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ENGLISH (Original instructions)

SPECIFICATIONS

Model: HP2050 / HP2050F HP2051 / HP2051F
Speed High Low High Low
Capacities Concrete 20 mm - 20 mm -
Steel 8 mm 13 mm 8 mm 13 mm
Wood 25mm 40mm 25mm 40 mm
No load speed 0-2,900 min™ | 0-1,200 min™ | 0- 2,900 min™ | 0 - 1,200 min”
Blows per minute 0-58,000 min™ | 0-24,000 min™ | 0- 58,000 min™ | 0-24,000 min™
Overall length 362 mm 360 mm
Net weight 2.5kg
Safety class =

. Due to our continuing program of research and development, the specifications herein are subject to change

without notice.
. Specifications may differ from country to country.
. Weight according to EPTA-Procedure 01/2014

Symbols

The followings show the symbols which may be used
for the equipment. Be sure that you understand their
meaning before use.

Read instruction manual.

DOUBLE INSULATION

Only for EU countries

Do not dispose of electric equipment
together with household waste material! In
observance of the European Directive, on
Waste Electric and Electronic Equipment
and its implementation in accordance with
national law, electric equipment that have
reached the end of their life must be col-
lected separately and returned to an envi-
ronmentally compatible recycling facility.

Intended use

The tool is intended for impact drilling in brick, concrete
and stone as well as for drilling without impact in wood,
metal, ceramic and plastic.

Power supply

The tool should be connected only to a power supply of the same
voltage as indicated on the nameplate, and can only be operated
on single-phase AC supply. They are double-insulated and can,
therefore, also be used from sockets without earth wire.

EE?)

The typical A-weighted noise level determined accord-
ing to EN62841-2-1:

Sound pressure level (L,a) : 100 dB(A)

Sound power level (Lya) : 108 dB (A)

Uncertainty (K) : 3 dB(A)

NOTE: The declared noise emission value(s) has
been measured in accordance with a standard test
method and may be used for comparing one tool with
another.

NOTE: The declared noise emission value(s)
may also be used in a preliminary assessment of
exposure.

AWARNING: Wear ear protection.

A WARNING: The noise emission during actual
use of the power tool can differ from the declared
value(s) depending on the ways in which the

tool is used especially what kind of workpiece is
processed.

AWARNING: Be sure to identify safety mea-
sures to protect the operator that are based on an
estimation of exposure in the actual conditions of
use (taking account of all parts of the operating
cycle such as the times when the tool is switched
off and when it is running idle in addition to the
trigger time).

The vibration total value (tri-axial vector sum) deter-
mined according to EN62841-2-1:

Work mode: impact drilling into concrete

Vibration emission (anp) : 13.3 m/s?

Uncertainty (K) : 3.2 m/s’

Work mode: drilling into metal

Vibration emission (anp) : 2.5 m/s® or less
Uncertainty (K) : 1.5 m/s’

NOTE: The declared vibration total value(s) has been
measured in accordance with a standard test method
and may be used for comparing one tool with another.

NOTE: The declared vibration total value(s) may also
be used in a preliminary assessment of exposure.
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AWARNING: The vibration emission during actual
use of the power tool can differ from the declared val-
ue(s) depending on the ways in which the tool is used
especially what kind of workpiece is processed.

A WARNING: Be sure to identify safety measures
to protect the operator that are based on an estima-
tion of exposure in the actual conditions of use (tak-
ing account of all parts of the operating cycle such
as the times when the tool is switched off and when
it is running idle in addition to the trigger time).

Declarations of Conformity

For European countries only

The Declarations of conformity are included in Annex A
to this instruction manual.

SAFETY WARNINGS

A WARNING: Read all safety warnings, instruc-
tions, illustrations and specifications provided with this
power tool. Failure to follow all instructions listed below
may result in electric shock, fire and/or serious injury.

Save all warnings and instruc-
tions for future reference.

The term "power tool" in the warnings refers to your
mains-operated (corded) power tool or battery-operated
(cordless) power tool.

Work area safety

1. Keep work area clean and well lit. Cluttered or
dark areas invite accidents.

2. Do not operate power tools in explosive atmo-
spheres, such as in the presence of flammable
liquids, gases or dust. Power tools create sparks
which may ignite the dust or fumes.

3. Keep children and bystanders away while

operating a power tool. Distractions can cause
you to lose control.

Electrical safety

1. Power tool plugs must match the outlet. Never
modify the plug in any way. Do not use any
adapter plugs with earthed (grounded) power
tools. Unmodified plugs and matching outlets will
reduce risk of electric shock.

Avoid body contact with earthed or grounded
surfaces, such as pipes, radiators, ranges and
refrigerators. There is an increased risk of elec-
tric shock if your body is earthed or grounded.

Do not expose power tools to rain or wet con-
ditions. Water entering a power tool will increase
the risk of electric shock.

Do not abuse the cord. Never use the cord for
carrying, pulling or unplugging the power tool.
Keep cord away from heat, oil, sharp edges

or moving parts. Damaged or entangled cords
increase the risk of electric shock.

N
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5.  When operating a power tool outdoors, use an
extension cord suitable for outdoor use. Use of
a cord suitable for outdoor use reduces the risk of
electric shock.

6. If operating a power tool in a damp location
is unavoidable, use a residual current device
(RCD) protected supply. Use of an RCD reduces
the risk of electric shock.

7. Use of power supply via an RCD with a rated
residual current of 30 mA or less is always
recommended.

8. Power tools can produce electromagnetic fields
(EMF) that are not harmful to the user. However,
users of pacemakers and other similar medical
devices should contact the maker of their device and/
or doctor for advice before operating this power tool.

. Do not touch the power plug with wet hands.

10. If the cord is damaged, have it replaced by the
manufacturer or his agent in order to avoid a
safety hazard.

Personal safety

1.  Stay alert, watch what you are doing and use
common sense when operating a power tool.
Do not use a power tool while you are tired or
under the influence of drugs, alcohol or med-
ication. A moment of inattention while operating
power tools may result in serious personal injury.

2. Use personal protective equipment. Always
wear eye protection. Protective equipment such
as a dust mask, non-skid safety shoes, hard hat or
hearing protection used for appropriate conditions
will reduce personal injuries.

3.  Prevent unintentional starting. Ensure the
switch is in the off-position before connecting
to power source and/or battery pack, picking
up or carrying the tool. Carrying power tools with
your finger on the switch or energising power tools
that have the switch on invites accidents.

4.  Remove any adjusting key or wrench before
turning the power tool on. A wrench or a key left
attached to a rotating part of the power tool may
result in personal injury.

5. Do not overreach. Keep proper footing and
balance at all times. This enables better control
of the power tool in unexpected situations.

6. Dress properly. Do not wear loose clothing or
jewellery. Keep your hair and clothing away
from moving parts. Loose clothes, jewellery or
long hair can be caught in moving parts.

7. If devices are provided for the connection of
dust extraction and collection facilities, ensure
these are connected and properly used. Use of
dust collection can reduce dust-related hazards.

8. Do not let familiarity gained from frequent use
of tools allow you to become complacent and
ignore tool safety principles. A careless action can
cause severe injury within a fraction of a second.

9.  Always wear protective goggles to protect
your eyes from injury when using power tools.
The goggles must comply with ANSI Z87.1 in
the USA, EN 166 in Europe, or AS/NZS 1336
in Australia/New Zealand. In Australia/New
Zealand, it is legally required to wear a face
shield to protect your face, too.
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It is an employer's responsibility to enforce
the use of appropriate safety protective equip-
ments by the tool operators and by other per-
sons in the immediate working area.

Power tool use and care

1.

Do not force the power tool. Use the correct
power tool for your application. The correct
power tool will do the job better and safer at the
rate for which it was designed.

Do not use the power tool if the switch does
not turn it on and off. Any power tool that cannot
be controlled with the switch is dangerous and
must be repaired.

Disconnect the plug from the power source
and/or remove the battery pack, if detachable,
from the power tool before making any adjust-
ments, changing accessories, or storing power
tools. Such preventive safety measures reduce
the risk of starting the power tool accidentally.
Store idle power tools out of the reach of chil-
dren and do not allow persons unfamiliar with
the power tool or these instructions to operate
the power tool. Power tools are dangerous in the
hands of untrained users.

Maintain power tools and accessories. Check
for misalignment or binding of moving parts,
breakage of parts and any other condition that
may affect the power tool’s operation. If dam-
aged, have the power tool repaired before use.
Many accidents are caused by poorly maintained
power tools.

Keep cutting tools sharp and clean. Properly
maintained cutting tools with sharp cutting edges
are less likely to bind and are easier to control.
Use the power tool, accessories and tool bits
etc. in accordance with these instructions, tak-
ing into account the working conditions and
the work to be performed. Use of the power tool
for operations different from those intended could
result in a hazardous situation.

Keep handles and grasping surfaces dry,
clean and free from oil and grease. Slippery
handles and grasping surfaces do not allow for
safe handling and control of the tool in unexpected
situations.

When using the tool, do not wear cloth work
gloves which may be entangled. The entangle-
ment of cloth work gloves in the moving parts may
result in personal injury.

Service

1. Have your power tool serviced by a qualified
repair person using only identical replacement
parts. This will ensure that the safety of the power
tool is maintained.

2. Follow instruction for lubricating and chang-
ing accessories.

Hammer drill safety warnings

Safety instructions for all operations

1. Wear ear protectors when impact drilling.
Exposure to noise can cause hearing loss.

2. Use the auxiliary handle(s). Loss of control can
cause personal injury.

3. Hold the power tool by insulated gripping
surfaces, when performing an operation where
the cutting accessory may contact hidden wir-
ing or its own cord. Cutting accessory contacting
a "live" wire may make exposed metal parts of the
power tool "live" and could give the operator an
electric shock.

4. Always be sure you have a firm footing. Be
sure no one is below when using the tool in
high locations.

5. Hold the tool firmly with both hands.

6. Keep hands away from rotating parts.

7. Do not leave the tool running. Operate the tool
only when hand-held.

8. Do not touch the drill bit or the workpiece
immediately after operation; they may be
extremely hot and could burn your skin.

9. Some material contains chemicals which may
be toxic. Take caution to prevent dust inhala-
tion and skin contact. Follow material supplier
safety data.

10. If the drill bit cannot be loosened even you
open the jaws, use pliers to pull it out. In such a
case, pulling out the drill bit by hand may result in
injury by its sharp edge.

Safety instructions when using long drill bits

1. Never operate at higher speed than the max-
imum speed rating of the drill bit. At higher
speeds, the bit is likely to bend if allowed to rotate
freely without contacting the workpiece, resulting
in personal injury.

2. Always start drilling at low speed and with the
bit tip in contact with the workpiece. At higher
speeds, the bit is likely to bend if allowed to rotate
freely without contacting the workpiece, resulting
in personal injury.

3.  Apply pressure only in direct line with the bit
and do not apply excessive pressure. Bits can
bend causing breakage or loss of control, resulting
in personal injury.

SAVE THESE INSTRUCTIONS.

A WARNING: DO NOT let comfort or familiarity
with product (gained from repeated use) replace
strict adherence to safety rules for the subject
product. MISUSE or failure to follow the safety
rules stated in this instruction manual may cause
serious personal injury.
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FUNCTIONAL

DESCRIPTION

A CAUTION: Always be sure that the tool is
switched off and unplugged before adjusting or
checking function on the tool.

A WARNING: Before plugging in the tool,
always check to see that the switch trigger actu-
ates properly and returns to the "OFF" position
when released.

» Fig.1: 1. Lock button 2. Speed control screw
3. Switch trigger 4. Higher 5. Lower

To start the tool, simply pull the switch trigger. Tool
speed is increased by increasing pressure on the switch
trigger. Release the switch trigger to stop.

For continuous operation, pull the switch trigger and
then push in the lock button.

To stop the tool from the locked position, pull the switch
trigger fully, then release it.

A speed control screw is provided so that maximum tool
speed can be limited (variable). Turn the speed control
screw clockwise for higher speed, and counterclockwise
for lower speed.

Lighting up the lamps

For model HP2050F, HP2051F
» Fig.2: 1.Lamp

A\ CAUTION: Do not look in the light or see the
source of light directly.

To turn on the lamp, pull the trigger. Release the trigger
to turn it off.

NOTE: Use a dry cloth to wipe the dirt off the lens of
the lamp. Be careful not to scratch the lens of lamp, or
it may lower the illumination.

Reversing switch action

A CAUTION: Always check the direction of
rotation before operation.

A\ CAUTION: Use the reversing switch only after
the tool comes to a complete stop. Changing the
direction of rotation before the tool stops may dam-
age the tool.

» Fig.3: 1. Reversing switch lever

This tool has a reversing switch to change the direc-
tion of rotation. Move the reversing switch lever to the
position & (A side) for clockwise rotation or to the posi-
tion = (B side) for counterclockwise rotation.

Speed change

» Fig.4: 1.Arrow 2. Speed change knob

Two speed ranges can be preselected with the speed
change knob.

To change the speed, turn the speed change knob so
that the arrow on the tool body points toward the "I"
position on the knob for low speed or "lI" position for
high speed.

If it is hard to turn the knob, first turn the chuck slightly
in either direction and then turn the knob again.

A CAUTION: Use the speed change knob only
after the tool comes to a complete stop. Changing
the tool speed before the tool stops may damage the
tool.

ACAUTION: Always set the speed change knob
to the correct position. If you operate the tool with
the speed change knob positioned halfway between
the “I” and “II” position, the tool may be damaged.

Selecting the action mode

ACAUTION: Always slide the action mode
changing lever all the way to your desired mode
position. If you operate the tool with the lever posi-
tioned halfway between the mode symbols, the tool
may be damaged.

» Fig.5: 1.Action mode changing lever

This tool has an action mode changing lever. For rota-
tion with hammering, slide the action mode changing
lever to the right (? symbol). For rotation only, slide the
action mode changing lever to the left (% symbol).

ASSEMBLY

ACAUTION: Always be sure that the tool is
switched off and unplugged before carrying out
any work on the tool.

Installing side grip (auxiliary handle)

» Fig.6: 1. Grip base 2. Side grip (auxiliary handle)
3. Teeth 4. Protrusion

Always use the side grip to ensure operating safety.
Install the side grip so that the teeth on the grip fit in
between the protrusions on the tool barrel. Then tighten
the grip by turning clockwise at the desired position. It
may be swung 360° so as to be secured at any position.
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Installing or removing drill bit

For model HP2050, HP2050F
» Fig.7: 1. Chuck key

To install the drill bit, place it in the drill chuck as far as
it will go. Tighten the chuck by hand. Place the chuck
key in each of the three holes and tighten clockwise. Be
sure to tighten all three chuck holes evenly.

To remove the drill bit, turn the drill chuck key counter-
clockwise in just one hole, then loosen the chuck by
hand.

After using the chuck key, be sure to return it to the
original position.

For model HP2051, HP2051F
» Fig.8: 1. Sleeve 2. Ring

Hold the ring and turn the sleeve counterclockwise to
open the chuck jaws. Place the drill bit in the drill chuck
as far as it will go. Hold the ring firmly and turn the
sleeve clockwise to tighten the chuck.

To remove the drill bit, hold the ring and turn the sleeve
counterclockwise.

