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[Handbook of Robotics]: robotics — intelligent connection between perception and action

[TOCT]: 1) MICNOAHUTEABHbBIM MEXAHM3M, MPOTPAMMMPYEMbIN MO ABYM UAM BOAEE
CTEMEHAM MOABMXKXHOCTM, OOAAAQIOLLMIM ONPEAEAEHHOM CTEMNEHBIO OBTOHOMHOCTMU
M CNOCOOHbIM NEPEMELLLATLCH BO BHELLIHEN CPEAE C LLEABIO BbINMOAHEHMSA 3AAQY MO HA3HAYEHMIO

2) NpOorpaAMMMPYEMbIN MCMOAHUTEABHbBIM MEXAHM3M C OMPEAEAEHHBIM YPOBHEM ABTOHOMHOCTMU
AAS BBIMOAHEHMS NEPEMELLLEHNS, MOHUMYAUPOBAHUI MAM MO3ULIMOHUPOBAHMS

3AECH: TO, YTO ACCOLMMPYETCH CO CAOBOM POBOOT.
KAk NPOBUAO: BKAKOHAET PYKM/HOMM
He OTHOCKTCSA K APYTrOMY KAQCCY YCTPOMCTB
(OeCnMAOTHbIE OBTOMOOUMAM, CAMOAETHI, etC)
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[Mpu4nHbLI NPUMEHEeHUs

OKOHoOMMHYecKkue: CHUXeHne cebeCToOMMOCTM TOBAPA

CNAYQTALLUOHHbBIE obecnevyeHne YPOBHS KA4YECTBA MPOAYKLIMM,
PYHKLLUOHAADbHbBIE): HEAOCTYMNHOIO CpeAHeMY PABOTHMKY

CouuanbHble: 30MELLLEHMNE YEAOBEKA B OMACHbIX AAS XKM3HM U
3A0PO0BbS YCAOBMSIX: MOBbILLEHME 3A0PO0BbS U
©e30NacHOCTM TPYAQ



HacTpouka/ nOArOTOBKCI

JXU3HeHHbIU LLUKA

PaspaboTka

a
‘r
— ,\
. |
l |
’!l!! |
-

it ity {

| i

—, :
!
i

->BbiIBeA€HME U3 IKCNAYATALUMU




AeKoMmno3nums KoHCTpyKuMs
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[TpOMBILLAEHHbIE POOOTDI

OTpacau: OBTOMOOUMAECTPOEHNE, CAMOAETOCTPOEHME, MULLLEBOS,

O6AaacTH COOPKA, MEXAHOODOPADOTKA, MOKPACKA, KOHTPOAb KAYECTBAQ,
NMPUMEHEHUA: TPAHCMOPTUPOBKA, YNAKOBKA, 3D-CKAHMPOBAHME

Mpo6AeMbl  * MOBbILLEHME IPY30MOABEMHOCTU

paspaboTku: °* ONTUMM3ALMA PADOYEN 30HbI (BIFAYOb)

* MOBbILLUEHWNE TOYHOCTU (MAEHTUAOMKALMS, BHELLIHME CPEACTBA, KOMMOHEHTHI)
* OBbILLEHWE MAOBHOCTU (reHepaums TPAEKTOPMIM, KOMMNEHCATOPDI)

« obecnevyeHne 0e30NaACHOCTH

* MOBbILLUEHWNE PEMOHTOMPUTOAHOCTH

* PABOTA HOA MYABTUMOAQOAbHBIMU MHTEPTDEMCAMM

ANCTOHLMA MEXKAY PA3PADOTYNKAMM U MPOMBILLUAEHHOCTbIO
CAOXHOCTb (Nepe)nporpaMMMPOBAHMS

* UMHTETPALMA MOA 30AQYY (tOObEAMHEHME B KOMMAEKC)

e ObICTPOTA OOHOBAEHUM

¢ MpeHebpexeHne COUMAAbHbIM BOMPOCOM

NMpo6Aembl
BHEApPEHMUA:
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FIGURE 1 | A graphical description of the transition of the main task objectives from machines through industrial robots and Cobots, up to human operators.

