A

AKLIMOHEPHOE OBLUECTBO et
«LUEHTPAJITIbHOE =
KOHCTPYKTOPCKOE BKOPO
ABTOMATUKWN»

AKLINOHEPHOE OBLIECTBO
«KOPTOPALINA
«TAKTUHECKOE PAKETHOE BOOPY>XEHUE»




OBO MHE @

PapakwimHa BeHepa
BepudukaTtop Ha npeanpuatum AO «LUKBA»




C YEIo BOOBLIE BCE HAYAINOCb @

ROHBEFEHLUNS 8
FPGA-SYSTEMS
=o=4.1

dapaKLWwmnHa

T




LEN OOKNAOA

@




BEPUDOUKALIUA MO MINC

Bepudmkauma — npouecc nposepkn, paboTtaeTt nu BaLl
NPOEKT TakK, KaK 3agymMaHo.

Llenb Bepudmkaumm — BbISBUTb OLUNOKM B JOrMKe
An3anHa 0o ero peanusauun.

BaxHocTb BepVICbI/IKaLI,VIVI: IKOHOMUWUT BpeEMA U OEHDBIN.



BBEOEHUE B PYUVM @

NHCTpYyMeEHT ana sepudukaumun, ynpowiaeTt npotecc
TectmpoBaHua B VHDL n Verilog npoektax

[lpenmywiectea PyUVM

AKTUBHOE
coo0LLEecTBO U
borataga
OOKYyMeHTaumns

NHTerpauus c
CYLLECTBYHOLLMMMU
dopenmBopkamu

[lpocToTa




NMPUMEP ®PATMEHTA TECTA @

from pyuvm import uvm_component, uvm_sequence, uvm_driver, uvm_config_db

class MySequence(uvm_sequence):

def body(self):
for i in range(5): =y [ eHepaums CTUMYNOB

self.start_item() <
self.data =i
self.finish_item()

class MyDriver(uvm_driver):
def run_phase(self): OTnpaBKa AaHHbIX B
while True: < DUT
txn = self.seq_item_port.get_next_item()
print(f''Sending data: {txn.data}"")
self.seq_item_port.item_done()




TECTOBbIV MPOEKT TINYALU @

SC‘
Mpoekt TinyALU ooy,
npeacraBnsieT U3
cebs BbINONHEHNE
6a30BbIX
apudmMeTU4eCcKnx
N NOrMYECKNX
ornepauun. e,
&r




PE3YJIbTATbI BbINOJIHEHUA TECTOB NPOEKTA TINYALU

50000.00ns INFO
50000.00ns INFO
50000.00ns INFO
50000.00ns INFO
50000.00ns INFO
50000.00ns INFO
50000.00ns INFO
50000.00ns INFO

[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:
[uvm_test top.env.scoreboard]:

PASSED:
PASSED:
PASSED:
PASSED:
PASSED:
PASSED:
PASSED:
PASSED:

Oxb5 ADD 0xc0O = 0x0175
Ox1b AND Oxle = 0x001la
Ox4b XOR 0xd1 = 0x009a
Oxeb MUL 0xd2 = 0xcOc6
Oxff ADD Oxff = Ox01lfe
Oxff AND Oxff = Ox0O0ff
Oxff XOR Oxff = 0x0000
Oxff MUL Oxff = OxfeO1
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PE3YJIbTATbI BbINOJIHEHUA TECTOB NMPOEKTA TINYALU

kkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkkkhkkhhkhkhkhkhkkkkkkkkkkhkkhkhkhkkkkkkkkkkhkkhkhkhkhkhkkkkkkkkhkkkkkhkhkhkkk

*»* TEST STATUS SIM TIME(ns) REAL TIME(s) RATIO(ns/s)
kkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkhkkkkhkkkkhkhkkkhkkkhkkkkkkkkkhkkkhkkkhkkhkkhkkkkhkkhkkhkkkhkkhkkhkkkhkkkkkkhkkhkkkik

** testbench.AluTest PASS 51000.00 0.01 3964811.39

** testbench.Parallel Test PASS 50000.00 0.01 4350486.46

** testbench.FibonacciTest PASS 34000.00 0.01 3214750.59

** testbench.AluTestErrors PASS 50000.00 0.01 4608213.76

kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkhkkkkhkkkhkkkhkkkkkkhkkkkkhkkkkkhkkkkhkkkkkkhkkkhkkkhkkkkkkhkkhkkkkk