Depth gauge

Optional accessory

» Fig.9: 1. Depth gauge

The depth gauge is convenient for drilling holes of
uniform depth. Loosen the side grip and insert the depth
gauge into the hole on the side grip. Adjust the depth
gauge to the desired depth and tighten the side grip
firmly.

NOTE: The depth gauge cannot be used at the posi-
tion where the depth gauge strikes against the tool
body.

OPERATION

Holding tool

A CAUTION: Always use the side grip (auxiliary
handle) and firmly hold the tool by both side grip
and switch handle during operations.

» Fig.10

Hammer drilling operation

A\CAUTION: There is tremendous and sudden
twisting force exerted on the tool/drill bit at the time of
hole break-through, when the hole becomes clogged
with chips and particles, or when striking reinforcing
rods embedded in the concrete. Always use the side
grip (auxiliary handle) and firmly hold the tool by
both side grip and switch handle during opera-
tions. Failure to do so may result in the loss of control
of the tool and potentially severe injury.

When drilling in concrete, granite, tile, etc., slide the
action mode changing lever to the position of v symbol
to use "rotation with hammering" action.

Be sure to use a tungsten-carbide tipped drill bit.
Position the drill bit at the desired location for the hole,
then pull the switch trigger. Do not force the tool. Light
pressure gives best results. Keep the tool in position
and prevent it from slipping away from the hole.

Do not apply more pressure when the hole becomes
clogged with chips or particles. Instead, run the tool at
an idle, then remove the drill bit partially from the hole.
By repeating this several times, the hole will be cleaned
out and normal drilling may be resumed.

Blow-out bulb

Optional accessory
» Fig.11: 1. Blow-out bulb

After drilling the hole, use the blow-out bulb to clean the
dust out of the hole.

Drilling operation

AcAUTION: Pressing excessively on the tool
will not speed up the drilling. In fact, this excessive
pressure will only serve to damage the tip of your drill
bit, decrease the tool performance and shorten the
service life of the tool.

A CAUTION: Hold the tool firmly and exert care
when the drill bit begins to break through the
workpiece. There is a tremendous force exerted on
the tool/drill bit at the time of hole break through.

A CAUTION: A stuck drill bit can be removed
simply by setting the reversing switch to reverse
rotation in order to back out. However, the tool
may back out abruptly if you do not hold it firmly.

A cAUTION: Always secure workpieces in a
vise or similar hold-down device.

When drilling in wood, metal or plastic materials,
slide the action mode changing lever to the position
of 8 symbol to use "rotation only" action.

Drilling in wood

When drilling in wood, the best results are obtained
with wood drills equipped with a guide screw. The guide
screw makes drilling easier by pulling the drill bit into
the workpiece.

Drilling in metal

To prevent the drill bit from slipping when starting a
hole, make an indentation with a center-punch and
hammer at the point to be drilled. Place the point of the
drill bit in the indentation and start drilling.

Use a cutting lubricant when drilling metals. The excep-
tions are iron and brass which should be drilled dry.
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MAINTENANCE

A CAUTION: Always be sure that the tool is
switched off and unplugged before attempting to
perform inspection or maintenance.

NOTICE: Never use gasoline, benzine, thinner,
alcohol or the like. Discoloration, deformation or
cracks may result.

Cleaning vent holes

» Fig.12: 1. Vent holes

The tool and its air vents have to be kept clean.
Regularly clean the tool's air vents or whenever the
vents start to become obstructed.

To maintain product SAFETY and RELIABILITY, repairs,
carbon brush inspection and replacement, any other
maintenance or adjustment should be performed by
Makita Authorized or Factory Service Centers, always
using Makita replacement parts.

OPTIONAL

ACCESSORIES

A\ CAUTION: These accessories or attachments
are recommended for use with your Makita tool
specified in this manual. The use of any other
accessories or attachments might present a risk of
injury to persons. Only use accessory or attachment
for its stated purpose.

If you need any assistance for more details regard-
ing these accessories, ask your local Makita Service
Center.

. Tungsten-carbide tipped drill bit
. Driver bits

. Hole saws

. Blow-out bulb

. Keyless drill chuck

. Chuck key

. Grip assembly

. Depth gauge

. Plastic carrying case

NOTE: Some items in the list may be included in the
tool package as standard accessories. They may
differ from country to country.
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PYCCKWW (OpuruHanbHble MHCTPYKLWK)

TEXHUYECKUE XAPAKTEPUCTUKU

Mopensb: HP2050 / HP2050F HP2051 / HP2051F

CkopocTb Beicokas Huskas Beicokas Huskas

[Avametp BeTtoH 20 Mm - 20 Mm -
Cranb 8 Mm 13 Mm 8 MM 13 Mm
[epeso 25 mm 40 Mm 25 mm 40 Mm

Uncro 060poToB Ges Harpysku 0-2900 MuH™" | 0-1200 MuH™" | 0-2900 MuH™ | 0 - 1200 My

YAapoB B MUHYTY 0-58000MuH™" | 0-24 000 MuH™ | 0-58000 MuH™ | O - 24 000 MuH"

Obuwasn gnuHa 362 mm 360 mm

Macca HeTTo 2,5 kr

Knacc 6esonacHocTn =

. Bnarogaps Hallen NoCTOsIHHO AeCTBYOLLEN NporpaMmMe “ccrnefoBaHuii U pa3paboTok ykasaHHble 34ech
TEXHUYECKNE XapaKTEPUCTUKM MOTYT ObITb M3MEHeHbI 6e3 NpeBapUTENbHOIO YBEAOMIIEHNS.
. TexHu4eckme xapakTepUCTMKM MOTYT pasnnyaTbCsl B 3aBUCMMOCTM OT CTPaHbl.

. Macca B cooTtBeTcTBUM C Npoueayponn EPTA 01/2014

CumBonbl

Hwke npuBeaeHbl CUMBOMbI, KOTOPbIE MOTYT UCMONNb-
30BaTbCcs ANs 0603HaveHns obopyaosaHus. Mepen
ncrnonb3oBaHuem ybeauTech B TOM, YTO Bbl NOHUMaeTe
MX 3Ha4YeHue.

MpounTante pykoBoaCTBO No
aKcnnyarayuun.

NBOVHAS N30nALmMs

Tonbko ans ctpaH EC

He BbiGpacbiBaiiTe anekTpuyeckoe 06o-
pyAoBaHue BMecTe € 06bl4HbIM Mycopom!
B pamkax cobntoneHus EBponevickoit
[VpeKTVBbI NO yTUNM3aLMM AneKTpUYe-
CKOTO U 311eKTPOHHOTO 06opyaoBaHust

1 ee NpUMeHeHUs! B COOTBETCTBUM C
HaLWoHarnbHbIM 3aKOHOAaTENbLCTBOM,
anekTpoobopyaoBaHue B KOHLe Cpoka
cBOel cnyx6bl JOIHKHO YyTUNU3NPOBATLCS
OTAenbHO U NepefaBaThbCs Ans yTunmsa-
LMW Ha NpeanpusiTue, COOTBETCTBYIOLLEE
NpUMeHsieMbiM NpaBuiam oXpaHbl OKpya-
toLeit cpeapl.

Ha3HavyeHue

[laHHbIN MHCTPYMEHT NpefHa3HayeH Ans yaapHoro
cBeprieHns B kupnuye, 6eToHe 1 kamHe, a Taikke Ans
6e3yfapHOro CBeprieHusi ApeBecHHbI, MeTanmna, kepa-
MUKM W MAacTuka.

MUcTovyHUK nUuTaHunsA

[laHHbI MIHCTPYMEHT AOMKEH NOAKM0YATLCS K UCTOYHUKY
MUTaHUs C HaNPsHXKEHWEM, COOTBETCTBYIOLLIMM Hanpsixe-
HWIO, yKa3aHHOMY Ha MAeHTUUKALMOHHON NNacTuHe,

1 MOXeT paboTaTb TONMbKO OT 0AHOA3HOTO UCTOUHMKA
nepemeHHoro Toka. OH MMeeT ABOVHYI0 U30MSLMIO U NO3-
TOMY MOXET MOoAKNoYaThCs K po3eTkam 6e3 3a3eMneHus.

SE?)

=

LWym

TUNUYHBIA YPOBEHb B3BELLEHHOTO 3BYKOBOTO AABMEHNS
(A), nsmepeHHbIii B cootBeTcTBuM ¢ EN62841-2-1:
YpoBeHb 3BykoBoro Aasnenns (Ly): 100 ab (A)
YpoBeHb 3BykoBOW MoLHOCTM (Lya): 108 aB (A)
MorpewwHocTsb (K): 3 A6 (A)

NMPUMEYAHMUE: 3asiBneHHoe 3Ha4YeHne pacnpo-
CTpaHEeHus Lyma U3MepeHo B COOTBETCTBUN CO
CTaHJapTHOW METOAMKOWM UCNbITAHUIA U MOXET BbITb
MCMOMb30BaHO AJ151 CPABHEHUS UHCTPYMEHTOB.

NMPUMEYAHMUE: 3asBneHHoe 3Ha4eHne pacnpo-
CTpaHeHUs LyMa MOXHO Takxke UCMonb3oBaTh Ans
npeABapuUTesbHbIX OLIEHOK BO3AENCTBYS.

A OCTOPOXXHO: Ucnon b3yiiTe cpeacTBa
3aWnTLI cryxa.

A OCTOPOXXHO: PacnpocTpaHeHue wyma Bo
BpeMms (paKTM4EeCKOro UCMOorb30BaHMUS EKTPO-
VHCTPYMEHTa MOXET OTNIM4aTbLCSA OT 3asiBYIEHHOro
3Ha4YeHUs1 B 3aBMCMMOCTHM OT cnoco6a npumeHe-
HUA MHCTPYMEHTa U B 0COGEHHOCTH OT TUna o6pa-
6aTbiBaemou getanu.

A OCTOPOXXHO: O6sizatentHo onpegenuTe
Mepbl 6e30nacHOCTM ANs 3aWuThbl onepartopa,
OCHOBaHHbIe Ha OLieHKe BO3/1eICTBUA B pearnb-
HbIX YCIMOBUSAX UCNONb30BaHUs (C y4eTOM BCex
3TanoB paboyero LuMKna, Takmx Kak BbIKMto-
YyeHue UHCTPYMeHTa, paboTa 6e3 Harpy3ku n
BKIIOYEHMeE).

0
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CymmapHoe 3HayeHue Bubpaumm (Cymma BEKTOPOB

no Tpem 0caMm), onpefeneHHoe B COOTBETCTBUM C
EN62841-2-1:

Pabounin pexum: ynapHoe ceepreHue 6etoHa
PacnpocTpaHeHue Bubpauum (anp): 13,3 m/c?
MorpetwHocTb (K): 3,2 m/c’

Pabounit pexxum: cBeprieHve metanna
PacnpocTpaHeHue BuGpaLmm (anp): 2,5 M/c> unn meHee
MorpetwHocTs (K): 1,5 m/c?

NMPUMEYAHMUE: 3anBneHHoe obLuee 3HaYeHme pac-
npocTpaHeHust BUGpaLmm N3MepeHo B COOTBETCTBUU
CO CTaH4apTHOW METOAMKOM UCNbITaHUIA Y MOXET
ObITb UCNOMNBL30BaHO ANt CPABHEHWUSI UIHCTPYMEHTOB.
NMPUMEYAHUE: 3asiBneHHoe obLee 3HaYeHne
pacnpocTpaHeHusi BUbpaLmm MoXHO Takke UCNorb-
30BaTh A5 NpeABapUTEnbHbIX OLEHOK BO3AENCTBUS.

A OCTOPOXXHO: PacnpocTpaHeHue BUGpauum Bo
BpeMsi paKTMUECKOro UCMoNb30BaHUA 3NIEKTPOUHCTPY-
MeHTa MOXET OTINYaTbLCS OT 3asiBNEHHOro 3HaYeHUs B
3aBUCMMOCTH OT cnocoba NpUMeHeHNsi UHCTPYMeHTa n
B 0COGEHHOCTH OT TUNa ob6pabaTbiBaemoii fAeTanm.

A OCTOPOXHO: O6sizaTenbHo onpegenute
Mepbl 6e30NacHOCTM ANA 3aWMTbI onepaTopa,
OCHOBaHHbIE Ha OLIeHKe BO3AENCTBUA B pearibHbIX
YCNOBUAX MCMOMNbL30BaHUA (C y4eTOM BCeX 3TanoB
paboyero UMKNa, TakuX Kak BbIKITIOYEHNe NHCTPY-
MeHTa, paboTa 6e3 Harpy3ku u BKITHOYEHUE).

Heknapauum o cooTBETCTBUU

Tonbko 0ns eeponelickux cmpaH

[eknapaummn 0 COOTBETCTBMU BKIMOYEHbI B [punoxeHve
A K HacTosiLLeMy pyKOBOACTBY MO 3KCMyaTauum.

MEPbI BE3OINACHOCTU

O6Lure pekomeHAALMU NO
TexHUKe 6e3onacHocTu Ans
3NeKTPOUHCTPYMEHTOB

A OCTOPOXHO: O3nakomuTect co Bcemm
npeAcTaBneHHbIMA MHCTPYKLMUSIMUA NO TEXHUKe
6e30nacHOCTH, YKasaHMAMM, UNNIOCTPALMAMN

W TeXHUYECKUMM XapaKTepucTUKamu, npuna-
raeMbIMM K 4AHHOMY 3IeKTPOMHCTPYMEHTY.
HecobntoaeHne kaknx-nmbo MHCTPYKUMIA, yKasaHHbIX
HIDKE, MOXET NMPUBECTM K NMOPaKEHUIO 3MEKTPUHECKUM

TOKOM, NoXapy w/vnn cepbesHon TpaBMe.

CoxpaHuTe GpoLUIOPY C MHCTPYK-
LUAMM N peKkoMeHAauMaMMu ansa
AanbHenLero UCnofb30BaHMUA.

TepMuH "aneKTPOMHCTPYMEHT" B MpeaynpexaeHnax
OTHOCUTCS KO BCEMY UHCTPYMEHTY, paboTatoLiemy
OT ceTu (C NPOBOAOM) UNK Ha akkymynsaTopax (6e3
nposoja).

BezonacHocTb B MecTe BbiNonHeHusi pa6oT

1. Paboyee MecTO AOMXKHO GbITb YACTbLIM U
XOPOLLO OCBEeLUEeHHbIM. 3axiaMIieHne U NIoxoe
OCBELLieHMe MOryT CTaTb NPUYMHON HeCHACTHbIX
cnyyaes.

2.  He nonb3yhTecb 3NEeKTPOUHCTPYMEHTOM BO
B3pbIBOONacHoOM atmocdepe, Hanpumep B
NPUCYTCTBUM NIEFKO BOCTNITaMEHSIOLNXCS XKuUA-
KocTel, ra3oB unu nbinu. Mpu pabote anekTpo-
WHCTPYMEHTa BO3HUKAOT UCKPbI, KOTOPbIE MOTYT
NPUBECTYM K BOCMMAMEHEHUIO MbINN UM Fa30B.

3. Mpwu pabGoTte c INEKTPOUHCTPYMEHTOM He
ponyckanTe geTel UM NOCTOPOHHUX K MeCTy
BbINoOJNIHeHUs paboT. He oTBnekanTech BO BpeMs
paboTbl, TaK Kak 3TO NPUBEAET K MOTEPE KOHTPONS
Haj 3NeKTPOUHCTPYMEHTOM.