1 Compact Gearboxes for Modern Robotics: A Review (FrIRaAl; Brussel)

2 Towards Mobile Multi-Task Manipulation in a Confined and Integrated Environment with
Irregular Objects (ICRA20; CLUA)



Figure 1 Concept of the mobile robotic manufacturing system
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Fig. 16.
under both healthy and two-joint faulty conditions.
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Fig. 4. Simulation results. Path performed by the different methods: nominal path (black dots); TAM (solid black lines); NLA (dotted red lines); MPC
(dashed green lines). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

(TrinE20; MaAamnsus)

1 Fault Detection and Diagnosis of Industrial Robot Based on Power Consumption Modeling

2 A real-time trajectory planning method for enhanced path-tracking performance of serial
manipulators (MMT21; UTaAus)




[MpmeHeHune npompoboToB

Fig. 13. The hybrid spray-painting robot is inspected by RQIC (1) Hy]
painting robot. (2) Car shell. (3) Conveyor. (4) Laser tracker.

1 Accurate dynamic modeling and control parameters design of an industrial hybrid
spray-painting robot (RCIM20; NMekuH)

2 A Robotics Inspection System for Detecting Defects on Semi-specular
Painted Automotive Surfaces (ICRA20; Kanaaa)

3 Automatic Pose Generation for Robotic 3-D Scanning of Mechanical Parts (TrOR20; IOK)
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Fig. 1. Dual robotic grinding system.
Figure 2. Example scene in the Unity environment with a task robot (on
the left) and the monitoring robot used for the experiments (on the right).

1 Asymmetrical nonlinear impedance control for dual robotic machining of thin-walled
workpieces (RCIM20; YxaHb)

2 Usability Study of a Robot Companion for Monitoring Industrial Processes



OTpacau:

Oo6AacTH
NPUMEHEHMUS:

NMpo6AeMmbl
paspaboTku:

NMpo6Aembl
BHEApPEHMUA:

CneLuuaAbHble poOOTbi

KOCMOHAOBTMKA, MYC, OKEAHOAOTUS, TEOAOTHS, OOOPOHKA, PA3BEAKA

PA3BEAKQA, NEPBUMYHBLIE MCCAEAOBAHMSA, 3BAKYaALMA, EOD, OrHeBAS NOAAEPXKKA

MNOBbILLEHME OCHALLEHHOCTU (AQTYMKM, BbIMUCAUTEAU, MUTAHUE)
MOBbILLEHME MPOXOAMMOCTH

MOBbILLUEHUNE MHTEAAEKTYOABHOM OBTOHOMHOCTM

CHUMXXEHME LLIYMHOCTU

obecneyeHmne 6e30nacHOCTM (OT MePEXBATA CB3M)
MOBbILLEHME OTKA30YCTOMYMBOCTM

MOUCK PELLUEHMM MO MHTEPTDENCAM ONEPATOPA

PABOTA HOA MYABTUMOAOABHBIMU MHTEPDEMCAMM

HEKOMMEPYECKOE MNMPUMEHEHME: MPEMMYLLLECTBEHHO FOCMPOrPAMMGBI
CAQDad CUCTEMATU3ALMA U KOOMNEPALMSA 3HAHUM M MPOTPAMMHbIX
OUMOAMOTEK

HM3KAS CTAHAQPTU3AUMI COMMX PODOTOB (M MHTEPTOEMCOB)

MOAbIN OMbIT MPUMEHEHMS B PEAAbHbIX YCAOBUAX
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Fig. 1: WRS-Telebot

1 Design of a Semi-Humanoid Telepresence Robot for Plant Disaster Response and Prevention
(IROS19; Kent, CLUA)

2 Self-modeling Tracking Control of Crawler Fire Fighting Robot
Based on Causal Network (IROS19; NekuH)

Research on spatial positioning of online inspection robots for vertical storage tanks (IR20; Kutam)



CepBHUCHbIe pOoOOThI

OTpacau: AOTUCTUKA, CEABCKOE XO39MCTBO, AODLIBAIOLLLASA MPOMBILLUAEHHOCTD,
KOMMYHOAbHAOS cdoepa (KAMHUHT etc), MEAMLIMHA

O6AacTH COOp NPOAYKTA, NeEpeEMELLEHME OOBEKTOB, HODAIOAEHME,
NPUMEHEHUA: KOHTOKTHbIE ONEePALMM, ABUXKEHME YEAOBEKA

Mpo6AeMbl  * YAYYLLUEHME B3AMMOAEMCTBMS B TOYMMNaAxX
paspaboTKU: * CAOXHOA MHTErPALMA (CNELLMHCTPYMEHT) MOA 30AQYY

NMpo6AeMmbl
BHEAPEHUS:

