
Air-Conditioners For Building Application
INDOOR UNIT

PLFY-WP·VBM-E

INSTALLATION MANUAL
For safe and correct use, read this manual and the outdoor unit installation manual thoroughly before installing 
the air-conditioner unit.

INSTALLATIONSHANDBUCH
Aus Sicherheitsgründen und zur richtigen Anwendung vor Installation der Klimaanlage die vorliegende Bedie-
nungsanleitung und das Installationshandbuch gründlich durchlesen.

MANUEL D’INSTALLATION
Avant d’installer le climatiseur, lire attentivement ce manuel, ainsi que le manuel d’installation de l’appareil exté-
rieur pour une utilisation sûre et correct.

INSTALLATIEHANDLEIDING
Lees deze handleiding en de installatiehandleiding van het buitenapparaat zorgvuldig door voordat u met het 
installeren van de airconditioner begint.

MANUAL DE INSTALACIÓN
Para un uso seguro y correcto, lea detalladamente este manual de instalación antes de montar la unidad de 
aire acondicionado.

PARA EL INSTALADOR

VOOR DE INSTALLATEUR

POUR L’INSTALLATEUR

FÜR INSTALLATEURE

FOR INSTALLER
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ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɬɚɧɨɜɤɟ ɧɚɪɭɠɧɨɝɨ ɩɪɢɛɨɪɚ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɤɨɧɞɢɰɢɨɧɟɪɚ.
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 Be ore installing the unit  a e sure ou read all the Sa et  precautions
 Please report to our suppl  authorit  or o tain their consent e ore 
connecting this e uip ent to the po er suppl  s ste  

2  Installing the indoor unit

2  Chec  the indoor unit accessories (Fig  2- )
The indoor unit should be supplied with the following accessories.

Accessory name Q’ty

1 Installation template 1

2
Washers (with insulation)
Washers (without insulation)

4

4

3
Band (large)
Band (small)

4

2
4 Screw with washer (M5 × 25) for mounting grille 4
5 Drain socket 1
6 Insulation 1

Fig  2-

1

2 3

4 5

6
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 Warning:
Descri es precautions that ust e o ser ed to pre ent danger o  in ur  or 
death to the user

 Caution:
Descri es precautions that ust e o ser ed to pre ent da age to the unit

After installation work has been completed, explain the “Safety Precautions,” use, and 
maintenance of the unit to the customer according to the information in the Operation 
Manual and perform the test run to ensure normal operation. Both the Installation 
Manual and Operation Manual must be given to the user for keeping. These manuals 
must be passed on to subsequent users.

  : Indicates an action that must be avoided.

  : Indicates that important instructions must be followed.

  : Indicates a part which must be grounded.

 : Indicates that caution should be taken with rotating parts.

  : Indicates that the main switch must be turned off before servicing. 

 : Beware of electric shock.

 : Beware of hot surface.

ELV : At servicing, please shut down the power supply for both the Indoor and 
Outdoor Unit.

 Warning:
Care ull  read the la els a ed to the ain unit

 Caution:
Appliances not accessi le to the general pu lic
Install the indoor unit at least 2   a o e oor or grade le el

 Warning:
 As  the dealer or an authori ed technician to install the air conditioner
 The user should ne er atte pt to repair the unit or trans er it to another loca-
tion

 Install the unit at a place that can ithstand its eight
 Use onl  speci ed ca les or iring  The iring connections ust e ade 
securel  ith no tension applied on the ter inal connections  Also  ne er 
splice the ca les or iring (unless other ise indicated in this docu ent)

 Failure to o ser e these instructions a  result in o erheating or a re
 Use onl  accessories authori ed  Mitsu ishi Electric and as  the dealer or 
an authori ed technician to install the

 Caution:
 Do not use the air conditioner here ood  pets  plants  precision instru ents  
or art or  are ept

 Do not use the air conditioner in special en iron ents
 Ground the unit
 Install an lea  circuit rea er  as re uired
 Use po er line ca les o  su cient current carr ing capacit  and rating
 Use onl  a circuit rea er and use o  the speci ed capacit
 Do not touch the s itches ith et ngers

Note:
The phrase Wired re ote controller  in this installation anual re ers onl  to the PAR- 2MAA
I  ou need an  in or ation or the other re ote controller  please re er to either the installation anual or initial setting anual hich are 
included in these o es

 Do not touch the heat e changer ns
 Install the air conditioner according to this Installation Manual
 Ha e all electric or  done  a licensed electrician according to local regula-
tions

 The appliance shall e installed in accordance ith national iring regulations
 I  the suppl  cord is da aged  it ust e replaced  the anu acturer  its 
ser ice agent or si ilarl  uali ed persons in order to a oid a ha ard

 The cut ace punched parts a  cause in ur   cut  etc  The installers are 
re uested to ear protecti e e uipe ent such as glo es  etc

 Sa et  precautions

5. Electrical work ...........................................................................................7
6. Installing the grille .................................................................................... 11
7. Test run ....................................................................................................14

 Do not operate the air conditioner ith the panels and guards re o ed
 Do not turn o  the po er i ediatel  a ter stopping operation
 I  the unit is run or long hours hen the air a o e the ceiling is at high te -
perature high hu idit  (de  point a o e 2  C)  de  condensation a  e 
produced in the indoor unit or the ceiling aterials  When operating the units 
in this condition  add insulation aterial ( -2  ) to the entire sur ace o  
the unit and ceiling aterials to a oid de  condensation



G
B

2  Installing the indoor unit

2 2  Ceiling openings and suspension olt installation 
locations (Fig  2-2)

 Caution:
Install the indoor unit at least 2   a o e oor or grade le el

� Using the installation template (top of the package) and the gauge (supplied as an 
accessory with the grille), make an opening in the ceiling so that the main unit can 
be installed as shown in the diagram. (The method for using the template and the 
gauge is shown.)

* Before using, check the dimensions of template and gauge, because they 
change due to Àuctuations of temperature and humidity.

* The dimensions of ceiling opening can be regulated within the range shown in 
Fig. 2-2; so center the main unit against the opening of ceiling, ensuring that the 
respective opposite sides on all sides of the clearance between them becomes 
identical.

� Use M1� (3���) suspension bolts.
* Suspension bolts are to be procured at the ¿eld.

� Install securely, ensuring that there is no clearance between the ceiling panel 	 
grille, and between the main unit 	 grille.
A Outer side of main unit E Grille
B Bolt pitch F Ceiling
C Ceiling opening G Multi function casement (option)
D Outer side of Grille H Entire periphery

  * Note that the space between ceiling panel of the unit and ceiling slab and etc 
must be 1� to 15 mm.

  * When the optional multi-functional casement is installed, add 135 mm to the 
dimensions marked on the ¿gure. (mm)

Models C D
32, 4�, 5� 241 25�

2  Branch duct hole and resh air inta e hole
 (Fig  2- )
At the time of installation, use the duct holes (cut out) located at the positions shown 
in Fig. 2-3, as and when required.
� A fresh air intake hole for the optional multi function casement can also be made.
Note:
 The gure ar ed ith  in the dra ing represent the di ensions o  the ain 
unit e cluding those o  the optional ulti unction case ent

 When installing the optional ulti unction case ent  add   to the 
di ensions ar ed on the gure

 When installing the ranch ducts  e sure to insulate ade uatel  Other ise 
condensation and dripping a  occur

 When installing the resh air inta e hole  e sure to re o e the insulator P 
that is pasted on the indoor unit

A Branch duct hole I ø175 burring hole pitch
B Indoor unit J Fresh air intake hole diagram
C Fresh air intake hole K 3-ø2.� burring hole 
D Drain pipe L ø125 burring hole pitch
E Water pipe M ø1�� cut out hole
F Branch duct hole diagram

 (view from either side)
N Ceiling
O Detailed ¿gure of removing the insulator

G 14-ø2.� burring hole P Insulator
H ø15� cut out hole

2  Suspension structure (Gi e site o  suspension 
strong structure) (Fig  2- )

� The ceiling work differs according to the construction of the building. Building 
constructors and interior decorators should be consulted for details.

(1) Extent of ceiling removal: The ceiling must be kept completely horizontal and the 
ceiling foundation (framework: wooden slats and slat holders) must be reinforced 
in order to protect the ceiling from vibration.

(2) Cut and remove the ceiling foundation.
(3) Reinforce the ends of the ceiling foundation where it has been cut and add ceiling 

foundation for securing the ends of the ceiling board.
(4) When installing the indoor unit on a slanted ceiling, attach a pillar between the 

ceiling and the grille and set so that the unit is installed horizontally.

1 Wooden structures
� Use tie beams (single storied houses) or second Àoor beams (two story houses) 

as reinforcing members.
� Wooden beams for suspending air conditioners must be sturdy and their sides must 

be at least 6 cm long if the beams are separated by not more than �� cm and their 
sides must be at  least � cm long if the beams are separated by as much as 1�� 
cm. The size of the suspension bolts should be ø1� (3���). (The bolts do not come 
with the unit.)

2 Ferro-concrete structures
� Secure the suspension bolts using the method shown, or use steel or wooden 

hangers, etc. to install the suspension bolts.
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A Suspension bolt
B Ceiling
C Nut
D Washer (with insulation)
E Mounting plate
F Washer (without insulation)
G Check using the Installation gauge

A Main unit
B Ceiling
C Installation template (top of the    

package)
D Screw with washer (Accessory)

A Main unit
B Ceiling
C Gauge
D Ceiling opening dimensions

Fig  2-

Fig  2-

Fig  2-

2  Installing the indoor unit

 Drainage piping or  (Fig  - )
� Use 9P25 (O.D. ø32 (1-1�4”) P9C TUBE) for drain piping and provide 1�1�� or 

more downward slope.
� Be sure to connect the piping Moints using a polyvinyl type adhesive.
� Observe the ¿gure for piping work.
� Use the included drain hose to change the extraction direction.

1 Correct piping
2 Wrong piping
A Insulation (9 mm or more)
B Downward slope (1�1�� or more)
C Support metal
K Air bleeder
L Raised
M Odor trap

Grouped piping
D O. D. ø32 P9C TUBE
E Make it as large as possible
F Indoor unit
G Make the piping size large for grouped piping.
H Downward slope (1�1�� or more)
I O. D. ø3� P9C TUBE for grouped piping.
 (9 mm or more insulation)
J Up to �5 cm

1. Connect the drain socket (supplied with the unit) to the drain port. (Fig. 3-2)
 (Fix the tube using P9C adhesive then secure it with a band.)
2. Install a locally purchased drain pipe (P9C pipe, O.D. ø32).
 (Fix the pipe using P9C adhesive then secure it with a band.)
3. Insulate the tube and pipe. (P9C pipe, O.D. ø32 and socket)
4. Check that drain Àows smoothly.
5. Insulate the drain port with insulating material, then secure the material with a 

band.  (Both insulating material and band are supplied with the unit.)
A Unit
B Insulating material
C Band (large)
D Drain port (transparent)
E Insertion margin
F Matching
G Drain pipe (O.D. ø32 P9C TUBE)
H Insulating material (purchased locally)
I Transparent P9C pipe
J O.D. ø32 P9C TUBE (Slope 1�1�� or more)
K Band (small)
L Drain socket

11
25 25 25

,

Max. 20m

1.5–2m

Max. 15cm

Fig  -

Fig  -2

(mm)

2  Unit suspension procedures (Fig  2- )
Suspend the main unit as shown in the diagram.
Figures given in parentheses represent the dimensions in case of installing optional 
multi function casement.
1. In advance, set the parts onto the suspension bolts in the order of the washers 

(with insulation), washers (without insulation) and nuts (double).
� Fit the washer with cushion so that the insulation faces downward.
� In case of using upper washers to suspend the main unit, the lower washers (with 

insulation) and nuts (double) are to be set later.
2. Lift the unit to the proper height of the suspension bolts to insert the mounting 

plate between washers and then fasten it securely.
3. When the main unit can not be aligned against the mounting hole on the ceiling, 

it is adMustable owing to a slot provided on the mounting plate.
� Make sure that A is performed within 17-22 mm. Damage could result by failing to 

adhere to this range. (Fig. 2-6)

 Caution:
Use the top hal  o  the o  as a protecti e co er to pre ent dust or de ris ro  
getting inside the unit prior to installation o  the decorati e co er or hen ap-
pl ing ceiling aterials

2  Con r ing the position o  ain unit and tightening 
the suspension olts (Fig  2- )

� Using the gauge attached to the grille, ensure that the bottom of the main unit is 
properly aligned with the opening of the ceiling. Be sure to con¿rm this, otherwise 
condensation may form and drip due to air leakage, etc.

� Con¿rm that the main unit is horizontally levelled, using a level or a vinyl tube ¿lled 
with water.

� After checking the position of the main unit, tighten the nuts of the suspension bolts 
securely to fasten the main unit.

� The installation template (top of the package) can be used as a protective sheet 
to prevent dust from entering the main unit when the grilles are left unattached for 
a while or when the ceiling materials are to be lined after installation of the unit is 
¿nished.

* As for the details of ¿tting, refer to the instructions given on the Installation template.

 Connecting drain pipe
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Please observe the following precautions during installation.

 I portant notes on ater pipe or  installation
� The water pressure resistance of the water pipes in the heat source unit is 1.�MPa 

[145psi].
� Please connect the water pipework of each indoor unit to the connect port on the 

HBC. Failure to do so will result in incorrect running.
� Please list the indoor units on the naming plate in the HBC unit with addresses and 

end connection numbers.
� If the number of indoor units are less than the number of ports on the HBC, the 

unused ports can be capped. Without a cap, water will leak.
� Use the reverse-return method to insure proper pipe resistance to each unit.
� Provide some Moints and bulbs around inlet�outlet of each unit for easy maintenance, 

checkup, and replacement.
� Install a suitable air vent on the water pipe. After Àowing water through the pipe, 

vent any excess air.
� Secure the pipes with metal ¿tting, positioning them in locations to protect pipes 

against breakage and bending.
� Do not confuse the water intake and outlet piping. Error code 51�2 will appear on 

the remote controller if a test run is performed with the pipe-work installed incorrectly 
(inlet connected to outlet and vice versa).

� This unit doesn’t include a heater to prevent freezing within tubes. If the water Àow 
is stopped on low ambient, drain the water out.

� The unused knockout holes should be closed and the refrigerant pipes, water pipes, 
power source and transmission wires access holes should be ¿lled with putty.

� Install water pipe so that the water Àow rate will be maintained.
� Wrap sealing tape as follows.
1 Wrap the Moint with sealing tape following the direction of the threads (clockwise), 

do not wrap the tape over the edge.
2 Overlap the sealing tape by two-thirds to three-fourths of its width on each turn. 

Press the tape with your ¿ngers so that it is tight against each thread.
3 Do not wrap the 1.5th through 2nd farthest threads away from the pipe end.

 Connecting ater pipes

� Hold the pipe on the unit side in place with a spanner when installing the pipes or 
strainer. Tighten screws to a torque of 4� Nām.

� If there is a risk of freezing, carry out a procedure to prevent it.
� When connecting heat source unit water piping and on site water piping, apply liquid 

sealing material for water piping over the sealing tape before connection.
� Do not use steel pipes as water pipes.
 - Copper pipes are recommended.
� Install a strainer (4� mesh or more) on the pipe next to the valve to remove the 

foreign matters.
� Be sure to provide anti-dew condensation treatment on the inlet and outlet of the 

water pipes and on the valve. Provide an appropriate treatment on the end surface 
of the dew proo¿ng material to keep condensation out.

� When water has been supplied to the water pipework, purge the system of air.
 The details of air purging can be found separately in the water circuit maintenance 

manual.

2  Water pipe insulation
1. Connect the water pipes of each indoor unit to the same (correct) end connection 

numbers as indicated on the indoor unit connection section of each HBC controller.
 If connected to wrong end connection numbers, there will be no normal operation.
2. List indoor unit model names in the name plate on the HBC controller control box 

(for identi¿cation purposes), and HBC controller end connection numbers and ad-
dress numbers in the name plate on the indoor unit side.

 Seal unused end connections using cover caps (sold separately). Not replacing on 
end cap will lead to water leakage.

3. Be sure to add insulation work to water piping by covering water pipework separately 
with enough thickness heat-resistant polyethylene, so that no gap is observed in 
the Moint between indoor unit and insulating material, and insulating materials them-
selves. When insulation work is insuf¿cient, there is a possibility of condensation, 
etc. Pay special attention to insulation work in the ceiling plenum.

 [Fig.4-1]

� Insulation materials for the pipes to be added on site must meet the following 
speci¿cations:

HBC controller
-indoor unit 2� mm or more

� This speci¿cation is based on copper for water piping. When using plastic pipework, 
choose a thickness based on the plastic pipe performance.

� Installation of pipes in a high-temperature high-humidity environment, such as the 
top Àoor of a building, may require the use of insulation materials thicker than the 
ones speci¿ed in the chart above.

� When certain speci¿cations presented by the client must be met, ensure that they 
also meet the speci¿cations on the chart above.

4. Leakproof the water pipework, valves and drain pipework. Leakproof all the way to, 
and include pipe ends so that condensation cannot enter the insulated pipework.

5. Apply caulking around the ends of the insulation to prevent condensation getting 
between the pipework and insulation.

6 Add a drain valve so that the unit and pipework can be drained.
7. Ensure there are no gaps in the pipework insulation. Insulate the pipework right up 

to the unit.
�. Ensure that the gradient of the drain pan pipework is such that discharge can only 

blow out.

A Locally procured insulating material for pipes
B Bind here using band or tape.
C Do not leave any opening.
D Lap margin: more than 4� mm
E Insulating material (¿eld supply)
F Unit side insulating material

FED

CB
A

B

A

Fig  -

Fig  -2

A Water pipe: To HBC unit
B Water pipe: From HBC unit
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 Connecting ater pipes

A Indoor unit
B Water pipe: From HBC unit
C Water pipe: To HBC unit
D Strainer (4� mesh or more)
 (¿eld supply)
E Shut off valve
 (¿eld supply)

A To outdoor unit
B End connection (brazing)
C HBC controller
D Indoor unit
E Twinning pipe (¿eld supply)
F Up to three units for 1 branch hole; total capacity: below �� 

(but in same mode, cooling�heating)

Fig  -

Fig  -

D D D D D

F

D

A B

E

*1

C
Water pipework is screw 
connections

9. HBC water pipe connection sizes

Unit model
Connection size Pipe size

Water 
volume (Ɛ)Water  

inlet
Water 
outlet

Water  
out

Water 
return

PLF<-WP329BM
Rc 3�4
screw

Rc 3�4
screw

Inner  
diameter
� 2� mm

Inner  
diameter
� 2� mm

1.5
PLF<-WP4�9BM 1.5
PLF<-WP5�9BM 1.5

1�. Please refer to the [Fig. 4-4] when connecting the water supply.
11. Install a shut off valve and strainer in a place that is easy to operate and makes 

maintenance work easy.
12. Apply insulation to the indoor unit pipework, strainer, shut off valve, and pressure 

reducing valve.
13. Please do not use a corrosion inhibitor in the water system.

 Water treat ent and ualit  control
To preserve water quality, use the closed type of water circuit. When the circulating 
water quality is poor, the water heat exchanger can develop scales, leading to a 
reduction in heat-exchange power and possible corrosion. Pay careful attention to 
water processing and water quality control when installing the water circulation system.
� Removing of foreign obMects or impurities within the pipes.
 During installation, make sure that foreign obMects, such as welding fragments, 

sealant particles, or rust, do not enter the pipes.
� Water Quality Processing
1 Depending on the quality of the cold-temperature water used in the airconditioner, 

the copper piping of the heat exchanger may corrode.
 Regular water quality processing is recommended.
 If a water supply tank is installed, keep air contact to a minimum, and keep the 

level of dissolved oxygen in the water no higher than 1mg�Ɛ.

2 Water quality standard

Items

Low to mid-range  
temperature water 

system
Tendency

Recirculating 
water

[2��T�6��C]
[6��T�14��F]

Make-up 
water Corrosive Scale-

forming

S
ta

nd
ar

d 
ite

m
s

pH (25�C) [77�F] 7.� a �.� 7.� a �.�

Electric conductivity 3� or less
[3�� or 
less]

3� or less
[3�� or 
less]

(mS�m) (25�C) [77�F]
(ȝ s�cm) (25�C) [77�F]

Chloride ion (mg Cl-�Ɛ) 5� or less 5� or less

Sulfate ion (mg SO42-�Ɛ) 5� or less 5� or less

Acid consumption (pH4.�)
5� or less 5� or less

(mg CaCO3�Ɛ)
Total hardness (mg CaCO3�Ɛ) 7� or less 7� or less

Calcium hardness (mg CaCO3�Ɛ) 5� or less 5� or less

Ionic silica (mg SiO2�Ɛ) 3� or less 3� or less

R
ef

er
en

ce
 it

em
s

Iron (mg Fe�Ɛ) 1.� or less �.3 or less

Copper (mg Cu�Ɛ) 1.� or less �.1 or less

Sul¿de ion (mg S2-�Ɛ) not to be 
detected

not to be 
detected

Ammonium ion (mg NH4��Ɛ) �.3 or less �.1 or less

Residual chlorine (mg Cl�Ɛ) �.25 or less �.3 or less

Free carbon dioxide (mg CO2�Ɛ) �.4 or less 4.� or less

Ryzner stability inde 6.� a 7.� –

Reference : Guideline of Water Quality for Refrigeration and Air Conditioning 
Equipment. (-RA GL�2E-1994)

3 Consult with a specialist about water quality control methods and calculations 
before using anti-corrosive solutions.

4 When replacing a previously installed air conditioning device (even when only 
the heat exchanger is being replaced), ¿rst conduct a water quality analysis and 
check for possible corrosion.

 Corrosion can occur in cold-water systems even if there has been no prior signs 
of corrosion.

 If the water quality level has dropped, adMust water quality before replacing the 
unit.