AnekTpobe3onacHoOCTb

1. BWnka aneKTPpoOMHCTPYMEHTa [OIDKHA COOT-
BeTCTBOBaTb CeTeBON po3eTke. 3anpeLyjaeTca
BHOCWUTb Kakue-nmbo uameHeHuUsi B KOHCTPYK-
LMo BUIKW. NSl 3NeKTPOUHCTPYMEHTa C
3a3eMneHneM 3anpeLaeTca MCnonb3oBaTh
nepexoaHUKMU. PO3eTkN U BUITKW, HE NOABEpraB-
LLINECS U3BMEHEHUAIM, CHUXKAIOT PUCK NOPaXeHNs
AMNEKTPUYECKMM TOKOM.

2. W3GeraiTe KOHTaKTa y4acTKOB Teria C 3a3eM-
NEeHHbIMU NOBEPXHOCTAMM, TAKUMU KaK TPyObl,
paaunaTopbl, 6aTapen oToNneHUs U Xomno-
AUNbHUKK. [py KOHTaKTe Tena ¢ 3a3eMIIeHHbIMU
npegmeTaMu YBENUMUUBAETCS PUCK MOPaXeHNs
3NEKTPUYECKMM TOKOM.

3. He nopBepraiTe 3aneKTPOUHCTPYMEHT Bo3aen-
CTBUIO AOXAA unu Bnaru. MNonagaHve BoAbl B
AMNEKTPOMHCTPYMEHT MOBbILIAET PUCK MOPaXeHUs
AMNEKTPUYECKMM TOKOM.

4.  AkKkypaTHO o6paLjaiTecb CO LWUIHYPOM NMUTaHUSA.
3anpeLyaeTcsa Mcnonb3oBaTh WHYP NUTaAHUA
ANA NepeHOCKU, NepemeLLeHUs NN 3BneYeHns
BUIKKU U3 po3eTkun. Pacnonaraiite WHyp Ha pac-
CTOSIHUM OT MCTOYHUKOB Tenna, Macna, ocTpbIX
KpaeB U ABMXYLUXCA aeTaneu. [oBpexaeHHble
WK 3anyTaHHble CeTEBbIE LLUHYPbI YBENNYNBAOT
PVCK NOPaXXeHUs AN1EKTPUYECKUM TOKOM.

5. MNpu ncnonb3oBaHUM INEKTPOMHCTPYMEHTA
BHE NoMeLleHUsA Ucnonb3ynTe yanuHUTenNb,
NoAXOoAALMNIA ANA 3TUX Lenen. Vicnonb3oBaHve
COOTBETCTBYHIOLLETO LLHYpa CHUXXAET PUCK nopaxe-
HUS BNEKTPUYECKUM TOKOM.

6. Ecnu aneKTpPOMHCTPYMEHT NPUXOAUTCH IKC-
nnyaTMpoBaTh B CbIPOM MecTe, UCNoNb3ynTe
JIMHUIO 3NEKTPONUTAHUSA, KOTOopas 3awWuilleHa
YCTPOMCTBOM, CpabaTbiBaloLLMM OT OCTaTOY-
Horo Toka (RCD). Vcnonb3sosaHne RCD cHikaet
PUCK NOPaXKeHUs ANEKTPOTOKOM.

7. PekomeHayeTcs Ucnonb3oBaTb NUTaHUe Yyepe3
RCD c HOMUHanNbHbLIM OCTaTO4HbIM TOKOM 30
MA Unu meHee.

8. ONeKTPOMHCTPYMEHT MOXeT co3fgaBaTb
anekTpomMarHuTHble nons (EMF), koTopble He
npeAcTaBNSAT ONAaCHOCTU ANs Nofib3oBaTens.
OpfHako nonb3oBaTensiM ¢ KapAnoCTUMYMSTO-
pamu 1 ApyruMu aHanorMyHbIMU MeLULMHCKUMMN
ycTpoicTBaMu criegyet o6paTUTbCs K NPon3Bo-
AMTEento yCTpoMCcTBa U/unu Bpady nepes Hadanom
3KCNnyaTaumm UHCTPYMEHTa.
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10.

He npukacanTech Kk pa3bemy anekTponuTaHus
MOKPbIMU pyKaMu.

Bo n36exaHue yrposbl 6e3onacHocTu, B cny-
Yae noBpexaeHus kabens ero Heob6xoaumo
3aMeHWUTb B MacTepCKON U3roToBUTENS.

JlnuHas 6e3onacHocTb

1.

Mpu ncnonb3oBaHUK 3NEKTPOUHCTPYMEHTa
6yabTe 6AUTENbHbI, creguTe 3a TeM, YTo

Bbl AienaeTte, U PyKOBOACTBYWTECH 34paBbIiM
cMbicnioM. He nonb3yiTech aneKTPpoUHCTPY-
MEeHTOM, ecrnu Bbl yCTanu, HaxoauTechb noa
BO3AeNCTBMEM HaPKOTUKOB, ankorons unu
NeKapCcTBEeHHbIX NpenapaTtoB. [laxe MrHOBEH-
Hasi HeBHUMATENbHOCTb NPV NCMOSb30BaHWUN
3MeKTPOMHCTPYMEHTa MOXET NPUBECTM K Cepbes-
HOW TpaBme.

Ucnonb3yiiTe HAMBMAYanbHbIE CpeACTBa
3awmThl. Bcerga HapeBanTe 3alMTHBLIE OYKM.
Takue cpegcTBa MHAUBMAOYaNbHOW 3aLWUTbI, Kak
mMacka OT Mbifn, 3alnUTHas Heckonb3sias obyBb,
Kacka Unu HayLLIHWKK, UCMOoMNb3yeMble B COOTBET-
CTBYIOLLMX YCIOBMSIX, MO3BONSIOT CHU3NTb PUCK
nonyyYeHnsi TpaBMbl.

He ponyckaiTe cnyuaiHoro 3anycka. Mpexae
YeM NoACOeAUHATL UHCTPYMEHT K UCTOUHUKY
nuTaHua n/unun akkyMmynsTopHon 6arapee,
NOAHMMATb UMU NEPEHOCUTL UHCTPYMEHT,
y6eautechb, 4To NepeknioyaTenb HaXoAUTCA B
BbIKIIOYEeHHOM MonoXxeHuu. NepeHocka anek-
TPOUHCTPYMEHTa C narbLEM Ha BbiKIoYaTene unm
nogava nMTaHUsl Ha UHCTPYMEHT C BKITIOYEHHBIM
BbIKIIOYATENEM MOXET NPUBECTM K HECHACTHOMY
cnyvato.

Mepen BkNOYEHNEM ANEKTPOUHCTPYMEHTA
CHUMMUTE C HEero Bce PeryrimpoBoYHbIE UHCTPY-
MEeHTbI U raevHble KnoYn. [aeyHbi unm pery-
TIMPOBOYHBIVA KINOY, OCTaBLUMIACS 3aKpeNeHHbIM
Ha BpalialLlenca getanu, MoXeT NPpUBECTM K
TpaBMe.

Mpwu akcnnyaTauum ycTpomcTBa He TAHUTECH.
Bcerpa coxpaHsiTe ycTon4unBoe nonoxeHue
v paBHOBecHe. OTO NO3BONUT NyyLle ynpaensTbh
3MNEKTPOVMHCTPYMEHTOM B HEMpeaBUAEHHbIX
cUTyaumsix.

OpeBalTecb COOTBETCTBYOLWMM o6pa3om. He
HapeBalTe CBOGOAHYIO oAeXAy UKW yKpalle-
HusA. Bawwu Bonockl 1 oAexaa AOMKHbI Bceraa
HaXOAMUTLCS Ha PaCCTOSIHUM OT ABUXYLUUXCS
petanen. CBobopHas ogexaa, ykpalleHus unm
[OJIMHHbIE BOMOCHI MOTYT NONacTb B ABWXYLLUECS
Aetanwv ycTpoiicTea.

Ecnu anekTpoMHCTPYMeHT o6opyaoBaH
cuctemom yaaneHus u cbopa nbinu, yoeam-
Tecb, YTO OHA NOAKIIOYEHa U Ucnonb3yeTcs
cooTBeTCTBYlOWMUM o6pa3om. Vcnonb3oBaHue
nblfiecbopHmKa CHUXaeT BEPOSTHOCTb BO3HUKHO-
BEHUWSI PUCKOB, CBSI3AHHbIX C MbIMbHO.

He nepeoueHuBanTe CBOM BO3MOXHOCTHU U

He nNpeHe6peranTe NnpaBUnamMm TeXHUKK 6e3-
OMacHOCTH, Aaxe ecrniv Bbl YacTo paboTtaeTe

C MHCTpyMeHTOM. HebpexHoe obpalleHune ¢
VNHCTPYMEHTOM MOXET CTaTb NPUYNHON CEPbE3HON
TpaBMbl 3@ 4OV CEKYHAbI.

Bo BpeMsi paboThbl C 3NEeKTPOMHCTPYMEHTOM
Bcerga HageBanTe 3aWUTHbIe o4ku. Ouku
AOOMKHbI cooTBeTcTBOBaTh ANSI Z87.1 ansa
CLUA, EN 166 ans EBponbl, unu AS/NZS
1336 ana Asctpanuu u HoBon 3enanguu. B
ABcTtpanuu u HoBow 3enaHauu onepartop
TakKke 06513aH HOCUTb 3aLUTHYI MacKy.

OTBeTCTBEHHOCTb 3a UCMONb30BaHWe CPeACcTB
3aWUThI onepaTopaMu U APYrMm nepcoHa-
nom B6nu3mn pabouen 30HbI BO3naraeTca Ha
paboTopaTens.

AkcnnyaTauus u o6enyxuBaHue
3NEKTPOMHCTPYMEHTa

1.

He npunaraiTe M3NULLIHWUX YCUIUM K 3MeK-
TPOUHCTPYMeHTY. Mcnonb3yinTe MHCTPYMEHT,
COOTBETCTBYHOLLMUIA BbINONHAEMOW BaMU
pab6ore. [MpaBunbHO NofobpaHHbIN 3NEeKTPOUH-
CTPYMEHT NO3BONUT BbINONHUTL paboTy nyyue un
6e3onacHee ¢ NPOU3BOANTENBHOCTbIO, Ha KOTO-
pyto OH paccunTaH.

He nonb3yntecb aneKTPOMHCTPYMEHTOM C
HeucnpaBHbIM BbikntoyaTenem. Jllobow anek-
TPOUHCTPYMEHT C HEMNCMPABHbLIM BbIKIlOYaTENEM
onaceH 1 AormkeH BbITb OTPEMOHTMPOBAH.
MNepep BbINONHEHWEM perynupoBOK, CMEHOW
NPUHaANEXKHOCTEN UNN XPaHEHUEM 3reK-
TPOMHCTPYMEHTa BCcerAa oTkntovanTe ero ot
MCTOYHMUKA NUTAHUA M/MNKN OT akKKyMynsATopa
MI CHUMaNTe aKKyMynATop, eCNu OH AIBNS-
eTcsl CbeMHbIM. Takve NpeBEHTUBHbIE MePbI
NPEefOCTOPOXXHOCTU CHUXKAIOT PUCK CryYaitHOro
BKITIOYEHNS 3NEKTPOUHCTPYMEHTA.

XpaHuUTe 3NEeKTPOMHCTPYMEHTLI B MecTax,
HeAOCTYNHbIX ANA AeTeN, U HE NO3BO-

nAWTe NUMuaMm, He 3HaKOMbIM ¢ paboTon
Takoro MHCTPYMEHTa I He NPOoYMTaBLUUM
AaHHble MHCTPYKLMUK, NONb30BaTbCA UM.
OneKTPOUHCTPYMEHT OMaceH B pykax HeOMbITHbIX
nonb3oBaTenem.

MoppepxuBanTe aNeKTPOUHCTPYMEHT U
AOMNOoSIHUTEeNbHbIE NPUHAANEXHOCTU B Haase-
XallieM cocTossHUK. Yo6eauTecb B COOCHOCTH,
oTcyTCTBUM AedopmaLmin ABUXKYLIUXCH Y3NOB,
NONOMOK Kaknx-nm6o aetanen unu apyrux
AedeKkToB, KOTOPbIe MOTYT NOBMUATbL HA
paboTy anekTPouHcTpyMeHTa. Ecnu nHctpy-
MEeHT NoBpeXaeH, OTPeMOHTUPYIWTE ero nepen
ucnonb3oBaHUeM. BorbLuoe YMCro HECHACTHBIX
cryyaeB NMPOUCXOAUT K3-3a NIIOXOro yxXoAa 3a
ANEKTPONHCTPYMEHTOM.
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6. PexyLumin MHCTPYMEHT BCeraa AONMKeH 6bITb
OCTPpbIM U YncTbiM. COOTBETCTBYOLLEE 06pa-
LLIeHVE C PEXYLLUMM UHCTPYMEHTOM, UMEIOLLIUM
OCTpble pexyLme KpOMKU, AenaeT ero MeHee
noaBepXXeHHbIM AedopmaLmnsiM, YTO NO3BONSET
nydlle ynpaensTb UM.

7. Wcnonb3ynTe aNeKTPOMHCTPYMEHT, NPUHAA-
NeXHOCTU, NPUCNoco6neHnsl  Hacaaku B
COOTBETCTBUM C AaHHLIMU MHCTPYKLIUSIMU
1 B LenAX, AN KOTOPbIX OH NpeAHa3HayeH,
YuYuTbIBasi NpyU 3TOM YCNOBUA U BUA BbINon-
HsieMol paboThl. icnonb3oBaHne anekTponH-
CTPyMEHTa He Mo Ha3HaYeHUo MOXET NPUBECTU K
BO3HVMKHOBEHMIO ONAacHOW CUTyaLmu.

8.  PYKOSAITKM MHCTPYMeHTa u cneuuanbHblie 130-
NMpoBaHHbIE MOBEPXHOCTU BCeraa AOMKHbI
ObITb CyXMMM U YUCTLIMU U He coaepXaTb
cnepoB mMacna unu cmasku. Ckonb3kue pyko-
ATKW 1 cneumarnbHblie NOBEPXHOCTU NPENSTCTBYOT
cobnogeHnio pekoMeHaaumin no TexHnke 6e3o-
NacHOCTMN B 3KCTPEHHbIX CUTYyaLUAX.

9. MNpwu Mcnonb3oBaHUN UHCTPYMEHTa He Hade-
BanTe paboume nepyaTku, TKaHb KOTOPbIX
WHCTPYMEHT MOXeT 3aTAHYTb. 3aTsArvBaHve
TKaHM paboynx nepyaTok B ABUXYLLMECS YacTu
MHCTPYMEHTa MOXET NPUBECTU K TPaBMe.

CepBucHoe o6cnyxumBaHue

1. CepBuUCHOe 06cnyXuBaHUe aNeKTPOUHCTPY-
MeHTa AOMKHO NPOBOAMUTLCS TONbKO KBanu-
(pMLUMpPOBaHHBIM CNELUANIUCTOM MO PEMOHTY
1 TONbKO C UCNOMb30BaHMEM MAEHTUYHbIX
3anacHbIX YacTer. OT0 No3BONUT obecneynTb
6e30MacHOCTb ANEeKTPONHCTPYMEHTA.