©OAbLLOE PA3HOOOPA3MNE TUMNOB
4OCTO CAADOAETEPMMHUPOBAHHBLIE YCAOBMS
* CYLLECTBOBAHME HA CTAAMM YHUBEPCUTETCKMX PA3PADOOTOK
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(c) (d)

1 compliant
| manipulator

| Cleaning

(2 (h)
module N
pray o~ . : "
= = S queegee l Notes: (a) Robot initial posture: (b) insulation arm starts rising;
| nozzie (¢) mnsulation arm approch to working space: (d) both arms
N . o Bru, P‘ . approach the working space; (e) stripping operation:
1 De\elopment of a Pipeline Inspection Robot for fhe Standard Oil (6 start Workiiig with both armus; () wiks comection Gpaalion;

Pipelife of China National Petroleum Corporation (ApS$20; Kutamu) (b) wire curlog S
2 Position-based Impedance Control of a 2-DOF Compliant Manipulator for a Facade Cleaning Operation (ICRA20; OK)

3 Research on mechanism configuration and coordinated control for power distribution
network live working robot (IR20; Kutamu)
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j 6 DoF Robotic Arm with Soft }

Skinout of artificial leather |

Microphone }

Holders for placing items
and custom attachments | ™

LED Strip for direction indication |

Ultrasonic sensors } A

LiDAR scanners } N

Floor sensors |— —_—

_| Soft Fingers with sensors
y ” to grasp objects
.| Camera for person- and

object recognition

Embedded
/| Computing Units

| Display to show the
“| state and information

| Fisheye camera
- -| Speakers

——| Intel RealSense Cameras

2

Fig. 1. Overview of Lio: sensor and hardware setup.

Fig. 1. Four robots in Assistive Gym providing physical assistance. The four
tasks include itch scratching, bed bathing, dressing, and drinking assistance.

1 Assistive Gym: A Physics Simulation Framework for Assistive Robotics (ICRA20, CLUA-pasHoe)
2 Lio-A Personal Robot Assistant for Human-Robot Interaction and Care Applications

(RAL20, F&P Robotics, Zurich)
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wearable robots

Fig. 8. Long-term application of the CVGC to passive-typ ;

./_—

L=y

J/ .

1 Design of Compact Variable Gravity Compensator (CVGC)
Based on Cam and Variable Pivot of a Lever Mechanism (IROS19; OK)

2 A Novel Portable Lower Limb Exoskeleton for Gravity
Compensation during Walking (ICRA20; Kutai)

3 Design and Prototyping of a Bio-Inspired Kinematic Sensing Suit for the Shoulder Joint: Precursor to a
Multi-DoF Shoulder Exosuit (RAL20; LUaHxan/Bb)

Neoprene '

[Fendon: ]
{ Routing |
| Elements :

] 'ElbowSupponﬁ

Back Support
Harness (Tendon
Terminals)

Strap (Tendon
Terminals) i

 Tendon-
| sheath
| termination

Markers

String Pots |
{Sensors)

[ sensors to |
{ Vicon Lock
i Lab (DAQ)

Overview of the sensing framework prototype for the shoulder exosuit

Hescription of the electro-mechanical and mechanical elements.
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Figure 14. Vanety of teleoperation applications with a SRL. a,b) vegetables picking, ¢) painting on a wall, d) washing a window, e.f) giving tools to a
g ) p pp g P & c)pa g g g g
worker and g) playing badminton.

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm Based on
Magnetorheological Clutches and Hydrostatic Transmission Lines (RAL20; KaHaaa)
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2 Wheeled Robot Dedicated to the Evaluation of the Technical Condition of Large-Dimension
)gineering Structures (ROB20; MoAbLuQ)




KOMMNOHEeHT:

* CEHCOpP®LI
* TMPMBOAbI

* MHTEPJOEMCHI
YNPABAEHMS
ATEPMUAADI
KMCTU
PEAYKTOPbI
30AQ0LLME
PYKOATKM

VR

AeKomMno3uuma Hay4HbIX 3aA04

O6AacTh:

NOOMBILLAEHHbIE
MOHMMNYASTOPbI
KOAAQOOPATUBHbIE
MOHMMNYASTOPbI
KOCMMYeCKme pooOoThI
POBOTHI AAS HC

POBOTHI CNELHAZHAYEHMS
POBOOTHI B ATOMIMPOME
MEANLMHCKME POOOTHI
C/X poBOThI

POBOTUIALMA TEXHMKM

'YMOHOUAHBIE PODOTHI
Bromopdobl
KBOAPRYMEADI
OECNMUAOTHUKM
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UHHOBALLUM

(b) 2.06s (c) 2.46s (d) 3.365

Fig. 12. Robot unsuccessfully attempting to climb a slippery 20° slope (aluminum with soap) without employing downward thrust from the propellers.
The robot goes up about one body length thanks to its momentum but then it slides down the hill. The time stamps are correlated to Fig. 10.

