THE HISTORY OF VISION CORRECTION: A JOURNEY THROUGH
MILLENNIA

NCTOPUSA KOPPEKIIUU 3PEHUA: ITYTH JJIMHOIO B
TBICAYEJETUSA

Optometry, as a field concerned with the study of vision and its correction, has
undergone a long developmental journey — from ancient experiments with
lenses to modern high-tech methods of diagnosis and treatment.

Ancient Times and Antiquity. People have long been aware of the properties of
lenses. Ancient lenses were made from beryl, quartz, and rock crystal. For
example, a rock crystal lens dating back to 1600 BCE was discovered in the
ruins of a palace in Crete, and lenses dating to approximately 2500 BCE were
found during excavations at Troy. In Egypt, crystal lenses from the 3rd-2nd
millennium BCE were used as inlaid eyes for statues. In the tomb of Pharaoh
Tutankhamun, two thin emerald slices were found; they were joined by bronze
plates to form a frame — this may represent the earliest known sunglasses.
The ancient Greeks used optical lenses made of polished rock crystal. The Arab
scholar Alhazen (lIbn al-Haytham), who lived in the 10th-11th centuries,
described how letters could be magnified with a spherical piece of glass and
suggested that a glass sphere could help people with poor vision. His works later
influenced the development of spectacle optics.

The Middle Ages and the Renaissance. In the 13th century, craftsmen in Italy,
especially in Venice, mastered the production of high-quality, clear,
homogeneous glass. Around 1240, Western European monks began making
semicircular glass lenses, which they placed over text to magnify the letters.
This helped elderly monks with deteriorating vision to read.

The invention of spectacles is often dated to 1284 or 1289. Among the presumed
inventors are the Dominican monk Alessandro della Spina and the glassmaker
Salvino Armati from Florence. The first frames were made of wood, leather,
whalebone, horns, or metals.

In 1320, a guild of spectacle makers was established in Italy. The earliest known
depiction of spectacles was found on a fresco from 1352 in a church in Treviso:
one of the characters is shown wearing a frame with lenses resting on the bridge
of the nose.

Spectacles for myopia (with concave lenses) began to be produced only in the
early 15th century. Theologian and scholar Nicholas of Cusa is considered the
inventor of such glasses, and Giovanni de’ Medici, the future Pope Leo X, is
believed to have been the first wearer.

OnTomerpusi Kak o0JacTh, CBsI3aHHAs C U3YYCHHEM 3PEHUS M €ro
KOPPEKLHH, MPOLLIA JOITUA IIyTh PA3BUTHUS — OT APEBHUX IKCIEPUMEHTOB C
JIMH3aMHU JI0 COBPEMEHHBIX BBICOKOTEXHOJIOTUYHBIX METOJOB JIMAarHOCTHKHA M
JICYCHUS.

[peBHue BpeMeHa M aHTHUYHOCTb. JIr0IM W31aBHA 3HAIM O CBOMCTBAx
nuH3. J{peBHHE TMH3bI N3TOTABIMBAIH U3 OEpHIUIA, KBApLa U TOPHOTO XPYyCTaJIs.
Hanpumep, B pa3Banunax nasopua Ha Kpure Obuia oOHapykeHa JIMH3a U3
xpycrans, garupyemas 1600 rogoM 10 H. 3., a IpU packomnkax Tpou - JUH3bI
npumepHo 2500 roga 10 H. 3. B Erunre xpycranbnsie aun3sl -1l TeicsueneTus
JI0 H. 3. UCIIOJIb30BAJIM KaK BCTaBHbIE TJ1a3a uid craTyid. B rpobHuie gapaona
TyranxamMoHa HaiiieHbl JBa TOHKUX CHWJA HW3YMpPYyAa, COEAMHEHHBIX

6pOH30BI)IMI/I miaCTuHamMu B  BHJC  OIIPaBbI - BOBMOXHO, O3TO IICPBLIC
COJIHIC3allIUTHBIC OYKH.
I[peBHI/Ie I'pCKu I1OJIB30BAJIMCh OIITUYCCKUMH JIMH3aMH us3

nuioBaHHOTO TOPHOTO XpycTans. ApabOckuil yu€Hslii AnbxazeH (MOH aib-
Xaticam), xuBmmii B X—XI| Bekax, onucan yBenuueHue OYKB ILIAPOBUJIHBIM
KYCKOM CTEKJIa U IPEANOI0XKUI, YTO CTEKISIHHBIA I1ap MOKET ITOMOYb JIIOJIIM
co ciabbIM 3peHneM. Ero Tpy/ipl o3ske MOBIMSIIA Ha pa3BUTHE OYKOBOM ONTHKH.

Cpennue Beka u snoxa Bospoxaenus. B XIII Beke B Utanuu, ocoGeHHO
B BeHnenuu, Mactepa Hay4dMJIMCh M3TOTaBIMBATh IPO3PAYHOE OJHOPOIHOE
CTEKJIO BBICOKOro kadectsa. Oxono 1240 roma 3amazHOEBpOIEHCKHE MOHaXU
HayaJy JenaTh NOJYKPYTJIble CTEKISHHBIE JTUH3bI, KOTOPBIE KJIaJdH HAa TEKCT JJIs
yBeIUYeHUs: OyKB. DTO NOMOTrajo MOXHIBIM MOHaXxaM C YXYALIArOIIUMCS
3pEHUEM UUTaTh.

Jaroii u3o6pereHus oukoB yacto Ha3biBatoT 1284 mwin 1289 roa. Cpeau
MpearnoyiaraeMblx — HM300peraTesneil — JOMUHUKAHCKMM MOHax  AuJieccaHapo
Henna CrinHa u crexnsHHbIA MacTep CanbBuHO ApmaTh n3 @nopenuuu. [lepseie
onpaBbl ObUIM JEPEBSIHHBIMHU, KOKaHbIMH, W3 KHUTOBOI'O Yyca, POrOB WU
METaJIJIOB.

B 1320 rony B Utanmu Obls1a OCHOBaHA THIIB/IUS M3TOTOBUTENICH OYKOB.
IlepBoe n300pakeHue 04KoB HaiieHo Ha ¢pecke 1352 roaa B niepksu TpeBu3o:
OJIMH U3 NepCoHakel N300paxEH B OIIpaBe CO CTEKJIAMU Ha MEPEHOCHUIIE.

Ouku 17151 01M30pYKUX (C BOTHYTHIMU JIMH3aMH ) Ha4aJly J1€1aTh TOJIBKO B
Hayasie XV Beka. M300peraTeneM Takux OYKOB CUMTAETCS OOTOCIIOB M YUEHBIM




In 1508, Leonardo da Vinci suggested that placing a glass hemisphere over the
eye and filling it with water could improve vision. This was one of the first steps
toward the creation of contact lenses.

Modern Times. In the 13th century, Roger Bacon provided the first detailed
anatomical description of the eyeball and suggested that lenses could correct the
quality of vision. In the 17th century, René Descartes designed an optical device
consisting of a glass tube filled with water and a magnifying lens, but it proved
to be inconvenient and did not gain widespread use.

In 1789, Benjamin Franklin invented bifocal spectacles — lenses that allow
both near and distance vision. He cut lenses from two pairs of glasses (for
myopia and hyperopia) in half and mounted them in a single frame.

The 19th Century: The Emergence of Optometry as a Profession. In the 19th
century, a distinction emerged between “manufacturing” opticians and
“refraction” opticians. The latter later became known as optometrists. The term
“optometrist” was proposed by Landolt in 1886, initially meaning “spectacle
maker”.

The first school of optometry was founded in the late 19th century in the United
States. In 1851, Hermann von Helmholtz invented the ophthalmoscope and laid
the foundations of physiological optics, significantly advancing the study of
vision. In 1862, Snellen proposed a chart-based method for measuring visual
acuity, and in 1864, Frans Donders developed the theory of refractive errors and
accommodation.

The 20th—21st Centuries: Modern Achievements. In the 1940s, contact lenses
began to be used in optometry. Initially, these were scleral lenses machined
from glass, but they were rigid and uncomfortable. Later, with the advent of
polymers, more comfortable soft contact lenses appeared.

One of the key figures in the development of optometry in Russia was Yury
Zakharievich Rosenblum (1925-2008). He was a Doctor of Medical Sciences,
Professor, Honored Scientist of the Russian Federation, and head of the
Laboratory of Ophthalmoergonomics and Optometry at the Helmholtz Moscow
Research Institute of Eye Diseases. His main achievements include:
substantiating a functional and age-related approach to correcting ametropia;
co-founding, together  with E.S. Avetisov, a new field in
ophthalmology — ophthalmoergonomics, which studies the role of vision in
work activities; and developing a method of chromatic vision correction for eye
diseases and special working conditions, as well as methods for diagnosing and
treating diplopia.

Hukonait Ky3anckuii, a nepBeiM BiajenbieM - JkoBanHu Meanuu, Oyaymuit
nara pumckuii JIep X.

Jleonapno na Bunum B 1508 romy mnpenmnosiockui, 4Tro €ClIM Ha IJIa3
HaJeTh CTEKJISIHHYIO MoTycdepy U 3al0THUTH €€ BOJI0H, TO 3TO MOKET yJIy4IIUTh
3peHue. ITo OBLJIO OJTHUM M3 TIEPBBIX MIAT0B K CO3aHHIO KOHTAKTHBIX JIMH3.

Hosoe Bpems. B XIII Beke Pomxep bakoH BmepBble mNpeacTaBui
MoJIpOOHOE aHATOMHYECKOE OMHMCAHUE TIA3HOTO sI0J0Ka U MPEAINONONKUI, YTO
JIMH3bl MOTYT HcHpaBiaTh kadectBO 3peHuss. B XVII Beke Pene [ekapt
pazpaboTayl ONTHYECKHI MPUOOP W3 CTCKISIHHOW TPYOKH C BOJOU U
YBEJIMYUTEIbHBIM CTEKJIOM, HO OH OKa3ajcsi HEYAOOHbIM W HE MOIy4HII
pacnpocTpaHEeHHUsl.

B 1789 rony benmxamun @pankiuH n300pen OudoKanibHbIe OYKH — C
JMH3aMH, KOTOpbIE MO3BOJISAIOT BUAETh M BONMM3M, W Baanu. OH pacnuini
MOTIOJIaM JIMH3bI U3 JIBYX Map OYKOB (IJIs1 OJIM30PYKOCTH M JANbHO30PKOCTH) U
BCTAaBWJI UX B OIPaBYy.

XIX Bek: 3apoxneHue onTomerpum kak mpodeccmn. B XIX Beke
MIPOU3O0IILIO Pa3/IeICHUE MEXKIY «H3TOTABIMBAIOIIMMUY U «pepaKIIHOHHBIMU
ontukamu. [locneanue nmo3aHee craiay Ha3bIBATHCS ONTOMETPUCTAMU. |e€pMUH
«onToMeTpucT» npemioxwi Jlanmgonst B 1886 rony B 3HaUEHMM «COOPILUK
OUYKOBY.

[TepBas mkona ontomerpun ObuTa ocHOBaHa B kKoHIle XIX Beka B CILIA.
B 1851 rony I'epman I'enpmromnbry m300pén odranmbMockonm U pa3padboTain
OCHOBBI (DM3UOJIOTUYECKON ONTHUKH, YTO 3HAUYUTEIHHO MPOJBUHYJIO WU3y4YeHUE
3perus. B 1862 rony CHesleH NpeasioKusl TaOMUYHBIA METOJ ONpe/eleHus
OCTpOTHI 3peHus, a B 1864 rony ®panc Jonaepc coznan yueHue o0 aHOMAIUIX
pedpakiuu 1 aKKOMOJAIHH.

XX-XXI Beka: coBpemeHHbIe JnocTikeHus. B 1940-eromer B
ONTOMETPUN HauyaldM HCIOJIb30BaTh KOHTAKTHBIC JIMH3BL. CHadama 5TO ObLIU
CKJICpaJIbHBIC JIMH3bI, BBHITOUCHHBIE M3 CTEKJIa, HO OHM OBUTM KECTKUMU U
HekoMpopTHbIMH. [lo3ke, ¢ TOsSBIEHHEM TOJUMEPOB, IOSBUIUCH Ooee
yA0OHBIE MSTKHE KOHTAKTHBIC JTNH3HI.

OnuH U3 KITI0YEBBIX (GUTYp B pa3BUTUU ontoMeTpuu B Poccun — FOpwii
3axapreBuu PozenOmtom (1925-2008). OH ObLT TOKTOPOM METUIIMHCKUX HAYK,
npodeccopom, 3achuyKeHHbIM jesreneM Hayku P®, pykoBoguTenem
naboparopur 0(TaTbLMOIPrOHOMUKH U omToMeTpun MockoBckoro HUUN
rimasHeix OosesHeil uM. 'enmpmrosbiia. OCHOBHBIE ITOCTHIKEHHSA:. OOOCHOBA
(YHKITMOHATTLHO-BO3PACTHON TOJXOJ K KOPPEKIIMU aMETPONHH, COBMECTHO C




E. S. Avetisov is an outstanding Russian ophthalmologist and founder of the
national school for the prevention and treatment of eye diseases in children. His
main contributions include: laying the foundations of the theory of optical
vision correction by stating that correction has two goals — maximizing visual
improvement and promoting the proper development of the eye’s optical system
(the “tactical” and “strategic” objectives of correction); creating a clinical
classification of amblyopia and monocular visual fixation, a comprehensive
pleoptic system, and the original local “illumination” method according to
Avetisov.
Among contemporary scientists who have made a significant contribution to the
development of optometry, Alexander Vasilyevich Kostyunin can be
highlighted. His work focuses on the application of applied physics methods
and speckle interferometry in optometry, which has enabled the development of
new technologies for determining the parameters of optical vision correction.
The scientific works of I. A. Loskutov, Doctor of Medical Sciences, a physician
of the highest category, and a member of the European and Russian glaucoma,
cataract, and refractive surgery societies, are devoted to the role of
microcirculation disorders in the eye’s blood vessels in the pathogenesis of
glaucomatous neuropathy.
The research of E. N. Khomyakova, Doctor of Medical Sciences, physician of
the highest category, and Associate Professor at the Department of
Ophthalmology and Optometry, focuses on the comprehensive assessment of
the optic nerve head in patients with glaucoma combined with myopia.
Modern technologies have fundamentally transformed optometry. Today, the
following are used:
o Autorefractometers — for the objective assessment of the eye’s
refraction.
o Optical coherence tomography (OCT) — for a detailed study of the
eye’s structures.
« Artificial intelligence (Al) — to assist in the diagnosis of glaucoma,
diabetic retinopathy, and other diseases.
« Portable devices — to increase the accessibility of diagnostics in remote
regions.
In Russia, the specialty “Medical Optics” appeared in 1972. In 2021, the
professional standard “Specialist in the Field of Medical Optics and Optometry”
was approved, and in 2022, the federal state educational standard for training
medical optical optometrists was adopted.

3. C. ABeTucoBbIM co3aan HOBOE HaIpaBJICHUE B
o(ransmoioruu - 0pTaIbMO’PrOHOMUKY, U3YYAIOLLYIO POJIb 3PEHUS B TPYJOBOM
nesitenibHocTUCoBMeCTHO ¢ O. C. ABETHCOBBIM CO3/1al HOBOE HAIPaBJICHUE B
o(ranbMonoruu — opTaIbMOIPrOHOMUKY, H3YYalOLIYI0 pOJIb 3pEHUsS B
TPYIOBOH AEATEIBLHOCTH; pa3paboTai METOI XpOMaTUYECKON KOPPEKIIIH 3PEHUS
pu 3a00JI€BaHUAX IJ1a3 U OCOOBIX YCIOBHUAX TPYyJa, METOJbl AUArHOCTUKH U
JI€YEHUs AUIIONHH.

9. C. ABeTHCOB — BBIJAIOIINICS POCCUICKHUIA o TaIBLMOJIOT,
OCHOBATENb OTEYECTBEHHON MIKOJBI MPOGWIAKTUKNA W JieueHHs 3a00sieBaHUil
rina3 y ferei. OCHOBHBIE JOCTHKEHHS: 3aJI0%KHIT OCHOBBI yUEHHs 00 ONTUYECKON
KOPPEKLMH 3pEHUs], YKa3aB, YTO KOPPEKLHsS UMEET JBE LEJIU: MAaKCHUMaJIbHOE
yIy4llleHUuE 3peHUsl U CIOCOOCTBOBAHUE NMPABHIIBHOMY Pa3BUTHIO ONTUYECKOMN
CUCTEMbI IJla3a («TaKTUYECKas» W «CTpaTeruyeckas» 3aladyd KOPPEKLHH);
co3lall  KIMHUYECKYI0  KJacCU(UKALUI  aMOJIMONHM,  MOHOKYJISPHON
3pUTENBHON (UKCAIIMH, KOMIUIEKCHYIO CHUCTEMY IUICONTHKH, OPUTHHAIBHBIN
METOJI JIOKAJILHOT'O «3aCBETa» 110 ABETHCOBY;

Cpean CcOBpeMEHHBIX YYEHBIX, BHECIIMX 3HAYUTENbHBIM BKJIaa B
pa3BUTHE  ONTOMETPUM, MOXKHO  BBLIEIMUTH AnlekcaHapa BacuibeBnua
Koctionnna. Ero pa®oThl CcBs3aHbl C NPUMEHEHHUEM METO/O0B IPUKIATHOU
¢u3MKN M CHeKIOBOW HHTep()EepOMEeTpuu B ONTOMETPHUM, YTO IO3BOJIUIO
pa3paboTaTb HOBBIE TEXHOJOTHH Ul OINpPEAETICHUS MapaMeTpOB ONTHUYECKOU
KOPPEKLIMH 3pEHUsl.

[IpoGnemaM posu HapyLIEHHH MHUKPOLHMPKYJISLIUU B COCylax TIja3a B
[IaTOTeHE3€ TIIYKOMATO3HOM HEMpOMATHH MOCBSAIIEHBI HaydHble Tpynasl M.A.
JlockyTOBa, JOKTOpa MEIUIMHCKUN HAayK, Bpaya BBICIIEH KAaTETOpPHUH, YICHA
EBponeiickoro 1  PoccuiicKOro  IIayKOMHOIO,  KaTapakTalbHOIO U
pedpakIIMOHHOTO OOIIECTB XUPYPIOB.

Bonpocam KOMIUIEKCHOM OLIEHKH JMCKa 3PUTEIBHOTO HepBa Y OOJIBHBIX
IJIAYKOMOM B COYETaHMHM C Muonuen mnocssameHbl Tpyasl E.H. Xowskoson,
JOKTOpa METUIMHCKUX HayK, Bpaya BBICIICH KaTeropuu, JoueHTa Kadeapsl
0(TaTIbLMOJIOTUU U OTITOMETPUH.

CoBpeMEHHbBIE TEXHOJIOTUN KapAWHAJIbHO W3MEHWIH
onrtomeTputo. CeroiHs NCIOIb3YIOTCS:

- ABTOpedpakToMeTpbl — Ui 00BEKTHUBHOMN OILIEHKH pe(paKkiuy Ii1asa.

- Onrtuueckass korepeHtHass Tomorpadus (OKT)— ans neranbHOTrO
W3Y4YEHHUsI CTPYKTYp IJiaza.




Today, optometry continues to evolve, integrating advances in physics, biology,
computer science, and other sciences. Special attention is given to disease
prevention, digital eye strain, and the development of methods for controlling
myopia, particularly in children.

- UckyccrBennbiit untemekr (UMW) — nis momouu B AMarHOCTUKE
TJIayKOMBI, THa0eTHUECKON PEeTHHONATHUHN U IPYruX 3a00JIeBaHUH.

- llopratuBHble  yCTpOMCTBAa — JJIi  IOBBILICHUS
JTMArHOCTHKH B OTHAJIEHHBIX PETHOHAX.

B Poccuu cnienmanbHOCTh «MeEIUIMHCKasE ONTUKA MMOSIBUJIACH B
1972 romy. B 2021 rony Ob11 yTBepKAEH PO eCCHOHAIBHBIN CTaHAAPT
«CrenuanucT B 00J1aCTH MEIUIIMHCKON ONTUKH U ONITOMETPUNY, & B
2022 rony — (denepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHbBIN CTaHAAPT
JUTSI IOATOTOBKH METUITMHCKUX ONTHKOB-OMTOMETPHUCTOB.

CeromHs  onTOMeTpUs  IPOAODKAET  pa3BUBATHCS, HMHTETPUPYA
nocTkeHust (usuku, Owmonoruu, wHGOpMATHKM W JApyrux Hayk. Ocoboe
BHUMaHUE yjemnseTcs npoduiakTuke 3a0oieBaHuil, uppoBOH yCTanoCTH T1a3 U
pa3paboTKe METOI0B KOHTPOJISI MUOIIMHU, OCOOCHHO Y JIETEH.

JOCTYITHOCTH

THE MULTIFACETED NATURE OF THE CONCEPT OF
“OPTOMETRY”

MHOI'OI'PAHHOCTD ITIOHATHUA «OIITOMETPHUS»

Modern optometry is a dynamically developing medical specialty that focuses
on eye examination, diagnosis of vision disorders, and selection of correction
methods (eyeglasses, contact lenses), as well as monitoring and treatment of
certain eye diseases. It combines knowledge of optics, ophthalmology, biology,
physics, and technology, which enables high-quality diagnosis and correction
of visual impairments.

Optometry is a branch of ophthalmology that develops methods for determining
eye refractive errors and correcting them using optical means (lenses, prisms,
etc) — (Small Medical Encyclopedia, Great Russian Encyclopedia,
Encyclopedic Dictionary of Medical Terms (1982-1984)).

Optometry is a science dealing with eye examination and prescribing means to
correct vision defects, such as eyeglasses and contact lenses. It differs from
ophthalmology, which focuses on surgical and medicinal treatment of eye
conditions (Scientific and Technical Encyclopedic Dictionary).

Optometry is a branch of ophthalmology concerned with the diagnosis and
optical correction of vision defects (Explanatory Dictionary of
Ophthalmological Terms).

Optometry is a medical profession that is autonomous, educated, and regulated
(licensed/registered). Optometrists are primary eye and visual system healthcare
professionals who provide comprehensive eye and vision care, including
refraction and dispensing, detection/diagnosis and treatment of eye diseases,

CoBpeMEHHass ~ ONTOMETPUA — OTO  JMHAMUYHO  Pa3BUBAIOLIASICS
MEIUIMHCKAsl CHELMAIBbHOCTh, KOTOpas 3aHUMAaeTcsl OO0CJeOBAaHMEM IJIas3,
JMArHOCTUKOW HapylIeHUH 3peHHs U MOA00pOM CPEICTB KOPPEKLUUHU (OUYKOB,
KOHTAKTHBIX JIMH3), & TAKK€ MOHUTOPUHIOM U JICYEHHMEM HEKOTOPBIX IJIa3HBIX
3aboneBaHuid. OHa coYeTaeT 3HAHMUS ONTHKH, O(QTAJIbMOJOTHH, OHOJOIHH,
GU3MKM M TEXHOJIOTWH, 4YTO TO3BOJIAET oOOecreynBaTh KadyeCTBEHHYIO
JUArHOCTUKY U KOPPEKLIUIO 3pUTENBHBIX HAPYIICHHUH.

Onromerpusi — pazaen o(TaabMoJIoruu, pa3padbaThIBAIOMINN METO b
OIpe/ieNIeHUs] aHOMaJIMi peppakiuM IJ1a3a U UX KOPPEKUUH C IOMOUIbIO
ONTHYECKHX cpeacTB (MuH3, mnpusM u T.1m.) - (Manas MenuiuHCcKas
sHIMKIoNe s, bonpmas Poccuiickass DHUUMKIONEOUS, DHUMKIONEIUIECKUN
CIIOBaph METUIIMHCKUX TepMUHOB (1982-1984 rr.)

OnTomeTpusi — Hayka, 3aHHMalomiascs oOcCieJoBaHUMEM Tja3 |
Ha3HAYEHUEM CPEJICTB, KOPPEKTUPYIOLIUX NE(PEKThI 3pEHUs, TAKUX KaK OUYKH U
KOHTAaKTHbIe JIMH3bL. OTianuyaercs OT O(TaIbMOJOIHH, KOTOpas 3aHHUMAaeTcs
XUPYPrHYECKUM M MEIMKAMEHTO3HBIM JieueHueM a3 (HaydHo-TexHudeckuit
SHIMKJIONEIUYECKUN CI0Baph).

OnromeTpusi — pazaen 0o TaTBLMOJIOTHH, 3aHUMAKOIIUHCS
JMAarHOCTUKOW W oNTHYecKoil koppekuued nedextoB 3peHust (TonkoBbIi
cl0Bapb 0()TaIbMOJIOTHYECKIX TEPMHUHOB).

OnTomeTpust — 3TO  MEQUIMHCKas mpodeccus,
aBTOHOMHOI, o0pa3oBaHHOU u

KOTOpasi  SIBJISETCS
peryaupyeMon




and rehabilitation of visual system conditions (World Health Organization
(WHO) and the World Council of Optometry — joint definition).

The main objective of the professional activity of medical optical optometrists
is optical correction, as well as rehabilitation for refractive disorders and visual
maladaptation in adults and children (Order of the Ministry of Labour and
Social Protection of the Russian Federation dated 31 May 2021, No. 347n
(definition for Russia)).

These definitions reflect different aspects of the concept: from a highly
specialised medical field to an independent profession and a broad area of
activity related to the diagnosis, correction, and treatment of visual
impairments.

(JTUIIeH3UPOBAHHON/3aperucTpUpoOBaHHOM).  ONTOMETPUCTHI — CIIEIUATUCTHI
MEPBUYHON MEIMKO-CAHUTAPHOM IMOMOIIM TIJjla3a W 3PUTEIbHOM CHCTEMBI,
KOTOpbIE 00€CIEeUMBAIOT KOMIUIEKCHOE JIEYEHHE IJ1a3 M 3PEHUs, KOTOpoe
BKJIIOYaeT pedpakiuio U J03UPOBAHUE, BBIABICHUE/TUATHOCTUKY U JICUCHHE
3a00JIeBaHMH T71a3a, a TAK)XKE PEaOMIINTAIIMIO COCTOSIHUNA 3PUTEIBHON CHCTEMBI
(Bcemupnast opranusanus 3apaBooxpanenuss (BO3) u BcemupHublii coBer
OITOMETPUHU (COBMECTHOE OIIPEIEIICHHUE).