2. CnepywuTe MHCTPYKLMSAM MO CMa3Ke U 3ameHe
NpUHaAnNeXHoCTeNn.

Mepbl 6e3onacHocTU Npu

McnonbL30BaHWUM yaapHOW apenu

WHCTpYKUMM NO TeXHUKe Ge30MacHOCTH Npu BbIMos-

HeHuu pabot

1. Tpu ncnonb3oBaHUN yaapHOW Apenu UCNOofb-
3yWTe cpeAcTBa 3alWmMThl cnyxa. Bosgeicteme
LyMa MOXeT MPUBECTU K NoTepe crnyxa.

2. Wcnonb3yiTe gononHuTenbHble pyyku. MNoteps
KOHTPONS Haf UHCTPYMEHTOM MOXET NPUBECTU K
TpaBme.

3.  Ecnu npwu BbinonHeHUun paboTt cywecTByeT
PUCK KOHTaKTa pexyLLero MUHCTPyMeHTa co
CKPbITOM 311eKTPONPOBOAKOW UK COGCTBEH-
HbIM LUHYPOM MUTaHUSl UHCTPYMEHTA, AepXuTe
3NEKTPOMHCTPYMEHT 3a cneLunanbHO NpeaHa-
3HaYeHHble N30NTMPOBaHHbIE NOBEPXHOCTH.
Mpu KOHTaKTe MeTanIMyecknx YacTe aneKTPonH-
CTPyMEHTa C MPOBOAOM Mof, HanpsikeHnem onepa-
TOP MOXET MOoMNyynTb yaap TOKOM.

4. Tpv BbINONHEeHUU paboT Bcerga 3aHMmamnTe
ycTtonuunsoe nonoxexue. MNpu ncnonbsoBaHum
MHCTPYyMeHTa Ha BbicoTe y6eautechb B OoTCyT-
CTBUM NioAei BHU3Y.

5.  Kpenko nepxuTe MHCTPYMEHT 06enMm pyKamu.

6.  PyKu BOMXHbI HAXOAUTLCA Ha PaCCTOSIHUU OT
BpaLLaloLMXCcA AeTanen.

7. He octaBnsiTe pa6oTatolmint UHCTPYMEHT 6e3
npucmotpa. Bkntoyante MHCTPYMEHT TONbKO
Toraa, Koraa OH HaXoAUTCH B pyKax.

8. Cpa3sy nocne okoH4YaHus paboT He Npuka-
caunTech K rorioBke cBeprna unu getanu. OHu
MOryT GbITb O4YeHb ropsiuMMu, YTO NpUBeAeT K
0oXXOoram KOXxw.

9. HekoTopble MaTepuanbl MOTyT coaepxaTb
TOKCUYHbIe XMMUYeckue BellecTsa. Mpumure
COOTBeTCTBYOLMUE MePbl NPEAOCTOPOXKHOCTH,
4TOGbI U36€XaTb BAbIXaHUA UMK KOHTaKTa C
KoXeM Takux BewecTB. CobnioganTe Tpe6o-
BaHWUs, yKa3aHHble B nacnopte 6esonacHocTu
MaTepuana.

10. Ecnwu ronoBKy cBepria He yaaeTcs ocnabutb
Aaxe C MOMOLbIO OTKPbIBaHUS 3aXKUMOB, BOC-
nonb3yWTechb NNockory6uamu, 4To6bl BbITA-
HYTb ee. BbiTArMBaHue ronoeku ceeprna BpyYHyto
MOXET NPUBECTM K TPABMMPOBAHUIO €€ OCTPON
KPOMKOW.

WHcTpyKuMm no TexHuke 6€30NacHOCTM nNpu

MCnonb30BaHUU YANUHEHHbIX FONIOBOK CBepra

1. 3anpeleHo pabotaTb Ha paboyen yacTtoTe,
npeBbllallLleil MakcMManbHbie HOMUHANb-
Hble 3Ha4YeHUA ANs ronoBKK cBepna. Ha 6onee
BbICOKVX Paboymx 4acToTax CBEPNO MOXET
W30THYTbCS, €CNK NO3BONMUTL EMY BpaLlaTbcs
cB0o60aHO 6e3 KOHTaKTa C 3aroTOBKOW, YTO MOXET
NPUBECTY K TPaBMe.

2. Bcerpa HauuHaiTe cBeprieHMe Ha HU3KOoW
yacToTe, NpuXaB KOHYMK CBepna K 3arotoBke.
Ha 6onee Bbicokmx paboymx YactoTax cBepro
MOXET U30THYTbCSl, €CNW NMO3BONUTb EMY Bpa-
LwaTbcst cBo6oAHO 6e3 KOHTaKTa C 3aroToBKOW, YTO
MOXET MPUBECTU K TPaBME.

3. MNpuknapbiBaTe AaBrneHUe K UHCTPYMEHTY
TONbKO MO OCU CBepna U He NpuXuManTe
CBeprio CrMLWKOM cunbHo. CBepna MoryT
COrHYTbCSA, YTO NPUBEAET K MOMOMKE UMK NoTepe
KOHTPOISi U MOXET CTaTb NPUYMHOW TPaBMbl.

COXPAHWUTE OAHHbIE
MHCTPYKUUW.

A OCTOPOXXHO: HE LONYCKAMNTE, uto6bi
yAo6CTBO UMM ONbIT 3KCNSyaTauumn AaHHOro
YCTPOMCTBA (MONy4YeHHbIN OT MHOTOKPaTHOro
“cnonb3oBaHUA) AOMUHUPOBAnuW Hag CTPOrMM
cobniogeHMeM npaBun TeXHUKN 6esonacHo-

CTU Npu o6palleHnn ¢ ITUM YCTPOMCTBOM.
HEMNPABUINNbHOE UCMOJIb3OBAHMUE uHcTpy-
MeHTa UNu HecobGnioaeHne NpaBun TeXHUKK 6e3-
OMacHOCTH, yKa3aHHbIX B JaHHOM PyKOBOACTBeE,
MOXET MPUBECTU K TAXKENION TpaBMe.
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WCAHUE PABOTbI

ABHUMAHUE: Mepen perynupoBkoii unu
npoBepkoy hyHKLMIA MHCTPYMEHTa 06513aTeNnbHO
y6eaunTechb, 4TO OH BbIKITIOYEH U ero BUnkKa
BbIHYTa U3 PO3eTKMU.

HencTBuYe BbiKNIOYaTeN

A OCTOPOXHO: Mepen BKNOYEHMEM UHCTPY-
MeHTa B po3eTKy obs3aTennHo y6egurech, 4To
TPUrrepHbLIN NepeknioyaTens pabotaeTt Haane-
Xalwmm o6pa3omM 1 BO3BPALLAETCs B NONOXeHNe
"BbIKIT", ecnu ero oTnycTuTb.

» Puc.1: 1. KHonka 6nokvpoBku 2. BUHT perynuposku
4YacToThbl BpaLleHus 3. TpurrepHbIi nepe-
kntovartenb 4. Boiwe 5. Hxe

[lns 3anycka MHCTPYMEHTa NPOCTO HAXMUTE Ha TpU-
rrepHbIv nepeknovatens. [Ans yBenuyeHns yucna
060pOTOB HAXMWTE TPUITEPHBIN NepeknioyaTens
cunbHee. OTNyCTUTE TPUITEPHbIN NepeknioyaTens Ans
OCTaHOBKM.

[Ins npoaonmkMTensHON paboTbl HAXMUTE TPUITEPHBI
nepeknoyaTens, 3aTeM HaXXMUTe KHOMKY BroK1pOBKU.
[Inst oCTaHOBKM MHCTPYMEHTa, paboTaloLLero B pexvume
HenpepbIBHOW paboTbl, 40 ynopa HaXMWUTe 1 oTNyCTUTE
TPUITEepHbIN NepekniovaTens.

[Ina orpaHM4eHns makcumarnbHOW (nepemMmeHHoN)
YacTOTbl BPALLEHUSI UHCTPYMEHTA NpeAHa3HaveH BUHT
perynmpoBKM 4acToTbl BpaLleHus. Bpaluaiite BUHT pery-
JIMPOBKM YaCcTOTbl BPaLLEHUS MO YaCoBOW CTpeske Ans
NOBbILUEHWS YaCTOTbl U NPOTUB YaCOBOWN CTPENKM AN
CHWXEHWS 4acToTbl.

BknroyeHue namn

na mogenen HP2050F, HP2051F
» Puc.2: 1.Jlamna

ABHUMAHME: He CMOTpUTE HENOCPeACTBEHHO
Ha CBeT UM UCTOYHMK CBeTa.

[ns BKNOYEHNS NaMnbl NOTAHUTE KYPOK. OTI'IyCTMTe
KYPOK A5 OTKIK4YeHNs namnbl.

NMPUMEYAHMUE: Ina yaaneHus nbinu ¢ NUH3bI
namnbl UCNOMb3yNTe CyXyto TkaHb. He gonyckanTe
BO3HWKHOBEHWS Li@apanuH Ha NH3e namnbl, Tak Kak
3TO NpUBEAET K CHUXKEHNIO OCBELLEHHOCTH.

LdencTBue peBepCUBHOIo

nepekn4arens

ABHUMAHUE: Mepen paboToit Bceraa npose-
psAINTe HanpaBreHne BpalLeHus.

ABHUMAHUE: Wcnonb3yiTe peBepCcUBHbIN
nepekniyaTenb TOMbLKO Nocrne NosiHom ocTa-
HOBKM MHCTPYMeHTa. VIaMeHeHne HanpasneHus
BPALLEHUS 0 MOSHON OCTAHOBKM UHCTPYMEHTa
MOXET NPUBECTM K €r0 MOBPEXAEHNIO.

» Puc.3: 1. Pbliyar peBepcuBHOro nepeknovarens

[aHHbIi IHCTPYMEHT MMEET PEBEPCUBHBIN NepeKIio-
yaTerb Anst UBMEHEHWs HanpasrieHus BpalleHus.
MepeBeanTe pblvar peBepCMBHOIO NepeknoyaTens B
nonoxetue < (cTopoHa A) Ans BpaLLeHUst No YacoBOn
CTperkKe, Unn B NnosnoxeHue = (cTopoHa B) ans spatue-
HWSI NPOTWB YaCOBOW CTPENKU.

3MeéHeHune CKopocC

» Puc.4: 1. Crpenka 2. Pyyka perynmpoBku CKOPOCTH

C NOMOLLbIO PYYKM M3MEHEHUSt CKOPOCTM MOXHO npes-
BapuTenbHO BbIOpaTh ABa Anana3oHa CKOpPOCTy.

[N UsMeHeHNst CKOPOCTH MOBEPHUTE PYUKY perynu-
POBKM CKOPOCTYM TakuM o6pasoM, 4Tobbl CTpenka Ha
Kopnyce MHCTPYMeHTa yka3sblBana B HarnpasneHum
nonoxexusi “I” ons Bblbopa HN3KOW YaCTOTbI UMK B
HanpasneHun nonoxexus “lI” ons Boibopa BbICOKON
4acToThlI.

Ecnu pyyky TpyAHO NOBEpHYTb, CHa4Yana crerka nosep-
HWTe NaTpoH B N06OM HanpaeneHuu, a 3aTem CHoBa
NOBEPHUTE PYYKY.

ABHUMAHUE: UcnonbayiiTe pyuKy uameHe-
HUSi CKOPOCTU TOMNLKO NOCHIEe NOMHON OCTaHOBKMN
MHCTPYMeHTa. /I3MeHeHne CKopoCTM BpaLLeHUst Ao
MOJSTHOM OCTAHOBKM MHCTPYMEHTa MOXeT NPUBECTM K
€ro NoBPeXaeHNI0.

ABHUMAHUE: Bcerpa yctaHaBnuBaiite pyyky
VU3MEeHEeHUsA 4acToTbl B NPaBUITbHOE MONOXeHNe.
Ecnu npun paboTte ¢ MHCTPYMEHTOM pyyKa U3MeHeHUs
CKOPOCTW HAaXOAUTCS B MPOMEXYTOHHOM MOSIOKEHNN
mexay “I” n “ll”, 3To MoXeT NPUBECTM K NOBPEXAEHMNIO
WNHCTpyMeHTa.

Bbi6op pexuma gencreus

ABHUMAHME: Bceraa nepesoguTe pblvar
V3MeHeHUs pexumMa paboThbl 40 KOHLA B Xena-
emMoe nonoxeHwue. Ecnu Bbl bygete paboratb ¢
VNHCTPYMEHTOM, a pbl4ar npu aTom ByaeT HaxoauTbes
nocepeauHe Mexay 0603Ha4YeHUSIMU PEXVUMOB, 3TO
MOXET NPUBECTM K NOBPEXAEHMIO MHCTPYMEHTa.

» Puc.5: 1. Pbluar usmeHeHus pexumma pabotbl

[aHHbI MIHCTPYMEHT MMEET pblvar U3MEHEHUs pexuma
paboTbl. [Ins cBepneHus ¢ nepcdopaunen caoBuHLTe
pblyar nepeknioyeHmnst pexnma paboTbl BNpaBo (CUM-
gon T ). Ecnu TpebyeTcs Tonbko cBeprneHve, caABUHbTE
pblyar nepekryeHnst pexmma paboTbl BNEBO (CUM-
gon 2 )

CBOPKA

ABHUMAHME: Mepen npoeeaeHNeM Kakux-
nnm6o paboT C MHCTPYMEHTOM 06si3aTenbHO Npo-
BepsiiTe, YTO UHCTPYMEHT BbIKITHOYEH, a LUHYP
NMUTaHUsA BbIHYT U3 PO3ETKMU.
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YcTtaHoBKa 60KOBOM pyyKu

(BcnomMoraTenbHOW PYKOSITKA)
» Puc.6:

1. OcHoBaHue py4ku 2. BokoBas pyyka
(BcromoratenbHas pykosTka) 3. 3ybbsa
4. BeicTyn

[ns obecneyeHunsi 6esonacHoCcT BO Bpems pabot
BCeraa Ncnonb3yiiTte 6OKOBYIO PyyKy. YCTaHOBUTE
6OKOBYIO PYyKy Tak, YTOObI BbICTYMbl HA €€ OCHOBaHUK
BOLUSIM B Na3bl Ha LUMNHOPUYECKON YacTU UHCTPY-
MeHTa. [locne aToro 3aTsAHUTE PyYKy B HY>XXHOM Nono-
XEHWUW NyTem NoBopoTa No 4Yacosoii ctpenke. OHa
nosopayvsaetcsi Ha 360° ans 3akpenneHus B no6om
MONOXEHN.

YcTaHOBKa Unu CHATUE rosIOBKU

cBepna

Ona mogenen HP2050, HP2050F

» Puc.7: 1.T1aTpoHHbIN KMoy

[lnst ycTaHOBKM ronoBky CBepra BCTaBbTe ero 10 yrnopa
B 3@XXMMHOW NaTpoH. Bpy4Hyto 3aTAHUTE 3aXXMMHON
naTpoH. BcTaBbTe NaTpoHHbIV KoY B Kaxaoe u3

TPex OTBEPCTHUIA 1 3aTSIHUTE ero Mo YacoBOW CTPerke.
Obs3zaTtenbHO 3aTarmBanTe BCe TpU OTBEPCTUSI NAaTPOHa
paBHOMEpPHO.