(a) 1.51s (c) 2.165 (d) 2.69s

Fig. 13. Robot successfully climbing a slippery 20° slope (aluminum with soap) by employing downward thrust from the propellers. The time stamps
are correlated to Fig. 11.

COBRA: COllaborative Bot with multi-Rotor Actuation (IROS19; FI-USA)
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1 WLR-II, a Hose-less Hydraulic Wheel-legged Robot (IROS19; Hardin loT)
of a Parallel Haptic Device with Gravity Compensation by using its System Weight (ICRA20; IOK)
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(a) t=4.58 (b) =12.58 (c) t=20.5s (d) t=26.5s

Fig. 7: JAXON digging soil using the static force comper
sation. Times in the captions are roughly synchronized wit
the graphs in Fig.9.

(a) t=19s (b) t=28s (c) =37s (d) t=48s

Fig. 10: JAXON carrying a wheelbarrow with our static
force compensation method. The robot succeeded to lift and
carry the wheelbarrow. Times in the captions are roughly
synchronized with the graphs in Fig.12.

Humanoid Robot’s Force-Based Heavy Manipulation Tasks with
Torque-Controlled Arms and Wrist Force Sensors (IROS19; U of Tokyo)
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X
%

. : . R Rl o Fig. 4. Experimental setup showing the robot (R,) deforming a plush
AR $ § = \Y . - . § A . : : 3
Flg 7 Results in the real-world environment Top left: initial steps of toy (R,) while the data is captured from an Intel RealSense D435 RGB-

the estimation before moving. Bottom-left: result of the estimation. Right: D Camera (R..) The other objects that have been experimented upon are
collision state (the robot’s third link is colliding with a cylindrical obstacle). shown in the inset above.

1 Collision Detection and Isolation on a Robot using Joint Torque Sensing (IROS19; 1IT+)

2 Simultaneous Tracking and Elasticity Parameter Estimation of Deformable Objects (ICRA20;PeHH)



3D laser scanner

Cameras 2

UHHOBALLUM

RGB-D sensor

Base with CPUs,
router and battery

9 DoF dexterous hand % 1 DoF soft hand

Figure |. Structure of a coordinated variable wheel-track walk-
ing mechanism.

1 Design and kinematics analysis of coordinated variable wheel-track walking mechanism
(IJARS20; Nanjing loT)

2 Remote mobile manipulation with the centauro robot: Full-body telepresence and
autonomous operator assistance (JFR20; 11T+)

3 Rolling based locomotion on rough terrain for a wheeled quadruped using centroidal
dynamics (MMT20; Cop6oHHa)
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Fig. 1. AgileBot and SkaterBot, two robots created with the help of our
interactive design system.

Fig. 10 Stair-climbing gait
-

Fig. 11 Climbing up stairs
\
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1 Linkage cable
;/

) Driving cables
0/

(a) The prototype system of CRSM  (b) Single segment

Fig. 1. The developed two-degree-of-freedom (DOF) malleable robot

. o . arm, showing various topology configurations it can achieve. A PUMA-like
Flg‘ 2. The Prellmlnary DCSlgn of CRSM[Q] configuration is shown in foreground.

Improved Mechanical Design and Simplified Motion Planning of Hybrid Active and Passive
able-driven Segmented Manipulator with Coupled Motion (IROS19; Harbin loT, Hong Kong Pol Un)

esigh and Workspace Characterisation of Malleable Robots (ICRA20; Imperial College London)




(c) Execution (d) Placement
an-robot interaction for robotic manipulator programming in Mixed Reality (ICRA20; UHHONoOAUC)



Fig. 4. Test set-up before the experiment with HoloLens.

ased interaction for human-robot collaborative manufacturing (RCIM20; Tamnepe)
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Fig. 1: The RAVEN-S, designed for remote teleoperation of rodent dissec-
ion on board the International Space Station. Shown in 3 arm configuration
iith and without protective covers.

