Optimal Computer Workstation
Conditions: A Comprehensive Analysis
of Ergonomics, Lighting, and Equipment
Placement

The design and setup of computer workstations significantly impact user health and
productivity. Research consistently shows that poorly designed workstations
contribute to musculoskeletal disorders, visual discomfort, and reduced work
efficiency. This comprehensive analysis examines optimal conditions for computer
workstations, focusing on ergonomic posture, lighting requirements, and equipment
placement to prevent health issues including back pain, carpal tunnel syndrome, and
vision problems.

Ergonomic Sitting Posture Principles

Maintaining proper posture while working at a computer is fundamental to preventing
musculoskeletal disorders and ensuring long-term comfort. The spine should
maintain its natural position with ears, shoulders, and hips aligned in a straight line,
creating a natural hollow in the lower back1. This neutral posture minimizes strain on
spinal structures and surrounding musculature. When seated, the body's center of
gravity is redistributed compared to standing, requiring careful attention to posture
maintenance. Any deviation from optimal alignment can trigger compensatory
movements that lead to static muscle contractions, which are primarily responsible
for physiological changes associated with postural stress4.

Static postures are particularly problematic in biological systems that naturally favor
dynamic equilibrium. Research indicates that postural changes provide a massaging
action for the intervertebral discs, promoting nutrient exchange and preventing
degenerative changes4. Studies of sitting behaviors, such as Branton and Grayson's
observations of train passengers, revealed that humans naturally make cyclic
postural adjustments to prevent strain4. This concept of "dynamic sitting," which
involves changing posture approximately every five minutes, is crucial for
maintaining comfort and promoting good circulation4. Therefore, workstation design
should facilitate rather than restrict natural movement patterns.

The biomechanical interactions between different body segments significantly
influence overall posture. For instance, stretched legs cause pelvis rotation due to
hamstring muscle pull, which further decreases lumbar lordosis while sitting4. This
interconnectedness highlights why isolated adjustments to workstation components
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often fail to resolve postural issues. Instead, a systems approach that considers all
relevant factors simultaneously is necessary for effective ergonomic interventions.

Chair Selection and Adjustment

The chair represents perhaps the most critical component of an ergonomic
workstation, serving as the primary support structure for maintaining proper posture.
An adjustable ergonomic desk chair should be configured so the user's feet can
reach the floor comfortably, with hips positioned slightly higher than knees to
maintain proper lumbar curvaturel1. The backrest should be positioned upright with
its lumbar support aligned with the hollow portion of the user's lower back, providing
crucial support to the spine's natural curves].

Proper adjustment of armrests is equally important, as they should allow the arms to
rest comfortably with upper and lower arms forming a 90-degree angle1. This
position reduces shoulder tension and helps maintain neutral wrist postures during
keyboard use. The relationship between armrest height and desk surface is
crucial—ideally, they should be at precisely the same level to create a seamless
transition that maintains the 90-degree arm position1.

Regarding the sitting surface itself, research indicates that pressure distribution
between the body and seat significantly affects comfort and circulation. The ischial
tuberosities (bony protrusions at the base of the pelvis) absorb most of the sitting
pressure, making proper seat design essential4. Seats should be firmly
upholstered—neither too soft nor too hard—to properly distribute pressure.
Additionally, seat edges must be well-rounded to prevent restriction of blood flow
behind the knees, and adequate clearance must exist between the seat and table for
leg movement4.

Workstation Layout and Equipment Positioning

The spatial arrangement of workstation components creates a foundational structure
that either supports or undermines ergonomic posture. A properly designed
workstation integrates all elements into a cohesive system that accommodates the
user's anthropometric measurements and task requirements.

Desk Configuration

Desk height represents a critical parameter that directly influences shoulder and arm
positioning. The optimal desk height should match the armrest height of the properly
adjusted chair, creating a seamless transition that maintains the arms in a 90-degree
position1. This alignment prevents users from leaning forward and placing undue
stress on the shoulders, neck, and back. When desk height cannot be adjusted
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independently, both desk and chair height must be reconfigured in tandem to
maintain proper relationships1.

The desk surface should provide adequate space for all necessary equipment while
maintaining proper positioning relationships. A minimum clearance of approximately
10 centimeters (equivalent to a coaster's size) should exist between the keyboard
and desk edge to allow proper wrist support during typing activities1. This
arrangement prevents hyperextension of the wrists and reduces the risk of
developing repetitive strain injuries.

Monitor Positioning

Monitor placement significantly impacts both postural and visual comfort. The screen
should be positioned directly in front of the user to prevent twisting of the head and
neck, which can lead to chronic strain when maintained over extended periods3.
Research indicates that the top line of the screen should be positioned at or slightly
(0-30 degrees) below eye level to promote a natural downward gaze angle3.
According to ergonomics expert Dr. Alan Hedge, when seated comfortably, the user's
eyes should align with a point approximately 2-3 inches below the top of the monitor
casing3.

The distance between user and monitor also requires careful consideration. When
the user sits back in their chair at an angle of approximately 100-110 degrees (slight
recline) and extends their arm horizontally, their middle finger should nearly touch
the center of the screen3. This positioning serves as a starting point from which
minor adjustments can be made based on individual comfort and visual needs.

Glare management represents another crucial aspect of monitor positioning.
Reflected glare from the monitor can cause significant eyestrain and may induce
awkward postures as users attempt to view the screen3. Monitors should be placed
at right angles to or away from windows and task lights to minimize direct and
reflected glare3. When environmental factors cannot be modified, the monitor
position should be adjusted to reduce visual interference.