OcHoBHas 11e7b BUJa NPOPECCHOHATBHON AESITEIbHOCTH METUIIMHCKUX
OIITUKOB-ONTOMETPUCTOB — ONTHYECKAs KOPPEKIHUs, a TaKkKe peaduIuTamus
pHu pePpakMOHHBIX HAPYIICHUAX U 3PUTEIHHON J1e3aJanTallli y B3POCIBIX U
nereit (Ilpukaz MuHucTrepcTBa TpyAa M COLMANbHOM 3ammThl Poccuiickoit
Oenepanun ot 31 mas 2021 roga Ne347u (onpenenenue aiis Poccun).

DT omnpeAeneHuss OTPAKAIOT pPa3Hble AacHeKThl IOHSTHUS: OT
Y3KOCHEIHATM3UPOBAHHOTO MEIULMHCKOTO pasliena A0 CaMOCTOATEIbHOM
npodeccun U MUPOKOU chepbl ACSITETLHOCTH, CBA3aHHON C JTUArHOCTHKOM,
KOPPEKIMEH U JICYCHHEM 3pUTEIbHBIX HaPYIICHHIA.




PHYSIOLOGY AND CLINICAL ANATOMY
OF THE VISUAL ORGAN

PU3NO0JIOTI'USA, KIMHUNYECKASA AHATOMUSA OPI'TAHA 3PEHUSA

The organ of vision is a sensory system of the
body, represented by the receptor portion (the
eyeball and the accessory apparatus); the
conducting portion (the optic nerve, the chiasm,
the optic tract); and the information-processing
portion (the subcortical centers — the lateral
geniculate bodies, the optic radiation; and the
higher processing centers — the calcarine sulci in
the occipital lobes of the cerebral cortex).

The auxiliary (accessory) apparatus of the eyeball
includes the orbit, in which the eyeball is directly
located, the eyelids, the lacrimal apparatus, the
extraocular muscles, Tenon's capsule, and the
conjunctiva.

The eyeball is located within the bony cavity of the
skull known as the orbit (orbita), the volume of
which is slightly less than 30 ml. Besides the
eyeball, the orbit contains the periosteum, adipose
tissue, fasciae (supporting tissues), nerves, vessels,
and extraocular muscles. The orbit has a pear-like
shape. The orbital entrance averages 35 mm in
height and 45 mm in width. The depth is measured
from the orbital entrance to its apex and varies
from 40 to 45 mm, depending on whether the
measurement is taken along the lateral or the
medial wall. The orbit serves as protection for the
eyeball. Seven bones make up the orbit: the
ethmoid, frontal, lacrimal, maxillary, palatine,
sphenoid, and zygomatic bones. Four walls are
distinguished in the orbit. Many of these bones are
also the walls of the paranasal sinuses (Figure 1).
Fig. 1. Frontal (a), sagittal (b), and axial (c)
projections of the anatomical location of the four
periorbital sinuses. (lllustrations from open
sources)

Opran 3peHus sBISETCS CEHCOPHOW CHCTEMOW OpraHM3Ma, MPEACTABIEH PELENTOPHBIM
oTIesoM (TJIa3HOe S0JIOKO ¥ MTPUIATOYHBIH amiapar); MPOBOASAIINM OTICIIOM (3pUTEIIbHBINA HEPB,
XHa3Ma, 3pUTENIbHBIN TPAKT); 00padaThIBAIOIINM HHPOPMAITUIO OTACIOM (TIOJJKOPKOBBIE IIEHTPHI-
Hapy>XKHbIC KOJICHUYAThIE Tella, 3pUTEIbHAs JIYYUCTOCTh, BBICHIME O0pa0aTHIBAIOIIUE ICHTPHI-
3pUTENbHBIE OOPO3/IBI B 3aTBUIOYHBIX JIOJISIX KOPHI OOJBIIHX TOTYIIApHiA)

BcenomoratenpHplid  (MIPUIATOYHBIN) ammapar TIJIa3HOTO s0JI0Ka BKIOYAeT B ceOs
TJIA3HUILY, HEMOCPEJCTBEHHO TJI€ PACIOJIOKEHO TJIa3HOe sI0JIOKO, BEKH, CIIE3HBIM ammapar,
TJIa30/IBUTATEIIbHBIC MBI, TCHOHOBY KaIlCyJly ¥ KOHBIOHKTHBY.

['ma3Hoe sI0J0KO pacronokeHo B Mpeaesax KOCTHOW IOJOCTH Yepera, M3BECTHOM Kak
rnasauna (orbita), o6bem koropoil uyth mMeHee 30 mui. ITomumo rnaszHoro sibioka, opOuTa
COJICP)KUT HAJKOCTHUILY, KHPOBYIO KJIET4aTKy, (pacuuu (OMOpHBIC TKaHH), HEPBBI, COCYIbI U
OKCTPAOKYJISIpHBIC MBIIIIBL. [ J1a3HUIIA MMeeT TpylieBuaHy0 (opmy. Bxox B riasHuily
COCTaBJISIET B CPeHEM 35 MM B BBICOTY U 45 MM B mmpuHy. [TyOnHa u3MepsieTcss OT BXO/a B
TJIA3HUILY JI0 €€ BEPIIMHBI, BappupyeT oT 40 10 45 MM B 3aBHCHUMOCTH OT TOTO, IPOBOJIUTCS JIX
M3MEpEHHE 110 JIaTepabHOW WIIM MEUAbHON CTeHKE. | J1a3HuIa CTY)KUT 3alIUTON IS TIa3HOTO
s0;10ka. CeMb KOCTE, COCTaBJISIOT IJ1a3HUILy: pelieTyaras, To00Has, clie3Has, BEpXHEUETI0CTHA,
HeOHasl, KIIMHOBH/IHAS, CKYJIOBast KOCTU. Pa3mMyaroT B TiIa3HUIE YEThIPE CTCHKU. MHOTHE U3 3TUX
KOCTEHU TaK)Xe SBJISIFOTCS CTCHKaMU OKOJIOHOCOBBIX Ma3yx (PucyHok 1)
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Puc.1 ®ponranbHas (a), carurtaibHas (0) U akcuanbHas (B) IPOEKLIUK aHATOMUYECKOTO
PAacIIONIOKEHHsI YEThIpeX MepUopOUTaIbHBIX Na3yx. (MmocTpaiy u3 OTKPHITBIX HCTOUHUKOB)

BEPXHAMATOCTHAY DAIVXa

] TOPAZIAT MEPIMIAT UKD

ATMMOBIINAT NIV

- CPADINRT MEPAnNAT DO

BepxHsis creHka ria3HUIlbI 00pa3oBaHa IByMs KocTsMu (PucyHok 2): opOuTanbHas MiacTUHKA
JIOOHOW KOCTH, Majoe KPbUIO KIWHOBHUIHOM KOCTH BepxHss CTeHKa TJa3HMIBI TPAaHUYUT C
MOJIOCTBIO TEPEAHEN 4YEPENHOM sMKHA. B narepaJibHOM 30HE BEPXHEM CTEHKU TJIa3HULbI
HaxOJUTCS yriIyOJeHue JUisi CIe3HOM JKene3bl. BHyTpeHHss CTeHKa IIa3HMIBI oOpa3oBaHa 4
kocTsimu (PucyHok 2, PucyHok 3): moOHBIN OTPOCTOK BEPXHEUETIOCTHON KOCTH, ClIe3HAasi KOCTh,




The superior wall of the orbit is formed by two
bones (Figure 2): the orbital plate of the frontal
bone and the lesser wing of the sphenoid bone. The
superior wall of the orbit borders the cavity of the
anterior cranial fossa. In the lateral zone of the
superior wall of the orbit there is a depression for
the lacrimal gland. The medial wall of the orbit is
formed by 4 bones (Figure 2, Figure 3): the frontal
process of the maxillary bone, the lacrimal bone,
the orbital plate of the ethmoid bone, and the
anterior part of the sphenoid bone. The orbital
plate of the ethmoid bone, which makes up most
of the medial wall of the orbit, is a thin and fragile
structure resembling an "eggshell”; it is the most
common site of fracture or fissure after blunt
trauma to the orbit, with the development of eyelid
emphysema most often. The medial wall contains
2 openings, the anterior and posterior ethmoidal
foramina, through which the anterior and posterior
ethmoidal arteries and veins pass, respectively;
they can serve as conduits for processes occurring
in the ethmoidal sinus of the nose to spread into the
orbit. The most common cause of orbital
inflammation is infection of the paranasal sinuses,
which can lead to orbital phlegmon,
thrombophlebitis of the orbital veins, and toxic
neuritis of the optic nerve. The fossa for the
lacrimal sac is formed by the frontal process of the
maxillary bone and the lacrimal bone. Below, the
fossa passes into the bony nasolacrimal canal,
which opens into the inferior nasal meatus (the
space beneath the inferior nasal concha). The
inferior wall of the orbit consists of three bones
(Figure 2): the orbital plate of the maxillary bone,
the palatine bone, and the orbital plate of the
zygomatic bone. It separates the orbit from the
maxillary sinus.

opOuTanbHas IUIACTMHKA pELIeTYaTO KOCTH, TMepeIHsss YacThb KIWHOBHIHOW KOCTH.
OpOuTtanbHasl TIACTMHKA PENIETYATOM KOCTH, COCTABJISIONIAs OOJIBIIYI0 YacTh BHYTPCHHEH
CTEHKH TJIa3HUIIBI, MPEJCTABIsIET COOOM TOHKYIO M XPYIKYIO CTPYKTYPY MOJOOHO “SHYHOM
CKOpI1yIe”, siBjiseTcsl HauboJiee YacThIM MECTOM IepeoMa MO0 TPELIHHBI [T0CTIe TYIOH TpaBMBbI
TJIA3HUIBI C pa3BUTHEM dvaile SMQHU3eMbl BeK. BHYTpeHHSS CTEHKa COAEPKUT 2 OTBEpCTHS,
IepelHee U 3aJHEE pelleTyaTble OTBEPCTHs, Yepe3 KOTOpbIE NMPOXOAAT NEPEeNHSAs U 3aIHAs
peuieTyaTsie apTepyn, U BEHbI, COOTBETCTBEHHO, HU MOT'YT BBICTYIIaTh B KAYECTBE IIPOBOIHUKOB
Il IIPOLIECCOB, NMPOUCXOASAIIMX B pelieTyaTtoil ma3yxu Hoca B riasHuny. HauOonee uactoit
MPUYMHON OPOUTAIBHOTO BOCHAJICHUS SIBISAETCS MH(EKIHS MPUIATOYHBIX M1a3yX HOCA, KOTOPHIE
MOTYT NPUBOJIUTH K (hi1erMOHe OpOUTHI, TPOMOO]IEOUTY BEH INIa3HUIbI, TOKCUYECKOMY HEBPUTY
3pUTENBHOTO HepBa. SIMKa JUIs CIE3HOro Memka oOpa3oBaHa JIOOHBIM —OTPOCTKOM
BEPXHEUEIIOCTHON KOCTU M CJIE3HOM KOCThIO. HMke siMKa mepexoquT B KOCTHBIA HOCOCIIE3HBIN
KaHajl, KOTOPBbIM MEPEeXOJUT B HMKHUM HOCOBOM XOJ (IIPOCTPAHCTBO MOJ HUXKHEH HOCOBOM
pakoBHHOI). HikHAS cTeHKa INIa3HUIBI COCTOMT U3 Tpex Kocted (PucyHok 2.): opburanbHas
IJIaCTUHKA BEPXHEYEJIOCTHOM KOCTH, HeOHasi KOCTb, IIa3HUYHAs IJIACTHMHKA CKYJIOBOM KOCTH.
Omna otaenser opOUTY OT YEINIOCTHOM Ma3yxu.

HapyxHss1 cTeHKa ria3HHMIBI camas TOJCTas M IPOYHAsl W3 CTEHOK IVIa3HULbI U
oOpa3zoBaHa aByMs KocTsiMH (PucyHok 2.): cKynoBas KOCTb, OOJIbIIOE KPBUIO KIMHOBUIHOM
KocTth. Eciii 9Ta cTeHKa JToMaeTcsi B pe3ysbTaTe TYIoi TpaBMbl, OHa OOBIYHO JIOMAETCSI 110 IBYM
JIMHUAM 11Ba, TO IPUBOJIUT K IepesioMy TpeHoru. I1ockoabKy CKys10Bast KOCTh SIBJISIETCS YaCTHIO
MTOJABUKHOTO CyCTaBa YEJIFOCTH, 3TO MOXKET MOBJIMATH Ha €€ IBHKEHHUE. B ciydae HapylIeHus ee
HE00XO0/IMMO BOCCTAHABIIMBATh XUPYPIHUECKUM ITyTEM.
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Puc.2. Anatomust opoutsl. (MmocTpanust U3 OTKPHITBIX HICTOYHUKOB ¢ u3M. M)




The lateral wall of the orbit is the thickest and
strongest of the orbital walls and is formed by two
bones (Figure 2): the zygomatic bone and the
greater wing of the sphenoid bone. If this wall
breaks as a result of blunt trauma, it usually breaks
along two suture lines, leading to a tripod fracture.
Since the zygomatic bone is part of the movable
joint of the jaw, this can affect its movement. If it
is disrupted, it must be restored surgically.

Fig. 2. Anatomy of the orbit. (lllustration from
open sources, modified by Al)

Orbital foramina, canals, and fissures. The optic
foramen is located at the apex of the orbit (Figure
2, Figure 3); the optic nerve, the ophthalmic artery,
and sympathetic fibers from the carotid plexus
pass through it. The ophthalmic artery is a branch
of the internal carotid artery and supplies blood to
all tissues of the orbit and the eyeball. The
supraorbital foramen (Figure 2) is located in the
medial third of the superior orbital margin. Blood
vessels and the supraorbital nerve pass through it.
The anterior ethmoidal foramen is located at the
frontoethmoidal suture, through which the anterior
ethmoidal vessels and nerve pass. The posterior
ethmoidal foramen lies at the junction of the
superior and medial walls of the orbit; the posterior
ethmoidal vessels and nerves pass through it
(Figure 2, Figure 3). The zygomaticotemporal and
zygomaticofacial foramina lie in the region of the
lateral wall of the orbit, formed by the zygomatic
bone, and transmit the vessels of the same name
and branches of the zygomatic nerve. The
nasolacrimal canal passes downward within the
bony nasolacrimal canal from the fossa of the
lacrimal sac into the inferior nasal meatus (Figure
4). The infraorbital canal continues forward from
the infraorbital groove and emerges 4 mm below

OpOuTanbHbIe OTBEPCTHUS, KAHAJIBI U TPEIIUHBL. 3PUTEIHHOE OTBEPCTHE PACIIONIOKEHO Y
BepiuHbI 0pouThl (Prucynok 2., Pucynok 3.), uepe3 Hero MpoXOoauT 3pUTEIbHBIN HEPB, I1a3Has
apTepusi U CUMIIATUYECKHE BOJIOKHA OT KapOTHJIHOrO ciuieTeHus. ['n1a3Has aprepust sBiseTcs
BETBBIO BHYTPEHHEH COHHOH apTepuH, KpOBOCHA0XKAET BCe TKAHH IVIa3HUIIbI U IT1a3HOTO sI0J10Ka.
Hanrnazunganoe(cynpaopouranpHoe) oTBepctre (PucyHOK 2.) pacmoiioskeHO B MeEIHaTbHOM
TPETU BEPXHEr0 Kpas Iia3Hullpl. Yepes Hero mpoxoaaT KpOBEHOCHBIE COCY/Ibl M HAaTJIa3HUYHBIN
HEpB.

[lepennee pemieryaroe OTBEPCTHE PACHOJOKEHO Y JIOOHO-pElIeTYaTOro IIBa 4Yepe3
KOTOPO€ IPOXOAAT EPEHUE PELLIETUATHIE COCY bl U HEPB. 3aJHEE PELLETUYATOE OTBEPCTHUE JIEKUT
Ha CThIKE BEPXHEH M BHYTPEHHEH CTEHKHU IJIa3HMLIbI, IPOXOAAT 3aJHUE pelleTdyaThle COCyIbl U
Hepsbl (Pucynok 2., Pucynok 3.). CKyJI0BHCOYHOE U CKYJIOJIMIIEBOE OTBEPCTHE JIeXkKAaT B 0071aCTH
JaTepaJbHON CTEHKH IJIa3HUIIbI, 00pa30BaHHOM CKYJIOBOM KOCTH U NEpearoliue 0JHOMMEHHbIE
COCY/Ibl, U BETBH CKYJIOBOro HepBa. Hococn€3Hblil KaHaa MPOXOJUT BHU3 B MpeJesiax KOCTHOTO
HOCOCJIE3HOTO0 KaHajla OT SMKM CJIE3HOTO MeEIIKa B HIKHMHA HocoBoM xoj (Pucynok 4.).
[Toarna3sHUYHBIN KaHAJ IPOJODKAETCA BIIEPE OT MOATIA3HUYHON OOPO3/1bl U BBIXOJUT HA 4 MM
HIDKE HIDKHErO Kpas TIJIa3HUIIbI, TJe OTKpbIBAaeTcs B MOArIa3sHUYHOE(MH(paopOuTaibHOE)
OTBEpCTHE.

Yepes Hero npoxoaAuT MOATIA3HUYHBIN HEepB. BepxHss rnasHnynas mens (Pucynok 2.)
pacrioyio’keHa MEX Ty OOJIBIIMM M MaJIbIM KPBUIOM KIMHOBUIHOM KOCTU. Yepes Hee IPOXOIAT Bce
IJ1a30/1BUraTeIbHble HEPBBI, | BETBb TPOMHUYHOIO HEpBa M BEpXHAsA IJa3Has BeHa. HukHss
[VIA3HUYHAs IIEeNb JIEKUT YyTh HHM)KE€ BEPXHEW IIEIH, MEXAY HAPY)KHEH CTEHKOW M HWXKHEU
CTEHKOH IJIa3HUIbl, 0OecneunBas JOCTYyI K KPbUIOHEOHOH M HIXKHEBUCOYHOM siMkaM (PucyHok
2., Pucynok 4.). Uepe3 HMKHIOIO TJIQ3HUYHYIO ILIEJb MPOXOJAT MOJIVIA3HUYHBIA U CKYJIOBOM
HepBbl 0T [IBeTBM TpOHUYHOTO HEpBa U HIDKHSS TJ1a3Has BEHa.
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Puc.3. BHyTpeHHss cTeHKa OpOUTEHI.




the inferior orbital margin, where it opens into the
infraorbital foramen.

The infraorbital nerve passes through it. The
superior orbital fissure (Figure 2) is located
between the greater and lesser wings of the
sphenoid bone. All the oculomotor nerves, the first
branch of the trigeminal nerve, and the superior
ophthalmic vein pass through it. The inferior
orbital fissure lies slightly below the superior
fissure, between the lateral wall and the inferior
wall of the orbit, providing access to the
pterygopalatine and infratemporal fossae (Figure
2, Figure 4). The infraorbital and zygomatic nerves
from the second branch of the trigeminal nerve and
the inferior ophthalmic vein pass through the
inferior orbital fissure.

Fig. 3. Medial wall of the orbit.

Outflow from the tissues of the orbit is carried out
by the main blood vessels — the superior and
inferior ophthalmic veins. They collect blood and
leave the orbit through a trunk, collecting blood
into the cavernous sinus located at the base of the
skull. Rich anastomoses can, under adverse
conditions, ensure the spread of infection from the
paranasal sinuses into the orbit, then into the
cavernous sinus, and then into the brain.

Fig. 4. Intraorbital view of the orbital floor.

The extraocular muscles provide movement of the
eyeball.

Six extraocular muscles (Figure 5, 7) move the
eyes into different positions of gaze. These are the
superior rectus, inferior rectus, medial rectus,
lateral rectus, inferior oblique, and superior
obligue muscles. The four rectus muscles originate
at the apex of the bony orbit from a fibrous ring
called the annulus of Zinn, which is connected to
the periosteum of the orbit. The superior oblique

OTTOK OT TKaHEW TJIa3HUIIbI OCYIIECTBISCTCS OCHOBHBIMU KPOBEHOCHBIMU COCYIaMH -
BEPXHEW M HIKHEH INIa3HUYHBIMM BeHaMHu. OHM COOMPAIOT KPOBb U NMOKUAAIOT OPOUTY depes
CTBOJI, COOMpPasi KpOBb B KABEPHO3HBINM CHHYC, PACTIONOKCHHBIM HA OCHOBaHHUH Yepena. borarpie
AHACTOMO3bI MOor yT O6€CH€‘-II/IB3,TB HpI/I CJIOKUBIIUXCA He6JIaFOHpI/I$ITHBIX CI/ITyaI_II/ISIX
pacrpocTpaneHre HHPEKIUA 13 MPUAATOYHBIX M1a3yX B IVIa3HUILY, Jajiee B KABEPHO3HBIN CHHYC,
JTajee B TOJIOBHOM MO3T.
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Puc.4. UnTpaopOuTanbHbIil BUA JHA OPOUTHI.

I'mazoaBurarenbHble MBILIIBI 00E€CIIEUNBAIOT IBH)KEHUE TJIa3HOTO SI0JI0Ka.

[IecTh 3KCcTpaoKyIspHBIX MBI (PUcyHOK 5,7) mepeBoasT ria3a B pa3HbIe MOJTOKESHHS B3I,
DTO BepXHsS MpsiMasi, HIKHSS TIpsiMasi, BHYTPEHHSISA TIpsiMasi, Hapy>KHas TIpsiMasi, HIDKHSIST Kocast
Y BEPXHSS KOcasi MBIIIIEL. YeThIpe MpsSMbIe MBIIIIBI OepyT Hauajao Ha BEPIIMHE KOCTHOW OpOUTHI
0T (uOpPO3HOro KOJjblla, Ha3bIBAEMOM KOJbIOM L{MHHA, COETMHEHHOTO C MEPHUOCTOM OpPOUTHI.
BepxHsist kocast MbIIIIIIa HAUMHAETCS HA BEPIIMHE OPOUTHI, HO HE SBIISIETCS YacThio Koublia [{uHHa,
MIPOXOJUT Yepe3 XPSIIEBYIO «IIETIIO», Ha3bIBAEMYIO OJIOKOM, a 3aTeM IOJl BEpXHEW NpsMoi
MBIIIIEH W NPUKpEIUIieTcs K CKIepe Iia3Horo s0ioka mo3aau skBaTopa. Ee mpukperuienue
MIPOXOJUT MEPHEHIUKYISIPHO JUMOY (a He MapaljieNbHO, KaK y Apyrux Mbi). HuwxHas kocas
MBIIIIA HAYMHAETCS OT HUKHEBHYTPEHHETO MEPUOCTa Kpask OPOUTHI MPOXOTUT TOJ HUKHEH
MPSIMON M IPUKPEIUISIeTCs K CKIIepe M03a1u dKBaTopa. YeTbIpe mpsiMble MBIIIIIBI BEIXOAST BIEPE],
00pa3ys MBIIIEYHYIO0 BOPOHKY M MPUKPEIUISIOTCA CYXOXKHIUAME K CKJIEpe KIIepeau OT SKBAaTopa.
Mexny MBIIIIIaMHA PacIOIOKEHAa COEIUHUTENIbHAs TKaHb, W3BECTHAs KaK MEXMbIIIEYHAs
Ieperopoika. J1a eperopojika TaKkKe sBISAETCS 4acThio Konbla [{uHHa.




muscle originates at the apex of the orbit but is not
part of the annulus of Zinn; it passes through a
cartilaginous "pulley" called the trochlea, and then
beneath the superior rectus muscle, and attaches to
the sclera of the eyeball behind the equator. Its
insertion runs perpendicular to the limbus (and not
parallel, as in the other muscles). The inferior
oblique muscle originates from the inferomedial
periosteum of the orbital margin, passes beneath
the inferior rectus, and attaches to the sclera behind
the equator. The four rectus muscles extend
forward, forming a muscular funnel, and attach by
their tendons to the sclera anterior to the equator.
Between the muscles there is connective tissue
known as the intermuscular septum. This septum
is also part of the annulus of Zinn.

Fig. 5. Extraocular muscles, sagittal projection.
The superior rectus muscle provides upward and
inward rotation of the eye; innervation: the
superior branch of the third cranial nerve
(oculomotor nerve). The inferior rectus muscle
provides downward and inward rotation of the eye;
innervation: a branch of the inferior division of the
third cranial nerve (oculomotor nerve). The medial
rectus muscle provides inward rotation of the eye;
innervation: a branch of the inferior division of the
third cranial nerve (oculomotor nerve). The lateral
rectus muscle provides outward rotation of the eye;
innervation: the sixth cranial nerve (abducens
nerve). The superior obliqgue muscle provides
downward and outward rotation of the eye;
innervation: the fourth cranial nerve (trochlear
nerve). The inferior oblique muscle provides
upward and outward rotation of the eye;
innervation: a branch of the inferior division of the
third cranial nerve (oculomotor nerve).
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Puc.5. DkcTpaokynsipHble MBIIIIBI, CATUTAIbHAS TIPOSKIIHS.

BepxHsist npsimast Mbliina o0ecreuyrnBaeT IOBOPOT Ii1a3a KBEpXy U KHYTPHU, UHHEpBALUS:
BEPXHSS BETBb TPETHET0 YEPEIHOT0 HepBa (T71a30/iBUTraTeIbHbINA HepB). HokHssA npsiMas Mblia
o0ecreyrBaeT MOBOPOT IJia3a KHU3Y W KHYTPH, WHHEpBAIUs: BETBb HUIKHEH BETBH TPETHETO
YepernHoro Hepsa (IJ1a30/BUraTesbHbI HepB). BHYTpeHHss mpsmas Mbllia obecredynBaeT
IIOBOPOT IJIa3a KHYTPHM, HMHHEpPBALMA: BETBb HW)KHEHM BETBH TPETHErO YEPEIHOIO0 HEpPBa
(rmazoxBuraTensHbIi HepB). HapyskHas npsimast Mplia odecrieunBaeT MoBOPOT IJ1a3a KHApYkKH,
WMHHEpBAaIV: ECTON YepenHol HepB (OTBOASAIIMNN HEpB). BepXHsasa kocas Mbliia o0ecriedruBaeT
MOBOPOT IJ1a3a KHU3Y U KHapy>Ku, HHHepBaus: UeTBepThlil yepenHoil HepB (OJI0KOBBINA HEPB).
HuxHss kocast Mblina odecnedynBaeT MOBOPOT IJ1a3a KBEPXY U KHApPYKU, HHHEpBAIUs HUKHEN
BETBU TPETHETO YEPETTHOT0 HepBa (TIa30/JBUTATENIbHBIN HEPB).




