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PROGRAMME

of the Belarusian-Bulgarian Business Contacts Exchange
within the framework of the 71st International Technical Fair in Plovdiv

Exchange venue: Exhibition complex «International Plovdiv Fair», 37, Tzar Boris lll - Obedinitel Blvd., pavilion 11, booth 11M1.
Exchange period: September 28, 2015 — October 2, 2015 - 09:00am-18:00pm; October 3, 2015 — 09:00am -14:00pm

Dear colleagues!

The following table provides a list of innovations and innovative products that will be represented by the Belarusian scientific organizations within the
Business Contacts Exchange. Please, in the application enter the numbers of innovations you are interested in and the desired date and time for visit the
Business Contacts Exchange booth.

Contact person for the Business Contacts Exchange participation: Maksim Voiteshonok, Researcher of the Interuniversity R&D Marketing Center,
Republican Innovative Unitary Enterprise «Scientific and Technological Park BNTU «Polytechnic», phone: +375-17/2926481, fax: +375-17/2928342,
e-mail: voiteshonok@icm.by.

Ne Development title Technical specification summary
MACHINE-BUILDING INDUSTRY AND METALLURGY

1. Equipment for dosage, mixing and filling of | Universal equipment for dosing, mixing and applying of polymer systems and potting compounds based on
high viscosity compounds based on the | polyurethanes, epoxide resins, filled polymers, silicones, etc. It allows to process all types of rigid, elastic,
vacuum system integral foam polyurethane systems, polyurethane compounds and polyurethane glues with the viscosity of basic

components equal to 10-70 000 mPa*sec and obtain items of any shape the weight of which is not less than
0.002 kg.

2. Universal robotized complexes for application | Universal equipment applied to application on the set trajectory of a sealant and a sealing contour of the silicone
of sealing contours of polyurethane and | and polyurethane providing tightness on the class IP65for electrocase panels, the lighting equipment,
silicone compositions transformers, transformer substations, cases of radio equipment, distributive boxes and other electrotechnical

equipment. The complex is equipped with a control system and the specialized software, works both on
programmable teams, and on in advance prepared templates.

3. Three-component mixing and dosing device | Three-component mixing and dosing device allows to create new processing methods of insertion of

for realization of technological processes of
polymeric nanocomposites production

nanodimensional solid particles directly in the mixture camera at simultaneous giving of reactive liquid
components of polyurethane compositions and allows quickly to change compositions of the modifying
combinations, their quantity and to produse polymeric composites with a certain macromolecular structure and
physicomechanical and operational properties.




Microwave equipment for wood drying

Simplicity of operation, small weight, high efficiency, profitability and mobility. Volume of the working camera is 1-
20 cubic meters. Final humidity is no more than 8%.

5. Facility for the production of pellets from Facility for production of multicomponent composite propellant solid biofuel in the form of fuel pellets from crop
biomass and wood wastes for burning in boilers to produce heat and electricity.

6. Technology for laser surface hardening of The technology provides coatings implementation with wear and corrosion resistant, resistant to erosion,
wearing parts cavitation and thermal effects properties. Wear resistance is increased by 3-5 times compared with serial.

7. Wear resistant coatings from amorphous seif- | Wear resistant, high hard, heat stable coatings of articles and units for various purposes (in particular, the
fluxing powders accessories for rolling-mill and drawing equipment) are applied at high loaded friction assemblies design as well

as at reconditioning and hardening of worn out coatings. Wear resistance: under sliding friction — by 2,5-4 times
higher to analogues on nicke! base;under abrasive wear — by 1,2 times higher to analogues on nickel base.

8. Metal materials electrolyte-plasma treatment | The technology provides: product surface cleaning before welding; deburring, polishing; special purposes articles
disinfection (heating up to 600°C); processing the complex parts made of stainless and carbon steels, copper
and its alloys.

9. Auxiliary materials for foundry and stamping Dividing coatings, antiburning-on and plasticizing additives

production

10. | Technologies and nanotechnologies of The technologies provide: surface and subsurface layers nanorelief formation with minimum of structural defects;

surface treatment in magnetic field surface preparation (cleaning, polishing) before thin films and coatings application; surface cleaning prior to
welding; rolling-mill cleaning from oxides and contaminants; contacting surfaces polishing in order to improve
corrosion resistance, wear and mechanical failure.

11. | Filters for the foundry equipment Are intended for a thin filtration of the molten metal at production of castings from cast iron and color alloys

12. | Exothermic elements Exothermic inserts are applied at production of large-size castings of a difficult form

13. | Copper electrochemical coating The technology allows to carry out copper sedimentation directly on steel and cast iron without preliminary
processing.

14. Nickel-diamond coating application A reverse puise electrolysis is applied for diamond composite layer application on the cutting tool body

technology

15. | Technology of electrochemical polishing of It is intended for decorative processing of details surface, preparation of details surface before laying anode and
products from wrought alloys of aluminum oxidic and lacquer coatings.

16. | Founding packaged materials from industrial | It is offered to use as the perspective metallurgical raw materials (containing metals mainly in the form of oxides
wastes and semi-products of adjacent scale) a rust, grinding waste, etc. Also fulfilled catalysts belong to such waste chemical, petrochemical, the
productions industries on production of mineral fertilizers in which along with Al203, SiO2, CaO carriers there are oxides of

nickel, molybdenum, cobalt, copper, chrome at quantities from 2—-10% to 50%. Considerable volumes of oxides
as raw materials are used in the glass industry (titanium dioxides, zircon, etc.)

17. | Pultrusion rein forced thermo plastics

technology

A continuous process for producing of semi-finished or profile articles is developed by impregnating of
continuous fiber filler by the matrix polymer melt followed by (in-line) continuously shaping of semifinished
products or articles. Typical products: core elements for building structures, power and transport engineering, for
sports equipment and housekeeping objects, reinforced pipes and pressure vessels, specialized products of
various sections.




18.

Control system of vehicle braking

The system is based on the analysis of forces in contact of wheels with a basic surface and in communication
centers between elements of articulated lorry.

19. | Technology and tools for the magnetic and | The technology provides complex magnetic and power impact on a surface of a ferromagnetic detail and ailows

dynamic finishing strengthening treatment to create the modified blanket with high operational characteristics

20. | Technology and equipment for a pulse laser | The technology and the equipment can be used in branch of mechanical engineering for hardening of internal

overlaying of materials and external surfaces of products, carvings in products, restoration of the defective or damaged surfaces of
products by an additive materials overlaying.

21. | Carbon coatings application technology Application field: durability increase and hardening of cutting, metalworking and woodworking tools (cutters,
drills, taps, dies), tooling {molds), conveyors parts, friction units and machine parts subjected to high loads
(bearings, plunger pairs), medical instruments.

22. | Technology and equipment of inductive | Destination: development and production of high-frequency generators, automated installations of inductive

heating heating for heat treatment and heating under deformation of metals and alloys

23. | Composite materials for production of details | The technology allows to make finished products by molding methods (gravity die casting, press molding,

of mechanical engineering centrifugal molding), and also for achievement of higher mechanical and tribotechnical properties to subject the
workpieces to plastic deformation by molding.

24. | Technology and equipment for ion-nitriding Case hardening process that improves service life of outer and inner surfaces of parts made from steel grades
strengthened by carburization, quenching and high tempering, low- and medium-carbon steels, cutting and die
tools, casting accessory.

25. | Technology and equipment of magnetic puise | Technology of magnetic pulse stamping is used to pinch and to expand tubular billets, to cut and for sheet

stamping stamping, to form metal powders and porous materials

26. | Stamping of details of orthopedic | Advantages: universality of processing equipment, high quality, increase of the used metal coefficient,

endoprostheses improvement of mechanical properties

27. | Technology and equipment for cross wedge- | Intended for production of high-precision axisymmetric details. Application of cross wedge-operated rolling

operated rolling aliows to increase metal recovery to 0,95.

28. | Technology and equipment for electron- | Technology and methods for superficial hardening of quenching, welding, the soldering with the minimum

beam processing of materials deformations, the maximum mechanical characteristics and durability

29. | Equipment for crushing. Crushers of [L| | The crushers are designed for crushing of ore materials and non-metallic materials. Feed size is up to 70mm.

series The productivity ranges from 20 to 300 t/h depending on modifications. The crushers feature low materials
consumption, low level of vibration, low capital and operation costs, easy servicing.

30. | Equipment for grinding. Grinding complexes | The complexes are designed for grinding of ore materials and non-metallic materials. Feed size is up to 40mm.

of KA series The size of the finished product (controlled) is from 0,02 up to 0,5mm. The productivity ranges from 0,5 to 8t/h.
The complexes feature low materials consumption, low level of vibration, low capital and operation costs, easy
servicing. The complexes permit the obtaining of the products of a prescribed granuiometric composition.

31. | Equipment for classification. Classifiers of KUy | The classifiers of KL series are designed to separate powdery products. They make it possible to separate fine

series dispersed materials by the boundary size from 0,17mm to 0,01mm. The productivity isfrom 1 to 20 t/h.

32. Technological centrifuges of @', ®BY,

UOrwd series

Technological centrifuges of 'Y, ®BU series are designed to de-water coarse dispersed materials. They make
it possible to treat suspensions with S:L phase correlation 1:1-1:5, with the Solid phase size of particles
from10um. They provide the sediment capacity up to 50t/h. The technological centrifuges of LIOI'L series are
designed to separate suspensions with the Solid phase of small and average concentration at the particle size
more than 5 ym. They provide the sediment capacity from 3 up to 15 m3/h.




33.

Centrifugal test stands

The stands are designed to carry out strength and reliability tests of rocket-and-space and aviation technology
articles.

34. Technologies to obtain cubiform crushed The technologies make it possible to obtain the crushed stone of cube shape mainly, to enhance the strength of
stone the crushed stone by 10-15%, to reduce the consumption of crushed stone by 15-20% and of the binding
‘ materials (bitumen, cement) — by 30%, to increase by several times the road surface life, to cut the time and
labour expenditures on asphalt pavement laying.
NEW MATERIALS AND CHEMICAL PRODUCTS

35. Thermostable binding compositions and The compositions enable to bind ceramics, metals, glass; are used as the basis of thermostable binders,

materials thereof coatings, compounds, thermal insulation materials; are applicable in the vacuum devices manufacturing, for
threaded articles locking,in capacity of refractory mortar at furnace lining in metallurgy, ceramics and refractories
manufacturing.
Operating temperature — 1700°C.

36. Carbon-disulphide free production of rayon | The technology is for carbon-disulphide free production of hydrocellulose and new types of structurally mixed
yarn fibers, in particular self-extinguishing and bacteriostatic ones. The new method represents an environmentally

safe cycle as against existing productions. It provides water consumption reduce by more than 100 times and
completely eliminates gaseous emissions into the environment.

37. Heat-insulating products from rigid | Are intended for thermal insulation of gas and oil pipelines, pipelines of hot and cold water supply, engineering
polyurethane foam networks of chemical and petrochemical productions, tanks, storages, capacities and other industrial facilities,

equipment of refrigerator and cryogenic equipment in the range from -250 °C to +160 °C. It is used on objects
with a temperature up to 250 °C '

38. Cable insulation fire-retarding composition | It serves as a high efficiency fireproof coating for cable insulation which becomes active under the impact of
PENOTERM-K heat. The developed original composition is deposited in 2-3 movements until at least 0,6 mm coating source

layer is formed. Under the influence of high temperature the coating is transformed into a thick multi-centimeter
heat insulating layer.

39. Fire-resistant polyether non-woven fabric Novel composite fire-protective composition with gluing effect which is used in the technology to obtain fire-

resistant polyether non-woven fabric.

The product’s basic competitive advantages lie in its universality, profitability and a set of physical and chemical
properties enabling to obtain fire-resistant , polyether and blending non-woven fabrics without deteriorating their
physical and mechanical properties

40. Ultra-black films technology on conductive | The ultra-black films are used as light flux censors operating in ultraviolet, visible and infrared bands in space
metal surface devices, solar energy converters for liquid coolant heating. The ultra-black films surpass the world analogues on

a number of technical parameters: high corrosion and wear resistance, highmicrohardness and better adhesion
with metal substrate.

41. Technology of electrochemical sedimentation | The Ni-B coating technology is based on the electrochemical deposition of binary alloy with low transient
of nickel-boron alloy on various products | resistance, high hardness, increased wear and corrosion resistance, good ultrasound weldabilityand
instead of gold, silver, palladium, chrome, | solderability.
nickel

42, Electromagnetic waves absorber — TORA Dielectric radio-absorbing material of pyramidal type in the form of panels made of elastic polyurethane with

carbon filler is intended for covering the anechoic chambers walls and equipping the workplaces for aerial
parameters measurement.

43, Metal optics elements for application in laser

physics and optoelectronics

Are used as mirrors of resonators of powerful lasers, in systems of video surveillance, rasters, as heat sinks in
products of optoelectronic equipment and substrates for nanotechnological applications. On request of the




customer are issued in various configurations from non-ferrous metals and alloys, with overall dimensions to 500
mm, up to 50 mm thick, with a surface roughness at the level of 4 nanometers.

44.

Hard combustible heat-insulating composite
material on the basis of polyurethane foam of
a universal purpose

Material on the basis of polyurethane foam can be used as the making element for production of constructional
products of different function: for thermal insulation, for passive and active prevention of distribution of the fire
on technologicai communications of buildings and constructions. Two-layer panels with a heater from hard
combustible polyurethane foam are intended for building of trade, production, warehouse objects, sports
complexes, garages, etc.

45,

Production and technologies of polymeric
protective and decorative coatings plating

Coatings can be applied on the most various materials of a basis: different types of steel, cast iron and other
metal alloys, ceramics, glass, plastic, wood, paper, etc. Thickness of coatings is depending on purpose and the
chosen technology option can change from 50 to 1500 microns. Overall dimensions of details vary from 10 mm
to 4 500 mm.

Depending on a concrete type and brand of material of a coating the wide range of functionality can be
provided: various color schemes; ecological safety (due to lack of volatile compounds); high level of adhesion at

the minimum shrinkage, lack of a pores and cissings; tightness in the wide range of temperatures and humidity,
etc.

46.

Polymeric multicomponent additives for
modification of road concrete mixes

The technology of production of granules from mix of loose polymeric components without their fusion promotes
preservation of positive properties of polymers and their effective work as a part of road concrete mixes.
Additives are produced in the form of granules with a diameter of 4-8 mm and up to 20 mm long.

47.

Building material based on cast iron powder
production wastes

The building material is produced on the basis of cupola gases sludge treatment, designed for facing the wall of
premises for adjustment and testing of electronic equipment that is sensitive to electromagnetic interference.The
coefficient of electromagnetic radiation transmission in the frequency range 0.7...18 GHzare from —15 dB up to —
45 dB.

48.

lon-plasma and ion-beam processes

The integrated technological processes of ion-plasma and ion-beam formation of thin-film structures of various
functional purpose are realized.

49.

Chlorine-free water-soluble fertilizer based on
magnesium sulfate

Advantages: use as a raw material - halurgy monoammonium phosphate and potassium chloride, no waste,
simple technological process. The possibility of varying the composition of the product in a wide range, reduced
consumption of phosphate raw material by 20-50%

50.

Low temperature drying enamel for products
coloring

The developed enamel reduces the import-dependence of the consumers of paints, varnishes and lacquers,
enhances competitiveness of products and enterprises in consequence of intensification and painting process
cost reduce.

51.

Heat-resistant disperse-strengthened bronze
for electro technical purposes and articles
there of

The articles have hardness, strength, and heat-resistance (material track > 0,75Tpl base) higher by 1,2-1,5
times, the cost is lower by 1,2-1,3 times in comparison with analogues.

52.

Composite supporting element for building
structure

The composite supporting element for building structure is used as the basic structural element in buildings for
different purposes:

. bridges and overpasses (slab roadwayy);

. tanks, underground and underwater objects;

. facilities which provide environmental safety;

. objects of nuclear power plants and the storages of nuclear fuel and waste, protective and treating
facilities.

The composite supporting element has a high load-bearing capacity and durability. The decrease in
manufacturing complexity and materials consumption is achieved. The conditions and assembling safety is




significantly improved. The construction time is reduced.

53. Textile material with a metal nano dimensional| The metallized textile material from synthetic fibers (coating material — copper). Shielding of EMI is 20 dB.

coating Specific superficial electric resistance — 8000 Ohms

54. Electroconductive fibers Used technologies: with a torsional equipment, with spinning and torsional equipment.

Fiber structure: the fiber consists of the complex chemical fiber of various origin and a copper microwire twisted
in two various directions

55. SiO, sol-gel coatings with hydrophobic| Ceramic SiO, sol-gel coatings with protective, anti-corrosion, water-resistant and heat-resistant properties.

properties for protection and planarization the| Application field: in medicine for metal implants and devices protection; in metallurgy for protecting from corrosion
surface of different types of materials and precipitation; in the instrument-making and machine-building industries for metal and alloyed surface
protection from external environment impact (moisture, alkalis and salts).

56. Condensing SBT-and SBTN-sol-gel layers Intended for devices of nonvolatile memory of FRAM as a new microelectronic and microwave element base of
smart sensing, operating and executive micromodules for industrial and household appliances, in nonvolatile
radiation resistant memories.

57. Metal-polymer nanocomposite coatings The developed coatings are used as active elements in the gas sensors and antibacterial layers.

58. Pressurizing tribotechnical fluorine composites| Fluorine composites with the maintenance of carbon fillers of 30-40 % are developed.

for the equipment of improved reliability

59. Arbolite technology The developed technology and material are intended for heat and sound insulation in walls, partitions and
coverings of different purpose buildings.Advantages: lower moisture absorption;higher strength and durability;
walling products from modified arbolite are undecayable, not affected by fungi and microorganisms; don't burn;
machinableeasy: sawing, drilling and cutting.

60. Ecologically friendly, resource-saving heat-| Advantages: does not burn; vapor-permeable; good for cutting up; resistant to harmful small rodents effect,

insulating material on the basis of agricultural| ecologically friendly material.
waste

61. "Arselon"-type fire-resistant fibers The fibers are developed for production of heat-resistant filters, protective clothing, hardening of articles from
rubber, plastics, composites and others. Distinctive features: high strength, chemical resistance, low linear
shrinkage.

62. Luminescent dyes Luminescent dyes can be used for manufacturing of different luminescent typographical paints, luminescent inks
and OLED(organic light emitting devices).

63. Polymeric materials for 3D - printers Optimization and control of parameters of composite material allow to produce the consumables corresponding to
the thermal modes of the printing of ABS/PLA plastic. Consumables are intended for passive devices of display of

3D - spectacles stereoscopic picture.
Passive circular 3D - spectacles of film materials of a domestic production; circular polarizers — achromatic,
possess the improved optical transmission.

64. Composite material PANANT For production of the bases of plastic cards by a press molding method

65. Bases of plastic cards For production telecommunication, discount, etc. electronic plastic cards




66.

Shockproof composite material

For application in automobile industry: flexible pipes and hoses for fuel and brake systems, capacities for storage
and transportation of oil products, bumpers, case products.

67.

Fireproof composite material

For use in the electrotechnical industry owing to stable at variable humidity dielectric properties and their high
level, possibility of producing materials in nonflammable execution.

INSTRUMENT-MAKING INDUSTRY

68.

Liquid and heat quantity ultrasonic meter

The liquid and heat quantity ultrasonic meter provides commercial registration of liquid and thermal energy for
any systems of water and heat supplies.

The liquid and quantity of heat meter possesses the following features:

o Complete commercial registration of the charge of liquid and thermal energy;
Works with any types of systems of heat supply;
Simplicity of connection in accordance with the principle of self-adjustment and self-diagnostics;
Reliability and the simplicity of operation connected to complete absence of moving parts;
Works with systems of remote data gathering;
Protection against non-authorized access.

69.

Switched mode power supplies and
generators of high-power pulses of 1-10 kW
with a CPU

The power suppties and generators have a built-in microprocessor and are equipped with a system of digital
remote control providing the operator to control the operation of one or a whole range of power sources and
consumer electrical units at a distance of 1000 meters or more from the place of the harmful effects on humans.
This feature greatly improves the efficiency of the developed power sources duringoperation in electrical units
operating in hazardous and adverse conditions, in high radioactive contamination environment. The power
supplies and generators provide modernization of serial power sources in order to increase the efficiency and
reduce the content of non-ferrous metals and special steels as well as reducing the weight and size
characteristics.