C

B E

A

D

E

Note:
 Connection o  ultiple indoor units ith one connection (or oint pipe)
� Total capacity of connectable indoor units: Less than ��
� Number of connectable indoor units: Maximum 3 Sets
� Selection of water piping
  Select the size according to the total capacity of indoor units to be installed 

downstream.
� Please group units that operate on 1 branch.
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 Electrical or

 Indoor unit (Fig  - )
1. Remove the electrical wiring service panel.
2. Remove the electrical box cover.
3. Remove the MA Remote controller terminal cover.
4. Wire the power cable and control cable separately through the respective wiring 

entries given in the diagram.
� Do not allow slackening of the terminal screws.
� Leave excess cable so that the electrical box cover can be suspended below the 

unit during servicing. (Approx. 5� to 1�� mm)
A Entry for remote controller cable 
B Entry for power and control cable
C Clamp
D Electrical box cover
E Service panel for electrical wiring
F Temporary hook for electrical box cover
G MA Remote controller terminal cover
H Power supply terminals (with earth terminal) (L, N, )
I Transmission terminals (M1, M2, S)
J MA Remote controller terminal (1, 2)
K Secure with the clamp

2  Po er suppl  iring
�  Wiring size must comply with the applicable local and national code.
�  Install an earth longer than other cables.
� Power supply codes of appliance shall not be lighter than design 6�245 IEC 53 or 

6�227 IEC 53.
� A switch with at least 3 mm contact separation in each pole shall be provided by 

the air conditioner installation.
Fig  -2

A Ground-fault interrupter
B Local switch�Wiring breaker
C Indoor unit
D Pull box

 Warning:
Ne er splice the po er ca le or the indoor-outdoor connection ca le  other ise 
it a  result in a s o e  a re or co unication ailure

Fig  -

Fig  -2

1 2M1M2 S
TB2 TB5 TB15

L N

A

B

C

D

E

F

G

K
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 T pes o  control ca les
 Wiring trans ission ca les
Types of transmission cable Shielding wire C99S or CPE9S

Cable diameter More than 1.25 mm²
Length Less than 2�� m

2  M-NET Re ote control ca les
Types of remote control cable Shielding wire M99S

Cable diameter �.5 to 1.25 mm²

Length Add any portion in excess of 1� m to within the 
longest allowable transmission cable length 2�� m

 MA Re ote control ca les
Types of remote control cable 2-core cable (unshielded)

Cable diameter �.3 to 1.25 mm²
Length Less than 2�� m

Total operating current of the indoor unit
Minimum wire thickness (mm²)

Ground-fault interrupter *1
Local switch (A) Breaker for wiring 

(NFB)Main cable Branch Ground Capacity Fuse

F�   16 A or less *2 1.5 1.5 1.5 2� A current sensitivity *3 16 16 2�

F�   25 A or less *2 2.5 2.5 2.5 3� A current sensitivity *3 25 25 3�

F�   32 A or less *2 4.� 4.� 4.� 4� A current sensitivity *3 32 32 4�

Apply to IEC61���-3-3 about max. permissive system impedance.
*1  The Ground-fault interrupter should support inverter circuit.

The Ground-fault interrupter should combine using of local switch or wiring breaker.
*2  Please take the larger of F1 or F2 as the value for F�. 
F1   Total operating maximum current of the indoor units × 1.2
F2   ^91 × (Quantity of Type1)�C` � ^91 × (Quantity of Type2)�C` � ^91 × (Quantity of Type3)�C` � ^91 × (Quantity of Others)�C`

Indoor unit 91 92
Type 1 PLF<-9BM, PEF<-9MS, PFF<-9LRMM 1�.6 2.4
Type 2 PEF<-9MA 3� 1.6

C : Multiple of tripping current at tripping time �.�1s

Please pick up �C� from the tripping characteristic of the breaker.

�Example of �F2� calculation! 
*Condition  PEF<-9MS × 4 � PEF<-9MA × 1, C   � (refer to right sample chart)
F2   1�.6 × 4��  �  3� × 1�� 

   14.�5
ĺ 16 A breaker  (Tripping current   � × 16 A at �.�1s)

*3 Current sensitivity is calculated using the following formula.
 G1   92 × (Quantity of Type1) � 92 × (Quantity of Type2) � 92 × (Quantity of Type3) � 92 × (Quantity of Others)
          � 93 × (Wire length[km])

G1 Current sensitivity
3� or less 3� mA  �.1sec or less
1�� or less 1�� mA  �.1sec or less

Wire thickness 93
1.5 mm2 4�
2.5 mm2 56
4.� mm2 66

1 2 3 4 6 8 10 20

C

6000

600

60

10

1

0.1

0.01

SAMPLE

Sample chart

Tr
ip
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]

Rated Tripping current (x)
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 Setting addresses (Fig  - )
(Be sure to operate with the main power turned OFF.)
� There are 2 types of rotary switch setting available: setting addresses 1 to 9 and 

over 1�, and setting branch numbers.
1 How to set addresses

Example: If Address is “3”, remain SW12 (for over 1�) at “�”, and match
SW11(for 1 to 9) with “3”.

2 How to set branch numbers SW14
  Match the indoor unit’s water pipe with the HBC controller’s end connection
    number.
� The rotary switches are all set to “�” when shipped from the factory. These

switches can be used to set unit addresses and branch numbers at will.
� The determination of indoor unit addresses varies with the system at site. Set

them referring to the Data Book.

A Address board

Fig  -

Fig  -

TB5 TB15 TB5 TB15
SM1M2 SM1M2

TB3
M1M2 21 21

TB5 TB5
SM1M2 SM1M2

TB3
M1M2

TB5

CN90
Pair No.

0

Pair No.
0

Pair No.
09 9

CN90

TB15 TB5 TB15
SM1M2 SM1M2

TB3
M1M2 21 21

A

SW14

SW11SW12

1 2 3 4 5 6 7 8 9 10

ON
OFF

SW1

SWC

CN82

CN43

3
2

SWA

1

0 1

2
3

456

7
8

9  0 1

2
3

456

7
8

9  

01234
5

6789ABC
D

EF 

(10s DIGIT) (1s DIGIT)

. / . 
(BRANCH No.)

2
3

SWB

4

ADDRESS

 Electrical or

 S itch setting or high ceiling or at the ti e o  
changing the nu er o  air outlets (Fig  - )

With this unit, the air Àow rate and fan speed can be adMusted by setting the SWA 
and SWB (slide switch). Select a suitable setting from the table below according to 
the installation location.
* Make sure the SWA and SWB switch are set, otherwise problems such as not get-

ting cool�warm may occur.
 PLFY-WP 2  WP  WP VBM

SWA
SWB

1 2 3

Silent Standard High ceiling
4 4 direction 2.5 m 2.7 m 3.5 m
3 3 direction 2.7 m 3.� m 3.5 m
2 2 direction 3.� m 3.3 m 3.5 m

 Sensing roo  te perature ith the uilt-in sensor 
in a re ote controller (Fig  - )

If you want to sense room temperature with the built-in sensor in a remote control-
ler, set SW1-1 on the control board to “ON”. The setting of SW1-7 and SW1-� as 
necessary also makes it possible to adMust the airÀow at a time when the heating 
thermometer is OFF.

 Connecting re ote controller  indoor and outdoor 
trans ission ca les (Fig  - )

� Connect indoor unit TB5 and outdoor unit TB3. (Non-polarized 2-wire)
 The “S” on indoor unit TB5 is a shielding wire connection. For speci¿cations about 

the connecting cables, refer to the outdoor unit installation manual.
� Install a remote controller following the manual supplied with the remote controller.
� Connect the remote controller’s transmission cable within 1� m using a �.75 mm2 

core cable. If the distance is more than 1� m, use a 1.25 mm2 Munction cable.
1 MA Remote controller
� Connect the “1” and “2” on indoor unit TB15 to a MA remote controller. (Non-polarized 

2-wire)
� DC 9 to 13 9 between 1 and 2 (MA remote controller)
2 M-NET Remote controller
� Connect the “M1” and “M2” on indoor unit TB5 to a M-NET remote controller. (Non-

polarized 2-wire)
� DC 24 to 3� 9 between M1 and M2 (M-NET remote controller)
3 Wireless remote controller(When installing wireless signal receiver)
� Connect the wire of wireless signal receiver (9-pole cable) to CN9� of indoor con-

troller board.
� When more than two units are run under group control using wireless remote 

controller, connect TB15 each with the same number.
� To chang Pair No. setting, refer to installation manual attached to wireless remote 

controller. (In initial setting of indoor unit and wireless remote controller, Pair No. is 
�.) 
A Terminal block for indoor transmission cable
B Terminal block for outdoor transmission cable(M1(A), M2(B),  (S))
C Remote controller
D wireless signal receiver
E wireless remote controller
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9  Ho  to set the ed up do n air direction (Onl  
or ired re ote controller)

 E planation o  ord
 � �Address No. of indoor unit� is the number given to each air conditioner.
 � �Outlet No.� is the number given to each outlet of air conditioner. 
    (Refer to the right.)
 � �Up�Down air direction� is the direction (angle) to ¿x.

� For PLFY-BM, only the particular outlet can be fixed to certain direction with 
the procedures below. Once fixed, only the set outlet is fixed every time air 
conditioner is turned on. (Other outlets follow UP�DOWN air direction setting of 
the remote controller.)

8  Electrical characteristics
Symbols: MCA: Max. Circuit Amps (  1.25×FLA)        FLA: Full Load Amps

IFM: Indoor Fan Motor                Output: Fan motor rated output

Model
Power supply IFM

9olts� Hz Range �- 1�� MCA (A) Output (kW) FLA (A)
PLFY-WP329BM-E

22�-24�9 � 5�Hz Max.: 2649
Min.: 19�9

�.44 �.�5 �.35
PLFY-WP4�9BM-E �.44 �.�5 �.35
PLFY-WP5�9BM-E �.57 �.�5 �.45

 Manual ane angle

F1 F2 F3 F4

Main

Main display:
Cursor Page

Main menu
Maintenance
Initial setting
Service

F1 F2 F3 F4

Maintenance menu

Main menu:
Cursor

Auto descending panel
Manual vane angle

F1 F2 F3 F4

Manual vane angle

Input display:
Cur. Address Check

M-NET address

Identify unit Check button

1 Select �Maintenance� from the Main 
menu, and press the [SELECT] 
button.

2 Select �Manual vane angle� with the  
[F1] or [F2] button, and press the  
[SELECT] button.

3 Select the �M-NET address� for the 
units to whose vanes are to be ¿xed, 
with the [F2] or [F3] button, and press 
the [SELECT] button.

 Press the [F4] button to con¿rm the 
unit.

 The vane of only the target indoor 
unit is pointing downward.

 Con r ation procedure

F1 F2 F3 F4

Manual vane angle

Input display:
Cur. Address Check

M-NET address

Identify unit Check button

F1 F2 F3 F4

Manual vane angle

Input display:

M-NET address

The air conditioner with the 
vane pointing downward is 
the target air conditioner.

F1 F2 F3 F4

Manual vane angle

Input display:

There is no response from 
the target device.
Confirm the state of the air 
conditioner.

1 Select the �M-NET address� for the 
units to whose vanes are to be ¿xed, 
with the [F2] or [F3] button.
Press the [F4] button to con¿rm 
the unit.

2 After pressing the [F4] button, wait 
approximately 15 seconds, and 
then check the current state of the 
air conditioner.

 ĺ The vane is pointing downward. 
ĺ This air conditioner is displayed 
on the remote controller.

 ĺ All outlets are closed. ĺ Press 
the [RETURN] button and continue 
the operation from the beginning.

 ĺ The messages shown to the left 
are displayed. ĺ The target device 
does not exist at this refrigerant ad-
dress.

� Press the [RETURN] button to 
return to the initial screen.

3 Change the �M-NET address� to 
the next number.

� Refer to step 1 to change the �M-
NET address� and continue with the 
con¿rmation.

Outlet No.3

Downward

Horizontal airÀow

* When it is cold because of direct airÀow, 
the airÀow direction can be ¿xed horizon-
tally to avoid direct airÀow.

Fixed setting
The airÀow direction of this 
outlet is ¿xed in particular 
direction.

Remote controller setting
The airÀow direction of this outlet 
is controlled by the airÀow direc-
tion setting of remote controller.

Outlet No.4

Outlet No.2

Note: “�” indicates all outlets.

Outlet No.1

MITSUBISHI
ELECTRIC

label
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 Installing the grille

 Chec ing the contents (Fig  - )
� This kit contains this manual and the following parts.

Accessory name Q’ty Remark
1 Grille 1 95� × 95� (mm)
2 Screw with captive washer 4 M5 × �.� × 25
3 Gauge 1 (Divided into four parts)
4 Fastener 3
5 Screw 4 4 × �
6 Screw 1 4 × 12
7 i-see sensor corner panel 1 for PLP-6BAE

2  Preparing to attach the grille (Fig  -2)
� With the gauge 3 supplied with this kit, adMust and check the positioning of the unit 

relative to the ceiling. If the unit is not properly positioned relative to the ceiling, it 
may allow air leaks or cause condensation to collect.

� Make sure that the opening in the ceiling is within the following tolerances: 
 �6� × �6� - 91� × 91�
� Make sure that A is performed within 17-22 mm. Damage could result by failing to 

adhere to this range.
A Main unit
B Ceiling
C Gauge 3 (inserted into the unit)
D Ceiling opening dimensions

2   Re o ing the inta e grille (Fig  - )
� Slide the levers in the direction indicated by the arrow 1 to open the intake grille.
� Unlatch the hook that secures the grille. 

* Do not unlatch the hook for the intake grille.
� With the intake grille in the “open” position, remove the hinge of the intake grille 

from the grille as indicated by the arrow 2.

2 2  Re o ing the corner panel (Fig  - )
� Remove the screw from the corner of the corner panel. Slide the corner panel as 

indicated by the arrow 1 to remove the corner panel.
Fig -  -
A Intake grille
B Grille
C Intake grille levers
D Grille hook
E Hole for the grille’s hook
F Corner panel
G Screw
H Detail

  Selection o  the air outlets
For this grille the discharge direction is available in 11 patterns. Also, by setting the 
remote controller to the appropriate settings, you can adMust the airÀow and speed. 
Select the required settings from the Table 1 according to the location in which you 
want to install the unit.
1) Decide on the discharge direction pattern.
2) Be sure to set the remote controller to the appropriate settings, according to the 

number of air outlets and the height of the ceiling on which the unit will be installed.

Note:
For - and 2-directional  please use the air outlet shutter plate (option)

Fig  -

Fig  -2

20

A
=1

7
+5   0

Fig  -

Fig  -

Table 1

4-directional 3-directional

Blowout 
direction 
patterns

1 pattern:
Initial setting

4 pattern:
1 air outlet fully closed

2-directional

Blowout 
direction 
patterns

6 pattern:
2 air outlet fully closed
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  Installing the grille
 Preparations (Fig  - )

� Install the 2 enclosed screws with washer 2 in the main unit (at the corner drain 
pipe area and at the opposite corner) as shown in the diagram.

2   Te porar  installation o  the grille (Fig  - )
� Temporarily secure the grille using the bell shaped holes by putting the socket of 

the grille marked G on the corner drain pipe area of the main unit.
* Make sure that the lead wiring of the grille does not get pinched between the 

grille and the main unit.

 Securing the grille (Fig  - )
� Secure the grille to the main unit by tightening the previously installed 2 screws 

(with captive washer) as well as the 2 remaining screws (with captive washer). 
* Make sure that there are no gaps between the main unit and the grille or the 

grille and the ceiling.

Fi ing gaps et een the grille and the ceiling
With the grille attached, adMust the height of the main unit to close the gap.

 Caution:
When tightening the scre  ith capti e asher 2  tighten it at a tor ue o  8 
N  or less  Ne er use an i pact scre dri er  
 It a  result in parts da age

  Wire connection (Fig  -8)
� Remove the 2 screws ¿xing the cover of electrical branch box of the unit and open 

the cover.
� Be sure to connect the connector (white, 2�-pole) for vane motor of the grille to 

CN9 connector of controller board of the unit.
The lead wire of grille is passed through the catch for bell mouth of the unit 
perfectly. The remaining lead wire is tied with clamp of the unit and put the cover of 
the unit again with 2 screws.
Note: 
Do not put the re aining lead ire in electrical ranch o  o  the unit

 Installing the grille

Fig  -

Fig  -

Fig  -

A Main unit
C Corner drain pipe area
D Screw with washer 2 (for temporary 

use)
E Grille
F Screw with washer 2
G Socket
H Bell shaped hole

A Ceiling
B Main unit
C Grille
D Make sure that there are no gaps
E AdMust the nut of the main unit using 

a wrench, etc.  

15
-2

0 A Main unit
B Screw with captive washer

Fig  -8

A Clamp of the main unit
B Electrical box
C Indoor controler board
D Catch for bell mouth
E Lead wire of grille
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 Installing the grille

 Installing the inta e grille (Fig  -9)
Note:
When reinstalling the corner panels (each ith a sa et  ire attached)  con-
nect the other end o  each sa et  ire to the grille using a scre  (  pcs   
 × 8) as sho n in the illustration

* If the corner panels are not attached, they may fall off while the unit is operating.
� Perform the procedure that is described in “6.2. Preparing to attach the grille” in 

reverse order to install the intake grille and the corner panel.
� Multiple units can be installed with grille so that the position of the logo on each 

corner panel is consistent with the other units regardless of the orientation of the 
intake grille. Align the logo on the panel according to the wishes of the customer 
as shown in the diagram to the left. (The position of the grille can be changed.)
D Water piping of the main unit
E Drain piping of the main unit
F Initial position of the corner panel (logo attached)
* Installation in any position is possible.
G Initial position of the levers on the intake grille
* Although the clips can be installed in any of 4 positions, the con¿guration shown 

here is recommended. (It is not necessary to remove the intake grille when main-
tenance is performed on the electric component box of the main unit.)

H i-see sensor (PLP-6BAE panel)

 Installation o  i-see sensor corner panel
 (Fig  - )
For PLP-6BAE panel
� Take the lead wires CN4Y (white) and CN6Y (red) of the i-see sensor corner panel 
7 from the side of the electrical box on the unit and make sure to conect them to 
the connector of the controller board.

� Lead wires of the i-see sensor corner panel 7 should be ¿xed at the rib of the grille 
with the fastener 4 so that there is no slack.

� Lead wires should be held together with the lead wires of the unit and ¿xed with 2 
of the fastener 4 so that there is no slack.

� Put the cover back on the electrical box with 3 screws.
*  Make sure wires are not caught in the cover of electric box. If they are caught, 

they will be cut.
� Adverse procedure of “6.2. Preparing to attach the grille”  will be taken for installing 

the i-see sensor corner panel.
*  The i-see sensor corner panel should be ¿xed onto the grille 1 with screw 6.

 Loc ing the up do n air o  direction (Fig  - )
The vanes of the unit can be set and locked in up or down orientations depending 
upon the environment of use. 
� Set according to the preference of the customer.
 The operation of the ¿xed up�down vanes and all automatic controls cannot be 

performed using the remote controller. In addition, the actual position of the vanes 
may differ from the position indicated on the remote controller.

1 Turn off the main power switch.
 InMuries or an electrical shock may occur while the fan of the unit is rotating.
2 Disconnect the connector for the vane motor of the vent that you want to lock. 
 (While pressing the button, remove the connector in the direction indicated by 

the arrow as shown in the diagram.) After removing the connector, insulate it with 
tape.

 It also can be set by remote controller. Refer to 5.7.

8  Chec
� Make sure that there is no gap between the unit and the grille, or between the grille 

and the surface of the ceiling. If there is any gap between the unit and the grille, or 
between the grille and the surface of the ceiling, it may cause dew to collect.

� Make sure that the wires have been securely connected.
� For PLP-6BAE, check the rotating movement of the i-see sensor. If the i-see sensor 

does not rotate, review the procedure in “6.6. Installation of i-see sensor corner 
panel”.

Fig  -9

Fig  -

A Button
B 9ane motor
C Up�down vanes
D Connector

A Controller board CN4Y
B Controller board CN6Y
C 2 fasteners 4
D Fastener 4
E i-see sensor corner panel 7
F Rib for grille
G Screw 6

A Screw (4×�) 5
B Corner panel
C Safety wire

(Enlarged)

Fig  -
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 Test run

 Test run
The following 3 methods are available.

 Using ired re ote controller (Fig  -2)

Function buttons

4 3 2 1

5

6

7 8 9 0

1 ON OFF  utton
Press to turn ON�OFF the indoor unit.

2 SELECT  utton
Press to save the setting.

3 RETURN  utton
Press to return to the previous screen.

4 MENU  utton
Press to bring up the Main menu.

5 Bac lit LCD
Operation settings will appear.
When the backlight is off, pressing any button turns the backlight on and it will 
stay lit for a certain period of time depending on the screen.

When the backlight is off, pressing any button turns the backlight on and does 
not perform its function. (except for the [ON�OFF] button)

6 ON OFF la p
This lamp lights up in green while the unit is in operation. It blinks while the 
remote controller is starting up or when there is an error.

7 Function utton F
Main display: Press to change the operation mode.
Main menu: Press to move the cursor down.

8 Function utton F2
Main display: Press to decrease temperature.
Main menu: Press to move the cursor up.

9 Function utton F
Main display: Press to increase temperature.
Main menu: Press to go to the previous page.

0 Function utton F
Main display: Press to change the fan speed.
Main menu: Press to go to the next page.

Controller inter ace

Fig  -2

 Be ore test run
 A ter co pleting installation and the iring and piping o  the indoor and 
outdoor units  chec  or re rigerant lea age  looseness in the po er suppl  
or control iring  rong polarit  and no disconnection o   phase in the 
suppl

 Use a - olt egoh eter to chec  that the resistance et een the po er 
suppl  ter inals and ground is at least  M

 Do not carr  out this test on the control iring (lo  oltage circuit) ter inals
 Warning:

Do not use the air conditioner i  the insulation resistance is less than  M  
 Caution:

 Turn on the po er at least 2 hours e ore starting operation
- Starting operation immediately after turning on the main power switch can result 

in severe damage to internal parts. Keep the power switch turned on during the 
operational season.