Fig. 6. Frontal projection of the right orbit,
showing the location of the nerves as they pass
through the superior orbital fissure and the optic
canal. (Illustration after B. N. Lemke, M. J.
Lucarelli, 1989)

Tenon's capsule (fascia bulbi) is a sheath of elastic
connective tissue covering the eyeball from the
optic nerve to the limbus (Figure 7). Tenon's
capsule forms a cavity within which the eyeball
moves. It consists of densely arranged collagen
fibers and a small number of fibroblasts. Tenon's
capsule thins near the equator of the eyeball. The
connections between Tenon's capsule and the
periorbital tissues help hold the eyeball within the
orbit. The extraocular muscles penetrate this
connective tissue approximately 10 mm behind
their site of attachment. The connective tissues
form sleeves around the penetrating extraocular
muscles, forming bands suspended to the
periorbita; these bands stabilize the position of the
muscles relative to the orbit during eye
movements. The bands are connected to each other
and to Tenon's fascia by connective-tissue strips.
Age-related changes in the connective tissue can
lead to acquired strabismus. Thinning of Tenon's
capsule with age can also lead to folds of the
conjunctiva. Adipose tissue acts as a cushion
between Tenon's capsule, the extraocular muscles,
and the bony orbit, and dampens any pressure on
the eyeball. The adipose tissue inside the muscle
cone serves to protect the optic nerve, the
surrounding blood vessels, and the smaller nerves.
Fig. 7. Extraocular muscles, Tenon's capsule,
frontal projection. (lllustration from open sources)
The eyelids — upper and lower — serve to protect
the anterior part of the eyeball from external
environmental factors (wind, bright light, frost,

Konbuyo Uuuna 3purencHbi HEepB

bnokosw# HEpB

asuas aprepus

HuxHas Berka rmaso
ABUrarenbHoOro Hepsa

HepBa

Orsopaumn Heps

CnesonocoBon HepB

Puc.6. ®poHTasibHas IpOEKLKs IPaBoy IV1a3HUIIbI, TOKA3bIBAIOLUI PACIOIOKEHNE HEPBOB IIPU
WX MPOXOKJIECHUH Yepe3 BEPXHIOK MNIa3HUYHYIO MIeb U 3pUTeNbHbIN KaHal. (MutrocTpanus mo
B.N.Lemke, M.J.Lucarelli,1989)

TenonoBa kamcyna (fascia Bulbi) mpeacraBnser coboit 000704YKy U3 3IACTHYHOMN
COCIMHUTENIFHOW TKaHM, MOKPHIBAIOIIEE TJIa3HOE SOJOKO OT 3PUTENILHOTO HEpBa J0 JIMMOA
(Pucynok 7). TenoHoBa karcyina o0pa3yeT MoJI0CTb, BHYTPH KOTOPO#M JBMXKETCS IN1a3HOE sI0JI0KO.
OHa CcOCTOMT W3 KOMITAKTHO PACIOJOKEHHBIX KOJUTATCHOBBIX BOJOKOH W HEOOJIBIIOTO
KonuyectBa (pubpodaacToB. TeHOHOBA Kalcya UCTOHYAETCS BOJU3U SKBAaTOpa IM1a3HOro s1010Ka
CoenuHeHHsT MEXIYy TEHOHOBOW KamCylo ¥ TepHOpPOUTAILHBIMU TKAaHSAMH TIOMOTArOT
yIepXKUBaTh TJa3HOe S0JOKO B OpOUTE. DKCTPAOKYISIPHBIE MBIl MPOHU3BIBAIOT ITY
COCIMHUTENbHYIO TKaHb MpuMepHo Ha 10 MM mo3aam MecTa X npukpervienus. CoeTuHATENbHbIE
TKaHU OOpa3ylOT pyKaBa BOKPYI NPOHUKAIOUIMX SKCTPAOKYJISAPHBIX MBI, 00pa3ys TsIKH,
MOJIBEIICHHBIE K TMEPHOPOUTE; 3TH THKH CTAOWIM3HPYIOT TOJIOKEHHWE MBI OTHOCHTEIHHO
TJIQ3HUIBI TIPU JIBUKEHUAX TU1a3. TsHKM cOeMHEeHbI Ipyr ¢ IpyroM M C TEHOHOBOHW Qacuueit
COCIMHUTEIFHOTKAHHBIMU TIOJIOCKaMH. Bo3pacTHasi H3MEHEHHUSI COSTMHUTEIHHON TKaH!U MOKET
MIPUBECTH K IMPHOOPETEHHOMY KOcoryasuio. McToHueHHe TEeHOHOBOM Karcyibl C BO3PacToM
TaK)KE€ MOXET TPUBECTH K CKJIaJKaM KOHBIOHKTHBBL JKWpoBas KieT4aTKa JCHCTBYET Kak
MPOKJIaJIKa MEX/ly TEHOHOBOW KarcyJoi, SKCTPAOKYISIPHBIMU MBIIIIIAMA ¥ KOCTHOM OpOUTOH,
aMOPTU3HPYET J000e MaBJIeHUE Ha IiTa3Hoe 010Ko. JXKupoBas KieTdyaTka BHYTPH MBIIIEYHOTO
KOHYCa CITYXKHT JUIS 3alIUTHI 3pPUTEILHOTO HEPBA, OKPYKAIOIIMX KPOBEHOCHBIX COCY/IOB U OoJee
MEJIKHX HEPBOB.




rain), help to distribute tears evenly during
blinking, thereby moistening the surface of the
eyeball and preventing it from drying out. They
consist of an outer, cutaneous-muscular layer, a
middle, tarsal plate, and an inner layer covered by
a mucous membrane, the conjunctiva. The upper
eyelids are larger and more mobile than the lower
ones. The skin of the eyelids is thin, and the
subcutaneous tissue is loose with a well-developed
vascular network, so edema easily arises in local
inflammatory diseases and bruises spread quickly
in eyelid injuries. The muscular layer is
represented by the orbicularis oculi muscle, the
muscle that lifts the upper eyelid, and the smooth
tarsal muscle. The tarsal plate consists of dense
connective tissue, covered on the outside by the
orbicularis muscle and containing modified
sebaceous glands on the inside. When the upper
and lower eyelids come together, the palpebral
fissure closes.

Fig. 8. Frontal view of the eyelids in the open state,
right eye.

The eyelids join at the medial and lateral angles.
When the eyelids are wide open, the lateral angle
of the palpebral fissure is 60 degrees; the medial
angle is rounded. In Asians, the medial angle is
covered by a wvertical skin fold called the
epicanthus. The appearance of the eyes can vary
from race to race, and all of these are simply
variations of normal. In small children, there is
sometimes a pronounced skin fold, which makes
them appear esotropic (the eye or eyes appear
turned inward, making the child look "cross-
eyed"). In most infants, the strabismus resolves as
they grow; the facial skeleton "elongates” and the
epicanthus disappears. When the eye is closed, the
entire cornea should be covered by the eyelid. If

Mpiya,Nno A HUNAILan BEPXHEE BEKO

Bepxuaa npaMan Mbiwya
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Huxuas xocan Mblwya

Tenouosa kancyna
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- Muiwya

Puc.7. DxcTpaokynsipHble MBIIIII, TCHOHOBA Kamcyia, ppoHTansHas npoekuus. (Mmroctpanus
U3 OTKPBITHIX UCTOYHUKOB)

)Kupoaan Knervyaumka

Konnareu

Beku-BepxHee M HW)KHEE CIyXKaT Ui 3alIMTHl NEpeJHEN 4YacTU TIJIa3HOTo s0JI0Ka OT
BHEIIHUX (DaKTOPOB cCpefbl (BeTpa, SpPKOro CBETa, MOpPO3a, JOXKAsd), CHOCOOCTBYIOT IHpHU
MHTaTEIbHBIX JIBH)KCHHUSIX PABHOMEPHOMY DPACHpPENEICHHUIO CIIE3bl, TEM CaMbIM YBIIAXXHEHUIO
MOBEPXHOCTHU TJIA3HOTO 50JI0Ka, MPEIOTBpAIaeT ero oT BhIChIXaHHUA. COCTOSAT U3 Hapy»KHOTO,
KOKHO-MBIIIIEYHOTO CJIOS, CPEHETO, TAP3AIBHON IIJIACTUHKHA U BHYTPEHHETO CJ10s1, TOKPBITOU

CIIM3UCTON 000JI04KOM, KOHBIOHKTHBOM. BepxHue Beku Ooblie U nojaBmwxHee HIKHUX. Koxa
BEK TOHKasl, IMMOJKOXHasl KJIETYaTKA PhIXJIasg C XOPOILIO PAa3BUTOM COCYIUCTON CETBIO, MOITOMY
JIETKO BO3HMKAIOT OTEKM MPU MECTHBIX BOCHAJIMTENIBHBIX 3a00JieBaHUSX U OBICTPO
PacIpoCTPaHSAIOTCS KPOBOIIOATEKH MTPH TpaBMax BeK. MBIIIEYHBIN CIION MPEACTABIEH KPYrOBON
MBIIILEH TIJ1a3a, MBIIILIEH, MOJHUMAIOIICH BEPXHEE BEKO M TIAJAKOM Tap3albHOM MBILILCH.
Tap3anpHas IUTACTUHKA COCTOUT M3 IUIOTHOM COEIMHUTENIBHOM TKaHHW, CHApYXKH ITOKPBITOU
KpYrOBOM  MBIIILEH, @ M3HYTPU CONEPKHUT  BHUIAOU3IMEHEHHBIC  CaJbHBIC  JKEJIE3BI.
[Ipy cMBIKaHMM BEPXHErO M HUYKHErO BEKA IJIa3Has I1eJIb CMBIKAETCS.




the eyelids do not close completely, this condition
is called lagophthalmos. When looking straight
ahead with the eye open, the upper eyelid is
slightly below the upper edge of the cornea by 1—
2 mm. If the eyelid is lower than this level, the
condition is called ptosis. Eversion (the eyelid
margin is turned outward, does not lie against the
eyeball, and the palpebral fissure does not close)
and entropion (the lash margin is turned toward the
eyeball, as a result of which the lashes contact the
anterior surface of the eyeball) may occur. The
lateral angle of the eyelid lies against the eye,
while the medial angle is located approximately 6
mm from the eye (Figure 8). In the medial angle
there is a small pink elevation called the caruncle.
Since this is an area of modified skin, it contains
sebaceous glands and fine colorless hairs. Its
surface is covered by non-keratinized stratified
squamous epithelium, and basal cell and squamous
cell carcinoma may develop in it. The soft fold of
tissue next to the caruncle is the semilunar fold. Its
lateral edge is free and separated from the bulbar
conjunctiva, which it resembles on histological
examination. The epithelium of the fold is rich in
goblet cells. The stroma of the fold contains fat and
a certain amount of striated muscle. The fold is a
rudimentary structure analogous to the nictitating
membrane, or third eyelid, of dogs and other
animals. If the eyelid is everted, the tarsal glands
can be seen on the inner surface. They are better
known as the meibomian glands and appear as
yellowish lines. The ducts of these glands open at
the free margin of the eyelid between the anterior
and posterior edges, in the so-called
intermargin(al) space of the eyelid, as a row of
small openings. Sometimes a small groove or gray
line can be distinguished between the lashes and
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Puc.8. Bun Bek criepeiu mpyu OTKPBITOM COCTOSIHUY, IPABbIi IJ1a3.

Beku coeauHstoTCs 101 MEIMAIbHBIM U JIaTepaIbHbIM yriamu. [Ipu mMpoKo OTKPBITHIX
BeKax CpeJHUil yron OOKOBOH mienu coctabisgeT 60 rpaaycoB; MeauaabHasl Yroi 3aKpyriieH. Y
a3MaTOB MEIMAIIBHBIA YIOJ IEPEKPBIBACTCS BEPTUKAIBHOM KOYKHOM CKIIQIKOM, Ha3bIBAEMOU
AMUKaHTycOM. BHeUTHUI BUJ I71a3 MOKET BapbUPOBATHCA OT Pachl K pace, U BCe OHU SBIISIOTCS
MPOCTO BapHAaIUsIMUA HOPMAJIBHOTO. Y MaJICHBKUX JIETeH MHOTJA UMEETCS BhIpaXKCHHAs! KOXKHASI
CKJIaJIKa, M3-3a Yero OHU Ka)KyTCsl D30TPOMHBIMU (TJ1a3 WM T1a3a KaKyTCs MOBEPHYTHIMU BHYTPb,
M3-32 4ero peOCHOK BBIMJIIAUT «KOCOTJIAa3bIM»). Y OOJNBIIMHCTBA MIIAJICHIIEB KOCOTJIa3ue
MPOXOAUT IO MEPE POCTA; JTULEBOM CKEJIET «BBITATUBAETCS» U SMHUKAHTYC ucyesaeT. Korga rnas
3aKpBIT, BCS POTOBUIIA JOJDKHA OBITH 3aKphITa BeKOM. EciM Beku HE 3aKphIBAIOTCS MOJTHOCTHIO,
3TO COCTOSIHME Ha3bIBaeTCs jaropTtaibMoM. Eciu cMOTpeTh mpsiMO mepea coOoi ¢ OTKPBITHIM
IJIa30M, BEpXHEE BEKO HAXOJUTCS YyTh HIKE BEPXHETO Kpas poroBullsl Ha 1-2 MMm. Eciu Beko
HUKE TOTO YPOBHS, TO 3TO COCTOSIHHE Ha3bIBAIOT MTO30M. MOKET BCTpeuaThCsl BRIBOPOT (Kpaii
BEKa BBIBEPHYT, HE MIPHJICKUT K TJIA3HOMY sI0JI0KY, TJ1a3Has IIeJTb HE CMBIKAETCs) U 3aBOPOT BEK
(pecHUYHBIN Kpaill MOBEPHYT K TTIA3HOMY SIOJIOKY, BCICICTBUU ITOTO PECHUIIBI KOHTAKTHUPYIOT C
nepeaHel MOBEPXHOCTHIO TIA3HOrO s10J10Ka). JlaTepanbHbIN yrona Beka MpHIIeraeT K riasy, a
MeIHNalbHBIN yrol HaXOguTcs mpuMepHO B 6 MM ot ria3a (Pucynok 8). B menuanbHOM yriy
nMeeTcsl HeOOJbIIIOE PO30BOE BO3BHIIICHNE, HA3BIBAEMOE MSCLIOM. Y UYHUTBIBAsA, YTO 3TO y4acCTOK
W3MEHEHHON KOXH, OH COJEPKUT CaJbHBIE JKEeNe3bl M TOHKHE OeCIBETHBIE BOJOCKH.
[ToBepXHOCTH €Tr0 MOKPHITA HEOPOTOBEBAIOIUM MHOTOCIONHBIM TUIOCKHUM DTUTEINEM U B HEM
BO3MOXXHO pa3BUTHE 0a3aJbHOKJIETOYHOM, MIIOCKOKIETOYHON KapIUHOMBI. Msrkas CKIajaka
TKaHU PSAIOM C MSCIIOM - 3TO MOJYyJIyHHas ckiaaka. Ee maTepanbHbIil kKpaii cBOOOIECH U OTIETICH
0T Oynp0apHOI KOHBIOHKTHBBI, HA KOTOPYIO OHA MOX0Ka MPH TMCTOIOTUYECKOM HCCIIEIOBAaHUH.




the openings of the meibomian glands.
Dysfunction of the meibomian glands leads to dry
eye syndrome, accompanied by a sensation of
dryness, sand, and discomfort in the eyes.
Inflammation of the meibomian glands may occur
— meibomitis. When the hair follicle of the lashes
becomes inflamed, the so-called stye (hordeolum)
develops. The hairs are usually thick and lie
horizontally. The eyebrows move by means of the
facial muscles. Contraction of the frontal muscle
raises the eyebrows. Contraction of the orbital
portions of the orbicularis oculi muscle lowers the
eyebrows, and contraction of the corrugator
supercilii muscle brings the eyebrows together
medially. All these muscles are innervated by the
seventh cranial nerve.

The lacrimal apparatus provides moistening of the
eye. The lacrimal gland and the small lacrimal
glands within the thickness of the conjunctiva
produce tears and perform the tear-producing
function, while the lacrimal canaliculi, the lacrimal
sac, and the nasolacrimal duct perform the tear-
draining function. The lacrimal gland is located in
the superolateral margin of the orbit, in the fossa
of the same name in the frontal bone. The gland is
separated from the orbit by fibroadipose tissue and
is divided into 2 parts, the orbital and the palpebral.
When the upper eyelid is everted and the eyeball is
turned downward and inward, the palpebral
portion of the lacrimal gland can be seen as
glandular, slightly lumpy tissue of a yellowish
color. The orbital part can be palpated only in
pathological cases. A varying number of thin-
walled ducts, blood and lymphatic vessels, and
nerves pass from the orbital part into the palpebral
part of the lacrimal gland. The ducts penetrate
downward, and from 8 to 12 of them open by

Onutenuil ckiaaku OoraT OOKalOBHAHBIMU KieTkamu. CTpoma CKIAQAKH COACPXKUT KUP H
HEKOTOpOE KOJHMYECTBO IMONepeyHomogocaTslx Mblml. Ckiaaka MpencTaBiaseT CcoOoi
PYAMMEHTApHYIO CTPYKTYPY, aHAIOTUYHYIO MUTaTeIbHON MEPENOHKE WM TPEThEMY BEKy co0ak
U JPYruX >KUBOTHBIX. ECiM BEKO BBIBEPHYTO, Ha BHYTPEHHEH MOBEPXHOCTH MOXKHO YBHJIETb
Tap3ajbHble Jkene3bl. OHU Ooyiee M3BECTHBI Kak MEHOOMHEBBIE Kene3bl W BBINIIAT Kak
JKEJITOBaThle JIMHUU. BBIBO/IHBIE IPOTOKU ITHUX JKE€JI€3 OTKPHIBAIOTCS Ha CBOOOJHOM Kpae BeKa
MEXIy TEepeIHUM U 33JHUM peOpoM, TaKk Ha3bIBAEMOM MEXpeOepHOM (MHTEpMapruHaIbLHOM)
IIPOCTPAHCTBE BEKa, B BUJIE psAla MEJIKMX OTBEpCTHH. MIHOT1a MeX 1y peCHUIIAMU U OTBEPCTUAMU
MeOOMHEBBIX JKeJIe3 MOKHO Pa3InyuTh HeOOIbIIyI0 00pO3/KY MU cepylo uHuio. Hapymenue
(GyHKIMH MEHOOMHUEBBIX elle3 MPUBOJUT K CHHAPOMY CYXOIO IJa3a, COIpPOBOKIAIOLIUICS
OLIYIIEHUEM CYXOCTH, IlecKa, AMCKOM(OpTa B 1i1azax. MoxeT ObITh BOCIIAIEHHE MEHOOMHUEBBIX
xene3-meroomut. Ilpu BocnaseHMM BOJOCAHOTO (HOJUIMKYJIA PECHHUI] BO3HHMKAeT Tak
Ha3bIBaE€Mbli TUMEHb. B0J0Chl 00BIUHO I'yCThIE U JIeKAaT TOPU30HTAILHO. bpoBU 1BUratoTCs 3a
cueT MUMHMYeckuX Ml CokpaiieHue JIOOHOW MbIIbl nogHuMaerT OpoBu. CokpalleHue
OpOUTANIBHBIX OTJIENOB KPYrOBOM MBIIIIBI IJ1a3a OIyCKaeT OpOBH, a COKPAIIEHHWE MBILIIBL,
CMOpLIMBaKOIIel HagOpOBHbIE IyrH, cOdmkaer OpoBM MeauanbHO. Bce 3TH  MbIIIIbI
WHHEPBUPYIOTCS CEABMBIM YEPEITHBIM HEPBOM.

CnesHblil anmapat obecrieunBaeT yBilaxHeHue rinasza. Crie3Has jxeses3a U MeJIKUe CIe3Hble
HKEJIE3KU B TOJIIE KOHBbIOHKTHBBI BbIPA0ATHIBAIOT CJI€3Y U BBINOJIHSIOT CIE30MPOAYLUPYIOLIYIO
(GYHKLHIO, a CIEe3Hble KaHAJbIIbl, CJIE3HBI MEIIOK W HOCOCJIE3HBIM MPOTOK BBIIOJIHSIOT
cie300TBoIALIYI0 (pyHKIMIO. Clie3Has ee3a pacloioXkeHa B BEpXHEHAPYKHOM Kpae OpOUTEHI, B
OJTHOMMEHHOMH sIMKe JI0OHOM KocTu. XKenesa oTaeneHa ot ria3HuLbl GuOpPo3HO-KUPOBOI TKAaHBIO
U paszjielieHa Ha 2 4acTd, OpOMTaJIbHYIO0 M MaiblieOpaibHyto. [Ipu BEIBOpOTE BEpXHEro BeKa U
MIOBOPOTE IJIa3HOTO SI0JI0Ka KHU3Y U KHYTPU MOKHO YBUJAETh NaJIbIIeOpalIbHBIA OTJEI CIE3HOM
JKeJle3bl B BUJIE XKEJIE3UCTOM, cierka OyrpucToi TKaHu xenToBaroro 1sera. OpoUTaIbHYIO YacTb
MOKHO IMPOIIYNaTh TOJBKO B MNATOJOTMYEeCKHX ciy4asx. M3 opOuTtanbHOW dYacTu B
najbneOpalbHyI0 YacTh CIIE3HOW JKeNle3bl MPOXOAMUT Pa3IMYHOE KOJMYECTBO TOHKOCTEHHBIX
BBIBOJIHBIX IIPOTOKOB, KPOBEHOCHBIX, JTUM(ATHUECKUX COCYAOB U HEpBOB. [IpoTOKM MpOHUKAIOT
BHHU3, U OT 8 10 12 W3 HUX OTKPBIBAIOTCS MEIbYAWIIMMHU OTBEPCTUSIMH B BEPXHEM CBOJE
KOHBIOHKTUBBI. ClI€3HbIE JKeNe3bl — 3TO AIK30KPHHHBIE YKeJe3bl, BIPa0aThIBAIOIINE BOASHUCTBIN
cekpet(cnesy). JlobaBounsle cie3nble xkene3bl Kpayse u Boabdpunra pacrnonoxeHsl B BEpXHUX
CBOJIaX KOHBIOHKTHBBI, 00€CTIEUNBaIOT OCHOBHYIO (95%), 6a3anbHyI0 CEKPELIUIO CIIe3bl, a ClIe3Hast
xKeneza obecrieunBaeT peQIIEKTOpPHYIO cekpenuio cie3bl. (Cre3a COCTOUT W3 BOJIbI, MYILMHA,
JAU30LUMa, JIUIHJIOB JIAKTO(QEeppUHa, UMMYHOIJIOOYIUH A, 3JIeKTpoIUTOB. B ciieze BoiaenstoT 3
CJIOSI: CIIM3UCTBIN CJION MOKPBIBAET NOBEPXHOCTHBIE AIUTENNAIBHBIE KIIETKA POTOBULIBI ¥ CO3JAET
TUAPOMUIBHBIN CIIOH, 00eCTIeYNBAIONINNA PAaBHOMEPHOE paclpeiesieHne BOAHOTO CIIOS CIIE3HOM
TUIEHKU. MYITUH CEeKpeTHPYETCs] IPEUMYIIECTBEHHO OOKaJIOBHIHBIMU KJIETKAMU KOHBIOHKTHBBI,




minute openings into the superior conjunctival
fornix. The lacrimal glands are exocrine glands
that produce a watery secretion (tears). The
accessory lacrimal glands of Krause and Wolfring
are located in the superior conjunctival fornices
and provide the main (95%), basal secretion of
tears, while the lacrimal gland provides reflex
secretion of tears. A tear consists of water, mucin,
lysozyme, lipids, lactoferrin, immunoglobulin A,
and electrolytes. Three layers are distinguished in
a tear: the mucous layer covers the superficial
epithelial cells of the cornea and creates a
hydrophilic layer that ensures even distribution of
the aqueous layer of the tear film. Mucin is
secreted mainly by the goblet cells of the
conjunctiva, as well as by the lacrimal gland; the
aqueous layer is secreted by the glands of Krause
and Wolfring and the lacrimal gland and contains
electrolytes, immunoglobulin A, and other
substances, including glucose, buffers, and amino
acids; the lipid layer is secreted mainly by the
meibomian glands and maintains a hydrophobic
barrier that prevents tears from overflowing, slows
evaporation, and provides lubrication of the
eyelid-eye interface. The lacrimal gland undergoes
structural and functional changes with age, which
may play a role in acquired dry eye syndrome. The
blood supply to the lacrimal gland is provided by
the lacrimal artery, which arises from a branch of
the ophthalmic artery. Cholinergic innervation
contributes to stimulation of lacrimal gland
secretion. Thus, any medications, including
antihistamines, that have  anticholinergic
properties can cause or worsen dry eye syndrome.
The tear-drainage system includes the superior and
inferior puncta, the lacrimal canaliculi, the
lacrimal sac, and the nasolacrimal duct (Figure 9).

a TaKKe CIIE3HOM jKene30i; BOAHBIN cloi cexperupyercs xenezamu Kpaysa u Bonbdpunra u
CJIE3HOM KEeJIe301, CONEPHKUT AIIEKTPOINTHI, UIMMYHOIJIO0YJINHBI A U Jpyrue BElIecTBa, BKI0Yas
TJIIOKO3Y, Oydepbl, aMHUHOKHCIOTBHI, JIMMNUAHBIA CIOW CEKpEeTHpPYeTcss B  OCHOBHOM
MeIOOMMEBBIMHU KeJIe3aMH U MOAJEPKUBAIOT THAPOPOOHBIN Gapbep, KOTOPBINA MpeI0TBpaIaeT
IIepeTEKaHME CIIE3bl, 3aMEUISIET UCIIapEHUE U 00ECTIEUMBAET CMa3Ky I'paHUIIbl pa3/iena BEKO-TJas3.
Cnesnast kene3a C BO3PAaCTOM IPETEPIEBAET CTPYKTYpHbIE U (DYHKIIMOHAJIbHbIE M3MEHEHMUS,
KOTOpBIE MOTYT UTpaTh pOJib B MPHOOPETEHHOM CHHIpOME Cyxoro riasa. KpoBocHabkeHue
CJIE3HOM eJe3bl OCYILECTBIIAETCS CIE3HOW apTepueil, KOTopas OTXOJUT OT BETBH IJIA3HOM
apTepHH.

XonuHepruyeckasi HHHEpBaIysl ClIOCOOCTBYET CTUMYJISILIUU CEKPELIMU CIIE3HOM JKele3bl.