70.

Nanomaterials electrophysical characteristics
UHF frequency measuring bench

The device is designed for studying of nanomaterials in SHF range.

Composite nanomaterials are characterized with changing material parameters. Experimental measurement of
electrophysical parameters of these materiais within the range of frequencies making 2-78 GHz is the most
urgent task of present-day radioengineering and electronics. Physical basis to measure the parameters in
artificial composite materials in high-Q resonators of dielectric lose of (complex, real part and imaginary part of
dielectric permeability) has been developed.

71.

Muitipurpose complex "Alma Meter" for
measurement of electric signals

New generation of devices for registration and generation of analog and digital electric signals in wide amplitude,
time and frequency spans providing to the user convenient, qualitative and effective solution of various
measuring tasks.

72.

Hardware-software system of transport
movement satellite monitoring «Agent»

Models of "AGENT" series provide:automatic determination of the coordinates of the location of mobile objects
using signals GPS, recording their current location, speed control, directions and modes of movement;collecting
and recording the information about the parameters of the vehicle (the facts of movement and parking, motor-
hours counting, taking into account fuel consumption, recording of fuel level in the tank, board voltage control,
etc.);rapid transfer of all recorded parameters of a mobile object to telemetry data processing and storage server
for their further analysis;long-term record and storage of a controlled object parameters in non-volatile memory
when finding the object beyond the zones of stable connection for their subsequent transmission in reliable-
service area with confirmation of transfer;monitoring of possible illegal actions on the part of drivers (intentional
concealment, antennas break and closure, board power supply shutdown , moving with the engine running-off or
disconnected terminal "mass", etc.).




73.

IR Laser visualizer

Laser visualizers are designed for conversion of invisible near IR and UV radiation of pulsed and CW lasers in
visible spectral range. They reduce problems related with laser beam visualization, profiling and s alignment in
many applications.

74. Case diamond disk for cutting of | Cutting disks are intended for division of plates into crystals from various materials used in microelectronics.
semiconductor plates on crystals and | Standard alighting and outer diameter of disks allows to operate them on any equipment of division of plates
technology of deposition a composite coating

75. Multichannel atomic emission spectrometer | The spectrometer is developed to determine the chemical composition (more than 50 items) of any substances
EMAS and materials. The EMAS provides to analyze:unalloyed and low alloyed and high-alloyed steels of various

types; cast iron; copper and copper-based alloys; aluminum and aluminum-based alloys; zinc and zinc-based
alloys; nickel and nickel-based alloys and others; as well as: food and raw materials for the food industry; natural
environment (water, solutions, soil, ores, minerals); petroleum products; drugs; varnishes, paints, plastics;
human tissues, animal and other biological objects. The spectrometer provides qualitative and quantitative
analysis of substances and materials, input sorting controls and solves non-standard analysis tasks.

76. Safe for eyes Er, Yb:YAB microchip laser The essence of development consists in creation of the microlaser on the new active environment which
generates impulses of duration in 5 nanoseconds on the wave length of 1522 nanometers with a frequency of
60 kHz. Energy of laser impulses is 5,3 micro joule. Using of diode pumping provides high efficiency, low cost
and compactness of the device.

77. Femtosecond diode-pumped Yb:KYW laser The development is developed for creating a source of femtosecond laser pulses at a wavelength of
1.04 microns with a high stability of output parameters. The average laser power is 1.5 watts. The diode pumping
is organized in the device without water cooling. This ensures the compactness and high laser efficiency. Such
radiation is promising for applications in materials treatment, nonlinear optics, spectroscopy with high time
resolution, medicine and others.

78. Neurocomputer with the extending | Represents modern PC with a coprocessor board on Xilinx. On a payment The original architecture of the

architecture for the solution of special tasks specialcalculator allowing to emulate in parallel 16-32 and more artificial neurons is realized on a board. Basic
technical solutions are: neuroprocessor; video processor; indistinct controler; intellectual radio - and
. seismolocational sensors.

79. Weight measuring tensometric systems for | Intended for modernization and automation of coating plant, various mixing units by their installation on each

the mixing units type of batchers and combination of all batchers in a local network by means of the multipurpose controler of the
operator. Controlers operate not only weighing, but also dispensing, and the controler of the operator allows to
form recipes of mixes and to give out to the controler a task for shipment of the quantity of this or that component
that set by the recipe.

80. Tensometric sensors The nomenclature of the developed and produced sensors covers all range of the efforts which are found in
practice: from 60 N to 100 kN.

3 constructive modifications of sensors are issued: semirevolving, S-shaped and rod-shaped. Production of
special tensometric sensors for the solution of specific technological tasks is possible.

81. Software-programmable power supply G 12 — | It is intended for carrying out cathodic electrochemical processes. Allows in the nonstationary regime to besiege
100 multilayer coatings with alternation of microlayers with various physical and mechanical properties due to
Software-programmable power supply G 24 — | formation of difficult sequences of current and voltage impulses. The maximum output current — 100 A, the
100 maximum output voltage — 12 V, the maximum output voltage — 24 V, number of programs in memory — 99.

82. Mobile measuring and computing complex for | To examine building constructions, buildings, machinery, and mechanisms at nuclear power engineering sites,

vibration diagnostics of and

constructions

buildings

to determine the strength characteristics and perform fault diagnostics.

Functional advantages:

— examine building constructions to prevent emergency situations using standard and extended techniques;

— collect extra information to help detecting defects at their early stages;

— cut costs down to 30 % due to specialized software and unigue information processing algorithms used both in




the field and laboratory conditions.

83. Components of systems of remote monitoring | Used in the measuring and controlling systems of amount of fuels and lubricants in stationary capacities and
tanks of vehicles. Fuel level sensor, fuel volume sensor, adder of the fuel level sensor, vibrokey
84. Panels for premises electromagnetic and | The panels are used for sound proofing and shielding of premises and provide reducing the level of sound and
acoustic protection electromagnetic waves propagating both from the protected premises and directed towards them.
85. Modules of superbright light-emitting diodes | Modules are intended for use in lighting devices, LED searchlights and devices for phototherapy, characterized
on the aluminum anodized basis by the high mechanical durability, the improved dielectric and thermal characteristics
86. Fiber-optic industrial endoscope The endoscope is intended for technical diagnostics of inaccessible areas of machines and piants. The main
feature is the operative diagnostics of inaccessible areas under high image contrast and diagnosis validity.
87. Device «MiniLab» The device allows to carry out measurements, to operate various external devices and completely to automate
experiment.
88. Device for destruction of concrete, reinforced | Used for destruction of concrete, reinforced concrete and stone constructions by a method of electrohydraulic
concrete and stone constructions thermal explosion. A power stock — to 10 kJ; action radius (from the car) — to 25 m; number of working channels
- 2.
89. Technology of production of the it is intended for acceleration of charged particles
superconducting niobium resonator
90. Light-emitting diode street lamp AKY 01 It is intended for lighting of highways, roads, streets, areas, bridges, tunnels, subways, park zones and
recreation areas, railway platforms, school, intra quarter and yard territories, sports grounds, parkings, working
areas, storehouses
91. Light-emitting diode lamp for communal | Itis intended for illumination of entrances, landings, corridors, utility rooms in residential and industrial buildings,
services AM0O03-6x1-001 YX/14 public rooms and auxiliary rooms of objects of housing and communal services. Protection against influence of
environment and vandalism is provided in a lamps.
92. LED hothouse radiator [JCM01-10-001 | Itis intended for lighting of hothouse cultures for the purpose of conducting supervision over dynamics of growth,
TB4.2* development and yield in a biotechnological complex, and also in the research purposes.
93. Anti-vandal LED - lamp CCA-24-B-2 it is intended for illumination of subways, tunnels, subsidiary and warehouse.The lamp has the anti-vandal case
of a special configuration.
94. LED lighter of working zones of the desktop It is intended for illumination of a working zone of the desktop equipment of different function at the enterprises of
equipment 04M02-1-001 YXN 4.2 light industry and consumer services. Possesses a harmonious combination of a form , sizes and compactness.
95. LED lamp for general lighting, Lamps are intended for illumination of various types of production rooms with hostile environment (ammonia
series«depmep» etc.), detergents and disinfecting solutions
96. Industrial LED lamp with heat remove The lamp is developed for indoor lighting of production, industrial buildings, warehouses.
on the basis of heat pipes Advantages: energy efficiency (-50% incomparison with traditional lamps’energyconsumption); innovative system
of heat remove onthebasisofheatpipes;compact dimensions (a little more than A4 sheet); low weight (about 7 kg)
in comparison with traditional analogues (over 15 kg), resource-saving.
97. LED Street SPHERE ATY 01 and LED inserts

Mcna

It is intended for lighting, park zones and recreation areas, railway platforms, school, intra quarter and yard
territories, parkings




INFORMATION TECHNOLOGIES

98. Corporate computer-aided system of mining | The specialized software system includes modules for calculating surface deformation in the under-mining area,
enterprises on the base of geoinformation | a powerful feature set for mountain designer, surveyor and geologist as well as modules for calculating the
network system MAPMANAGER stability of underground structures. The network graphics core —- MAPMANAGER - is the foundation of corporate

automation systems of mining enterprises. Three basic services (design, geological, mine surveying) operate on
a common graphical mining plan in networking mode.

99. Aviation spectrozonalmultipurpose system | The aviation spectrozonalmultipurpose system "ABUC" of high spatial and spectral resolution with automatic

«ABUC» adaptive control is developed for recording mono (stereo), multispectral and thermal images and underlying
surfaces reflection spectra for remote monitoring, mapping and diagnosis of the Earth's underlying surface,
atmosphere, natural and technical objects. The system is used as an integral part of the system of multi-level
aerospace areas monitoring.

100. | The integrated software and hardware | It is intended for remote access to indicators of an expense, the consumed energy, temperature of the heat
complex for management of objects of | carrier, operating time and to other indicators.
distribution of thermal and electric energy

101. | System of the mobile - and Internet banking The system will allow to provide clients of partners with the convenient, effective and safe instrument of

management of the accounts and cards, to carry out fee and goods by means of the mobile phone and Internet.

102. | “Calculation of gas reserves in the gas { The software is developed to calculate the gas reserves in the gas transportation system and to account
transportation system” software package information storage.

Advantages:

» high precision and process visualization;
* highperformance;

+ ability to operate in automatic mode.

103. | Software for engineering calculations in The complex includes the foliowing programs:

building industry + “Raduga-Beta” for the calculation of reinforced concrete structures using finite element method;
+ “Beta 4.2 for the calculation on non-linear deformation model;
« “Calculation of the stability of earth slopes”.
The complex is intended for calculations at the stage of detailed survey, design, strengthening of reinforced
concrete structures.Advantages: implementation of a wide range of building codes, including Eurocode.

104. | Intelligence software system for video | Purpose:moving objects tracking,moving detection or fire detection on video sequences received from stationary

information analysis camera. Application area: perimeter security: storage, warehouses, private territories;early fire detection
including in open spaces; monitoring in production systems.Benefits:  combining of video surveillance and fire
safety;stable operation of the system under various shooting conditions.
MEDICINE
105. | Low-frequency ultrasonic device for medical

purposes VM-1

The low-frequency ultrasonic device is universal ultrasound generator and is developed for usage in various
fields of medicine together with the corresponding ultrasonic instruments-waveguides (cardiology, oncology,
dentistry, urology). The device provides to perform various treatment procedures with ultrasonic treatment (blood
clots destruction by flexible tool-waveguides, skin cancer treatment by circular waveguide tools) and provides to
design and develop new areas of application of ultrasonic waveguide systems in medicine. The economic effect
through the Republic of Belarus only on the blood clots destruction device usage in cardiology is 50,000 US
dollars per year.




106.

Medical instruments for traumatology and
osteosynthesis

Interstitial metalware (straight, angled, T- and L-shaped plates, needles, pins, screws, etc.) — 330 sizes. Tools
(template-scrapers, impactors, forceps, etc.) — 20 sizes. Fittings (fixators, screws, semicircles) — 50 sizes.
Implants (knuckle joints endoprosthesis) — 6 sizes.

107. | Arterial braided stent (self-expandable) Stent is a special, made in the form of an elastic cylindrical shell steel structure which is put in arterial
involvement places after interventional procedures to prevent retrombosis in case of dissection of the vascular
wall and restenosis. The stent supports the artery wall.

108. | Aortic stentgraft system The system is developed for the surgical treatment of thoraCIC aorta aneurysms in operations with
cardiopulmonary bypass. The system is simple and has small assembly time. In comparison with the known
analogs it ensures smoother and easier stentgraft input in compressed form in the descending aorta. Currently
medical stentgraft tests are conducted and at commercialization its cost will be more than 3 times lower than
imported analogues.

109. | Ultrasonic device for thrombus destruction The device is applied in medical establishments: for intravascular thrombus destruction; for atraumatic surgery
on main arteries; for studying of atherosclerosis treatment feasibility with the help of flexible wave guides using
endoectomy method.

110. | Device for performance of min invasive | Intended for percutaneous trance catheter closing of defects of interatrial septum of person heart, blood

closing of heart defects vessels.

111. | Compression knitted treatment garments The garments are developed for post-operative treatment of breast cancer patients.

112. | Pile frame-warp medical The fabric is intended for salve dressing manufacturing. It effectively treats wounds and burns. The original
structure of the mesh knitted fabric ensures minimal contact of the mesh ointment dressings substrate with burn
and wound surface.

113. | Ventricular supporting device Due to elastic properties of knitted fabrics, the device does not complicate cardiac function during heart-beating.
Structural feature of the knitwear provides the product to hinder the heart cavity expansion in the transverse
direction. Device application security is clinically proven by the Republican Scientific and Practical Center
"Cardiology".

114. | Laboratory centrifuges Laboratory centrifuges are designed to carry on biochemical laboratory and clinical research, to fractionate blood
and its components and to solve also different problems regarding molecular and cellular biology. Maximum
speed is up to 15000 rpm.

115. | Magnetic microspheres «MCC-4.12-avidin» Intended for immunomagnetic separation of cells from suspensions. Distinctive feature: target population is
defined by a choice of the biotin-conjugated antibody used in combination with microspheres.

ECOLOGY AND WASTE RECYCLING
116. | Automated round-the-clock remote infra-red | Designed for round-the-clock, remote monitoring fire areas, including forests. Provides automation of control
and television system of landscape fire | process and direction finding of fires and, accordingly, to take effective actions at an early stage of the
detection and ecological monitoring emergence and development of fires and minimize the associated losses and emergencies. Allows you to enter
into the system, weather, radiation and so on sensors for environmental monitoring areas.
117. | Aircraft control system to view the situation in

the areas of emergency and consequences
of these emergencies

Aircraft control system to view the situation in the areas of emergency and consequences of these emergencies
is designed to carry out the technologies of optical radiation remote diagnostic in the process taking emergencies
aircraft shooting in visible and IR ranges of wavelengths to obtain spectra-regional and spectra-polarized and
thermal images of location with their subsequent on-line and thematic procession to detect eye-invisible
peculiarities of the examined object and to build maps of the territories under inspection, to determine the scale
and maker assessment of the consequences of various level emergencies.




118.

Mobile autonomous water purifier MAVOU

Application: to purify large volumes of water (up to 2500 dm3) of polluted water in emergencies from microbe
pollution including virus pollution; dissolved organic and chlorine-organic compounds as well as active chlorine;
colloid particles with high-density metals; weighed particles (sand, clay etc.).

119. | Personal kit for water purification Is used to purify water from the polluted sources:

Characteristics:

o Disinfects water from microbic infection (99,9 %)

o Purifies water from mechanical impurity, slurries, heavy metal salts, dissolved organic and chlororganic
substances, active chlorine

o ltis designed for clearing up to 100 liters of waters

e ltis easily regenerated by means of boiling in the solution of a disinfectant

120. | Cartridge filters on the basis of film-fabric | The filters are used for clearing of artesian and surface water, additional cleaning of cold and hot tap water,
materials various technological solutions, domestic and industrial sewage of sand, mechanical impurities, ferrous salts,

heavy metals, chlororganic compounds and other pollutions.

121. | Lignin sorbent - LIGNOSORB Sorbent for oil and oil products is used in emergencies to liquidate of oil and oil-products spills on the water and

land surface , to purify surface and waste waters from saturated oil and oil products.

122. | Coal sorbent and coal coagulant for the | The carbon sorbent and coagulant are to be dispersed in water which provides a stable water quality.
purification of polluted water in an industrial | The product enables to reduce the consumption of such disinfectants as chlorine, ozone, and thus minimize the
environment appearance of products of disinfectants and organic water pollutants interaction - trihalomethanes, dioxins,

aldehydes and other harmful substances in potable water. Characteristics:

e The carbon dispersion sorbent and coal coagulant are produced in the form of powders, tablets and granules
made of the carbon fiber ground sorbent or an activated charcoal with a polymeric binder;

The coal coagulant additionally contains an inorganic salt;

e These modified carbon materials in the minimum quantity of 0.1-0.5 kg/m3 can be used for adsorption and
coagulation of the impurities in the water.

The modified carbon materials have a unique combination of properties:

1. Ability to dissociate very quickly after contact with water into tiny particles including the colloidal-sized ones
and form a huge interface area and high sorption activity against many types of contaminants, such as
suspended particles, microbiological pollutants, including bacterial and viral, as well as inorganic and organic
chemicals substances dissolved in the water.

2. Ability to form large coagulant flakes over a short period of time with their subsequent aggregation and
sedimentation.

123. | Highly effective sorbent for collecting liquid The sorbent PENOPORUM is effective preventive mean: for immediate use in case of sudden pollution and
petroleum products and organic substances accidents in zones of the high risk;for preventive treatment; eliminating industrial pollutants dissolved in waterin
in emergency spills PENOPORUM the sumps and storage tanks, oil separators as well as to eliminate leaks, filtration of industrial wastewater in

metallurgical, chemical and petroleum industries. The sorbent adsorbs hydrocarbons in 35-70 times more its own

weight without changing its volume.

124. | Absorption-biochemical purification

installation

The absorption-biochemical installation is intended for wet purification of ventilated air from harmful organic
substances in foundry, painting, wood-processing, furniture, chemical and other manufactures.

The main advantages:

. economical efficiency (low operational expenses);

. technological efficiency (simplicity and reliability in operation);




. ecological compatibility (absence of harmful substances dump into environment).
There are no analogues in the world. Deliveries to the CIS countries amount more than 500 000 US dollars per
year.

125.

Membrane materials with biocide properties
for microfiltration water treatment

The material is intended for usage in microfiltration water purification plants. Distinctive feature: usage in
chemically aggressive environments in a wide range of temperatures.

Technical specifications: multi-layer structure; length: up to 600 mm; diameter: from 16 to 100 mm; operating
temperature: from 5 to 600°C; operating pressure: up to 2.5 MPa.

BIOTECHNOLOGIES

126.

Disinfectants for sanitation of food industry
and agriculture premises and equipment

New generation of complex disinfectants (8-10 components) based on lactic acid and hydric dioxide. Alongside
with the active component (oxidizing material) the system includes various additives: stabilizing, anticorrosive,
antifoaming and others. The disinfectants have high bactericidal activity against gram-negative and gram-
positive bacteria, including groups of E. coli, staphylococcus, streptococcus, salmonella, yeast, fungi and
mycobacterium tuberculosis.

127.

Water hyacinth

Higher water plant by absorbing a significant amount of nutrient elements reduces eutrophication, reprocesses
various substances such as phenols, petroleum products, synthetic surfactants, etc. Meanwhile the suspended
and organic substances become precipitated and the water becomes saturated with oxygen.

128.

Phytohormone additive to mineral fertilizers

Natural regulators of plant growth and development increase productivity of agricultural plants, improve quality,
increase resistance to adverse factors (extreme temperatures, salinity, drought, pesticide pollution). Distinctive
features: plants treatment is carried out in very small doses — 20-50 mg per hectare; environmentally friendly.

129.

Water-soluble polymeric biocides

Water-soluble and solvent-borne biocides are for usage in agriculture to protect the seed and vegetative plants
against viral and fungal diseases, soil disinfection, disinfection of packaging and packaging materials; in
medicine as antiseptics and disinfectants; in industry for disinfectionwaproducts from paper, rubber, textiles,
plastics, pipelines anti-biofouling.