[nsi CHATWSA ronoBku cBepna noBepHuTe I'IanOHHbIVI
KoY NpoTuB YacoBoWn CTPESIKM TONbKO B OAHOM OTBEp-
cTum, 3aTem ocnabbte NaTpoOH BPYYHYIO.

Mocne ncnonb3oBaHUS NATPOHHOIO KIoYa He 336yAbTe
BEPHYTb €ro B NepBoHavaribHOe NnonoxeHue.

Ons mogenen HP2051, HP2051F
» Puc.8: 1. Mydra 2. Konbuo

YaepxuBawnTe KONbLO 1 NOBEPHUTE BTYNKY NPOTUB
4acoBOW CTPEnKM Ans 0CBOBOXAEHUS KyNaykoB 3axunM-
Horo naTpoHa. BcTaBbTe ronoBky cBeprna B 3aXuM-

HoWi naTpoH Ao ynopa. Kpenko yaepxuBasi KosnbLo,
NoBepHWTE BTYIKY MO YaCOBOW CTPernKe AN 3aTSHKKN
naTpoHa.

[Insi CHATUA ronoBky cBEprna yaepXvsanTe KonbLo v
noBepHWTE BTYIIKY MPOTUB HYAaCOBOW CTPEsKu.

my6uHomep

[ononHumeneHble npuHadnexHocmu
» Puc.9: 1. nybuHomep

my6uHomep yaobeH Ans ceeprneHust oTBepcTui
ofanHakoBon rny6uHbl. Ocnabbre GOKOBYHO PyyKy 1
BCTaBbTE rMyGuHoMep B oTBEPCTME BOKOBOMN PYYKH.
OTperynupyiTe rny6uHoMep Ha xenaemyto rny6uHy n
KPEnkKo 3aTsiH1Te GOKOBYHO PYUKYy.

NMPUMEYAHMUE: My6uHoMep Henb3s ucnonb3oBaTh
B MeCTe, rie OH yAapsieTcs 0 KOpnyc MHCTPYMEHTa.

=

5

SKCIIJTYATALUNA

ABHUMAHME: Bceraa nonb3ynTecb 60KOBOM
pyuKoM (BcnoMoraTesibHOM PYKOSAITKON) U npu
paboTe Kpenko gepXuTe MHCTPYMEHT U 3a 6oko-
BYIO PYUKY, U 3a PyUKy C BbIKntovaTenem.

» Puc.10

CBeprneHue ¢ yaapHbIM feACTBUEM

ABHUMAHUE: Korga nHcTpyMeHT/ronoska
cBepra Ha4YMHaeT BbIXOAUTL U3 MaTepuana npu
3aBepLUEeHUN OTBEPCTUS MW Korda OTBepCcTMe
3abuBaeTcs CTPYXXKON UIN YacTuLamMu, a Takke npu
nonagaHwuu Ha NPyToK apMaTypbl NPy CBEPMEHNN
6eToHa, BO3HMKAET OrPOMHOE MIHOBEHHOE yCunue Ha
VHCTPYMEHT/ronoBKy cBepna. Bceraa nonb3yintech
60KOBOM pyU4KOWM (BCoMoraTenibHOW PYKOATKOW)
1 npu paboTe KPenko AepXUTe MHCTPYMEHT U 3a
GOKOBYIO PYUKY, M 3a PyUKY C BbIKNioyaTenem.
HecobniogeHve gaHHoro TpeboBaHUsi MOXeT npuBe-
CTW K NOTepe KOHTPOMS Haf MHCTPYMEHTOM U Cepbes-
HOW TpaBme.

Mpwn cBepneHnn B 6eToHe, rpaHnTe, Kepamn4eckomn
NAUTKE U T. N. CABWUHBLTE pblvar U3MEeHeHNs pexuma
paboTbl B nonoxeHne, 0603Ha4eHHOe CUMBOIIOM T,
4yTOBbI BKMIOUYMTL PEXUM “cBepreHve ¢ nepdopauuein”.
McnonbayiiTe cBeprno c ronoBkou U3 kapbuaa
Bonbdpama.

PacnonoxwTe ronoBky cBepra B ernaeMoM MonoxeHun
B OTBEPCTUW, 3aTEM HAXMMUTE TPUITEPHbIN NEepeKio-
YaTenb. He npunaravite N3NULWHUX YCUIUIA K UHCTPY-
MeHTy. Hebonbluoe ycunune Ha UHCTPYMEHT NPUBOAUT

K NyyLnm pesynsratam. YaepxuBante MHCTPYMEHT Ha
MecTe W He jonycKaiiTe ero cockarnb3ablBaHusi ¢ MecTa
BbINOMHEHNS OTBEPCTHUS.

He npumMeHsanTe gononHUTENbHOE AaBMEHNE, eCnn
OTBEPCTME 3aCOPEHO LLENKAaMM NI NMOCTOPOHHUMMU
Yactuuamu. BmecTo aToro ganTe MHCTpyMeHTy nopabo-
TaTb BXOSIOCTYIO M 3aTeM YaCTUYHO BbITALLMTE rONIOBKY
cBepna u3 oteepctus. Ecnu aTy npoueaypy npoaenatb
HEeCKOIIbKO pa3, 0TBEPCTUE OUUCTUTCS U MOXHO ByaeTt
BO306HOBUTbL 0GbIYHOE CBEPREHUE.

Mpy
HononHumeneHsbie npuxnadnexHocmu
» Puc.11: 1. Tpywa ana npogysku

Mocrne cBepneHnsi OTBEPCTHS BOCMONb3yATECH rpyLLEN
ANsi NpoayBKu, YTOBbI yAanuThb Mbifb U3 OTBEPCTUS.

AONS NPoAYyBKU
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ABHUMAHME: YpeamepHoe HaxaTue Ha
MHCTPYMEHT He YCKOpPUT cBeprieHue. Ha camom
[erne, YpeamepHoe AaBrneHVe TOMbKO NoBPeauT
HaKOHEYHVK rOfIoBKM CBEPSIa, CHU3WT NPOU3BOAMUTESb-
HOCTb UHCTPYMEHTa W COKPATWT CPOK €ro CIyx6bl.

ABHUMAHUE: Kpenko yaepxuBanTe MHCTPY-
MEHT 1 6yALTe OCTOPOXHbI, KOFAa rofloBKa
cBepna HauMHaeT NPOXoAMTbL CKBO3b 06paba-
ThIBaeMyto AeTanb. B MOMEHT BbIxoaa rofnosku
cBepria U3 feTarnu BO3HUKaeT OrpOMHOE yCunve Ha
MHCTPYMEHT/CBEpIO.

A BHUMAHME: 3aknukuBwas ronoeka ceepna
MoOXeT ObITb 6e3 npo6nem nsBnevyeHa us obpa-
6aTbiBaeMoii AeTanv nyTemMm M3amMeHeHUsi HanpaB-
NeHusi BpalleHusi Npy NoMoLLn peBepCUBHOIo
nepeknioyatens. OgHako ecnu Bkl He byaete
KPenko AepxaTb MHCTPYMEHT, OH MOXeT pe3ko
CABUHYTbCSA Ha3ag.

ABHUMAHUE: Bceraa 3akpennsiite o6paba-
TbiBaeMble geTanu B TUCKaX UM aHanormyHom
3aXKMMHOM YCTpOMCTBe.

Mpw cBepneHnn fepesa, MeTanna unv nnacTvka
CABUWHbTE pblyar M3MEHEHUs pexuma paboTbl B
nonoxenne 2 , YTOGbl MCMOMNBb30BaTh PEXUM “TONBKO
cBepneHue”.

CBepneHue gepeBa

Mpu cBEpneHnn fepeBa HaunyyLne pesynsraTbl
[OCTUraloTCs C MPUMEHEHeM CBEpI Ans Aepesa ¢
HanpasnsoLLMM BUHTOM. Hanpasnsiowmii BUHT ynpo-
L@eT CBEPrIeHNe, YaepKMBas rofnoBKy ceepna B obpa-
GaTbiBaEMoii feTanm.

CBepneHue meTtanna

[lns npefoTBpaLLeHnst CKOMbXeHUs CBEpa Npu Havane

CBeprieHnsi caenarite yrnybneHne ¢ NoMoLLbio Kep-
Hepa 1 MoroTKa B TOUKe CBepreHusi. BctaBbTe ocTpue
ronoBKU cBepna B yrny6neHue n Ha4HUTe CBEpEHNE.
Mpu cBEPNIEHUM METANIIOB NOMbL3YATECH CMa304HO-0X-
naxaatoLLen KMAKOCTbIO0. McknioyeHne cocTaBnsitoT
Xenes3o v NaTyHb, KOTOPbIE HAZ0 CBEPNUTbL HACYXO.

OBCITYXUBAHUE

MABHUMAHME: Mepen npoBepkoW Unu npo-
BeAeHueM TexobcnyxuBaHus yéeaurechb, 4To
VMHCTPYMEHT BbIKIIIOYEH, a LUTEeKep OTCOeAUHEH OT
po3eTKM.

MPUMEYAHMUE: 3anpewaeTcs ucnonb3oBaTb
6€eH3unH, pacTBOpUTENU, CNUPT 1 Apyrve nopo6-
Hble XXUAKOCTU. ATO MOXET NPUBECTM K obecLiBe-
YuBaHUI0, AehOpPMaLIMK U TPELYMHAM.

OuncTKa BeHTUNSILMOHHbIX

OTBepcTUi

» Puc.12: 1. BeHTUNSALMOHHbIE OTBEPCTUS

WHCTPYMEHT 1 €ro BEHTUNALIMOHHBIE OTBEPCTUS
[OIKHbI COOEPXaTbCA B YNCTOTE. BLINONHANTE 04MCTKY
BEHTUNALMOHHBIX OTBEPCTUIA UHCTPYMEHTA PerynsipHo
VI B Cryyae 3aCopeHusi.

[ns o6ecnevennss BESOMNACHOCTU n
HAOEXXHOCTW nagenusi peMoHT, NpoBepka 1 3ameHa
YronbHbIX LETOK 1 ntobble Apyrue paboTebl no Texobeny-
XKMBAHWIO UMW PerynMpoBKe AOMKHbI OCYLLECTBNATLCS

B YMOMHOMOYEHHbIX cepBuc-LeHTpax Makita ¢ ncnonb-
30BaHMEM 3anacHbIX YacTeln TONbKO NPOM3BOACTBA
koMmnaHun Makita.

AONONHUTENBbHBLIE

NMPUHAONEXHOCTH

ABHUMAHME: [aHHble NPUHAANEeXHOCTN Unn
nprucnoco6neHns peKkoMeHAYTCA ANA UCNONb-
30BaHUA ¢ MHCTpyMeHToM Makita, ykasaHHbIM B
HacTosweM pykoBoacTBe. Vcnonb3oBaHne Apyrnx
NPUHaANEXHOCTEN UNW NPUCNOCOBNEHNIA MoXeT
NpMBECTM K NONyYeHnto TpaBMbl. MicnonbayinTe npu-
HaANEeXHOCTb UNK NPMUCNOcoBneHne TonbKO No yka-
3aHHOMY Ha3Ha4YeHUIo.

Ecnu Bam HeoGxoamMmo coeicTaue B NosyyYeHun
[OMNOMHUTENbHON MHGOPMaLMK MO 3TUM NPUHAATIEKHO-
CTAM, CBSXKMTECH C BalwmM cepBuc-LeHTpoM Makita.

. [onoBka cBepna ¢ HaKOHEYHUKOM U3 kapbuaa
Bonbdpama

. Hacagku ons oteepTku

. KonbueBble nuibl

. Ipywa ana npoayskn

. CBepnunbHbIvi NaTpoH 6e3 knoya

. MaTpoHHbIN Kntoy

. Pyuka B c6ope

. ny6uHomep

. MnacTmaccoBbii YeMoaaH ANst NepeHockn

NMPUMEYAHMUE: HekoTopble anemMeHTbl cnvcka
MOryT BXOAWUTb B KOMMINEKT MHCTPYMEHTA B Ka4ecTBe
cTaHdapTHbIX npucnocobnennin. Ol MoryT oTnu-
YaTbCsl B 3aBUCMMOCTM OT CTPaHbI.
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KA3AKLLUA (TynHycka Hyckaynap)

TEXHUKAITIbIK CUMNMATTAMAIAPDI

Ynri: HP2050 / HP2050F HP2051 / HP2051F
XKbingamablk Kofapbl TemeH XKofapbl TemeH
SHimainiri BeTtoH 20 MM - 20 MM -

Bonat 8 MM 13 Mm 8 MM 13 Mm

Araw 25 Mm 40 mm 25 mm 40 mm
YKYKTEMECI3 XbiraMAabIFbl 0-2900 Mun™ | 0-1200 Mun™" | 0-2900 MuH™" | 0 - 1200 MuH™
Bip MUHYTTaFbI COKKbI CaHbI 0-58000MuH™" | 0-24 000 MuH™ | 0-58000 MuH™ | O - 24 000 MuH"
YKannbl y3blHAbIFbI 362 mm 360 mm

Tasa canmarbl

2,5 kr

Kayinciaaik knacb!

En

. 3epTTey MeH a3ipneyaiH y3aikcis 6araapnamacbiHa 6ainaHbICTbl OCbl KyKaTTafbl TEXHUKAIbIK cunaTtramanap

ecKepTyci3 e3repTinyi MyMKiH.

. TexHvKanblk cMnatTamanapel ap enge ap Typni 6onybl MyMKiH.
. Canmarbl EPTA-Procedure 01/2014 ctaHpgapTbiHa caikec

TemeHae xababikTa naaanaHbinysl MyMKiH 6enrinep
KepceTinreH. ManganaHy anabliHAa onapabiH
MafbIHaCbIH TYCIHIN anbiHbI3.

MaiiganaHy eHiHaeri HyCKaymnbIKTbl OKbIN
LUbIFBIHBI3.

KOC KABATTbI OKLLAYIIAY

Tek EO enpgepi ywiH

OnekTp xabablKTbl HEMece akkyMynsTop
6norbIH TYPMBICTbIK KanablkTapmeH bipre
TacTamaHbi3! ONeKTp xoHe ANeKTPOoHAbI
XabablKTbl KOKbICka TacTay 6oibIHLLA
Eyponanbik AVpeKTUBaHbIH LWapTTaphb!
XaHe YNTTblK 3aHHaMara Calkec xy3ere
acbIpbinybl 6oMbIHLLIA, KbI3METTIK Mep3imi
asKTanfaH anekTp xabablk 6enek
KUHanbIN, 9KONOrUsNbIK TYPFbAaH Kayincis
YTUNU3aLmMs NyHKTIHE KaTapbinybl TUIC.

KonpaHy maKkcaTbl

Kypan kipniL, 6eTOH xaHe TacTa Cokkbinay apKbiibl
GypFbinayfa, COHAAN-aK arall, MeTans, kepamyka xoHe
NnacTMKTe COKKbIaychl3 GypFbinayFa apHasnfaH.

Kypan aknapaTTblk TakTanwana kepceTinreH
KepHeyMeH Gipaen KyaT ke3iHe KOCbInybl Kepek

XoHe Tek 6ip cdhasanbl AT ke3iMeH XyMbIC icTeyi
kepek. OnapaplH Koc kabaTTbl okLaynamack! 6ap
6onfaHabIKTaH, Xepre TyhblKTanmaraH po3eTkanapasl
nanpganaHyra 6onagbl.

EE?)