Keyboard and Mouse Ergonomics

Proper positioning of input devices plays a critical role in preventing upper extremity
disorders. The keyboard should be placed directly in front of the user with
approximately 10 centimeters of space between the keyboard and the edge of the
desk1. This arrangement allows the wrists to maintain a neutral position during
typing, reducing strain on tendons and nerves that pass through the carpal tunnel.

A meta-analysis of research examining the relationship between wrist posture and
carpal tunnel syndrome found compelling evidence that prolonged exposure to
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non-neutral wrist postures is associated with a twofold increased risk of developing
this condition compared to low hours of exposure5. This finding underscores the
importance of maintaining neutral wrist alignment during computer use. Wrist rests
represent one potential intervention, with 43% of workstation assessments resulting
in recommendations for their implementation6.

The mouse should be positioned immediately adjacent to the keyboard to prevent
reaching and shoulder abduction1. Even minor deviations in mouse position can lead
to significant postural compensations over time, potentially contributing to shoulder
and neck discomfort. When possible, keyboard shortcuts should be utilized to reduce
the frequency of mouse use, further minimizing risk.

Optimal Lighting Conditions for Computer Work

Proper lighting represents a critical yet often overlooked aspect of ergonomic
workstation design. Insufficient or excessive illumination can contribute to visual
discomfort, reduced productivity, and potentially long-term vision problems.

According to established standards (EN 12464 Light and lighting - Lighting of
workplaces - Indoor work places), the recommended light level for standard office
work ranges from 500 to 1000 lux, depending on the specific activity being
performed2. For precision and detailed work requiring high visual acuity, illuminance
levels may need to approach 1500-2000 lux2. These requirements contrast with
ambient lighting recommendations, which specify minimum illuminance levels of 50
lux for walls and 30 lux for ceilings to create appropriate background lighting
conditions2.

Task requirements significantly influence optimal illuminance levels. For instance,
more routine office work such as general administrative tasks may be adequately
supported with illuminance levels around 250 lux, while normal office work including
computer use typically requires 500 lux2. More demanding visual tasks, such as
detailed drawing work or mechanical workshops, may require 1000 lux or more2.
This graduated approach to illuminance levels demonstrates that lighting
requirements must be tailored to task demands rather than universally applied.

The quality of light also significantly impacts visual comfort and performance. Glare
from direct light sources or reflected from monitor screens can cause visual
discomfort and induce awkward postures as users attempt to view content3. Monitor
positioning should therefore consider both direct and indirect glare sources, with
screens placed at right angles to windows and away from bright light sources
whenever possible3.

The interrelationship between lighting and other ergonomic factors illustrates the
importance of a systems approach to workstation design. For example, if ambient
illumination is increased to enhance document legibility, monitor character legibility
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may decrease due to contrast reduction4. These interconnections necessitate
holistic consideration of all workstation elements rather than isolated optimizations.

Compliance with Ergonomic Guidelines and
Implementation

Despite extensive research and established guidelines for ergonomic workstation
setup, compliance remains problematic in many workplaces. A study examining 60
workstations found that 48% did not receive a passing score when evaluated using
the VDT Workstation Checklist6. This finding suggests that many workers continue
to operate in suboptimal conditions that may increase their risk of developing
musculoskeletal disorders and other health problems.

Encouragingly, the same study found that 98% of non-compliant workstations could
be brought into compliance with simple, low-cost modifications6. The most common
recommendations included the addition of wrist rests (43%), adjustments to monitor
height (30%) or position (27%), and repositioning of keyboards (13.3%) and mice
(13.3%)6. These findings suggest that most ergonomic deficiencies result from
inadequate knowledge or attention rather than insurmountable structural or financial
barriers.

The implementation gap likely stems from insufficient education and awareness
among office workers. As the study concludes, "Office workers need guidance in
setting up workspace and adjusting ergonomic equipment to provide comfortable
and safe work settings and minimize musculoskeletal symptoms"6. This observation
highlights the need for both improved guidelines and more effective dissemination
strategies to ensure that existing knowledge is translated into practice.

Individual variability represents another challenge to universal implementation of
ergonomic principles. A study examining postural variabilities based on
self-perceived most comfortable postures when sitting on different chair types (stool,
computer chair, and gaming chair) found significant interpersonal differences in
preferred postures?. This finding suggests that workstation configurations may need
to accommodate individual preferences within the bounds of ergonomic principles
rather than enforcing rigid standards.

Conclusion

The research examined in this report demonstrates that optimal computer
workstation conditions emerge from the careful integration of ergonomic principles
across multiple domains, including seating, desk configuration, equipment
positioning, and lighting. A systems approach that recognizes the interrelationships
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between these elements is essential for creating environments that support health,
comfort, and productivity.

Several key principles emerge from this analysis. First, workstations should support
dynamic rather than static postures, allowing users to make frequent positional
adjustments without compromising fundamental ergonomic relationships. Second,
neutral joint positions—particularly of the spine, shoulders, and wrists—should be
maintained to minimize biomechanical stress. Third, visual factors including monitor
positioning and lighting must be optimized to prevent both visual discomfort and
compensatory postural adjustments. Finally, individual variability must be
accommodated through adjustable equipment and personalized setup.