 Do not touch the s itches ith et ngers
- Touching a switch with wet ¿ngers can cause electric shock.

 Do not operate the air conditioner ith the panels and guards re o ed
- Rotating, hot, or high-voltage parts can cause inMuries.

 Do not turn o  the po er i ediatel  a ter stopping operation
- Always wait at least ¿ve minutes before turning off the power. Otherwise, water 

leakage and trouble may occur.
 When ater has een supplied to the ater pipe or  purge the s ste  o  
air  The details o  air purging can e ound separatel  in the ater circuit 

aintenance anual

E C

A

B

D

Fig  -

2  Air purging
2  The details o  air purging

As for the details of air purging, please refer to the water circuit maintenance 
manual included in the package of the HBC controller.

2 2  The air ent al e o  indoor unit (Fig  - )
1 Remove the air purge valve cover.
2 Turn the knob on the air purge valve to release the air.
A Air purge valve
B Air purge valve cover (Tightening torgue: 1.3 � �.3 Nām)
C Screw
D Outlet
E Inlet
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 Chec  o  drainage (Fig  -8)
� Ensure that the water is being properly drained out and that no water is leaking 

from Moints.
When electric or  is co pleted
ā Pour water during cooling operation and check.
When electric or  is not co pleted
ā Pour water during emergency operation and check.
* Drain pan and fan are activated simultaneously when single phase 22� - 24� 9 

is turned on to L and N on terminal block after the connecter (SWE) on controller 
board in the electrical branch box is set to ON.

Be sure to turn it back to the former state after work.

 Test run

F1 F2 F3 F4

Cool
Pipe

Auto
Switch disp.

Mode Fan

RemainTest run

Fig  -

F1 F2 F3 F4

Remain

Vane

Fig  -

Step 2 Per or  the test run and chec  the air o  te perature and auto ane

1 Press the F1  button to go through the operation modes in the order of “Cool” 
and “Heat”. (Fig. 7-6)
 Cool mode: Check the cold air blow off.
 Heat mode: Check the heat blow off.
* Check the operation of the outdoor unit’s fan.

2 Press the  button and open the 9ane setting screen.

AUTO ane chec

1 Check the auto vane with the F1  F2  buttons. (Fig. 7-7)
2 Press the  button to return to “Test run operation”.
3 Press the  button.

Fig  -8

A Water supply pump
B Water (about 1���cc)
C Drain plug
D Pour water through outlet
ā Be carefule not to spray water 

into the drain pump mechanism.

Step  S itch the re ote controller to Test run

1 Select “Service” from the Main menu, and press the  button. 
2 When the Service menu is selected, a window will appear asking for the password. (Fig. 7-3)
 To enter the current maintenance password (4 numerical digits), move the cursor to the digit you want to change with the F1  or F2  button, and set each number 

(� through 9) with the F3  or F4  button. Then, press the  button.

 

Note: The initial maintenance password is “9999”. Change the default password as necessary to prevent unauthorized access. 
Have the password available for those who need it.

 

Note: If you forget your maintenance password, you can initialize the password to the default password “9999” by pressing and holding the F1  and F2  buttons 
simultaneously for three seconds on the maintenance password setting screen.

3 Select “Test run” with the F1  or F2  button, and press the  button. (Fig. 7-4)
4 Select “Test run” with the F1  or F2  button, and press the  button. (Fig. 7-5)

F1 F2 F3 F4

unem ecivreS

rosruC
:unem niaM

Test run
Input maintenance info.
Function setting
Check
Self check

F1 F2 F3 F4

Test run menu

Cursor
Service menu:

Test run
Drain pump test run

Fig  -

F1 F2 F3 F4

Service menu

Cursor
Select:

Enter maintenance password

Fig  -Fig  -
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1   

2    

2 1     -
    (Fig  2-1)

ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ ɞɨɥɠɟɧ ɩɨɫɬɚɜɥɹɬɶɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫɨ ɫɥɟɞɭɸɳɢɦɢ
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɹɦɢ:

ɇɚɡɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ

1 ɍɫɬɚɧɨɜɨɱɧɵɣ ɲɚɛɥɨɧ 1

2
ɉɪɨɤɥɚɞɤɚ (ɫ ɢɡɨɥɹɰɢɟɣ)
ɉɪɨɤɥɚɞɤɚ (ɛɟɡ ɢɡɨɥɹɰɢɢ)

4
4

3
Ʌɟɧɬɚ (ɛɨɥɶɲɚɹ)
Ʌɟɧɬɚ (ɦɚɥɚɹ)

4
2

4 ȼɢɧɬ ɫ ɩɪɨɤɥɚɞɤɨɣ (Ɇ5 × 25) ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɲɟɬɤɢ 4

5 ɋɨɟɞɢɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ ɞɥɹ ɞɪɟɧɚɠɚ 1

6 ɂɡɨɥɹɰɢɹ 1

 :
      

    
 :

     
 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɭɫɬɚɧɨɜɨɱɧɵɯ ɪɚɛɨɬ ɩɪɨɢɧɫɬɪɭɤɬɢɪɭɣɬɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɚɜɢɥ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɩɩɚɪɚɬɚ, ɚ ɬɚɤɠɟ ɨɡɧɚɤɨɦɶɬɟ ɫ ɪɚɡɞɟɥɨɦ “Ɇɟɪɚ ɩɪɟɞɨɫɬɨ-
ɪɨɠɧɨɫɬɢ” ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɚɩɩɚɪɚɬɚ, ɢ ɜɵɩɨɥɧɢɬɟ ɬɟɫɬɨɜɵɣ ɩɪɨɝɨɧ ɚɩɩɚɪɚɬɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɨɧ ɪɚɛɨɬɚɟɬ 
ɧɨɪɦɚɥɶɧɨ. Ɉɛɹɡɚɬɟɥɶɧɨ ɩɟɪɟɞɚɣɬɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɚ ɯɪɚɧɟɧɢɟ ɷɤɡɟɦɩɥɹɪɵ Ɋɭɤɨɜɨɞɫɬɜɚ 
ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ Ɋɭɤɨɜɨɞɫɬɜɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɗɬɢ Ɋɭɤɨɜɨɞɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɢ 
ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ.

  : ɍɤɚɡɵɜɚɟɬ ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ.
  : ɍɤɚɡɵɜɚɟɬ ɧɚ ɜɚɠɧɭɸ ɢɧɫɬɪɭɤɰɢɸ.
  : ɍɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɚɧɧɚɹ ɱɚɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɡɟɦɥɟɧɚ.
  :  ɍɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɹɜɥɹɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɜɪɚɳɚɸɳɢɦɫɹ ɱɚɫɬɹɦ.

  :  ɍɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɝɥɚɜɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɟɪɟɞ 
ɩɪɨɜɟɞɟɧɢɟɦ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ.

 : Ɉɩɚɫɚɣɬɟɫɶ ɷɥɟɤɬɪɨɲɨɤɚ.
 : Ɉɩɚɫɚɣɬɟɫɶ ɝɨɪɹɱɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ.

ELV : ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɨɬɤɥɸɱɢɬɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɤɚɤ ɜɧɭɬ-
ɪɟɧɧɟɝɨ, ɬɚɤ ɢ ɧɚɪɭɠɧɨɝɨ ɩɪɢɛɨɪɚ.
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 :
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� ɋ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɲɚɛɥɨɧɚ (ɜɟɪɯ ɭɩɚɤɨɜɤɢ) ɢ ɤɚɥɢɛɪɚ (ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ 
ɤɨɦɩɥɟɤɬɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɤ ɪɟɲɟɬɤɟ) ɩɪɨɞɟɥɚɣɬɟ ɨɬɜɟɪɫɬɢɟ ɜ 
ɩɨɬɨɥɤɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ ɦɨɠɧɨ ɛɵɥɨ ɭɫɬɚɧɨɜɢɬɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɞɢɚɝɪɚɦɦɟ. (Ɇɟɬɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɚɛɥɨɧɚ ɢ ɤɚɥɢɛɪɚ ɭɤɚɡɚɧ.)

* ɉɪɟɠɞɟ, ɱɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɚɛɥɨɧ ɢ ɤɚɥɢɛɪ, ɩɪɨɜɟɪɶɬɟ ɢɯ ɪɚɡɦɟɪɵ, ɩɨɫ-
ɤɨɥɶɤɭ ɨɧɢ ɦɟɧɹɸɬɫɹ ɢɡ-ɡɚ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɥɚɠɧɨɫɬɢ.

* Ɋɚɡɦɟɪ ɩɨɬɨɥɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɜ ɩɪɟɞɟɥɚɯ, ɭɤɚɡɚɧɧɵɯ 
ɧɚ Fig. 2-2, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɬɰɟɧɬɪɨɜɚɬɶ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ ɜ ɩɨɬɨɥɨɱ-
ɧɨɦ ɨɬɜɟɪɫɬɢɢ, ɨɛɟɫɩɟɱɢɜ ɨɞɢɧɚɤɨɜɵɟ ɡɚɡɨɪɵ ɩɨ ɜɫɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɫɬɨɪɨɧɚɦ.

� ɂɫɩɨɥɶɡɭɣɬɟ ɧɚɜɟɫɧɵɟ ɛɨɥɬɵ Ɇ10 (3/8�).
* ɇɚɜɟɫɧɵɟ ɛɨɥɬɵ ɩɪɢɨɛɪɟɬɚɸɬɫɹ ɧɚ ɦɟɫɬɟ.

� ȼɵɩɨɥɧɢɬɟ ɭɫɬɚɧɨɜɤɭ, ɭɛɟɞɢɜɲɢɫɶ, ɱɬɨ ɦɟɠɞɭ ɩɨɬɨɥɨɱɧɨɣ ɩɚɧɟɥɶɸ ɢ ɪɟɲɟɬɤɨɣ, 
ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɝɥɚɜɧɵɦ ɩɪɢɛɨɪɨɦ ɢ ɪɟɲɟɬɤɨɣ ɧɟɬ ɡɚɡɨɪɚ.
A ȼɧɟɲɧɹɹ ɫɬɨɪɨɧɚ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ E Ɋɟɲɟɬɤɚ
B ɒɚɝ ɛɨɥɬɚ F ɉɨɬɨɥɨɤ
C ɉɨɬɨɥɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ G Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɨɤɨɧɧɵɣ ɩɟɪɟɩɥɟɬ (ɨɩɰɢɹ)
D ȼɧɟɲɧɢɟ ɫɬɨɪɨɧɵ ɪɟɲɟɬɤɢ H Ɉɛɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ

 *  Ɉɬɦɟɬɶɬɟ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɬɨɥɨɱɧɨɣ ɩɚɧɟɥɶɸ ɩɪɢɛɨɪɚ ɢ ɩɨɬɨɥɤɨɦ 
ɢ ɬ.ɞ. ɞɨɥɠɧɨ ɛɵɬɶ ɨɬ 10 ɞɨ 15 ɦɦ ɜɥɟɜɨ.

 * ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɨɩɰɢɨɧɚɥɶɧɨɝɨ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɤɨɧɧɨɝɨ ɩɟɪɟɩɥɟɬɚ 
ɞɨɛɚɜɶɬɟ 135 ɦɦ ɤ ɪɚɫɫɬɨɹɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ.

(ɦɦ)

Ɇɨɞɟɥɢ C D
32, 40, 50 241 258

2 3        
     (Fig  2-3)

ȼɨ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɭɣɬɟ ɨɬɜɟɪɫɬɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 
ɤɚɧɚɥɚ (ɜɵɪɟɡɚɧɧɵɟ), ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɨɡɢɰɢɹɯ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ Fig. 2-3.
� Ɍɚɤɠɟ ɦɨɠɧɨ ɩɪɨɞɟɥɚɬɶ ɜɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɨɩɰɢɨ-
ɧɚɥɶɧɨɝɨ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɤɨɧɧɨɝɨ ɩɟɪɟɩɥɟɬɚ.

:
�           

     -

        135 
     

�          
        

�            
   P      

A Ɉɬɜɟɪɫɬɢɟ ɞɥɹ ɨɬɜɟɬɜɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ I ɒɚɝ ɨɬɜɟɪɫɬɢɹ ø175
B ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ J Ⱦɢɚɝɪɚɦɦɚ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ
C  ȼɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ K Ɉɬɜɟɪɫɬɢɟ 3-ø2,8
D Ⱦɪɟɧɚɠɧɚɹ ɬɪɭɛɚ L ɒɚɝ ɨɬɜɟɪɫɬɢɹ ø125
E ȼɨɞɹɧɚɹ ɬɪɭɛɚ M ȼɵɪɟɡɧɨɟ ɨɬɜɟɪɫɬɢɟ ø100
F  Ⱦɢɚɝɪɚɦɦɚ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɨɬɜɟɬɜɥɟɧɢɹ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ (ɜɢɞ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ)

G Ɉɬɜɟɪɫɬɢɟ 14-ø2,8

N ɉɨɬɨɥɨɤ
O  ɉɨɞɪɨɛɧɵɣ ɪɢɫɭɧɨɤ ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɣ 
ɭɞɚɥɟɧɢɟ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ

P ɂɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ
H ȼɵɪɟɡɧɨɟ ɨɬɜɟɪɫɬɢɟ ø150

2 4    (   
  ) (Fig  2-4)

� ɉɨɬɨɥɨɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɵɦɢ, ɜ ɡɚɜɢɫɬɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɡɞɚɧɢɹ. ɋɥɟɞɭɟɬ ɩɪɨɤɨɧɫɭɥɶɬɢɪɨɜɚɬɶɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢ ɪɟɦɨɧɬɧɨɣ ɨɪɝɚɧɢ-
ɡɚɰɢɟɣ.

(1) ɋɧɹɬɢɟ ɩɨɬɨɥɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ: ɉɨɬɨɥɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɚɛɫɨɥɸɬɧɨ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɵɦ ɢ ɩɨɬɨɥɤ (ɞɟɪɟɜɹɧɧɵɟ ɩɥɢɬɵ ɢ ɛɚɥɤɢ) ɫɥɟɞɭɟɬ ɭɤɪɟɩɢɬɶ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɡɚɳɢɬɭ ɩɨɬɨɥɤɚ ɨɬ ɜɢɛɪɚɰɢɢ.

(2) ȼɵɪɟɠɶɬɟ ɭɱɚɫɬɨɤ ɩɨɬɨɥɨɱɧɨɣ ɩɥɢɬɵ ɢ ɫɧɢɦɢɬɟ ɟɝɨ.
(3) ɍɤɪɟɩɢɬɟ ɤɪɚɹ ɩɨɬɨɥɨɱɧɨɣ ɩɥɢɬɵ ɩɨ ɦɟɫɬɚɦ ɫɪɟɡɚ ɢ ɡɚɤɪɟɩɢɬɟ ɟɟ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɩɨ ɤɪɚɹɦ.
(4) ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɩɪɢɛɨɪɚ ɧɚ ɩɨɤɚɬɨɦ ɩɨɬɨɥɤɟ, ɜɫɬɚɜɶɬɟ ɨɩɨɪɭ ɦɟɠɞɭ ɩɨɬɨɥɤɨɦ 

ɢ ɪɟɲɟɬɤɨɣ ɬɚɤ, ɱɬɨɛɵ ɩɪɢɛɨɪ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɝɨɪɢɡɨɧɬɚɥɶɧɨ.

1 Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ
� ȼ ɤɚɱɟɫɬɜɟ ɭɤɪɟɩɥɟɧɢɹ ɢɫɩɨɥɶɡɭɣɬɟ ɚɧɤɟɪɧɵɟ ɛɚɥɤɢ (ɨɞɧɨɷɬɚɠɧɵɟ ɞɨɦɚ) ɢɥɢ 
ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ (ɞɜɭɯɷɬɚɠɧɵɟ ɞɨɦɚ).

� Ⱦɟɪɟɜɹɧɧɵɟ ɛɚɥɤɢ ɞɥɹ ɩɨɞɜɟɲɢɜɚɧɢɹ ɤɨɧɞɢɰɢɨɧɟɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɱɧɵɦɢ ɢ ɢɯ 
ɛɨɤɨɜɵɟ ɫɬɨɪɨɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 6 ɫɦ, ɟɫɥɢ ɛɚɥɤɢ ɪɚɡɞɟɥɹɸɬɫɹ 
ɧɟ ɛɨɥɟɟ, ɱɟɦ 90 ɫɦ; ɢɯ ɛɨɤɨɜɵɟ ɫɬɨɪɨɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 9 ɫɦ, 
ɟɫɥɢ ɛɚɥɤɢ ɪɚɡɞɟɥɹɸɬɫɹ ɪɚɫɫɬɨɹɧɢɟɦ 180 ɫɦ. Ɋɚɡɦɟɪ ɧɚɜɟɫɧɵɯ ɛɨɥɬɨɜ ɞɨɥɠɟɧ 
ɛɵɬɶ ʃ 10 (3/8�). (Ȼɨɥɬɵ ɧɟ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜɦɟɫɬɟ ɫ ɩɪɢɛɨɪɨɦ.)

2 ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ
� Ɂɚɤɪɟɩɥɹɣɬɟ ɧɚɜɟɫɧɵɟ ɛɨɥɬɵ, ɢɫɩɨɥɶɡɭɹ ɭɤɚɡɚɧɧɵɣ ɦɟɬɨɞ, ɢɥɢ ɢɫɩɨɥɶɡɭɣɬɟ 
ɫɬɚɥɶɧɵɟ ɢɥɢ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɜɟɫɧɵɟ ɤɪɟɩɥɟɧɢɹ ɢ ɬ.ɞ. ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚɜɟɫɧɵɯ 
ɛɨɥɬɨɜ.
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Fig  2-2

Fig  2-3

A ɉɪɢɛɨɪ
B Ɋɟɲɟɬɤɚ
C Ɉɩɨɪɚ

H  ɂɫɩɨɥɶɡɭɣɬɟ ɜɫɬɚɜɤɢ ɫ ɪɟɣɬɢɧɝɨɦ 100-150 ɤɝ 
ɤɚɠɞɚɹ (ɩɪɢɨɛɪɟɬɚɸɬɫɹ ɧɚ ɦɟɫɬɟ)

I ɇɚɜɟɫɧɵɟ ɛɨɥɬɵ Ɇ10 (3/8�) (ɩɪɢɨɛɪɟɬɚɸɬɫɹ ɧɚ 
ɦɟɫɬɟ)

J ɋɬɚɥɶɧɨɣ ɫɬɟɪɠɟɧɶ ɞɥɹ ɭɤɪɟɩɥɟɧɢɹ

D ɉɨɬɨɥɨɤ
E ɋɬɪɨɩɢɥɨ
F Ȼɚɥɤɚ
G Ȼɚɥɤɚ ɤɪɵɲɢ
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2 5     (Fig  2-5)
ɉɨɞɜɟɲɢɜɚɣɬɟ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ, ɤɚɤ ɭɤɚɡɚɧɨ ɧɚ ɞɢɚɝɪɚɦɦɟ.
ɐɢɮɪɵ, ɭɤɚɡɚɧɧɵɟ ɜ ɤɪɭɝɥɵɯ ɫɤɨɛɤɚɯ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɫɫɬɨɹɧɢɹ ɜ ɫɥɭɱɚɟ ɭɫɬɚ-
ɧɨɜɤɢ ɨɩɰɢɨɧɚɥɶɧɨɝɨ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɤɨɧɧɨɝɨ ɩɟɪɟɩɥɟɬɚ.
1. Ɂɚɪɚɧɟɟ ɭɫɬɚɧɨɜɢɬɟ ɞɟɬɚɥɢ ɧɚ ɧɚɜɟɫɧɵɟ ɛɨɥɬɵ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: ɩɪɨ-

ɤɥɚɞɤɢ (ɫ ɢɡɨɥɹɰɢɟɣ), ɩɪɨɤɥɚɞɤɢ (ɛɟɡ ɢɡɨɥɹɰɢɢ) ɢ ɝɚɣɤɢ (ɞɜɨɣɧɵɟ).
� ɍɫɬɚɧɨɜɢɬɟ ɩɪɨɤɥɚɞɭ ɫ ɢɡɨɥɹɰɢɟɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɡɨɥɹɰɢɹ ɛɵɥɚ ɧɚ-
ɩɪɚɜɥɟɧɚ ɜɧɢɡ.

� ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɟɪɯɧɢɯ ɩɪɨɤɥɚɞɨɤ ɞɥɹ ɩɨɞɜɟɲɢɜɚɧɢɹ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ 
ɧɢɠɧɢɟ ɩɪɨɤɥɚɞɤɢ (ɫ ɢɡɨɥɹɰɢɟɣ) ɢ ɝɚɣɤɢ (ɞɜɨɣɧɵɟ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɡɞɧɟɟ.

2. ɉɨɞɧɢɦɢɬɟ ɩɪɢɛɨɪ ɧɚ ɬɪɟɛɭɟɦɭɸ ɜɵɫɨɬɭ ɞɨ ɧɚɜɟɫɧɵɯ ɛɨɥɬɨɜ, ɱɬɨɛɵ ɜɫɬɚ-
ɜɢɬɶ ɩɥɢɬɭ ɞɥɹ ɧɚɜɟɲɢɜɚɧɢɹ ɩɪɢɛɨɪɚ ɦɟɠɞɭ ɩɪɨɤɥɚɞɤɚɦɢ, ɚ ɡɚɬɟɦ ɧɚɞɟɠɧɨ 
ɡɚɤɪɟɩɢɬ ɟɟ.

3. ȿɫɥɢ ɧɟɥɶɡɹ ɫɨɜɦɟɫɬɢɬɶ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ ɫ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɧɚɜɟɲɢɧɚɜɚɧɢɹ ɧɚ 
ɩɨɬɨɥɤɟ, ɪɟɝɭɥɢɪɨɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɳɟɥɢ, ɢɦɟɸɳɟɣɫɹ ɧɚ ɩɥɢɬɟ 
ɞɥɹ ɧɚɜɟɲɢɜɚɧɢɹ ɩɪɢɛɨɪɚ.

� ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɨɩɟɪɚɰɢɹ Ⱥ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 17-22 ɦɦ. ɇɟɫɨɛɥɸɞɟɧɢɟ 
ɞɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɦɨɠɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ. (Fig. 2-6)

 :
         

         
      

2 6       
   (Fig  2-7)

� ɋ ɩɨɦɨɳɶɸ ɤɚɥɢɛɪɚ, ɩɪɢɤɪɟɩɥɟɧɧɨɝɨ ɤ ɪɟɲɟɬɤɚɦ, ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɢɡ ɝɥɚɜɧɨɝɨ 
ɩɪɢɛɨɪɚ ɫɨɪɢɟɧɬɢɪɨɜɚɧ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɬɨɥɨɱɧɨɦɭ ɨɬɜɟɪ-
ɫɬɢɸ. ɉɨɞɬɜɟɪɞɢɬɟ ɷɬɨ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɨ ɤɚɩɚɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ 
ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɬ.ɞ.

� ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ ɭɫɬɚɧɨɜɥɟɧ ɫɬɪɨɝɨ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ: ɢɫɩɨɥɶɡɭɣɬɟ 
ɭɪɨɜɟɧɶ ɢɥɢ ɜɢɧɢɥɨɜɭɸ ɬɪɭɛɤɭ, ɧɚɩɨɥɧɟɧɧɭɸ ɜɨɞɨɣ.

� ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ ɧɚɞɟɠɧɨ ɡɚɬɹɧɢɬɟ ɝɚɣɤɢ 
ɧɚɜɟɫɧɵɯ ɛɨɥɬɨɜ, ɱɬɨɛɵ ɡɚɤɪɟɩɢɬɶ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ.

� ɍɫɬɚɧɨɜɨɱɧɵɣ ɲɚɛɥɨɧ (ɜɟɪɯ ɭɩɚɤɨɜɤɢ) ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬ-
ɧɨɝɨ ɤɨɠɭɯɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɩɵɥɢ ɜɧɭɬɪɶ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ, 
ɩɨɤɚ ɪɟɲɟɬɤɢ ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ, ɢɥɢ ɩɪɢ ɨɬɞɟɥɤɟ ɩɨɬɨɥɤɚ ɩɨ ɨɤɨɧɱɚɧɢɢ ɭɫɬɚɧɨɜɤɢ 
ɩɪɢɛɨɪɚ.

* Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɦɨɧɬɚɠɭ ɩɪɢɜɨɞɢɬɫɹ ɧɚ ɫɚɦɨɦ ɭɫɬɚɧɨɜɨɱɧɨɦ 
ɲɚɛɥɨɧɟ.

3    

Ɇɢɧ. 30

3 1    (Fig  3-1)
� ɂɫɩɨɥɶɡɭɣɬɟ ɬɪɭɛɵ VP25 (O.D. ø32 PVC TUBE) ɞɥɹ ɞɪɟɧɚɠɚ, ɩɪɢ ɷɬɨɦ ɨɛɟ-
ɫɩɟɱɶɬɟ ɧɚɤɥɨɧ 1/100 ɢɥɢ ɛɨɥɟɟ.

� Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ ɢɫɩɨɥɶɡɭɣɬɟ ɤɥɟɣ ɫɟɦɟɣɫɬɜɚ ɉȼ.
� ɋɥɟɞɭɣɬɟ ɫɯɟɦɚɬɢɱɟɫɤɨɦɭ ɪɢɫɭɧɤɭ ɩɪɢ ɩɨɞɫɨɟɞɢɧɟɧɢɢ ɬɪɭɛ.
� Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɞɪɟɧɚɠɚ ɢɫɩɨɥɶɡɭɣɬɟ ɜɯɨɞɹɳɢɣ ɜ ɤɨɦɩɥɟɤɬ ɩɨ-
ɫɬɚɜɤɢ ɞɪɟɧɚɠɧɵɣ ɲɥɚɧɝ.
1 ɉɪɚɜɢɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɬɪɭɛ
2 ɇɟɩɪɚɜɢɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɬɪɭɛ
A ɂɡɨɥɹɰɢɹ (9 ɦɦ ɢɥɢ ɛɨɥɶɲɟ)
B ɇɚɤɥɨɧ ɜɧɢɡ (1/100 ɢɥɢ ɛɨɥɶɲɟ)
C ɉɨɞɞɟɪɠɢɜɚɸɳɢɣ ɦɟɬɚɥ
K ȼɵɩɭɫɤ ɜɨɡɞɭɯɚ
L ɉɨɞɧɹɬɢɟ
M Ʌɨɜɭɲɤɚ ɡɚɩɚɯɨɜ

ɋɝɪɭɩɩɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ
D O. D. ø32 PVC TUBE
E ɋɞɟɥɚɣɬɟ ɟɟ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟɣ
F ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ
G ɍɫɬɚɧɚɜɥɢɜɚɣɬɟ ɬɪɭɛɵ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ ɞɥɹ ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ ɬɪɭɛ
H ɇɚɤɥɨɧ ɜɧɢɡ (1/100 ɢɥɢ ɛɨɥɶɲɟ)
I O. D. ø38 PVC TUBE ɞɥɹ ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ ɬɪɭɛ.
 (9 ɦɦ ɢɡɨɥɹɰɢɹ ɢɥɢ ɛɨɥɶɲɟ)
J Ⱦɨ 85 ɫɦ

1. ɉɨɞɫɨɟɞɢɧɢɬɟ ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɦɭɮɬɭ ɞɥɹ ɞɪɟɧɚɠɚ (ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ ɩɨ-
ɫɬɚɜɤɢ ɩɪɢɛɨɪɚ) ɤ ɞɪɟɧɚɠɧɨɦɭ ɩɨɪɬɭ. (Fig. 3-2)

 (Ɂɚɤɪɟɩɢɬɟ ɬɪɭɛɭ ɫ ɩɨɦɨɳɶɸ ɤɥɟɹ ɉɏȼ, ɚ ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɥɟɧɬɵ.)
2. ɍɫɬɚɧɨɜɢɬɟ ɞɪɟɧɚɠɧɵɟ ɬɪɭɛɵ (ɡɚɤɭɩɚɸɬɫɹ ɧɚ ɦɟɫɬɟ). (Ɍɪɭɛɵ ɢɡ ɉɏȼ, O.D. ø32.)
 (Ɂɚɤɪɟɩɢɬɟ ɬɪɭɛɭ ɫ ɩɨɦɨɳɶɸ ɤɥɟɹ ɉɏȼ, ɚ ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɥɟɧɬɵ.)
3. Ɉɛɟɪɧɢɬɟ ɢɡɨɥɹɰɢɸ ɜɨɤɪɭɝ ɬɪɭɛ. (Ɍɪɭɛɵ ɢɡ ɉɏȼ, O.D. ø32 ɢ ɝɧɟɡɞɨ)
4. ɉɪɨɜɟɪɶɬɟ ɞɪɟɧɢɪɨɜɚɧɢɟ.
5. ɂɡɨɥɢɪɭɣɬɟ ɞɪɟɧɚɠɧɵɣ ɩɨɪɬ ɢɡɨɥɹɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɡɚɬɟɦ ɡɚɤɪɟɩɢɬɟ 

ɦɚɬɟɪɢɚɥ ɥɟɧɬɨɣ. (ɂɡɨɥɹɰɢɹ ɢ ɥɟɧɬɚ ɜɯɨɞɹɬ ɜ ɤɨɦɩɥɟɤɬ ɩɪɢɛɨɪɚ.)
A ɉɪɢɛɨɪ
B ɂɡɨɥɹɰɢɹ
C Ʌɟɧɬɚ (ɛɨɥɶɲɚɹ)
D Ⱦɪɟɧɚɠɧɵɣ ɩɨɪɬ (ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɵɣ)
E Ɂɚɩɚɫ
F ɋɨɨɬɜɟɬɫɬɜɢɟ
G Ⱦɪɟɧɚɠɧɚɹ ɬɪɭɛɚ (Ɍɪɭɛɵ ɢɡ ɉɏȼ, O.D. ø32)
H ɂɡɨɥɹɰɢɹ (ɩɪɢɨɛɪɟɬɚɟɬɫɹ ɧɚ ɦɟɫɬɟ)
I ɇɟɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɬɪɭɛɚ ɢɡ ɉȼɏ
J Ɍɪɭɛɵ ɢɡ ɉɏȼ, O.D. ø32 (ɇɚɤɥɨɧ 1/100 ɢɥɢ ɛɨɥɟɟ)
K Ʌɟɧɬɚ (ɦɚɥɚɹ)
L ɋɨɟɞɢɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ ɞɥɹ ɞɪɟɧɚɠɚ
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Fig  3-2

(ɦɦ)

Maɤc. 20ɦ

Maɤc. 15ɫɦ

1,5–2ɦ

A ɇɚɜɟɫɧɨɣ ɛɨɥɬ
B ɉɨɬɨɥɨɤ
C Ƚɚɣɤɚ
D ɉɪɨɤɥɚɞɤɚ (ɫ ɢɡɨɥɹɰɢɟɣ)
E ɉɥɢɬɚ ɞɥɹ ɧɚɜɟɲɢɜɚɧɢɹ
F ɉɪɨɤɥɚɞɤɚ (ɛɟɡ ɢɡɨɥɹɰɢɢ)
G ɉɪɨɜɟɪɶɬɟ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɤɚɥɢɛɪɚ

A Ƚɥɚɜɧɵɣ ɩɪɢɛɨɪ
B ɉɨɬɨɥɨɤ
C ɍɫɬɚɧɨɜɨɱɧɵɣ ɲɚɛɥɨɧ (ɜɟɪɯ ɭɩɚɤɨɜɤɢ)
D ȼɢɧɬ ɫ ɩɪɨɤɥɚɞɤɨɣ (Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ)

A Ƚɥɚɜɧɵɣ ɩɪɢɛɨɪ
B ɉɨɬɨɥɨɤ
C ɒɚɛɥɨɧ
D Ƚɚɛɚɪɢɬɵ ɩɨɬɨɥɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ
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ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɫɨɛɥɸɞɚɣɬɟ ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ.

4 1       -
 

� ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɚɜɥɟɧɢɸ ɜɨɞɵ ɜɨɞɹɧɵɯ ɬɪɭɛ ɜ ɬɟɩɥɨɜɵɞɟɥɹɸɳɟɦ ɩɪɢɛɨɪɟ 
ɫɨɫɬɚɜɥɹɟɬ 1,0 Ɇɉɚ [145 ɮɭɧɬɨɜ ɧɚ ɤɜ.ɞɸɣɦ].

� ɉɨɞɫɨɟɞɢɧɢɬɟ ɜɨɞɹɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɚɠɞɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ ɤ ɫɨɟɞɢɧɢ-
ɬɟɥɶɧɨɦɭ ɩɨɪɬɭ ɧɚ HBC. ɇɟɜɵɩɨɥɧɟɧɢɟ ɷɬɨɝɨ ɩɪɢɜɟɞɺɬ ɤ ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɟ.

� ɉɟɪɟɱɢɫɥɢɬɟ ɜɧɭɬɪɟɧɧɢɟ ɩɪɢɛɨɪɵ ɧɚ ɭɤɚɡɚɬɟɥɶɧɨɣ ɩɥɚɫɬɢɧɤɟ ɜ ɩɪɢɛɨɪɟ HBC 
ɫ ɚɞɪɟɫɚɦɢ ɢ ɧɨɦɟɪɚɦɢ ɤɨɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ.

� ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɦɟɧɶɲɟ, ɱɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪɬɨɜ ɧɚ HBC, 
ɧɟɢɫɩɨɥɶɡɭɟɦɵɟ ɩɨɪɬɵ ɦɨɝɭɬ ɛɵɬɶ ɡɚɤɪɵɬɵ. Ȼɟɡ ɡɚɤɪɵɜɚɧɢɹ ɛɭɞɟɬ ɬɟɱɶ ɜɨɞɚ.

� ɂɫɩɨɥɶɡɭɣɬɟ ɫɩɨɫɨɛ ɨɛɪɚɬɧɨɝɨ ɜɨɡɜɪɚɬɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɞɨɥɠɧɨɟ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɟ ɬɪɭɛ ɤ ɤɚɠɞɨɦɭ ɩɪɢɛɨɪɭ.

� Ɉɛɟɫɩɟɱɶɬɟ ɫɬɵɤɢ ɢ ɜɵɩɭɤɥɨɫɬɢ ɜɨɤɪɭɝ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɤɚɠɞɨɝɨ ɩɪɢɛɨɪɚ ɞɥɹ 
ɨɛɥɟɝɱɟɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɨɜɟɪɤɢ ɢ ɡɚɦɟɧɵ.

� ɍɫɬɚɧɨɜɢɬɟ ɩɨɞɯɨɞɹɳɢɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ ɧɚ ɜɨɞɹɧɨɣ ɬɪɭɛɟ. ɉɨɫɥɟ ɩɪɨɩɭ-
ɫɤɚɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɬɪɭɛɭ ɜɵɩɭɫɬɢɬɟ ɜɟɫɶ ɢɡɛɵɬɨɱɧɵɣ ɜɨɡɞɭɯ.

� Ɂɚɤɪɟɩɢɬɟ ɬɪɭɛɵ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɚɝɚɹ ɢɯ ɜ ɩɨɥɨɠɟɧɢɹɯ, 
ɩɪɟɞɨɯɪɚɧɹɸɳɢɯ ɬɪɭɛɵ ɨɬ ɪɚɡɪɵɜɚ ɢ ɢɡɝɢɛɚ.

� ɇɟ ɩɭɬɚɣɬɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɡɚɛɨɪɚ ɢ ɜɵɩɭɫɤɚ ɜɨɞɵ. ȿɫɥɢ ɩɪɨɛɧɵɣ ɡɚɩɭɫɤ ɛɭɞɟɬ 
ɩɪɨɜɟɞɟɧ ɫ ɧɟɩɪɚɜɢɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ (ɜɯɨɞ ɩɨɞɫɨɟɞɢɧɟɧ 
ɤ ɜɵɯɨɞɭ ɢ ɧɚɨɛɨɪɨɬ), ɧɚ ɩɭɥɶɬɟ Ⱦɍ ɨɬɨɛɪɚɡɢɬɫɹ ɤɨɞ ɨɲɢɛɤɢ 5102.

� Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɧɟ ɫɨɞɟɪɠɢɬ ɧɚɝɪɟɜɚɬɟɥɶ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɦɟɪɡɚɧɢɹ ɜ 
ɬɪɭɛɚɯ. ȿɫɥɢ ɩɨɬɨɤ ɜɨɞɵ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɧɢɡɤɨɣ ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚ-
ɬɭɪɟ, ɫɥɟɣɬɟ ɜɨɞɭ.

� ɇɟɢɫɩɨɥɶɡɭɟɦɵɟ ɜɵɛɢɜɚɟɦɵɟ ɨɬɜɟɪɫɬɢɹ ɫɥɟɞɭɟɬ ɡɚɤɪɵɬɶ, ɚ ɩɨɞɜɨɞɹɳɢɟ 
ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɬɪɭɛ ɯɥɚɞɚɝɟɧɬɚ, ɜɨɞɵ, ɞɥɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɩɪɨɜɨɞɨɜ ɫɜɹɡɢ 
ɫɥɟɞɭɟɬ ɡɚɞɟɥɚɬɶ ɡɚɦɚɡɤɨɣ.

� ɍɫɬɚɧɨɜɢɬɟ ɜɨɞɹɧɭɸ ɬɪɭɛɭ ɬɚɤ, ɱɬɨɛɵ ɩɨɞɞɟɪɠɢɜɚɥɚɫɶ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ.
� ɇɚɦɚɬɵɜɚɣɬɟ ɭɩɥɨɬɧɹɸɳɭɸ ɥɟɧɬɭ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.
1 Ɉɛɦɨɬɚɣɬɟ ɫɨɟɞɢɧɟɧɢɟ ɭɩɥɨɬɧɹɸɳɟɣ ɥɟɧɬɨɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɪɟɡɶɛɵ (ɩɨ 

ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ), ɧɟ ɧɚɦɚɬɵɜɚɣɬɟ ɥɟɧɬɭ ɩɨɜɟɪɯ ɤɪɚɹ.
2 ɉɟɪɟɤɪɵɜɚɣɬɟ ɭɩɥɨɬɧɹɸɳɭɸ ɥɟɧɬɭ ɨɬ ɞɜɭɯ ɬɪɟɬɟɣ ɞɨ ɬɪɺɯ ɱɟɬɜɟɪɬɟɣ ɟɺ 

ɲɢɪɢɧɵ ɧɚ ɤɚɠɞɵɣ ɜɢɬɨɤ. ɉɪɢɠɢɦɚɣɬɟ ɥɟɧɬɭ ɩɚɥɶɰɚɦɢ, ɱɬɨɛɵ ɨɧɚ ɨɛɬɹ-
ɝɢɜɚɥɚɫɶ ɜɨɤɪɭɝ ɤɚɠɞɨɝɨ ɜɢɬɤɚ ɪɟɡɶɛɵ.

3 ɇɟ ɨɛɦɚɬɵɜɚɣɬɟ ɨɬ 1,5 ɞɨ 2 ɜɢɬɤɨɜ ɪɟɡɶɛɵ, ɧɚɢɛɨɥɟɟ ɭɞɚɥɺɧɧɵɯ ɨɬ ɤɨɧɰɚ 
ɬɪɭɛɵ.

4    

� ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɬɪɭɛ ɢɥɢ ɮɢɥɶɬɪɚ ɭɞɟɪɠɢɜɚɣɬɟ ɬɪɭɛɭ ɧɚ ɦɟɫɬɟ ɫɨ ɫɬɨɪɨɧɵ 
ɩɪɢɛɨɪɚ ɝɚɟɱɧɵɦ ɤɥɸɱɨɦ. Ɂɚɬɹɝɢɜɚɣɬɟ ɜɢɧɬɵ ɞɨ ɦɨɦɟɧɬɚ 40 ɇ·ɦ.

� ȿɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɭɝɪɨɡɚ ɡɚɦɟɪɡɚɧɢɹ, ɩɪɨɜɟɞɢɬɟ ɩɪɨɰɟɞɭɪɭ ɞɥɹ ɟɝɨ ɩɪɟɞɨɬɜɪɚ-
ɳɟɧɢɹ.

� ɉɪɢ ɩɨɞɫɨɟɞɢɧɟɧɢɢ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɟɩɥɨɜɵɞɟɥɹɸɳɟɝɨ ɩɪɢɛɨɪɚ ɢ 
ɥɨɤɚɥɶɧɨɝɨ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɟɪɟɞ ɫɨɟɞɢɧɟɧɢɟɦ ɧɚɧɟɫɢɬɟ ɧɚ ɭɩɥɨɬ-
ɧɹɸɳɭɸ ɥɟɧɬɭ ɠɢɞɤɢɣ ɝɟɪɦɟɬɢɤ ɞɥɹ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ.

� ɇɟ ɢɫɩɨɥɶɡɭɣɬɟ ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ ɜ ɤɚɱɟɫɬɜɟ ɜɨɞɹɧɵɯ ɬɪɭɛ.
 - Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɦɟɞɧɵɟ ɬɪɭɛɵ.
� ɍɫɬɚɧɨɜɢɬɟ ɮɢɥɶɬɪ (40 ɦɟɲ ɢɥɢ ɛɨɥɟɟ) ɧɚ ɬɪɭɛɟ ɡɚ ɤɪɚɧɨɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɨ-
ɫɬɨɪɨɧɧɢɯ ɦɚɬɟɪɢɚɥɨɜ.

� Ɉɛɹɡɚɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɟ ɨɛɪɚɛɨɬɤɭ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɧɚ ɜɯɨɞɟ 
ɢ ɜɵɯɨɞɟ ɜɨɞɹɧɵɯ ɬɪɭɛ ɢ ɧɚ ɤɪɚɧɟ. Ɉɛɟɫɩɟɱɶɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɛɪɚɛɨɬɤɭ 
ɧɚ ɤɨɧɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɡɚɳɢɳɚɸɳɟɝɨ ɨɬ ɤɨɧɞɟɧɫɚɰɢɢ, ɞɥɹ 
ɭɞɟɪɠɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɫɧɚɪɭɠɢ.

� ɉɨɫɥɟ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɨɞɹɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɭɞɚɥɢɬɟ ɢɡ ɫɢɫɬɟɦɵ ɜɨɡɞɭɯ. ɉɨɞ-
ɪɨɛɧɨɫɬɢ ɩɨ ɭɞɚɥɟɧɢɸ ɜɨɡɞɭɯɚ ɩɪɢɜɟɞɟɧɵ ɨɬɞɟɥɶɧɨ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɨɛɫɥɭ-
ɠɢɜɚɧɢɸ ɜɨɞɹɧɨɣ ɰɟɩɢ.

4 2    
1. ɉɨɞɫɨɟɞɢɧɢɬɟ ɜɨɞɹɧɵɟ ɬɪɭɛɵ ɤɚɠɞɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ ɤ ɬɟɦ ɠɟ (ɩɪɚɜɢɥɶ-
ɧɵɦ) ɧɨɦɟɪɚɦ ɤɨɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɭɱɚɫɬɤɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ 
ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɤɚɠɞɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ HBC. ɉɪɢ ɫɨɟɞɢɧɟɧɢɢ ɫ ɧɟɩɪɚɜɢɥɶ-
ɧɵɦɢ ɧɨɦɟɪɚɦɢ ɤɨɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟ ɛɭɞɟɬ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ.