Takum oOpazom, JIOOBIE JIEKapCTBa, BKIIOYAs AHTUTHCTAMUHHBIC —IIpenaparsl,
o0ajjarolue aHTUXOJUHEPIUYECKMMH CBOMCTBAMU, MOTYT BBI3BaTh WJIM YCYI'YOUTh CHHIPOM
CYXOro riasa.

Cucrema ci1€300TBEICHHS BKIIIOYAET BEPXHIOI M HUKHIOK TOYKH, CJIE€3HbIE KaHAJbLIbI,
CJIE3HBIA MELIOK U HOcocHe3HbIM npoTok (PucyHok 9). Cne3Hble TOUKH NMPEACTABISAIOT COOOM
HeOousplMe (quaMerpoMm npumepHo 0,3 MM) OTBepCTUs Ha Kpae BEKa, PAcHOJIOXKEHHBIE Y
BHYTPEHHETO Kpas BEK B MECTE€ MX COEAWHEHHs C BHYTPEHHHMM YTJIOM TJa3a. HwkHsas Touka
HaXOJUTCS IPUMEPHO B 6,5 MM OT BHYTPEHHETO yIJja INIa3HOH 11eNH; BepXHAsd Touka - B 6,0 MM
oT Hero. Touku HarpaBiIeHbl B CJIE3HOE 03€pO KO BHYTPEHHEMY yrily riazHoil menu. Cie3Hble
COCOYKH TNPE/ICTAaBIIAIOT COO0M HEOONbIIOE pacIupeHne yria KaHallblia, Cpa3y 3a TOYKOU. DTH
OTBEPCTHS NEPEXOJIAT B CIIE3HbIE KAHAJIBIIbI, KOTOPBIE MTONA/IAl0T B CJIE3HBIN MEIIOK U, HAaKOHEll,
CIIE3HBI MEIIOK K HH3Y IMEepeXOJUT B HOCOCIE3HbIM KaHal, KOTOpbIM, B CBOIO Ouepeb,
OTKPBIBACTCS 1O HWXKHEH HOCOBOM pakoBUHOU. Y 90% roieit KaHAJIBIIBI CIMBAIOTCS B OOIIIMIA
KaHaJsel 0 BX0/1a B CJIe3HbIH MeloK. BojokHa Tap3anbHOM KpyroBoi MBIIIIBI [71a3a OKPYXKAIOT
KAaHAJIBLEBYIO CUCTEMY U CJIE3HBIH MEIIOK, HAMpaBJisis CJIe3bl B CUCTEMY BHU3 IO MPOTOKY MpPH
Mopranuu. B aToMm Mecte nepcuctupyromias MeMOpaHa Haj KJIaaHOM XacHepa 4acTo CBSA3aHa C
Ype3MEPHBIM CJIE300T/I€JICHUEM U BBIICTICHUSIMU Y A€Tel ¢ 00CTpYKILIHENH HOCOCIE3HOTO MTPOTOKA.
3TO COCTOSHUE MOKHO JICYUTh MACCAXKEM CIIE3HOTO MEIIKa, KOTOPBI BHITAIKUBAET COJIEPKUMOE
BHU3 IO MPOTOKY, WIM 30HJAUPOBAHUEM CJI€3HBIX KaHAJIOB JUIsl YCTPAHEHMsI HEMPOXOAMMOCTH.
Crne3Hbple TOYKM W KaHAIbLbl BBICTJIAHBI HEOPOTOBEBAIOLIMM MHOTOCIOMHBIM IUIOCKHM
SIUTENINEM, CIIMBAIOIIMMCS C AIUTeNneM KpaeB BeK. CTEHKa CJIe3HOTro MeIlKa HallOMHUHAeT
aJICHOUTHYIO TKaHb M UIMEET O0ratoe BEHO3HOE CIIETEHUE U MHOKECTBO 3JIaCTUYECKUX BOJIOKOH.




The lacrimal puncta are small openings
(approximately 0.3 mm in diameter) on the eyelid
margin, located at the inner edge of the eyelids at
the point where they join the inner angle of the eye.
The inferior punctum is located approximately 6.5
mm from the inner angle of the palpebral fissure;
the superior punctum is 6.0 mm from it. The
puncta are directed into the lacrimal lake toward
the inner angle of the palpebral fissure. The
lacrimal papillae are a small enlargement of the
angle of the canaliculus, immediately behind the
punctum. These openings pass into the lacrimal
canaliculi, which enter the lacrimal sac, and finally
the lacrimal sac passes downward into the
nasolacrimal canal, which in turn opens beneath
the inferior nasal concha. In 90% of people, the
canaliculi merge into a common canaliculus before
entering the lacrimal sac. The fibers of the tarsal
orbicularis oculi muscle surround the canalicular
system and the lacrimal sac, directing tears into the
system downward along the duct during blinking.
At this site, a persistent membrane over the valve
of Hasner is often associated with excessive
tearing and discharge in children with
nasolacrimal duct obstruction. This condition can
be treated by massage of the lacrimal sac, which
pushes the contents downward along the duct, or
by probing of the lacrimal canaliculi to relieve the
obstruction. The lacrimal puncta and canaliculi are
lined by non-keratinized stratified squamous
epithelium, which merges with the epithelium of
the eyelid margins. The wall of the lacrimal sac
resembles adenoid tissue and has a rich venous
plexus and numerous elastic fibers.

Fig. 9. Lacrimal drainage pathways. (lllustration
from open sources)
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Puc. 9. CnezoorBogsmue nytu. (Mmmroctpanus U3 OTKPHITHIX HCTOUHUKOB)

KoHnbloHKTHBa mpencTaBisieT Cco0OMl  CIM3UCTYI0  OOOJIOUKY, COCTOSIIIYIO W3
HEOPOTr'OBEBAIOIIETO0 MHOTOCIIOMHOTO TIOCKOT0 SIMUTENHS C MHOTOYMCICHHBIMU OOKaJIOBHIHBIMU
KJIETKaMH U TOHKOHM, 00rato BacKyJISIpU3HMPOBAHHOW COOCTBEHHON cyOcTaHIUEH, colepiKaliei
TUMQaTHYeCKUe COCY/Ibl, TNIA3MAaTHUECKUE KIETKH, Makpodaru 1 TydHble kieTku. [Ipu 3akpbIToit
TJIA3HOM IIENHU CIM3UCTast 000JI0UKa 00pa3yeT 3aMKHYTYIO TIOJIOCTh, KOTOPYIO MOYKHO Pa3/IeinTh
Ha TPH 30HBL: NAJIbIIEOpalIbHYIO (Tap3albHYI0), CBOIYATYIO U OynbbapHyto (Pucynok.10).




The conjunctiva is a mucous membrane consisting
of non-keratinized stratified squamous epithelium
with numerous goblet cells and a thin, richly
vascularized  substantia  propria  containing
lymphatic vessels, plasma cells, macrophages, and
mast cells. When the palpebral fissure is closed,
the mucous membrane forms a closed cavity,
which can be divided into three zones: the
palpebral (tarsal), the fornical, and the bulbar
(Figure 10).

Fig. 10. Different parts of the conjunctiva
(Mustration from open sources)

The palpebral conjunctiva begins at the
mucocutaneous junction of the eyelids and covers
the inner surface of the eyelid. In the fornices
(fornical conjunctiva) it is redundant and mobile,
S0 as not to restrict the movements of the eyeball;
here it passes from the mucosa of the eyelids onto
the anterior part of the eye. The delicate bulbar
conjunctiva is mobile and then merges with
Tenon's capsule as it transitions into the limbus.
The anterior ciliary arteries supply blood to the
bulbar conjunctiva. The palpebral conjunctiva is
supplied by branches of the marginal arcades of the
eyelids. The superior peripheral arcade, running
along the upper eyelid margin, gives off branches
proximally, supplying the conjunctival fornix and
then the bulbar conjunctiva, as do the posterior
conjunctival arteries. The limbal blood supply is
provided by the ciliary arteries through the anterior
conjunctival arteries. The vascular watershed
between the anterior and posterior divisions lies
approximately 3-4 mm from the limbus. The
innervation of the conjunctiva comes from the
ophthalmic division of cranial nerve V. The
lymphoid layer extends from the bulbar
conjunctiva to the subtarsal folds of the eyelids.
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Puc.10. Paznuunblie yacTu KOHBIOHKTUBBI (MIIIr0CTpaniys u3 OTKPBITHIX HCTOYHUKOB)

[TanbneOpanbHas KOHBIOHKTMBA HAUYMHAETCA OT CIM3UCTO-KOXKHOIO CJIOSI BEK U
MIOKPBIBAET BHYTPEHHIOIO IOBEPXHOCTh BeKa. B cBozax (cBogUaTast KOHbIOHKTHBA) U30BITOYHA U
MOJIBUKHA, YTOOBI HE OIpaHMYMBATH ABIDKEHHS TJIA3HOTO sI0JIOKA; 3[€Ch OHA MEPEXOAHUT OT
CIIM3UCTOM € BEK Ha NepeHui oTien riaza. Hexxnas OynbOapHas KOHbIOHKTHBA ITOIBUKHA, Jlajiee
CIIUBaeTCs C TEHOHOBOM Karcynoill mpu mepexone B aumO. IlepenHue pecHuU4HblE apTepUH
CHa0XalOT  KpOBbIO  OynbOapHyr0  KOHBIOHKTHBY.  [lambrmeOpanbHas — KOHBIOHKTHBA
KpOBOCHa0KaeTcs BETBSIMM KpaeBbIX apkaja BeK. Bepxuss mepudepuueckast apkana, uaymias
BJIOJIb BEPXHETO Kpasi BEKa, JAaeT BETBU MPOKCUMAJIbHO, KPOBOCHA0XKasi CBOJ KOHBIOHKTHUBBI, a
3areM OysnbOapHYI0 KOHBIOHKTUBY, KaK M 3a/JlHHUE€ KOHBIOHKTHUBaJbHbIE apTepuu. JlumbanbHOE
KpPOBOCHa0KEHUE OCYILECTBIISICTCS U3 IMIINAPHBIX apTepuil yepe3 nepeHne KOHbIOHKTUBAJIbHbIE
aprepuu. CocyTUCTBIN BOJIOpa3ied MEXAY MEPEAHUM U 3aJHUM OTEJIaMHU JIEKUT IPUMEPHO B 3-
4 MM ot numb6a. MiHHepBalysi KOHbIOHKTUBBI IPOUCXOIUT U3 TIA3HUYHOIO OT/ENIa YEPEIHOTOo
HepBa V. Jlumdonanslii cnoit mpoctupaercst ot Oynb0apHOW KOHBIOHKTUBBI J0 MOATAP3aTbHBIX
CKJIaJIOK BeK. bokaloBHIHBIE KJIETKH (OJHOKJIETOUHBIE CIM3HMCTHIEC YKEJIe3bl) COCPEIOTOUYEHBI B
HIOKHUX M MEIUANIbHBIX OT/elNaX KOHBbIOHKTHUBBI, OCOOEHHO B 00JIACTH MsICLIa U MOJIYTyHHOU
CKJIaJKU. DOKanoBHIHBIE KIIETKM CEKPETUPYIOT MYLUH, KOTOPBIM SBISIETCS KOMIIOHEHTOM
CIIU3UCTO- BOJHOTO CJIOS CJIE3HOM IUICHKH, a TaKXe CJosl INIMKOKanukca. WX moutu HET B
OCTaJIbHOM YacTH KOHBIOHKTUBBI, 1 OHU OTCYTCTBYIOT B JIMMOAIbHON O0JIAaCTH.

['mazHoe s16710K0 - mapHOe, OJIM3KO K MIApOBUIHON popMe 00pa3oBaHUE, PACTIONOKEHHOE
B I'VIa3HBIX BIa/IMHAX yepena-opOuTsl. Ilepeanesanss JuMHa B3pOCIoro riasa cocraniuser 23-24




Goblet cells (unicellular mucous glands) are
concentrated in the lower and medial parts of the
conjunctiva, especially in the region of the
caruncle and the semilunar fold. Goblet cells
secrete mucin, which is a component of the
mucoaqueous layer of the tear film, as well as of
the glycocalyx layer. They are almost absent in the
rest of the conjunctiva and are absent in the limbal

region.
The eyeball is a paired, nearly spherical formation
located in the orbital cavities of the skull — the

orbits. The anteroposterior length of the adult eye
IS 23-24 mm, in a newborn it is 16 mm, the mass
of the eyeball is 7-8 g, the radius of curvature of
the cornea is 7.8-8.0 mm, less than the radius of
curvature of the sclera, which is 12 mm. It is
conventionally accepted that the anterior pole is
located at the center of the cornea, and the
posterior pole lies opposite it. The line connecting
the anterior and posterior poles is called the
geometric axis of the eye. The visual axis is the
conventional line passing from the object being
viewed, through the center of the cornea and the
lens (the nodal points of the eye), to the fovea of
the macula of the retina. The visual axis does not
coincide with the geometric axis of the eye. The
circle located in the frontal plane, equidistant from
the poles of the eyeball, is called the equator. The
equator conventionally divides the eyeball into the
anterior and posterior hemispheres. The
conventional lines connecting the anterior and
posterior poles along the circumference are called
meridians. The eyeball consists of 3 coats: the
outer (protective), the middle (vascular), and the
inner (nervous); of 3 cavities: the anterior
chamber, the posterior chamber, and the vitreous

MM, Y HOBOPOKJIeHHOTO 16 MM, Macca Tla3Horoo s610ka 7-8r., paauyc KpUBU3HBI POTOBHIIHI 7,8-
8,0 MM, MEHbIIIE YeM PaguyC KPUBHU3HBI CKIIEPHI-12MM. Y CIOBUIINCH, YTO B LIEHTPE POTOBUIIBI
HAXOJOUTCA TNEPEAHUN IIOJIOC, IPOTUBOIIOJONKHO €My JISKHUT 3aJAHUM moitoc. JIuHus,
COEIUHSIOMAs TEepeIHUl W 3aJHUil TOJI0ca, Ha3bIBaeTCs TEOMETPHUYECKONW OCBhIO TIJIa3a.
3pUTENIbHON OChIO HA3bIBAIOT YCIOBHYIO JIMHUIO, TPOXO/IAIIYIO OT paCCMAaTPUBAEMOro MpeAMETa,
yepes [IEHTP POrOBUIIbI, XpyCcTaauKa (y3J0Bble TOUKH IJ1a3a) K IIEHTPAIbHOM SIMKE JKEeJITOro MsATHA
CeTYATKU. 3pUTEbHAs OCh HE COBIAJAET C TEeOMETPUUECKOM OChI0 Tiaza. OKpyXKHOCTD,
pacnosoxxeHHas BO ()pOHTaIbHON IMJIOCKOCTH, PaBHOYAJICHHAsI OT IOJIFOCOB IJIa3HOTO sI0J0Ka
Ha3bIBAETCSl KBATOPOM. DKBATOpP YCIOBHO JEIMUT IJIa3HOE 0JIOKO Ha MEPEAHIOI0 U 3aHIOI0
nosiycepy. YCIOBHbIE JHHHM, COSAUHSIONIME NEpeIHUN W 3aAHUNA MOJUC MOOKPYKHOCTH
Ha3BIBAIOTCS MEpHIMaHaMu. [ 1a3Hoe s0I0KO COCTOUT U3 3 000JI0YEK: HapyKHEH (3alUTHOI),
cpenHeil (cocyaucToil) U BHYTpeHHEH(HEpBHOH); W3 3 moJOoCTel: MepedHss Kamepa, 3aIHss
Kamepa M MOJIOCTh CTEKJIOBHIHOTO TEa; U UMEET TPU COACPKUMOE: XPYCTAIUK, CTEKIIOBUTHOE
Teno, BoasHucTas Biara (Pucynok 11)
XOPHOHISR
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Puc.11. Cxema cTpoeHus ria3Horo sio6goka

HapyxHast 060104Ka rj1a3a COCTOUT U3 MPO3PAYHOM POTOBUIIBI CLIEPEN U HEMPO3PAUHOI
0enoil CKIephl c3au. DTOT KOPHEOCKJIEPAIbHBIM CIOW COCTOUT M3 KOJUIareHa W 3alllHIaeT
BHYTPEHHUE TKAHU IJja3a; POroBHIA TAK)KE OOECIeYMBAET OCHOBHYIO MPEJIOMIISIIOIIYIO CHUITY
rinaza. PoroBuia - mpo3paunas, aBackylsipHas 000JI0YKa 3aHMMAET IEHTP MEPeHEro Moirca




cavity; and it has three contents: the lens, the
vitreous body, and the aqueous humor (Figure 11).
Fig. 11. Diagram of the structure of the eyeball
The outer coat of the eye consists of the transparent
cornea in front and the opaque white sclera behind.
This corneoscleral layer consists of collagen and
protects the internal tissues of the eye; the cornea
also provides the main refractive power of the eye.
The cornea is a transparent, avascular coat that
occupies the center of the anterior pole of the
eyeball and consists of 5 layers: epithelium,
Bowman's membrane, stroma, Descemet's
membrane, and endothelium (Figure 12).

Fig. 12. Structure of the cornea.

The cornea covers one sixth of the surface of the
eyeball (Figure 10, Figure 11). It has a refractive
index of 1.376 and a mean radius of curvature of
7.6-8 mm. With a power of 43.25 diopters (D), the
cornea provides most of the refractive power of the
eye. Oxygen from the air and the vascular network
of the eyelids dissolves in the tears and is
transferred to the cornea through the tear film. The
cornea receives macromolecules and nutrients
from the aqueous humor. In adults, the average
diameter of the cornea is about 11-12 mm; in
newborns it is 9 mm. Because the posterior surface
of the cornea is more curved than the anterior, the
central cornea is thinner (500-600 pum) than the
peripheral cornea (1000 pm). The typical adult
cornea maintains an elongated shape, since it is
steeper in the center and flattened at the periphery,
with more pronounced flattening in the nasal and
superior parts than in the temporal and inferior
parts. Understanding this topography is important
when fitting contact lenses or performing
refractive  surgery. The limbus is the
semitransparent, blue-gray area of transition of the

TJIA3HOTO S0JI0KA M COCTOUT U3 5 CIIOEB: JMHUTENNI, 00yMeHOBa MeMOpaHa, CTpoMa, JeCIIeMEeTOBa
MeMOpaHa, suaoTenuil (Pucynoxk 12).
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Puc.12. CtpoeHue poroBuiibl.

PoroBunia mokpbIBaeT OAHY IIECTYIO IMOBEPXHOCTH Ia3sHoro sbnoka (Pucynox 10,
Pucynok 11). Ona umeer nokazartensb npenomienus 1,376 u cpeqHuii paanyc KpuBu3HbI 7,6-8
MmM. [Ipu cune 43,25 nuontpuii (AnTp) poropuiia odecreynBaeT OOJBUIYIO YaCTh MPETOMIISIONIEH
cuiibl rasza. Kuciopoa U3 Bo3nyxa U COCyIMCTON CETH BEK PACTBOPSIETCA B CJI€3aX U NEPENACTCS
B POTOBHILYy 4Yepe3 CIIE3HYIO IUIEHKY. PoroBuia mosjydaer MakpOMOJEKYJbl U MUTATENIbHbIE
BELIECTBA U3 BOASHUCTOM BJIark. Y B3pOCIBIX CPEIHUMN IUAMETP POrOBULBI COCTABISAIOT OKOJIO
11-12 MM, y HOBOpOXAEHHBIX -9 MM. IlockoibKy 3aaHSIi MOBEPXHOCTh POTOBHIIBI OoJiee
M30THYTA, YeM epeiHss, LIeHTpabHas porosuna ToHsb1e (500-600 Mxm), uem nepudepuueckas
porosuiia (1000 mxm). TunuvHas poroBuiia B3pocioro 4eJioBeKa COXPAHSET BEITIHYTYIO (hopMmy,
MIOCKOJIbKY OHa OoJiee KpyTasi B LIEHTpE M YIUIOLIEHHAas Ha nepudepuu, ¢ 0osee BHIPAXKEHHBIM
YIUIOIIIEHUEM B HOCOBOM M BEPXHEM YAaCTH, Y€M BHCOYHOW M HIKHEH. [loHmManue sToM
Tornorpaguu BakKHO TPU MOAOOPE KOHTAKTHBIX JIMH3 WM BBINOJHEHUHM pedpakiMOHHON
xupypruu.  JlumO-nomynpo3payHasi, cuHe-cepas 00JacTh IEpexoja POTOBUIBI B CKIEpY.
HIupuna mumba coctasisier 0.75-1 MM, B CTpyKType TMMOa HaXOAATCS IYTH OTTOKA BOASTHUCTOM
Biaru. OH TaKkXe SBJISETCS MECTOM XUPYPrHUECKUX Pa3pe30B MPH KaTapakTe U riaykome.

BonasiHucras Bnara - 3T0 npo3padHasi )KUJIKoCTb, Ha 99,9% cocrosias u3 Boasl, a Ha 0,1%
— W3 caxapoB, BUTAaMUHOB, O€JKOB M JPYrUX MNHUTATeNbHbIX BeulecTB. OHa HEMpPepbIBHO
BbIpa0aTHIBAETCS LIWJIMAPHBIM TEJIOM, U €€ BBIPA0OTKA M OTTOK OCYILIECTBIISIETCS C OJHOW M TOH
xe ckopocTbio. Hebospllioe n3MeHeHne B BBHIPAOOTKE WJIM OTTOKE BOASIHHCTOM BJaru UMEET




cornea into the sclera. The width of the limbus is
0.75-1 mm; the outflow pathways of the aqueous
humor are located within the structure of the
limbus. It is also the site of surgical incisions in
cataract and glaucoma surgery.

The aqueous humor is a transparent fluid
consisting of 99.9% water and 0.1% sugars,
vitamins, proteins, and other nutrients. It is
continuously produced by the ciliary body, and its
production and outflow occur at the same rate. A
small change in the production or outflow of the
aqueous humor is of great importance, since it has
a significant effect on intraocular pressure. The
aqueous humor nourishes the cornea.

The sclera is a dense coat; it has a thickness from
0.3 mm (immediately behind the attachment sites
of the rectus muscles), 0.4-0.5 mm at the equator,
0.6 mm anterior to the muscle attachments, and up
to 1.0 mm (at the posterior pole around the optic
disc). It covers the posterior 5/6 of the surface of
the eyeball, anteriorly passes into the cornea, and
at the opposite pole has an opening for the optic
nerve (Figure 11). In the sclera, a superficial layer
(episclera), a deep layer (stroma), and an inner
layer (lamina fusca) are distinguished.

The sclera is an avascular tissue with two
overlying vascular layers (deep and superficial).
The opaqgue, porcelain-white appearance of the
sclera, sharply contrasting with the transparency of
the cornea, is due to differences in the structure of
the collagen fibers. The sclera gives the eye its
shape, protects it from damage, and maintains its
tone and volume. In some conditions, the sclera
may not be white. Thus, in congenital anomalies,
scleral melanosis can be seen — dark pigmented
spots. This condition of the sclera requires
constant monitoring, due to the possibility of

OoJbIII0E 3HAYCHHE, TaK KaK OKa3bIBaeT 3HAYMTEIHHOE BIMSHUE Ha BHYTPUIJIA3HOE JIABJICHUE.
BopasHucras Bnara nutaeT poroBuily

Ckunepa-miotHas 00o0ii04ka, uMeeT TouHy ot 0,3MM (cpa3y 3a MECTaMU ITPUKPETIICHUS
npsiMbIx MbI) 0,4-0,5MM 1o skBaTopy),0,6 KIepeau OT MBIIIIEUHBIX MPUKpeIieHui u 10 1,0Mm
(Y 3aaHero moioca BOKPYT JHMCKa 3pUTEIBHOTO HEPBAa), MOKPHIBACT 3aHKHE S\O MOBEPXHOCTH
IJIa3HOTO fA0JI0Ka, KIepeAu IMEePEeXOAUT B POTOBHUILY, Ha IMPOTHUBOIOJIOKHOM IIOJIOCE HUMEET
oTBepcTHE ISl 3puTesbHOro HepBa (PucyHnok 11.). B ckiepe pasnnyaroT mOBEpXHOCTHBIN CIIOM
(episclera), rimy6okuii cioii (stroma), BHyTpeHHui (laminafusca).

Ckiepa mpencraBisieT co0Oil OECCOCYTUCTYH0 TKaHb C JBYMsI BBIIICICKAITIMHI
COCYIUCTBIMH CJI0SIMH (TJIYOOKHUM M TIOBEpXHOCTHBIM). Hempospaunsrii, haphopoBo-0embiii BUT
CKJIEPBI, PE3KO KOHTPACTUPYIOIIUH C IMPO3PAvYHOCTHIO POTOBHIBI, OOYCIIOBIIEH B pa3IHYUH
CTpPOCHHSI KOJUIareHOBBIX BOJOKOH. Ckiepa mnpugaer Qopmy riasza, 3allUIAeT €ro oT
MOBPEXICHH, COXPAHSAET €ro TOHYC U 00beM. B HEKOTOPBIX COCTOSIHUAX CKJIEPA MOXKET UMETh
He Oenyto okpacKy. Tak mpu BpOXKACHHBIX aHOMAIHSIX MOYXKHO YBUJIETh MEJIAHO3 CKJIEpPhI- TEMHbIE
MUTMEHTHBIE TISITHA. JTO COCTOSIHHE CKIIEphI TpeOyeT MOCTOSIHHOTO HaONIONEHUs, B CBS3U C
BO3MOYXHOCTBIO 3JI0KQU€CTBEHHOTO MEPEPOKICHUS. ITUM IMAlMEHTaM MOXHO PEKOMEHIOBATh
HOIICHHWE COJHIIE3AUIMTHBIX OYKOB. MOXXHO BCTPETHUTH JKEIITOC OKpaIlMBaHUE CKJep. OJTO
BO3HUKAET MPU MATOJIOTUYECKUX COCTOSHUSAX paboThl medeHu. C BO3pacToM, CKIEpa MOXKET
pHOOpETaTh KENTOBATHIN OTTEHOK, B CBSI3U C HAPYIICHHEM JIMIHIHOTO oOMeHa. CHHIPOM CHHEH
WIM TONXyOOW CKIEephl BO3HHMKAeT TPU BPOXKICHHBIX HACJIEICTBEHHBIX 3a00JieBaHUM,
COYETAIOUICHCS C TITYXOTON M JPYTUMH aHOMAJIHSIMHA Pa3BUTHSL.