The widespread non-compliance with ergonomic guidelines despite the relative
simplicity of required modifications suggests that improved education and
implementation strategies represent critical next steps. Future research should focus
on developing more effective methods for translating ergonomic knowledge into
workplace practice, potentially through user-friendly assessment tools, training
programs, or technological solutions that provide real-time feedback on ergonomic
parameters.
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AnsanH n 0bycTponNCTBO KOMMBIOTEPHBIX Paboynx MeCT OKasblBalOT 3HAYUTENbHOE
BMMsIHME Ha 300POBbE U NPOAYKTUBHOCTL Nonb3oBaTtenen. MiccnegosaHus
nocrnenoBaTesibHO MOKa3bIBAKOT, YTO NIOXO CMPOEKTUPOBaHHbIE paboyne mecTa
CNoCcoOCTBYIOT pas3BuUTMO 3aborieBaHui ONOPHO-ABUraTeNbLHOro annapara,
3pUTENBHOMY OMCKOMMOPTY N CHUKEHNIO 3P EKTUBHOCTU PaboTbl. ATOT
BCECTOPOHHUI aHann3 n3y4yaet onTuMarbHble YCNOBUSA ANA KOMMbIOTEPHbIX paboymnx
MecT, yaenss ocoboe BHUMaHMe 3proHOMUYHON ocaHke, TpeboBaHUAM K OCBELLEHMIO
1 pasmeLlLeHno 06opyaoBaHUA Ans npeaoTepaLleHns npobnem co 340pOBbEM,
BKMoYasa 60nb B CvHE, CMHAPOM 3ansiCTHOro KaHana u npobrnemsl Co 3peHneMm.

MpUHLUUNBbI 3PrOHOMUYHOM OCaHKX NPU CUAEHUM

MNMopaepxaHve npaBuIibHOM OCaHKM BO BpeMs paboTbl 3a KOMMNbIOTEPOM MMeeT
OCHOBOMoMaraLLee 3HadyeHve s npegoTepalleHnsa 3abonesaHun
OMNOpHO-ABUraTenbHOro annaparta u obecnedyeHns JONrocpo4HOro kKomaopTa.
[MO3BOHOYHWK OOMKEH COXPaHATL CBOE €CTECTBEHHOE MONOXEHWEe, MNPy 3TOM YLUW,
nneyn n 6egpa BbIPOBHEHBI NO MNPSAMOW NNHUM, CO34aBas eCTECTBEHHbIN Npornb B
nosicHnue[1]. 3ta HenTpanbHasa No3a CBOAUT K MUHUMYMY Harpys3Kky Ha CTPYKTYpbl
NMO3BOHOYHUKA U OKPY>KatoLLy0 MycKynaTtypy. B nonoxeHnn cuga ueHTp TsxecTn
Tena nepepacrnpenensieTcs No CpaBHEHWUIO C MOJTOXEHNEM CTOs, 4YTO TpebyeT
npucTanbHOro BHUMaHUA K NoaaepxaHunto ocaHku. Jlioboe oTKnoHeHne ot
ONTMMarnbHOro BblpaBHMBAHUSA MOXET Bbl3BaTb KOMMNEHCATOPHbIE ABWKEHWS,
KOTOpble NPUBOASAT K CTaTU4ECKUM COKPALLEHUSIM MbiLLL, KOTOpblE B NEPBYIO
ovepenb OTBETCTBEHHbI 3a (PMU3MOITOrMYeCKNe N3MEHEHNS, CBSA3aHHbIE C
nocTyparsbHbIM CTpeccoM[4].

Crartunyeckune nosbl ocobeHHO NnpobnemaTnyHbl B GUMONOrnyeckmx cuctemax, Kotopble
eCTeCTBEHHbIM 00pa3oM npegnovnTaoT AMHaMmn4eckoe paBHoBecue. ccnegoBaHng
NnoKasbIBaloT, YTO N3MEHEHNSA OCaHKN obecneymBaloT MaccaxkHoe AencTBmne ans
MEXNO3BOHOYHbIX ANCKOB, CNOCOBCTBYS 0OMEHY nuTaTernbHbIMU BELLEeCTBaMM U
npenoTeBpallas gereHepatmBHble n3MeHeHud[4]. ccnegosaHna nosegeHNa npu
cuaeHuun, Takue Kak HabntogeHnsa bpaHToHa n percoHa 3a naccaxvpamu Noes3nos,
nokasanu, 4To Nan ecTecTBEeHHbIM 06pa3oM COBEPLLAIDT LUKNYECKne
nocTyparnbHble KOPPEKTUPOBKM, YTOOLI NpeaoTBpaTUTL HanpsxkeHne[4]. ITa
KOHLenums "gMHaMmmyeckoro cugeHms”, Kotopas BKoYaeT B cebs nameHeHue nosbl
NPUMEPHO Kaxable NATb MUHYT, UMEET peLuatollee 3HayeHne ansa nogaepXaHus
KomdoopTa 1 ynydweHunsa kposoobpalleHusi[4]. Noatomy ansanH paboyero mecra
AOMmKeH obneryatb, a He orpaHNYMBaTb €CTECTBEHHbIE MOAENU ABUMXEHWS.