2. ɉɟɪɟɱɢɫɥɢɬɟ ɧɚɡɜɚɧɢɹ ɦɨɞɟɥɟɣ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɧɚ ɭɤɚɡɚɬɟɥɶɧɨɣ ɩɥɚ-
ɫɬɢɧɤɟ ɧɚ ɤɨɪɨɛɤɟ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ HBC (ɞɥɹ ɰɟɥɟɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ) 
ɢ ɧɨɦɟɪɚ ɤɨɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɨɧɬɪɨɥɥɟɪɚ HBC ɢ ɧɨɦɟɪɚ ɚɞɪɟɫɨɜ ɧɚ ɭɤɚ-
ɡɚɬɟɥɶɧɨɣ ɩɥɚɫɬɢɧɤɟ ɧɚ ɫɬɨɪɨɧɟ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ.

 Ɂɚɝɟɪɦɟɬɢɡɢɪɭɣɬɟ ɧɟɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɪɵɲɟɤ 
(ɩɪɨɞɚɸɬɫɹ ɨɬɞɟɥɶɧɨ). ɇɟɜɵɩɨɥɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɤɨɧɰɟɜɨɣ ɤɪɵɲɤɢ ɩɪɢɜɟɞɺɬ ɤ 
ɭɬɟɱɤɟ ɜɨɞɵ.

3. Ɉɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɟɞɢɬɟ ɪɚɛɨɬɭ ɩɨ ɢɡɨɥɹɰɢɢ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɭɬɺɦ 
ɩɨɤɪɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɞɟɥɶɧɨ ɬɟɪɦɨɫɬɨɣɤɢɦ ɩɨ-
ɥɢɷɬɢɥɟɧɨɦ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɥɳɢɧɵ, ɬɚɤ, ɱɬɨɛɵ ɧɟ ɧɚɛɥɸɞɚɥɫɹ ɡɚɡɨɪ ɦɟɠɞɭ 
ɜɧɭɬɪɟɧɧɢɦ ɩɪɢɛɨɪɨɦ ɢ ɢɡɨɥɢɪɭɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɢ ɫɚɦɢɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ. ȿɫɥɢ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɜɵɩɨɥɧɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɫɭɳɟɫɬɜɭɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɬ.ɩ. ɍɞɟɥɢɬɟ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɪɚɛɨɬɟ ɩɨ ɢɡɨɥɹɰɢɢ ɜ 
ɩɨɬɨɥɨɱɧɨɣ ɤɚɦɟɪɟ.

 [Fig.4-1]

� ɂɡɨɥɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɬɪɭɛ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɞɨɛɚɜɥɹɬɶ ɧɚ ɦɟɫɬɟ, 
ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ:
Ʉɨɧɬɪɨɥɥɟɪɚ HBC

-ɜɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ 20 ɦɦ ɢɥɢ ɛɨɥɟɟ

� ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɞɢ ɞɥɹ ɜɨɞɹɧɵɯ ɬɪɭɛɨɩɪɨ-
ɜɨɞɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɥɚɫɬɢɤɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɛɟɪɢɬɟ ɬɨɥɳɢɧɭ ɧɚ 
ɨɫɧɨɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɚɫɬɢɤɨɜɨɣ ɬɪɭɛɵ.

� ɍɫɬɚɧɨɜɤɚ ɬɪɭɛ ɜ ɫɪɟɞɟ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɜɵɫɨɤɨɣ ɜɥɚɠɧɨɫɬɶɸ, ɧɚɩɪɢ-
ɦɟɪ, ɧɚ ɜɟɪɯɧɟɦ ɷɬɚɠɟ ɡɞɚɧɢɹ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɨɥɹɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɛɨɥɶɲɟɣ ɬɨɥɳɢɧɵ, ɱɟɦ ɭɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ ɜɵɲɟ.

� ȿɫɥɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɨɩɪɟɞɟɥɺɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɭɤɚɡɚɧɧɵɟ 
ɤɥɢɟɧɬɨɦ, ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɨɧɢ ɬɚɤɠɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɜɵɲɟ-
ɩɪɢɜɟɞɟɧɧɨɣ ɬɚɛɥɢɰɵ.

4. Ɂɚɝɟɪɦɟɬɢɡɢɪɭɣɬɟ ɫɢɫɬɟɦɭ ɜɨɞɹɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɪɚɧɵ ɢ ɫɢɫɬɟɦɭ ɞɪɟɧɚɠ-
ɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɂɚɝɟɪɦɟɬɢɡɢɪɭɣɬɟ ɧɚ ɜɫɺɦ ɩɪɨɬɹɠɟɧɢɢ, ɜɤɥɸɱɚɹ ɤɨɧɰɵ 
ɬɪɭɛ, ɬɚɤ, ɱɬɨɛɵ ɤɨɧɞɟɧɫɚɬ ɧɟ ɦɨɝ ɩɪɨɧɢɤɧɭɬɶ ɜ ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɬɪɭ-
ɛɨɩɪɨɜɨɞɚ.

5. ɇɚɧɟɫɢɬɟ ɭɩɥɨɬɧɟɧɢɟ ɜɨɤɪɭɝ ɤɨɧɰɨɜ ɢɡɨɥɹɰɢɢ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ 
ɤɨɧɞɟɧɫɚɬɚ ɦɟɠɞɭ ɫɢɫɬɟɦɨɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɢɡɨɥɹɰɢɟɣ.

6 Ⱦɨɛɚɜɶɬɟ ɞɪɟɧɚɠɧɵɣ ɤɥɚɩɚɧ, ɱɬɨɛɵ ɩɪɢɛɨɪ ɢ ɬɪɭɛɨɩɪɨɜɨɞ ɦɨɝɥɢ ɞɪɟɧɢɪɨ-
ɜɚɬɶɫɹ.

7. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɜ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɬ ɡɚɡɨɪɨɜ. ɂɡɨɥɢɪɭɣɬɟ 
ɬɪɭɛɨɩɪɨɜɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɨ ɩɪɢɛɨɪɚ.

8. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚɤɥɨɧ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɪɟɧɚɠɧɨɝɨ ɩɨɞɞɨɧɚ ɬɚɤɨɜ, ɱɬɨ ɫɥɢɜ 
ɦɨɠɟɬ ɬɨɥɶɤɨ ɜɵɯɨɞɢɬɶ ɧɚɪɭɠɭ.

A ɉɪɨɢɡɜɨɞɢɦɵɣ ɧɚ ɦɟɫɬɟ ɢɡɨɥɢɪɭɸɳɢɣ ɦɚɬɟ-
ɪɢɚɥ ɞɥɹ ɬɪɭɛ

B ɋɬɹɧɢɬɟ ɡɞɟɫɶ, ɢɫɩɨɥɶɡɭɹ ɯɨɦɭɬ ɢɥɢ ɥɟɧɬɭ.
C ɇɟ ɨɫɬɚɜɥɹɣɬɟ ɧɢɤɚɤɢɯ ɨɬɜɟɪɫɬɢɣ.
D Ɂɚɩɚɫ ɧɚɯɥɺɫɬɚ: ɛɨɥɟɟ ɱɟɦ 40 ɦɦ
E ɂɡɨɥɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ (ɦɟɫɬɧɨɣ ɩɨɫɬɚɜɤɢ)
F ɂɡɨɥɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɛɨɪɚ
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Fig  4-1

Fig  4-2

A ȼɨɞɹɧɚɹ ɬɪɭɛɚ: Ʉ ɩɪɢɛɨɪɭ HBC
B ȼɨɞɹɧɚɹ ɬɪɭɛɚ: Ɉɬ ɩɪɢɛɨɪɚ HBC
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A ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ
B ȼɨɞɹɧɚɹ ɬɪɭɛɚ: Ɉɬ ɩɪɢɛɨɪɚ HBC
C ȼɨɞɹɧɚɹ ɬɪɭɛɚ: Ʉ ɩɪɢɛɨɪɭ HBC
D Ɏɢɥɶɬɪ (40 ɦɟɲ ɢɥɢ ɛɨɥɟɟ) 

(ɦɟɫɬɧɨɣ ɩɨɫɬɚɜɤɢ) 
E Ɉɬɫɟɱɧɵɣ ɤɪɚɧ 
 (ɦɟɫɬɧɨɣ ɩɨɫɬɚɜɤɢ)

A Ʉ ɜɧɟɲɧɟɦɭ ɩɪɢɛɨɪɭ
B Ʉɨɧɰɟɜɨɟ ɫɨɟɞɢɧɟɧɢɹ (ɩɚɣɤɚ ɬɜɺɪɞɵɦ ɩɪɢɩɨɟɦ)
C Ʉɨɧɬɪɨɥɥɟɪɚ HBC
D ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ
E Ɋɚɡɜɟɬɜɢɬɟɥɶɧɚɹ ɬɪɭɛɤɚ (ɦɟɫɬɧɨɣ ɩɨɫɬɚɜɤɢ)
F Ⱦɨ ɬɪɺɯ ɩɪɢɛɨɪɨɜ ɧɚ 1 ɨɬɜɟɪɫɬɢɟ ɜɟɬɤɢ; ɫɭɦɦɚɪɧɚɹ ɺɦɤɨɫɬɶ: ɦɟɧɟɟ 80  

(ɧɨ ɜ ɨɞɧɨɦ ɪɟɠɢɦɟ, ɨɯɥɚɠɞɟɧɢɟ/ɨɛɨɝɪɟɜ)

Fig  4-4

Fig  4-3
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Ⱦɥɹ ɪɚɡɜɨɞɤɢ ɜɨɞɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ 
ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ

9. Ɋɚɡɦɟɪɵ ɫɨɟɞɢɧɟɧɢɣ ɜɨɞɹɧɨɣ ɬɪɭɛɵ HBC

Ɇɨɞɟɥɶ ɩɪɢɛɨɪɚ
Ɋɚɡɦɟɪ ɫɨɟɞɢɧɟɧɢɹ Ɋɚɡɦɟɪ ɬɪɭɛɵ

Ɉɛɴɺɦ 
ɜɨɞɵ (Ɛ)ȼɯɨɞ  

ɜɨɞɵ
ȼɵɯɨɞ 
ɜɨɞɵ

ȼɵɯɨɞ 
ɜɨɞɵ

ȼɨɡɜɪɚɬ 
ɜɨɞɵ

PLFY-WP32VBM
Ɋɟɡɶɛɚ  
Rc 3/4

Ɋɟɡɶɛɚ  
Rc 3/4

ȼɧɭ-
ɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ  
� 20 ɦɦ

ȼɧɭ-
ɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ  
� 20 ɦɦ

1,5
PLFY-WP40VBM 1,5
PLFY-WP50VBM 1,5

10.Ɉɛɪɚɬɢɬɟɫɶ ɤ [Ɋɢɫ. 4-4] ɩɪɢ ɩɨɞɫɨɟɞɢɧɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɵ.
11. ɍɫɬɚɧɨɜɢɬɟ ɨɬɫɟɱɧɵɣ ɤɪɚɧ ɢ ɮɢɥɶɬɪ ɜ ɦɟɫɬɟ, ɞɨɫɬɭɩɧɨɦ ɞɥɹ ɪɚɛɨɬɵ ɢ ɨɛ-

ɥɟɝɱɚɸɳɟɦ ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ.
12. ɍɫɬɚɧɨɜɢɬɟ ɬɟɩɥɨɢɡɨɥɹɰɢɸ ɧɚ ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ, 

ɮɢɥɶɬɪ, ɨɬɫɟɱɧɵɣ ɤɥɚɩɚɧ ɢ ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ.
13. ɇɟ ɢɫɩɨɥɶɡɭɣɬɟ ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ ɜ ɜɨɞɹɧɨɣ ɫɢɫɬɟɦɟ.

4 3        
Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢɫɩɨɥɶɡɭɣɬɟ ɡɚɦɤɧɭɬɵɣ ɬɢɩ ɜɨɞɹɧɨɣ ɰɟɩɢ. Ʉɨɝɞɚ 
ɤɚɱɟɫɬɜɨ ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɠɢɞɤɨɫɬɢ ɧɢɡɤɨɟ, ɧɚ ɜɨɞɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɜɨɡɦɨɠɧɨ 
ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɤɢɩɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ ɢ 
ɜɨɡɦɨɠɧɨɣ ɤɨɪɪɨɡɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ɉɨɠɚɥɭɣɫɬɚ ɨɛɪɚɬɢɬɟ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɧɚ ɨɛɪɚɛɨɬɤɭ ɜɨɞɵ ɢ ɧɚ ɤɨɧɬɪɨɥɶ ɡɚ ɟɟ ɤɚɱɟɫɬɜɨɦ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɫɢɫɬɟɦɵ ɰɢɪ-
ɤɭɥɢɪɭɸɳɟɣ ɠɢɞɤɨɫɬɢ.
� ɍɞɚɥɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢɥɢ ɡɚɝɪɹɡɧɟɧɢɢɣ ɢɡ ɜɧɭɬɪɟɧɧɨɫɬɟɣ ɬɪɭɛ
 ȼɨ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ, ɬɚɤɢɟ ɤɚɤ 
ɱɚɫɬɢɰɵ ɨɤɚɥɢɧɵ ɨɬ ɫɜɚɪɤɢ, ɱɚɫɬɢɰɵ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɩɵɥɶ, 
ɧɟ ɩɨɩɚɥɢ ɜ ɬɪɭɛɵ.

� Ʉɨɧɬɪɨɥɶ ɡɚ ɤɚɱɟɫɬɜɨɦ ɜɨɞɵ
1 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɨɧɞɢɰɢɨɧɟɪɟ ɜɨɡ-

ɞɭɯɚ, ɜɨɡɦɨɠɧɚ ɤɨɪɪɨɡɢɹ ɦɟɞɧɵɯ ɬɪɭɛ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.
 Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɩɪɨɜɨɞɢɬɶ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɤɚɱɟɫɬɜɨɦ ɜɨɞɵ.
 ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɛɚɤɚ ɩɨɞɚɱɢ ɜɨɞɵ ɫɜɟɞɢɬɟ ɟɝɨ ɤɨɧɬɚɤɬ ɫ ɜɨɡɞɭɯɨɦ ɤ ɦɢɧɢɦɭɦɭ 

ɢ ɩɨɞɞɟɪɠɢɜɚɣɬɟ ɭɪɨɜɟɧɶ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞɚ ɧɟ ɛɨɥɟɟ 1 mg/Ɛ.

2 ɋɬɚɧɞɚɪɬ ɤɚɱɟɫɬɜɚ ɜɨɞɵ

ɗɥɟɦɟɧɬɵ

ȼɨɞɹɧɚɹ ɫɢɫɬɟɦɚ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɫɪɟɞɧɟɝɨ ɞɢɚɩɚɡɨɧɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ
Ɍɟɧɞɟɧɰɢɹ

Ɉɛɨɪɨɬɧɚɹ 
ɜɨɞɚ

[20<T<60°C]

Ⱦɨɛɚɜɨɱɧɚɹ 
ɜɨɞɚ ȿɞɤɨɟ

ɇɚɤɢɩɟ-
ɨɛɪɚɡɨ-
ɜɚɧɢɟ

ɋɬ
ɚɧ
ɞɚ
ɪɬ
ɧɵ

ɟ 
ɷɥ
ɟɦ

ɟɧ
ɬɵ

  pH (25°C) 7,0 ~ 8,0 7,0 ~ 8,0
ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ

30 ɢɥɢ ɦɟɧɟɟ
[300 ɢɥɢ ɦɟɧɟɟ]

30 ɢɥɢ ɦɟɧɟɟ
[300 ɢɥɢ ɦɟɧɟɟ](mS/m) (25°C)

(ȝ s/cm) (25°C) 
ɂɨɧɵ ɯɥɨɪɢɞɚ (mg Cl-/Ɛ) 50 ɢɥɢ ɦɟɧɟɟ 50 ɢɥɢ ɦɟɧɟɟ
ɂɨɧɵ ɫɭɥɶɮɚɬɚ (mg SO42-/Ɛ) 50 ɢɥɢ ɦɟɧɟɟ 50 ɢɥɢ ɦɟɧɟɟ
Ɋɚɫɯɨɞ ɤɢɫɥɨɬɵ (pH4,8)        (mg CaCO3/Ɛ) 50 ɢɥɢ ɦɟɧɟɟ 50 ɢɥɢ ɦɟɧɟɟ
Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ (mg CaCO3/Ɛ) 70 ɢɥɢ ɦɟɧɟɟ 70 ɢɥɢ ɦɟɧɟɟ
Ʉɚɥɶɰɢɟɜɚɹ ɠɺɫɬɤɨɫɬɶ (mg CaCO3/Ɛ) 50 ɢɥɢ ɦɟɧɟɟ 50 ɢɥɢ ɦɟɧɟɟ
ɂɨɧɧɵɣ ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ (mg SiO2/Ɛ) 30 ɢɥɢ ɦɟɧɟɟ 30 ɢɥɢ ɦɟɧɟɟ

ɗɬ
ɚɥ
ɨɧ
ɧɵ

ɟ 
ɷɥ
ɟɦ

ɟɧ
ɬɵ

ɀɟɥɟɡɨ (mg Fe/Ɛ) 1,0 ɢɥɢ ɦɟɧɟɟ 0,3 ɢɥɢ ɦɟɧɟɟ
Ɇɟɞɶ (mg Cu/Ɛ) 1,0 ɢɥɢ ɦɟɧɟɟ 0,1 ɢɥɢ ɦɟɧɟɟ
ɂɨɧɵ ɫɭɥɶɮɢɞɚ (mg S2-/Ɛ) ɧɟ ɞɨɥɠɧɨ 

ɨɛɧɚɪɭɠɢ-
ɜɚɬɶɫɹ

ɧɟ ɞɨɥɠɧɨ 
ɨɛɧɚɪɭɠɢ-
ɜɚɬɶɫɹ

ɂɨɧɵ ɚɦɦɨɧɢɹ (mg NH4+/Ɛ) 0,3 ɢɥɢ ɦɟɧɟɟ 0,1 ɢɥɢ ɦɟɧɟɟ
Ɉɫɬɚɬɨɱɧɵɣ ɯɥɨɪ (mg Cl/Ɛ) 0,25 ɢɥɢ ɦɟɧɟɟ 0,3 ɢɥɢ ɦɟɧɟɟ
ɋɜɨɛɨɞɧɵɣ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (mg CO2/Ɛ) 0,4 ɢɥɢ ɦɟɧɟɟ 4,0 ɢɥɢ ɦɟɧɟɟ
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɚɛɢɥɶɧɨɫɬɢ Ɋɚɣɡɧɟɪɚ 6,0 ~ 7,0 –

ɋɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ: ɇɨɪɦɚɬɢɜɵ ɩɨ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɞɥɹ ɯɨɥɨɞɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ (JRA 
GL02E-1994)

3 ɉɨɠɚɥɭɣɫɬɚ ɩɪɨɤɨɧɫɭɥɶɬɢɪɭɣɬɟɫɶ ɭ ɫɩɟɰɢɚɥɢɫɬɚ ɩɨ ɦɟɬɨɞɚɦ ɤɨɧɬɪɨɥɹ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɨ ɦɟɬɨɞɚɯ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɨ ɪɚɫɱɟɬɟ ɤɚɱɟɫɬɜɚ 
ɩɟɪɟɞ ɬɟɦ, ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ ɪɚɫɬɜɨɪɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ.

4 ɉɪɢ ɡɚɦɟɧɟ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ 
(ɞɚɠɟ ɟɫɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɡɚɦɟɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ), ɫɧɚɱɚɥɚ ɩɪɨɜɟ-
ɞɢɬɟ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɩɪɨɜɟɞɢɬɟ ɩɪɨɜɟɪɤɭ ɧɚ ɜɨɡɦɨɠɧɭɸ ɤɨɪɪɨɡɢɸ.

 Ʉɨɪɪɨɡɢɹ ɜ ɫɢɫɬɟɦɚɯ ɰɢɪɤɭɥɹɰɢɢ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɦɨɠɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɞɚɠɟ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɢɡɧɚɤɨɜ ɤɨɪɪɨɡɢɢ ɜ ɩɪɨɲɥɨɦ.

 ɉɪɢ ɫɧɢɠɟɧɢɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɨɠɚɥɭɣɫɬɚ ɨɬɤɨɪɪɟɤɬɢɪɭɣɬɟ ɟɝɨ ɞɨ ɧɟɨɛɯɨ-
ɞɢɦɵɯ ɫɬɚɧɞɚɪɬɨɜ ɩɟɪɟɞ ɡɚɦɟɧɨɣ ɩɪɢɛɨɪɚ.

C

B E

A

D

E

:
1        

(   )
� Ɉɛɳɟɟ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɫɨɟɞɢɧɹɟɦɵɯ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ: 
Ɇɟɧɟɟ ɱɟɦ 80

� Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɫɨɟɞɢɧɹɟɦɵɯ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ: Ɇɚɤɫɢɦɚɥɶɧɨ 3 ɧɚɛɨɪɚ
� ȼɵɛɨɪ ɜɨɞɹɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ
  ȼɵɛɟɪɢɬɟ ɪɚɡɦɟɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɜɧɭɬɪɟɧɧɢɯ 
ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɞɚɥɟɟ ɩɨ ɩɨɬɨɤɭ.

� ɋɝɪɭɩɩɢɪɭɣɬɟ ɩɪɢɛɨɪɵ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ 1 ɜɟɬɤɟ.
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5 1    (Fig  5-1)
1. ɋɧɢɦɢɬɟ ɫɟɪɜɢɫɧɭɸ ɩɚɧɟɥɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ.
2. ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ.
3. ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɆȺ.
4. ɉɪɨɥɨɠɢɬɟ ɫɢɥɨɜɨɣ ɤɚɛɟɥɶ ɢ ɤɚɛɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɨɬɞɟɥɶɧɨ ɱɟɪɟɡ ɫɨɨɬɜɟɬɫ-

ɬɜɭɸɳɢɟ ɜɯɨɞɵ ɞɥɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ.
� ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɨɫɥɚɛɥɟɧɢɹ ɜɢɧɬɨɜ ɤɥɟɦɦ.
� Ɉɫɬɚɜɶɬɟ ɬɚɤɨɣ ɢɡɥɢɲɟɤ ɤɚɛɟɥɹ, ɱɬɨɛɵ ɜɨ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɵɲɤɭ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ ɦɨɠɧɨ ɛɵɥɨ ɩɨɞɜɟɫɢɬɶ ɩɨɞ ɛɥɨɤɨɦ (ɩɪɢɦɟɪɧɨ 50-
100 ɦɦ).