Cpennsisi, cocyaucras 000siouka riasza (uvea) sIBISIETCS OCHOBHBIM COCYAMUCTBIM CIIOEM
mraza. OHa cocTOMT M3 3 OTACNOB: paayXHas 000jouka (pacmoyiokeHa B TEpEIHEW YacTh
COCYIUCTOI O00O0JOYKH IJ1a3a), [MUIHApHOE TeNo (PACHOJIOXKEHO 3a PATy’KKOH) U COOCTBEHHO
cocyaucTas 000JI04Ka (pacroyioKeHa B 3aJHEH YacTu cocyaAucTon o0onouku rinasa). Cocynucras
000J10YKa MPOYHO MpPUKpEIUIeHa K CKJIEpe TOJBKO B TPEX MeCcTax: CKIepaibHas ILINOpa, TOUKH
BBIX0/1a BOPTHKO3HBIX BEH, 3pUTEIHHBIN HEPB.

PanyxHas o60s10uka (iris) nepeaHsist CTpyKTypa COCYAUCTON 00OJIO0YKH IJ1a3a, OKPYIJIOH
(dhopmbl, pacrionoxkeHa BO (PPOHTAIBHON TIOCKOCTHU 3a poroBuiieii. iMeet kpyrioe oTBepcTHEM
B nentpe-3pauk (pupilla). (Pucynok 11,13). Pagykka cOCTOMT M3 KPOBEHOCHBIX COCYJIOB,
COCIMHUTEIIHON TKaHH, TJIAJKIX MBIIIIII, ATATEIUATBHBIX KIETOK, METAHOIIUTOB. XapaKTePHBIH
LBET pajly’KHOU 000JIOUKHU OIPeIeNAeTCs MIIOTHOCTHIO CTPOMBI U KOJIMYECTBOM MEJIAHOLUTOB. B
CBOCH CTPYKType paay’KKa UMEET JBE MBIIIIEI - KpyroBas (cHUHKTED), CYyKUBAIOIIAs 3pa40K H
panuanbHas (AuWiataTop), pacummpsionas 3padok. OHU pPErylmupyroT JuaMeTp 3padyka B
3aBUCUMOCTH OT SIPKOCTU ocBeleHus. CykeHue 3payka MPOUCXOAUT MPU SIPKOM OCBEILECHHH,
Ha3bIBACTCS MHO3, a paclIMpeHHe 3padyka TPU HEJTOCTATOYHOCTH OCBEIICHUS Ha3bIBACTCS
mypua3. OnTuMaibHas BeIMYMHA 3padyka 3 MM, KOTOpoe o0ecreynBaeTr xopouiee 3penue. [Ipu




malignant transformation. Wearing sunglasses can
be recommended for these patients. Yellow
discoloration of the sclera can also be encountered.
This occurs in pathological conditions of liver
function. With age, the sclera may acquire a
yellowish tint, due to impaired lipid metabolism.
Blue sclera syndrome occurs in congenital
hereditary diseases combined with deafness and
other developmental anomalies.

The middle, vascular coat of the eye (uvea) is the
main vascular layer of the eye. It consists of 3
parts: the iris (located in the anterior part of the
vascular coat of the eye), the ciliary body (located
behind the iris), and the choroid proper (located in
the posterior part of the vascular coat of the eye).
The vascular coat is firmly attached to the sclera at
only three places: the scleral spur, the points of exit
of the vortex veins, and the optic nerve.

The iris is the anterior structure of the vascular coat
of the eye, round in shape, located in the frontal
plane behind the cornea. It has a round opening in
the center — the pupil (pupilla) (Figure 11, 13).
The iris consists of blood vessels, connective
tissue, smooth muscles, epithelial cells, and
melanocytes. The characteristic color of the iris is
determined by the density of the stroma and the
number of melanocytes. In its structure, the iris has
two muscles — the circular (sphincter), which
constricts the pupil, and the radial (dilator), which
dilates the pupil. They regulate the diameter of the
pupil depending on the brightness of illumination.
Constriction of the pupil occurs in bright light and
is called miosis, while dilation of the pupil in
insufficient light is called mydriasis. The optimal
pupil size is 3 mm, which provides good vision.
When the pupil constricts, vision improves in
refractive errors, while when it dilates (due to the

CYXKCHHU 3pauka, MpH pe(pakMOHHBIX HAPYIICHUSAX 3PCHHUE YITYUIIAeTCs, a MPH PACHIMPEHUU
(BBUIYy TOsIBJICHUHM aOeppaiuii) 3peHue yxyamaercs. Tomorpadudeckue 30HBI PaTyKKH:
3padyKOBBIA Kpail, 3padykoBas 30HA, BOPOTHUK PaJyXKKW, KPHUIIThI, KOHTPAaKIOHHas Oopo3na,
pECHUYHAs 30Ha U KOpeHb panayXku (Pucynok 13). C Bo3pacToM CTpyKTypa TKaHU PaIyKKU
HCTOHYAETCS, 3pa40K CTAHOBHUTCS 00JI€€ Y3KUM, MOTYT BO3SHHKATh JUCTPOPUICSCKHE YIaCTKH. A
MIPH TICUXOAMOIMOHAIBHOM COCTOSIHUH, HE3aBUCHMO OT JKEJIaHUsI MECHSIOTCSI pa3Mephl 3payKoB,
YTO IHUPOKO MCIIOJIB3YCTCA IMPU U3YUCHUUN «JACTOKTOPA JUKU. HpI/I IIaTOJIOTUYCCKUX COCTOSHUAX
HEPBHOM CUCTEMBI MOTYT MEHSITHCS Pa3Mephl 3pPauKOB.

KOP2SHE PATVHEKH

SPaYOK

SPAYKOERIH KPaH
KPHITTEL

SPavYKOEad 0Ha
PeCHHYHZA S0Ha

Puc.13. Tonorpaduueckue 30HbI MOBEPXHOCTU PALYKHON 000JIOUKH.

BoOpOoTHHYOK IeMHUT MOBEPXHOCTh PAAYKKH Ha 2 30HBL TMEPHUPEPUIECCKYI0 PECHUUHYIO
30HY U LIEHTPAIbHYIO 3pauKOBYIO 30HY. MbIIa cUHKTEpa pacloiokeHa B 3paukoBOH 30He, a
MBIIIIA-PACIIUPUTENH - B PECHUYHOH 30HE. BOPOTHHUK MOXET OBITh MOJHBIM WJIM HETOJHBIM U
MpeJCTaBIsAeT co00il nepeHnit OCTaTOK THalONTHON cucTeMbl. KpunTsl pagykHoi 000J04KH -
3TO 00acTH, e paay’kKHas 000J0YKa UICTOHYEHA 10 CPAaBHEHUIO C OKpYXkarolien cpenoi. Takum
00pa3oM, KpUINTHI, PACMOIOKEHHbIE Ha eprudepun, SBISIOTCS XOpollel Trorpaguueckoi 30H0H
JUIs Jla3epHOM upHUIOTOMUU. bimmke k mepudepun B PeCHUYHOW 30HE 3aMETHBI HECKOJBKO
LHUPKYIAPHBIX CKJIAZOK - OOpO3/bl COKpallleHHs WM KOHTpAaKIHMOHHbIE Oopo3aku. Ilpu
paciIMpeH’H 3padyka OHHM 3aMeTHee, a MPU CY)KEHHH - CTIaXHUBAIOTCS. Y PECHUYHOTO Kpas
pany>XKd. TOJNIIMHA € HAaUMEHbINas!, [I03TOMY IPU TpaBMax 4acTO MOKHO BUJIETh, OTPHIB KOPHS
panyxku. Pecanunoe tenmo (corpus ciliare) HaXOAUTHCS 3a Paay>KKOM, MPEACTABICHO B BHUIE
TPeyroibHOH (OPMBI 3aMKHYTHIM KOJBIIOM, HIMpUHOH 6-7 MMm. (Pucynok 11) Bepmmna
LMJIMApHOTO TeJla HallpaBJieHa K XOPUOUEeH, a OCHOBaHHE LIMJIMAPHOTO Tela - K KOPHIO pajy>KHON
000sy10uku. EQMHCTBEHHOE MNPHUKpEIUIEHHE LWIMAPHOTO Tela K CKJIepe MPOUCXOAUT Y €ro




appearance of aberrations), vision worsens.
Topographic zones of the iris: the pupillary
margin, the pupillary zone, the collarette of the iris,
the crypts, the contraction furrow, the ciliary zone,
and the root of the iris (Figure 13). With age, the
tissue structure of the iris thins, the pupil becomes
narrower, and dystrophic areas may arise. And
under psychoemotional states, the size of the
pupils changes regardless of one's will, which is
widely used in the study of the "lie detector.” In
pathological states of the nervous system, the size
of the pupils may change.

Fig. 13. Topographic zones of the surface of the
iris.

The collarette divides the surface of the iris into 2
zones: the peripheral ciliary zone and the central
pupillary zone. The sphincter muscle is located in
the pupillary zone, and the dilator muscle is in the
ciliary zone. The collarette may be complete or
incomplete and represents the anterior remnant of
the hyaloid system. The crypts of the iris are areas
where the iris is thinned compared to the
surrounding tissue. Thus, the crypts located at the
periphery are a good topographic zone for laser
iridotomy. Closer to the periphery, in the ciliary
zone, several circular folds are noticeable — the
contraction furrows or contraction grooves. When
the pupil dilates, they are more noticeable, and
when it constricts, they smooth out. At the ciliary
margin of the iris, its thickness is the smallest, so
in injuries one can often see an avulsion of the root
of the iris. The ciliary body (corpus ciliare) is
located behind the iris and is represented as a
triangular closed ring, 67 mm wide (Figure 11).
The apex of the ciliary body is directed toward the
choroid, and the base of the ciliary body is directed
toward the root of the iris. The only attachment of

OCHOBaHHUS IOCPEICTBOM IPOAOJIBHBIX MBIIIEYHBIX BOJIOKOH, TJ€ OHM HPUKPEIUISIOTCA K
cKiepaqpHONW mmmope. Ha ocTanbHOM MNpOTSKEHUH CKJIEpYy W ILWJIHApHOE TENo pa3fieiser
CyIpallJInapHOe IPOCTPAHCTBO, /1€ IPOXOJAT COCYIbl U HEPBBI, @ TAKXKE OCYILIECTBISAETCS OTTOK
BOJSHUCTOM Biaru. PecHHMYHOE Teno BBHINONHAET TPU OCHOBHBIE (YHKLUMHU: 0Opa3oBaHuE
BOJSIHUCTOM BJIar, PEeryJislivs OTTOKA BOASIHMCTOM Baru, U3MEHEHHUs JUaMeTpa XpyCTallHuKa.
[{unuapHoe Teno COCTOMT M3 MBILIIBI U OTPOCTKOB, BOJIOKHA KOTOPBIX BILJIETAIOTCS B Kalcyny
XpyCTaJIMKa 10 €ro OKPYKHOCTH, (UKCHUPYS TeM CaMbIM XPYCTaJUK B TOJOCTH Tiasza. [lpu
COKpAIlEHUM PECHUYHBIX MBI, COCTOALIMX W3 MBIIIEYHbIX BOJIOKOH (IIPO/IOJIBHBIX,
paauaIbHBIX, KPYTOBBIX ), IPOUCXOAUT PErYIISLUSA KPUBU3HBI XpyCTaJIMKaA. MI3MeHEeHNEe KpUBHU3HbI
XpycTaJluKa HEOOXOIMMO Il PacCMOTPEHMs IJ1a30M IPEIMETOB Ha PAa3HbIX PACCTOSHMSIX.
CrpomMa LWIMApPHOTO Tella COCTOMT W3 MBI U COCYAMCTOW OOOJOYKH, IMPEICTABICHHON
COEMHUTEJIbHONW TKaHbIO U KalWJUIIpaMu, I'7ie pUiabTpyeTcs mia3mMa KpoBU U BbIpaOaThIBACTCS
BOJISIHUCTAs BJIara.

Cob6ctBeHHO cocynuctas obonouka (choroidea), 3aansis, camas OOUIMpHAs YacTh
COCYIUCTON 00O0JIOYKH, BBICTHIIAET CKJIEPY OT 3y04aToil JIMHUM JO 33JHETO IOJII0CA TJIA3HOTO
s0J10Ka, MUTAET HapyXHYI0 YacTh ceTyatku (Pucynok 11,14). Tonuunaa cocTaBisieT B cpeiHeM
0,25 MM U cOCTOUT U3 3 CIIOEB COCY/AOB: CaMblii BHYTPEHHUN CIIOM: XOPHOKANUIUISAPHL, CPEAHUM
CIIOM MEJKHUX cocylnoB: cioil Carriepa; BHEUIHUHM CIOW KPYIHBIX COCYAOB: cioi [amiepa.
CoenuHuTeNbHAs TKaHb, HAXOASIIASACA MEXAY COCYJaMH, COJEPKUT C MMMYHHbIE KIETKU U
MEJIAHOLIUTBI, KOTOpble OOECIEeYMBAIOT XOPHOUAEU YepHO-KOopuuHeBbld 1BeT. Ilepdysus
COCYAMCTON OOOJIOUKHM OCYIIECTBIISIETC KaK W3 JUIMHHBIX M KOPOTKHMX 3aJHHUX IWJIMAPHBIX
apTepHil, Tak U U3 NPOHMKAIOUIMX NEPENHUX LWINAPHBIX apTepuil. BeHo3Has KpoBb OTTEKAeT
yepe3 BOPTHUKO3HBIE BeHbI. CocyaucTas 000JI0YKa Tiia3a OTHAeNeHAa OT CEeTYaTKH MeMOpaHOoi
Bbpyxa Ha pucynke 14 A, B Xopuounes (Ilonepeunsiii cpe3, OCT uzo0OpaxkeHue ucciae10BaHus):
HL-cnoit INannepa, kpynusie cocynbl, SL-cnoit Cattiiepa, cpenHuit cioit Menkux cocynos CC-
xopuokanwsapsl, RPE-peTnHanbHbI TUrMEHTHBINA S1IUTENUH. YyBCTBUTEIBHBIX HEPBOB B OTON
4acTH COCYAMCTOrO TPaKTa HET, IOATOMY BOCIAJICHUS U KaKue-I100 MaToJIOrnYecKue MpoIecchl
npoTekatoT 0Oe30ose3HeHHO. KpoBocHaOkeHHe OCYIIECTBISETCS 3a CUET 3aJHUX KOPOTKHX
LHWIMAPHBIX apTepHil, B CBA3M C ATUM IPU NATOJIOTMUYECKHUX COCTOSIHHSIX IPOLECC MPOTEKaeT
M30JIMPOBAaHHO OT NEPEJHETO OTENA COCYIUCTOro TpakTa. KpoBOTOK B KaMIIsIpax XOPHUOUIEH
3aMEJICH, 4YTO CIOCOOCTBYET OCENaHWi0 BO30Oymutened WH(QEKIMHA W MeTacTa3upOBAHUIO
OITyXOJIEH.




the ciliary body to the sclera occurs at its base by
means of longitudinal muscle fibers, where they
attach to the scleral spur. Over the rest of its length,
the sclera and the ciliary body are separated by the
supraciliary space, where vessels and nerves pass
and where the outflow of agueous humor occurs.
The ciliary body performs three main functions:
formation of the aqueous humor, regulation of the
outflow of the aqueous humor, and changes in the
diameter of the lens. The ciliary body consists of
muscle and processes, the fibers of which are
woven into the capsule of the lens along its
circumference, thereby fixing the lens in the cavity
of the eye. When the ciliary muscles, consisting of
muscle fibers (longitudinal, radial, circular),
contract, the curvature of the lens is regulated. A
change in the curvature of the lens is necessary for
the eye to examine objects at different distances.
The stroma of the ciliary body consists of muscles
and the vascular coat, represented by connective
tissue and capillaries, where blood plasma is
filtered and the aqueous humor is produced.

The choroid proper (choroidea), the posterior,
most extensive part of the vascular coat, lines the
sclera from the ora serrata to the posterior pole of
the eyeball and nourishes the outer part of the
retina (Figure 11, 14). Its thickness averages 0.25
mm and it consists of 3 layers of vessels: the
innermost layer: the choriocapillaris; the middle
layer of small vessels: Sattler's layer; the outer
layer of large vessels: Haller's layer. The
connective tissue located between the vessels
contains immune cells and melanocytes, which
give the choroid a black-brown color. Perfusion of
the choroid is provided both by the long and short
posterior ciliary arteries and by the penetrating
anterior ciliary arteries. Venous blood drains

MHCMeHTHEH snerenai (RPEPT
meMOpanz Bpyxa
xopuoramumaps (CC
cnoit Catnepa(SL) |

cnoit [ammepa(HL)

Puc.14. Xopuounes. Cxema CTpoeHHUSI COOCTBEHHO COCYAMCTON 000JI0UKH, TOTIEPEUHBII
cpes(a); OCT uzobpaxkenne cOOCTBEHHO COCYUCTON 000109Ku(0)

Xpycramuk (lens crystalline) mpeacraBinsieT coOO0 TBOSIKOBBITYKIYIO IPO3PAYHYIO JHH3Y,
PAacIioyIOKEHHYIO0 HEITOCPEICTBEHHO M03a/lU 3aJHei KaMephl U 3pauka, B yriayOJeHUH nepenHeit
noBepxHocTu crexyioBuaHoro tena (Pucynok 11). Xpycranuk obecneuuBaer 19-20,00 antp
OINITUYECKOH CHIIBI IV1a3a B3pOCIIOro yenoBeka. llepeanesaquss mpuHa XpyCcTaluKa COCTaBIIsAeT
MPUMEPHO 3 MM IpHU POXKJIEHUU U YBeIMUMBaeTcs npumepHo 1o 6 mm k 80 rogam. uamerp
npuMepHo 9-10mm.IlepenHsst MOBEPXHOCTh €ro MeHee BBINMYKJIas, 4YeM 3ajHsAsf. XpPyCTalIuK
AJIaCTUYEH, HE UMEET HEPBOB, COCY/IOB. XPYCTAIMK COCTOUT U3 Karcylbl (IepeaHeil u 3aaHei),
KOpbI U coOcTBeHHO sAapa (Pucynok 15). B xpycranuke yenoBeka ieleHne KJIETOK MPOoJI0JIKAETCs
Ha TIPOTSDKEHMM BCEH JKM3HM M OTBEYAeT 3a HEMPEpBIBHBIM pocT XpycTanuka. [lo mepe
(bopMHpPOBaHKS HOBBIX BOJIOKOH XPYCTaJIMKa, OHH YIUIOTHSIIOT paHee c(hOPMHUPOBAHHBIE BOJIOKHA,
npudeM Oosee CTapble ClIoH, 00pa3oBaBIIMECS BO BPeMs IMOPHOHAIBHOTO Pa3BUTHS. MexTy
CIIOSIMM HET YEeTKOro MOpP(OJIOTHYECKOTO pa3jInyMsi, a CKOpee HPOMCXOJIUT IOCTENEHHbIHN
Mepexo] MeXIy SIpOoM M KOpod xpycTainuka. C BO3pacTOM XPYCTaJHK CTaHOBHUTCS IJIOTHEE U
TSDKEJIee.




through the vortex veins. The vascular coat of the
eye is separated from the retina by Bruch's
membrane. Figure 14 A, B shows the choroid
(cross-section, OCT image): HL — Haller's layer,
large vessels; SL — Sattler's layer, middle layer of
small vessels; CC — choriocapillaris; RPE —
retinal pigment epithelium. There are no sensory
nerves in this part of the vascular tract, so
inflammation and any pathological processes
proceed painlessly. The blood supply is provided
by the posterior short ciliary arteries; therefore, in
pathological states, the process proceeds in
isolation from the anterior part of the vascular
tract. The blood flow in the capillaries of the
choroid is slowed, which promotes the deposition
of infectious agents and the metastasis of tumors.

Fig. 14. Choroid. Diagram of the structure of the
choroid proper, cross-section (a); OCT image of
the choroid proper (b)

The lens (lens crystallina) is a biconvex
transparent lens located directly behind the
posterior chamber and the pupil, in the depression
of the anterior surface of the vitreous body (Figure
11). The lens provides 19-20.00 D of the optical
power of the adult human eye. The anteroposterior
width of the lens is approximately 3 mm at birth
and increases to approximately 6 mm by age 80.
The diameter is approximately 9-10 mm. Its
anterior surface is less convex than the posterior.
The lens is elastic and has no nerves or vessels.
The lens consists of a capsule (anterior and
posterior), a cortex, and a nucleus proper (Figure
15). In the human lens, cell division continues
throughout life and is responsible for the
continuous growth of the lens. As new lens fibers
form, they compact the previously formed fibers,
with the older layers formed during embryonic

3KEATOP

M=pafHAT KANCcyia
XPYCTATHER s

< SATHAA KAlCVNa XPVCTITHE

SOHTSNMHANEHEIS KINETEH 3KEATOP
Puc.15. Cxema cTpoenust xpycraiuka

QUKCUPYIOT XPYCTAJIMK CUCTEMa IMHHOBBIX CBS30K, KOTOpble OepyT Hayajio OT
LWINAPHBIX OTPOCTKOB PECHUYHOro Tesia. BOJOKHAa NpUKPEnystoTCs INIaBHBIM 00pa3oM K
Karcylie XpycTajluka Knepeau 1 k3aau ot skBaropa (Pucynok 11). Kaxnoe BoiokHO cOcTOUT U3
MHOYKECTBa HUTEH (UOPHIUIMHA, KOTOPBIE CIUBAIOTCS C SKBATOPUAIbHOM KaICyI0l XpyCTaluKa.
XpycTauK BMECTE C PECHHYHBIMH BOJIOKHAMH OO0pa3ylOT PECHUYHO-XPYCTATHKOBYIO
nuadparmy, KoTopas AEIMT HOJOCTh IJ1a3a Ha NEepefHIo M 3aaHior. Ci1abocTh CBSA30YHOTO
anmnapara BCJIEACTBHE TPaBMbl, IICEBI0AKC(HOINALINY, YBEUTA, OJIN30PYKOCTH BBICOKON CTENEHU
WM BPOXACHHBIX IPUYMH MOJKET IPHUBECTH K IOJBBIBUXY XpYCTalMKa. Y TIallUEHTOB C
cuHapomMoM Mapdana (maTojsorudeckue BapuaHThl TreHa (uOpWUIMHA-1) TNPUBOAAT K
0Cla0JIeHNI0 CBA30YHBIX BOJOKOH M TOJBBIBUXY XpycTanuka. HapymieHue mnpo3payHOCTH
XpyCTajiuKa, BCJIEICTBUM OOMEHHBIX HApYyLIEHWH, CBA3aHHBIX C BO3PAcTOM, BPOXKJIEHHOU
[IaTOJIOTUEH, TPaBMOM, MOPaXEHHs pA3IUYHBIMM BUIAMHM M3JIY4EHHH (PEHTTEHOBCKUMHU,
Jy4yeBbIMM U T. Jl. Ha3blBaeTCsl KaTapakTod. Bce maronoruueckue cCOCTOSHUSL XpyCTaluKa
MIPUBOAST K CHU)KEHUIO OCTPOTHI 3pEHHUS, KOTOPBIE 3aTPYAHSIOT OA00p ONTHYECKONH KOPPEKLINH.
XpycTanuk y4acTByeT B Ipolecce akkomoganuu. Korja rias cMOTpUT Bliajib, HUIMApHAS
MBIIIIA pacciabiseTcs, CBSI3KU HATATUMBAIOTCSH, U (opMa XpycTaauka ymomaercs. Bo Bpems
AKKOMOJIALIMY MPHU COKpAallleHNEe HUIHAPHON MBIIIIBI  CBSI3KH IIPOBUCAIOT, TO3TOMY XPYCTaIHK
CTaHOBHTCA OoJiee MapOBHUIHBIM, U TJa3 MpHCcIocadbiuBaeTcs K 3peHuto Boau3u. C Bo3pacTom
AKKOMOJIAIIMOHHAsI CIIOCOOHOCTh MOCTENEeHHO TepseTcsa. B Bo3pacre § jer cuiia akkoMoJauu
cocraiuseT 14,00 qntp. K 28 rogam cuna akkomoganuu cHU»KaeTcs npumepHo 1o 9,00 anrp, a k
64 rogam oHa cHikaercs eme Oombmie g0 1,00 antp. IlpuumHBI 3TOH MOTEPH MOIIHOCTH
BKJIIOYAIOT YBEJIMUYEHUE pa3Mepa XpycTajauKa, IOBBILIEHHYIO XECTKOCTb fJpa XpycTaluKa

BCJIE/ICTBHE U3MEHEHUHN B KPUCTAJUTMUECKUX O€IKaxX IIUTOIIa3Mbl BOJIOKOH.




development. There is no clear morphological
distinction between the layers; rather, there is a
gradual transition between the nucleus and the
cortex of the lens. With age, the lens becomes
denser and heavier.

Fig. 15. Diagram of the structure of the lens

The lens is fixed by the system of zonular fibers,
which originate from the ciliary processes of the
ciliary body. The fibers attach mainly to the
capsule of the lens anterior and posterior to the
equator (Figure 11). Each fiber consists of many
fibrillin filaments that merge with the equatorial
capsule of the lens.

The lens together with the ciliary fibers forms the
ciliary-zonular diaphragm, which divides the
cavity of the eye into anterior and posterior.
Weakness of the ligamentous apparatus due to
trauma, pseudoexfoliation, uveitis, high myopia,
or congenital causes can lead to subluxation of the
lens. In patients with Marfan syndrome
(pathological variants of the fibrillin-1 gene), this
leads to weakening of the ligamentous fibers and
subluxation of the lens. Disruption of the
transparency of the lens, due to metabolic
disorders associated with age, congenital
pathology, trauma, or damage by various types of
radiation (X-ray, radiation, etc.), is called cataract.
All pathological conditions of the lens lead to a
decrease in visual acuity, which complicates the
fitting of optical correction.

The lens participates in the process of
accommodation. When the eye looks into the
distance, the ciliary muscle relaxes, the ligaments
tighten, and the shape of the lens flattens. During
accommodation, when the ciliary muscle
contracts, the ligaments slacken, so the lens
becomes more spherical, and the eye adjusts to

ITonoctu rnasa (nepenHss kaMmepa, 3aiHss Kamepa, CTEKJIOBUAHAS TOJIOCTh)

Ilepenusis kamepa - NOPOCTPAHCTBO MEXKIY PpPaAy>KKOMl W POTOBHUIEH, 3aloJIHEHA
BOJISIHUCTOM JKUAKOCTBIO. [ TyOnHa mepenneil kamepsl B cpeaHeM coctasisieT 3,11 Mm; onHaKo
oHa TIyO)ke B Tiazax c adakuei, mnceBaodakuedl W MHUONMUEH M Mellbue y JIoJeH ¢
nanbHO30pKocThI0. Cpeanuii 00beM nepeanel kamepsl cocranisier 220 M. B riasy B3pocioro
yesioBeKa nepeaHsisi kaMepa Haubosee riayooka B IIEHTpeE.