Fig. 1. The On-Orbit Servicing Simulator at DLR RMC: detail of the micro-macro
space robot simulator.

1 RAVEN-S: Design and Simulation of a Robot for Teleoperated Microgravity Rodent
Dissection Under Time Delay (ICRA20; U of Washington, CuaTTA)

2 Coordination of thrusters, reaction wheels, and arm in orbital robots (RAS20; DLR)
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Design Optimization of Soft Robots (RAM20; LUaHxan/TOHKOHT)
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List of Abbreviations
CRCL:  Canonical Robot Command language ALFUS:  Autonomy Levels for Unmanned Systems Framework
OWL: Web Ontology Language PERMFUS:  Performance Measures Frameworks for Unmanned Systems
PDDL:  Planning Domain Definition Language MOAST:  Mobility Open Architecture Tools and Simulation
CORA:  Core Ontologies for Robotics and Automation PRIDE:  Predication in Dynamic Environment
ORO:  Open Robot Ontology SCORE:  System, Component, and Operationally-Relevant Evaluation
ROS: Robot Operating System V-REP:  Virtual Robot Experimentation Platform
RCS:  Real-Time Control System PerMIS:  Performance Metrics for Intelligent Systems
USARSim:  Unified System for Automation and Robot Simulation

Fig. 5. Hardware and Software infrastructure for performance evaluation of integrated robot systems.

The state of the art of testing standards for integrated robotic systems (RCIM20; lWWanxau/CLLUA)
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1 Predictive Inverse Kinematics: Optimizing Future Trajectory through
Implicit Time Integration and Future Jacobian Estimation (IROS19; IS-AIST, Japan)

2 Influence of the Approach Direction on the Repeatability of an Industrial Robot
(ApS20, Yexusa/CaroBakus)

3 Natural Frequency Prediction Method for 6R Machining Industrial Robot (ApS20, Llanxan)

4 Optimal Robot Motion for Accelerated Life Testing of a 6-DoF Industrial Robot (ApS$20, OK)

5 Disturbance observer enhanced variable gain controller for robot teleoperation with motion
using wearable armbands (AuRob20, lNyaH4yxoy/Bb)

6 Analytical Expressions of Serial Manipulator Jacobians and their High-Order Derivatives
based on Lie Theory (ICRA20, ¥YxaHb/Bb)

7 Ultra-High-Accuracy Visual Marker for Indoor Precise Positioning (ICRA20, Y46a)

8 Enhanced D-H: an improved convention for establishing a robot link | SEAG
coordinate system fixed on the joint (IR20, Changzhou) reference point (x4) 5 I ©

H-LEAG n == | S-LEAG
The parameter identification model considering 7 vty Rk

oth geometric parameters and joint stiffness (IR20, Xi'an) FiERG



UHHOBOLLMU
1 On Maximizing Manipulability Index while Solving a Kinematics Task (JIRS20; UO Sherbrooke)

./

2 An approach for jerk-continuous trajectory generation of
robotic manipulators with kinematical constraints (MMT20, LLaHxaw)

3 Hyper Dual Quaternions representation of rigid bodies kinematics (MMT20, Technion)

—_—

4 The XBot Real-Time Software Framework for Robotics (RAM20, IIT)

5 An Anadlysis of Joint Assembly Geometric Errors Affecting End-Effector for Six-Axis Robots (ROB20, TanAaHA)

6 Globally Optimal Inverse Kinematics Method for a Redundant Robot Manipulator with
Linear and Nonlinear Constraints (ROB20, UTaAus/Bb)

PTC - Modular Passive Tracking Controller for stack of tasks based contirol frameworks (RSS20, DLR)

otating sha
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Po60OTbl MMNOPTHbIE
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0 Kaapbl
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MupoBbie AMAEPb!
FANUC -

: AL ED ED DOOSAN UNIVERSAL ROBOTS
K :
OMNAHNU " I. l. KU KA i#smp
!.‘, A\VWbotics R

= DEEP TREKKER
gility
@ F&P FESTO ?obotics ATEWWI&

Personal Robotics
ASC. NTO DLR UnitreeRobotics

NirYO

Dynamic Robotics Laboratory

¢ * , SPARKiab
-

Laboratoire de

robotique

versiné Lave

de I'Ur
Robotic S Stems Lab ‘. e E - BIOMIMETIC ROBOTICS LAB

{
YHMBEpCUTETDI: MIT, Stanford, TUM, Oxford, QUT, IIT, OSU, Sapienza + npodoeccopsl