   A ȼɯɨɞ ɞɥɹ ɤɚɛɟɥɹ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
B ȼɯɨɞ ɞɥɹ ɫɢɥɨɜɨɝɨ ɤɚɛɟɥɹ ɢ ɤɚɛɟɥɹ ɭɩɪɚɜɥɟɧɢɹ
C Ɂɚɠɢɦ
D Ʉɪɵɲɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ
E ɋɟɪɜɢɫɧɚɹ ɩɚɧɟɥɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ
F Ʉɪɸɤ ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɮɢɤɫɚɰɢɢ ɤɪɵɲɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ
G Ʉɪɵɲɤɚ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɆȺ.
H Ʉɥɟɦɦɵ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ (ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ) (L, N, )
I ɉɟɪɟɞɚɸɳɢɟ ɤɥɟɦɦɵ (M1, M2, S)
J Ʉɥɟɦɦɚ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɆȺ (1, 2)
K Ɂɚɮɢɤɫɢɪɭɣɬɟ ɫ ɩɨɦɨɳɶɸ ɡɚɠɢɦɚ

5 2     
� Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɞɨɜ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɢɦɟɧɢɦɵɦ ɦɟɫɬɧɵɦ ɢ ɧɚɰɢɨ-
ɧɚɥɶɧɵɦ ɧɨɪɦɚɦ.

� Ʉɚɛɟɥɶ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɞɥɢɧɧɟɟ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ ɤɚɛɟɥɢ.
� Ʉɨɞɵ ɞɥɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɩɨ ɞɢɡɚɣɧɭ 

60245 IEC 53 ɢɥɢ 60227 IEC 53.
� ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɞɢɰɢɨɧɟɪɚ ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɤɥɸɱɚɬɟɥɶ ɫ 
ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɤɨɧɬɚɤɬɨɦ ɢ ɤɚɠɞɵɦ ɩɨɥɸɫɨɦ ɦɢɧɢɦɭɦ 3 ɦɦ.

Fig  5-2

A ɍɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ
B ȼɜɨɞɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ/ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɜɨɞɤɢ
C ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ
D ɉɪɨɯɨɞɧɚɹ ɤɨɪɨɛɤɚ

 :
        

         
 

Fig  5-1

Fig  5-2
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Ɍɢɩɵ ɤɚɛɟɥɟɣ ɩɟɪɟɞɚɱɢ ɗɤɪɚɧɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ CVVS ɢɥɢ CPEVS
Ⱦɢɚɦɟɬɪ ɤɚɛɟɥɹ ɋɜɵɲɟ 1,25 ɦɦ2

Ⱦɥɢɧɚ Ɇɟɧɟɟ 200 ɦ

2     -NET
Ɍɢɩ ɤɚɛɟɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ

ɭɩɪɚɜɥɟɧɢɹ ɗɤɪɚɧɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ MVVS

Ⱦɢɚɦɟɬɪ ɤɚɛɟɥɹ 0,5 – 1,25 ɦɦ2

Ⱦɥɢɧɚ
Ⱦɨɛɚɜɥɹɟɬɫɹ ɥɸɛɨɣ ɨɬɪɟɡɨɤ ɫɜɵɲɟ 10 ɦ ɜ 
ɩɪɟɞɟɥɚɯ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɤɚɛɟɥɹ 
ɩɟɪɟɞɚɱɢ ɞɥɢɧɨɣ 200 ɦ.

3     
Ɍɢɩ ɤɚɛɟɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ

ɭɩɪɚɜɥɟɧɢɹ 2-ɠɢɥɶɧɵɣ ɤɚɛɟɥɶ (ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɵɣ) 

Ⱦɢɚɦɟɬɪ ɤɚɛɟɥɹ 0,3 – 1,25 ɦɦ2

Ⱦɥɢɧɚ Ɇɟɧɟɟ 200 ɦ

Ɉɛɳɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢ-
ɛɨɪɚ

Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɩɪɨɜɨɞɚ (ɦɦ²) ɍɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢɹ *1

ȼɜɨɞɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ (A)

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 
ɩɪɨɜɨɞɤɢ (ɛɟɡ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ)
Ɇɚɝɢɫɬɪɚɥɶɧɵɣ  

ɤɚɛɟɥɶ Ɉɬɜɟɬɜɥɟɧɢɟ Ɂɚɡɟɦɥɟɧɢɟ Ɇɨɳɧɨɫɬɶ ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ

F0 = 16 A ɢɥɢ ɦɟɧɶɲɟ *2 1,5 1,5 1,5 ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɬɨɤɭ 20 A *3 16 16 20

F0 = 25 A ɢɥɢ ɦɟɧɶɲɟ *2 2,5 2,5 2,5 ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɬɨɤɭ 30 A *3 25 25 30

F0 = 32 A ɢɥɢ ɦɟɧɶɲɟ *2 4,0 4,0 4,0 ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɬɨɤɭ 40 A *3 32 32 40

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɩɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɭ IEC61000-3-3.
*1  ɍɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɧɜɟɪɬɨɪɧɭɸ ɫɯɟɦɭ.

ɍɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɦɟɫɬɧɨ ɫ ɜɜɨɞɧɵɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ɩɪɨɜɨɞɤɢ.
*2  ȼ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ “F0” ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɶɲɟɟ ɢɡ ɡɧɚɱɟɧɢɣ “F1” ɢɥɢ “F2”.
F1 = ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɛɳɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ × 1,2
F2 =  {V1 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɬɢɩɚ 1)/C} + {V1 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɬɢɩɚ 2)/C} + {V1 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɬɢɩɚ 3)/C} + 

{V1 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɞɪɭɝɢɯ ɬɢɩɨɜ)/C}

ȼɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ V1 V2

Ɍɢɩ 1 PLFY-VBM, PEFY-VMS, PFFY-VLRMM 18,6 2,4

Ɍɢɩ 2 PEFY-VMA 38 1,6

C : ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ ɬɨɤɚ ɪɚɫɰɟɩɥɟɧɢɹ ɩɪɢ ɜɪɟɦɟɧɢ ɪɚɫɰɟɩɥɟɧɢɹ 0,01 ɫ

ɂɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɫɰɟɩɥɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɛɟɪɢɬɟ “C”.

<ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ “F2”> 
*ɍɫɥɨɜɢɟ PEFY-VMS × 4 + PEFY-VMA × 1, C = 8 (ɫɦ. ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɫɩɪɚɜɚ)
F2 = 18,6 × 4/8 + 38 × 1/8

= 14,05
ĺ Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 16 A (Ɍɨɤ ɪɚɫɰɟɩɥɟɧɢɹ = 8 × 16 A ɩɪɢ 0,01 ɫ)

*3 ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɬɨɤɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ.
G1 =  V2 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɬɢɩɚ 1) + V2 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɬɢɩɚ 2) +  

V2 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɬɢɩɚ 3) + V2 × (ɤɨɥɢɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɪɢɛɨɪɨɜ ɞɪɭɝɢɯ ɬɢɩɨɜ) +  
V3 × (ɞɥɢɧɚ ɩɪɨɜɨɞɚ[ɤɦ])

G1 ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɬɨɤɭ
30 ɢɥɢ ɦɟɧɶɲɟ 30 ɦȺ 0,1 ɫ ɢɥɢ ɦɟɧɶɲɟ
100 ɢɥɢ ɦɟɧɶɲɟ 100 ɦȺ 0,1 ɫ ɢɥɢ ɦɟɧɶɲɟ

Ɍɨɥɳɢɧɚ ɩɪɨɜɨɞɚ V3
1,5 ɦɦ2 48
2,5 ɦɦ2 56
4,0 ɦɦ2 66
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 (Fig  5-3)
� ɉɨɞɫɨɟɞɢɧɢɬɟ ɜɧɭɬɪɟɧɧɢɣ ɩɪɢɛɨɪ Ɍȼ5 ɤ ɜɧɟɲɧɟɦɭ ɩɪɢɛɨɪɭ Ɍȼ3 (ɧɟɩɨɥɹɪɢɡɨ-
ɜɚɧɧɵɣ ɞɜɭɠɢɥɶɧɵɣ ɩɪɨɜɨɞ).

 “S” ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɩɪɢɛɨɪɟ Ɍȼ5 - ɷɬɨ ɫɨɟɞɢɧɟɧɢɟ ɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɩɪɨɜɨɞɚ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɟɣ ɭɤɚɡɚɧɵ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɭɫɬɚɧɨɜɤɟ 
ɧɚɪɭɠɧɨɝɨ ɩɪɢɛɨɪɚ.

� ɍɫɬɚɧɨɜɢɬɟ ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɫɥɟɞɭɹ ɢɧɫɬɪɭɤɰɢɹɦ, ɩɪɢɜɟɞɟɧ-
ɧɵɦ ɜ ɩɨɫɬɚɜɥɟɧɧɨɦ ɜɦɟɫɬɟ ɫ ɧɢɦ ɪɭɤɨɜɨɞɫɬɜɟ.

� ɉɨɞɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ ɩɟɪɟɞɚɱɢ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ 
10 ɦ ɫ ɩɨɦɨɳɶɸ 0,75 ɦɦ2. ȿɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɩɪɟɜɵɲɚɟɬ 10 ɦ, ɢɫɩɨɥɶɡɭɣɬɟ ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɶ 1,25 ɦɦ2.

1 ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ “MA”
� ɉɨɞɫɨɟɞɢɧɢɬɟ “1” ɢ “2” ɧɚ TB15 ɜɧɭɬɪɟɧɧɟɝɨ ɛɥɨɤɚ ɤɨɧɞɢɰɢɨɧɟɪɚ ɤ ɉɭɥɶɬ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ “MA”. (ɇɟɩɨɥɹɪɢɡɨɜɚɧɧɵɣ 2-ɠɢɥɶɧɵɣ ɤɚɛɟɥɶ)

� Ɇɟɠɞɭ 1 ɢ 2 ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 9 - 13 ȼ (ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
“MA”)

2 ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ “M-NET”
� ɉɨɞɫɨɟɞɢɧɢɬɟ “M1” ɢ “M2” ɧɚ TB5 ɜɧɭɬɪɟɧɧɟɝɨ ɛɥɨɤɚ ɤɨɧɞɢɰɢɨɧɟɪɚ ɤ ɉɭɥɶɬ ɞɢɫ-
ɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ “M-NET”. (ɇɟɩɨɥɹɪɢɡɨɜɚɧɧɵɣ 2-ɠɢɥɶɧɵɣ ɤɚɛɟɥɶ)

� Ɇɟɠɞɭ M1 ɢ M2 ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 24 - 30 ȼ (ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
“M-NET”)

3 Ȼɟɫɩɪɨɜɨɞɧɨɣ ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɛɟɫɩɪɨɜɨɞ-
ɧɨɝɨ ɪɟɫɢɜɟɪɚ ɫɢɝɧɚɥɨɜ)

� ɉɨɞɫɨɟɞɢɧɢɬɟ ɩɪɨɜɨɞ ɛɟɫɩɪɨɜɨɞɧɨɣ ɪɟɫɢɜɟɪɚ ɫɢɝɧɚɥɨɜ (9-ɩɨɥɸɫɧɵɣ ɤɚɛɟɥɶ) 
ɤ CN90 ɩɥɚɬɵ ɤɨɧɬɪɨɥɥɟɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ.

� ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɩɪɢ ɛɨɪɚɦɢ ɨɬ ɨɞɧɨɝɨ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɫɨɟɞɢɧɢɬɟ ɤɚɠɞɭɸ ɩɚɪɭ TB15 ɤ ɩɪɨɜɨɞɭ ɫ ɬɟɦ ɠɟ ɧɨɦɟɪɨɜ.

� ɉɨɪɹɞɨɤ ɢɡɦɟɧɟɧɢɹ ɧɚɫɬɪɨɟɤ ɧɨɦɟɪɚ ɩɚɪɵ ɩɪɢɜɟɞɟɧ ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɭɫɬɚ-
ɧɨɜɤɟ, ɩɨɫɬɚɜɥɹɟɦɨɦ ɫ ɛɟɫɩɪɨɜɨɞɧɵɦ ɩɭɥɶɬɨɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
(ɉɨ ɭɦɨɥɱɚɧɢɸ ɜ ɧɚɫɬɪɨɣɤɚɯ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ ɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɩɭɥɶɬɚ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɨɦɟɪ ɩɚɪɵ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 0).
A Ȼɥɨɤ ɜɵɜɨɞɨɜ ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɤɚɛɟɥɚ ɩɟɪɟɞɚɱɢ
B Ȼɥɨɤ ɜɵɜɨɞɨɜ ɞɥɹ ɜɧɟɲɧɟɝɨ ɤɚɛɟɥɹ ɩɟɪɟɞɚɱɢ (M1(A), M2(B), (S))
C ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ
D ɛɟɫɩɪɨɜɨɞɧɨɣ ɪɟɫɢɜɟɪ ɫɢɝɧɚɥɨɜ
E ɛɟɫɩɪɨɜɨɞɧɨɣ ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ
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 (Fig  5-4)
Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɫɤɨɪɨɫɬɶ 
ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɤɥɸɱɚɬɟɥɹ SWA/SWB (ɩɨɥɡɭɧɤɨɜɵɣ ɩɟɪɟ-
ɤɥɸɱɚɬɟɥɶ). ȼ ɬɚɛɥɢɰɟ ɧɢɠɟ ɜɵɛɟɪɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɤɢ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ ɩɪɢɛɨɪɚ.
* ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɟɪɟɤɥɸɱɚɬɟɥɶ SWA/SWB ɭɫɬɚɧɨɜɥɟɧ, ɢɧɚɱɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ 
ɩɪɨɛɥɟɦɵ ɫ ɨɯɥɚɠɞɟɧɢɟɦ/ɨɛɨɝɪɟɜɨɦ.
 PLFY-WP32  WP40  WP50VBM

SWA
SWB

1 2 3

Ȼɟɫɲɭɦɧɵɣ ɋɬɚɧɞɚɪɬ ȼɵɫɨɤɢɣ ɩɨɬɨɥɨɤ
4 4 ɧɚɩɪɚɜɥɟɧɢɹ 2,5 ɦ 2,7 ɦ 3,5 ɦ
3 3 ɧɚɩɪɚɜɥɟɧɢɹ 2,7 ɦ 3,0 ɦ 3,5 ɦ
2 2 ɧɚɩɪɚɜɥɟɧɢɹ 3,0 ɦ 3,3 ɦ 3,5 ɦ
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 (Fig  5-4)
ȿɫɥɢ ȼɵ ɠɟɥɚɟɬɟ ɨɩɪɟɞɟɥɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ, 
ɜɫɬɪɨɟɧɧɨɝɨ ɜ ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɢɬɟ SW1-1 ɧɚ ɳɢɬɟ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɨɥɨɠɟɧɢɟ “ȼɄɅ”. ɍɫɬɚɧɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ SW1-
7 ɢ SW1-8 ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɢɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɜ ɬɟ 
ɩɟɪɢɨɞɵ, ɤɨɝɞɚ ɬɟɪɦɨɦɟɬɪ ɨɬɨɩɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɧɚ “ȼɕɄɅ.”

5 5    (Fig  5-4)
(ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɣ ɪɚɛɨɬɵ ɩɨɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬɤɥɸɱɟɧɚ.)
� ɂɦɟɸɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ ɭɫɬɚɧɨɜɤɢ ɩɨɜɨɪɬɧɨɝɨ ɩɟɪɟɤɥɸɱɚɬɟɥɹ: ɭɫɬɚɧɨɜɤɚ ɚɞɪɟɫɨɜ 
ɨɬ 1 ɞɨ 9 ɢ ɫɜɵɲɟ 10, ɢ ɭɫɬɚɧɨɜɤɚ ɧɨɦɟɪɨɜ ɜɟɬɜɟɣ.

1 ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɨɜ
ɉɪɢɦɟɪ: ȿɫɥɢ ɚɞɪɟɫ “3”, ɨɫɬɚɜɶɬɟ SW12 (ɞɥɹ ɫɜɵɲɟ 10) ɧɚ “0” ɢ ɫɨɩɨɫɬɚɜɶɬɟ 
SW11 (ɞɥɹ 1 – 9) ɫ “3”.

2 Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɧɨɦɟɪɚ ɨɬɞɟɥɟɧɢɣ SW14
ɋɨɩɨɫɬɚɜɶɬɟ ɜɨɞɧɭɸ ɬɪɭɛɭ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ ɫ ɧɨɦɟɪɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɞɟɬɚɥɢ 
ɤɨɧɬɪɨɥɥɟɪɚ HBC.

� ȼɫɟ ɩɨɜɨɪɨɬɧɵɟ ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɡɚɜɨɞɟ ɧɚ “0”. ɗɬɢ ɩɟɪɟɤɥɸɱɚɬɟɥɢ 
ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɡɚɞɚɧɢɹ ɚɞɪɟɫɨɜ ɢ ɧɨɦɟɪɨɜ ɨɬɜɟɬɜɥɟɧɢɣ ɬɪɭɛ ɩɨ ɠɟɥɚɧɢɸ.

� Ɉɩɪɟɞɟɥɟɧɢɟ ɚɞɪɟɫɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ ɦɟɧɹɟɬɫɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ 
ɫɢɫɬɟɦɵ ɧɚ ɫɛɨɪɨɱɧɨɣ ɩɥɨɳɚɞɤɟ. ɍɫɬɚɧɨɜɢɬɟ ɢɯ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɢɤɚ.

A Ⱥɞɪɟɫɧɵɣ ɳɢɬFig  5-4
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ȼɧɢɡ

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ

Ɏɢɤɫɚɰɢɹ
ɇɚɩɪɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨ-
ɤɚ ɢɡ ɷɬɨɝɨ ɨɬɜɟɪɫɬɢɹ ɡɚɮɢɤɫɢ-
ɪɨɜɚɧɨ ɜ ɧɭɠɧɨɦ ɩɨɥɨɠɟɧɢɢ.

5 9       
 (     
)

� ȼ PLFY-BM ɜ ɩɨɦɨɳɶɸ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɞɟɣɫɬɜɢɣ ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ 
ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɬɨɥɶɤɨ ɞɥɹ ɨɞɧɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɨɥɨɠɟɧɢɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ, ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɤɨɧɞɢɰɢɨɧɟɪɚ 
ɡɚɞɚɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɷɬɨɝɨ ɨɬɜɟɪɫɬɢɹ. (ɇɚ-
ɩɪɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ȼȼȿɊɏ/ȼɇɂɁ ɢɡ ɞɪɭɝɢɯ ɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.)

ɍɫɬɚɧɨɜɤɚ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢ-
ɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ
ɇɚɩɪɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢɡ ɷɬɨɝɨ 
ɨɬɜɟɪɫɬɢɹ ɭɩɪɚɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɧɚ-
ɩɪɚɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɩɭɥɶɬɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.

5   

5 8   
ɋɢɦɜɨɥɵ: ɆɌɐ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɰɟɩɢ (= 1,25×Ɍɗɉɇ)

Ɍɗɉɇ: ɬɨɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ
ɗȼȼ: ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɜɟɧɬɢɥɹɬɨɪɚ

ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ: ɧɨɦɢɧɚɥɶɧɚɹ ɜɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɟɧɬɢɥɹɬɨɪɚ

Ɇɨɞɟɥɶ
ɂɫɬɨɱɧɢɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɗȼȼ

ɇɚɩɪɹɠɟɧɢɟ (ȼ)/ ɑɚɫɬɨɬɚ 
(Ƚɰ)

Ⱦɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɹ 
+- 10% ɆɌɐ (Ⱥ) ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ 

(ɤȼɬ) Ɍɗɉɇ (Ⱥ)

PLFY-WP32VBM-E
220-240 ȼ / 50 Ƚɰ Ɇɚɤɫ.: 264 ȼ

Ɇɢɧ.: 198 ȼ

0,44 0,05 0,35
PLFY-WP40VBM-E 0,44 0,05 0,35
PLFY-WP50VBM-E 0,57 0,05 0,45

   

F1 F2 F3 F4

Main

Main display:
Cursor Page

Main menu
Maintenance
Initial setting
Service

F1 F2 F3 F4

Maintenance menu

Main menu:
Cursor

Auto descending panel
Manual vane angle

F1 F2 F3 F4

Manual vane angle

Input display:
Cur. Address Check

M-NET address

Identify unit Check button

1 ȼɵɛɟɪɢɬɟ “Maintenance” (Ɉɬɥɚɞ-
ɤɚ) ɢɡ Ƚɥɚɜɧɨɟ ɦɟɧɸ, ɢ ɧɚɠɦɢɬɟ 
ɤɧɨɩɤɭ [ȼɕȻɈɊ].

2 ɋ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ [F1] ɢɥɢ [F2] 
ɜɵɛɟɪɢɬɟ “Manual vane angle” 
(Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɭɝɥɚ), ɡɚɬɟɦ 
ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ [ȼɕȻɈɊ].

3 ȼɵɛɟɪɢɬɟ “M-NET address” (ɚɞɪɟɫ 
M-NET) ɞɥɹ ɛɥɨɤɨɜ, ɱɶɢ ɞɟɮɥɟɤ-
ɬɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɮɢɤɫɢɪɨ-
ɜɚɧɵ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ [F2] ɢɥɢ [F3], 
ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ [ȼɕȻɈɊ].

 ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ [F4] ɞɥɹ ɩɨɞ-
ɬɜɟɪɠɞɟɧɢɹ ɛɥɨɤɚ.