Distinctivefeatures: low toxicity; effective against bacteria, fungi, mold, yeast and viruses; side effects free (odor,
staining, corrosion); prolonged action, propertiesstability; non-flammable, explosion-proof.




Omnpasume Ha
voiteshonok@icm.by

APPLICATION FOR PARTICIPATION
in the Belarusian-Bulgarian Business Contacts Exchange
within the framework of the 71st International Technical Fair in Plovdiv

Exchange venue: Exhibition complex «International Plovdiv Fair», 37, Tzar Boris Il - Obedinitel Blvd., pavilion 11, booth 11M1.
Exchange period: September 28, 2015 — October 2, 2015 - 09:00am-18:00pm; October 3, 2015 — 09:00am -14:00pm

@

Participator name

Organisation, position

Contact details
(postal address, e-mail account, phone, fax)

Please, enter the numbers of innovations you are interested in and the desired date and time for negotiations:

1 2 3 4 5 6 7 8 9
10 11 12 13 14 15 16 17 18
19 20 21 22 23 24 25 26 27
28 29 30 31 32 33 34 35 36
37 38 39 40 41 42 43 44 45
46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63
64 65 66 67 68 69 70 4 72
73 74 75 76 77 78 79 80 81
82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99
100 101 102 103 104 105 106 107 108
109 110 111 112 113 114 115 116 117
118 119 120 121 122 123 124 125 126
127 128 129




NMPOrPAMMA
BEENNIOPYCCKO-BEONTAPCKOW BUPXW AENOBbLIX KOHTAKTOB

B pamkax 7 1-i MexayHapoaHon TexHudeckoi apmapke «International Technical Fair»
MecTo npoBeaeHun Bupxu: Boictasounbiil komnneke «International Plovdiv Fair», naeunbod 11, cteng 11M1.
Bpema npoBeneHuaA: 28 ceHTAOPA - 2 okTtabpsa 2015 roaa - ¢ 09.00 o 18.00, 3 oktabpsa - ¢ 09.00 go 14.00.
YBaxaemble konneru!

B Tabnuue NpeacTaBneH nepedeHb WHHOBALMOHHBLIX pa3paboTok, koTopble ByAyT npeAcTaBneHbl GENOPyCCKUMU yYeHbIMU B pamKkax Bupxu.
MoxanyicTa, ykaxuTe B 3asBKe NOPAAKOBbIE HOMEpa 3anHTepecoBaBLMX Bac TexHonorwid 1 npubnuanTenbHoe xenaemoe BpeMs nocelleHns cTeHaa bupxu genosbix
KOHTaKTOB.

KoHTaKTHOe Nuuo No Bonpocam yuyacTusa B Buxe: BoittewwoHok Makcum AHaTonbeBrY, HayuHblil COTpyAHUK MexBy3oBckoro LeHTpa mapkeTiHra HUP Hayuro-
TexHonoru4yeckoro napka BHTY «MonutexHuky, Ten. +375 17 292 64 81, chakc +375 17 292 83 42, e-mail: voiteshonok@icm.by.

Ne HanmeHnoBaHue pas3paboTkm KpaTkan TexHW4eckas XxapakTepucTuka

MALUUHOCTPOEHWE U METANNYPTUA

1. OGopy,qosaHme ONs gosauuun, CMeLLeHns U | YHusepcanbHoe o6opy.qosaHV|e Ans  A03npoBaHuA, CMellnBaHWMA W HaHeCeHMA NONMUMEPHbIX CUCcTemM U
3anuveku BbiCOKOBA3KUX KOMNayHOoB  C | 3aNMBOYHbLIX KOMA2YHOO0B Ha OCHOBE: NONUypeTaHOoB, 3NOKCUAHbLIX CMON, HANONHEHHbIX NONMMEpPOB, CUNNKOHOB
CUCTEMOW BaKyyMUPOBaHUA n T7.4. MNossonset nepepaGaTbIBaTb BCE TUMNb! XECTKUX, 3MACTUYHbIX, UHTErpanbHbiX NEHO- N NONUYPETAHOBLIX

CUCTEM, MONUYPETAHOBLIX KOMMAyHAOB W KMEEB C BA3KOCTbIO UCXOAHbLIX KOMNOHEeHTOB oT 10 go 70000 mMa*c u
nonyyeHueM uagenui nwbon copmel Becom ot 0,002 kr. MNpeaHasHadeHo [ANS 3anuBKM KOMNAyHAOM
Pa3NMYHOro TUNa AMNeKTPoAeTane, obopyAoBaHua u npubopos (gBuUratenu, TpaHcopMaTopb!, KOHAEHCaTOpPk!
W T.4.); NPOM3BOACTBO NUTON M30NAUMM anekTponpubopoB (TpaHchopmMaTophkl, KOHAEHCATOPLI, Apoccenn U ap.);
NpPoM3BOACTBO Ntoboro Apyroro Tuna W3aenuii U3 neHo- 1 nonuypeTaHa, a Takke npomsaop.cmo n3penuin ¢
NpyMeHeHWEM 3anMBOYHbIX KOMNayHA0B, 3aNMBOYHbLIX Macc U krees

2. YHuBepcanbHble poGoTU3MpPOBaHHele | YHUBepcanbHoe obopyfoBaHue, NpuMeHsiemoe AN HaHeceHWs no 3aAaHHOR TPaeKTopun YnnoTHUTENSA #
KOMNAEKCH! AN HAHECEHUS! YNNOTHUTENbHBIX | YNNOTHUTEbHOMO KOHTYpa M3 CUMUKOHa W nonuypeTaHa, ofecneunsalolmx repMeTuyHocTb no knaccy 1P65
KOHTYpOB us nonuypeTaHoBbIX W | NaHeneil anekTpowkadoB, ocBeTuTenbHOro obopyaoBaHusA, TpaHCOpPMaToOpoB, TPaHCHOPMATOPHBLIX
CUTNUKOHOBBIX KOMNO3ULUIA noacTaHuwuit, KOpnycoB paguvoannapartypbl, pacnpefenuTenbHbix kopoBok W Apyroro SneKTpOTEXHWYECKOro
obopynoBaHus. Komnnekc oOcCHaleH CUCTeMOW YyMpaBneHns W CNeuvannsupoBaHHbIM - NPOrpaMMHbIM
obecneveHvem, paboTaeT kak no MNporpaMMUpyemMbiM KOMaHfam, Tak ¥ No 3apaHee noaroTOBMEHHbBIM
wabnoHam. YHueepcanbHoe o0opypnoBaHWe NPOEKTUPYETCA W U3roTaBNMBaeTCA B COOTBETCTBUME C
nHAVBMAYaNbHON cneundUKon Kaxaoro npon3soacTea.

HoBusna pa3paboTku 3aKiHoNaETCHs B BO3MOXHOCTW WCMONb30OBaHWA KOMMfexca Ans NOCRe[oBaTENbHOro
HaHeceHWs YNNOTHUTENbHbIX KOHTYPOB W3 pPasfU4HblX TWKCOTPOMHbLIX Komno3uuun 6e3 nepeHanagku
obopyaoBaHns, 4TO MO3BONSET YyBENNYUTL NPOU3BOANTENBHOCTE N B OAHOM TEXHONOIMMYECKOM LMKNe HAaHOCWUTb
NONUYPETAHOBLIE U CUNUKOHOBBIE YNNOTHEHUA Ha U3AENUa PasnnYHOro HasHavyeHus




TpexKOMMNOHEHTHOE CMeCUTENbHO-
Jo3upylollee yCTPOMCTBO ANS peanu3auuu
TEXHOMOrMYECKUX MPOLIECCOB MNPOU3BOACTBA
NOMMMEPHbLIX HAHOKOMNO3WUTOB

TpexKkoMNOHEHTHOE CMeCWTENbHO-A03UPYIOLLEE YCTPOMCTBO MO3BOMSET CO34aTb HOBbIE TEXHOMOrnYeckue
NPUEMbl BBEAEHWSI HAHOPA3MEPHbIX TBEPABIX YacTUL, HENnoCPEACTBEHHO B KaMepy CMelueHWs npu
OOHOBPEMEHHOW NoAave PeaKkUMOHHOCNOCOBHBIX XWUAKUX KOMMOHEHTOB MOMMYPETAHOBLIX KOMMO3ULIMNA,
ONEepaTUBHO MEHSITb COCTaBbl MOAUMUUMPYIOWNX COEAMHEHWA, UX KOMMYECTBO U MONnyYyaTb MONUMEpPHbIE
KOMMO3WTEl C  ONPEAENEHHON  MAaKPOMOMEKYyNApPHOW  CTPYKTYPOU M (DUSUKO-MEXAHUYECKUMU W
3KCNNyaTaLUOHHbIMY CBONCTBaMU.

YnpasneHne YCTaHOBKOW OCYLLEeCTBSISETCA C NOMOLUbKY MUKPOMPOLIECCOPHOM cucTembl. PaspaGoTaHHble
anropuTMbl, COBPEMEHHAsA 3MEKTPOHHAsA KOMMNOHEHTHas 6asa, MaTtemaTuyeckoe obecneyeHne 1 opurmHanbHoe
CUCTEMHOE MporpammHoe oGecrneveHue no3BonsaT paboTaTb YCTAHOBKE B aBTOMATU3UPOBAHHOM peXume,
BbIGUpaTb W 3aaaBaTb TEXHOMOTMYECKWe MapameTpbl, B TOM 4YUCNe COOTHOLUEHWE KOMMOHEHTOB M Bpems
3anu1BKM, NPOM3BOANTENBHOCTD, TEMNEpATYpPY

MukposonHoBoe oBopygosaHue Anst CyLUKu
apesecuHbl KPOC

OcHoBaHO Ha HOBOW TeXHOMNOrMW — CyLUKa APEBECUHbI B KaMepe NPOUCXOAUT NMoA BO3AESHCTBUEM MUKPOBOIH.
MpocTtota akcnnyatauun, HeOOMNbLUOA BEC, BbICOKAsA NPOM3BOAWUTENBHOCTb, 3KOHOMWUYHOCTb U MOBWUNBHOCTD.
O6bem paboueit kamepbl 1-20 ky6. M. KoHeuHas snaxHocTb He Gonee 8%

Ob6opyaoeanue u TexHonoruns ans
Npou3BOACTB TOMMMBHBLIX FpaHyn (nenneT) U3
Brnomaccsl

HasHaueHne: npou3BOACTBO TBEPAOro TONNMMBA U3 €XErogHO BO30GHOBMAEMbIX WCTOMHMKOB ANS BblpaboTKu
TennoBoil W anekTpuyeckoir 3sHeprun. MpeanaraeTcs TEXHONOrMYEcKas NUHWUA W TEXHOMOrMA NoNyYeHns
TBEepgoro OwoTonnvBa B BMAE TOMIMBHBIX [pPaHyn W3 MECTHOro, 3KOMOTMYECKW YUCTOro, CMECEeBOro
pPacTUTENLHOTO Chipbs (Conoma, Wwena v T.n.).

TexHonornyeckas NMHUS BKIKOYAET: Y4aCTOK NOAAYM U U3MENTbYEHUS UCXOLHOTO ChiPbS, YY4aCcTOK A03NPOBaHUS U
rpaHynNUpOBaHUs, Y4acTOK TPaHCMOPTUMPOBKK, OXNaXKAEHWUS M (HacoBKU MENNeT, - KOTOpble OCHaLaloTcs
COOTBETCTBYIOLUM 06OPYAOBAHNEM «NOA KITHOY».

MpousBoACTBEHHAA UHMDPACTPYKTYpa ANA BbiNycka CMeCeBoro Teepaoro BuoTonnuea MoxeT BbiTb CO3AaHa Ha
cBOGOAHbIX NPOM3BOACTBEHHbIX NoWaAaX PasnuyHbIX NPeanpuUsTUA

TexHomnorma  nasepHOro  MNOBEPXHOCTHOTO | HasHaueHwue: nonyyeHne W3HOCOCTONKMX, KOPPO3MOHHOCTOWMKUX, CTOWKUX K 3pO3MKM, KaBUTaUUU W TENNOBbLIM

YMPOMHEHUSA ObICTPOV3HALLNBAIOLWMXCA | BO3AEACTBAAM NOKPbITUIA. MNOBbILLEHWE N3HOCOCTONKOCTH B 3-5 pa3 no CpaBHEHMIO C CePUNHBLIMK

jetanen

MokpbITHA N3HOCOCTONKNE 13 | U3HOCOCTONKNE, BLICOKOTBEPABIE, TEMMOCTONKWE MOKPLITUA AeTanei W y3noB pasfiU4yHOro HasHayeHus (B

aMopU3MPOBaHHBIX  CamOMNIOCYIOLMXCA | YaCTHOCTU, AeTanel NPOKaTHOre U BOSIOYMNLHOrO 0BopyaoBaHNUA) MOryT GbiTb WCNONL30BaHLI MPW CO34aHMN

NOPOLLIKOB BbICOKOHArPY>XeHHbIX Y30B TPEHUA, a TakKe NpyY BOCCTAaHOBNEHUN U YNPOYHEHUN N3HOLLEHHbLIX NOBEPXHOCTEN.
WN3HOCOCTOMKOCTL: NPU TPEHUM CKOMbXeHua B 2,5-4 pasa Bbile, Yem Yy aHanoroB Ha OCHOBE HUKenNs; npu
abpa3vMBHOM M3HaWWBaHuM B 1,2 pasa Bbille, YEM Y aHANOroB HA OCHOBE HUKENS

TexHonorus 3NEKTPONUTHO-NNasMeHHON | TexHonorus obecneynBaeT. O4YUCTKY NOBEPXHOCTN U3LEeNus nepej CBapKoW, CHATUE 3ayCeHUEeB, NONIMPOBaHUE,

06paboTkn MeTannNUUecKkux n3genvn

AesyHbekuno n3genvii cneunanbHoro HasHadeHus (Harpee go 600°C); BoamoxHocTe 06paboTki getaneit
CNOXHOW (hOPMbI U3 HEPXKaBELWNX U YrNepogUCTbIX CTanen, MeEAN U ee CNNAaBoB

BcnomoraTtenbHble Martepuanbl
NUTENHOro 1 WTamnosoro NPon3eo4cTea

anAa

PasgenutenbHoe nokpbitue MPM-1 npegHasHaveHo Ans obecneyeHus KayeCTBEHHOrO CbhéMa nonydopm npu
U3rOTOBNEHMK Pa30BbiX (HOPM N0 METANNUYECKON U NNacTNonMMepHo MoaenbHON ocHacTke. PasgenutensHoe
nokpeiTue YPI — 1M BrntodaeT B ceba pag cneunanbHbiX aHTUDPUKUMOHHBIX U aHTUKOPPO3UAHbIX 406aBOK,4 TO
obecneunsaeT ocobeHHO nerkoe ussnevyeHne moaenu u3 OpMbl U OTNIUYHYIO COXPaHHOCTb MOLENbHOTO
komnnexta. 3mynbcus 3l npefHasHayeHa AN UCNOMb3OBAHWUA B KavyeCTBE NPOTUBONPUrapHOM U
nnactTuduumpyower goGaskn Npy NONYYEHUN YYTyHHBIX U BPOH30BLIX OTNMBOK, COAEPMUT KOMMNO3ULIMIO XKUAKUX
HedTenpOAYKTOB C BbICOKUM BbIXOAOM nupoyrnepoda. MNokpbitua BogHble npotusonpurapHble WBT — 1 u LWBT
— 2 copepaT MHOTOKOMMNOHEHTHYIO TEPMOCTOMKYIO NPOTUBONPUIapHYD OCHOBY, CTabWNW3aToOp U CBA3YLLEE.
Cocrae CYI npefcraenseT coboit KOMMNO3UUWIO CUHTETUYECKUX macen, ofecneuvBaeT ferkoe u3sneveHue
3aroTOBKU Ha onepaywsix LTaMNOBKMU U BbITSXKKW, NErko pacteopseTcs BOLON




10.

TexHonorMM n HaHoTexHonorun obpaboTku
NOBEPXHOCTER B MarHUTHOM none

TexHonorun oGecneuvBaioT: (GOPMUPOBaHUE HaHopenbeda MOBEPXHOCTU M MPUMNOBEPXHOCTHLIX CMOEeB C
MUHUMYMOM [AeeKTOB CTPYKTYpbl; MOAFOTOBKY (OYMCTKA, MOMUPOBaHWE) NOBEPXHOCTEN nepen HaHeceHuem
TOHKWX NNEHOK W MOKPbLITWIA; 3a4NCTKy NOBEPXHOCTEH nepen CBApKOW; OYNCTKY MpoKaTa OT OKUCMOB W
3arps3HeHWiA; NONMPOBaHKUE KOHTAKTUPYIOLWMX NOBEPXHOCTEN C UENbio MOBbLILLEHUA CONPOTUBAEHUS KOPPO3UN,
M3HOCY N MEXAHUYECKOMY Pa3pYLLEHVIO

11.

dUNBLTPLI ANS NUTENHOrO 0GOPYA0BaHMUSA

MpeaHasHaueHbl NS TOHKOW dhuneTpaunMn pacnnaBneHHbLIX MeTannos npu U3roToBNEeHNN OTNNBOK U3 YYryHOB U
LUBETHbLIX CNNaBoB