Coob6LwecTBA:

KoHdepeHuuu:

XYPHQAAbI:

Q
Q
Q

000000

0 00000

[fpeACTABA€HUE PE3YABTATOB

International Federation of Robotics (IFR) — douHaHCbI
[IEEE] Robotics and Automation Society (RAS)
International Federation of Automatic Control (IFAC)

International Conference on Robotics and Automation (ICRA)
International Conference on Intelligent Robots (IROS)

International Conference on Automation Science and Engineering (CASE)
International Conference on Field and Service Robotics (FSR)
International Conference on Advanced Robotics and Mechatronics (AIM)
International Conference on Safety, Security, and Rescue Robotics (SSRR)
International Conference on Humanoid Robots

Transactions on Robotics

Transactions on Mechatronics

Journal of Field Robotics

International Journal of Robotic Research
Robotics & Automation Magazine

SPIIRAS Proceedings, MAY, PTK



UHdOpPMALMOHHbIE pecypcChl

Q3bl AGHHbIX:

AutepaTypa:

O0oQoQOoo

CauTbl;

Scopus, IEEE Xplore, ResearchGate

Springer Handbook of Robotics (2ed)

Springer Tracts in Advanced Robotics

Robot Dynamics and Control (Spong, 2004)

Theory of Ground Vehicles (Wong, 2008)

Robotics, Vision and Control (P. Corke), 2017

Planetary Rovers. Robotic Exploration of the Solar System (A. Ellery), 2016

Cartesian Impedance Conirol of Redundant and Flexible-Joint Robots (C. Ott), 2008

Unite.Al: https://www.unite.ai/ (hitps://www.unite.ai/conferences/)

WikiCFP: hitp://www.wikicfp.com/cfp/call?conference=robotics

Robotics and Intelligent Systems:

hitp://www.stengel. mycpanel.princeton.edu/MAE345.hitml

Robohub: https://robohub.org/

Reddit.Robotics: hitps://www.reddit.com/r/robotics/

RIA. Robotics Online: https://www.reddit.com/r/robotics/

ScienceDaily: hitps://www.sciencedaily.com/news/matter energy/robotics/
DailyTechinfo: https://www.ddailytechinfo.org/robots/

Po6oTexHuk: hitp://www.robotexnik.info/




UHdOpPMALMOHHbIE pecypcChl

KaHaAbI PRO po6oToB, MATLAB, Northwestern Robotics, AwesomeTech,
Youtube: Brian Douglas, IRIM Lab Koreatech, Canadian Space Agency,
Robotix with Sina, The Construct, Video DIAG - Sapienza, Universita di Roma

FraunhoferlPA, Human Robot Interfaces and physical Interaction (liT), UT Human
Centered Robotics Lab (Texac), Allied Technology, LLC; ispace, RobotWorx,

R International Federation of Robotics, Photoneo, Robotic Systems Lab,
HoneybeeRoboticslid,

Robotics Plus, Arash Ajoudani, UTS: Centre for Autonomous Systems (CuaHemn),

Janis Stolzenwald, Atsushi Kakogawa, SketchLab KAIST, telerob, KAIST Biorobotics Lab,
Antonio Franchi Twente University, LAAS-CNRS; Tokyo Robotics, Minas Liarokapis,
Interactive Robotic Systems Lab at KAIST, Robust Autonomy and Decisions, EIT TUK,
REDS Lab - Imperial College London, matsunolab, H2020 Project CENTAURO,

Daniel Sanchez,



HepblHOYHbLIM NOTEHLUAA

O3A0pOBAEHUE BPEAHOIO NMPOU3BOACTBA
(Xumus, ceAbckoe X031UCTBO, NULLLEBASA MPOMbILLUAEHHOCTb)

MOHUTOPUHI: AeCd, BOAOEMbI

pb6a ¢ YC: AOCTABKA rpy30B B TPYAHOAOCTYNHYIO MECTHOCTb, 3BAKYALLUS,
y4acTue B NOMCKaxX

MeaAUUMHA

O MHOXeCTBO APYrMx NPUMEHEHUN: AOCTATOYHO MEXAHU3ALUN/ABTOMATHU3ALLUMU