*»* TESTS=4 PASS=4 FAIL=0 SKIP=0 185000.00 0.13 1399866.93

**

**

**

**

**

**
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PE3YJIbTATbI BbINOJIHEHUA TECTOB NMPOEKTA TINYALU @

OwnbkKa B Koae, TeCTbl He NpoLunun

50000.00ns ERROR testbench.py(222) [uvm _test top.env.scoreboard]: FAILED: Oxd4 ADD
Oxe8 = Oxffec expected 0x0lbc

50000.00ns INFO testbench.py(219) [uvm_test top.env.scoreboard]: PASSED: 0xf5 AND 0x40
= 0x0040

50000.00ns ERROR testbench.py(222) [uvm_test_top.env.scoreboard]: FAILED: Oxff ADD Oxff
= 0x0000 expected 0x01fe

50000.00ns INFO testbench.py(219) [uvm_test top.env.scoreboard]: PASSED: Oxff AND Oxff =
Ox0Off

50000.00ns INFO testbench.py(219) [uvm_test_top.env.scoreboard]: PASSED: Oxff XOR Oxff =
0x0000
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PE3YJIbTATbI BbINOJNIHEHUA TECTOB NPOEKTA TINYALU

MHdopmaumsa o nponaeHHbIX NN HeNPOMNAEHHbIX TecTax

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkhkhkhkhkhkhkkkkkkkkkkkkkkhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkkkkkkk

*»* TEST STATUS SIM TIME (ns) REAL TIME (s) RATIO (ns/s) **
k,kkkkkkkkkkkkhkkkkkkkkkkkkkhkhkhkhkkkkkkkkkhkhkhhkhkhkkkkkkkkkkkhkhkkhkhkhkhkhkkkhkhkkkkkkkhkkhkkhkhkhkhkkkkkkkkkkkkkikk

** testbench.AluTest FAIL 51000.00 0.01 4212807.31 **
** testbench.ParallelTest FAIL 50000.00 0.01 3890386.97 **
** testbench.FibonacciTest FAIL 12000.00 0.01 1377628.25 **
** testbench.AluTestErrors PASS 50000.00 0.01 4272838.78 **
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhkkkkkhkkkkkkkkhkkhkkkhkkkkkhkkkkhkkkkkkhkkhkkkhkkkhkkkhkkkhkkkkkikk

*»* TESTS=4 PASS=1 FAIL=3 SKIP=0 163000.00 0.13 1232249.16 **

kkkkkkkkkkkkkhkhkkkkkkkkkkhkkhkkkkkkkhkhkhkhkhkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkhkkhkhkkkkkkkkkkkkkkkkk




OlNbIT BEPUPUKALIUU NMPOEKTA O NMINC «CNOXXEHUE @
MHOIOPA3PAOHLIX MONOXUTEJIbHbIX YACEI»

NMpobnembi:
Lenn Bepudmkaumm npoekra

- YctapeBlee obopynosaHue n N0

[TlpoBepKa CnoXXeHusd

MHOropaspAaaHbIX YACEN - MonyyeHne nNuUeH3nn questasim

[1poBepka noBeaeHus N
nporpammbl Npy noaave -OTcyTcTBMe bubnmnoTtek Xilinx B

oTpuulaTenbHOro Yncna cumynaTope Questasim
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QUESTASIM U SIMULATION COMPILATION LIBRARY WIZARD @

Questasim — cuMyJIATOp, MO3BOJISIIONIUI OTCIICIUTD U IIPOBEPUTH
npoekTsl Ha [TJINC

[Npouecc Co3sgaHue v BsaumopeiicTaue ¢

Apyrumu
NHTerpauua c Bepudomkaunm yripaBneHme COMMOHEHTAMM

PyUVM bonee yoobHbIn S ——
N 3P DEKTUBHBIN TeECTaMU cpeay!

Simulation Compilation Library Wizard - nHcTpyMEHT, T103BOJISIOIIHIA
KOMITMIIHPOBaTh OMOJIMOTEeKH, Takue kKak Xilinxcorelib
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YCTAHOBKA QUESTASIM @

[Ona pabotbl QuestaSim noTpebyeTcs 3arpy3nTb
YCTAaHOBOYHbIN dpauns

> chmod +x QuestaSetup-23.1std.1.993-linux.run

> /QuestaSetup-23.1std.1.993-linux.run
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YCTAHOBKA QUESTASIM @

B ¢pann .bashrc nob6aBuThb:
export PATH="/intelFPGA/23.1std/questa_fse/linux_x86_64":$PATH

BbINONMHUTbL KOMaHAbI
OBHOBINEHWE HACTPOEK

> source ~/.bashrc
> VSiMm. < 3AMNYCK QUESTASIM
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OLUMEBKA: MTULIEH3US! @

> vsim

** Fatal: Failed to initialize licensing environment. License
environment not set correctly.

Unable to checkout a license. Vsim is closing.