EN62841-2-1 cTtaHgapTbliHa caW aHbIKTanfaH
CTaHAapTThl A-efLeHreH LWy AeHrewi:
[biBbIC KbICbIMbIHBIH AeHreli (Lya) : 100 A
[Obi6bic KyaTbiHbIH AeHreni (Lya) : 108 oBA
Oenciagik (K): 3 aBA

ECKEPTNE: WypabiH xxapusanaxFaH Tapany maH(aep)
i cTaHAApTThI CblHAY diCiHE COMKEC OfILLEHIeH XaHe
OHbI Gip Kypanabl eKiHLLi KypanmeH canbiCTbIpy YLUiH
nanganaHyra 6onagbl.

ECKEPTIE: XXapusanaHraH wyabl coHaan-ak acepai
angblH ana 6aranay ywiH nanganadyra 6onagbl.

AECKEPTY: KopraHbIC KynakkabbIH KMiHi3.

AECKEPTY: AnekTpnik Kypanabl ic XysiHae
nanpanany kesiHaeri WyAbIH Tapany MaHi
KypanabiH nanpanaHy apiciHe, acipece kaHpan
AanblHOaMa eHaenreHiHe 6annaHbICTbI
XapusAnaHfaH MaHiHeH e3relue 60mnybl MyMKiH.

AECKEPTY: 1c Xy3iHae nanganady KesiHgeri
acepai 6aranay HerisiHae onepaTopabl KOpFay
YLWiH Kayincisaik wapanapbiH aHbIKTaHbI3
(KypanabiH ewipinreH yakbITbl XXaHe 60c Xypic
yaKbITbIH KOCa anfaHfa, icke Kocbiny yakbITbl
CUAKTbI GapnbIK XKYMbIC LMKNAEPiH ecKepy Kepek).

EN62841-2-1 calikec aHblKTanfaH AipinAix annbl MaHi
(yw ocbTik BeKTOpPnbIK coma):

XyMbIC pexumi: 6eToHAbI COKKbInay apkbinbl Byprbinay
Hipinaiy Tapanysb! (anp): 13,3 m/c?

Hencisaik (K): 3,2 m/c’

XKymbic pexumi: meTanabl 6yprbinay

Hipingin Tapanysl (anp) : 2,5 m/c’ Hemece ofjaH a3
Hancisgik (K): 1,5 m/c’
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ECKEPTIE: Oipinain xxapusinaHfaH xannbl MaH(aep)
i CTaHOapTThl CbiHAY SAICIHE COMKEC OrLLIEHIeH XaHe
OHbl 6ip Kypanabl eKiHLLi KypanmeH canbiCTbIpy YLUiH
nanpanaHyra 6onagbl.

ECKEPTIE: CoHpaii-ak AipinaiH xapusnaxfaH
Xannel MaH(aep)iH acepdi anaplH ana 6aranay yLiH
nanpanaHyra 6onagbl.

AECKEPTY: AnekTpnik Kypanasl ic xy3siHae
nanganady KesiHaeri AipinAaid MaHi Kypanabiy
nanpanady agiciHe, acipece KaHpan aanbiHaama
eHAenreHiHe 6annaHbICTbI XXapusnaHfaH
MaH(Aep)iHeH e3relue 60mnybl MYMKiH.

AECKEPTY: 1c Xy3iHae nanpanany kesiHaeri
aceppai 6aranay HerisiHAae onepaTopAbl KopFay
YWiH Kayinci3aik wapanapbiH aHbIKTaHbI3
(KypanabIH ewipinreH yakbITbl XxaHe 60c Xypic
YaKbITbIH KOCa anfaHaa, icke KOCbliny yaKbITbl
CUSAKTbI 6apnblIK XXYMbIC LMKNAEPiH ecKkepy Kepek).

TexHUKanbIK pernamMmeHTTepAiH

TanantapblHa COMKeCTIK Typanbl
AeKknapauusnap

Tek Eypona endepiHe apHanraH

CalikecTik geknapauusnapbl ocbl NanganaHy XeHiHaeri
HYCKayNbIKTbIH A KOCbIMLLACBIHA KOCbISFaH.

KAYINCI3AIK BONbIHLLA
ECKEPTYINEP

AnekTpnik KypanablH Xannbl

Kayincisgik eckeptynepi

AECKEPTY: Ocui 3NEKTPNiK KypanMeH

Gipre 6epinreH Kayincisaik eckeprynepiH,
HycKaynapAbl, CypeTTepai XoHe TeXHUKanbIK
cunaTTamanapabl OKbIn WbIFbIHbI3. ToMeHae
6epinreH Gaprblk Hyckayabl OpblHAAMaFaH Xarganaa,
3MEKTP TOrbIHbIH, COFYbI, OPT LUbIFYbI XXOHE/HEMece
aybIp xapakaT anyra ceben 60nybl MyMKiH.

Anparbl yakbITTa KongaHy yuwiH
GapnblK eCKepTy MeH HycKayAabl
caKran KOMbIHbI3.

Eckeptynepaeri “anekTpnik kypan” TepMUHi KyaT Ke3iHeH XyMbIC
iCTENTIH (CbIMAbI) aNeKTpAiKk Kypanabl HeMece akkyMynsaTopMeH
XYMbIC iCTEATIH (CbIMCBI3) anekTpnik Kypanabl 6ingipesi.
Xymbic aimarbiHAaFbI Kayincisaik

1. XKyMbic aimarbl Ta3a api KapblK 60nybl kKepek.
Jlac Hemece KapaHfbl aimakTapaa xasaTtanbim
oKuFanap TyblHAaybl MYMKiH.

2. OneKTpnik Kypanabl aiiHanacbIiHAa Te3 TyTaHaTbIH
CYMbIKTbIK, Fa3 HeMece LWaH CUAKTbI 3aTTapaaH
TypaTbIH Xapbinbic Kayni 6ap opranapaa
nanpaanaH6aHbI3. JnekTpnik Kypangap WwaH Hemece

rasfibl TyTaHAbIPaTbIH AMEKTP YLIKbIHAAPbIH LblFapazbl.

3.  OnekTpnik Kypanabl nanaanaHfaH kesge,
6ananap xaHe 6erae agamaap aniwak xypyi
Kepek. backa Hopcere anangacaHbI3, Kyparnfa ne
6ona anman KanyblHbI3 MYMKiH.

AnekTpnik Kayincisaik

1. OnekTpnik KypanabIH awacbl po3eTkara canKkec
Kenyi kepek. AlaHbl ewGip xaFaanaa e3repTneHis.
ApanTep alianapbiH Xepre TyWbIKTanfaH
3NeKTPNiK KypanaapMeH naaanaH6aHbi3.
©3repTiniMereH allanap MeH CoyKec KeNneTiH
poseTkanap aneKkTp TOrbiHbIH COFy KaymniH asantagbl.

2. TyrikTep, pagnaTtopnap, Xbiny 6atapesanapbl
)K9He TOHa3bITKbIWTapP CUAKTbI Xepre
TyMbIKTanfaH 6yMbimaapabl ycTamaHbis. Erep
[eHeHi3 xepre TynblkTanaTbiH 6onca, Tok CoFy
Kkayni xxofapbl 6onagebl.

3. AnekTpnik KypanaapAbl XXaHObIpAbIH acTbiHa
HeMece binFanabl xepnepre KONMaHbI3. ANeKTPAik
Kypanra cy kipeTiH 6onca, Tok CoFy kayni apTazbl.

4. KyaT cbIMbIH MYKMAT naiaanaHbiHbI3. AneKTpnik
Kypanabl Tacy, TapTy HeMece KyaT ke3iHeH
axbIpaTy YWiH KyaT CbIMbIH NnanganaHyfa
6onmanabl. Kyat cbiMbIHa bICTbIK 3aT, MaW,
OTKip XXMeKk Hemece Ko3fanmanbl 6enwekrep
TUMeYi Kepek. 3akbiMaanFaH Hemece oparnfaH Kyat
cbiMAapbl TOK COFy kayniH apTTbipagbl.

5.  OnekTpnik Kypanabl cbipTTa NanpanaHfaHaa,
CbIpTTa KonAaaHyfa Xapamabl y3apTKbIWTbI
KonaaHbliHbI3. ChipTTa KonaaHyFa xxapamabl
LWHYPAbI NanganaHy ToK COoFy kayniH asantagbl.

6.  Erep anekTpnik Kypangbl binFanbl xepae
navaanaHy Kkepek 6ornca, KOpFaHbICTbIK
axbipaTy KypbinFbicbliH (RCD) nanpganaHbiHbI3.
KopFaHbICTbIK @XbIpaTy KypbINFbICbIH Nanaanaxy
TOK COFY KayniH asantagbl.

7.  OnekTp KyaTbiH apaanbiMm 30 MA Hemece oaaH
Kem HoMuHanabl auddepeHumanabl Torbi 6ap
KOPFaHbICTbIK aXblpaTy Kypbinfbicbl (RCD)
apKbinbl NanaanaHy ycbiHbINaabl.

8.  JnekTpnik Kypanaap aneKTpMarHuTTik epictep
whbiFapagbl, ONn nanaanaHylubliFa KayinTi
eMec. [lereHMeH 3MeKTpoKapauoCTUMYNSTOP
XaHe CofFaH ykcac backa MeamumHanbIk
KYpbINFbINapAblH naiaanaHyLubinapb! aNeKTpik
Kypanapl nanganaHbac 6ypbliH, eHAipyLwiMeH
XaHe/HeMece fippirepMeH KeHeCyi kepek.

. Kyart awachbIH cy KonbiHbI36€H yCTaMaHbI3.

10. Erep cbiMbI 3aKkbimAaanfaH 6onca, kayinTeH
cakTaHy YLWiH OHbl OHAIpYLUire HeMece OHbIH
areHTiHe anapbin aybICTbIPbIHbI3.

XKeke Kayincisaik

1. OnexTpnik Kypanabl naipanaxfaH kesae, xacan
KaTKaH XYMbICbIHbI3Fa KbIPaFblblK TaHbITbIM,
MYKMUAT GonbiHbI3. LLlaplwaraHpa Hemece ecipTki,
ankoronb HeMece A3pi-A3PMeKTiH acepiHae GonFaH
Ke3Ae aNeKTpnik Kypanabl nanaanaH6anbI3.
OnekTpnik kypanabl nataanaHy kesiHge con faHa
aHCbI3AbIK TaHbITY aybIp XapakaTka aKernyi MyMKiH.

2. Xeke KopfaHbIC KypanaapbiH naiaanaHbIHbI3.
MiHaeTTi TypAe KopFaHbIC KO3inaipiriH TaFbIHbI3.
LLlaHHaH KopFanTbIH Macka, CbipFaHaManTbiH
KOPFaHbIC asiK KMiMi, kacka Hemece Kyrnakkan CUsiKTbl
KOpPFaHbIC xabablKTapblH TUICTi XaFganapaa
KOMAaHy xapakaTTaHyAbl a3antagbl.
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Kespencok icke KocyabiH anabiH anbiHbI3.
Kypanabl KyaT ke3iHe xaHe/Hemece
aKKyMynATop 6norbiHa Kocnac 6ypbiH, OHbl
XWHan HeMece TacbiManpamac 6ypbliH,
aybICTbIPbIN-KOCKbILW OwWipyni Kynae ekeHiHe
Ke3 XeTKi3iHi3. Caycak anekTpnik KypanabiH
aybICTbIPbIN-KOCKbILLbIHAA TYPFaH Ke3Ae OHbl
TacbiMangay Hemece aybICTbIPbIN-KOCKbILLbI
KOCYMbl ANeKTPANiK Kypanabl KyaT ke3iHe Kocy
azaTanblM OKUFara 9Ken COFybl MYMKIH.
AnekTpnik Kypanabl Kocnac 6ypbiH, peTTeriw
Hemece COMbIHAbI BypanTbIH KiNTTepAi anbin
TacTaHbI3. ONeKTPniK KypanablH aiHanmansl
Genirinae peTTerilw HemMece COMbIHAbI BypanTbiH
KinT GekiTyni kanca, xapakaTtTaybl MyMKiH.

TbIM apThIK Kyl canmaHbI3. OpAaanbim
TYPaKTbl XXaHe Tene-TeHAiK cakTaWTbIH Kyhae
6onbIHbI3. Byn KyThereH xarganaa anexkTprik
Kypangbl xakcbl 6ackapyra MymkiHaik 6epeai.
XKymbicka cai KuiHiHi3. Boc kuim kKMmeHi3
JXaHe aweKel TaknaHbi3. LawbIHbI3AbI XaHe
KMiMiHi3ai Ko3ranmManbl 6enwekTepaeH anwak
ycTaHbI3. boc kuim, awekernnep Hemece y3blH
Law KosFanmanel 6enwekTepre iniHin kanysbl
MYMKiH.

LLlaH TYTY XaHe XWUHay Kypbinfbinapbi
KamTaMmachbI3 eTinreH 6onca, onapablH
KOCYInbl eKeHAiriHe XaHe AypbIC KonAaHbINbIN
XKaTKaHbIHA KO3 XKeTKi3iHi3. LaH xuHay
KYPbINFbICBIH NanganaHy waHMeH 6annaHbiCTbl
KayinTi a3anTybl MyMKiH.

Kypanabl xui nanganaHy HaTuxeciHge
6ocaHchbIn, Kayincisaik karmpaanapbiH eneycis
KanpblpMmaHbI3. CanfbIpTTblK TaHbITY 6ip Me3eTTe
ayblp XapakaTka aken COKTbIpybl MYMKiH.
AneKkTpnik Kypanabl NanaanaHfaH kesae
Ke3iHi3ai xxapakaTTan anmay ywiH MiHAeTTI
TYpAe KOpFaHbIC KO3inAipiriH TafFblHbI3.
KopraHbic kesingipikrepi AKLL-ta ANSI Z87.1,
Eyponapa EN 166 Hemece ABcTpanuspal/
Xana 3enananspa AS/NZS 1336 kayincisaik
cTaHpapTTapbIMeH calikec Kenyi Kepek.
AsctpanusapalXKaHa 3enaHgusaa 6eTiHi3ai
KOpFfay YLWiH KOpFaHbIC MacKacbIH K10 3aH,
Heri3iHae Tanan eTinegi.

Kypan nanpganaHyuwbinapbl MeH XyMbiC
alimarbIHAaFbl 6acka Aa TynFanapabiy
TuicTi Kayinci3aik KopFaHbIC XabAabIKTapbIH
nanaanaHyblH KAMTaMachbi3 eTy XYMbIC
GepyuiHiH kayankepLinirinae.

AneKkTpnik Kypanabl NavaanaHy XaHe KyTiM xacay

1. OnekTpnik Kypanfa apTbIK KyL TYCipMeHi3.
OpblHAanaTbiH XYMbICKA COMKeC KeneTiH
ANeKTPNiK Kypanabl nanaanaHbiHbI3. [lypbic
TaHAanfaH anekTpnik kypan esiHe XyKTenreH
XKYMBICTbI XaKCbl XaHe Kayincia ictengi.

2. AybICTbIPbIN-KOCKbILIbI aKayrnbl 3MeKTPik
Kypanabl nanpganaH6anbi3. AybICTbIpbIn-
KOCKbILLbI akayrbl Ke3 KenreH anekTpnik kypan
kayin keHaipei xxaHe OHbl XXeHAey Kepek.