 Ʌɨɩɚɬɤɚ ɬɨɥɶɤɨ ɜɵɛɪɚɧɧɨɝɨ ɜɧɭ-
ɬɪɟɧɧɟɝɨ ɩɪɢɛɨɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ 
ɜɧɢɡ.

  

F1 F2 F3 F4

Manual vane angle

Input display:
Cur. Address Check

M-NET address

Identify unit Check button

F1 F2 F3 F4

Manual vane angle

Input display:

M-NET address

The air conditioner with the 
vane pointing downward is 
the target air conditioner.

F1 F2 F3 F4

Manual vane angle

Input display:

There is no response from 
the target device.
Confirm the state of the air 
conditioner.

1 ȼɵɛɟɪɢɬɟ “M-NET address” (ɚɞɪɟɫ 
M-NET) ɞɥɹ ɛɥɨɤɨɜ, ɱɶɢ ɞɟɮɥɟɤ-
ɬɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɮɢɤɫɢɪɨɜɚ-
ɧɵ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ [F2] ɢɥɢ [F3]. 
ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ [F4] ɞɥɹ ɩɨɞ-
ɬɜɟɪɠɞɟɧɢɹ ɛɥɨɤɚ.

2 ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ [F4] ɜɵ-
ɠɞɢɬɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 15 ɫɟɤɭɧɞ, 
ɡɚɬɟɦ ɩɪɨɜɟɪɶɬɟ ɬɟɤɭɳɟɟ ɫɨɫɬɨ-
ɹɧɢɟ ɤɨɧɞɢɰɢɨɧɟɪɚ.

 ĺ ɀɚɥɸɡɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɩɪɚɜ-
ɥɟɧɨ ɜɧɢɡ. ĺ Ⱦɚɧɧɵɣ ɤɨɧɞɢɰɢ-
ɨɧɟɪ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɩɭɥɶɬɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.

 ĺ ȼɫɟ ɜɵɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ ɡɚ-
ɤɪɵɬɵ. ĺ Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɨɩɟ-
ɪɚɰɢɢ ɫ ɧɚɱɚɥɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ 
[ȼɈɁȼɊȺɌ].

 ĺ Ɉɬɨɛɪɚɠɚɸɬɫɹ ɫɨɨɛɳɟɧɢɹ, ɩɪɢ-
ɜɟɞɟɧɧɵɟ ɫɥɟɜɚ. ĺ ɉɨ ɞɚɧɧɨɦɭ 
ɚɞɪɟɫɭ ɯɥɚɞɚɝɟɧɬɚ ɭɤɚɡɚɧɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ.

� ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ [ȼɈɁȼɊȺɌ] ɞɥɹ 
ɜɨɡɜɪɚɬɚ ɤ ɢɫɯɨɞɧɨɦɭ ɷɤɪɚɧɭ.

3 ȼ ɩɚɪɚɦɟɬɪɟ “M-NET address” 
(ɚɞɪɟɫ M-NET) ɭɤɚɠɢɬɟ ɫɥɟɞɭɸ-
ɳɢɣ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ.

� ɋɦ. ɲɚɝ 1 ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚ-
ɦɟɬɪɚ “M-NET address” (ɚɞɪɟɫ 
M-NET) ɢ ɩɪɨɞɨɥɠɟɧɢɹ ɩɪɨɰɟɞɭ-
ɪɵ ɩɨɞɬɜɟɪɠɞɟɧɢɹ.

Ɉɬɜɟɪɫɬɢɟ ʋ 3

*  ȿɫɥɢ ɩɪɹɦɨɣ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɫɨɡɞɚɟɬ 
ɱɪɟɡɦɟɪɧɨɟ ɨɯɥɚɠɞɟɧɢɟ, ɬɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɤɨɦɮɨɪɬɚ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɦɨɠɧɨ ɡɚɮɢɤɫɢ-
ɪɨɜɚɬɶ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.

Ɉɬɜɟɪɫɬɢɟ ʋ 4

Ɉɬɜɟɪɫɬɢɟ ʋ 2

ɉɪɢɦɟɱɚɧɢɟ: “0” ɨɡɧɚɱɚɟɬ ɜɫɟ ɨɬɜɟɪɫɬɢɹ.

Ɉɬɜɟɪɫɬɢɟ ʋ 1

əɪɥɵɤ MITSUBISHI 
ELECTRIC

  
 �  “Ⱥɞɪɟɫ ɜɧɭɬɪɟɧɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚ” – ɷɬɨ ɧɨɦɟɪ, ɩɪɢɫɜɚɢɜɚɟɦɵɣ ɤɚɠɞɨɦɭ ɤɨɧ-
ɞɢɰɢɨɧɟɪɭ.

 �  “ʋ ɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ” - ɷɬɨ ɧɨɦɟɪ ɤɚɠɞɨɝɨ ɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɤɨɧɞɢ-
ɰɢɨɧɟɪɚ. (ɋɦ. ɪɢɫɭɧɨɤ ɫɩɪɚɜɚ.) 

 � �ɇɚɩɪɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜɜɟɪɯ/ɜɧɢɡ� - ɷɬɨ ɮɢɤɫɢɪɭɟɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ (ɭɝɨɥ).
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6 1     (Fig  6-1)
� ȼ ɞɚɧɧɨɦ ɤɨɦɩɥɟɤɬɟ ɢɦɟɟɬɫɹ ɧɚɫɬɨɹɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɱɚɫɬɢ.

ɇɚɡɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ Ɂɚɦɟɱɚɧɢɟ
1 Ɋɟɲɟɬɤɚ 1 950 × 950 (ɦɦ)
2 ȼɢɧɬ ɫ ɩɪɢɜɹɡɧɨɣ ɩɪɨɤɥɚɞɤɨɣ 4 M5 × 0,8 × 25
3 ɒɚɛɥɨɧ 1 (ɉɨɞɟɥɟɧ ɧɚ ɱɟɬɵɪɟ ɱɚɫɬɢ)
4 Ɏɢɤɫɚɬɨɪ 3
5 ȼɢɧɬ 4 4 × 8
6 ȼɢɧɬ 1 4 × 12
7 ɍɝɥɨɜɚɹ ɩɚɧɟɥɶ i-see sensor 1 ɞɢɹ PLP-6BAE

6 2      -
 (Fig  6-2)

� ɋ ɩɨɦɨɳɶɸ ɩɨɫɬɚɜɥɟɧɧɨɝɨ ɜ ɤɨɦɩɥɟɤɬɟ ɲɚɛɥɨɧɚ 3 ɨɬɪɟɝɭɥɢɪɭɣɬɟ ɢ ɩɪɨɜɟɪɶɬɟ 
ɩɨɥɨɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɬɨɥɤɭ. ɉɪɢ ɧɟɜɟɪɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ 
ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɬɨɥɤɭ ɜɨɡɦɨɠɧɨ ɩɪɨɯɨɠɞɟɧɢɟ ɜɨɡɞɭɯɚ ɢɥɢ ɧɚ-
ɤɨɩɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ.

� ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɨɬɜɟɪɫɬɢɟ ɜ ɩɨɬɨɥɤɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɫɬɢɦɵɟ 
ɪɚɡɦɟɪɵ: 860 × 860 - 910 × 910

� ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɨɩɟɪɚɰɢɹ Ⱥ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 17-22 ɦɦ. ɇɟɫɨɛɥɸɞɟɧɢɟ 
ɞɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɦɨɠɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ.
A Ƚɥɚɜɧɵɣ ɩɪɢɛɨɪ
B ɉɨɬɨɥɨɤ
C ɒɚɛɥɨɧ 3 (ȼɫɬɚɜɥɟɧ ɜ ɭɫɬɪɨɣɫɬɜɨ)
D Ƚɚɛɚɪɢɬɵ ɩɨɬɨɥɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ

6 2 1     (Fig  6-3)
� ɋɞɜɢɧɶɬɟ ɪɵɱɚɝɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɨɛɨɡɧɚɱɟɧɧɨɦ ɫɬɪɟɥɤɨɣ 1, ɱɬɨɛɵ ɨɬɤɪɵɬɶ 
ɜɨɡɞɭɯɨɡɚɛɨɪɧɭɸ ɪɟɲɟɬɤɭ.

� ɋɧɢɦɢɬɟ ɫ ɡɚɳɟɥɤɢ ɤɪɸɤ, ɭɞɟɪɠɢɜɚɸɳɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɭɸ ɪɟɲɟɬɤɭ.
* ɇɟ ɫɧɢɦɚɣɬɟ ɫ ɡɚɳɟɥɤɢ ɤɪɸɤ ɜɨɡɞɭɯɨɡɚɛɨɪɧɨɣ ɪɟɲɟɬɤɢ.

� ɉɨɤɚ ɜɨɡɞɭɯɨɡɚɛɨɪɧɚɹ ɪɟɲɟɬɤɚ ɧɚɯɨɞɢɬɫɹ ɜ “ɨɬɤɪɵɬɨɦ” ɩɨɥɨɠɟɧɢɢ, ɭɞɚɥɢɬɟ 
ɫɬɟɪɠɟɧɶ ɜɨɡɞɭɯɨɡɚɛɨɪɧɨɣ ɪɟɲɟɬɤɢ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɫɬɪɟɥɤɢ 2.

6 2 2     (Fig  6-4)
� ɍɞɚɥɢɬɟ ɜɢɧɬ ɢɡ ɭɝɥɚ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ ɫɞɜɢɧɶɬɟ 
ɭɝɥɨɜɭɸ ɩɚɧɟɥɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɪɟɥɤɢ 1.

Fig  6-3  6-4
A ȼɨɡɞɭɯɨɡɚɛɨɪɧɚɹ ɪɟɲɟɬɤɚ
B ȼɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ
C Ɋɵɱɚɝɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɨɣ ɪɟɲɟɬɤɢ
D Ʉɪɸɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ
E Ɉɬɜɟɪɫɬɢɟ ɞɥɹ ɤɪɸɤɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ
F ɍɝɥɨɜɚɹ ɩɚɧɟɥɶ
G ȼɢɧɬ
H Ⱦɟɬɚɥɶ

6 3    
ȼ ɞɚɧɧɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɟ ɢɦɟɟɬɫɹ 11 ɨɛɪɚɡɰɨɜ ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɞɭɜɚ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɫ ɩɨɦɨɳɶɸ ɧɚɫɬɪɨɣɤɢ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ȼɵ ɦɨɠɟɬɟ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɢ ɟɝɨ ɫɤɨɪɨɫɬɶ. 
ȼɵɛɟɪɢɬɟ ɬɪɟɛɭɟɦɵɟ ɭɬɚɧɨɜɤɢ ɢɡ Ɍɚɛɥɢɰɵ 1 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɫɬɨɦ ɭɫɬɚɧɨɜɤɢ 
ɭɫɬɪɨɣɫɬɜɚ.
1) ȼɵɛɟɪɢɬɟ ɨɛɪɚɡɟɰ ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɞɭɜɚ.
2) ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɟɧ ɧɚ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɫɨɝɥɚɫɧɨ ɱɢɫɥɭ ɜɵɬɹɠɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɜɵɫɨɬɟ ɩɨɬɨɥɤɚ, 
ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ ɞɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ.

:
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Fig  6-3

Fig  6-4

Ɍɚɛɥɢɰɚ 1

4 ɧɚɩɪɚɜɥɟɧɢɹ 3 ɧɚɩɪɚɜɥɟɧɢɹ

ɒɚɛɥɨɧɵ
ɧɚɩɪɚɜɥɟɧɢɣ

ɜɵɞɭɜɚ

1 ɲɚɛɥɨɧ:
ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ

4 ɲɚɛɥɨɧɚ:
1 ɜɨɡɞɭɯɨɜɨɞ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬ

2 ɧɚɩɪɚɜɥɟɧɢɹ

ɒɚɛɥɨɧɵ
ɧɚɩɪɚɜɥɟɧɢɣ

ɜɵɞɭɜɚ

6 ɲɚɛɥɨɧɨɜ:
2 ɜɨɡɞɭɯɨɜɨɞɚ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɵ
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A ɉɨɬɨɥɨɤ
B Ƚɥɚɜɧɵɣ ɩɪɢɛɨɪ
C ȼɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ
D ɍɛɟɞɢɬɟɫɶ ɜ ɨɬɫɭɬɫɬɜɢɢ ɡɚɡɨɪɨɜ
E Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɩɨɥɨɠɟɧɢɟ ɝɚɣɤɢ ɧɚ 

ɝɥɚɜɧɨɦ ɩɪɢɛɨɪɟ ɫ ɩɨɦɨɳɶɸ ɝɚɟɱɧɨɝɨ 
ɤɥɸɱɚ ɢ ɬ.ɞ.

A Ƚɥɚɜɧɵɣ ɩɪɢɛɨɪ
C Ɉɛɥɚɫɬɶ ɭɝɥɨɜɨɣ ɞɪɟɧɚɠɧɨɣ ɬɪɭɛɵ
D ȼɢɧɬ ɫ ɩɪɨɤɥɚɞɤɨɣ 2 (ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ)
E ȼɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ
F ȼɢɧɬ ɫ ɩɪɨɤɥɚɞɤɨɣ 2
G Ƚɧɟɡɞɨ
H Ʉɨɥɨɤɨɥɨɨɛɪɚɡɧɨɟ ɨɬɜɟɪɫɬɢɟ

6 4    
6 4 1   (Fig  6-5)
� ɍɫɬɚɧɨɜɢɬɟ 2 ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɩɥɟɤɬ ɜɢɧɬɚ ɫ ɩɪɨɤɥɚɞɤɚɦɢ 2 ɜ ɝɥɚɜɧɵɣ ɩɪɢɛɨɪ 

(ɜ ɨɛɥɚɫɬɢ ɭɝɥɨɜɨɣ ɞɪɟɧɚɠɧɨɣ ɬɪɭɛɵ ɢ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɭɝɥɭ), ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɞɢɚɝɪɚɦɦɟ.

6 4 2      (Fig  6-6)
� ȼɪɟɦɟɧɧɨ ɡɚɤɪɟɩɢɬɟ ɪɟɲɟɬɤɭ, ɢɫɩɨɥɶɡɭɹ ɤɨɥɨɤɨɥɨɨɛɪɚɡɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɞɥɹ ɱɟɝɨ ɭɫɬɚɧɨɜɢɬɟ 
ɝɧɟɡɞɨ G ɪɟɲɟɬɤɢ ɜ ɨɛɥɚɫɬɶ ɭɝɥɨɜɨɣ ɞɪɟɧɚɠɧɨɣ ɬɪɭɛɵ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ.

* ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɧɟ 
ɡɚɠɚɬɵ ɦɟɠɞɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ ɢ ɝɥɚɜɧɵɦ ɩɪɢɛɨɪɨɦ.

6 4 3     (Fig  6-7)
� Ɂɚɤɪɟɩɢɬɟ ɜɟɧɬɢɥɹɰɢɨɧɧɭɸ ɪɟɲɟɬɤɭ ɧɚ ɝɥɚɜɧɨɦ ɩɪɢɛɨɪɟ ɩɭɬɟɦ ɡɚɬɹɝɢɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɪɚɧɟɟ ɜɢɧɬɨɜ (ɫ ɩɪɢɜɹɡɧɨɣ ɩɪɨɤɥɚɞɤɨɣ), ɚ ɬɚɤɠɟ ɞɜɭɯ ɨɫɬɚɜ-
ɲɢɯɫɹ ɜɢɧɬɨɜ (ɫ ɩɪɢɜɹɡɧɨɣ ɩɪɨɤɥɚɞɤɨɣ). 

* ɍɛɟɞɢɬɟɫɶ ɜ ɨɬɫɭɬɫɬɜɢɢ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɝɥɚɜɧɵɦ ɩɪɢɛɨɪɨɦ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɪɟɲɟɬɤɨɣ ɢɥɢ ɦɟɠɞɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ ɢ ɩɨɬɨɥɤɨɦ.

      
ɉɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɨɬɪɟɝɭɥɢɪɭɣɬɟ ɜɵɫɨɬɭ ɝɥɚɜɧɨɝɨ 
ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɡɚɡɨɪ.

 :
      2    

   4 8      
      

6 4 4    (Fig  6-8)
�  ȼɵɤɪɭɬɢɬɟ 2 ɜɢɧɬɚ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɨɬɜɟɬɜɢɬɟɥɶɧɨɣ ɤɨɪɨɛɤɢ 
ɩɪɢɛɨɪɚ ɢ ɫɧɢɦɢɬɟ ɟɟ.

�  ɉɨɞɫɨɟɞɢɧɢɬɟ ɪɚɡɴɟɦ (ɛɟɥɨɝɨ ɰɜɟɬɚ, 20-ɩɨɥɸɫɧɵɣ) ɦɨɬɨɪɚ ɡɚɫɥɨɧɨɤ ɪɟɲɟɬɤɢ 
ɤ ɪɚɡɴɟɦɭ CNV ɧɚ ɩɥɚɬɟ ɤɨɧɬɪɨɥɥɟɪɚ ɩɪɢɛɨɪɚ.

ɉɪɨɩɭɫɬɢɬɟ ɩɪɨɜɨɥɨɱɧɵɣ ɜɵɜɨɞ ɪɟɲɟɬɤɢ ɬɨɱɧɨ ɱɟɪɟɡ ɮɢɤɫɚɬɨɪ ɪɚɫɬɪɭɛɚ ɩɪɢ-
ɛɨɪɚ. Ɂɚɮɢɤɫɢɪɭɣɬɟ ɨɫɬɚɬɤɢ ɩɪɨɜɨɥɨɱɧɨɝɨ ɜɵɜɨɞɚ ɩɪɢ ɩɨɦɨɳɢ ɯɨɦɭɬɚ ɛɥɨɤɚ ɢ 
ɭɫɬɚɧɨɜɢɬɟ ɤɪɵɲɤɭ ɩɪɢɛɨɪɚ ɧɚ ɦɟɫɬɨ, ɡɚɮɢɤɫɢɪɨɜɚɜ ɟɟ 2 ɜɢɧɬɚɦɢ.
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Fig  6-5

Fig  6-6

Fig  6-7
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Fig  6-8

A Ƚɥɚɜɧɵɣ ɩɪɢɛɨɪ
B ȼɢɧɬ ɫ ɩɪɢɜɹɡɧɨɣ ɩɪɨɤɥɚɞɤɨɣ

A Ɂɚɠɢɦ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ
B Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɳɢɬ
C ɉɥɚɬɚ ɤɨɧɬɪɨɥɥɟɪɚ ɜɧɭɬɪɟɧɧɟ-

ɝɨ ɩɪɢɛɨɪɚ
D Ɏɢɤɫɚɬɨɪ ɪɚɫɬɪɭɛɚ
E ɉɪɨɜɨɥɨɱɧɵɣ ɜɵɜɨɞ ɪɟɲɟɬɤɢ
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6 5      (Fig  6-9)
:

      (    -
 )      

       (4  4 × 8)   
  

*  ȿɫɥɢ ɧɟ ɡɚɤɪɟɩɢɬɶ ɭɝɥɨɜɵɟ ɩɚɧɟɥɢ, ɨɧɢ ɦɨɝɭɬ ɭɩɚɫɬɶ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ.
� Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɨɣ ɪɟɲɟɬɤɢ ɢ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ ɜɵɩɨɥɧɢɬɟ ɜ ɨɛ-
ɪɚɬɧɨɦ ɩɨɪɹɞɤɟ ɨɩɟɪɚɰɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɪɚɡɞɟɥɟ “6.2. ɉɨɞɝɨɬɨɜɤɚ ɤ ɭɫɬɚɧɨɜɤɟ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ”.

� ɇɟɫɤɨɥɶɤɨ ɩɪɢɛɨɪɨɜ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ ɬɚɤ, ɱɬɨ-
ɛɵ ɥɨɝɨɬɢɩ ɧɚ ɤɚɠɞɨɣ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ ɛɵɥ ɫɨɜɦɟɫɬɢɦ ɫ ɞɪɭɝɢɦɢ ɩɪɢɛɨɪɚɦɢ, 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɪɢɟɧɬɚɰɢɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɨɣ ɪɟɲɟɬɤɢ. ɋɨɪɢɟɧɬɢɪɭɣɬɟ ɥɨɝɨɬɢɩ 
ɧɚ ɩɚɧɟɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɠɟɥɚɧɢɹɦɢ ɤɥɢɟɧɬɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɞɢɚɝɪɚɦɦɟ 
ɫɥɟɜɚ. (Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ.)
D ȼɨɞɹɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɫɧɨɜɧɨɝɨ ɩɪɢɛɨɪɚ
E Ⱦɪɟɧɚɠɧɵɟ ɬɪɭɛɵ ɝɥɚɜɧɨɝɨ ɩɪɢɛɨɪɚ
F  ɉɨɥɨɠɟɧɢɟ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ ɩɪɢ ɩɨɫɬɚɜɤɟ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (ɫ ɩɪɢ-
ɤɪɟɩɥɟɧɧɵɦ ɥɨɝɨɬɢɩɨɦ).

* ȼɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɜ ɥɸɛɨɦ ɩɨɥɨɠɟɧɢɢ.
G  ɉɨɥɨɠɟɧɢɟ ɪɵɱɚɝɨɜ ɧɚ ɜɨɡɞɭɯɨɡɚɛɨɪɧɨɣ ɪɟɲɟɬɤɟ ɩɪɢ ɩɨɫɬɚɜɤɟ ɫ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ.

*  ɏɨɬɹ ɡɚɠɢɦɵ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɥɸɛɨɦ ɢɡ ɱɟɬɵɪɟɯ ɩɨɥɨɠɟɧɢɣ, ɪɟɤɨ-
ɦɟɧɞɭɟɬɫɹ ɤɨɧɮɢɝɭɪɚɰɢɹ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ. (ɇɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɧɢɦɚɬɶ ɜɨɡɞɭɯɨɡɚɛɨɪɧɭɸ ɪɟɲɟɬɤɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɪɨɛɤɢ 
ɷɥɟɤɬɪɨɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɝɥɚɜɧɨɦ ɩɪɢɛɨɪɟ.)