BromexaHnyeckme B3anmMogencTBusa Mexay pasfnmyHbIMU cerMeHTaMu Tena
CYLLLeCTBEHHO BNUKAIOT Ha 06y ocaHKy. Hanpumep, BbITAHYTbIE HOMM BbI3blBaOT
BpaLleHne Tasa M3-3a HaTSXKEHUS NMOAKONEHHbIX CyXOXMUIA, Y4TO eLle bonbLue
YMeHbLUAeT MOSICHUYHbIV Nopao3 npu cuaeHun[4]. 3ta B3aMMOCBA3b NOAYEPKMBAET,
noyYemMy M30nMpOBaHHbIE KOPPEKTUPOBKN KOMMNOHEHTOB pabovero Mecra 4acTto He



NO3BOMNSAT PELLNTL NPOBNEMbI C 0OCaHKoN. BMecTo aToro He06xXxoanMM CUCTEMHBIN
noaxo[, KOTOpbI OO4HOBPEMEHHO YYMTbIBAET BCE COOTBETCTBYHOLWME (PakTopbl, ANns
3 PEKTUBHbBIX IPrOHOMUYECKNX BMELLATESBCTB.

Bbi6op u perynupoBKa cTyna

Ctyn npeactaenser cobon, noxanyn, camblin BaXKHbI KOMAOHEHT 3ProHOMUYHOIO
pabo4yero mecrta, cry>aLimi OCHOBHOM OMOPHOW CTPYKTYPOW AN nogaepXaHus
npaBuIIbHON ocaHkW. Perynupyemblin 3proHOMUYHbLIA OPUCHLIN CTYN A0MKEH ObITb
HaCTPOEH TakMm obpa3om, 4Tobbl HOrM Nonb3oBaTeENa MOrnM yaobHO AocTaeaTh A0
nona, a 6egpa pacnonaranncb HEMHOIO BhbILE KOMNEeH, 4Tobbl nogaepXneartb
npaBunbHbIN N3rnb nosicHnupbl[1]. CnnHka cTyna gomkHa ObiTb pacnonoxeHa
BEPTMKAmNbHO, a ee NOSICHMYHAas Onopa BbIPOBHEHA C BOrHYTOW YaCTbio NOACHMLbI
nonb3oBarens, obecneynBas peLlatoLLyro NoaaEePXKKY €CTECTBEHHbIM M3rnbam
No3BOHOYHUKA[1].

MpaBunbHaga perynvpoBka NOAMOKOTHUKOB HE MeHee BaXkHa, Tak Kak OHU OOSKHbI
no3BonsATb pykam yaobHo pacnonaratbCsi, Npy 3TOM Mieyun u npegnnedysa obpasytor
yron 90 rpagycos[1]. 3TO NONOXEHNE CHWXKAET HaNpPsKEHUE NIied n noMmoraeT
noaaepXXuBatb HENTPanbHOE NOMOXeHNe 3ansiCTUA BO BPEMS UCNONb30BaHNA
KnaBmatypbl. B3aaumocBs3b Mexay BbICOTON NOANOKOTHUKOB M MOBEPXHOCTbLIO CToNa
MMeeT peluaroLiee 3Ha4yeHne — B uaeane oHU OOMMKHbl HAXOAUTLCA HAa OQHOM
YpOBHe, 4TOObI CO34aTb MMaBHbIN NEPEXOA, KOTOPbIA NOSAEPKMBAET MONOXKEHME PYK
nog yrnom 90 rpagycos[1].

UTo KacaeTcs caMmon NOBEPXHOCTU CUOEHbBS, UCCIEA0BaHUS NOKa3bIBatoT, YTO
pacnpegeneHne gasneHnss Mexay TenoM N CUAEHbEM CYLLECTBEHHO BIMSET Ha
KomdopT 1 kpoBoobpalueHne. CepanuuiHble Byrpbl (KOCTHbIE BbICTYMblI B OCHOBaHWUMU
Tasa) nornowaroT 6oMbLUYO YacTb AaBNEHUS NPU CUOEHUMU, YTO AenaeT NpaBuUnbHbIN
On3aiiH cuaeHba FFfEMbIM[4]. CuaeHbs AOMKHbI BbITb C TBEPAON OBUBKON — He
CINULLKOM MSATKOW N HE CINULLKOM >XXECTKON — ANS NpaBUibHOrO pacnpeneneHns
AasneHus. Kpome Toro, Kpasi cuaeHbs OOMKHbI ObITb XOPOLLO 3aKpyrieHbl, YTOObI
NpeaoTBpaTUTbL OrpaHNYeHne KPOBOTOKA 3a KONEHAMU, U MEXAY CUAEHBEM U CTONOM
AorkeH ObITb 4OCTaTOYHbIN 3a30p ANS ABWXKEHNS Hor[4].

KomnoHoBKa paboyero mecta n pacnosnoxeHue
obopynoBaHuA

MpocTpaHCTBEHHOE pacnonoXeHne KOMMNOHEHTOB paboyero MecTa co3gaeT 6a3oByto
CTPYKTYpY, KOoTopas Nnbo noaaepxuBaeT, NnbGo NoapbiBaeT 3proHOMUYHYH OCaHKY.
MpaBuNbHO CNPOEKTUPOBAHHOE paboyee MecTo 06beaNHSIET BCE SNIEMEHTbI B
eVHYI0 CUCTEMY, KOTopasi yYUTbIBAET aHTPONOMETPUYECKME N3MEPEHNS
nonb3oBaTtens u TpeboBaHus K 3aga4am.