** Error: Invalid license environment. Application closing.

export
LM_LICENSE_FILE="intelFPGA/23.1std/questa_fse/license.dat":$
LM_LICENSE_FILE
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8 YCTAHOBKA U UHTErPALIMSA BUBITMOTEK XILINXCORELIB @

# -- Loading package std _logic_1164

# -- Compiling entity Adder_first_stage

# -- Compiling architecture Adder_first_stage a of Adder_first_stage

# ** Error: (vcom-13) Recompile xilinxcorelib.xbip_addsub_v2 0 _comp because
ieee.std logic_1164, std.textio have changed.

# ** Error (suppressible):

/sources/Adder_first_stage.vhd(64): (vcom-1195) Cannot find expanded name
"xilinxcorelib.c_addsub_v11 0".

# ** Error: /home/ubuntu/fourth_project/sources/Adder_first_stage.vhd(65): (vcom-
1105) Name (indexed name) does not denote an entity name.

# ** Error: /home/ubuntu/fourth_project/sources/Adder_first_stage.vhd(64):
Unknown expanded name.

# ** Note: /home/ubuntu/fourth_project/sources/Adder_first_stage.vhd(105): VHDL
Compiler exiting




1
) YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB

3 Xilinx Simulation Library Compilation Wizard - Select Simulator - bt

Select Simulator
() ModelSim PE

() ModelSim SE
() ModelSim DE
(@ Guesta Simulator
() Riviera-PRO

() Active-HDL

Select 32-Bit or 64-Bit Format
() 32-Bit
(@ 64-Bit

Simulator Executable Location (The ¢ commanddine option)
Cquestasimbd_2021. 1 winb4d Browse...

Compxdib Configuration File (The ofg command-ine option)
compxlib.cfg Browse ...

Compulib Log File (The dog commanddine option)

compxlib log Browse...

Do not use this wizand For 15im or ModelSim Xilinx Editiion as they come with pre-compiled simulation libraries. Only specific versions of the simulators are supported. Please verify that the selected simulator
wersion satisfies the following requirements:

Model Sim/Questa Simulator 10.1a and later
Riviera 2010.10 or later
Active-HDL 8.3 or later

= Hack Mext = Cancel
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° YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB

44 Xilinx Simulation Library Compilation Wizard - Indicate the HDLs supported by your simulator — =
Select HDL{s) used for simulation
() Both VHDL and Verilog
(® VHDL
() Verilog

Please ensure that simulator is licensed for selected HOL(E).

After compilation, the following types of simulations: can be performed
- Behavioral Simulation in VHOL

- Structural Simulation in VHDL

- Timing Simulation in WHOL

| More Info

< Back Mext > Cancel
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YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB

4 Xilinx Simulation Library Compilation Wizard - Select Device Families — b4

Select Device Familes
All FPGA Device Families
[] AllCPLD Device Families

Autix7

Artix 7 Low Voltage

Automotive 3500XL

Automotive Artix7

Automotive CoolRunner?
Automotive Spartan3

Automotive Spartan3f

Automotive Spartan-34 DSP
Automotive Spartan3E

Autometive Spartant

Automotive Zyng

CoolRunner XPLA3 CPLDs
CoolRunner2 CPLDs

Defense-Grade Artix7
Defense-Grade Kintex7
Defense-Grade Kintex7 Low Voltage
Defense-Grade Spartan-60
Defense-Grade Spartan-60 Lower P...
Defense-Grade Vitex-4Q
Defense-Grade Vitex-50
Defense-Grade Virtex-60
Defense-Grade Virtex-60 Lower Power
Defense-Grade Vitex7
Defense-Grade Zyng

Kirtex7

Kintex7 Low Voltage

Space-Grade Virex-43Y

Spartand

W
P T A ae FLAKL

(HEMEERNAESEEREROOREERRIORORE

< Back Mext = Cancel
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YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB

9 Kilinx Simulation Library Compilation Wizard - Select Simulation Libraries

Select libraries for Functional and Timing Simulation

FPGA designs(LUMISIM)

igns (CPLD. UNIS000

CORE Generator (¥ilinxCoreLib)

[] Timing Simulation library for FPGA and CPLD designs (SIMPRIM)
[ EDK Simulation Library

Specify more library source path (The -source_lib command-ine option):

Specify more Compzxlib command-ine option:

Mare Info

< Back Mext > Cancel
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} YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB

44 Kilinx Simulation Library Coempilation Wizard - Output directory for compiled libraries
Output directory for compiled libraries

Cuxliree14.70SE_DS\SEN«<language > .<simulator:*<version="<platform:: Browse...