H i-see sensor (Ɍɨɥɶɤɨ ɧɚ ɩɚɧɟɥɢ PLP-6BAE)

6 6     i-see sensor 
(Fig  6-10)

Ⱦɥɹ ɩɚɧɟɥɢ PLP-6BAE
� ȼɨɡɶɦɢɬɟ ɩɪɨɜɨɥɨɱɧɵɟ ɜɵɜɨɞɵ CN4Y(ɛɟɥɵɣ) ɢ CN6Y(ɤɪɚɫɧɵɣ) ɭɝɥɨɜɨɣ ɩɚ-
ɧɟɥɢ i-see sensor 7 ɫɨ ɫɬɨɪɨɧɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ ɧɚ ɛɥɨɤɟ ɢ ɨɛɹɡɚ-
ɬɟɥɶɧɨ ɩɨɞɫɨɟɞɢɧɢɬɟ ɢɯ ɤ ɫɨɟɞɢɧɢɬɟɥɸ  ɩɥɚɬɵ ɤɨɧɬɪɨɥɥɟɪɚ.

� ɉɪɨɜɨɥɨɱɧɵɟ ɜɵɜɨɞɵ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ i-see sensor 7 ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɮɢɤ-
ɫɢɪɨɜɚɧɵ ɧɚ ɪɟɛɪɟ ɪɟɲɟɬɤɢ ɫ ɩɨɦɨɳɶɸ ɮɢɤɫɚɬɨɪɚ 4 ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ 
ɩɪɨɜɢɫɚɧɢɹ.

� ɉɪɨɜɨɥɨɱɧɵɟ ɜɵɜɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɛɪɚɧɵ ɜɦɟɫɬɟ ɫ ɩɪɨɜɨɥɨɱɧɵɦɢ ɜɵɜɨ-
ɞɚɦɢ ɛɥɨɤɚ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ 2 ɮɢɤɫɚɬɨɪɨɜ 4 ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ 
ɩɪɨɜɢɫɚɧɢɹ.

� ɉɪɢɤɪɟɩɢɬɟ ɡɚɞɧɸɸ ɱɚɫɬɶ ɤɪɵɲɤɢ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɳɢɬ ɩɪɢ ɩɨɦɨɳɢ 
3 ɜɢɧɬɨɜ.

* ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɜɨɞɚ ɧɟ ɡɚɳɟɦɢɥɢɫɶ ɤɪɵɲɤɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɳɢɬɚ. ȿɫɥɢ ɨɧɢ ɡɚɳɟɦɹɬɫɹ, ɬɨ ɨɧɢ ɛɭɞɭɬ ɩɟɪɟɪɟɡɚɧɵ.

� Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ i-see sensor ɛɭɞɭɬ ɜɵɩɨɥɧɟɧɵ ɞɟɣɫɬɜɢɹ ɩɭɧɤɬɚ 
“6.2. ɉɨɞɝɨɬɨɜɤɚ ɤ ɭɫɬɚɧɨɜɤɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ”, ɜɵɩɨɥɧɹɟɦɵɟ ɜ ɨɛ-
ɪɚɬɧɨɦ ɩɨɪɹɞɤɟ.

* ɍɝɥɨɜɚɹ ɩɚɧɟɥɶ i-see sensor ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɧɚ ɪɟɲɟɬɤɟ 1 ɩɪɢ 
ɩɨɦɨɳɢ ɜɢɧɬɚ 6.

6 7      
 (Fig  6-11)

ȼɨɡɞɭɲɧɵɟ ɡɚɫɥɨɧɤɢ ɧɚ ɩɪɢɛɨɪɟ ɦɨɠɧɨ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɞɥɹ ɜɵɞɭɜɚ ɜɨɡɞɭɯɚ ɜɜɟɪɯ 
ɢɥɢ ɜɧɢɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɩɪɢɛɨɪ. 
� ɍɫɬɚɧɨɜɢɬɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɠɟɥɚɧɢɹɦɢ ɤɥɢɟɧɬɚ.
 Ɋɚɛɨɬɨɣ ɡɚɫɥɨɧɨɤ ɜɵɞɭɜɚ ɜɜɟɪɯ/ɜɧɢɡ ɢ ɜɫɟɦɢ ɨɩɟɪɚɰɢɹɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɫ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɪɟɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɫɥɨɧɨɤ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɩɨɥɨɠɟɧɢɹ, ɩɨɤɚɡɵɜɚɟ-
ɦɨɝɨ ɧɚ ɩɭɥɶɬɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.

1 ȼɵɤɥɸɱɢɬɟ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ.
 ɉɪɢ ɜɪɚɳɚɸɳɟɦɫɹ ɜɟɧɬɢɥɹɬɨɪɟ ɧɚ ɩɪɢɛɨɪɟ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɬɪɚɜɦɵ ɢɥɢ 

ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ.
2 Ɉɬɫɨɟɞɢɧɢɬɟ ɫɨɟɞɢɧɢɬɟɥɶ ɦɨɬɨɪɚ ɡɚɫɥɨɧɨɤ ɬɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, 

ɤɨɬɨɪɨɟ ȼɵ ɯɨɬɢɬɟ ɡɚɛɥɨɤɢɪɨɜɚɬɶ. 
 (ɇɚɠɢɦɚɹ ɧɚ ɤɧɨɩɤɭ, ɭɞɚɥɢɬɟ ɫɨɟɞɢɧɢɬɟɥɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɭɤɚɡɚɧɧɨɦ ɫɬɪɟɥɤɨɣ, ɤɚɤ 

ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɞɢɚɝɪɚɦɦɟ.) ɉɨɫɥɟ ɭɞɚɥɟɧɢɹ ɫɨɟɞɢɧɢɬɟɥɹ ɢɡɨɥɢɪɭɣɬɟ ɟɝɨ ɢɡɨɥɟɧɬɨɣ.
Ɍɚɤɠɟ ɜɨɡɦɨɠɧɚ ɧɚɫɬɪɨɣɤɚ ɩɪɢ ɩɨɦɨɳɢ ɩɭɥɶɬɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɋɦ. 
5.7.

6 8  
� ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ, ɢɥɢ 
ɦɟɠɞɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɬɨɥɤɚ ɧɟɬ ɡɚɡɨɪɚ. ȿɫɥɢ 
ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ, ɢɥɢ ɦɟɠɞɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɪɟɲɟɬɤɨɣ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɬɨɥɤɚ ɟɫɬɶ ɡɚɡɨɪ, ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
ɤɨɧɞɟɧɫɚɰɢɢ.

� ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɜɨɞɚ ɫɨɟɞɢɧɟɧɵ ɧɚɞɟɠɧɨ.
� Ⱦɥɹ ɩɚɧɟɥɢ PLP-6BAE,  ɩɪɨɜɟɪɶɬɟ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ i-see sensor. ȿɫɥɢ 

i-see sensor ɧɟ ɜɪɚɳɚɟɬɫɹ, ɜɧɨɜɶ ɨɛɪɚɬɢɬɟɫɶ ɤ ɪɚɡɞɟɥɭ “6.6. ɍɫɬɚɧɨɜɤɚ ɭɝɥɨɜɨɣ 
ɩɚɧɟɥɢ i-see sensor�.

Fig  6-9

Fig  6-11

Fig  6-10

A ɉɥɚɬɚ ɤɨɧɬɪɨɥɥɟɪɚ CN4Y
B ɉɥɚɬɚ ɤɨɧɬɪɨɥɥɟɪɚ CN6Y
C 2 ɮɢɤɫɚɬɨɪɚ 4
D Ɏɢɤɫɚɬɨɪ 4
E ɍɝɥɨɜɚɹ ɩɚɧɟɥɶ i-see sensor 7
F Ɋɟɛɪɨ ɞɥɹ ɪɟɲɟɬɤɢ
G ȼɢɧɬ 6

A ȼɢɧɬ (4 × 8) 5
B ɍɝɥɨɜɚɹ ɩɚɧɟɥɶ
C  Ʉɨɧɬɪɨɜɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ

A Ʉɧɨɩɤɚ
B Ɇɨɬɨɪ ɡɚɫɥɨɧɨɤ
C Ɂɚɫɥɨɧɤɢ ɜɵɞɭɜɚ ɜɜɟɪɯ/ɜɧɢɡ
D ɋɨɟɞɢɧɢɬɟɥɶ

(ɭɜɟɥɢɱɟɧɧɨɟ)
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- Ɂɚɩɭɫɤ ɩɪɢɛɨɪɚ ɫɪɚɡɭ ɩɨɫɥɟ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɬɟɜɨɝɨ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɫɟɪɶɟɡɧɨ ɩɨ-
ɜɪɟɞɢɬɶ ɜɧɭɬɪɟɧɧɢɟ ɱɚɫɬɢ ɩɪɢɛɨɪɚ. ɋɟɬɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɞɨɥɠɟɧ ɨɫɬɚɜɚɬɶɫɹ 
ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ.

      
- ɉɪɢɤɨɫɧɨɜɟɧɢɟ ɤ ɜɵɤɥɸɱɚɬɟɥɸ ɦɨɤɪɵɦɢ ɪɭɤɚɦɢ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɷɥɟɤɬɪɨɲɨɤ.

          
- ȼɪɚɳɚɸɳɢɟɫɹ, ɝɨɪɹɱɢɟ ɱɚɫɬɢ ɢɥɢ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɦɨɝɭɬ ɩɪɢɱɢɧɢɬɶ 
ɬɪɚɜɦɭ.

       
- ȼɫɟɝɞɚ ɩɨɞɨɠɞɢɬɟ ɧɟ ɦɟɧɟɟ ɩɹɬɢ ɦɢɧɭɬ ɞɨ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ. ɂɧɚɱɟ ɦɨɠɟɬ 
ɜɨɡɧɢɤɧɭɬɶ ɭɬɟɱɤɚ ɜɨɞɵ ɢ ɞɪɭɝɢɟ ɩɪɨɛɥɟɦɵ.
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Fig  7-1

7 2   
7 2 1     
Ⱦɥɹ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɨɬɜɨɞɟ ɜɨɡɞɭɯɚ ɨɛ-
ɪɚɬɢɬɟɫɶ ɤ ɪɭɤɨɜɨɞɫɬɜɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɜɨɞɹɧɨɝɨ ɤɨɧɬɭɪɚ, ɜɤɥɸɱɟɧɧɨɦɭ ɜ 
ɤɨɦɩɥɟɤɬ ɞɨɫɬɚɜɤɢ ɤɨɧɬɪɨɥɥɟɪɚ HBC.

7 2 2       
(Fig  7-1)

1 ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ.
2 ɉɨɜɟɪɧɢɬɟ ɪɭɤɨɹɬɤɭ ɧɚ ɩɪɨɞɭɜɨɱɧɨɦ ɤɥɚɩɚɧɟ, ɱɬɨɛɵ ɫɬɪɚɜɢɬɶ ɜɨɡɞɭɯ.
A ɉɪɨɞɭɜɨɱɧɵɣ ɤɥɚɩɚɧ
B Ʉɪɵɲɤɚ ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ (Ɇɨɦɟɧɬ ɡɚɬɹɠɤɢ: 1,3 ± 0,3 ɇ·ɦ)
C ȼɢɧɬ
D ȼɵɩɭɫɤ
E ȼɩɭɫɤ

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɧɨɩɤɢ

7 3   
ȼɨɡɦɨɠɧɵ ɬɪɢ ɫɩɨɫɨɛɚ.
7 3 1      

 (Fig  7-2)
1  
ɇɚɠɦɢɬɟ, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɢɥɢ ɜɵɤɥɸɱɢɬɶ ɜɧɭɬɪɟɧɧɢɣ ɛɥɨɤ.

2  
ɇɚɠɦɢɬɟ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɧɚɫɬɪɨɣɤɭ.

3  
ɇɚɠɦɢɬɟ ɞɥɹ ɜɨɡɜɪɚɬɚ ɤ ɩɪɟɞɵɞɭɳɟɦɭ ɷɤɪɚɧɭ.

4  
ɇɚɠɦɢɬɟ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɝɥɚɜɧɨɟ ɦɟɧɸ.

5  -
Ȼɭɞɭɬ ɨɬɨɛɪɚɠɟɧɵ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ.
Ʉɨɝɞɚ ɩɨɞɫɜɟɬɤɚ ɜɵɤɥɸɱɟɧɚ, ɧɚɠɚɬɢɟ ɧɚ ɥɸɛɭɸ ɤɧɨɩɤɭ ɜɤɥɸɱɢɬ ɩɨɞɫɜɟɬɤɭ, 
ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɪɚɧɚ.

Ʉɨɝɞɚ ɩɨɞɫɜɟɬɤɚ ɜɵɤɥɸɱɟɧɚ, ɧɚɠɚɬɢɟ ɥɸɛɨɣ ɤɧɨɩɤɢ ɜɤɥɸɱɚɟɬ ɩɨɞɫɜɟɬɤɭ, 
ɧɨ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɜɵɩɨɥɧɟɧɢɸ ɟɟ ɮɭɧɤɰɢɢ (ɤɪɨɦɟ ɤɧɨɩɤɢ [ȼɄɅ/ȼɕɄɅ]).

6  
ɂɧɞɢɤɚɬɨɪ ɛɭɞɟɬ ɝɨɪɟɬɶ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ, ɤɨɝɞɚ ɭɫɬɪɨɣɫɬɜɨ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɚɛɨɬɟ. ɂɧɞɢɤɚɬɨɪ ɛɭɞɟɬ ɦɢɝɚɬɶ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɢɥɢ ɩɪɢ ɜɨɡɧɢɤ-
ɧɨɜɟɧɢɢ ɨɲɢɛɤɢ.

7   F1
Ƚɥɚɜɧɨɟ ɨɤɧɨ: ɧɚɠɦɢɬɟ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ.
Ƚɥɚɜɧɨɟ ɦɟɧɸ: ɧɚɠɦɢɬɟ, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɤɭɪɫɨɪ ɜɧɢɡ.

8   F2
Ƚɥɚɜɧɨɟ ɨɤɧɨ: ɧɚɠɦɢɬɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ.
Ƚɥɚɜɧɨɟ ɦɟɧɸ: ɧɚɠɦɢɬɟ, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɤɭɪɫɨɪ ɜɟɪɯ.

9   F3
Ƚɥɚɜɧɨɟ ɨɤɧɨ: ɧɚɠɦɢɬɟ, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ.
Ƚɥɚɜɧɨɟ ɦɟɧɸ: ɧɚɠɦɢɬɟ ɞɥɹ ɩɟɪɟɯɨɞɚ ɤ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɚɧɢɰɟ.

0   F4
Ƚɥɚɜɧɨɟ ɨɤɧɨ: ɧɚɠɦɢɬɟ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ.
Ƚɥɚɜɧɨɟ ɦɟɧɸ: ɧɚɠɦɢɬɟ ɞɥɹ ɩɟɪɟɯɨɞɚ ɤ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ.
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 1       Test run  (  )

1 ȼɵɛɟɪɢɬɟ ɜ Ƚɥɚɜɧɨɦ ɦɟɧɸ ɩɭɧɤɬ “Service” (ɋɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ . 
2 ɉɨɫɥɟ ɜɵɛɨɪɚ ɋɟɪɜɢɫɧɨɝɨ ɦɟɧɸ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɜɜɨɞɚ ɩɚɪɨɥɹ. (Fig. 7-3)
 Ⱦɥɹ ɜɜɨɞɚ ɬɟɤɭɳɟɝɨ ɩɚɪɨɥɹ ɧɚ ɨɬɥɚɞɤɭ (4 ɰɢɮɪɵ) ɭɫɬɚɧɨɜɢɬɟ ɤɭɪɫɨɪ ɧɚ ɰɢɮɪɭ, ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɢɡɦɟɧɢɬɶ, ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ F1  ɢɥɢ F2 , ɚ ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ 

ɬɪɟɛɭɟɦɭɸ ɰɢɮɪɭ (ɨɬ 0 ɞɨ 9) ɜ ɤɚɠɞɨɣ ɩɨɡɢɰɢɢ ɤɧɨɩɤɨɣ F3  ɢɥɢ F4 . ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ .

 

ɉɪɢɦɟɱɚɧɢɟ:  ɉɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɥɟɧ ɩɚɪɨɥɶ ɧɚ ɨɬɥɚɞɤɭ “9999” ɂɡɦɟɧɢɬɟ ɩɚɪɨɥɶ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɣ ɞɨɫɬɭɩ. ɋɨɨɛɳɢɬɟ ɩɚɪɨɥɶ ɬɨɥɶɤɨ ɥɢɰɚɦ, ɤɨɬɨɪɵɦ ɨɧ ɧɟɨɛɯɨɞɢɦ.

 

ɉɪɢɦɟɱɚɧɢɟ:  ȼ ɫɥɭɱɚɟ ɭɬɟɪɢ ɩɚɪɨɥɹ ɧɚ ɨɬɥɚɞɤɭ ɟɝɨ ɦɨɠɧɨ ɫɛɪɨɫɢɬɶ ɞɨ ɡɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ (“9999”) ɩɭɬɟɦ ɨɞɧɨɜɪɟ-
ɦɟɧɧɨɝɨ ɧɚɠɚɬɢɹ ɢ ɭɞɟɪɠɚɧɢɹ ɤɧɨɩɨɤ F1  ɢ F2  ɜ ɬɟɱɟɧɢɟ 3 ɫɟɤɭɧɞ ɧɚ ɷɤɪɚɧɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɨɥɹ ɧɚ ɨɬɥɚɞɤɭ.

3 ɋ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ F1  ɢɥɢ F2  ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ “Test run” (Ɍɟɫɬɨɜɵɣ ɩɪɨɝɨɧ) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ . (Fig. 7-4)
4 ɋ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ F1  ɢɥɢ F2  ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ “Test run” (Ɍɟɫɬɨɜɵɣ ɩɪɨɝɨɧ) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ . (Fig. 7-5)
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7 4    (Fig  7-8)
� ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɨɞɚ ɞɪɟɧɢɪɭɟɬɫɹ ɩɪɚɜɢɥɶɧɨ, ɢ ɱɬɨ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɬ 
ɬɟɱɢ.

   
. Ɂɚɥɟɣɬɟ ɜɨɞɭ ɩɪɢ ɪɚɛɨɬɟ ɤɨɧɞɢɰɢɨɧɟɪɚ ɜ ɪɟɠɢɦɟ ɨɯɥɚɠɞɟɧɢɹ ɢ ɜɵɩɨɥɧɢɬɟ 
ɩɪɨɜɟɪɤɭ.

   
. Ɂɚɥɟɣɬɟ ɜɨɞɭ ɩɪɢ ɪɚɛɨɬɟ ɤɨɧɞɢɰɢɨɧɟɪɚ ɜ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɢ ɜɵɩɨɥɧɢɬɟ 
ɩɪɨɜɟɪɤɭ.

* Ⱦɪɟɧɚɠɧɵɣ ɩɨɞɞɨɧ ɢ ɜɟɧɬɢɥɹɬɨɪ ɜɤɥɸɱɚɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɬɨɝɞɚ, ɤɨɝɞɚ 
ɨɞɧɨɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 - 240 ȼ ɩɨɞɚɟɬɫɹ ɧɚ L ɢ N ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɢ 
ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɫɨɟɞɢɧɢɬɟɥɹ (SWE) ɧɚ ɩɥɚɬɟ ɤɨɧɬɪɨɥɥɟɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɨɬɜɟɬɜɢɬɟɥɶɧɨɣ ɤɨɪɨɛɤɢ.

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɟɪɟɜɟɞɢɬɟ ɟɝɨ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ.Fig  7-8

A ɇɚɫɨɫ ɩɨɞɚɱɢ ɜɨɞɵ
B ȼɨɞɚ (ɨɤɨɥɨ 1000 ɤɭɛ. ɫɦ)
C Ⱦɪɟɧɚɠɧɚɹ ɩɪɨɛɤɚ
D Ɂɚɥɢɜɧɚɹ ɝɨɪɥɨɜɢɧɚ ɜɨɞɵ 

·  ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɩɪɨɥɢɜɚ ɜɨɞɵ ɧɚ ɦɟɯɚ-
ɧɢɡɦ ɞɪɟɧɚɠɧɨɝɨ ɧɚɫɨɫɚ.
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 2             

1 Ʉɧɨɩɤɨɣ F1  ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɪɚɛɨɬɵ “Cool” (Ɉɯɥɚɠɞɟɧɢɟ) ɢɥɢ “Heat” 
(ɇɚɝɪɟɜɚɧɢɟ). (Fig. 7-6)
 Ɋɟɠɢɦ ɨɯɥɚɠɞɟɧɢɹ: ɩɪɨɜɟɪɶɬɟ ɜɵɯɨɞ ɨɯɥɚɠɞɟɧɧɨɝɨ ɜɨɡɞɭɯɚ.
 Ɋɟɠɢɦ ɧɚɝɪɟɜɚɧɢɹ: ɩɪɨɜɟɪɶɬɟ ɜɵɯɨɞ ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ.

 * ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɧɚɪɭɠɧɨɝɨ ɛɥɨɤɚ.
2 ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ  ɢ ɨɬɤɪɨɣɬɟ ɨɤɧɨ ɧɚɫɬɪɨɣɤɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɡɚɫɥɨɧɤɢ.

     

1 ɋ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ F1  F2  ɩɪɨɜɟɪɶɬɟ ɪɚɛɨɬɭ ɡɚɫɥɨɧɤɢ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 
ɪɟɠɢɦɟ. (Fig. 7-7)

2 ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ  ɞɥɹ ɜɨɡɜɪɚɬɚ ɜ ɪɟɠɢɦ “Test run” (Ɍɟɫɬɨɜɵɣ ɩɪɨɝɨɧ).
3 ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ .
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