KoHdurypauusa ctona

BbicoTa ctona npeactaensier cobon KpUTUYECKUIN NapaMeTp, KOTOPbIN HanpsiMyro
BMNUSIET Ha NonoxeHue nned n pyk. OnTumansHas BbiCOTa CTona AOSMKHa
COOTBETCTBOBATb BbICOTE NOASIOKOTHUKOB NPaBUbHO OTPErynMpoBaHHOMoO CTyna,
cos3faBas NnaBHbIM Nepexoq, KOTopbI NoaaepXnBaeT pyku B nornoxeHnn 90
rpagycos[1]. 3To BbipaBHUBaHWE NpeaoTBPAaLLLAET HAKMNOH Nnonb3oBarenen snepes v
co3aaeT Ype3MepHYH0 Harpys3ky Ha nneyu, weko u cnuny. Korga BeICOTY CTONa Henb3sa
oTperynupoBaTtb He3aBUCMMO, HEODXOANMMO NepeHacTPoUTb BbICOTY CToMa M CTyna B
TaHgeme, YTobbl COXpaHUTL NpaBuSibHbIE COOTHOLEHMA[1].

[MoBepxHOCTbL cTONa JoMmkHa obecnevmBaTb 4OCTATOYHOE NPOCTPAHCTBO 4S8 BCEro
Heobxoanmoro o60pyaoBaHUs, COXpaHas Npu 3TOM NpaBuibHblE COOTHOLLEHUS
pacnonoxeHusi. MMHMmanbHbIn 3a3op NpuMepHo B 10 cCaHTUMETPOB (3KBMBANEHTHO
pasmepy NoAcTaBKM AN CTakaHa) OOSMKEH CyLLeCTBOBaTb MEXAy KnaBnaTypou u
Kpaem cTtona, 4tobbl obecneunTb Haanexallyo nogaepXKy 3ansacTuim BO BpeMs
Habopa TekcTta[1]. Takoe pacnonoxeHune npegoTepallaeT nepepasrnbaHme
3anscTUin U CHXKaeT PUCK Pa3BUTUS NOBTOPSIOLLMXCS TPaBM OT NepeHanpsiXXeHus.

PacnonoxeHue MoOHUTOpa

PacnonoxeHne MOHUTOpPA CyLLECTBEHHO BMNAET KaK Ha NOCTyparbHbIA, Tak U Ha
3puUTENbHbLIN KOMMOPT. DKPaH SOMMKEH pacnonaratbecs NPsiMo nepesq,
nonb3oBarenem, 4Tobbl NPegoTBPaTUTb CKPYYMBAHME FONOBbLI U LLEN, KOTOPOE MOXET
NPUBECTU K XPOHUYECKOMY HaMNPS>KEHUIo Npu ANnTeSTbHOM coXpaHeHuun[3].
ccnenoBaHns nokasbIiBakoOT, YTO BEPXHSAS NIMHMA 9KpaHa OOSMKHA pacnonaratbCs Ha
ypoBHe rna3s nnun HemHoro (0-30 rpagycoB) HUXe, 4ToBbl cnocobCcTBOBaTL
ecTeCTBEeHHOMY yrrny B3rngaa BHU3[3]. 1o cnoBam akcnepTa No 3proHoMuKe AOKTopa
AnaHa Xegya, Korga nonb3oBaTternb ygobHO cuaunT, ero rnasa AomkKHbl HAXOAUTLCS
Ha OOQHOM NMMHUKN C TOYKOWN, PACMONOXEeHHOM MPUMEPHO Ha 2-3 AMa HUXKe BEPXHEN
YacTu koprnyca MoHuTopa[3].

PaccTogHne mexay nonb3oBaTenemM n MOHUTOPOM Takxe TpebyeT TwaTenbHoro
paccmoTpeHus. Korga nonb3oBartenb OTKMObIBAETCA Ha3a B Kpecrne nog yriom
npumepHo 100-110 rpagycoB (HEGOMbLUIOW HAKITOH) U BbITATMBAET PYKY
rOpM3oHTanbHO, ero cpeaHUn nanew AormKeH NOYTU KacaTbCs LeHTpa akpaHa[3]. 3To
pacnosioXXeHne CryXuT OTNpaBHOW TOYKOW, OT KOTOPOW MOXXHO BHOCUTb
He3HayuTerbHble KOPPEKTUPOBKN B 3aBUCMMOCTU OT MHAUBUAOYANbHOrO KomdopTa u
3puTENbHbIX NOTPEBGHOCTEN.

YnpasneHue brnmkamn npeacTtaBnsieT cobon elle oanH BaXkKHbIN acnekT
pacrnonoxeHus MoHuTopa. OTpaxeHHble 6NnK1M OT MOHUTOPA MOryT Bbi3BaTb
3Ha4MTENbHOE HanpsXXeHne rnas v Bbi3BaTb HeyAOOHbIe No3bl, Koraa Nonb3oBaTenu
NbITAlTCA paccMoTpeTb aKpaH[3]. MoHUTOpPbLI cnegyeT pacnonaraTb Nog NpsiMbiM
YrOM K OKHaM unu BAanu oT HUX, a Takke oT paboynx namn, 4tobbl CBECTU K



MUHUMYMY NpsiMble 1 oTpaxkeHHble 6nukn[3]. Koraa cdaktopbl OKpyxatoLen cpeabl
He MOryT OblTb M3MEHEHbI, NONOXEHNE MOHMTOPA CreayeT OTPErynnMpoBaTh, YTobbI
YMEHbLUNTb BU3YyarbHble MOMEXMU.

apI'OHOMVIKa KnaBuaTtypbl U MbilUA

[MpaBunbHOE pacnonoXeHne yCTPONCTB BBOAA UrpaeT peLlaroLLyto posib B
npegoTBpalLeHnn 3abonesaHnin BEPXHNX KOHEYHOCTEN. KnaBnaTtypa AormkHa
pacnonaratbcs NpsiMo neper nonb3oBaTernieM ¢ pacctosHuem npumepHo 10
CaHTUMETPOB MeXay KnasuaTtypoun n kpaem ctonal1]. Takoe pacrnonoxeHue
NO3BONSAET 3aNACTbSIM COXPaHATb HEMTparbHOe NonoXeHne Bo Bpems Habopa
TEKCTa, CHMXas Harpy3Ky Ha CyXOXUINS 1 HEPBbI, NPOXoAdLLME Yepes 3ansCTHbIN
KaHarn.