12. OnemeHTbl 3K30TEpMUYEcKue OK30TEpPMUYECKME BCTaBKA NUTAOLLMX NpuObLINEd, NPUMEHAIOTCA NPU  W3rOTOBMEHUM KPYMHOrabapuTHbIX
OTNWUBOK CNOXHOW hopMbl
13. MokpbITHE MEeOHOE ANEKTPOXMMUYECKOE TexHonoruss NO3BOMSAET NPOBOAWUTL OCaXAeHWe Meau HenocpeiCTBEHHO Ha CcTanb M dyryH 6es3
npeasapuTensHoi 06paboTkn
14. | TexHONOrMA HaHECEHNS HUKEMNb-aNMa3sHoro Ana HaHeCeHUs Ha KOPNYC PEXYLLEro MHCTPYMEHTa anMasocoaepKallero KOMNO3ULMOHHOIO CNost NpUMeHseTcs
NOKPbITUS pPEBEPCHBIA Y UMNYNbCHbIW SNeKTPOonu3
15. | TexHonorusa anekTpoxumuyeckoro| MNMpegHasHadeHa anst aexkopartusHon oBpaboTkn nOBEpPXHOCTW AeTaneil, NOAroTOBKA NOBEpPXHOCTU WU3Aenuit
NONUPOBaHUA U3genuin u3 gedopMupyembix| neped HaHeCEHNEM aHOAHO-OKCUAHBIX U NAKOKPaCOYHbIX NOKPbITUIA
CrnasoB anioMuUHUA
16. | MaTepuansl NaKeTMPOBaHHbIe NuTelHble U3 | MNpeanaraeTca UCNONB30BAThL B KAYeCTBE NEPCNeKTUBHONO MEeTannypruyeckoro Ceipbs, cogepXawlero Metanmol
NPOMBILLSIEHHBIX OTXOAOB M NONYNPOAYKTOB | NPENMYLLECTBEHHO B BWUAE OKCWAOB, OKanuHy, PXaByuHy, LUNWOBOYHBLIE OTXOAbl, OTXOAbl (DYTEPOBOYHBLIX
CMEXHbIX NPOU3BOACTB matepuanos U T.4. K Takmm oOTXogaM OTHOCATCA Takke oTpaboTaHHbie KaTanu3atopbl XWMWYECKOMN,
HedTEXUMUYECKON, NPOMBILLINEHHOCTU MO NPOWU3BOACTBY MUHEpanbHbIX YAODPeHWd, B KOTOpPbIX Hapsay C
Hocutenamu Ttuna AlL,O;, SiO,, CaO npucyTCTBYIOT OKCUAbLI HUKENSA, mMonubaeHa, kobanbTa, Megu, Xpoma u
Bonbdpama B konudectBax oT 2-10% po 50%. 3HaunTenbHbole oBbeMbl OKCUAOB B KauecTBe Cblpbs
UCNONb3YITCH B CTEKOMBbHOW NPOMBILUNEHHOCTM (OKCUABI TUTaHa, UMPKOH 1 Ap.)
17. | NynTpy3suoHHas TexHonorus apmupoBaHHbIX | PaspaboTtaH HenpepbiBHbLIA NPOLEce nony4eHns nonyhabpukaTos unu npodunbHbIX U3RENWA NyTEM NPONUTKN
TepMonnacTos HENPepbIBHOFO BONOKHUCTOrO HAMOMHUTENS PacniaBoM MarpuyHoro rnonumepa C nocneaylowmm (B NUHWK)
HenpepbiBHbIM  (popmoobpasosaHuem nonycabpukata unn usgenus. TuUnNoBble W3[ENUSA: CTEPXHEBbIE
3MIEMEHTOB ANSA CTPOVTENbHBIX KOHCTPYKUMIA, 3MNEKTPOSHEPreTUKN W TPaHCMOPTHOMO MalUMHOCTPOEHWS, Ans
CMNOPTUBHOrO WHBEHTaPs W MNPEeAMETOB X03. HA3HayeHWs, apMuUpoBaHHble TpyObl W cocyabl [LaBneHus,
npodunbHble U3LENNS NIIOCKOTO U KPYrMOro ceveHus
18. | Cuctema ynpaenerus TopmoxeHuem ATC Cucrtema ocHoBaHa Ha aHanuse CUn B KOHTaKkTe KOMec C ONOPHOK MOBEPXHOCTHIO W B y3Nax CBA3W MEeXZy
3BEHbAMM asTonoesfa (Hanpumep, B LUKBOpHE CeAenbHO-CLUENHOro YCTPOMCTBa CEeAEenbHOro aBTonoesna).
Wcnonb3osaHne MHOpMauuiA O CUoBbIX hakTopax B KOHTaKTe KOMeC MaluHbl U B y3nax CBR3W B anroputmax
ynpaeneHus TopmoxeHnnem ATC cyuwlecTso nosblwaet He3onacHocTb M 3adpekTMBHOCTL TopmoxeHus ATC,
CHMXaET CTOMMOCTb CUCTEMbI YNpaBneHWs No CPaBHEHMUIO C CYLLECTBYOLMMU MUPOBBIMW aHanoramu
19. | TexXHOMOrMS U MHCTPYMEHTbI ANS MarHWTHo- | TexHonorna obecnedynBaeT KOMMIEKCHOE MAarHUTHO-CUIIOBOE BO3AEWCTBUE Ha NOBEPXHOCTL (heppOMarHUTHON
ANHaMUYEecKoin OTLENOYHO-YNPOYHAOLLEA | AeTann wn  nos3sonseT cdopmupoBath MOAUMULMPOBAHHBIA  MOBEPXHOCTHBLIA  CNOW C  BbICOKUMMU
06paboTKn 3KCNNyaTaLMOHHbIMU XapakTepucTMkamm
20. | TexHonoruu " obopynosaHue ansa| TexHonorus u oBopyaoBaHue MOryT ObiTb MCMONb3OBaHbl B OTPaciM MAaLUMHOCTPOEHUS ANS YNpPOYHEHUS
UMNYJIbCHOW nasepHou Hamnnaeku| BHYTPEHHUX W BHEWHWX MOBEPXHOCTEA u3genuil, B 4acTHOCTU pes3bObl B WU3AEnNMSX, BOCCTAHOBEHUA
mMaTepuanos AeEeKTHbIX UK NOBPEXAEHHBIX NOBEPXHOCTEN U3AENMA HANNABKOW NPUCAROYHBIMA MaTepvanamm




21. | TexHonornss HaHeCeHUs  KOMMO3NUMOHHLIX| HasHayeHue: noBbieHWe U3HOCOCTOMKOCTM U YMPOYHEHUE pexyLlero, metanno- u gepesoobpabartbiBaroLyero
MOKPLITUIA HA OCHOBE yrnepoaa VHCTpyMeHTa (cbpesbl, cBepria, METYMKW, LWTamnbl), TEXHOMOrMYECKONW OCHacTKu (npeccdopmbl), Aetanei
KOHBENEPOB, Y3MOB TPEHUA W AeTanerd MaliuH, NOABEpPraloWMXcs MNOBLIWEHHbIM Harpyskam (MOALUMMHUKY,
NNyHXEpPHLIE Napbl), MEANLMHCKOrO UHCTPYMEHTa
22. | Tex+onorus “ obopyaosaHne | HasHavyeHne: pa3paboTka U M3roTOBNEHME BbICOKOYACTOTHbLIX FeHepaTopoB, aBTOMAaTWU3NPOBAHHbLIX YCTAHOBOK
WHAYKLUWOHHOTIO Harpesa WHAYKUMOHHOrO Harpesa Ana TepmooBpaboTku n Harpesa noga Aecopmaumio METanoB 1 CnnaBsos
23. | TexHonorns NOMY4YEHUS KOMMO3MLWOHHBIX | TEXHOMNOrMA NO3BOMSET NONy4YaTb rOTOBLIE N3RSV MeToAaMuU NUTbA (NUTbE B KOKWUMb, MUTLE N0 AABNEHUEM,
maTepuanoB ANA W3rOTOBMNEHUsI AeTanei | LeHTpobexHoe NMuTLE), a Takke ANA AOCTMXEHUS Bonee BbICOKUX MeXaHUYeCKnX N TPUGOTEXHUYECKUX CBOWCTB
MaLUWHOCTPOEHMS noABepraTb 3aroToBKMW, NONyYeHHbIE NMUTHEM, NNacTUdeckon gecdopmanum.
24. | Texvonorua u  obopyfnoBaHWe  WOHHO- | HasHaueHue: ynpoyHsaowan obpaboTka, NoBbiLLaLLas [ONrOBEYHOCTb HAPYKHbLIX U BHYTPEHHUX NOBEPXHOCTEN
NAa3MEeHHOro a3oTUPOBaHUA JeTanen U3 UEMEHTUPYEMBIX, YNydLLIAeMbIX, HU3KO- U CPeAHENervpoBaHHbIX CTanen, pexyLlero 1 Wramrnosoro
WHCTPYMEHTA, NUTHLEBOW OCHACTKM
25. | Texnonorua u obopyaoBaHue MarHUTo- | TEXHOMOrMs MarHUTO-UMMNYJSIbCHOW LITaMMOBKA MPUMEHSieTCA ANS obXaTua u pasgavn TpybyaTbiX 3aroTOBOK,
UMMNYNbCHON LUTaMIOBKM pe3Ky M NUCTOBYID LWTamMnoBsky, hopmoobpasoBaHue MeTaniM4ecknx NOPOLLKOB W MOPUCTbIX MaTepuanos.
MpepnocTaBnAeT BO3MOXHOCTb NPOW3BOAUTL LUTAMNOBKY 0€3 KOHTaKTa WHCTPYMEHTa C 3aroTOBKOW, COXpaHsis
Ka4yeCTBO NOBEPXHOCTU (MNIACTUKOBbLIX W JIAKOKPECOYHbBIX NOKPLITURA)
26. | lUtamnoBka  getanei opToneauyeckux | Mpeumyliectea: YHUBEPCAnNbHOCTb TexXHOMorudeckoro oBopyAoBaHWS W OCHAaCTKW, BbICOKOE KauecTBo,
3HAONPOTE3O0B yBenuyeHne koapdpuumneHTa MCNonNb3yeMoro Metanna, ynyJyleHne MexaHnyeckmx CBONCTB
27. | TexHonorua wn obopyaoBaHWe nonepedvHo- | NpedHasHayeHbl AN M3rOTOBMNEHMS BbICOKOTOYHbIX OCECUMMETPUYHLIX feTanei. NMpumenenune MK no3sonser
knuHoeon npokatku (IKIM) yBEeNUunTb KO3MULMEHT MCNONb30BaHWA meTanna 4o 0,95
28. | Texvonorna u obopyaoBaHue SNEKTPOHHO- | TexHonorms W METoAbl MOBEPXHOCTHOrO  YNPOYHEHWs 3akanku, CBapkW, Nankm C  MWUHUMANbHbIMU
nyyeBoi o6paboTku matepunanos AeopmaLmsaMmn, MaKCUManbHBIMN MEXAHNUYECKUMN XapaKkTePUCTUKaMKN U NPOYHOCTbIO
29. | O6opygnoBaHue pns Apobnenus. Opobunku | Apobunku npenHasHaveHbl Ans ApobneHns pyaHbIX n HepyAHbIX Marepuanos. KpynHoCTb nuTaHus - 4o 70mm.
cepuu U MpoussoguTenbHocTb - oT 20 Ao 300T/4, B 3aBUCUMOCTU OT Moaucukaumn. Jpobunkn xapakTepusytoTca HU3KOI
MaTepranoEmMKoCTbo, HUSKUM YPOBHEM BMOPpaLMN, HUSKUMMW KanuTarnbHbIMWU W 3KCNNyaTaUWOHHBIMU 3aTpaTamu,
NPOCTOTON 0BCNyXUBaHUA
30. | Obopynoeanue ans usmenoyenus. | MpegHasHavyeHbl ANS M3MENbYEHUA PyAHbIX W HepyAHbIX maTepuanos. KpynHoCTe nuTaHua - go 40 mm.
Komnnekcb! usamenbuntenbHole cepun KA KpynHocTb rotoeoro npogykra (perynupyetcs) - oT 0,02 go 0,5mm. lMpoussogutensHocts - ot 0,5 go 87/.
Komnnekcbl XapakTepusyloTCs HWU3KOW MaTepuanoémKOCTblo, HU3KUM  YpoBHEM Bubpauun, HUSKUMU
KanuTanbHbIMU K 3KCNyaTaUWOHHbIMK 3aTpaTaMu, NPOCTOTOR 0BCNYKUBAHUS, NO3BONAIOT NONyYatTb NPOAYKTbI
3a[aHHOro rpaHynoMeTpUYECKOro cocTasa
31. | ObopyanosaHue ans knaccudpmkaumy. | NMpepHasHadeHbl 4Ns pasgeneHns nopolkooBpasHbIX NpodykToB. [103BONAIOT pasfensaTb TOHKOQUCNEPCHbIE
Knaccudumkatopbl cepun KL marepuansl No rpaHnyHoi kpynHocty ot 0,1mm o 0,01mm. MNpounssogntensHoCTb - oT 1 4o 20T/u
32. | UeHTtpudbyrn TexHonormveckue cepumn I,

®BU, LIOTL

UeHTtpudyrn cepun O, ®BU npegHasHauerb: Ana obesBoxuBaHWa KPYMHOAWCNEPCHBbIX MAaTepuarnos,
nossonsioT obpabaTeiBaTh CyCneH3un ¢ CooTHoweHem das T XK=1:1-1:5, ¢ pasmepamu yacTtuy TBEpaOH asbl
oT 10MKkm 1 obecneunBaloT NPOU3BORUTENLHOCTL NO ocagky Ao 50TM. LleHTpudyrn tTexHonornveckue cepuu
LIOlNy npegHasHadeHs! AN pasgeneHust CycneHsnni ¢ TBEpAoK ason manoi u cpegHen KOHUEHTpauun npu
KPYMNHOCTY YacTuy, cBbilie SMKkM 1 obecneyunsaloT Npon3BoUTeNbHOCTb MO CYyCNeH3uu ot 3 Ao 15M°/y




33.

LieHTpoGexHble UcnbiTaTenbHble CTeHAbI

CteHabl NpepHasHavyeHbl ANs MCNbiTaHWiA Ha MNPOYHOCTb U HaAEXHOCTb WU3[EeNUiA PakeTHO-KOCMWUYECKON u
aBUALUMOHHON TEXHUKU

34. TexHonormn gns nonydveHuss kyboeuaHoro | MoseonsloT nonyyatb WwebeHb nNpeMmyLecTBEHHO KyOoBWAHON (hopMbl, NOBLICUTL MPOYHOCTL LWEBHs Ha 10-
LebHn 15%, CHU3NTE pacxon webHsa Ha 15-20% u ceasyowmx (Butym, uemeHT) 4o 30%, B HECKONbKO pa3s yBenuunTb
CpOK cnyxBbl JOPOXHOIO NOKPLITUSA, CHU3UTb BPEMS 1 TPY[O03aTpaThl NO yKNagke acdanbToBoro NoKpbITUs
HOBbIE MATEPUANDbI U XUMWYECKUE NPOAYKTbI
35. TepmMOoCTONK1E KOMNO3WLMOHHEIE MaTepuansl | PaspaboTka 1 co3AaHue LUMPOKOro accopTUMEHTa TepMOCTOMKWX MaTepuanos. Martepuanbl oTnu4alTcs OT
Ha OCHoBe docaTHbIxX KneeBbiX | 3apybexHbiX aHanoroB MOHWKEHHbIMW TeMMepaTypamu OTBEpPXAEHWS (BMMOTb A0 KOMHATHOM), Heropoouu,
KOMNO3uULMniA HETOKCUYHbI, akonorudeckn 4nuctel. [poussoacteo 6e30TX0AHO U He TpebyeT crioxHoro obopyaoBaHus.
O6nactn nNpuMeHeHWs: aBMaLMOHHAs W PaKeTHO-KOCMUYECKas TeXHWKa, aToOMHas aHepreTuka, MeTannyprus,
NPOU3BOACTBO OrHEYNOPOB, CTEKNOKepaMMUKK, CTPOUTENbHbIX MaTtepuanoe. KOMMO3MUWMOHHbIE MaTepuansl
MO3BONSAKT CKNEWBATb Kepamuky, MeTanmbl, CTEKMNO; MOryT MWCMONb30oBaTbCA KaK OCHOBA TEPMOCTOMNKUX
CBSI3YIOLMX, MNOKPLITUWA, KOMNayHAOB, TENfOU3ONAUMOHHBIX MaTepuanos; MOryT HalTW nNpuUMEeHeHue npu
M3rOTOBMEHWUMN BaKyyMHbIX YCTPOWCTB, ANA KOHTPOBKM pe3bB0oBbIX U3AEMNUNA, B KAYECTBE OMHEYNOPHbLIX PACTBOPOB
npun oyTepoBKe Ne4en B MeTannypruu, B NPOU3BOACTBE KEPAMUKK, OFHEYNOPOB.
Pabovas Temnepatypa - go 1700°C
36. TexHonorvs nonyyeHus ruapatuennonosHoll | HasHaueHwe: nonyyYeHwe rmpapaTtuensiionosHbiX BOMOKOH K MNeHok. COBpPEeMEHHbLIN BUCKO3HBLIA npoLuecc
HUTK BeccepoyrnepoaHbIM CNocoBom ABNAETCA CaMblM BpeAHbIM B NPOMbILUNEHHOCTU XMMUYECKMX BONOKOH. B kayecTBe 04HOrO U3 anbTepHaTUBHbIX
BapuaHTOB BMCKO3HOMY NPOLIECCY NPEANOXEHO UCNONbL30BaTh A4S PAaCTBOPEHMS Lennionosbl 0pTodochopHyo
KMCNoTy, Ha B6ase KOTOPOW y)ke NoNy4YyeHb! KOHUEHTPupoBaHHble 5-8 Macc.% pacTeopbl LEnnonosb! u npoeeaeH
npouecc POPMOBaHUSA HUTEN Ha CO34aHHON YHUBEPCaNbHON (MUMOTHOW) yCTAHOBKE
37. TennonsonaunoHHble nU3genua u3 xecTkux | MpegHasHayeHb! ANA  TennousonsumMu rasoHedrenposogos, TpybonpoBogoB ropsyero W XONOAHOro
neHononMypeTaHos BOZLOCHABKEHUS, WHXEHEPHbIX CeTeil XUMUYECKUX U HePTEXUMUYECKMX NPOUSBOACTB, LMCTEPH, XPaHUNuLy,
eMKOCTEN 1 ApYrux NpPOMbILLNEHHbIX O0ObeKkToB, 060pyaoBaHUS pedpuKepaToOpHOA U KPUOrEHHOW TEXHWUKU B
AvanasoHe ot -250°C go +160°C. Ucnonb3yeTca Ha obbekTax ¢ Temnepatypon go 250°C
38. OrxesalluTHOE NOKpbITUE ANns kabenbHoW | BeiCOkOa(hdeKTUBHOE OrHe3alUTHOE NOKPbLITME ANs kKabenbHON U30MALNMKN, KOTOPOE CTaHOBUTCA aKTUBHbLIM o4
nsonauun «Merotepm-K» Bo3geicTemem Tenna. Pas3paboTaHHblil OpWUrMHaribHbIA COCTaB HaHOCUTCS B 2-3 npuvema SO NOnyYeHus
MCXOAHOMo CRnos NOKPbITUSt ToNWuHOW He meHee 0,6 MM. [Mpu BO3AENCTBUMU BBICOKOW TemnepaTtypbi NOKPbITUE
TpaHCHOPMUPYETCH B TOMCTbBIA MHOrOCAHTUMETPOBbIA TENNOU30NUPYIOLLWA CION
39. OrHecTolknii -~ MONUAIUPHBIA  HETKaHbI | Tenno- ¥ - LWYMOUSONALUMOHHBIA  OrHE3aWWULIEHHbIA  HETKaHblA  MaTepuan  LUAPOKOF0  Ha3Ha4YeHus:
marepuan u TEXHOMOINS ero Nony4yeHus aBTOMOOUNECTPOEHNE, BarOHOCTPOEHUE, CaMOMETOCTPOEHUE, CTPOUTEMbLCTBO, YTENNEeHUWe Xunbs C
OAHOBPEMEHHON OrHe3alWTOW, OrHesawuta CKIaACKUX MNOMELLUEHWA, COCTaBnAawwWas KOMNO3ULMOHHBIX
marepuvanos
40. MonyyeHne ynbTpauyepHblX NNEHOK Ha | Micnonb3yloTcs B KavecTBe AATYNKOB CBETOBbIX MOTOKOB, paboTalowmx B ynbTpaduoneToBoM, BUAUMOM U
NpoBOAALLEA MeTanNUYecKon NOBEPXHOCTU WHpaKpacHOM AuanasoHax B KOCMUYeckux npubopax, npeobpa3oBartenei COMHEYHOW 3HEprun Ans Harpesa
XKUOKMX  TennoHocuTenei. WMeT BbICOKYID KOPPO3WOHHYIO W W3HOCOCTOMKOCTb W MUKPOTBEPAOCTb,
3HauUUTENbHYO aaresnto C METaNIMYECKON NOANOXKKON
41, TexHonorus SNEKTPOXUMUYECKOTO

OCaKAEHMNS NOKpbITUIA HuKenb-Bop, KoBanbT-
Gop, Hukenb-kobanbT-60p,  HUkenb-6op-
anwas

Wcnonb3yeTca B NMpOU3BOACTBE M3AENUIA PASMUYHOIO TEXHUYECKOro HasHayeHust BMEeCTO 3o0noT1a, cepebpa,
nannagus 1 Xpoma: nevaTHbiX nnar, namenei neyaTHbiX NNaT, KOHTakTOB M KOHTaKTUPYOLMX YCTPOWCTB,
noAUNbEPHBIX XONOAUNBHUKOB, CTEKNOHUTEW, U3aenuiA nazepHoi n npeobpasoBaTenbHON TEXHUKK 1 Ap.




42.

Mornoturens
TOPA

SNEKTPOMArHUTHbIX BOMH

AvanekTpuyeckuin paguonornolariwmii MaTepuan nupamMugansHoro Tuna B BuAe nNaHenew U3 3nacTUYHOro
neHoronuypeTaHa ¢ yrnepoAHsIM HanonHUTENeM W NpeaHasHaueH ANs MOKPLITUS CTEeH Ge33xXOBbiX Kamep W
obopyaoBaHus pabounx MeCT U3MEPEHUSI NAPaMETPOB aHTEHH

43.

OnemeHTbl METANNOONTUKN ANS NPUMEHEHNS
B NasepHoi hU3NKe N ONTO3NEKTPOHNKE

Mcnonb3yloTca B KaYeCTBe 3epKan pe3oHaTopoB MOLUHbIX Na3epos, B CUCTEMaX BuAeoHabnoAeHNs, pacTpax, B
KayecTBe TENNOOTBOAOB B M3AENWAX ONTOSMNEKTPOHHOW TEXHUKW W NOoANOXKEK AN HaHOTEeXHONOrMYeCcKMx
npumexeHuid. Mo TpeboBaHMIO 3akasunka BbIMYCKAKTCA B Pa3nUYHbIX KOHUIypaumsax U3 LUBETHbIX METANOB U
cnnaeoB, ¢ raBapuTHbiMU pasmepamn 4o 500 mm, TonwmHon Ao 50 MM, C LLEPOXOBATOCTHIO NOBEPXHOCTU Ha
YPOBHE B 4 HM.