3anHsAd Kamepa - 3TO aHaTOMUYECKas 4acThb IJla3a, PacloJIOXEHHas MEXAy 3aJHei
MOBEPXHOCTHIO PATYKHOM 00OJIOUKH M NEpeaHEll TOBEpXHOCThIO CTEKIOBUAHOrO Tena. Kak u
nepefHsisi KaMepa, OHa TaKXKe 3aloJHeHa BOJSHHUCTOM KHIKOCTBbIO, HO CpEeIHUN 00beM
cocraBiseT 60 MkI1. B ee cocraBe umeroTcs coiu, OeIKu, MUKpO3JIEMEHTHI, Ttoko3a [Tokazarensb
npesnoMiieHus Kuakoctu 1,33, Xpycranuk ¢ ero CBA30YHBIM aIllapaToM HaXOJIUTHCS MEXKITY
3amHell u mepenHed kamepoil. Kamepbl 3amoiHeHbl MpO3pauyHOl BOISHUCTON KUIKOCTBIO,
KOTOpasi BBIpAaOATHIBACTCSl OTPOCTKAMH LIMJIMAPHOTO Tela B 3aTHEH Kamepe, MPOXOAMT depe3
3pavoK, MoMaiaeT B MEePeAHIOI0 KaMepy, MO X0y MUTAET U OMBIBAET POTOBUILY C XPYCTATUKOM U
Jlajiee APEHUpPyeTCs IByMs OCHOBHBIMU ITYTSIMU:

1) tpabekynspHbIM TyTeM (T. €. 4epe3 TpaOeKyIspHYI0 ceTh B ILIEMMOB KaHal U
SIUCKJIEPaIbHbIE BEHBI);

2) yBeocKkJepaldbHbIM IyTeM (T. €. 4epe3 KOpPeHb PaAYyXKKH U JIMLIEBYI0 CTOPOHY
LHUAITUAPHOTO TeJIa, B CYNIPAaXOpPHONAAIBHOE MMPOCTPAHCTBO). Y BEOCKIIEPAIbHBIA OTTOK, KOTOPBIH,
KaK MoJararT, yMEHbIIAeTCs ¢ BO3PacToM, cocTaBisieT 10 50% OTToKa BOASHUCTON KUJIKOCTH Y
Mononeix soaer (PucyHokx 14). B o0oux myTsx BOJSHUCTas Bjara B KOHEYHOM HMTOTE
MIPUCOETUHSETCS K BEHO3HOMY KPOBOOOPAIIIEHHIO I71a3a, KOTOPOE BIaIaeT B KABEPHO3HBIN CUHYC.

CymectByeT TpeTuil MyTh, NpPU KOTOPOM BOJSHUCTas Biara MPOXOJUT uepe3
CTEKJIOBHJIHOE TEJIO Yepe3 CeTYaTKy B COCYAMCTYIO 000104Ky. DU3HONIOTHYECKH 3TOT OTTOK
OKa3bIBaeT MUHUMAaNbHOE BiusgHKME Ha BI'Jl, HO BaxkeH a1 moJAep aHUs aare3uu CeTHaTKH.
bananc mexay nponykuuel BOASIHUCTOM BJIard U €€ OTTOKOM BAaKEH Ul COXPAHEHHUS TOHYyca
riaza. [locryninenue U OTTOK BOASIHUCTOM BiIard B HOpME cOallaHCUPOBAaH, NMPU HApPYLIEHUSIX
9TOro OajlaHca, MOXKET pa3BUTHCS TJlaykoMma (TOBBIIICHHOE BHYTPHIVIA3HOE AaBliEHHE) JHOO
TUIOTOHMS (HU3KOE BHYTpUIJIa3HOE JaBieHue). Eciu nepenHss kamepa Melbye cpeHel, To He
CTOUT 3aKalblBaTh KaIUIM, PACIIUPSIOIIME 3PAYOK, KOTOPbIE MOTYT CIIPOBOLIMPOBATH MOJBEM
BHYTPUIJIa3HOTO JaBJICHUS




near vision. With age, accommodative ability is
gradually lost. At age 8, the power of
accommodation is 14.00 D. By age 28, the power
of accommodation decreases to about 9.00 D, and
by age 64 it decreases even further to 1.00 D. The
reasons for this loss of power include an increase
in the size of the lens and increased stiffness of the
lens nucleus due to changes in the crystalline
proteins of the fiber cytoplasm.

The cavities of the eye (anterior chamber, posterior
chamber, vitreous cavity)

The anterior chamber is the space between the iris
and the cornea, filled with aqueous fluid. The
depth of the anterior chamber averages 3.11 mm;
however, it is deeper in eyes with aphakia,
pseudophakia, and myopia and shallower in people
with hyperopia. The average volume of the
anterior chamber is 220 pl. In the adult eye, the
anterior chamber is deepest in the center.

The posterior chamber is the anatomical part of the
eye located between the posterior surface of the iris
and the anterior surface of the vitreous body. Like
the anterior chamber, it is also filled with aqueous
fluid, but its average volume is 60 pl. It contains
salts, proteins, trace elements, and glucose. The
refractive index of the fluid is 1.33. The lens with
its ligamentous apparatus is located between the
posterior and anterior chambers. The chambers are
filled with a transparent aqueous fluid, which is
produced by the processes of the ciliary body in the
posterior chamber, passes through the pupil, enters
the anterior chamber, nourishes and bathes the
cornea and the lens along the way, and is then
drained by two main pathways:

the trabecular pathway (i.e., through the trabecular
meshwork into Schlemm's canal and the episcleral
veins);

OHTHIPHOS T200

SMHCENSPANEHEE ESHE Vi 1

Puc.16. OtTok BogsHucToi Biaru. (MmmtocTpalius U3 OTKPBITHIX HCTOYHUKOB)

CrexsioBUAHAS TOJOCTh - MPOCTPAHCTBO MEXKAY 3aTHEH Karcyjaol XpycTalliKa, C €ro
CBSI30YHBIM aNIapaToM M BHYTPEHHEH OBEPXHOCTH ceT4aTku. [1010cTh cocraBmsier 6osee IByx
Tpereld oObema rnasza (5-6 M) M 3amojHEHa CTEKJIOBHAHBIM TEIOM, IPEACTaBISIONIIM
resieo0pa3yro Maccy, COCTOSIIYIO U3 BOJbI 99%, MyKomoucaxapu0B U THATYPOHOBOU KUCIIOTHI.
@ukcupyeTcst CTEKJIOBUIHOE TeIO K BHYTPEHHEH IIOBEPXHOCTH CETYATKU (BHYTpEHHEH
MOTPaHUYHON MeMOpaHe) Mo rpaHulLIe Kpasi TOJIOBKH 3pUTEIILHOTO HEPBA, B MaKyJIsIpHON 00J1acTH,
BJIOJIb COCYJIOB CE€TUATKH, OCHOBHOE HanboJiee MI0THOE MPUKPEIUIEHUE MO X01y 3y04aToil TMHuu
(ora serrata) Heckoipko kmepeau 2,0 mm u mpumepHo 4,0MM k3amu oT JmHuu. Hapsamy c
o0ecreyeHrneM IIOTHOCTH, (OPMBI, Typropa Iia3Horo s0J10Ka, MoAJepKaHNs BHYTPUIIJIA3HOTO
JIaBIICHUS U OCYIIECTBICHHEM MeTab0IM3Ma TKaHel BHYTPEHHHUX CTPYKTYP IJ1a3a, CTEKJIOBHTHOE
TEJIO SIBJIIETCSI YacThIO ONTHUYECKOW cUCTeMbl riaza. OHO mpo3payHoe, HE HMEET COCYAOB U
HepBoB. [lokazarens mperoMiieHUus] CTEKJIOBUIHOTO Teja, cocTamiseT 1,3365anTp, KOTOpsIM B
pacuerax npeHeOperarotT. [Ipy BOBHUKHOBEHUU MOMYTHEHUH B CTEKJIIOBUIHOM TeJI€ MO Pa3HBIM
MPUYMHAM, HUKAaKHe CPEJICTBA KOPPEKIIUH 3peHHs He MOMOTYT. [IOMyTHEHHS B CTEKIOBHUIHOM
TeJIe MOKHO YBUJETh NPH PACIIMPEHHOM 3payke B NMPOXOJAIIEM CBeTe; Ha (OHE KpPAaCHOTo
peduiekca, MATHA TO MOSBIISTIOTCS, TO HCYE3AFOT MPH ABMKEHUH TJIA3HOTO SOJIOKA.

BuyTtpennsis o6oouka riasza

Ceruartka (retina)-ToHkasi mpo3padHasi, BHICOKOIU(PPEPSHIIMPOBAHHAS HEHPOCEHCOPHAs
CTPYKTYpa, SBISETCS NepupepudecKkuM pPeLenTopoM 3pUTEIbHOro aHaimu3aTopa. ToJmuHa
CeTYaTKH 3HAYUTEIHHO BAPUPYETCS B 3aBHCUMOCTH OT MECTOITOJIOKEHHS H3MEpsieMOi 001acTy.
Ona BBICTWJIAET BCIO BHYTPEHHIOIO MOBEPXHOCTh IJIa3HOTO sI0J0Ka, MPUJIEKHUT K COOCTBEHHO




the uveoscleral pathway (i.e., through the root of
the iris and the face of the ciliary body into the
suprachoroidal space). Uveoscleral outflow, which
is thought to decrease with age, accounts for up to
50% of the outflow of aqueous fluid in young
people (Figure 14). In both pathways, the aqueous
humor ultimately joins the venous circulation of
the eye, which drains into the cavernous sinus.
There is a third pathway, in which the agqueous
humor passes through the vitreous body through
the retina into the vascular coat. Physiologically,
this outflow has a minimal effect on 10P, but it is
important for maintaining retinal adhesion. The
balance between the production of aqueous humor
and its outflow is important for maintaining the
tone of the eye. The inflow and outflow of the
aqueous humor are normally balanced; when this
balance is disturbed, glaucoma (increased
intraocular pressure) or hypotony (low intraocular
pressure) may develop. If the anterior chamber is
shallower than average, one should not instill
pupil-dilating drops, which can provoke a rise in
intraocular pressure.

Fig. 16. Outflow of the aqueous humor.
(IMustration from open sources)

The vitreous cavity is the space between the
posterior capsule of the lens, with its ligamentous
apparatus, and the inner surface of the retina. The
cavity makes up more than two thirds of the
volume of the eye (5-6 ml) and is filled with the
vitreous body, a gel-forming mass consisting of
99% water, mucopolysaccharides, and hyaluronic
acid. The vitreous body is fixed to the inner surface
of the retina (the internal limiting membrane) at the
border of the edge of the optic nerve head, in the
macular region, and along the retinal vessels; its
main, densest attachment is along the ora serrata,

COCYIUCTOI 000JI0YKE W MJIOTHO (PUKCHpPOBAaHA K HEW BOKPYI 3PUTEIBHOTO HEpBa, B 00JIacTu
YKEJITOTO TIATHA, Ha epudepun B0k 3yOuaToii muHuu (ora serrata). Ha octaabHOM MpOTSKEHUN
NPUIISKUT K COCYIUCTOH 000JI0YKE M YIEpKUBACTCS HAa MECTE IOCPEIACTBOM JaBJICHUS
CTEeKJIOBHIHOTO Tena. [Ipu nmatosornyeckux cocTOSHUSIX, ceTyaTka Jierko orxoaut. CeryaTka
HauOoJIee TOJCTas B MANMIJIOMAKYJISIPHOM ITy4Ke BO3Jie 3putenbHoro Hepsa (0,23 MMm), Haubosee
toHkass B ¢oseosie (0,10 mm) m 3ybuartoit 3oHe (0,11 mMm). OcHOBHBIE (DYHKIIMH CETYATKH
CBETOBOCIIpHATHE M cBeTornpoBereHne. OHa MMeeT (OTOPEHenTOphl — MATOYKH U KOJIOOYKH.
Konbouku ocyliecTBIIsAIOT LIEHTPalIbHOE 3pEHUE, IHEBHOE 3peHHe U LiBeToolyieHue. [Tanouku
— nepudepuyeckoe 3peHne, HOUYHOe U CyMEpeYHOe 3peHHe. B ceTuaTke HET 4yBCTBUTEIBHBIX
HEPBHBIX OKOHYaHMM, [M03TOMY Bce ee 3a00JeBaHMs NPOTeKaroT 0e300s1e3HeHHO. BHyTpeHHs s
MOBEPXHOCTH TTIA3HOTO S0JI0KA MOTyYHIia Ha3BaHHUE TJIa3HOTO JHA.

['mazHoe nHO — 3TO 4acTh IVlaza, BUAUMas npu ograibMockonuu (Pucynok 17);
BKJIIOYAET CETUATKY, €€ COCY/Abl, 00aCTh KEITOrO MSITHA U 3pUTEIbHBINA HEPB. KpacHOBATHIM 1IBET
IJIA3HOTO J1HA 00YCIIOBJIEH NMPOXO0XK/IEHUEM CBETA, OTPAXKEHHOTO OT 33HEH 4acTU CKIIEphI uepes3
KaWUSIPHOE pyciio cocyauctoi obonouku.  Hasanme macula lutea (5kentoe msATHO)
IIPOUCXOJIUT OT JKEITOr0 LBETa LEHTPAJbHOM YAcCTH CETYATKU, KOTOPOE JIEKUT MEXIy
BHUCOYHBIMHU COCYIMCTBIMH apKagamu. Takas oKpacka 00YyCIIOBJICHA HATHYUEM KapOTHHOMIHBIX
IIUT'MEHTOB (3€aKCaHTUH U JItoTeuH). B nentpanpHoii 30He (0,25 MM OT SIMKH) COOTHOLICHUE
JIOTEHHA U 3eaKCaHTUHA cocTaBiseT 1:2,4, a Ha nepudepu (2,2-8,7 MM OT IMKH) COOTHOILICHHE
6onbiie 2:1. 3To U3MEHEHNE COOTHOLIEHUS! MIMIMEHTOB COOTBETCTBYET COOTHOLICHHUIO Maj04YeK
1 KOJIOOYEK: JII0TEUH 00Jiee CKOHIICHTPHPOBAH B 00JIACTAX CETYATKU C TUIOTHBIMH MAJIOYKAMH, &
3€aKCaHTHH 00Jiee CKOHLIEHTPUPOBAH B 00J1aCTAX € IUIOTHBIMH KOJIOOUYKaMHU.

Cocyam
Iluck spurensHoro
HeoBa
®oBeona
Makyna

Puc.17. OdranbMockonuueckas KapTHHA I1a3HOTO JTHA.

B 1ueHTpanpHON sSIMKE JKENTOTO TMATHA, (DOBEOJBI, PACIONATAIOTCS TOJIBKO KOJIOOYKH,
TJIOTHASI YIAaKOBKA KOTOPBHIX OOECIEYMBAET BBICOKYIO OCTPOTY 3pEHHS, IIBETOBOE 3PEHHE B




somewhat 2.0 mm anterior and approximately 4.0
mm posterior to the line. Along with providing
density, shape, and turgor of the -eyeball,
maintaining intraocular pressure, and carrying out
the metabolism of the tissues of the internal
structures of the eye, the vitreous body is part of
the optical system of the eye. It is transparent and
has no vessels or nerves. The refractive index of
the vitreous body is 1.3365 D, which is neglected
in calculations. When opacities arise in the
vitreous body for various reasons, no means of
vision correction will help. Opacities in the
vitreous body can be seen with a dilated pupil in
transmitted light; against the background of the red
reflex, the spots appear and disappear as the
eyeball moves.

The inner coat of the eye

The retina is a thin, transparent, highly
differentiated neurosensory structure and is the
peripheral receptor of the visual analyzer. The
thickness of the retina varies considerably
depending on the location of the measured area. It
lines the entire inner surface of the eyeball, lies
against the choroid proper, and is firmly fixed to it
around the optic nerve, in the region of the macula,
and at the periphery along the ora serrata. Over the
rest of its length, it lies against the vascular coat
and is held in place by the pressure of the vitreous
body. In pathological states, the retina easily
detaches. The retina is thickest in the
papillomacular bundle near the optic nerve (0.23
mm), and thinnest in the foveola (0.10 mm) and
the ora serrata zone (0.11 mm). The main functions
of the retina are light perception and light
conduction. It has photoreceptors — rods and
cones. Cones carry out central vision, day vision,
and color perception. Rods carry out peripheral

JTHEBHOE BpeMsi. MecTo, rJie COOMparoTcs BCe aKCOHBI TAHTIIMO3HBIX KJIETOK CO BCEH TOBEPXHOCTH
CEeTYaTKH, 00pa3ys 3pUTEIbHBII HEPB HOCUT Ha3BaHUE AMCKA 3PUTEIBHOTO HEpBa. Beraaut oHo
B BHJE OBaja CBETJIO-PO30BOrO IBeTa. B ILEeHTpe aucka 3pHUTENBHOIO HEpBa IPOXOIUT
COCYAMCTBIN IMY4OK, COCTOSIIIMI U3 LEHTPAJIbHOW apTepuu M BeHbI ceTyaTku. OOMacTe aucka
3PUTENBHOIO HEpBa JMIIEHA (HOTOPELENTOPOB, MIO3TOMY CBETOOIIYIIEHUE 37I€Ch OTCYTCTBYET.
[Tpoekuunio aucKa 3pUTENBHOTO HEpBAa B IPOCTPAHCTBE HA3BIBAIOT CIICHBIM IISITHOM HWIIH
(U3MOTOTHYECKON CKOTOMOM.

Cetuatka COCTOHT u3 HEeWpOHAJIbHBIX, TJIHAJIbHBIX,
COCYIHUCTBIX 3JICMCHTOB W NUIMCHTHOI'O SIIUTCIINA. HeﬁpOHaHBHLIC QJICMCHTHI U HUX CBA3U B
ceryatke o4eHb cioXHBI (Pucynok 18). CymectByer MHOXECTBO THIOB OHIIONSPHBIX,
AMaKpUHOBBIX W TaHIJHMO3HBIX KJIETOK. HelpoHanmbHBIE S3JEMEHTHl NHalOYeK M KoJOOueK
B3aMMOCBSI3aHbI, © 00padOTKa CUTHAJIOB B HEHPOCEHCOPHOW CEeTYaTKe MMEET BAKHOE 3HAYCHUE.

Knerka Mionnepa,

Cnow HepBHbIX BONOKOH

CnoW raHrnmosHbuix
KNeTok

BHYTpEeHHMW ceTyaTbhii CNOW

laurnuosHan xnerka

AMBKDHHOBBB Knervtka : l |
BKI‘IOJ‘IRDHBR KNneTkKa

_—l
lopusouTanbHan knerka__ *f

BHyTpeHHuh agepHbIN COW

HapyxHui CETYATHIN CNOMK

Hapyxuun agepHbin

Konbouka y
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Puc.18. CXGMa, BKJIrO4Yaronias TUIIbI KJICTOK CCTYAaTKHU (I/IJIJIIOCTpaLII/IH N3 OTKPBITBIX I/ICTO‘{HI/IKOB)

I'muanbHble 3IIEMEHTHI-KIETKH Mirouiepa, KOTOPbIE NIPOCTHPAIOTCS BEPTUKAIBHO OT
BHEIIHEH MOrpaHMYHON MeMOpaHbl BHYTPb K BHYTPEHHEW morpaHuyHoil MemOpane. Ux sjapa
pacrosoKeHbl BO BHYTPEHHEM sifiepHOM citoe. Kinetkn Mrosuiepa BMecTe ¢ IpyrMMHU TIIMalbHBIMU
aneMeHTaMu  ((GUOPO3HBIMM ¥ IPOTOIJIA3MAaTUYECKUMHM  aCTPOIMTAMU M MHKpPOTJIHNEH)
00ecreYnBalOT CTPYKTYPHYIO MOAJEPKKY U MHUTAHUE CETUATKU U UMEIOT pellaroliee 3HaueHue




vision and night and twilight vision. There are no
sensory nerve endings in the retina, so all of its
diseases proceed painlessly. The inner surface of
the eyeball is called the fundus.

The fundus is the part of the eye visible on
ophthalmoscopy (Figure 17); it includes the retina,
its vessels, the region of the macula, and the optic
nerve. The reddish color of the fundus is due to the
passage of light reflected from the posterior part of
the sclera through the capillary bed of the vascular
coat. The name macula lutea (yellow spot) comes
from the yellow color of the central part of the
retina, which lies between the temporal vascular
arcades. This coloration is due to the presence of
carotenoid pigments (zeaxanthin and lutein). In the
central zone (0.25 mm from the fovea), the ratio of
lutein to zeaxanthin is 1:2.4, while at the periphery
(2.2-8.7 mm from the fovea) the ratio is greater
than 2:1. This change in the ratio of pigments
corresponds to the ratio of rods and cones: lutein is
more concentrated in regions of the retina with
dense rods, and zeaxanthin is more concentrated in
regions with dense cones.

Fig. 17. Ophthalmoscopic picture of the fundus.

In the central fovea of the macula, the foveola,
only cones are located, whose dense packing
provides high visual acuity and color vision in
daylight. The site where all the axons of the
ganglion cells from the entire surface of the retina
gather, forming the optic nerve, is called the optic
disc. It appears as a light-pink oval. In the center
of the optic disc passes the vascular bundle,
consisting of the central artery and vein of the
retina. The region of the optic disc is devoid of
photoreceptors, so light perception is absent here.
The projection of the optic disc in space is called
the blind spot or physiological scotoma.

JUIST HOpMabHOU (u3uonoruu. Kpome TOro, oHM CIOCOOCTBYIOT YKPEIUICHUIO BHYTPEHHETO
Oapbepa KpOBb-ceTYATKA.

anemeHThl. CeTdyarka MpeIcTaBiIseT co00i BRICOKO METa00IMYECKYIO CTPYKTYPY ¢ cCaMOn
BBICOKOW CKOPOCTBIO MOTPEOJICHUSI KUCIOPOa Ha eIUHUIY Macchl Tena. KpoBeHOCHBIE coCy bl
CETUAaTKU AHAJOTUYHBI KPOBEHOCHBIM COCYAAM TOJIOBHOTO MO3ra, KOTOPbIE IMOAJIEPKUBAIOT
BHYTpPEHHUI 6apbep MEXAy KPOBbIO M CETYATKOM.

CeruaTka oTaeneHa OT COOCTBEHHO COCYIMCTOM oOojouku wmemOpanoit bpyxa.
I'acronmornuecku (Pucynok 19) ceruatka mpejactaBieHa 4- Ms OCHOBHBIMH T'PYIIIIAMH KJIETOK.
[TurmMeHTHBIE KIETKH, Jajiee (OTOPEenTophl (MaT0YKd U KOJIOOUYKH, 3TO MOTUPHUIIUPOBAHHEIC
1- b1if HEHPOH, BOCOIPUHUMAIOIIUE CBET),0T HUX MHPOPMAIIHS [TONa1aeT Ha OUIIONSIPHBIEC KJIETKU
,KOTOpBIE SBJISIIOTCS  2-M HEMPOHOM B LENOYKHM 3pUTEIBHOIO aHaliu3aTopa), Jajiee OT
OUMOJISPHBIX KIETOK HH(OpMAIMS TOCTyNaeT B TaHTJIHO3HBbIE KIETKU (31 HEHpOH),aKCOHBI
KOTOPBIX COCAMHSIOTCS B BOJIOKHO M 00pa3yloT 3pUTENIbHBIN HEPB .B COBOKYITHOCTH 3TH KJIETKH
obpa3zytoT 10 cnoes cetuatku (Pucynox 19) Ecnu paccmarpuBaTh MomepeyHsblil pa3pes ee Mo
HANpaBJICHUIO OT COCYIHMCTOW OOOJIOUKH, TOYHee OT MeMOpaHbl bpyxa 1o HampaBJICHHIO K
CTEKJIOBUJTHOMY TeNy: |-MUTMEHTHBIM cJoi (COCTOMT W3 MHUIMEHTHBIX KIETOK ), 2-
HEHPOIMUTENNI(COCTONT U3 HAPYKHBIX CErMEHTOB KJIETOK MAJIOYEK M KOJIOOUYEK), 3-Hapy>KHas
norpaHnyHas MemMOpaHa( OTPOCTKM TIHAIBHBIX KIETOK Mromsepa ),4- Hapy>KHBIM sIEpHBIN
CIIOH(siIpa MaIOYeK M KOJIOOYEK) ,5-Hapy>KHBIM CeTYaThlil CIION(COeIMHEHNE CUHANTUYECKOTO
anmapata | HelipoHa ¢ OTpOCTKaMH 2 TO HEWpOHa),0-BHYTPEHHUH SIACPHBIN cloi(sapa
OMTOJIAPHBIX KJIETOK),/-BHYTPEHHUM CETUYATHIM CIIOH(OTPOCTKUA OUTIONISIPHBIX KJIETOK |
JEHTPUIBI TAHTTTMO3HBIX KIETOK ),8-TaHTIIMO3HBIN CTIOM (COCTOUT U3 TNl TaHTJIMO3HBIX KJIETOK),9-
CIIOW HEPBHBIX BOJIOKOH(AaKCOHBI TaHTJIMO3HBIX KJIETOK), 10-BHYTpeHHssi TOTpaHUYHAs
MeMOpaHa(0TPOCTKH MNIHATBHBIX KJIETOK Miosiepa)




[The text then continues on the neural elements
and pigment epithelium.] The neuronal elements
and their connections in the retina are very
complex (Figure 18). There are many types of
bipolar, amacrine, and ganglion cells. The
neuronal elements of rods and cones are
interconnected, and signal processing in the
neurosensory retina is of great importance.

Fig. 18. Diagram including the types of retinal
cells (Illustration from open sources)

The glial elements are Miiller cells, which extend
vertically from the external limiting membrane
inward to the internal limiting membrane. Their
nuclei are located in the inner nuclear layer. Miiller
cells, together with other glial elements (fibrous
and protoplasmic astrocytes and microglia),
provide structural support and nutrition for the
retina and are crucial for normal physiology. In
addition, they help strengthen the inner blood-
retinal barrier.

[Neural] elements. The retina is a highly metabolic
structure with the highest rate of oxygen
consumption per unit of body mass. The blood
vessels of the retina are similar to the blood vessels
of the brain, which maintain the inner barrier
between the blood and the retina.