MeTta-aHanun3 nccnegosaHum, U3yvarLmnx B3auMMOCBA3b MeXY NONOXeHNeEM
3ansACTbs U CUHOAPOMOM 3ansCTHOrO KaHana, obHapyxun ybeantenbHble
AokasaTtenbCTBa TOro, YTo ANUTENbHOE BO3OENCTBME HE HENTPATbHbIX MOMOXEHUI
3anscTbs CBA3aHO C ABYKPATHbIM YBENMUYEHNEM pUCKa Pa3BUTUS STOMO COCTOSAHUS NO
CPaBHEHMIO C HU3KMM YPOBHEM BO3AENCTBUA[S]. DTOT BbIBOA NOgYEPKMBAET
BaXXHOCTb NOAAEPKAHUSA HENTPANbHOIO BbipaBHMBAHUSA 3aNsiCTbs BO BPEMS
ncnonb3oBaHUsA KoMnbloTepa. lNogcrtaBku Ansa 3anacTui NnpeacTaBnaoT cobon ogHO
N3 NOTEHUMNanNbHbIX BMELATENbLCTB, Npy 3ToM 43% oueHOK paboymx MecT NpuBoaaT
K pekoMmeHaaumsm rno nx BHeapeHuto[6].

MblIlWb AOMKHa pacnonaraTbCcst HENOCPeACTBEHHO PSAOM C KnaBnaTypou, YTobbl
npeaoTBpaTUTb BbITArMBaHUE pyku U oTBeaeHue nnedal1]. [Jaxe He3HaunuTemnbHble
OTKITOHEHUS B MOMOXXEHUN MbILLX MOTFYT NPUBECTM K 3HAYUTENbHLIM NOCTYparbHbIM
KOMMNeHcaLmMsiM C Te4eHeM BpeMEHW, NOTEHLMANbHO CNOCOOCTBYSI BOZHUKHOBEHUIO
AvckomdpopTa B nneyax u wee. Mo BO3MOXHOCTM creayeT UCMoNb30BaTh COYETAHMS
KnaBuL, YTOObl YMEHbLUNTL YacTOTY UCMONMb30BaHNS MbILLK, eLle Gonblue
MUHUMU3NPYS PUCK.

OnTumanbHbIe YCITOBUA OCBeLleHns Ana paboThbl 3a
KOMMNbIOTEPOM

MpaBunbHOE OCBeLleHne npeacTaBnsieT cobor KpUTUYECKUIA, HO YacTo ynyckaeMbii
13 BUAOY acnekT 3proHOMUYHOro gm3arHa pabovero mecta. HegoctatoyHoe mnm
Ype3mMepHOEe OCBELLIEHNE MOXET CNOCOBCTBOBATL 3PUTESNTbHOMY OUCKOMKOPTY,
CHVKEHUIO NMPOM3BOAMTENBHOCTU N NOTEHLMANBHO LOATOCPOYHbBIM Npobnemam co
3pEHMEM.

CornacHo yctaHoBneHHbIM ctaHgaptam (EN 12464 Ceet n ocBelleHue -
OcBelleHue pabo4nx mecT - Paboune mecta B NOMeLLEHUsIX), pEKOMeHAYEMbIN
YPOBEHb OCBELLEHHOCTU ANt CTaHAApPTHON odhmncHon paboTbl coctaBnsieT ot 500 go



1000 ntoke, B 3aBMCUMOCTU OT KOHKPETHOro Buaa AesaTtenbHocTU[2]. [ns To4Hon un
AeTtanbHon paboTbl, TpebyHoLLEN BbICOKOM OCTPOTbI 3pEHUS, YPOBEHb OCBELLEHHOCTU
moxeT gocturatb 1500-2000 ntokc[2]. 3Tn TpeboBaHMA KOHTPACTUPYIOT C
pekoMeHaaumMs M1 No OKpyXatoLLeMy OCBELLEHUIO, KOTOpble YCTaHaBnNuBeatoT
MVHMManbHbIN YpoBeHb ocBeLeHHOCTU 50 ntoke anga cteH u 30 ntoKe A48 NOTONKOB,
4YTObObI CO34aTb COOTBETCTBYHOLLME YCOBUA (POHOBOIO OCBELLEHNSA[2].

TpeboBaHus k 3agavam CyLLLEeCTBEHHO BIMSIOT HA ONTMMarbHbIA YPOBEHb
ocBelleHHoCTU. Hanpumep, 6onee pyTnHHasa opucHasi pabota, Takasa kak obLune
agMWHUCTPATMBHbIE 3a4a4u, MOXET ObITb afekBaTHO obecrnevyeHa YpOBHEM
ocBeLeHHOCTHN okono 250 ntoke, B TO BpeMS Kak obblvHas ocucHas pabora,
BKIOMasa MCNonb3oBaHne kKoMmnbloTepa, 0bblvHO TpebyeT 500 ntokc[2]. bonee
CNOXHble BU3yarbHble 3aayn, Takme Kak AeTanbHoe YepyeHne nnm mexaHn4eckme
mMacTepckue, moryT notpedosatb 1000 ntokc unu 6oneel2]. STOT rpagynpoBaHHbLIN
noaxod K ypoBHAM OCBELLEHHOCTU EMOHCTPUPYET, YTO TpeboBaHMs K OCBELLIEHMIO
AOMKHbI ObITb aganTUpoBaHbl K TpeboBaHNSAM 3a4a4, a He NPUMEHATHCS
YHMBepcarnbHo.