OCHOBHblE [OCTOUHCTBA: BbLICOKOE KayYeCTBO ONTWYECKOW MOBEPXHOCTU, BbICOKAsA MEeXaHwyeckas W nydvesas
MPOYHOCTb, WKNpoKkNe DYHKUMOHANbHbIE BO3MOXHOCTU, BO3MOXHOCTb COBMELLEHNSI 3NEMEHTOB TEN00TBOAA U
3€pKabHON ONTUKM B O4HOM U34EeNuK

44.

TpyaHoroptodui
KOMMNO3ULIMOHHBIN
neHononuypeTtaHa
HasHayeHus

TENNON30NAUNOHHBLIN
Matepnan Ha OCHOBe
mMHorouenesoro

MaTepuan Ha OCHOBE MNEeHOMONUypeTaHa, MOXeT ObiTb WCNOMb30BaH KaKk COCTABMALUWA 3NeMeHT Ans
U3rOTOBMEHUA KOHCTPYKUMOHHLIX U3AENUA pasnuyHOro HasHaveHus, Ana TennousondAuwn, ANA NacCMBHOMO W
aKTMBHOIO NpPeAOTBPaLUeHUa PacnpoCTPaHEHUS MoXapa N0 TEXHOSOTMYECKAM KOMMYHUKAUMAM 30aHUN U
coopyxeHuit. [ByxCnoiHble NaHenu ¢ yTEnnUTENeM W3 TPYLHOTOPKYEro NeHononuypeTaHa npegHasHayeHb
ANs CTPOUTENLCTBA TOProBbIX, MPOU3BOACTBEHHBIX, CKNAACKUX OOBEKTOB, CMOPTUBHLIX KOMMMEKCOB, rapaxen u
T.A.

45.

Mpon3BOACTBO W TEXHOMOrUM HaHeceHus
NONUMEpPHbIX 3aLMTHO-AEKOPATUBHbIX
NOKPbITHIA

MoKpbITMS MOTYT HAHOCUTLCH Ha Camble pasfinYHble MaTtepuarnbl OCHOBbI: PasNUYHbIE BUALI CTanei, YyryHbl 1
Apyrme meTtannuyeckue Cnnaebl, Kepamuka, CTeKno, nnacTtMacch!, ApesecuHa, OGymara u 1.4, TonwwuHa
NMOKPbITUA B 3aBUCUMOCTU OT HasHa4YeHUsi 1 BIOPAHHOrC BapuaHTa TEXHOMOM MOXET MeHAaTbes oT 50 go 1500
MKM. TabapuTHbie pasmepbl geTanen, Ha KOTOpble MOXHO HAHOCWUTb MNOKPbITUS, BapbupyloTea oT 10 mm go
4 500 mm.

B 3aBMCUMOCTU OT KOHKPETHOro BUAa U MapKky marepuana nokpbiTus MoOXeT ObiTb ofGecnedeH LWNpPoKUin cnekTp
bYHKUMOHANBHBLIX BO3MOXHOCTEW: pasnuyHble LIBETOBbLIE pelleHus; akororndeckas 6GesonacHocTb (3a cueT
OTCYTCTBUA NETYYUX COEAMHEHWNN), BbICOKUIA YPOBEHb aAresvu nNpu MUHUManbHOWA ycagke, OTCYTCTBUW MNOp U
pPaKkoBWH; repMeTUYHOCTb, BbICOKAs aTMOCepOoyCTONUYMBOCTL B LUMPOKOM AuanasoHe TeMnepaTyp U BNaXKHOCTU
n T.n. lpepgnaraetca fsBa TuNa NOMUMEPHbLIX MOPOLLKOBLIX MaTepuanoB AnNs MOMAyYeHUs NOKPLITUA -
TEPMONMNacTUYHbIE U TepMopeakTuBHble. TepmonnacTbl (nonuamui, NoaAWaTUAEeH W Ap.) UCNOoMb3yrTcs, B
OCHOBHOM, C LiENbI0 3aLUThLI NOBEPXHOCTEN OT KOPPO3UOHHOTO U MEXaHUYECKOrO BO3AENCTBNSA Pa3NUYHbIX cpel
(aTmocdepHble ocagku, CONK, KUCMNOThI, Wwenoun). TepMopeakTuBHble (Ha OCHOBE 3MOKCUAHbLIX, NONN3MUPHBIX,
anokcunonmadupHbix nneHkoobpasoBaTenen) XapakTepusyloTCA BbICOKOW PEaKLMOHHOW CnocoBHOCTLIO,
06pa3ytoT MNOKPbITUS C LUMPOKOW LBETOBOW raMMOW, CTOWKOCTbIO K BOAE, aTMOCHEpHbIM BO3AEWCTBUAM,
yAaponpoyHble, 3nacTuyHbIe

46.

[obaekn nonMmepHble MHOTOKOMNOHEHTHbIE
ana  moaudumkaumn  acanbTOBETOHHbIX
cmecen

HoBaskn  obecneumBaldT  AOCTWXeHUe TpebyeMblX nokasatenerd  (PM3UKO-MEXaHUYECKMX  CBOWCTB
acthanbTo6eTOHOB MOBBLILWEHHON Ae)OPMaUUOHHOW YCTOWYMBOCTU. B TOXe Bpems, coctaBbl A00aBok
paspaboTaHbl NocpeAcTBOM (DYHKUMOHANBLHOMO NpoeKTupoBaHusA. B cpaBHeHun ¢ aHanoramu aTto obecneunBaeT
chanaHCMpOoBaHHOE ynyylleHWe BCEero KOMMfekca CBOWCTB acdanbTobeToHa (BbICOKOTEMNEPATYPHBIX,
HW3KOTEMNEPATYPHbIX, YCTANOCTHbIX W KOPPO3WOHHbIX) W MakCUMarnbHOE NpoaneHue ero cpoka cnyxObl B
NoKpbITUAX gopor u ynuy. PaspaboTaHHble nofasku He MMEKT aHanoroB B cTpaHax onwkaiwero 3apybexbs,
OTHOCHITCA K MMNOPTO3aMeLLaloLLei 1 3KCNOPTOOPMEHTUPOBAHHOM KaTeropuu ToBapHoi npoaykuvn. Mpu sTom
HEOCMNOPUMbl NONOXWUTENBHLIE 3KOMOrMYeckue acnekTbl, OByCNOBNEHHble NOBTOPHbLIM WCMOMbL30BAHUEM U
YyTUNU3aUMNENn BTOPUYHBIX NONUMEPHbLIX MaTepuanos.

OobaBkn nonydvalwT B BUAe rpaHyn avametpom 4-8 mm UM anuHoir go 20 mm. PaspaboraHa TexHonorus
NoNyYeHUs rpaHyn M3 CMECKH CbiMyynx NOMMMEPHbIX KOMNOHEHTOB 6e3 WX pacnnasBneHus, 4To cnocobcTeyeT
COXPaHEHMIO NONOXUTENBHbIX CBOWCTB NONIMMEPOB U UX 3dbdeKTUBHON paboTe B cocTase acdanbTobeToHoB




47.

CTpOVITEﬂbele matepuanbl Ha  OCHOBE
I'IOpOLIJKOO6pa3HbIX oTXo408 npousBoAcTBa
HyryHa

MNaroToBrneHbl Ha OCHOBE Lnama O4YUCTKW BarpaHoudHbiX rasoB. [lpegHasHaueHbl Ans OONWLIOBKA CTeH
fnoMelleHWn, rae nNpou3BoAWTCA Hanagka W TecTupoBaHWe  pPajMoaneKTpoHHOro  obopyaoBaHus,
YYBCTBMTEMbHOTO K BHELUHUM  3MEKTPOMarHUTHbIM  nomexam. 3HadveHve KoahduumeHTa nepenaqun
SMEKTPOMAarHUTHbIX U3NyYeHuin B guanasoHe vactot 0,7-18 My cocraensawT ot —15 ab no —45 ob

48. NOHHO-NNa3MeHHble 1 WOHHO-NyyYeBble | Peanu3oBanbl WHTErpUPOBaHHbIE TEXHONOrMYecKWe NPoUecChl WOHHO-MNA3MEHHOTO W MOHHO-Ny4YeBOoro
npoLecch! hopMUPOBaAHNA TOHKONMEHOUHBLIX CTPYKTYP PasnuUyHOro yHKLUMOHANbHOIO HazHa4YeH s
49. YnobpeHue BopaopactBopumoe GecxnopHoe| MpeumyllecTBa: NCNONb3OBaHWE B KAYECTBE Chipbs — ranypruyeckoro xnopuaa kanus u ammodoca, oTCyTcTene
Ha ocHoBe cynbdart MarHus OTXOA0B, NPOCTOTa TEXHOMOrMYECKOro npoLecca. Bo3aMOXHOCTb BapbUPOBaHWSA COCTaBa Nony4aemoro npoaykra
B LUIMPOKMX Npefenax, NOHWXEHHbIA pacxod docaTHoro coipba Ha 20-50%
50. OmManb NOHWXEHHOW TemnepaTypbl Cywku | Mo3sonseT CHW3NTL  UMMNOPTO3aBUCMMOCTbL  MOTPEOUTENel  IaKoKPacOuHbIX — Marepwanos, MOBbICUTb
ANA OKpacku n3genui KOHKYpEHTOCNOCOBHOCTb NPOAYKUMKU NPeanpuaTUiA 33 CYET MHTeHcudWkauuu U yAELLEBNEHUs npouecca
oKkpacku
51. BpoH3bI XKaponpo4yHble aucnepcHo- | Uspgenua nmeloT TeepdocTb, NPOYHOCTb U XaponpovHOCTL (Tpek matepuana > 0,75Tnn ocHoeel) B 1,2-1,5 pasa
YMpPOYHEHHbIE 3NEKTPOTEXHUYECKOTO | Bbille, a cebecTtonmocTb B 1,2-1,3 pasa Huke, NO CPaBHEHUIO C aHanoramu
Ha3HaYeHWs U U3LEeNus N3 HUX
52. KoMnoauTHbll Hecywmii anemeHT (KHJ) LWnpokoe pasHoobpasne BO3MOXHbIX KOHCTPYKTUBHLIX hopMm M ncnonHenuin KH3 nossonseT ncnonb3oBaTtb ero
B kayectse 6a30BOro anemeHTa AN pasnuyHbIX Ueneld U KOHCTpykuuiA ¢ TpebyembiMu cBoicTBamu. KH3
obnagaeT BbICOKMMUW MOKa3aTensMW COMPOTUBIEHUS TENNOBbIM BO3AENCTBUAM, BOLOHEMPOHULAEMOCTU U
repMEeTUYHOCTH, NOBbLILLEHHBIMU aAre3NCHHBIMU CBONCTBAMKN WK paanauMOHHBLIM 3KpaHupoBaHueM. NossonseT
cosfaBaTh ObICTPOBO3BOAMMBIE KOHCTPYKUMM C TeMu xe cneundudeckumn csoirctsamu. WHHOBaUMOHHas
TEXHONOrMSA M3roTOBNEHUS KOHCTPyKUMi Ha Base KHO npegnonaraeT BbINONMHEHWE KOMMMEKCa MEepOonpuUaTUil:
NPOEKTUPOBaHWE HEMOCPEACTBEHHO KOHCTPYKUMM, agjantaumsi KoHCTpykuum KHO, paspaboTka npoekta u
TexHonorum marorosnenns KHO, paspaborka KOHCTPYKLUMIA M TEXHONOrMM U3IrOTOBNEHUS MOHTaXHbLIX CThIKOB U
TPaHCNOPTHBLIX MOAYNeR, pa3paboTka TEXHONOrMK MOHTaXa. TexHonorna 3awuviweHa nateHtamu PB v nateHToM
Pd Ne2181406
53. MaTepuan TeKkCTUNbHBIA C MeTannuyeckum| MeTannmanpoBaHHbIl TEKCTUMbHBLIA MaTepuan U3 CUHTETUYECKUX BOSIOKOH (Marepuan nokpbiTus — Mefgb).
HaHOpa3MEPHbLIM NOKPbITUEM OkpaHuposaHue SMU — 20 aB. YaenbHoe NOBEPXHOCTHOE aneKTpuyeckoe conpotuaneHue — 8000 Om
54. Hwtu anekTponpoBogaLiue Wcnonb3yemble TEXHONOrMW: NPOU3BOACTBO C MOMOLLBHO KPYTUNBHOrO 060pyAOBaHUS, C NOMOLLBK NPAAWUSBHO-
KpyTunsHoro obopyaosanusl. CTPyKTypa HUTU. HATb COCTOUT U3 KOMMMEKCHBIX XUMUYECKMX HUTEN pasinyHoro
NPOVCXOKAEHUSA U MEAHOR MUKPONPOBONOKK, CKPYMEHHBIX B ABYX PasfnYHbIX HanpaBreHusx
55. 3orb-renb  MOKpbITUA  C  ruapocobHbiMu| MNpeactasnaetr  coboit  kepamudeckne  SiO2  3omb-renb  NOKPbITMS,  obnajawowue  3aWWUTHLIMU,
cBoiicTBamMu Ha ocHose SiO2 gnsa 3aWuThl W| aHTUKOPPOSNOHHBIMW, BNAroCTOMKUMW W TEPMOCTOWKUMU CBOMCTBaMW. [pUMEHSIOTCA B MeguuuHe - Ans
NnaHapusaumm  MOBEPXHOCTM  PasnUYHbIX| 3alUThl METANNWYECKUX UMMNAHTOB 1 NpubopoB; B METannypruv n NPOM3BOACTBE MeTanNIU4eckux usgenwni -
TUNOB MaTepnanos AnA 3aWnThl UX OT KOPPO3UK U aTMOCEPHbIX BO3AENCTBMIA NPW TPAHCMOPTUPOBKE U 3KCnnyaTauuu; B npubopo-
M MaLUMHOCTPOEHWUMN - AfS 3alMTbl MOBEPXHOCTU U3Aenuié M3 METaNMOB 1 CMNaBoB OT BO3LENCTBUS BHELUHEN
cpeapl (BNaru, Wenovum u conen)
56. KonpeHcaTopHble SBT- u SBTN- 3onb-renb| lNpeaHasHaveHbl AN yCTPONCTB dHeproHesasucumon namatn FRAM, B kayecTBe HOBOM MUKPOINEKTPOHHON U
cnou CBY-anemeHTHOM 6asbl, MHTENNeKTyalnbHbIX CEHCOPHbIX, YNpasBnSaoWMX U UCNOMHUTENBHBIX MUKpOMoAynei
AN NPOMbIWNEHHOW ¥ ObLITOBOW TEXHUKW, B 3HEProHe3aBUCUMbIX PaaWMauUOHHO-CTOWKUX 3anOMUHAIOLLMX
YyCTPONCTBax
57. Cnocob dopmupoeanus| MNMpegHasHayes AnNA POPMUPOBaHUA HAHOKOMNO3NUMOHHBLIX METaNNCOAEPXKALMX NOSMMEPHBIX MOKPLITUR,
HaHOKOMMOSULIMOKHEIX  MeTanncoaepxXalux| NCnonb3yrLWwmuxCcs B Ka4eCTBE akTUBHbIX 3N1EMEHTOB ra3oBbIX CEHCOPOB M aHTUbaKTepuanbHbIX CRoeB

NONUMEPHbIX NOKPbITWiA




58. FepmeTusupyowme TpuboTexHndeckme| PaspaboTaHbl OTOPKOMMNO3UTLI C coaepXaHuem yrnepoaHblx HanonHutenen 30-40 mac.%. Mo napameTpam
HPTOPKOMMO3UTHI ans obopyaoBaHNsA| Harpy3ovHOW CnoCOBHOCTM, N3HOCOCTOMKOCTU 1 NPOYHOCTU NPEBOCXOASAT aHanoru, npouseogumble B CHI
NOBbILUEHHOW HAAEXHOCTH
59. TexHonorus n3rotoenexHus apdonura PaspaboTaHHble TeXHOMOMMA U matepuan npejHasHavyeHbl AN TEenoU3oNsAuUMM U 3BYKOU3ONSLMKU B CTEHax,
neperopoakax U NOKpbITUAX 342HMIA Pa3NUYHOrO HA3HaYEHUS.
MpeumyLlecTBa: NOHWKEHHOE BRaronormnoweHne, noBbILWEHHAs MPOYHOCTb W OOMrOBEYHOCTb CTEHOBLIX
n3genuii, CTeHoBble W3Zenus u3 MoaucuUMpOoBaHHOrO apbonuta He MOoABEPXKEHbl THUEHWIO, NOPaXKEHUH
rpubkamun U MUKpoopraHuamamu, He ropsT, nerko NogaaloTcsl MexaHu4eckon obpaboTke: NUNEHNU0, CBEPNEHMNIO,
pybke
60. 3konornyeckm 6e3onacHbii,| MaTepuan 13rotaBnMBaeTCs Ha OCHOBE OTXOA0B CENbCKOXO3AWCTBEHHOrO npoussoacTea. MNpenmyuiectsa: KCM
pecypcocbeperalowmii - TENNOU3ONALMOHHBIA| HE FOPUT; NaponpoHMLaema; XopoLlo pacnunuBaeTcs NoGbiM BUAOM MUIT, CTONKA K BpedHbIM BO3LENCTBUSAM
mMaTtepuan MENKNX rPbi3YHOB; ABMNSETCA 3KONOrnyeckm 6€3onacHbIM MaTrepvanom
61. OrHesawMTHbIe BONOKHA TUNa « APCernoH» MpegHasHayeHbl AMS NPOU3BOACTBA TEPMOYCTONYMBLIX (PUMNBTPOB, 3aLUWTHON OAEXAbI, YNPOYHEHUs n3nenvi
13 PE3UNHbI, KOMMO3WULMOHHBIX NIAcTUKOB U Ap.
OTnnynTenbHble 0COBEHHOCTU: BbICOKAA NPOYHOCTb, XUMUYECKasi YCTOWYUBOCTb, HA3KAA NUHERHAnA ycagka.

62. JIIOMMHECUEHTHbIE KpacuTenu lMpeaHasHauyeHbl 4ns OKpaLIMBaHUS pasfinyHblxX TUNOB Nofiumepos. OTnuUnUTENbHBIE OCOBEHHOCTU: OXBaTbIBAIOT
BECb LIBETOBOW CnekTp; obnafaloT UHTEHCUBHOW (briyopecueHumen B pacTBopax U B TBEPLOM COCTOSIHUM;
BbICOKOW TEPMUYECKOR N CBETOCTABUNBHOCTEI)
63. MonumepHble MaTtepuansl ans 3D- | PacxogHble maTepuansi gnsa 3D-npuHTepos.
NMPUHTEPOB OTtnnuntenbHass OCOOEHHOCTb: ONTUMU3AUMA ¥ KOHTPONMb NapaMeTpoB KOMMNO3ULMOHHOIO maTtepuana
Nno3BOnAT nonyyaTb pacxofHble MmaTepuansl, COOTBETCTBYOWME TennossiM pexuMam neyatn ABS/PLA
3D-o4km nnactuka. MNMpeagHasHaveHbl Ans NacCUBHbIX YCTPONCTB OTOBpaXeHNs CTEPEOCKOMMYECKNX N300paXKeHun.
OTnuumTenbHble 0COBEHHOCTU: NAaCCUBHBLIE UMPKYNApPHbIe 3D OYKM U3 NNEHOYHbIX MaTepranoB OTE4ECTBEHHOMO
NpoV3BOACTBA; UMPKYNAPHbIE NONAPM3aTOPbl — axpomMaTtuyHble, 06nagaloT ynyyLeHHbIM CBETONPONYCKaHNEM
64. KomMno3nUMOHHbIN maTepuan NMAHAHT | Ina M3rotoBNeHMA OCHOBaHWIA NNACTUKOBLIX KAPT METOAOM NUTbA NO4 AaBneHuemM
(coBmectHo ¢ UMMC HAH Benapycu)
65. OcHoBaHNA NNacTUKOBbIX KapT [ns n3arotoBneHnst TeNEKOMMYHMKALMOHHbIX, AUCKOHTHBIX U 4P. SNEKTPOHHbBIX NNAaCTUKOBBLIX KapT
66. YAQpONpOYHbIA KOMMNO3ULMOHHBIA MaTepuan | [na npumeHeHus B aBTOMOBKUNECTPOeHMN: rMOKNe TpyObl U LUNAHMM ANS TONMAMBHBIX W TOPMO3HBIX CUCTEM,
E€MKOCTU ANS XpaHEHWUA U TPaHCNOPTUPOBaHUS HedhTenpoaykTos, 6amnepb!, KOPNyCHbIe U3aenus.