3.  Kes kenreH petteynep xacamac 6ypbiH,
Kepek-)XapakrapAbl aybICTbipMac 6ypbIH
Hemece 3NeKTPriK KypanaapAabl y3aK yakbITka
cakramac 6ypblIH, alaHbl KyaT Ke3iHeH
aXblpaTbIHbI3 XXoHe/HeMece aKKyMynsaTop
6norbl 6ap 6onca, OHbI WbIFapbIn anbiHbi3.
OcblHAav anablH any wapanapbl anekTprik
KypanablH Ke3aemncok icke Kocblny kayniH
asanTtagbl.

4.  JnekTpnik Kypanaapabl 6ananapabiH Konbl
XKETNEenTiH XXepae caKkTaHbl3, COHbIMEH KaTap
ANEeKTPIiK KypariMeH XXyMbIC icTel anManTbIH
)K9He oCbl HyCKaynapAbl OKbIMaraH TyJFanapfa
Kypanabl nanpanaHyfa pykcart eTneHis.
ApHanbl OKbITyAaH eTnereH nanganaxyLubinap
YLUIH 3NeKTpnik kypan kayin Tengipeai.

5.  OnekTp KypanaapblHa XaHe KepeK-XapaKrapfa
TeXHUKanbIK KbI3MeT KepceTiHi3. Kosranmanb!
GenwekTepAiH aybITKybl XXaHe opanyhbl,
3aKbIMAanfaH 6ernwekTep kaHe 3NeKTpAik
KypanpabiH XYMbICbIHA Kepi acep eTeTiH 6acka
XaraaunapabiH 6ap-XofbIH TEKCePiHi3. 3aKbIMbI
6onca, anekTpnik Kypanabl XXeHAereH coH 6ipak
nanpanaHbiHbI3. XasaTaiibiv okuranapablH kebi
ANeKTPNiK KypanaapFa AypbiC TEXHUKANbIK KbiI3MeT
KepceTinmey ce6ebiHeH Gonaabl.

6. Kecy Kypangapbl eTKip XaHe Ta3a 60nybl kepek.
KeckiLw xuvekTepi eTkip kecy KypanaapblH AypbiC
naiiganaHcaHbi3, onap Typbin Kanmangpl XKeHe con
cebenTi onapabl 6ackapy Aa oHalbipak eTegi.

7.  OneKkTpnik Kypanabl, KepeKk-KapaKkTapabl )XaHe
KOHAbIpManapAbl, T.6. XKyMbIC XaFAaanbl MeH
opblHAANaTbIH XYMbICTbI €CKepe OTbIpbIn,
ocbl Hyckaynapfa caikec navaanaHbliHbI3.
OnekTpnik Kypanabl 6acka MakcaTTa nanganaHraH
Xafganga, kayinTi xxargav TyblHAaybl MYMKiH.

8. TyTKanapAblH XaHe XXYMbIC OpblHAAaNaTbIH
6eTTepAiH KypFak, Ta3a XaHe Mannbl
6onmayblH KamMTaMachbI3 eTiHi3. TyTkanap xaHe
KONMeH ycTanTbiH 6eTTep Taitrak 6onca, KyTnereH
Xaraan opblH anFaHaa, kypanasl nanganany xeHe
ofaH ne 6ony MyMKiH 6onmanabl.

9.  OnekTpnik Kypanabl nanfaanaHfaH kesge,
ilwiHe TapTbINy MaTaAaH XacanfaH KopfaHbIC
KonfabbIH KMMeHi3. MaTagaH xacanfaH
KOpFaHbIC KonFanTapbl Ko3fanmans! 6enwekrepre
iniHin kanca, xapakaTtTaybl MyMKiH.

Kbi3meT kepceTty

1. OnekTpnik Kypanfa KbI3MeT kepceTyai Tek kaa
XeHaey 6oMbiHWAa GinikTi amaH TUicTi Kocankbl
GenwekTepai nanaanaHbin Xy3ere acbipybl
KaxeT. byn anekTpnik KypanablH kayinciaairiH
KamTamacsol3 eTeqi.

2.  Kepek-xapaKkTapabl Mainay xaHe aybICTbIpy
HYCKayblH OpPbIHAAHbI3.
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Coknanbl 6ypfbifa KaTbICTbI

Kayincisgik 60oMbIHLLIA ecKepTynep

BapnblIK XXyMbICTapFa KaTbICTbl Kayinci3aik

HycKaynapbl

1. CoKkKbinay apKbinbl Oypfbinay kesiHae Kynak
KOpfaHbIWbIH Ku1iHi3. LLybinabiH acepi ecty
KabineTiHiH )oFanyblHa aKkenyi MyMKiH.

2. KocbIMlua TyTKaHbI(TyTKanap)abl
nanaanaHblHbI3. Kypanfa ne 6ona anvain
KancaHbl3, xxapakaTt anyblHbl3 MyMKiH.

3. XyMbic icTen xaTkaHAa, kecyre apHanfaH
Kepek-Xapak XacbIpblH CbIMFa HeMece
o3 WHypbIHa TUiN KeTyi MyMKiH 6onca,
ANeKTpRiK Kypanabl oKlwaynaHfaH apHanbl
KbICKbILITapMeH yCTaHbI3. Kecy kypanbl kepHeyni
CbIMFa TWiN KeTce, MEKTPIK KypanablH aLblk
mMeTann GenwekTepiHae kepHey naiaa 6onaapl,
HaTWXeCiHe onepaTopAbl TOK COFYbl MYMKIH.

4.  OppaiibiM TYPaKThI XKepAe TYpFaHbIHbI3Fa KO3
XeTKi3iHi3. Kypanabl 6uikTikTe nainganaxfaH kesge,
TOMEHT i XaKTa aaamaapAblH XKOKTbIFbIH TEKCEPiHi3.

5. Kypangbl eKi KOfiMeH MbIKTan yCTaHbI3.

6. KonbIHbI3Abl aiHanManbl 6enwekrepaeH
aynak ycTaHbI3.

7. Kypanabl Kocynbl Kyriae kanabipMaHbi3.
Kypanabl Tek KonMeH ycTan navMaanaHblHbI3.

8. Bypfbl yWITbIFbIH HeMece eHaey GenLieriH
nanpanaHfaHHaH KewniH GipaeH ycTayra
6onmanabl. Onap eTe bICTbIK 60nbIN, TEPiHi
Kynaipyi MyMKiH.

9.  Kemnbip maTtepuangapaa ynbl 6onybl MyMKiH
XUMUANbIK 3aTTap 6ap. LLiaH xyTyFa xon 6epmeit,
Tepire Turiz6eHi3. MaTtepman xeTKisyLwWwiciHiH
Kayincisgik Typanbl gepeKkTepiH KapaHbi3.

10. Erep XyAblpbIKWaHbl allKaH ke3ae ae
OypfFbl YWTbIFLIH 60caTy MyMKiH 6onmaca,
OHbI TapThiN any YLiH KbICKbIWTapAbl
nanaanaHbliHbI3. MyHaan xarganaa, oyprbl
YLUTBIFBIH KOTTMEH TapTkaH Kesae, OHbIH eTKip
LIeTTepPIHEH apakaT anyblHbl3 MYMKiH.

¥3bIH Oypfbl YWITbIKTapbiH NakaanaHy KesiHaeri

Kayincisgik Hyckaynapbl

1. Bypfbl YWTbIfbIHbIH MakcuManabl
XbINAaMAabIFbIHAH XXOFapbl XbinAamAabIKTa
ellKallaH XXyMbIc icTeMeHi3. XXofapbl
XblngaMmablkTa ywTblk eHaey benweriHe Tumen
epKiH aiHanaTblH 6o5ca MamnbICybl MyMKiH XoHe
on fieHe xapakaTblHa ceben 6onybl MyMKiH.

2. Bbypfbinayabl apAanbiM TOMEHTri
XbINAaMAabIKTa XKaHe OYpFbl YLWITbIFbIH OHAEY
GenweriHe TUrizin Typbin 6acTaHbI3. XKorapbl
XblngamablkTa yLWTblk eHaey benwerive Tumen
epkKiH aiiHanaTblH 6onca mMaWbICybl MYMKIH XaHe
on AeHe xapakaTblHa ce6en 60mnybl MyMKiH.

3. KbicbIMAbI TeK YWTbIKKA Tikenen TycCipiHi3
J9He WaMaAaH TbIC KbICbIM KOnAaH6aHbI3.
¥LWITbIKTAp MaiibiCbin, CbIHyFa Hemece 6ackapyablH,
XOFanyblHa aKenin Cofybl MyMKiH, HOTUXeCiHAe
[eHe xapakaTblHbIH Naiaa 6onybl bIKTUMan.

OCbl HYCKAYNAPAObI
CAKTAHbI3.

AECKEPTY: Byn eHimai 864eH nanganaHbIn
YWpeHreH (kanTa-kanTa nanaanaHfaHHbIH
HaTUXeciHae) GoncaHbI3 fa xaHe cisre
KonaucbI3ablK TyAblpca Aa, ocbl eHiMAi KonaaHy
Ke3iHAe Kayinci3aik TexHMKacbl epexenepiH KaTaH
TYpAe cakTay kaxeT. Ocbl nanaanaHy XeHiHaeri
HYcCKaynblKTa KenTipinreH Kayincisaik epexenepiH
[¥PbIC NAWOANAHBAY Hemece opbiHAamay
aybIp XapaKkaTTapfa aKen COKTbIPpYbl MYMKiH.

OYHKUMOHANADbIK

CUNATTAMACHI

ACAK BOJIbIHbI3: KypanabiH )yMbICLIH
peTTemec xaHe TeKcepmec OypbIH, apAanbiM
KypanablH ewipyni ekeHAiriHe xaHe
aXblpaTbINFaHAbIFbIHA KO3 XeTKi3iHi3.

AybICTbIpbI

AECKEPTY: Kypanab! Kkocnac 6ypbIH, apaanbiv
aybICTbIPbIN-KOCKbIL WYPiNneciHiH aypbIC
XYMbIC icTen TypFaHblHa XoHe 6ocaTbInFaH kes3ae
"OLWIPYNI" ky#iHe kKaiTapbIiNaTbiHbIHA dpKalLaH
KO3 XeTKi3in TYpbIHbI3.

» Cypet1: 1.Kynbintay Tyimeci 2. XXbingamablKTbl
6ackapy 6ypaHgach! 3. AybICTbIpbIn-
KOCKbILL wypinneci 4. ApTTbIpy
5. TemeHpety

Kypanabl icke KoCy YLLUiH, aybICTbIPbIN-KOCKbILL LLYPINMNeciH
aii TapTbiHbI3. KypanabiH Xbingamabifbl aybICTbIpbIN-KOCKbILL
LypinneciHaeri KbICbIMAb! apTThipFaH CaliblH apTagbl. TokTaTy
YLUiH @ybICTbIPbIM-KOCKbILL LLYPINNECH XiBepiHi3.

Y37iKCi3 XyMbIC iCTey YLUiH aybICTbIPbIN-KOCKbILL
LIYypiNneciH TapTbin, KynbinTay TyWMeciH 6acbiHbI3.
Kypanapl kynbintanfaH KyiaeH ToKTaTy YLLUiH,
aybICTbIPbIN-KOCKbILL LLYPINNECiH TOMbIFbIMEH TapTblIHbI3,
CO/laH KeliH OHbl 6ocaTbIHbI3.

XKbingampaplkTbl 6ackapy GypaHaach! KypbinfFbiHbIH
MaKCMManabl XblngaMabIFbIH WeKTeyre (aiHbiMarnbl)
apHanfaH. XXbingamabIKTel apTTbIpy YLUiH
XblngamablkTbl 6ackapy 6ypaHgachkiH caFaT Tini
GafbITbIMEH, an XbINAaMAbIKTbl TOMEHAETY YLUiH caFaT
TiniHe kapcbl 6afbiTTa BypaHbI3.

HP2050F, HP2051F ynrinepi ywiH
» Cypet2: 1.llam

A\ CAK BOJIbIHbI3: LWamra Hemece wam keziHe
Tikeneun kapamaHbl3.

LLlamap! xary yLiH WwypinneHi 6ackiHbi3. CeHAipy yLwiH
LypinneHi xibepiHia.

ECKEPTNE: LWamMHbIH nMH3ackiH Tazanay YLUiH
Kyprak WybepekTi naganaHbiHpi3. LamHbIH
NUH3ACbIH CbI3bIN anMaHbI3, eTKeHi on
XapbIKTaHAbIPYAbl TOMEHAETYi MYMKIH.
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AybICTbIPbIN-KOCKbILL XYMbIC

OarbITbIH Kepi alHanabIpy

ACAK BOJIbIHbI3: Xymbic angbiHaa

apAanbIM alHanbIM 6afbITbIH TEKCEPIHi3.

A\CAK BOJIbIHbI3: Kepi aiianasipy
aybICTbIPbIN-KOCKbILWbIH Kypan TomnbiFbIMeH
TOKTaFraHHaH KeWiH FaHa KongaHbiHbI3. Kypan
TokTamac GypbiH aHanbIM 6afFbITbIH ©3repTy
KypanablH 3aKkbiMAanyblHa aKenyi MyMKiH.

» Cypet3: 1. Kepi aliHanaplpy aybICTbIPbIN-KOCKbILL
TeTiri

Byn Kypanga aviHanblm 6afbITbiH ©3repTy YLUiH Kepi
aliHanAapIpy aybICTbIPbIN-KOCKbILWbI 6ap. PeBepcuBTi
aybICTbIPbIN-KOCKbILL TETIri caFaT TiniMeH aiHany
YLLiH & KyWiHe (A xafbl) HeMece carFar TiniHe kapcbl
anHanysbl yLiH = KyWiHe (B afbl) XblMKbITbIHbI3.

XbingamabIKTbl 63 reprty

» Cypet4: 1. Kepcertki 2. XKbingamabIkTbl ©3repTy
GaTblpmachl

KbinaamabikTbl ©3repTy 6aTbipMach! apKbinbl ki
Xblngamablk aykbIMblH andblH ana TaHaayfa 6onaabl.
XKbingamabIKTbl ©3repTKiHi3 kence, XbingamablKTbl
e3repTy 6aTblpMacbIH XoFapfbl XKblNAaMabikka
aybICTbIPY YLUiH Kypan KoprycbliHAafbl KEPCeTKi
6atbipmagarbl 1" KyriHe, TOMEHTi Xbingamaplkka
aybICTbIpy YLWiH "lI" kyniHe 6afbITTanaTeiHAAN €Tin
6ypaHbI3.

Erep 6aTbipmaHbl 6ypay KublHFa cokca, GipiHLui
KbICKbIHbI Ke3 kenreH GafbiTTa akblpblH 6ypan, conaH
KeniH B6aTbipMaHbl kaTa GypaHbi3.

ACAK BOJIbIHbI3: XbinpgamabIKThl ©3repTy
6aTbipMachIH Kyparn TomnbIfbIMeH TOKTaFaHHaH
KeWiH FaHa nanaanaHbiHbI3. Kypan Toktamac 6ypbiH
Kypan XblfAamAabiFblH ©3repTy OHbIH 3aKbiMAarnyblHa
aKenyi MyMKiH.