KayecTBO cBeTa TakKe CYLEeCTBEHHO BIIUAET Ha 3PUTENbHbIN KOMGOPT U
NPOn3BOANTENBHOCTb. BIIMKM OT NPAMbIX NCTOYHUKOB CBETA UMW OTPaXKEHHbIE OT
9KpaHOB MOHMUTOPOB MOTYT BbI3BaTb 3PUTESTbHbIN AUCKOMAOPT 1 BbI3BATb
Heyao6Hble NO3bl, Korga Nonb3oBaTeNu NbITakTCA NPOCMOTPETb KOHTEHT[3].
[MoaTomMy nNpu pasMeLLeHnn MOHUTOPA CriedyeT yYnTbIBaTb Kak Npsamble, Tak v
KOCBEHHbIE UCTOYHUKN BNMKOB, NPU 3TOM 3KpaHbl AOMMKHbI pacnonaratbcs nog
NPsSIMbIM YINIOM K OKHaM 1 BAANN OT SsPKUX MCTOYHMKOB CBETa, Koraa 3T1o
BO3MOXHO[3].

B3anmocBsA3b mexay ocBelleHneM 1 opyrumm 3proHOMmMYeckMMin paktopamm
UNMOCTPUPYET BaXXHOCTb CUCTEMHOIO NoAaxoAa K AnsariHy paboyero mecta.
Hanpumep, ecnu okpyxatoLliee OCBeLLeHNE yBENUYEHo ANg ynyYlleHus
pa3bopunBOCTU AOKYMEHTA, pa3bopyYnBOCTL CUMBOSIOB HA MOHUTOPE MOXET
CHU3NTBLCA N3-3a YMEHbLUEHUSI KOHTPACTHOCTU[4]. 3TK B3aMMOCBA3N TpebytoT
LeNOCTHOrO pacCMOTPEHUS BCEX ANIEMEHTOB pabovero mecTta, a He U30IMPOBaHHbIX
onTUMM3aL .

CobGnrogeHne 3proHOMMYECKUX peKoMmeHaauum u
BHeApeHue

HecmoTpsi Ha 06LIMPHBIE UCCReqOBaHNA N YCTAHOBMEHHbIE PEKOMEHAALMM No
SProHOMWYHON HacTpomnke paboyero mecTa, cobnogeHne TpeboBaHUn ocTaeTcd
npobnematnyHbIM Ha MHOrMX paboudnx mectax. MiccneqoBaHune, B KOTOPOM
nayyanuce 60 pabounx mecT, nokasano, YTo 48% M3 HUX He NOSTYYUIN NPOXOLHOro
Ganna npu oueHke ¢ ncnonb3oBaHnem KoHTpOnbLHOro cnmncka paboyvero mecta ¢
BOT[6]. OTOT BLIBO4 rOBOPUT O TOM, YTO MHOIME paboTHUKK NpogorikatoT paboTaTb B



HeoNnTUMallbHbIX YCITOBUAX, KOTOPbIE MOTYT YBEITMYNTb PUCK pa3BUTUA 3aboneBaHui
OnopHoO-ABUraTenbHOro annapara u apyrnx npo6r|eM CO 300pOBbEM.

O6HagexnBaeT TOT (haKT, YTO TO XXe UccnegoBaHue nokasano, 4Yto 98%
HECOOTBETCTBYIOLLMNX pabo4Mx MECT MOXHO NMPMBECTU B COOTBETCTBME C MOMOLLbIO
NPOCTbIX N Hegopornx moandukauui[6]. Hambonee pacnpoctpaHeHHble
pekoMeHaaumm BKoYanm gobasneHne nogctaBok ans 3anactui (43%),
perynupoBky BblCOTbl MOHMTOpPA (30%) nnn nonoxexus (27%), a Takke n3aMeHeHne
nonoxexus knasunatyp (13,3%) 1 mbiwen (13,3%)[6]. 3TK faHHbIE CBUOETENLCTBYIOT
O TOM, 4YTO GONbLUMHCTBO 3PrOHOMNYECKNX HEAOCTATKOB SABMSOTCA Pe3ynbratom
HeAOCTaTOYHbIX 3HAHWUI UV BHUMaHUS, @ He HENPEOAONMMbIX CTPYKTYPHbIX Un
dunHaHcoBbIX GapbepoB.

Mpoben BO BHeApeHUN, BEPOSITHO, CBA3aH C HEAOCTaTOuHbIM 06pa3oBaHNEM U
OCBELIOMIIEHHOCTbIO cpeamn oprCHbIX paboTHMKOB. Kak 3aknovaeT uccnegoBaHue,
"opncHbIM paboTHMKaM HeO6X0AMMO PyKOBOLCTBO MO HACTpPonKe paboyero
NPOCTPaHCTBA N PerynMpoBKe 3proHoMmn4Horo obopyaosaHus, 4Ytobbl obecnevntb
KOMdpopTHbIE U Be3onacHble ycnosusa paboTbl N CBECTU K MUHUMYMY CUMNTOMbI CO
CTOPOHbI ONOPHO-ABUraTenbHOro annapara"[6]. 3to HabnoaeHne nogyepknBaeT
HeobX0ANMOCTb KaK yrny4lleHns pyKOBOACTB, Tak 1 6onee adheKTUBHbIX CTpaTernm
pacnpocTpaHeHus, YTobbl rapaHTMPOBaTb, YTO CYLLECTBYIOLLME 3HAHUS
NPETBOPSIOTCA B MPAKTUKY.