67. QOrHecTonkmMin KOMNO3ULMOHHBIA MaTepuwan Ons vMcnonb3oBaHMS B SNEKTPOTEXHUYECKOA MPOMBILLNEHHOCTU BCMEACTBME CTAbMNbHBLIX NpU NEpeMEHHO
BME&XXHOCTU AUINEKTPUYECKUX CBOWNCTB W WX BbLICOKOrO YPOBHS, BO3MOXHOCTWM MNONYYEHWUs maTepuanoB B
HEroploYEM UCMOMHEHUW.
OT1nuumntenbHas ocobeHHOCTb: OTEYECTBEHHbIE MaTEpUansbl, HE yCTynatowue N0 CBOUM CBOWCTBAM UMMNOPTHOMY
ABC-nnactuky

NMPUBOPOCTPOEHUE
68. YneTpassykosble pacxoAoMepbI-CHETUYNKN

rasa, XXWLAKOCTW, TEMNNOBON 3Heprun

MoryT v“cnonb3oBaThCH ANA ydyeTa KWAKOCTEN B TEXHOMOTMYECKUX npoueccax, AN KOMMEpPYecKoro ydeta.
HoBusHa paspaboTtkn (npeumyuwiectsa). GonbLUOR AWHAMUYECKUA AnanasoH U3MEPEHUST pacxoaa; BbiCOKas
TOMHOCTb M3MepeHus (norpelHocTs He Bonee 1%); WMPOKUA guanasoH U3MEpPSiEMbIX PacxofoB, HU3Kas
noTpebnsiemas MOLIHOCTb, NOMHAs CamMOLWArHOCTUKA, JHEProHe3aBUCHUMbIA apxuB [AaHHblX 3a 10 neT;
CTOUMOCTb HUXE aHanorn4HbIX poccuinckux obpasyos




69.

UMNynbCHbIE  WCTOMHUKW  NUTaHuA
MOLLUHBbIX 3HeproycTaHosok 1-10
BCTPOEHHbLIM MUKPONPOLIECCOPOM

ons
KBT €O

JInHenka MMNYnbCHLIX UCTOYHUKOB NUTaHNUA MowHOCTbio 1-10 kBT npegHasHadYeHa ANsA NUTaHUS 31EKTPUYECKUM
TOKOM PasfnUyHbIX 3NEKTPOYCTAHOBOK M arperaTos B NPOMbILNEHHOCTU, CTPOUTENbCTBE, C/X, Hayke, o6opoHe,
pakeTHO-KOCMUYECKON TEeXHWKe, YYPEXAEHUsAX KynbTypbl W T.4. WCTOMHMKM nuTaHus  OCHaLlleHbl
MWKPOTPOLIECCOPHOA  CUCTEMOW  YNpaBneHusl, CUCTeMoW UUPOBOro AUCTAHLUMOHHOMO YNpaBneHus u
cneuvanusvpoBaHHbiM O, YTO NO3BONSET KOHTPOAUPOBATbL TEXHONOMMYECKMEe NPOLECCH, BKMOYas Lenbie
KOMMMEKCbl UCTOMHUKOB MUTaAHNS KU 3NEKTpoycTaHoBoK noTpebutens Ha pacctosHui go 1 000 m 1 Gonee, uTo
no3sonaeT paboTaTb Ha 3MEKTpoycTaHoBKax, (MYHKLUOHUPYIOWMX BO BpeAHbIX U HEONAronpuSTHLIX YCNOBUAX.
MNpu npoussoACTBE UCTOYHUKOB: CHUXEHWE B 3 1 Bonee pasa MaccorabapUTHbIX XapaKTePUCTUK B CPaBHEHUN C
CEPUMHBIMWU UCTOYHUKaMU, cHuwxeHue B 5-10 pa3 cogepaHus UBETHbIX METannoB, YMeHbLUeHWe pacxoja
cneuvansHbiX TPaHCHOPMATOPHbIX CTanen, Npu aKCnyaTauun: CHKEHWE 3Hepro3aTpaTt 3a CYET MOoBbieHus
KMNAO v HapgexHoctu paBoTbl WCTOMHUKOB MNWTAHWS, SKOHOMUSI SNEKTPOSHEPTUW B psae TEXHOMOTMYecKux
npoueccos B 4-5 pas

70. O6opyposaHue pans usmepenus B CBY- | MsmepeHne xapakTepucTuk ocnabneHwss AWaNeKTpud4eckoih NpOHULAEMOCTW TaHreHca yrna noTepb
AuanasoHe 3NEeKTPOMUINYECKNX | HAHOKOMMO3SUTHBIX MaTepuanoB B CM- U MM- AuanasoHax AnvH BoOMH. [puMeHsieTcs Ha npeanpustusx
XapakTepucTuk HaHOKOMMOHEHTHbIX | PagNO3NEKTPOHHON NPOMbILLNEHHOCTU, B HAYYHbIX LEHTpaX, uccrnegopaTtenbcko-yuebHbix nadopartopusix
Marepuanos

71. MHorodyHkUMOHaNbHLIN  KoMNNeke «Alma | HoBoe nokoneHne npubopoB ANA perucTpauMn u reHepauuy aHanoroBbiX U LMPOBbLIX 3MEKTPUHECKUX
Meter» gns wusmepeHUs  3MNEKTPUHECKUX | CUFHAMOB B LUIMPOKUX aMMNNUTYAHbLIX, BPEMEHHbIX U YaCTOTHBIX AnanasoHax, NPeAoCTaBNALWMX NOMb30BaATEN
curHanos yaobHoe, kKayecTBEHHOE U 3PDEKTUBHOE peLUEHUE pas3NUYHbIX N3MEPUTENbHBIX 3a4au.

Komnnekc npeactaBnaer coboil KpeWT C uHTepdeicom, OrnokoMm MUTaHWA U BCTPOEHHbIM nabopaTopHbIM
NCTOYHMKOM NUTaHWUS, K KOTOPOMY B COYETaHUM NOAKNIOHAOTCH pasnuyHble namepuTenbHble 6noku us Habopa,
npuyem Kaxabld W3 HUX MOXET (YHKUWOHUPOBATb Kak CaMOCTOSATENbHbIA W3MEPUTENbHbLIA  NpuGop.
YnpasnsaeTca oT komnbioTepa no uHTepdeincy Ethernet.

MNpeactaBnaeT  KayeCTBEHHbIA WM. HEOOPOrol  nerko  TpaHCcopMUpyembldi  MHOTOYHKUMOHANbHbIN
KOMMNbIOTEPU3UPOBAHHBLIA NU3MEPUTENbHBIA KOMNNEKC AN ONEepaTWBHON OpraHusauuMn aBTOMaTU3UMPOBaHHOro
paGouero Mecra MeTponora, uccnegosarens, yyaierocs

72. YCTpoilcTBa AUCTaHUMOHHOIO MOHWTOpUHra | MpegHasHayeHel ANA  WUCNOMb30BaHWA B KA4YeCTBE KOHEYHOro TepMuHana B cuctemax CnyTHUMKOBOMO
nepemeLleHns MobunbHbIX OOBLEKTOB CEpUM | MOHUTOPUHIA ABWXEHWA TpaHCnopTa M cenbxo3matuuH. 1o curHanam CnyTHUKOBLIX HaBWIALMOHHBLIX CUCTEM
AFEHT GPS / NoHacc ocyllecTBNseT onpefeneHue MEeCTOMONOKEHNUA KOHTponupyemoro obbekta u nepegavy Ha

VUHOPMALUMOHHBIA CEpBEP HABUraLMOHHOW W KOHTPOMBHOW WHMOPMaUMM C MNOMOLUBID COTOBOW CBA3W.
AdanTupoBaHbl K CIOXHbIM YCNOBUAM MpUMEHeHus — obnajaloT BbICOKOW CTOWKOCTBIO K nepernagam
HanpsKeHWS NUTaHVS, NOMexXaM, NponagaHusaM CUrHanoB COTOBOM CBA3W W HaBUrauuy, NONbITKaM yMbILLUNEHHOM!
nop4yn obopyaosanHus. KOHTporb pacxoaa TOMMMBa U TEXHUYECKUX HEUCTIPABHOCTEN.

BosmoxHa noctaska npuBopos 1 opraHW3aunsa COBMECTHOro npoussoacTea. MNpegnaraetca Tpu mogmdmkauum

73. BusyanusaTopbl WHbpaKpacHoro nanydeHus | MNpegHasHayeHbl ANS OCTMPOBKW, NPOBEPKUM paboToCnocoBGHOCTU nasepoB. OCHOBHbIE SOCTOMHCTBA: BbICOKas

MexaHW4yeckast NPOYHOCTb, YYBCTBUTEMbHOCTb W paguvauuoHHas CTolkocTb. He copepxaTr WCTOMHMKOB
pagnoakTUBHOCTW, HETOKCUYHBI MpU BO3AEWCTBUN BbICOKWX NAOTHOCTEN SHEPFW Na3epHOro N3nyvyeHns

74. KopnycHolt anmascogepXawuii - guck Ans | Pexywme AuCKU npefHasHaueHbl NS pasfeneHns nnacTuH Ha KpucTannb! U3 pasnuyHbiXx MaTepuanos,
pesku NOMynpoBOAHUKOBLIX MNNACTUH HA | UCMONb3YEMbIX B MUKPO3NeKTpoHuke. CTaHAapTHbLIA NOCaAOYHbIA N HAPYXHbIA AnaMeTp OAUCKOB MO3BONAKT UX
KpucTannbl W TEeXHONOFWA  HaHECeHMA | akcnnyaTtuposaTh Ha niobom obopyaoBaHuK pasgeneHns NNacTut
KOMMO3ULIMOHHOTO NOKPbITUA

75. MHorokaHanbHbI aTOMHO-3MUCCUOHHBIN | MpeaHasHaveH aHanMsa XWUMWYECKOro  cocTaea

criektpomeTp OMAC

ansa mMetannoe wu cnnaeos: HeENernpoBaHHbIX,
HU3KONErMpoBaHHbIX ¥ BbICOKONErMPOBAHHbIX CTanel pasnuyHbIX TUMOB; YyryHOB; Megu 1 CcriaBoB Ha MeHoM
OCHOBE, antoMUHNA U CNNaBoB HA OCHOBE aNtOMUHUA, LIMHKa 4 CNNaBoB Ha OCHOBE LIMHKA, HUKeNA U CnnaBoOB Ha
OCHOBE HUWKens, U Ap., — a Takke NPOAYKTOB NUTaHWUA W Cbipba ANsS NULWLEBON NPOMBILLNEHHOCTY; nPpUpoAaHbIX




cpea (Bofa, pacTBOpbI, MOYBbI, PyAbl, MUHEPaNbl), HeTENPOAYKTOB, NeKapCTBEHHbLIX MPenapaTtos; NaKos,
Kpacok, nnacTmacc; OWOTKaHel YemnoBeKka, XWBOTHbIX W  Apyrux OuooGbekToB. [peumyilectsa:
MHOTO3MIEMEHTHBIA aHanu3 3a OA4HO U3MEpPEeHWe, mMaroe BPEMS aHanuaa, TOMHOCTb aHannsa B COOTBETCTBUM C
TpeGoBaHUAMMU CTaHAAPTOB

76.

BesonacHbin gna rnas Er,Yb:YAB mMukpouun-
nasep

CywHocTb pa3paboTku 3aKniovyaeTcsl B CO3AaHMM MUKPONas3epa Ha HOBOW akTMBHOW cpeae, reHepupytoulero
UMNYyNbCbl ANMUTENBHOCTLIO 5 HC Ha ANWHe BOMHbI 15622 HM ¢ vacToToin 60 KU, SHeprns nasepHbIX MMMNynbCOB
cocraenser 5,3 wMk[k. bBnarogaps uCnonb3oBaHWO AOMOAHOW Hakaykn obecneumBaeTca  BblcOKas
adhpekTnBHOCTL PaboThl Nasepa, HU3Kas CTOMMOCTb M KOMNAaKTHOCTL Npubopa

77.

demTocekyHaHbIN Yb:KYW nasep ¢ gnoaHon
Haka4kon

CylLHOCTb pa3paboTKK 3aKNoYaeTCs B CO34aHUN UCTOYHINKE PEMTOCEKYHOHBIX Na3epHbiX UMMNYNbLCOB Ha AfMHE
BonHbl 1,04 MKM C BbICOKOW CTabunbHOCTbIO BbIXOAHLIX NapaMeTpos. JnNUTenbHOCTb Ma3epHbIX UMNYNLCOB -
meHee 200 ¢dc npu yacTtoTe cnegosaHna 75 M. CpegHsas MOLWHOCTb NasepHoro manyvyeHus - go 1,5 BT. B
npubope opraHu3oBaHa AuOAHAs Hakayka M OTCYTCTBYET BOARHOE OxNaxaeHnve. ITum obecneuynBaeTcs
KOMMaKTHOCTb 1 BblcoKas athdeKkTMBHOCTL paboTbl nasepa. Takoe uanyyeHuwe nepcrnekTUBHO AN NPpUMEHeHUs B
obpaboTke MatepuanoB, HENUHERHON OnTUKEe, CMEKTPOCKONUM C BbICOKUM BPEMEHHBIM paspelleHuem,
reHepauun TeparepuoBoro usnyvyeHus, MEAMUMHE 1 ap.

78.

HetpokomnbloTep c paclmpsoLwencs
apxuTeKkTypor ANS peweHus cneuunasbHbiX
3agauv

MpeacrasnsaeTt coboit cospemeHHsln PC ¢ nnatoi conpoueccopa Ha MMNC Xilinx. Ha nnate peanusosaHa
opurMHanbHan apxuTekTypa CrneuBbiMUCNUTENs, NO3BONAWESA napannenbHo aMynupoeaTb 16-32 1 Gonee
UCKYCCTBEHHbIX  HeWpoHOB. bBa3oBbIMM  TexHWYECKMMM  pelieHMaAMW  SBRSIOTCA:  Helponpoueccop;
BUAEONPOLIECCOP; HEYETKUIA KOHTPOSINED; UHTENNEKTYaNnbHbIE PAANO- U CENCMONOKALMOHHLIE faTYUKU

79.

BeconamepuTenbHble TEH30METpUHeckue
CUCTEMbI 4MNSI PacTBOPOGETOHHBIX U APYrux
CMECUTENbHbIX Y3108

MpegHasHaveHbl ANA  MOAepHU3auun U asToMartusauun  acanbTobBeTOHHbIX  3aBOLOB, pas3nu4HbIX
CMeCcuTEeNbHbIX Y3NOB NYyTEM WX YCTAHOBKW Ha KaxAelh TMN [403aTOPOB U oBbenuHeHun BCex A03aTopoB B
NOKanbHYyK Ce€Tb C NOMOLUBIO MHOTO(YHKLMOHANBLHOIO KOHTpONnepa oneparopa. KOHTpOﬂﬂepbl ynpasnawT He
TOMbKO B3BELUMBAHWEM, HO W JO3UPOBAHWEM, a KOHTPONMep oneparopa no3sBonseT (popMupoBaTs peuenTbl

CMeceil M BblaaBaTb KOHTPOSNEPY 3ajaHue Ha OTrpysKy 3a4aHHOro PEeLenToM KONUYECTBa TOTO UM WMHOTO
KOMMOHEHTa

80.

TeH3oMeTpUYeKne aartimkmn

HomeHknaTtypa paspaboTaHHbIX W BbINyCKaeMbiX LATYMKOB OXBaTbiBAET BECb AWaNa3cH BCTPEYaWMXCHA Ha
npakTuke ycunuit: ot 60 H go 100 kH. BeinyckawoTca 3 KOHCTPYKTMBHbIX MOAWUMKAUWMA [ATYMKOB:
napannenorpammHble, S-obpasHble W cTepkHeBble. Bo3MOXeH  BbiMyCK CneuvanbHbiX TEH30METPUUECKUX
LaT4YnKoB AN1A peLleHmns cneundruueckux TEXHONOTMYECKNX 3agad.

MapannenorpammHele gatuvkn Tuna OBT-6, 15, 30, 150, 300 Mcnonb3yloTCA NPENMYLLECTBEHHO B BECOBbIX
cvucTemax NnaTopPMEHHOro TUNa, Tak Kak KOHUrypaumst ynpyroro aneMeHTa 4aTynkoB MeHee YyBCTBUTENbHA K
napasuTHbIM u3rnbarwmum MoMeHTaMm. Ha nx oCHoBe NOCTPOEHbI BCe NNaTopMeHHbIE BECHI HACTOMbHOrO TUNa
1 MHOTME MOAENW HAMOMNbHbLIX BECOB.

S-00pasHble 4aTYMKW WUCMONb3YIOTCA B MYNbTUCEHCOPHBIX CUCTEMaX, K KOTOPbIM OTHOCHATCS [03aTopbi C
npeaenamu gosnposaHus go 400 kr. Jatunkn yaobHbl ANs UCNOMb30BaHWA B NOABECHbLIX cUcTEMax, Gnaroaaps
BbICOKOM YyBCTBUTESNBHOCTU Y TOYHOCTU.

JdaTtynkn CTEPXXHEBOro TUNa BbIMNOMHEHbl B repMETUYHOM UCMONHEHWW W NpeAHa3HaueHbl ONns 3KkcnnyaTauum B
TSKENbIX KNMMaTUYeCKMX YCoBUAX. XOpOoWo 3apekomeHpoeBanu cebs npu paGote, Hanpumep, Ha
acthanbTOOETOHHbIX 3aB0AaX W 6ETOHOCMECUTENBHBIX y3nax

81.

MporpammHo-ynpasnsemsii
nutadus G 12 — 100
MporpammHo-ynpasnaemblit
nuTtaHus G 24 — 100

NCTOMHUK

MCTOYHUK

MpeaHasHadyeH ANA NPoBedeHUs KaToAHbIX anNeKkTpoxumunyeckux npoueccos. [103BONSAET B HeCTaUMOHAPHbLIX
peXuMax ocaxaartb MHOrOCNOWHbIE MOKPLITUS C YePEefoOBaHWEM MUKPOCIIOEB C PasfNUYHbIMU hU3ndYeckumu u
MEXaHUYEeCKUMK CBOWCTBAMU 3a CHET (DOPMUPOBAHUS CMOXHLIX NOCeAoBaTenbHOCTEN WMNYNbLCOB TOKa U
HanpsxeHnsa. MakcumanbHbld BbixogHOW TOok — 100 A, MakcumanbHoe BbIXxoAHOe HanpshkeHne — 12 B,
MaKCUMarnbHOe BbiXOAHOE HanpsxeHne — 24 B, KonudecTBo nporpamMM B namstn — 99




82. MpuBopbl ©u  cuctembl  BuBpauunoHHoro | MNpeaHasHayeHbl ANA  OUEHKN PUCKOB BO3HUKHOBEHWA YpesBblYalHbIX CUTYauuid npu  akcnnyaTauuu
KOHTPONS M AUArHoCTUKM  POTOPHBIX | MPOMBILLNEHHOrO 060pYAOBAHUA N UHXKEHEPHBLIX KOHCTPYKUNIA 3a cYET BUOPALIMOHHOMO KOHTPOMSA U AUarHOCTUKN
MEXaAHW3MOB, 34aHNI 1 COOPYXEHNN NX TEXHUYECKOro COCTOSHUSI MO amnnuTyAHO-ha3oBbiM NapameTpam BuUOpaLuni. YCNewHo NpuMeHsloTcA Ha

TENNOBbIX 3NEKTPUHMECKNX CTaHUMAX CTpaHbl WM BHELPEHbl B MPaKTUKy AEATENbHOCTA [UarHOCTUYEeCKOi
nabopatopun MYC Pecnybnuku Benapyco

83. KomnoHeHTbI cucTem yaaneHHoro | icnonb3yloTcst B cucTemMax, W3MepSoLLNX U KOHTPONUPYIOWUX KONUYECTBO roploye-CMasoqHbIX matepranos B
MOHUTOPUHTa CTauNOHapHbIX eMKOCTAX U Bakax TPaHCNOPTHLIX CPeAcTB. [aTyuk ypoBHA TONMMBA, AATYUK obbema Tonnuea,

CyMMaToOp faTyvka YpOBHA TONMuBa, BUBPOKNIOY

84. MNanenwn 3NEKTPOMarHUTHO-aKycTU4ecKoi | Mcnonb3yroTes ansa 3BYKOM3ONALUM U SKPaHMPOBAHUA NOMELLEHWA N NO3BONSAIOT CHU3UTE YPOBEHb 3BYKOBOW K

3aWnTbl NOMELLEHMN 3MEeKTPOMarHUTHON BOJIH, PACMPOCTPAHALWMUXCA U3 3aMLIAEeMOro NOMELLEHUS, a TakkKe HanpaBfeHHbIX B
CTOPOHY TAKOro NOMeLeHns

85. Moaynn cBepxbspkux cBeToguoaoB Ha | lNMpeaHasHayeHbl ANS UCNONb30BaHWA B CBETOTEXHWYECKUX YCTPOMCTBAX, CBETOAUOOHbLIX MNPOXEKTopax U

antoM1UHNEBOM aHOANPOBAHHOM OCHOBaHWN ycTpoiictBax Ansa doToTepanun. XapakTepusyloTCS BbICOKOW MEXAHWYECKON MNPOYHOCTbIO, YMydlLEHHbIMY
AN3NEKTPUYECKUMI 1M TEMNOBLIMU XapaKTepUCTUKaMu

86. OHpockon BONOKOHHO-ONTUYECKNI | OHAOCKOMbI MpeAHasHadveHbl AN TEXHUYECKOW ANAarHOCTUKW TPYAHOAOCTYMHBLIX MECT MalUMH W arperaTos.