The retina is separated from the choroid proper by
Bruch's membrane. Histologically (Figure 19), the
retina is represented by 4 main groups of cells. The
pigment cells, then the photoreceptors (rods and
cones; these are modified first neurons that
perceive light), from which information passes to
the bipolar cells, which are the second neuron in
the chain of the visual analyzer, and then from the
bipolar cells the information passes to the ganglion
cells (the third neuron), whose axons join into a
fiber and form the optic nerve. Together, these

BHYTPEHHAA NOrpaHKYHaA MeMBpana-10

CROM HEPBHLIX BOMODKOH -9
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Puc.19. Ilonepeunoe ceueHne ceTYaTKH ¢ yKazaHueM KJeTok (4 Buna), ee cioes (10) u
KPOBOCHA0KEHUS ITUX CIIOEB.

3pUTENBHBIN aHATN3aTOP. AKCOHBI TAaHTIIMO3HBIX KJIETOK COOMPAIOTCS BCE BMECTE B ITy4OK
BOJIOKOH, 00pa3ysl 3pUTENbHBIM HEpB, KOTOPBII MPOHUKAET yepe3 pelIeTdaTyro IUIACTUHKY U
Ipoxoad Mo KOCTHOMY 3PUTCIBHOMY KaHaly BBIXOAWUT H3 TJIa3HUIBI IIOIMaaasds B CPCIAHIONO
YepenHylo sIMKY (M0JI0CTh yepena). B o6macTu Typenkoro cejyia BCTpPEYaeTcsi ¢ HEPBOM BTOPOTO
riasa. 37ech OCYLIECTBISETCS HEMOIHbIM NEPEKPECT 3PUTEIbHBIX HEPBOB: BOJIOKHA, UIYIIHAE OT
BHYTPEHHUX IIOJIOBUH CETUYaTKH, MEPEKPEIIUBAIOTCA, a OT BHUCOYHBIX IIOJIOBHH CETYaTKH,
pacrojararoTcs IO HapyXHbIM CTOpOHaM, 00pa3ysi 3pHUTENbHBIM IepeKpecT, UMEHYEMbIH
xuasmoil. [locie wyacTMUHOro mnepekpecTa 3pUTENBHBIE IIYTH MEHSIOT CBOE Ha3BaHUE W
HAa3bIBAOTCA 3PUTCIBHBIC TPAKTHI. 3pI/ITeJ'II>HI)I€ TPAKTBI HaANpPaBJIAIOTCA K IMTOJKOPKOBBIM
3pUTENBHBIM LEHTPAM - JIATEPAJIbHBIM KOJIEHYATHIM TEJIaM. 31€Ch HEPBHBIN UMITYJIbC, UAYLIUH 10
akcoHaM 3-TO HeWpOHa MepeKyoYaeTcs, U 37ech K€ 3aKaHYyuBaeTcsl nepudepryeckas 4acTb
3pUTENBHOIO aHaiu3aropa. lleHTpanbHas 4acTh 3PUTEIBHOTO aHaIM3aTOpa HAYMHAETCS OT
AKCOHOB TTOJKOPKOBBIX 3pUTEIBHBIX IIEHTPOB, Jajiee 3puTelbHas JIyduCTOCTh (Mydok [ parumose)
COEAMHAET UX C KOpPOW UIMOPHOM OOpo3Abl 3aTBIIOYHOM JO0NM MO3ra. 371eCh HaXOAMUTCS
LEHTpaJIbHAs 4acTh 3PUTEIILHOTO aHAJIN3aTOpa, OpraH BBICIIEr0 CHHTE3a M aHAIM3a CBETOBOTO
BocnpusATHs. Pa3pylieHne 3THX 30H KIMHMYECKH COMPOBOXKAAETCS AE(PEKTOM 3pHUTEIBHOTO
BoCHpUATHUS  (pa3MyHble BapUaHThl 3pUTEIBHOW  arHo3uWu), YCTAHOBJEHHUS  CBs3eH,
IIPOCTPAHCTBEHHOI'O  PACIOJIOKEHUs MPEIMETOB M 4acTeW, HapyHIEeHWl OpHEHTaluu B




cells form 10 layers of the retina (Figure 19). If we
consider its cross-section in the direction from the
vascular coat, more precisely from Bruch's
membrane toward the vitreous body: 1 — the
pigment layer (consists of pigment cells), 2 — the
neuroepithelium (consists of the outer segments of
the rod and cone cells), 3 — the external limiting
membrane (processes of Miiller glial cells), 4 —
the outer nuclear layer (nuclei of rods and cones),
5 — the outer plexiform layer (connection of the
synaptic apparatus of the 1st neuron with the
processes of the 2nd neuron), 6 — the inner
nuclear layer (nuclei of bipolar cells), 7 — the
inner plexiform layer (processes of bipolar cells
and dendrites of ganglion cells), 8 — the ganglion
cell layer (consists of the bodies of ganglion cells),
9 — the nerve fiber layer (axons of ganglion cells),
10 — the internal limiting membrane (processes of
Miiller glial cells).

Fig. 19. Cross-section of the retina showing the
cells (4 types), its layers (10), and the blood supply
of these layers.

The visual analyzer. The axons of the ganglion
cells all gather together into a bundle of fibers,
forming the optic nerve, which penetrates through
the cribriform plate and, passing along the bony
optic canal, exits the orbit, entering the middle
cranial fossa (the cranial cavity). In the region of
the sella turcica, it meets the nerve of the second
eye. Here an incomplete decussation of the optic
nerves occurs: the fibers coming from the inner
halves of the retina cross over, while those from
the temporal halves of the retina are located along
the outer sides, forming the optic chiasm, called
the chiasma. After the partial decussation, the
visual pathways change their name and are called
the optic tracts. The optic tracts are directed to the

npoctpanctBe. Ha pucynke 20 mpencraBiieH 3pUTEIbHBIN aHAIW3aTOP: 3PUTENbHBIM HEPB,
XUa3Ma, 3pUTENIbHBIA TPAKT, HAPYKHBIEC KOJEHYAThIE TEJA, HEHTPAIbHbIE HEUPOHBI 3PUTEIBHOTO
yTH (3pUTENIbHAS JTYYHCTOCTH ), BBICIIINE 3pPUTEIIbHBIC IEHTPHI-IIITOPHAst 00p03/a B 3aThLIIOYHBIC
JIOJTU KOPbI OOJIBIINX MOTYILIAPHA.
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subcortical visual centers — the lateral geniculate
bodies. Here the nerve impulse traveling along the
axons of the 3rd neuron switches, and here the
peripheral part of the visual analyzer also ends.
The central part of the visual analyzer begins from
the axons of the subcortical visual centers; further,
the optic radiation (the bundle of Gratiolet)
connects them with the cortex of the calcarine
sulcus of the occipital lobe of the brain. Here is the
central part of the visual analyzer, the organ of the
highest synthesis and analysis of light perception.
Destruction of these zones is clinically
accompanied by a defect in visual perception
(various variants of visual agnosia), in establishing
connections, and in the spatial arrangement of
objects and parts, as well as by disturbances in
orientation in space. Figure 20 presents the visual
analyzer: the optic nerve, the chiasma, the optic
tract, the lateral geniculate bodies, the central
neurons of the visual pathway (optic radiation),
and the higher visual centers — the calcarine
sulcus in the occipital lobes of the cerebral cortex.
Fig. 20. The visual analyzer. (lllustration from
open sources)

Pathological conditions in any link of the chain of
the visual analyzer lead to loss of vision, and it is
not possible to improve vision by ordinary
correction. In the case of low vision, special means
(telescopic glasses, magnifiers, etc.) are used to
improve residual visual functions. Disturbances in
the central zone of the retina can be approximately
determined using the Amsler test.

[TaTonmoruyeckue cOCTOSIHMSL B J1IOOOM 3BEHE LEMOYKH 3PUTEIBHOIO aHalIu3aTopa
MPUBOAMT K IOTEPE 3pEHUS, M YAYUIINTh 3pEHHUE IyTeM OOBIYHOM KOPPEKIIMU HE TPEICTABISIETCS
BO3MOXHBIM. B ciydae cinaGoBuaeHUs Ui YIy4UIEHHS OCTATOYHBIX 3PUTEIbHBIX (DYHKIIHIA
MIPUMEHSIOT CHELMAIbHBIE CPENCTBA (TENECKONUYECKHE OUKH, JIYNbl U T. ). OpUEHTUPOBOUHO
ONPEJIEINTh HApYLIEHUS B IEHTPAJIbHOM 30HE CETYATKH MOYKHO C IIOMOUIBIO TecTa AMciepa.




Guidelines No. 12-22 “Organization of Appointment Scheduling with a Doctor, Including via the Unified Portal of State and Municipal Services
and Unified Regional Call Centers” (approved by the Federal State Budgetary Institution “Central Research Institute for Organization and
Informatization of Healthcare” of the Ministry of Health of the Russian Federation on November 30, 2022) /| Meroauueckue peKoMeHAaluu
N 12-22 ""Opranu3anus 3anicH HA IPHEM K Bpady, B TOM YHCJIe Yepe3 eIUHbIH MOPTAaJI rocy1apcTBeHHbIX H MYHHIMIAJBHBIX YCJIYT U eIHHbIE

pernoHajibubie KOJUI-IeHTpbI™ (yTB. ®I'BY "IIHUMOMN3" Munucrepcrsa 3apaBooxpanenusi P® 30 nosiops 2022 r.)

IIpaBuijia HH(POPMHUPOBAHHSA NALUEHTA 110 TeaedoHy

| CTOUT NOMHUTH 0 TOM, YTO KJIIOYeBasi 321242 MeJUIMHCKOI0 U HEMEIHMIMHCKOI0 MmepcoHasa (1. 7.5) COCTOUT B pelieHuH MeIUINHCKOI
npooJieMbl MANUEHTA

Pemenne sToi 3a1a4u CIC€AYCT HaUMHAaTh C MOMCHTA 06paHIeHI/I$I NnanyueHTa 4€pe3 KaHall 3alliucu
9TOoT MPUHOUIT JOJIZKCH CO6JIIOI[21TBC$I Ha BCCX dTamnax pcajin3ali HACTOAIINX MECTOAUICCKUX peKOMeHI[aHHfI.

Rules for Informing a Patient by Phone

| It should be remembered that the key task of medical and non-medical personnel (clause 7.5) is to resolve the patient’s medical problem.
This task should be addressed starting from the moment the patient contacts the facility via the appointment booking channel.

This principle must be observed at all stages of implementing these guidelines.

It should be remembered that the key task of medical and non-medical
personnel (clause 7.5) is to resolve the patient’s medical problem. This
task should be addressed starting from the moment the patient contacts the
facility via the appointment booking channel. This principle must be
observed at all stages of implementing these guidelines.

When communicating with a patient, it is necessary to use conversation
scripts or speech modules. This helps to formulate appropriate responses
to any objections, clearly and convincingly articulate the benefits of a
particular option, and handle complaints easily and without causing
additional distress.

In describing the recommended communication techniques for call centre
operators, these guidelines focus on what should not be said. The
recommended phrasings should be based on the healthcare system
processes specific to each individual region.

The specifics of communicating with a patient lie in the fact that
memorizing and using standard modules on a daily basis is ineffective if
the call centre operator has fundamental communication flaws. Such flaws
include the use of provocative phrases that must not be used in
communication,

CTouT TOMHHTH O TOM, YTO KJIIOYeBass 3a/lada MEAUIMHCKOTO U
HEMEJUIIUHCKOTO MepcoHaa (M. 7.5) COCTOUT B pelIEHUH MEAUITUHCKON
npobiemMbl ManueHTa. PemieHwe 3Toil 3amaun cienyeT HauuHATh C
MOMEHTa OOpaleHHs TMalMeHTa 4Yepe3 KaHaJl 3aliCH. DTOT TPHHIIHII
JOJDKEH CcOONMIoaThCsl Ha BCEX JTalax peaju3alMd  HaCTOSALIMX
METOAMYECKIX PEKOMEHIAIIHIH.

[Tpu oOmEeHHH C MaUeHTOM HEOOXOJUMO MCIIOJIb30BaTh CKPUITHI
pasroBopa WJIM peueBbIe MOJYIH, YTO TO3BOJSIET TPAMOTHO BBICTPOHUTH
OTBETHI Ha JIOObIE BO3PAXKEHUs, YETKO U yOEAUTENbHO CPOPMYIUPOBATH
IIPEUMYIIECTBA TOTO WJIM UHOTO NPEIOKEHHUS], JETKO U 0e300J1€3HEHHO
paboTaTh c )xanobaMu. B onucaHun peKOMEHIyeMbIX IPUEMOB OOILICHUS
oreparopa KOJUI-IIEHTPa HACTOSIIMNE PEKOMEHAANNH OTPAHUIHBAIOTCS
TEM, 4ero TOBOPHUThb He cienayeT. PekomeHIyeMmble pedeBble 000pOTHI
CJIeZIyeT OCHOBBIBAThH Ha MPOIECCAX CHCTEMBI 3/IPaBOOXPAHEHUS KKIOTO
otaensHoro pernoHa. Creruduka oOIIeHUs ¢ MallMEHTOM 3aKII0YaeTcs B
TOM, YTO 3ay4YMBAHHE M Ka)XIOJHEBHOE HCITOJIb30BaHHE CTAaHIAPTHBIX
Moaysei Hea(h(PeKTHBHO B ciydae HaJUM4Ms y OmepaTopa KOJI-IIEHTpa
rIyOOKHWX OmuOOK B 0OmeHnu. TakumMu oOmuOKaMu  SBISETCA




UCTIONIb30BaHue (pa3-TPOBOKATOPOB, KOTOPHIC HEb3s YHOTPEOISATh B
0oO01IIeHNH.

IIpumepHbIii epevyeHb Gpa3-nMPoOBOKATOPOB

Dpa3pl-IPOBOKATOPHI
- JleBymika - XKenmuna - Mosio1o# yenoBek - My»KunHa

Pexomenayemasi 3amMena

- OOparaiiTech K MalMEHTY IO UMEHH, Ha "BbI" WM HEUTpanbHO.
Hanpumep, "Cxkaxure, noxanyiicra..."

- Her - Henp3s ("tak odopmitsats Henb3s'") - He momyunTtcs ("3aBTpa He
nosyuntcs") - He npunumaer ("'3aBTpa JOKTOp HE IPpUHUMAET") -
HeBo3mosxHo - Ho

- A npennararo. - MoxHo ("MOXHO 0OPMHTH MMO-APYromy") -
[Tomyuurcs, Tonpko ecnu. - B Hamem ¢ Bamu ciryyae BO3MOXKHO
TOJbKO. - JlokTOp mpuHuMaet. - B qannoit curyauuu. - Tem He MeHee,
BMECTE C TE€M, C APYTOM CTOPOHBI, HAWJIYYIINK BAPUAHT - ITO.

- Bama npo6iiema

- Otot Bompoc. - Ham Bonpoc. - Hamia ¢ Bamu curyanus.

- YMEHBIINTEIbHO-IaCKaTeIbLHEIC CI0BA: MHUHYTOYKY, CCKYHJIO4YKY,
JOTOBOPYHUK, 3BOHOYCK

- OaHy MUHYTY, oKaiyiicta. JloroBop, 3B0OHOK

- Brl He noHsiin - Bel MEHS HE CIIBIIIUTE

- HaBepHo, 51 He TO4HO BbIpasuics. - £ xody ckaszats. - 5 umero
BBUIY...

- [IpocTute 3a 6ecIOKOHCTBO

- YTOUHHTE, NOKAITYHCTA.

- Sl ne 3na10 - A gymato, uto. - HaBepHoe. - Cxopee Bcero. - Y MeHsI HET TaKou
nH(popMauu

- OnHY MUHYTY, OXAJIYHCTa, 1 YTOUHIO. - Sl yTOUHIO 3TOT BOIIPOC, U
MbI ¢ Bamu 00s13aTenbHO CBSKEMCS.

- Huuero He moxem caenats 1y Bac - He Mmory Bam HU4ero npeaioxurs -
Huuem He Mory Bam nomoub - Huuero He Mory o0emniars - 3T0 OT Hac He
3aBHCUT

- B atoM cydae Bam ciienyer. - Bol Moxkere cnenarts. - S Bam
PEKOMEHYIO... - I MOT'y IPEJIIOKUTb.

- Bb1 goyKHEL.. - Bam npuaercs.

- JlaBaiite Mbl ¢ Bamu crientaem crenyroniee.

- EcrectBenno - Koneuno xe - Camo coboii pazymeercs - Y Tak MoHATHO, 4TO.

- Bl ckazanu Bce BepHO - Bbl IpaBUIIBHO BCE NMOHAIN

- ['maBHbI# Bpay (3aBeAyroNuil OTAeNIEHHEM, MO PYKOBOJIUTENb) ceiivac He
MOKET (He cMoskeT) ¢ Bamu noroBoputh

- Pemienne 3Toro Bompoca HaxoAUTCS B MO KoMIeTeHIIUU - J{aBaiiTe
MOCMOTPHUM, YTO MOXHO CJIeJIaTh

- A MBI-TO 37€ch npuueM? - ITo ke He 1 Bac HenpaBUIbHO
NpoKOHCYNbTHpoBasi(a) - He 3Hato, kTo Bam Takoe ckazan

- M&1 pa3zbepemMces B cioxuBLieics cutyauuu - [lpunomry Bam cBou
W3BUHEHUS - [[puHOCUM M3BUHEHMS

- MBI 3TOTO HE NenaeM (He IpeIoCTaBIsieM)

- MBI genaeM TONBKO. - OTUM BOIIPOCOM 3aHUMAETCS IPYroi
crienuanuct. 5 ceituac BaM ckaxky BpeMs €ro rnpuema.

- JTOro He MOXKET OBITH - BbI UTO-TO IIyTacTe

- JlaBaiiTe yTo4HUM

- TouHbIX CPOKOB CKa3aTb HC MOT'Y

- TouHble cpokH ceifuac Ha3BaTh TPYIHO - TouHbIe CPOKU OyayT
n3BeCTHBI N03%ke. [lo3BoHNTE nokanyiicra.

- D10 Bama BuHa - OT0 He Hallla BUHA, YTO.

- I MOry npeI0KUTb.




- Uto Bac eme He ycTpauBaet?

- 51 mory nomous Bam B croxuBIIeiics cCUTyaluu?

- A 3aueMm BrbI 310 cnemanu?

- S npaBunbsHO Bac nownsui(a)?

- BooOmze-To.
- Bel MeHsI, KOHEYHO, U3BUHHTE, HO...

- Mory oTMeTHTb, YTO
- Xouy oOpatuTh Bamie BHUMaHue Ha TO, YTO.

- 51 Bam yxe roBopui(a)

Approximate list of provocative phrases

- Xouy o0OparuTh Bamie BHMMaHue Ha TO, YTO.

Provocative phrases

PeKOMeH)IyeMaﬂ 3aMeHa

(1 Girl — nmeBymika (4ame o peOEHKe MM MOAPOCTKE) / young woman —
MOJIOIast IEBYIIIKA, MOJIO/1as )KEHIIIMHA.

0 Woman — »xeHIuHa.

[J 'Young man — MOJI0/10i1 YeloBeK.

) Man — my>x4mnHa.

[1 Address the patient by their name, using the formal “you” (Bs1) or in
a neutral way.
[ For example: “Please tell me...” / “Could you tell me, please...”

7 No — mer.

(1 It’s not allowed / You can’t do it this way — Henb3s («TaKk opopMIIATH
HEJIb35»).

(1 It won’t be possible — He moxy4nTcs («3aBTpa HE MOTYIUTCS»).

[ The doctor isn’t seeing patients tomorrow — He IPUHUMAET («3aBTPa JOKTOP
HE TIPUHUMAET).

(1 It’s impossible — HEBO3MOKHO.

] But — Ho.

1 Isuggest... — s mpeaararo. ...

[1 It’s possible to... / We can... (Hanpumep, It’s possible to arrange it
differently — mMoxHO 0pOpPMUTP TO-APYTOMY).

(1 It will only work if... — mosy4urcs, TOTBKO €Clu. ..

(1 In our case, the only option is... — B HalleM ¢ BaMHU clly4ae
BO3MOYKHO TOJBKO. ..

[1  The doctor is seeing patients / The doctor is available for
appointments — MOKTOp MPUHUMAET.

(1 In this situation... — B JaHHOU CHUTYAIHH. ..

[J Nevertheless / However / On the other hand, the best option is... —
TEM HE MEHee, BMeCTe C TeM, C JApPYrod CTOPOHBI, HAWITYULIHH
BapHaHT — JTO...

Your issue / Your problem.

[J This question — sToT Bompoc.

[1 Our question — Har BOIpoc.

(1 Our situation (together) / The situation we’re in — Hamia ¢ BaMu
CUTYAIIHS.

1 Just a moment / Just a SeC — MUHYTOUKY, CEKYHIOUKY.

(1 Little agreement / Small agreement — noroBopuuk (B HEUTpaIbLHOM
KOHTEKCTE; B O(HUIIMATBHOM JTydIlie TPOCTO agreement).

1 Little call / Quick call — 3BoHOYeK (B pa3rOoBOpHOM KOHTEKCTE; B CKPHIITE

[1 One moment, please — onHy MUHYTY, MOXKAITyHCTA.
[1 The contract — morosop.
(1 The call — 3BoHOK.

koJut-1ienTpa aydmie call wim phone call).




- You didn’t understand — BbI He TTOHSLIH.
You aren’t hearing me / You didn’t hear me — BBI MEHSI HE CIIBIIIIUTE.

(1 I’m sorry to bother you — npoctute 3a 6€CIIOKOKCTBO.
(1 Sorry for the inconvenience — wu3BUHHUTE 3a JOCTaBJICHHBIC HEYI00CTBA
(6omnee popmanbHO).

o I guess I didn’t express myself clearly — HaBepHO, S HE TOYHO
BBIPA3HUIICS.

o [ want to say... — s X04y CKa3ars...

e What [ mean is... — s uMer0 B BULY...

1 Please clarify. — yrounwure, moxanyicra.

1 Could you please clarify? — wne Morim Obl Bbl yTOYHHUTD,
noxanyucra?

1 Please provide more details. — noxainyiicta, yTOYHUTE JIETAIH.

I don’t know — s He 3Hal0.

I think that... — s qymaro, 4To...

Probably — nasephoe.

Most likely / In all likelihood — ckopee Bcero.

I don’t have that information — y MeHs HeT Takoii nH(MOpMaUn

7 One moment, please, I’ll clarify this. — onHy MUHYTY, TOXanyicTa,
ST YTOYHIO.

(1 T’ll look into this matter and we’ll definitely get back to you. — s
YTOYHIO 3TOT BOIIPOC, U MBI C BAMU 0053aTEIHHO CBIKEMCSI.

speak with you right now.
(1 The chief physician (the head of the department, my supervisor) won’t be
able to speak with you.

(1 There’s nothing we can do for you — audero He Mmoxem caenats s Bac. |[J In this case, you should... — B 3TOM cityuae BaM CIeayer. . .
1 Ican’t offer you anything — He MOTY BaM HUYETO MPEATIOKHUTD. [1 You can do.../ You may do... — BBl MOXeTe C/IeNaTh...
() ’m afraid I can’t help you — Hu4yem He MOry BaMm MOMOYb. [ I recommend that you... — st BaM peKOMEHAYIO. ..
1 I can’t make any promises — HHUYEro He MOTy 00O€IIaTh. 1 I can suggest... — 51 MOTY IPEITIOKHTb. . .
() It’s out of our control — 3T0 OT Hac He 3aBUCHT.
(1 You must... / You have to... — BBI TOJKHBI. .. [1 Let’s do the following together. — nmaBaiiTe MBI ¢ BaMH clelIaeM
(1 You will have to... — Bam npuuéres. .. cleayrolee.
[ Let’s proceed like this. — naBaiiTe mocTynum Tax.
1 Naturally — ecrectBenHoO. 1 You said everything correctly. — BbI cka3anu Bc€ BepHO.
1 Of course / Certainly — xoneuHo xe. [1 You understood everything correctly. — BbI IpaBHIIbHO BCE MOHSUIH.
1 It goes without saying — camo co0oit pazymeeTcs.
1 The chief physician (the head of the department, my supervisor) is unable to|[] This matter is within my scope of responsibility. — perirenue sToro

BOTIPOCA HAXOJUTCSI B MOCH KOMITETEHIIHH.
[1 Let’s see what we can do. — naBaiiTe MOCMOTPUM, YTO MOKHO
ClIeNaTh.

[ What does this have to do with us? / How are we involved here? — a mb1-To
3/1eCh TIpH 4€M?

(] That wasn’t me who gave you incorrect advice — 3To e He sl Bac
HEMPaBUIILHO MPOKOHCYIBTUPOBAII(Q).

[J Tdon’t know who told you that — He 3Har0, KTO BaM TaKkoe CKa3al.

1 We’ll look into the situation. — MbI pa3depémcst B CIOKUBIIEHCS
CUTYallUH.

1 Please accept my apologies. — mpuHOIIY BaM CBOM W3BHHEHHSI.

1 We apologize. — npuHOCHM U3BUHCHUSI.

[0 We don’t do that — MBI 3TOro He aeaeM.

[1 We only do... — MbI 1e1aeM TONBKO. ..

[J We don’t provide this service — MbI 3T0O HE IPEIOCTABIISEM.




(1 Another specialist handles this issue. I’1l tell you their appointment
time NOW. — 3TUM BOIPOCOM 3aHMMACTCS IPYro# CreruanucT. 51
cefyac BaM CKaxXy BpeMs ero npuéma.

(1 That can’t be true / That’s not possible — 3Toro He MOXeT OBITb.

YTO-TO ITyTAETE.

(7 You must be mixing something up / You’re getting things mixed up — BbI

[1 Let’s clarify. — naBaiite yrounum.
[ Let’s get this clear. — ngaBaiiTe mposiCHUM.

[ Tcan’t give you an exact timeline.
[J I’m unable to provide precise deadlines.

[J It’s hard to give exact timelines right now. — TO4YHBIE CPOKH ceifuac
Ha3BaTh TPYIHO.
[1 The exact timeline will be available later. Please give us a call. —
TOUYHBIE CPOKH OynyT U3BECTHBI I03:ke. [I03BOHUTE, OXKaTyHCTA.

(1 It’s your fault — 370 Bama BUHA.
O It’s not our fault that... — 3To He HaIa BHHA, YTO...

I can suggest... — 51 MOTY IPEJUIOKHUT. ..

(1 What else is unsatisfactory for you?
(] What else isn’t meeting your expectations?

Can | help you with the current situation? — s mory momous Bam B
CJIOKUBILEHCS cUTyauuu?

Why did you do that? — a 3auem BbI 3TO crenanu?