WHamBmayanbHasi UISMEHYMBOCTb NpeacTaBnsaeT cobown ewe ogHy npobnemy ans
YHMBEpPCanbHOro BHEAPEHUS AProHOMMYECKUX NPUHLUMNOB. NccnegoBaHue,
n3yvarolee nocTypanbHble Bapnaumm, OCHOBaHHbIE HA CyOBbEKTUBHO
BOCMPUHMMAEMbIX Hanbonee yaoOHbIX No3ax Npu CUOAEHWUM Ha CTYIbsX Pa3HbIX
TMNoB (TabypeT, KOMNbITEPHOE KPECO U UTPOBOE KPECHO), BbIIBUITO 3HAYUTESNbHbIE
MEXMMYHOCTHbIE pasnnumnsa B NpegnovTuTenbHbIX No3ax[7]. 3TOT BbIBOA rOBOPUT O
TOM, YTO KOHGUrypaumm paboumx MecT, BO3MOXHO, OOSKHbI YYNTbIBATb
MHONBMAOYanNbHbIE NPEANOYTEHNS B paMKax SProHOMUYECKUX NPUHLMUMNOB, a He
obecneymBaTb COBNOAEHNE XKECTKUX CTaHAAPTOB.

3akKkn4yeHue

WccnenoBaHns, pacCMOTPEHHbIE B 3TOM OTYETE, MOKas3bIBatoT, YTO ONTMMarbHbIe
ycrnoBusi Ans paboTbl 3a KOMMbIOTEPOM BO3HMKAIOT B pe3ynbraTe TLlaTenbHow
NHTerpauum 3proHOMUYECKUX NPUHLIMNOB B HECKOMNbKMX 006nacTax, BKIoYas
cuaeHne, KoHdurypaumio ctona, pacnorioxeHne o6opynoBaHNst U OCBELLEHNE.
CucTeMHbIN noaxon, NPU3HatoLLMIA B3aMMOCBS3b MeXay 3TUMMK SrieMeHTamu,
Heobxoaum Ans co3aaHus cpeabl, NoadepKMUBatoLLen 300poBbe, KOMMOPT U
NPOM3BOANTENBHOCTb.



3 3TOro aHanmsa BbiTEKAET HECKOIbKO KITHOUEBbLIX NPUHUMNOB. Bo-nepBLix, paboyne
MecCTa AOSMKHbI nogaepXusatb gMHaMMUYecKue, a He ctaTudeckme nosbl, NO3BOMSAS
nonb3oBaTeNsM 4YacTo KOPPEKTUPOBATL MOSIOXKEHNE, HEe HapyLuas
dyHAaMeHTanbHbIX 9ProHOMUYECKUX COOTHOLLEHUIW. Bo-BTOpLIX, cnegyet
nogaepXunBatb HenMTparbHble MOMOXEHUs CyCTaBoB, 0COBEHHO NO3BOHOYHMKA, Niey
N 3ansCTuin, YTOObl MUHUMN3NPOBATL BMOMEXaHMYECKYIO Harpy3Ky. B-TpeTbux,
BMU3yarbHble hakTopbl, BKNOYAs pacnosioXXeHne MOHUTOPA N OCBELLEHNE, OOMKHbI
ObITb ONTUMM3NPOBAHbBI, YTOOLI NPELOTBPATUTL KaK 3pUTENbHbLIA ANCKOMMOPT, TaK U1
KOMMeHcaTOpHbIe MOCTYyparibHble KOPPEKTUPOBKN. HakoHew, nHaBMAayanbHas
N3MEHYMBOCTb JOSMKHA YY4MTbIBATbCA C MOMOLLbIO perynmpyemoro o6opyaoBaHus un
nepcoHann3MpoBaHHOW HACTPOMKN.

LLinpoko pacnpocTpaHeHHOe HecobnogeHne 3proHOMUYECKUX pekoMeHaaLmn,
HECMOTPS Ha OTHOCUTESNbHYIO NPOCTOTY Tpebyembix MogMdurKaumin, npeanonaraer,
YTO ynydweHne obpa3oBaHNA U CTpaTerMn BHeAPEHWsI NPeACTaBNsanT cobon
BaXHble cneaytowme warn. byayuwime nccnegoBaHms OOMKHbI ObITb COCPENOTOYEHbI
Ha paspaboTke bonee ahPEeKTMBHBLIX METOAO0B NPeobpasoBaHNA SPrOHOMUYECKNX
3HaHWI B NPaKTUKy Ha paboyem mecTe, BO3MOXHO, C MOMOLLbIO YOOOHbIX
WHCTPYMEHTOB OLIEHKM, Y4EOHbIX NPOrpamMm MUm TEXHOSTOMMYECKNX PELLEHW,
obecneymBaoLLmMx 06paTHYIO CBA3b NO IPrOHOMUYECKUM NapameTpam B peXnme
peanbHOro BpEMEHN.
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