NPOMbILLAIEHHBIRA OCHOBHOI OCOBEHHOCTBID WX SBMAAETCA OMNEPaTUBHOCTb AUArHOCTUKW TPYAHOAOCTYMHLIX 30H MpU BLICOKOWA
KOHTPACTHOCTU Nony4aemoro n3obpaXeHus n OCTOBEPHOCTU ANArHOCTUKM.

87. Yctpoiicteo «MiniLab» Mpubop npeaHasHaveH ansa opraHusauny nabopaTopHbIX MPaKTUKYMOB B BY3aX, LUKonax u konnegxax. Mpubop
ONTUMU3NPOBAH MO COOTHOLLEHUIO LeHa/kavecTso. Mpubop No3BoNAsIET HE TOMbKO BLINOMHATL U3MEPEHUS, HO U
ynpasnsTe pasnnyHbIMU BHELLHUMMW YCTPOWCTBAMW U NOSIHOCTbIO aBTOMATU3NPOBAaTL 3KCNEPUMEHT

88. YCTpoicTBO ANs  paspyweHust OeTOHHbIX,| CRyXWT  Ana  paspyweHuMs  OETOHHBIX, Kene3oBeTOHHbIX W KaMeHHbIX  KOHCTPYKUUA  MeTodom
KeNe306eTOHHbIX N KAMEHHbIX KOHCTPYKLWIA 3NEeKTPOrMapPaBnuYeckoro TeNMOBoro sapbisa. AHeprosanac — o 10 kx; paguyc aencTeus (OT asTomobuns) —

00 25 M; yncno paboynx kaHanos — 2

89. TexHonorus n3roTosnenHns | CeepxnpoBodawnit - Bbicoko4acToTHbi  (CBY) HuOOWeBbI pesoHaTop npefdHasHaueH [Ans  YCKOpeHus
CBEPXNPOBOAALLErO HUOOWEBOro pesoHaTopa | 3apsKeHHbIX YacTul,

90. CeeTtoanoghbiit ynuuHbll ceeTunbHuk OKY | MNpeaHasHayeH pnsa OCBELLEHWs aBToMarucTpanei, Aopor, ynuu, Nnowanei, MocToB, TOHHeNewn, Noa3eMHbIX
01 nepexoaoB, NAapKOBbIX 30H W 30H OTALIXA, XENE3HOAOPOKHLIX NNaTOPM, NPULLKONbHbLIX, BHYTPUKBAPTaNbHBLIX

W OBOPOBbIX TEPPUTOPUIA, CNOPTUBHbLIX NNOLIEA0K, aBTOCTOSHOK M NApKWHIOB, NPON3BOACTBEHHLIX Nnoujaaei u
cKnagos

91. CeeTunbHUK CBETOANOAHbLIN ansa | XKKX-ceeTunbHUK NpeaHasHadeH ONA OCBELUEHUS NOABbE3A0B, NECTHUYHbLIX NNOLWAA0K, KOPULOPOB, NOACOOHbIX
KOMMYyHarnbHoro xossiictea (PKKX) AMNO03- | nOMeLEHNt B XUAbIX U MPOMbILLMEHHbLIX 34aHUAX, NoMewleHu obulero nonb3oBaHWA W BCMOMOraTenbHbIX
6x1-001 YXJ14 nomeLLeHuit 0b6LEKTOB KUMULLHO-KOMMYHAMNbHOIO X03sicTBa. B cBeTunbHMKE oBecnevena 3awuta oT BRUSAHUS

BHELUHEW cpedbl U BaHAanu3m

92. CBeToANoaHbIA  TENNUYHLIA  usnydyatens | MNpegHasHadeH Ans OCBELLEHWS TENMUUHbIX KyNbTyp C Uernbilo BeAeHWUs HabniogeHwil 3a AUHAMUKOW pocCTa,
ACMno1-10-001 TB4.2* pasBUTUEM U ypOXKaem 8 OUOTEXHONOMMHYECKOM KOMMMEKCe, a TaK Xe B UCCrNefoBaTeNbCKUX Liensax

93. CBeTUnbHuK ceetoauogHbiit | MNpegHasHadyeHd Ans ocBeweHna Noa3emMHbiX NEPEX0Z0B, TOHHENREN, MOACOOHBIX U CKNAACKNX NOMELLEHWA.
aHTuBaHaanbHblh CCA-24-b-2 CeeTuUNbHUK UMeeT aHTWBaHAanNbHbIA KOPNYyC CneunanbHONW KOHMUrypaLummn, KoTopbin obecneynBaeT BbICOKYHD

BaHOANOYCTONYMBOCTL Y ONTUMANbHbIA TENNOBON PEXUM CBETOANOAOB
94, CseToanoaHslit  ocBeTuTenb pabounx 30H | MNpegHasHauyeH ana noacBeTkn paboyeil 30HbI HacTonbHOrO OBOPYAOBaHWS PasNUUHOrO Ha3HAYEHWs Ha

HacTonbHoro obopygosaHua [A[102-1-001
YXna4.z2

NpeanpuUATUAX Nerko NPoMbliLNeHHOCT 1 ObiToBoro obcnyxunsaHns. ObnagaeTr rapMOHUYHBLIM COUYETAHUEM
hOpMbI U pasMepoB U KOMMNAKTHOCTbIO




95.

CBeTUNbHUK CBETOANOLHbI
oceeulenus, cepun «depmep»

obuwero

CBETUNbHUKM NpegHasHayeHbl  ANA OCBEWEHUs PasnWyHbIX TUMNOB NPOW3BOLACTBEHHLIX MOMELLEHU ¢
arpeccuBHO Cpefon (aMMuak 1 T. M), MOKOLWKUM CpeacTBam 1 Ae3nHduumpyownm pacteopam

96. CeeTunbHUK npombltuneHHsii OMNM01-80x2- | CBeTUnNbHUKM  rpefHasHayeHbl Anst BHYTPEHHEro OCBELUEHWS MPOU3BOACTBEHHBLIX Y MPOMBILLNEHHbIX
001 Y1 noMeLleHuin, CKNaackux n TOproeblX KOMIMNEKCOB, aBTOBOK3anNoB U ApYruX aHanoruyHelx o6 bekToB
CBeToANOLHbI CBETUNBHUK NPOMbILLNEHHBIA
C TENNOOTBOAOM HA OCHOBE TENNOBbIX TPYO

97. CeetognopHbil  ynuunblii  LUAP OTY 01 v | MNMpepgHasHadeH AN OCBEeLWeHUs, NapKoBbIX 30H n  30H 0TAbIXa, Xere3HoLOPOXHbIX nnaTtdopmM,
BCTaBku ceeToancaHele MCU[ NPULLKONbHbLIX, BHYTPUKBApPTanbHbIX ¥ ABOPOBLIX TEPPUTOPWIA, aBTOCTOAHOK U NAPKWHIOB

WHO®OPMALMWOHHBIE TEXHONOIMN

98. KopnopaTtvBHaa cucTema aBTomaTtusauyuu | Komnnekc cneynanusnpoBaHHbIX nporpamm BKIHOHYAET MOAYNW pacyeTa aedopMaumn NOBEPXHOCTU B paiioHe
ropHoA0GLIBaAOLWMX NPeanpusTUii Ha ocHoBe | NoapaboTkM, MOLHbIA yHKUMOHanbHLIN Habop ANA rOpHOro MPOEKTUPOBLUMKE, Mapklehaepa u reonora, a
ceTeBOi  reoMHMOPMALMOHHON  CUCTEMbI | TaKke MOAYNU pacyeTa YCTOAYMBOCTM NOA3EMHbIX coopyxeHuid. CeTeBoe rpaduueckoe sapo  —
MAPMANAGER MAPMANAGER, sBnsetcs OCHOBOW KOpPMNOPATUBHOW CUCTEMbI aBTOMatTM3auuMu ropHoaoObiBaloLLero

npeanpusTua. Tpu OCHOBHblE CNyXObl (NPOeKTHas, reonoruyeckas, Mapkueigepckas) B CETEBOM pexume
paboTarT Hag obLmMM rpacuyeckvmM NNaHoM ropHblx pabot

99. ABnaumnoHHas cnekTpo3oHansHas | Cuctema «ABUC» BbICOKOTO NPOCTPaHCTBEHHOrO U CMEKTPanbHOrO paspeleHus €  aBTOMaTUYECKUM
MHoroueneeas cucrema «ABUC» afanTUBHbLIM YNpaBfeHMEM NpeAHasHaueHa Ans perucTpauuy MOHOXPOMHbIX (CTEpeo), CNeKTPO3oHaNbHbIX U

TENNOBbIX U3OOPAXKEHWUIA, @ TAKKE CNEKTPOB OTPaXeHUA NOACTWUMALLMX NOBEPXHOCTEN AN AUCTaHUMOHHOrO
MOHUTOPUHIa, KapTorpavpoBaHMs W OUarHOCTUKM NOACTUNAOLMX NOBEpXHOCTel 3emnu, aTtmocdepsbl,
NPUPOOHBIX W TEXHUWYECKMX OODBLEKTOB, B TOM YWUCNE KaK COCTaBHOW 4acCTW CUCTEMbl MHOrOypOBHEBOrO
aBNAKOCMMWYECKOrO MOHMTOPUHIA TEPPUTOPUIA

100. | MHTerpupoBaHHbIii NpOrpaMMHO-TEXHUYECKNIA| [peaHasHayeH Ans yAaneHHoro AOCTyna K nokasaTensm pacxoaa, notpebnsaemon aHeprun, TemnepaTypbl
KOMMNNeKc ynpasneHus obbeKkTamn| TENNOHOCUTENS, BpEMEHKN paboTbl U UHBIM MNokasaTensMm, obnagarowmii oTkpbITOR apxuTekTypoi MO B YacTu
pacrnpeaeneHns TENNOBOA U 3NEKTPUYECKO| HanM4Ms MexaHW3MoB, obecneunBalolnx BO3MOXHOCTL [oOaBneHus nosnb3oBatenem HoBoro oSopyaoBaHus
3Heprun yyeTa W perynupoBaHus W BHECEHWS HOBbIX PpaCYETHbLIX MoKasaTenel, WMeloLWMii BCTPOEHHble YHKUWMK

yAaneHHoi annapaTHOW AWMarHOCTWKM W KOHTPONs (OYHKLWOHMPOBAHUA NPUGOPOB yyeTa/perynupoBaHns u
kaHanoo6pasyoLero 06opyaosaHus

101. | Cucrema mobunbHoro-u MHTepHeT-6aHkuHra | Cuctema no3sonut oGecneynTb KNMeHToB NapTHEPOB yao6HbIM, 3ddeKTMBHBIM 1 6e30nacHbIM UHCTPYMEHTOM

ynpasneHnss CBOMMMW CYHETaMW W KapTamu, NPOBOAWUTL ONNaTy ycnyr # TOBApoOB C MOMOLLbO MOBUIBLHOMO
TenegoHa n Yyepe3d NHTepHerT.

102. | NporpammHbIi  koMnnekc «PacyeT 3anaca| MporpamMHbIi KOMNNeKe npeaHasHadYeH 4ns AMCNeTYepPCKUX CrnyxG rasoTpaHCcnopTHLIX NPeANnpPUATHiA
rasa B rasoTpaHCnopTHOM CUCTEME»

103. | Mporpamma pacyeTa *ene3o0eToHHbIX| MporpaMMa no3BonseT OUEHUTL haKTU4YecKoe COCTOSIHUE XEene300eTOHHOW KOHCTPYKUMW No pesynbTaTam
anemeHToB «beTa 4.2+» pacueTa xene3obeTOHHbIX 3MNEeMEHTOB NPOoU3BONbHOW (DOPMb! C NMPOWU3BOSMBHLIM PACMONOXEHWEM apMaTyphl

pasnuYHbIX KNAccoB, BKMKYAsA NPeaBapuTENbHO HaNPSXKEHHYIO apmaTypy.
OueHka haKTU4eCcKoro COCTORHWSA BbLINOMHAETCA NO MEeToAMKE COOTBETCTBYIOWMX HOPM NPOEKTUPOBAHUS
*ene3obeToHHbIX 3NEMEHTOB

104. | NHTennexTyanbHaa nporpammHas cuctema

aHanusa BUAEOWHGOpMaLIK

MpeaHasHadeHa ANs 0BHapyXeHUs U CrexeHns 3a ABWXYLUMMUCA 06beKTaMu Ha BUAEONoCNeA0BaTENbHOCTSX,
NOSYYEHHbIX CO CTaLMOHAPHON LIBETHOW (NONYTOHOBOI) BUAEOKaMepbI




MEAULIUHA

105. | AnnapaT HW3KOMACTOTHBLIX YMLTPA3BYKOBLIX | ABAAETCA YHUBEPCArbHbIM TEHEPaTOPOM ysbTpassyka W npegHasHaveH ANA NPUMEHEHUS B pasfinyHbiX
konebaHnit MeguLUNHCKOro HasHaveHus VM-1 | HanpaBneHusix MeguumHbl COBMECTHO C COOTBETCTBYIOLNMU YIbTPa3BYKOBbIMA UHCTPYMEHTAMMN-BOIIHOBOAAMN
(kapanonorus, OHKONOrKNA, CTOMAaToNoOrus, yponorus). Annapart no3BonaeT BbINONHATL Npoueaypbl NeYeHns ¢
NOMOLLBK YNbTPa3BYKOBOro BO3AENCTBMA (paspywieHue TpomBoB rMBKUMW WHCTPYMEeHTaMu-BONHOBOAAMM,
NEYEHNE KOXHbIX OHKOMOrM4ecknux 3aboneBaHWMi KOmMbLUEBBIMA WHCTPYMEHTAMMU-BOMHOBOAAMHK), a TaKkke
nosponseTr paspadartbiBaTe W pasBMBaTb HOBbIE HAMPaBMEHUs NPUMEHEHUS YbTPasBYKOBLIX BOMHOBOAHbLIX
CUCTEM B MeJULMHE. OCHOBHble XapaKTepuCTUK annaparta: MOLWHOCTb koneGaHuii perynupyeTca B uanasoHe
5...65 BT/cM®, BO3MOXHOCTb CKaHUpOBaHWA 4YaCTOTHOro AuanascHa C Uueneld oBHapyXeHWsa pe3oHaHCcoB
aKyCTMYECKON CUCTEeMbl, BO3MOXHOCTb PY4YHOro BBOAA 3HAYEHUS 4acToTbl konebaHwid; nogaep:kka pexuma
nnasawLen n puKCMpoBaHHON HacTOThl; KOIMPUUNEHT 3aroNHEHUS UMMNYITbCOB — PerynupoBka B guanasoHe
5...90% c warom 5%; notpebnaemas mowHocTb — He Bonee 50 BT. DkoHomuueckuit adpdekT no Pecnybnuke
Benapycb TONbKO OT NPUMEHEHNA annaparta B Kapauonorun ans paspyweHuna Tpomboe coctaenset 50000 gon.
CWA s rog
106. | UHCTpYMEHTDI MeaNLMHCKne Ana | MNorpyxHble MEeTannoKOHCTPYKLUMK (NpsaMmble, yrnoBbie, T-, L-06pasHbie NNacTUHbl, ChuLbl, CTEPXHW, BUHTLI U
TpaBmarTonoruy n ocTeocuHTE3a T.4.) — 330 Tunopasmepos. MHCTpymMeHThl (LWabnoH-abepsl, UMNakTopbl, Kycadkn U T.4.) - 20 TMNopa3Mepos.
MpucnocobneHns (cukcaTopbl, CTEpPXHW, nonykonbua) —50 TtunopasmeposB. WUmnnaHwTatbl (3HAONPOTES3LI
CyCTas0B nanbLeB KUCTU) — 6 TMNopa3mMepoB
107. | CrenT apTepvanbHbii nneteHblit | CTEHT - chneuynanbHasl, W3roToBneHHas B (OpMe LMMAMHAPUYECKOro Kapkaca yrpyraa metannuyeckas
(camopacLmpsIoLWUnCs) KOHCTPYKLMSA, KOTOpas NOMELAETCA B MECTaxX NOPaXEHUA apTepun nocne WHTEPBEHUUOHHBLIX BMEWATENLCTB C
UENb NpefoTBpalleHuss peTpoMbo3a B crydae AMCCEKUMK COCyauCTON CTeHku U pecTteHosa. CTeHT
«NOAQEPKNBAET» CTEHKN apTEPUM
108. | Cuctema aopTanbHOro cTeHTrpadTa pAns | Cuctema npegHasHauyeHa [ANA XWPYPrayeckoro NEeYeHus aHeBpusm rpyaHOW aopTbl Npu onepaunsax ¢
XUPYPrUYECKoro NeYeHns aHeBpU3M rPyAHONA | WCKYCCTBEHHbIM KpoBooOpalleHneM. KOHCTPYKTMBHO CUCTEMA BLINOMHEHA NO NPUHLMNY aBTOHOMHbLIX MOAYINEN,
aopThbl TEeXHOMOMMYEeCKN CBA3aHHLIX APYr C APYrom, YTO NO3BONSAET. 3HaUYUTENbHO YNPOCTUTL COOPKY; COKPaTUTL BpemMS
cOOpKM B YCNOBUAX «YUCTOW KOMHATbI»; YCTaHaBnMBaTb Ha e[WHbIi OCHOBHOW MOAYMb CUCTEMbl AOCTaBKU
roToBbIA MOAYNb C pasfiMYHBIMU  TUMOpasmMepamu CTeHTrpadTa, 3a CYET CcrneunanbHo nogobpaHHbIX
martepvanos obecneunsarb Gonblyld TrMOKOCTb CUCTEMbI NO CPaBHEHWKY C U3BECTHbIMW aHanoramn u
rapaHTMpoBaTb Honee nnasBHbii M Nerkuii BBOA CTEHTrpadTa B CKaTOM BUAE B HUCXOAALLYIO aopTy
109. | YcTaHoBKa ynbTpO3BYKOBas ANS paspyLLeHus | YCTaHoBKa NPUMEHNAETCA B MEAULIMHCKUX yMpeXaeHUsIX: Ans nposeaeHust BHyTpucocyauctToro Tpombonuauca;
Tpombos ANS  aTPaBMOTUYECKOrO XWPYPru4ecKOoro BMELaTENbCTBA Ha MarmcTpasbHbiX apTepwsx; fnpu  usyyeruu
BO3MOXXHOCTM NeYeHNss atepockieposa No meTogy 3HA0KTOMUM rubknumn BONHOBOAAMU-UHCTPYMEHTaMM
110. | YcTpoiicTBo ans BbINONHEHNA | YCTPOWCTBO ANS BbINOMHEHNA MUHWWHBA3MBHOIO 3aKpbITUA [edeKkToB B cepaue npefHasHayeHo Ans
MUHWMHBA3UBHOrO  3aKpblTus  Ae(EeKTOB | YPECKOXKHOFO TpaHCKaTeTepHOro 3akpbiTus AedeKkToB MexnpeacepiHOW Neperopofkn cepaua 4venoseka,
cepaua KPOBEHOCHbIX COCYA0B
111. | spenne  KOMNpPeccuoHHOe  TpuKoTaxHoe| MpesHasHayveHo Ana nocneonepaunoHHon peadbunutaumn 6onbHbLIX PakoM MOSIOHHON Xenesbl
peabunutaynoHHoe
112. | MonoTHo OCHOBOBSI3aHoe BopcoBoe| MpegHasHaueHo A U3roTOBMEHNA MaseBbIX NOBA3OK. ABnseTca ahdeKTusHbIM CPEACTBOM MECTHOrO NeYeHus
MeguumMHcKoe paH u oxoroB. OpuruHaribHas CTPyKTypa CeT4aToro TPUKOTaXHOro nosfiotHa obecnevvwBaeT MUHUMAINbHbIA
KOHTaKT CETYaTOW NOANOXKN Ma3eBOi NOBA3KM C OXKOrOBOW U PAHEBOW NMOBEPXHOCTHIO
113. | YcTpoictBo noaaepxueatoLlee ana| Bnarogapa anactMyeckim CBOWCTBaM TPUKOTaxa, YCTPOWCTBO He 3aTpyaHsaeT paboTy cepaua BO BpeMs ero