ACAI{ BOJIbIHbI3: XbingamabiKThl ©3repTy
GaTblpMachbIiH apKallaH TUIiCTi Kyiire opHaTbIHbI3.
Erep kypanmMeH xbingamablkTbl ©3repTy 6aTbipmach!
"I" xaHe "lI" Kyni apanblKTapbIHbIH OpTacbiHAa
opHanackaH kesfie XXyMbIC xacacaHbl3, Kyparn
3akbiMaanybl MyMKiH.

OpeKeT eTy peXXMMiH TaHOay

ACAK BOJIbIHbI3: dpekeT eTy pexumiH
aybICTbIPY TETiriH apKallaH KaXeTTi peXuM KyniHe
GapblHLWa ChIPFbIThIHbI3. Erep Kypanabl pexvm
6enrinepi apanblKTapblHbIH OpTacblHAa opHanackaH
TeTiKNeH XyMbIC )acacaHbl3, Kypan 3akbiMaanybl
MYMKiH.

» Cypet5: 1. OpekeT eTy pexvMiH aybICTbIpy TETIri

Byn Kypanaa apekeT eTy pexuMiH aybICTbIpy TeTiri 6ap.
Cofy apKbinbl aitHanabIpy YLUiH, 9peKeT Ty PEXMUMIHIH
aybICTbIpY TETIrH OHFa (? 6enrici) kapai CbIpFbITbIHbI3.
Tek aiHanAbIpy YLUiH, 9PEKET €Ty PEXUMIHIH aybICTbIpY
TeTiriH confa ( g Genrici) kapaw CbIpFbITbIHbI3.

K¥PACTbIPY

ACAK BOJIbIHbI3: KypanmeH xyMbic icTemec
OypblH, apAanbIM KypanablH ewipyni ekeHAiriHe
XaHe aXblpaTbiNFaHAbIFbIHA KO3 XeTKi3iHi3.

Bynipnik TYTKbIWTbI OpHATY

(kemekLi TyTKA)

» Cypet6: 1. TyTkbiw TabaHbl 2. Byripnik TYTKbILL
(kocbiMLia TyTKa) 3. TicTepi 4. leHec xep

YKyMmbiC KayinciaairiH kamTamachbI3 eTy YLUiH apkaLlaH
OyMipnik TYTKbIWTbI NanganaHbiibi3. Bynipnik TYTKbIWTbI
TYTKbILLKA @apHarnFaH Tictep Kypan e3eriHaeri AeHec
Xeprep apacblHa opHanacaTblHAaw eTin opHaTbIHbI3.
CopaH KeWiH TYTKbIWTLI caFaT TiniMeH 6ypay apkbinbl
KaxeTTi Kynae 6ekiTiHi3. OHbl ke3 kenreH kyiae bekiTy
yuwiH, 360°-ka aitHangblpyFa 6onaabl.

Bypfbl YWITLIFbIH OPHAaTy HeMece

anbin Tacray

HP2050, HP2050F ynrinepi ywin
» CypeT7: 1. KbICKbIHbIH GyWipni KinTi

Bypfbl YLWTBIFBIH OPHATY YLUIH, OHbI Bypfbinay
KbICKbICbIHbIH, iLLiHe TipeneTiHaen eTin
OpHanacTbIpbIHbI3. KbICKbIHBI KONIMEH KbICbIHbI3.
KbICKbIHbIH BYMipnik KiNTiH 8p YL caHblnayra
opHanacTbIpbIn, cafFaT Tini 6arbiTeiMeH BekiTiHi3. Bapnbik
YLU caHbinayabl MiHAETTi Typae 6ipaen KbiCbiHbI3.

Bypfbl YLWITBIFbIH @nbin TacTay YLUiH, Tek 6ip caHbinayaarbl
KbICKbIHbIH BYRipnik KiNTiH caFaT TiniHe kapcbl barbiTTa
Gypan, coaaH KeliH KbICKbIHbI KONIMEH GocaTbIHbI3.

KbICKbIHBIH ByWipnik KiNTiH nanganaHFaHHaH CoOH, OHbI
MiHOETTi Typae GacTankbl Kyire kanTapbiHbI3.

HP2051, HP2051F ynrinepi ywin

» Cypet8: 1.>anfacTbipfbiw 2. CakuHa

KbICKbIHbIH >KYAbIPbIKLIACHIH ally YLUiH CakMHaHbI

ycTan Typbin, XanfacTbIpFbIUThl CafaT TiniHe Kapchbl
6arbiTTa BypaHbl3. Bypfbl YLLITbIFbIH BYPFbl KbICKbIChIHbIH
ilWiHe BapbiHLWa TEPEH ETiN OpHaNacTbIPbIHbI3.
KbICKbIHbI GEKITY YLUIH CaKMHaHbl MbIKTan ycran Typbir,
XanfFacTbIpFbILLThI caraT TiNni 6afbiTbiIMEH OypaHbI3.
Bypfbl yLWITbIFBIH @nbin TacTay yLiH, CakMHaHbl ycTan
TYPbIM, XanfacTbIpFbIWLTLI caFaT TiniHe kapchl 6afbiTTa
6ypaHbI3.

TepeHAaik enweri

Kocbimwa kepek-xapak
» CypeT9: 1. TepeHaik enLueriw

TepeHaik enweril TeperaikTepi 6ipaen caHpinaynap
GyprbinayFa biHFannbl 6onbin Tabbnagsl. Bynipnik
TYTKaHbl 6ocaTbin, TepeHaik enweriwTi 6yripnik TyTka
caHplnayblHa canblHpl3. TepeHaik enLeriwTi kanaraH
TepeHaikke peTTen, Byripnik TyTKkaHbl MblKTan 6ekiTiHi3.

ECKEPTNE: TepeHaik enwieriwTi kypan KoprnycbiH
cofaTblHAal Kyiae nanganaHyra 6onmanapi.
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NANOATIAHY

Kypangbl yctay

ACAK BOJ1bIHbI3: Xymbic xacay kesiHge,
apKaLaH 6ynipnik TYTKbIWTbI (KOMeKLUi TYTKa)
nanaanaHbiHbI3 X9He TYTKbIWTbIH eKi 6eTi meH
aybICTbIPbIN-KOCKbIWTbIH TYTKaCbiH MbIKTan
YCTaHbI3.

» CypeTt10

Coknanbl 6yprblnay )XyMbICTapbl

ACAK BOJIbIHbI3: CaHpinay 6yabinbin
XaTkaH coTTe caHplnay XXoHKa MeH GernLiekTepre
TOMFaH Ke3ae Hemece COKKbINayLUbl LbIObIKTbI
apmartypanap 6eToHrfa KipikTipinreH kesae, kypanaa/
BypFbl YLWITBIFbIHAA KEHETTEH YKeH Bypany

Kywi nanaa 6onagel. XKyMblIc xacay kesiHge,
apKaLaH 6ynipnik TYTKbIWTbI (KOMeKLUi TYTKa)
nanaanaHblHbI3 XXaHe TYTKbIWTbIH eKi 6eTi meH
aybICTbIPbIN-KOCKbIWTbIH TYTKAaCbIH MbIKTan
YCTaHbI3. DiTNece Kypanabl 6ackapy MyMKiHAiri
XOFanbiM, bIKTUMan ayblp xapakat anyfa ceben
60nybl MYMKiH.

BeToH, rpaHuT, TakTanwanapabl xaHe T.6.

6yprbinay kesiHae, "cokkbinay apkbinbl anHanabipy"
OpeKeTiH KonaaHy YLiH, SpeKeT Ty PEXMUMIHIH

Tetirin T 6eniriciHiH KyiiHe XbIMKbITbIHbI3.

MiHgeTTi Typae kap6uaTi BonbdpaMMeH yLuTanfaH
OypFbl YLWTbIFbIH NAaganaHbiHbI3.

Bypfbl YLITBIFBIH CaHblNay xacanatbiH KaXeTTi OpblHFa
KOWMbIHpBI3, COAAH COH aybICTbIPbIN-KOCKbILL LYPIiNneciH
TapTbiHbI3. Kypanfa apTbik Kyl TYCipMeHi3. A3 KbICbIM
xakcbl HaTwxenep 6epepi. Kypanabl opHelHAa ycTan,
OHbI CaHpINay/AaH CbIpFbin KeTyiHe xon 6epmeHa.
CaHblnay oHka HeMece GenLuekTepre TomnFaH kesae,
Kkebipek KbiCbIM TycipMeHi3. OHbIH OpHbIHA, Kypanabl
6oc xypicke canbin, byprbinay kalayblH CanbinaygaH
iwiHapa whirapbin anbiHpl3. Ocbl apekeTTi BipHele peT
KanTanay apKbinbl CaHblnay Tasapabl XaHe KanbinTbl
6yprbinay kannbliHa Kenyi MyMKiH.

Ypneyiw 6annoH

KocbimMmwa kepek-xapak
» Cypet11: 1. Ypneyiw 6annoH

CaHpinayabl 6yprbinayaaH Kenid, ypneyiw 6annoHapl
nanganaHbin, caHblnayabl LaHHaH Ta3anaHbl3.

Bypfbinay XXymbicTapbli

ACAK BOJIbIHbI3: KypbinfFbiHbl WwamagaH Tbic
6acy 6yprbinayabl Tesgetnenai. LbiHabiFbIHAA,
LwamaaH TbIC KbICbIM Tek Oypfbinay KallayblHbl3abiH,
YUIbIH 3aKbiMAAWAbl, KypanablH eHiMAIniriH xaHe
KypanapblH KbI3MeT eTy Mep3imiH KbickapTaabl.

ACAK BOJIbIHbI3: Byprbi Kawaybl enaey
GenuweriH 6y3a 6acTaraHaa, Kypanabl MbIKTan
YCTaHbI3 XaHe cak 6onbiHbI3. CaHblnayablH
6y3binybl kesiHAe KypanFa/bypfbinay KawayblHa
opacaH 30p KyLu Tycipineai.

ACAK BOJIbIHbI3: KbicTbipbinbin KanfaH
Gypfbinay KawayblH kepi Kapan WbIfybl YWiH
peBepCcUBTI aybICTbIPbIN-KOCKbIWTbI Kepi 6aFbITTa
anHany KyniHe opHaTy apKbiNbl OHal WbIFapbIn
anyra 6onagbl. [lereHMeH Kypanabl KaTTbl
ycTamacaHbI3, KEHeTTEeH apTKa bipLiybl MYMKiH.

A\ CAK BOJIbIHbI3: Onaey GenwekTepin
apKallaH KbICKbILWITa HeMece COFaH yKcac ycTan
TYpaTbIH KYPbIFbIMeH GeKiTiHi3.

Arall, MeTann, nnacTvk Mmatepuangapabl XaHe T.6.
Gyprbinay kesiHae, "Tek anHanablpy" epeKeTiH KonaaHy
YLLUIH, 8peKeT eTy PeXMMIiHiH TeTiriH g GeniriciHin KyliHe
KbIMKbITBIHbBI3.

Arawta 6yprbinay

ArawTa 6yprbinay kesiHae, 6arbiTTayLbl 6ypaHaameH
*abaplkTanfaH arat 6yprbiCbl kKEMeriMeH Xakcbl
HaTmXere Kon xeTkidyre 6onagbl. barbiTTayLubl
6ypaHaa Oypfbl yLWITbIFBIH ©HAeY GenLueriHe kapan
TapTy apKbinel, GypFelnayabl oHannatagbl.

MeTtangbl 6yprbinay

CaHplnay xacayabl 6actay kesinae, 6yprbl YLUTbIFbIHbIH
CbIPFbIN KeTyiHe xon 6epmey yLuiH BypFbinay kaxet
HYKTeHi 6arnfameH opTacbiHaH ypy apkbinbl KybiC
xacay kaxeT. Bypfbl yLITbIFbIHBIH YLbIH KyblCka KOibIM,
byprbinayabl 6acTaHpI3.

MeTangel 6yprbinay kesiHae kecy ManblH
napanaHbiHbi3. Kyprak Kyiae byprbinay KaxeT Temip
MeH MbIC epekLue xafdaii 6onbin Tabbinagbl.

TEXHUKAIbIK KbISBMET

KOPCETY

ACAK BOJIbIHbI3: Tekcepy Hemece
TeXHUKanbIK KbI3MeT KOpCceTy XXYMbICTapbIH
Xyprizbec 6ypbIH, apAaanbiM KypanabiH ewipyni
eKeHAiriHe XKoHe TOKTaH aXblpaTblNfaHbliHa Ke3
XKEeTKIi3iHi3.

HA3AP CAJIbIHbI3: Xanapmaiigbl, 6eH3nHAI,
CYMbINTKbIWTLI, CNIUPTTI HeMece coFaH

yKcac 3aTTapAbl ewkalaH nanaanaH6aHbI3.
HaTuxeciHpe TyccisaeHy, 6yniHy Hemece
XapblKTap nanga 6onyblHa akenyi MyMKiH.

KA3AKLLA



Xenpety caHbinaynapbIiH Tazanay

» Cypet12: 1.XKenpgeTy caHpinaynapsbl

Kypanzbl xaHe OHbIH XenaeTkiluTepiH Tasa ycTaHbI3.
KypangblH aya xengeTkilTepiH TypakTbl TYpae Hemece
6iTene bactaraHaa Tasanan OTbIPbIHbI3.

OHimHiH KAYINCI3AITT men CEHIMAIITIH
KamTamachbl3 eTy YLUiH XeHAey XyMblcTapbl, rpadputTi
KbINLWAaKTbl TEKCEPY KoHe anmacTbIpy, Ke3 KenreH
6acka TexHuKanblK KbI3MeT kepceTy Hemece peTTey
XymblcTapbl Makita KoMnaHWAChbIHbIH ©KiNneTTi Hemece
3aybITThIK KbI3MET kepceTy opTanblkTapbl TapanblHaH
(Makita kocankpl 6enLekTepiH korngaHa oTbIpbImn)
opbiHAAnNYbl Kepex.

KOCbIMLLUA

KEPEK-XXAPAKTAP

ACAK BOJIbIHbI3: Byn kepek-xapakrap MeH
KOHAbIpManap ocbl HycKaynbIKTa KepceTinreH
Makita kypanbimeH Gipre nanaanaHyfa
ycblHbINaabl. Kes kenreH 6acka kepek-xapakrap
MEH KOHAbIpManapAbl nanganady agamaapabliH
XKapakaTTaHyblHa aKenyi MymkiH. Kepek-xapakTbl
Hemece KOHAbIpMaHbl TEK 63 MakcaTbiHAa FaHa
KOnAaHbIHbI3.

Ocbl kepek-xapakTap Typarnbl KOCbIMLLA MaMiMET any
YLLIH KeMek KaxeT 6ornca, xeprinikti Makita kbiameT
KepceTy opTanblifbiHa xabapnacbiHpI3.

. KapbuaTi BonbdpammeH ywtanfaH 6yprbl
YLUTbIFbI

. Byparfbill yWTbIKTapbI

. CakuHanbl apanap

. Ypneyiw 6annoH

. KinTcis 6yprbinay KblCKbIChI

. KbICKbIHbIH Byiipni KinTi

. TyYTKbILL XXUHaFbI

. TepeHaik enwueriw

. MnacTukanblk TacbiMangay Kewuci

ECKEPTIE: Tisimaeri kenbip anemeHTTEp
CTaHAapTThl Kepek-}apakTap peTiHae KypanablH
kanTamacbliHaa 6onybl MymkiH. Onap enre
GannaHbICTbl 9pTYpPNi 60MNybl MYMKIH.
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