Did I understand you correctly? — st nmpaBuiisHO Bac moHsui(a)?

(1 Actually — BooOrie-To. [1 I"d like to note that... — MOr'y OTMETHUTB, YTO...
(1 As a matter of fact — BooGiiie-T0, COOCTBEHHO TOBOPSI. [ I’d point out that... — X049y OTMETHUTb, UYTO...

[1 It’s worth noting that... — cTOUT OTMETHTB, YTO...
[J I’m sorry, but... — BBI MCHsI, KOHEYHO, U3BHHHUTE, HO... [1 I"d like to draw your attention to the fact that... — xouy oOparuth
1 Please excuse me, but... — mpoiry MeHsl U3BUHUTB, HO. .. Ballle BHUMaHUE Ha TO, YTO...

[] Please note that... — oOGparute BHUMaHuUeE, 4TO...

1 It’s important to note that... — Ba’>kHO OTMETHTb, UTO...
[J T’ve already told you — s Bam yxxe roBopmui(a). [J I’d like to draw your attention to the fact that... — xouy obpaTuth
1 I mentioned that earlier — s yxe 06 3ToM roBopmi(a) / ynomuHas(a) paHee.|Baiie BHUIMaHUe Ha TO, 4TO. ..

[] Please note that... — oOGparute BHUMaHUE, YTO...

1 It’s important to note that... — Ba’>kKHO OTMETHTb, UTO...

Thus, the following phrases and intonations are unacceptable:

those demonstrating indifference or lack of concern;

those that can be interpreted as an attempt to avoid
responsibility or that directly indicate irresponsibility;

those reflecting a lack of initiative or unwillingness to help;

any evaluative judgments, as well as direct or veiled insults;

phrases that do not convey any specific meaning.

Takum oOpa3om, HEAOMYCTUMBI B YOTpeOIeHuU (pa3bl U MHTOHALUU:
JIEMOHCTPHPYIOITHE 0€3y4acTHOCTh U Oe3pasiinyne;

TpaKTyeMBIC KaK IIOIIbITKa y1>'ITI/I OT OTBETCTBCHHOCTHU UJIN Hp?[MO FOBOprHI/Ie (0]
0€30TBETCTBECHHOCTH;

oTpaskarolye 6e3bIHUIMATUBHOCTD UM HEXEJTaHWe TTOMOYb;
Jr00bIe OILICHOYHBIE CYXK/IEHUS MPSMbIE MITH 3aBYaIHPOBAHHBIE OCKOPOJICHUS;
* (pa3bl, He HeCyIIHEe KOHKPETHOTO CMBICIIA.




TECT IJA CAMOKOHTPOJIA

Question 1.

Which material was used in ancient times to make lenses?
A) Plastic

B) Beryl, quartz, and rock crystal

C) Aluminum

D) Rubber

< Correct answer: B) Beryl, quartz, and rock crystal

Q Explanation (based on the text): The lecture mentions that ancient lenses were made from beryl, quartz, and rock crystal; examples include a
crystal lens found in the palace ruins on Crete (1600 BCE) and lenses from Troy (around 2500 BCE).

IlepeBon Bompoca u oTBera:

Kakoii MaTepuan ucnonb30Bajid B APEBHOCTH JIJIs1 U3TOTOBJICHUS JIMH3?
A) ITnactuk

b) bepuiin, kBap1l v TOpHBIN XpycTab

B) AmomuHuit

I') Pe3una

</ MpaBuabHblii oTBeT: B) Bepuyut, KBapi U TOpHEIA XpyCTab.

Question 2.

Who is credited with the idea that placing a glass hemisphere filled with water over the eye could improve vision, marking an early step toward contact
lenses?

A) Benjamin Franklin

B) Roger Bacon

C) Leonardo da Vinci

D) Alhazen (Ibn al-Haytham)

<« Correct answer: C) Leonardo da Vinci



Q Explanation: In 1508, Leonardo da Vinci proposed that a glass hemisphere filled with water placed over the eye might improve vision — this is
described in the lecture as one of the first steps toward creating contact lenses.

IlepeBoa Bonpoca u oTBeTA:

Komy npuHaayie:)xuT uaest o ToM, 4TO CTEKJISTHHAS rmoxycdepa, 3armoTHeHHas: BOIOH, MOMENEHHAs Ha TJ1a3, MOXKET YIIYYIIUTh 3PEHUE — 3TO CTajIo
OJIHMM M3 TIEPBBIX IIArOB K CO3/IaHUI0 KOHTAKTHBIX JIMH3?

A) benmxamua OpaHKIUH

b) Pomxep bakon

B) Jleonapo na Bunun

I') Anbxazen (M0H anb-Xaiicam)

</ MpaBuabubiii oteer: B) Jleonapno na Bunum.

Question 3.

What modern technology is used for a detailed study of eye structures, as mentioned in the lecture?
A) X-ray imaging

B) Optical coherence tomography (OCT)

C) Ultrasound scanning only

D) Standard photography

< Correct answer: B) Optical coherence tomography (OCT)
Q Explanation: The text explicitly lists optical coherence tomography (OCT) as a modern technology used to study eye structures in detail.

IIepeBox Bonpoca u oTBeTa:

Kakast coBpeMeHHast TEXHOJIOTUSI UCIOIb3YeTCs ISl IETAIbHOI0 U3YUEHUsl CTPYKTYp IJ1a3a, COTrJacHO JEKIUH?
A) PenTreHoBckas BU3yaJin3anus

b) OnTtnueckas korepentHas Tomorpagus (OKT)

B) Tosbko ynbpTpa3ByKOBOE CKAHUPOBAHHUE

I') O6b1ynas Gororpadus

</ MpaBuiabnblii orBer: b) Onruyeckas korepenTHas Tomorpadus (OKT).



Question 4.

According to the lecture, what is the main focus of modern optometry?

A) Performing eye surgeries and prescribing medications.

B) Examining eyes, diagnosing vision disorders, and selecting correction tools (glasses, contact lenses).
C) Only manufacturing eyeglass frames and lenses.

D) Conducting research in molecular biology of the eye.

< Correct answer: B) Examining eyes, diagnosing vision disorders, and selecting correction tools (glasses, contact lenses).

Q Explanation: The lecture states that modern optometry deals with eye examination, diagnosis of vision disorders, selection of correction means
(glasses, contact lenses), and monitoring/treatment of some eye diseases.

IlepeBoa Bompoca u oTBeTA:

CorulacHO JeKIMy, B 4EM 3aKJII0YAETCS OCHOBHOE HAIIPABJIEHUE COBPEMEHHOM ONTOMETpHH?

A) [IpoBenenue onepanuii Ha riaa3ax U Ha3HaYEHUE JIEKAPCTB.

b) O6cnenoBanue ria3, AMarHoCTUKa HApYyLIEHUH 3peHUs U IOJI00p CPEACTB KOPPEKIUH (OUKOB, KOHTAKTHBIX JIUH3).
B) Tosibko U3roTOBIEHNE ONPAB U JIMH3 J1JIS1 OUYKOB.

I') IlpoBenenne uccnepoBaHmii B 001aCTH MOJICKYJISIPHOM OMOJIOTHH TJ1a3a.

<« Mpasuiabubiii orBer: b) O6cnenoBanue I1a3, IMarHocTHKa HapyIIeHUH 3pEHUs U 000D CPEACTB KOPPEKIUH (0YKOB, KOHTAKTHBIX JIMH3).

Question 5.

How does optometry differ from ophthalmology, as described in the text?

A) Optometry focuses on optical correction, while ophthalmology includes surgical and medicinal treatment of eye diseases.
B) There is no difference; the terms are fully interchangeable.

C) Ophthalmology only deals with vision testing, while optometry performs surgeries.

D) Optometry is purely an engineering discipline with no medical component.

<« Correct answer: A) Optometry focuses on optical correction, while ophthalmology includes surgical and medicinal treatment of eye diseases.

Q Explanation: The text cites a definition from the Scientific and Technical Encyclopedic Dictionary stating that optometry is about examining eyes
and prescribing vision-correcting tools (e.g., glasses, contact lenses) and differs from ophthalmology, which handles surgical and medicinal eye
treatment.



IlepeBox Bompoca u oTBeTAa:

YeM onToMeTpus OTIAMYAECTCA OT O(PTAIBMOJIOTUH, COTTIACHO TEKCTY?

A) OnrroMeTpus COCpeIoTOUEHa Ha ONITHYECKON KOPPEKINH, a O(TAIbMOJIOTHS BKIIOYAET XUPYPrUUECKOE U MEIMKAMEHTO3HOE JIeueHHe 3a00JIeBaHHM
rJias.

b) Paznuuumii HeT, TEpMUHBI TOJIHOCTHIO B3aMO3aMEHSEMBI.

B) O¢dranbsmonorus 3aHuMaeTcst TOJIBKO IPOBEPKOI 3peHUs, a ONTOMETPUS BBIIOJIHSAET ONEepaltu.

I') OnToMeTpust — 3TO YUCTO MHKEHEPHAS AUCLUIUIMHA 0€3 MEAUIIMHCKOIO KOMIIOHEHTA.

< MpaBuwibHbiii oTBeT: A) ONTOMETPHS COCPENOTOYEHA HA ONITHIECKONH KOPPEKIMH, a O(PTaIbMOJIOTHS BKIIOYAET XUPYPTHIECKOE U
MEIUKAaMEHTO3HOE JIeUeHUE 3a00JIeBaHUM IJ1a3.

Question 6.

Per the definition by the WHO and the World Council of Optometry, what role do optometrists play in healthcare?
A) They are exclusively lens designers with no patient contact.

B) They are primary eye care professionals providing comprehensive vision and eye health services.

C) They only work in optical stores to help customers choose frames.

D) They are researchers who do not treat patients.

<« Correct answer: B) They are primary eye care professionals providing comprehensive vision and eye health services.

Q Explanation: The lecture cites the WHO and World Council of Optometry definition: optometrists are autonomous, educated, and regulated
primary eye and visual system healthcare professionals who provide comprehensive care, including refraction, diagnosis, treatment, and rehabilitation.

IIepeBox Bonpoca u oTBeTa:

Cornacno onpenenenuto BO3 u BcemupHoro coBeta onromMeTpuu, Kakylo poJib UTPAIOT OMITOMETPUCTHI B CUCTEME 37PaBOOXPAHCHH 517

A) OHH UCKITIOUUTENBHO MPOSKTUPYIOT JIMH3BI U HE pabOTarOT C MalueHTaMHu.

b) OHu gBnstoTCA CrienUanucTaMy MEPBUYHON MEAMKO-CAaHUTAPHOW MTOMOILHU 110 BOIPOCAM TIJ1a3 U 3pPUTENbHON CUCTEMBI, OKa3bIBAIOIIUMHU
KOMILUTIEKCHYIO TIOMOIITh B 00JIACTH 3pEHUSI U 3JI0POBBS TJIa3.

B) Onu paboTaroT TOIBKO B ONTUYECKUX CaJIOHAX U MMOMOTAIOT KJIMEHTaM BEIOUPATh OMPABHI.

I') Onn — uccnenoBaTeny, He 3aHUMAIOIIHUECS JICYCHUEM TTAIMEHTOB.

</ MpaBuibublii oTBeT: b) OHU ABIAIOTCA CTIENUATMCTAME IEPBUYHOM MENKO-CAHUTAPHOM TIOMOIIIY 110 BOIIPOCAM IJIa3 U 3PUTEIHLHON CHCTEMEI,
OKa3bIBAIOLIMMH KOMILIEKCHYIO TIOMOIIb B 00JIaCTH 3pEHUS U 3A0POBBS TJIa3.



Question 7. What does the auxiliary (adnexal) apparatus of the eyeball include?

A) Only the eyelids and the lacrimal gland.

B) The orbit, eyelids, lacrimal apparatus, extraocular muscles, Tenon's capsule, and conjunctiva.
C) The cornea, sclera, and retina.

D) The optic nerve, chiasm, and optic tract.

</ Correct answer: B) The orbit, eyelids, lacrimal apparatus, extraocular muscles, Tenon's capsule, and conjunctiva.

IlepeBoa: Uto BKiIOYaeT BCIIOMOTaTENbHBIN (PUIATOYHBIN) annapar riia3Horo s0iaoka?

A) TonbKo BEKH U CIE3HYIO XKeJe3y.

b) 'masnuny, Beku, Cl€3HbII anmnapar, ria3oBUraTeIbHble MBIIIIbI, TCHOHOBY KalCyJly U KOHbIOHKTHUBY.
B) PoroBuiy, ckiepy u ceTyaTky.

I') 3putenbHbll HEPB, XUA3MYy U 3PUTEIIbHBIA TPAKT.

</ MpaBuibHblii oTBeT: B) ['MasnuIy, Beku, CIE3HbIH anmnapar, I1a30ABUraTeIbHbIE MBI, TEHOHOBY KaIlCyly H KOHBIOHKTHUBY.

Question 8. Which statement about the orbit (orbita) is correct according to the text?
A) Its volume is about 100 ml.

B) Its entrance is about 35 mm high and 45 mm wide.

C) It is formed by five bones.

D) It has only two walls.

</ Correct answer: B) Its entrance is about 35 mm high and 45 mm wide.

ITepeBona: Kakoe yTBepxkaeHUE O II1a3HUIIE BEPHO COTVIACHO TEKCTY?

A) E€ 00béMm okomo 100 mur.

b) Bxon B ri1a3HUIly COCTaBIISIET B CpeHEM 35 MM B BBICOTY U 45 MM B HIMPUHY.
B) Ona o6pa3oBaHa MsThI0 KOCTSIMHU.

I') ¥V He€ TonbKO 1BE CTEHKH.

</ MpaBuiabHbIi 0TBeT: B) BX0O/ B r1a3HUILy COCTABISAET B CPEAHEM 35 MM B BBICOTY U 45 MM B IIMPHHY.

Question 9. How many bones form the orbit, and which walls are distinguished?
A) Seven bones; four walls.

B) Five bones; three walls.

C) Six bones; two walls.

D) Four bones; five walls.



<« Correct answer: A) Seven bones; four walls.

IlepeBoa: CkoOIbKO KOCTEH 00pa3yIoT IIA3HUILY U CKOJIBKO CTEHOK B HEH pa3invaroT?
A) CeMb KOCTEi; YEThIPE CTECHKH.

b) [1atb KOCTEl; TPU CTEHKH.

B) lllects KOCTEH; 1BE CTEHKHU.

I') YeTsipe KOCTH; MSTh CTEHOK.

</ MpaBuibHbIi 0TBeT: A) CeMb KOCTEI; YETHIPE CTEHKHU.

Question 10. Which two bones form the upper wall of the orbit?

A) The maxilla and the lacrimal bone.

B) The orbital plate of the frontal bone and the lesser wing of the sphenoid bone.
C) The zygomatic bone and the greater wing of the sphenoid bone.

D) The palatine bone and the ethmoid bone.

<« Correct answer: B) The orbital plate of the frontal bone and the lesser wing of the sphenoid bone.

IlepeBoa: Kakue aBe kocTu 00pa3yroT BEpXHIOIO CTEHKY TMa3sHUlbl? A) BepxueuentoctHas u ciné3nas koctu. b) OpOuranbHas miacTuHKa JOOHOH
KOCTH U MaJIO€ KPBUIO KIMHOBUIHOHM KocTH. B) CkyioBas KOCTh U 0OJIBIIIOE KPBUTO KIUHOBUIHOHM KocTH. I') HeOHas u peméruaras KoCTy.

</ TpaBuibHblii oTBeT: B) OpOuTanbHas mIacTUHKA JOOHOM KOCTH U Majioe KPbUIO KIMHOBHIHOM KOCTH.

Question 11. Which structure is described as thin and fragile, "like an eggshell,” and is the most frequent site of fracture after blunt orbital
trauma?

A) The lateral wall.

B) The orbital plate of the ethmoid bone (the medial wall).

C) The lower wall.

D) The superior orbital fissure.

< Correct answer: B) The orbital plate of the ethmoid bone (the medial wall).

IlepeBoa: Kakas cTpykTypa onucaHa Kak TOHKasi M XpyHKasi, «10J00HO SIMYHOM CKOpIyIe», U sIBIsSeTCS Hanbojiee 4acTbIM MECTOM IepeoMa
nocie Tynoi TpaBMbl riazHuLbl? A) HapyxkHas ctenka. b) OpOuTanbHast miiacTUHKA peméryaToil KOCTH (BHYTpEeHHsIS cTeHka). B) Huxuss
cteHka. ') BepxHsis rina3zHu4YHasK MIETb.



</ MpaBuibHblii 0oTBeT: B) OpOuTanbHas IIaCTUHKA PEMETYATON KOCTH (BHYTPEHHSS CTEHKA).

Question 12. What passes through the optic foramen at the apex of the orbit?

A) All extraocular nerves and the superior ophthalmic vein.

B) The optic nerve, the ophthalmic artery, and sympathetic fibers from the carotid plexus.
C) The infraorbital and zygomatic nerves.

D) The anterior and posterior ethmoidal vessels.

</ Correct answer: B) The optic nerve, the ophthalmic artery, and sympathetic fibers from the carotid plexus.

IlepeBoa: UTo mpoxoauT yepes 3puTeIbHOE OTBEPCTHE Y BepIIUHBI OpOuTHI? A) Bee rimazoaBurarensHble HEPBBI U BEpXHss Tl1a3Has BeHa. b)
3puTenbHbIN HEPB, IN1a3Has apTepUs U CUMIIATUYECKHUE BOJIOKHA OT KapoTuaHoro ciietenus. B) [loarnaznuynslii U cKysnoBoil Hepsbl. I')
[lepennue u 3anHUE pemIETyaThie COCYABI.

</ IlpaBHIbHbBIA 0TBET: B) 3pUTENbHbIN HEPB, IIa3Has apTEPUS U CUMIIATUYECKUE BOJIOKHA OT KAPOTHIHOIO CILIETEHUS.

Question 13. What passes through the superior orbital fissure?

A) The optic nerve only.

B) All extraocular nerves, the first branch of the trigeminal nerve, and the superior ophthalmic vein.
C) The infraorbital and zygomatic nerves and the inferior ophthalmic vein.

D) The nasolacrimal duct.

<« Correct answer: B) All extraocular nerves, the first branch of the trigeminal nerve, and the superior ophthalmic vein.

ITepeBoa: UTo mpoxoauT yepe3 BEepXHIOK I1a3HUUHYIO 1enab? A) Tonbko 3putensHbiit HepB. b) Bee rmazoasurarensHble HepBsl, | BETBb
TPOMHUYHOrO HEpBa U BEpXHsisA IN1a3Has BeHa. B) Iloarina3zHuuHbIi U CKYJI0BOM HEPBBI U HUXKH 451 T71a3Hast BeHa. [) Hococné3nblit mpoTok.

7 MpaBuibHblii oTBer: B) Bee rmazonsurarensbubie HEPBbI, | BETBL TPOWHMYHOTO HEPBA M BEPXHASA IJ1a3Has BEHA.

Question 14. Which extraocular muscle turns the eye outward and is innervated by the sixth cranial nerve (abducens nerve)?
A) The superior rectus muscle.

B) The lateral rectus muscle.

C) The superior oblique muscle.

D) The inferior oblique muscle.

< Correct answer: B) The lateral rectus muscle.



IlepeBoa: Kakas rma3onBurarenbHasi MbIIIa 00€CTIEYHMBACT MTOBOPOT IU1a3a KHAPYKU ¥ HHHEPBUPYETCS MIECTHIM YEPEITHBIM HEPBOM (OTBOASIINM
HepBoM)? A) Bepxnsis npsamast mpeimiia. b) Hapyxuas npsimas meima. B) Bepxusis kocas mpimma. ') HuwkHsis kocast Mbiiia.
</ lpaBuiabHblii oTBer: B) HapyxHas npsmas Mblna.

Question 15. Which statement about Tenon's capsule (fascia bulbi) is correct?

A) It is a shell of elastic connective tissue covering the eyeball from the optic nerve to the limbus.
B) It is a pigmented layer of the retina.

C) It is a gland that produces aqueous humor.

D) It is the most common site of orbital fracture.

</ Correct answer: A) It is a shell of elastic connective tissue covering the eyeball from the optic nerve to the limbus.

IlepeBoa: Kakoe yTBepxaeHHE O TCHOHOBOMU Karcysie BepHO? A) DTo 000104Ka U3 AIACTUYHONW COSAMHUTEIHLHON TKaHH, TOKPBIBAOIAS TJ1a3 HOE
s0JI0KO OT 3pUTEIBHOr0 HEepBa A0 JuMOa. b) OTo murMeHTHBIN ciaoi cetyatku. B) DTo *kenesa, BipabaTbIBarolias BOASHUCTYIO Biaary. I') OT1o
Hau00Jee YaCTOE MECTO MEPEIOoMa IIa3HUIIBI.

< IlpaBuabHbBI 0TBeT: A) DTO 000JI0YKa U3 SIACTHYHOM COEIUHUTEIBHOM TKAHHU, HOKPHIBAIOIIAS IIa3HOE A0J0KO OT 3PUTEIBHOIO HEPBA JI0
umoOa.

Question 16. Which glands provide the main (basal) tear secretion, according to the text?
A) The meibomian glands.

B) The accessory lacrimal glands of Krause and Wolfring.

C) The lacrimal gland only.

D) The goblet cells of the cornea.

</ Correct answer: B) The accessory lacrimal glands of Krause and Wolfring.

IlepeBoa: Kakue xene3bl o0eciednBarOT OCHOBHYIO (0a3albHYI0) CEKPEIIHIO ClIe3bl COTIIacHO TeKeTy? A) MeltbomueBsl xene3bl. b) Jlo6aBouHbIe
cnésnbie xene3bl Kpaysze u Bonbdpunra. B) Tonsko cné3nas sxenesa. I') bokanoBumabie KJIETKH POTOBHIIHI.

</ MpaBuiabHblii oTBeT: B) Jlo6aBounble cné3nble xenessl Kpayse u Bonsdpumnra.

Question 17. Which layer of the tear film is secreted mainly by the meibomian glands?
A) The mucous layer.

B) The aqueous layer.

C) The lipid layer.

D) The electrolyte layer.



</ Correct answer: C) The lipid layer.

IlepeBoa: Kakoii croii ciié3Hol IIEHKHU CEKPETHPYETCS B OCHOBHOM MeiiboMueBbiMu kene3amu? A) Crnusuctsiid cnoit. b) Boansrii cnoii. B)
Jlummuanenii cinoi. ) DIeKTpoJUTHBIN CIOM.

</ MpaBuibHblii oTBeT: B) JIMnuaubiii cioi.

Question 18. How many layers does the cornea have, and what are they?

A) Three layers: epithelium, stroma, endothelium.

B) Five layers: epithelium, Bowman's membrane, stroma, Descemet's membrane, endothelium.
C) Four layers: epithelium, stroma, Bruch's membrane, endothelium.

D) Ten layers, like the retina.

</ Correct answer: B) Five layers: epithelium, Bowman's membrane, stroma, Descemet's membrane, endothelium.

IlepeBoa: Ckonbko cio€B nMeeT porosuia u kakue ouu? A) Tpu cios: sanutenuii, crpoma, sunorenuil. b) [1a1s cioés: anutenuii, 6oymeHona
MeMOpaHa, CTpoMa, JieclieMeToBa MeMOpaHa, suotenuil. B) Uetsipe cios: snurenuit, crpoma, MmeMOpana bpyxa, sugorenuii. I') [lecsats cno €,
KaK y CCTUaTKH.

< MpaBuiabHbIii oTBeT: B) IIaTh C0EB: snuTenuii, 60yMeHoBa MeMOpaHa, CTpoMa, AECLEMETOBA MeMOpPaHa, SHIOTEHIA.

Question 19. Which three functions does the ciliary body perform?

A) Light perception, color vision, and dark adaptation.

B) Production of aqueous humor, regulation of its outflow, and change of the lens diameter.
C) Tear production, tear drainage, and eyelid movement.

D) Protection, refraction, and accommodation.

<« Correct answer: B) Production of aqueous humor, regulation of its outflow, and change of the lens diameter.

IlepeBoa: Kakue Tpu OCHOBHBIE (DYHKIIMM BBIIIOJIHSAET pecCHUUHOE (LminapHoe) Teno? A) CBeToBoCIpuUATHE, IIBETOOLIYIIIEHHE U TEMHOBAs
apantanus. b) OGpa3zoBanue BOASIHUCTON Biaru, peryisuus e€ oTToka U M3MEHEeHHEe TuaMeTpa xpycranuka. B) BeipaboTka ciessl,
CJIE300TBEICHNE U JBUKEHHE BeK. ') 3amuTa, npeoMiIeHne U aKKOMOAALIMSL.

</ TpaBuibHblii oTBeT: B) OGpasoBanue BOASHUCTON BJIaru, PETYIANUS €€ OTTOKA U U3MEHEHUE IUaMeTPa XPyCTAIUKA.

Question 20. Where is the incomplete crossing (chiasm) of the optic nerves located, and which fibers cross?

A) In the orbit; all fibers cross completely.

B) At the sella turcica; fibers from the inner halves of the retina cross, while those from the temporal halves pass along th e outer sides.
C) In the occipital cortex; only rod fibers cross.



D) In the ciliary body; only cone fibers cross.

</ Correct answer: B) At the sella turcica; fibers from the inner halves of the retina cross, while those from the temporal halves pass along the
outer sides.

IlepeBoa: I'ne mpoucxoAUT HEMOJIHBIN NEPEKPECT 3pUTEIBHBIX HEPBOB (XHa3Ma) U KaKue BOJIOKHA nepekpemuBaoTcs? A) B rnasnuie; Bce
BOJIOKHA MEPEKPEIIMBAIOTCS MOTHOCTRI0. B) B obnactu Typerkoro ceasna; BOJIOKHA OT BHYTPEHHUX MOJIOBUH CETYATKH MEPEKPEIIUBAIOTCS, a OT
BHCOYHBIX TOJIOBHH PAcMoOJaraloTcs 1Mo HapyKHbIM cTopoHaM. B) B 3arsiiouHol kope; nepekpenuBaoTcsl TOJIbKO BooKHa nanoyek. [') B
PECHUYHOM TeJie; NEPEKPEIMBAIOTCS TOJIBKO BOJOKHA KOJIOOYEK.

< MpaBuibHbIi 0TBeT: B) B 061acTu Typenkoro ceia; BOJIOKHA OT BHYTPEHHHX MOJIOBUH CETYATKU MEPEKPELIUBAIOTCS, & OT BUCOYHBIX
IIOJIOBUH PACIIOaratoTCs 110 HapyKHbIM CTOPOHAM.