Xenypouka cepaua

coKpalleHu, a OCOBEHHOCTb CTPOEHMSAI CTPYKTYpbl TPUKOTa)ka NO3BONAET U3Genuio nNpensTCTBOBaTb




paclMpeHunto NonocTn cepaua B nonepeyHom HanpasneHuu. be3onacHoCTb NpUMEHEHUS YCTPOUCTBa AoKa3aHa
KnuHudeckummn ucnbitadmamu B PHML «Kapawonorus»

114. | NaBopaTtopHble UeHTpudyry MpenHasHadeHbl anNs  npoBedeHns  Buoxumunudecknx nNabopaTopHbiX W KIMHUYECKUX  UCCNEeOoBaHWUi,
(PpakLUOHNPOBaHUSA KPOBN M €€ KOMMNOHEHTOB, @ Takke ANS PEeLleHUs pasnuyHbiX 3agavy B MOMEKyNApHOW W
kneToyHomn 6uonorun. MakcumanbsHas ckopocTb - 4o 1500006/mMuH

115. | Mukpocdepbl MarHUTHble «MCC-4.12- | NpegHasHayeHbl Ana MMMYHOMarHWTHOW cenapauun KNeTok W3 cycneHauin. OTnuuuTenbHas 0COBEeHHOCTb:
avidin», TY BY 100289145.020-2015 uenesas nonynsauus onpegenseTca BbIGOPOM GUOTUHUIIUPOBAHHOrC aHTUTENA, UCMONb3YEMOro B COYETaHUN G

MuKpocdepamu.
O6nacTb NpUMEHEHUst — MeaMLINHA.
Xapakrepuctuka: cpefHuin pasmep 2-5 MKM, nngexc nonuguecnepcHoctun <0,1, Bpems oCcaxaeHus Ha mMarHuTe
<1 MUHYTbI, cneundunyHocTb 290%
3KONOIrnA v NEPEPABOTKA OTXOQOB

116. | ABTOMaTU3NPOBAHHAA KpyrnocytouHas | NpegHasHayeHa AN KPyrnoCyTOMHOro, AUCTaHUMOHHOIO MOXapHOrO MOHMTOPUHFA TEPPUTOPWIA, BKMOYER
WHMpaKpacHo-TeNeBU3NOHHAA necHole maccubl. ObecnevmBaeT asBTOMaTM3aUMIO Npouecca KOHTPONS W NeneHrauMm BO3ropaHui M,
OVNCTaHUWOHHasa  cucteMa  OOHapyXeHUsl | COOTBETCTBEHHO, MPUHATUE 3pbdeKTUBHBIX AEACTBUR HA paHHelh CTaAun BO3HUKHOBEHWUS W pasBUTUA NOXKaPOB,
NaHAWapTHLIX NOXapPOB U 3KONOMMYECKOTO | MUHUMU3UPOBAaTL CBA3AHHbIE C HUMU NOTEPU 1 BO3HUKHOBEHWE Ype3BblYaitHbix cUTyaumit. [o3BonseT BBOAUTL B
MOHUTOPUHIa COCTaB CUCTEMblI METEOPOMNOrMYeckue, paguauuoHHslie U T. M. JaTYUKW AN OCYLLECTBAEHUS 3KONOrUYeckoro

MOHWUTOPUHIa TEPPUTOPUNA '

117. | AnnapaTHo-nporpamMmmHbIi koMmnnekc | HasHaueHve: onepaTuBHbIN AUCTAHLUMOHHBIA KOHTPONb COCTOAHWSA NMECHbIX HacaxgeHuin ¢ 6opTa aBUaLMOHHLIX
aBMaLUMoOHHOM  cUCTEMbl  KOHTponsi  3a | HocuTenen. PaboTa komnnekca U COOTBETCTBYIOLLEro nporpammHoro ofecnedeHus OCHOBaHa Ha HOBeWLLnX
obcTaHoBKkon B 30He UC u nocneacTteui OT | METOAAX AUCTAHUMOHHOW CNEKTPOCKONUW W MHPOPMALUMOHHBLIX TEXHOMorMin, Komnnekc obecneunsaert:
HKUX perucTpaumio CneKkTpOB BbICOKOTO paspelleHns NOACTUNAaLWEen MOBEPXHOCTM W MOMy4YeHMe ChekTpo-

NONAPU3ALMOHHBIX N30BPaXEeHNA MECTHOCT OAHOBPEMEHHO B 3-X 30HAX CnexTpa, BbiOupaeMbix onepaTtopom B
Buaumom u BnwkHem WK aguanasoHax, NpeaBapuTEnbHYIO W TeMaTtuyeckylo o6paboTky nosyyvyeHHbix
pe3ynbTaToB, TONOrpaduYeCcKyto NPUBA3KY MX K MECTHOCTW, NOCTPOEHME TEMaTUYECKUX KapT

118. | Mob6unbHass  aBTOHOMHasi  BoAoOuMUCTHas | [MpeAHasHaueHa Ans OUMCTKM Bonbworo obbema 3arpAsHeHHOW BOAbI B YPE3BblYAlHbLIX CUTyaLMsX OT.
ycTtaHoeka MABOY MUKPOBHOTO 3apaxkeHus1, BKITOYasa BUPYCHOE; pacTBOPEHHbIX OPraHNnYeCcKnx N XNopopraHnYecknx coeanHenun, a

TaKKe akTUBHOIO X1opa; KONNOWAHbIX YacTuu, coaepXalimx TSxensle meTannbl, B3BELWEHHbIX YacTul (necka,
rnuHbl 1 7.0.). 3a TpK Yaca nossonseT nony4uTb 4o 2500 n nuTbeBo BOAb!

119. | UHamBmayanoHbld KOMNNEKT ANS nonyvexus | MpegHasHaveH Ans nonyyveHus NUTbeBON BOAbI 13 3arpsA3HEHHbBIX UCTOYHUKOB.

NUTHLEBOW BOAbI u3 3arpssHenHHbix | MpoussogutenbHocTts - 0,1-0,5 n/Mun. Pecypc pabotel duneTpa He menee 100 n
NCTOMHWUKOB

120. | MaTpoHHble unbTPbl HA OCHOBE MNEHOYHO- | MpeaHasHaveHbl ANA OYNCTKW apTe3naHCKUX U MOBEPXHOCTHbIX BOf, AOOYUCTKA BOJAOMNPOBOAHON XONOAHOW W

TKaHeBbIX MaTepuanos ropsiyeii Bofbl, PasnyYHbIX TEXHONOTUYECKUX PacTBOPOB, XO3ANCTBEHHO-ObITOBLIX U NPOVN3BOACTBEHHbBIX CTOKOB
OT NECKa, MEXaHWYECKNX B3BECEN, CONEW Xeneaa, THXEeNblX METaNJIoB, XNOPOpraHuKu 1 gpyrux 3arpsasHeHuit
121. | OuncTka NOBEPXHOCTHbLIX U CTOYHBLIX BOA OT

HedTenpoaykroB — copbeHT IMMTHOCOPE u
Tonnueo JINFTHOOWI

MopolukoBbln cCOpOEHT «JIUrHocopb» NPUMEHSIETCS B YPEe3BblYaiHbIX CUTYaLMSAX AMS NUKBAAALAN aBapuitHbIxX
pasnuMBoB HeddTN N HedTENPOZYKTOB, ANA OYUCTKU MOBEPXHOCTHbIX U CTOYHbIX BOA. Cop6eHT «JlurHocopb»
U3roTaBfMBaETCAd B BWUAE OAHOPOAHOrO ruApPooBbU30BAHHOIO MOPOWIKA TEMHO-KOPUYHEBOrO UBETa U3
KPYNHOTOHHaKHBIX OTXOA0B MAPONU3HOrO NPOM3BOACTBA — MMAPONU3HOINO NUrHMHA, NO3TOMY O4YeHb Aewes. B
oTnu4Me oT ApYrux NpupoaHbIX copbeHToB He TpebyeT AoNONHUTENbHLIX 3aTpaT Ha Aobbluy U NepeBO3Ky, He
YHOCUTCA BETPOM NpU HAHECEHUW HA HedTAHOEe NATHO, He TOHET BMecTe C HedTblo. MNpeBpallaeT Xuakue




HedTb W HedTenpoayKTbl B TBEPAbIA KOMMO3WUT, NErKo YAAnNsieMblii C MOBEPXHOCTU BOAbI MEXaHWYeCKUM
CNocoBGOM, MOXET BbiTh UCNONbL30BaH KaK BbICOKOKANOPUAHOE TONMMBO

122.

MoanuunpoBaHHbIA YrofbHbIA COPBEHT K
YrofibHbl KOArynsaHT Ans OMMCTKN CUNBHO
3arpsAsHeHHbIX BOA,

MpeaHasHayeH ANs OMUCTKW BOABI, BKIIOYAs AMCNEPrUPOBAHWE YronbHOro copbeHTa unu KoarynsHTa B Boje,
obecneynBaeT cTabunbHbie NokasaTenu kayecTsa BoAb!.

Mo3BoNseT COKpaTUTL Pacxos Ae3VNHMULIMPYIOLLMX areHTOB TUNa Xnopa, 030Ha U NpWU 3TOM MUHUMU3MPOBATH
nosiBrieHne B NWTLEBOW BOAE NPOAYKTOB B3aUMOAENCTBUS AE3UHMULMPYIOWMX areHToB C OpraHuyecKumm
3arpssHUTENAMU BOAbI — TPUranoMeTaHoB, ANOKCUHOB, anbAernioB U Apyrux BpeaHbIX BeLLecTs.

CopGeHT U KkoarynsiHT cnocoBHbl BbICTPO pacnafaTbCsA NpY KOHTaKTE C BOAOK Ha MenbyalluMe yacTuubl, C
o6pasoBaHueM OrpoOMHON MeXda3HOh NOBEPXHOCTH W BbICOKOW COPOLMOHHON aKTUBHOCTU MO OTHOLLEHWIO KO
MHOMMM BWAaM NpUMECEN: B3BELIEHHbIM 4YacTULaM, MUKPOBUONOrMYECKUM  3arpssHUTENsM, BKIHOYas
BakTepuarnbHble U BUPYCHbIE, @ Takke XUMUYECKUM BELLECTBAM HEOPraHWYecKoW W OpraHUYecKoi npupoab,
HaxoAsALLMMCS B BOAE B PAaCTBOPEHHOM COCTOSIHUU. M3roTaBnNnBaioTcs B Bu4e NOPOLUKOB, TaBNeToK U FpaHynaTa
13 copbeHTa YrreBoNoKHUCTOrO 3MENbYEHHOTO MapKU UMW APEBECHOTO aKTUBUPOBAHHOIO YIS N NONUMEPHOro
CBs3yloLero

123.

Copbent MNEHOMYPM pana cbopa Xuakux
HedbTeNpoOAYKTOB U OPraHuUyYeckux BeLecTB
npw aBapuiHbIX pasnueax

MNpeaHasHaveHbl ansa cbopa Xuaknx HedTENPOAYKTOB U OPraHUYeckux BELUECTB MpU NUKBMAALWKU aBapUiHbIX
pa3nNuBoOB, ANA OYUCTKM BOAHbIX aKBaTOPWH, IPYHTA, OTCTOWHMKOB, NUBHEBLIX CTOYHbLIX Bog. [MNOTHOCTH
copbeHTa 8-12 Kr/m®. Cop6eHT nornowlaet B 35-70 pa3 6onble csoero Beca. MoGUnbHBIA NPOMBILUNEHHbIA
KOMNNEKC Mo ero Npon3BoACTBY MNO3BOMAET pa3BepHYTb NPOU3BOACTBO copbeHTa Ha MecTe aBapum

124.

YcTaHoBKa
OUUCTKU

abcopbuUnOHHO-BUOXUMNYECKON

YcTaHoBKa NpeAHasHaueHa Ans MOKPOW OYUCTKM BEHTUNSLMOHHOTO BO3AyXa OT BPEAHbIX OPraHn4ecKuX
BELLECTB B JMTENHbIX, NOKPacoYHbIX, AepeBoobpabatbiBalomx, MeBenbHbIX, XUMUYECKUX ¥ OpYrux
npousBoacTBax. OCHOBHble NPEUMYLLECTBA: SKOHOMUYHOCTb - HU3KWE 3JKCAMyaTalUWOHHbIe 3aTtparThi;
TEXHOMOTNYHOCTb - NPOCTOTA U HAAEXHOCTb B 3KCNIyaTauuu;, 3KOMOTMYHOCTb - OTCYTCTBYET CBpOC BPEAHbIX
BELLECTB B OKPYXXaIoLLyto cpedy

125.

MemObpaHHble matepuansi Ha ¢ GuounaHbIMK
CBOWNCTBaMU AN MMUKPOOUNBLTPaLMOHHON
OUMCTKM BoOAbl (coBmecTHas paspaboTka ¢
MOHX HAH Benapycu)

MNpenHasHaveHsbl ANa UCMNONb30BAHUA B YCTaHOBKAaX MUKPOMUNLTPALMOHHOW OUMCTKM BOAbl. OTRUuMTEnNbHas
0COBEHHOCTb: BO3MOXHO WCMOMb30BaHME B XUMWUYECKM arpeccuBHbIX cpefax B LUMPOKOM JuanasoHe
Temneparyp.

XapaKkrepucTuka: MHOrocnonHas CTpykTypa; gnuHa: ao 600 mm; guametp: or 16 go 100 mm; pabouas
Temneparypa: ot 5 go 600°C; pabouee gasnexue go 2,5 MiMa

BUOTEXHONOIn

126.

HesnHduumnpyowve cpeactea

OpurnHanbHbie Ae3nHpuumpylolme cpeacTBa HOBOMO NOKOMEHWS CNoXHoro cocrasa (8-10 KOMMOHEHTOB) Ha
OCHOBE HaAMONOYHOM KUCNOTLI M NEPEKNCH BOAOPOAA.

O6nagaloT  BbICOKOW  GakTepuMUMAHOW  aKTMBHOCTBIO NO  OTHOLIEHUO K
rpamnonoXuTenbHelM  Gaktepusm, B T.M. [PYRAN  KULWEYHOW Manoudku,
canbMOHENI, APOXCKEN U T.N.

Cepusi cpeAcTs 3aKpbiBalOT BECb CNEKTP HeoBXoAUMbIX BELLECTB ANs KOMNNEKCHOW XONnOAHOW Ae3nHdekumn
obopynosaHus U nomelleHuin nepepabaTbiBaloWMX NPEesNPUATUA NALLEBOA NPOMBILLNEHHOCTY, WHBEHTApS,
Tapbl, KOMMYHUKaUWA, 3aKpbITbiX aBToMaTu3npoBaHHbix cuctem (CIP — molika), Bo3gyxa NpousBOACTBEHHBIX U
BCNOMOraTenbHbiX NOMELUEHWI, a TakKe TPaHCMOPTHbBIX CPEACTB U T.4.

rpamoTpuiatenbHbIM n
CTahUIMOKOKKOB, CTPENnTOKOKKOB,

127.

BopaHblA rMaunHT K ero NPUMEHEHUE

Breicllee BogHOE pacTeHue, MOrnowas 3Ha4yMTeENbHOE KONMMYECTBO OUOTEHHbIX 3MIEMEHTOB, CHUXaET YpOBeHb
3BTpOhuKkaLMm BOJOEMOB. Pacrenue nepepa6aTb|BaeT BpeaHble BeljecTtsa, TaKue Kak: (beHOJ'lbI,
HedbTenpoAyKTbl, CUHTETUYECKUE TOBEPXHOCTHO aKTUBHbIE BeEWwecTBa WU Op., Npu 3TOM ocaxAaarTca
B3BELIEHHbIE N opraHM4eckue BeLWeCTBa, a BoAa HacbilwaeTcd KWCIopoaAoMm




128. | dutoropmoHarnbHas nobaska MpupogHble perysasaTopbl pocTa W pasBUTUSA pacTEeHUA. YBENUUUBAKT YPOXKANMHOCTb CENbCKOXO3ANCTBEHHbIX
MUHepanbHbIM yA00peHUsam pacTeHNi, ynyywalnT WX KauyecTBO, MOBbILAIT YCTOWYMBOCTL K HebnaronpuaTHbiM bakTopam (npeaenbHble
TemnepaTtypbl, 3aCONEHHOCTb MOYB, 3acyxa, 3arpsasHeHwe nectuumwpgamu). OTAMUUTENbHbIE OCOBEHHOCTU:

00paboTka pacTeHuWii NPOBOAUTCSA B O4EHb MarnblxX fo3ax — 20-50 Mr Ha rekTap, aKkosnormyeckn 6esonacHsol
129. | BogopacTBopumble nonumepHsle Buounabl Bopo- n opraHopactBopumble Buoumngabl UCMONB3YIOTCA B CEMbCKOM XO3ANCTBE ANA 3aWwnTbl CEMSAH WU

BErETUPYIOLLMX pPacTEHWA OT BUPYCHbIX W rpubkoBbiX 3abonesBaHuil, ANA  gesnHdekuyun noysbl,
obe3zzapaxuBaHus Tapbl ¥ YNAKOBOYHOrO MaTepuana; B MEAMLUHE B Ka4eCTBE aHTUCENTUKOB U OEe3CPELCTB; B
NPOMBILLNEHHOCTM ANS acenTUpoBaHus usgenuit n3 Gymaru, pesuHbl, TEKCTUNSA, NNacTMacchl, 3aliuTbl OT
HuoobpactaHus Tpybonpoeoaos. OTnnynTeNbHbIE OCOBEHHOCTW: HU3KAs TOKCUYHOCTb, 3¢hhEKTNBHBI NPOTUB
MUKpPOGOB, rpubKOB, NMeceHy, APOMNOKEN, BUPYCOB; OTCYTCTBME NOBOUHLIX 3hEKTOB (3anax, okpaluMBaHue,
KOppO3ua); NPONOHIMpoBaHHOE AeAcTBKe, CTabuNbHOCTb CBONCTB; HEroployn, B3pbisoBesonacHsbl




Mecto npoBeaeHnus Bupxu: BoictasouHbid kKomnneke «International Plovdiv Fair», nasunsoH 11, cteHa 11M1.
Bpems npoBeaeHus: 28 ceHTAbps - 2 okTa6psa 2015 roga - ¢ 09.00 go 18.00, 3 oktabps - ¢ 09.00 ao 14.00.

3AABKA HA YYACTUE B
BENOPYCCKO-BOJICAPCKOW BUPXU OENOBbIX KOHTAKTOB

pamkax 71-i MexayHapoaHon TexHudeckomn apmapke «international Technical Fair»

Omnpaeums Ha
voiteshonok@icm.by

®HNO yyacmHuka

OpezaHu3ayusi, 00/mKHOCMb

KonmakmHbie daHHble
(anekmpoHHbIil adpec, menedoH, akc)
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