Default

] Map only to existing pre-compiled libraries {i.e. no -w owenwrite commandine option)
Exclude superseded (-exclude_superseded option for EDK anly
Exclude sublib (exclude_sublib option for EDK only

[ Verbose {-verbose)

Advanced options

You need to remove those entries in angle brackets if you are changing the location to something other than the default.

Choosing Map only option is same as not including -+ argument in compxlib

More Info < Back Launch Compile Process > Cancel
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YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB

+4 Xilinx Simulation Library Compilation Wizard - Start Compilation — >
Compiling Simulation Libraries

Restart

EUNNING WNEW INTEGEATED CCHMPXLIE ... ~
compxlib -5 guestasim -64bit -1 wvhdl -arch fpga -1lib unisim -1ib xilinxcorelib -w
Cutput from log file : compxlik.log

7 FAYS 7
_,-"_,-" N WVENDCR : Xilinx Inc.
AY AY v VERSICOH : 14.7 (P.20131013)
kY N APPLICATICN : compxlib
£ ! CONTENTS : Compilation Log
f_ f AN FILENAME : compxlib.log
A oSN
Ay AVAY AN

Processing command line ...

Reading the compxlib configuration file - 'compxlib.cfg' ...

Library Source Paths => 'C:/Xilinx/14.7/ISE_D5/ISE®

Current Working Directory => '"C:\Xilinx%14.7\ISE DS\ISE®

Compilation Mode = FAST

Execute Mode = ON

Scheduling library installation & compilation for architectures: aartix7 artix7 artix7]l aspartan3 aspartan3a aspartan
gvirtex6l gvirtex7 gzyng spartan3d spartan3a spartan3adsp spartan3e spartané spartanél wvirtexd wirtex5S virtex6 virtexé

Scheduling likbrary installation & compilation for likbraries: unisim xilinxcorelib
Signature:-—

compxlib -5 guestasim -64bit -1 whdl -arch fpga -1ib unisim -1ib xilinxcorelib -w

Mare: Info < Back Mext = Cancel
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° YCTAHOBKA U UHTEIPALUUA BUBJIMOTEK XILINXCORELIB @

Select Library x

m_ [FLILge Fm Lty _l_
i wm2 g Create a New Library (X
-l wm reg11
- Jl wme-2.22 —(roate
i veog |
[+ veriog_src " anew library
-4l vh ficov b NP
gl i wo f* amap to an existing library
_+_|[:| vhdl src i . . .
-4, vhdopt_io " @anew library and a logical mapping to it
[+ visualizer-examples
-l vital2. 20 _ a .
i vizoss Litwary Name:
-4} vital2000 |xilinxmrelih
:JD wm_sic
[+H] voul_src ; HEFIE .
-4l il common vip v1 00 Library o
4, xinccoreit |/home/ubuntu/intelFP w| Browse... |
-l wiliroecoredin ver vi
El [
—— Library path oK | Cancel ‘
|Ihmefubuntu!intelFPﬁM23.15tdfquesta_i’se.ﬂ’xilinxcare]ih
Ok | cawa |
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PE3YJIIbTAT COBPAHHOI'O MOAYIIA

# Loading std.standard

# Loading std.textio(body)

# Loading ieee.std_logic_1164(body)
# Loading ieee.numeric_std(body)

# Load?ng ?eee.std_log?c_arith(body) I_I O.D. Kﬂ I'OL‘I E H VI E
# Loading ieee.std_logic_unsigned(body) EI/I BJ_I I/I OTE K X| | | nxcore“b

# Loading work.max(behavioral)#1
# Loading xilinxcorelib.xbip_addsub_v2 0 comp <=

# Loading xilinxcorelib.bip_utils_pkg_v2_0(body)

# Loading xilinxcorelib.bip_usecase_utils_pkg_v2_0(body)

# Loading xilinxcorelib.c_addsub_pkg v11_0(body)

# Loading xilinxcorelib.xbip_pipe_v2_0_xst_comp

# Loading work.adder_first_stage(adder_first_stage_a)#1

# Loading xilinxcorelib.xbip_dsp48_addsub_v2 0 _comp

# Loading xilinxcorelib.c_addsub_v11_0(behavioral)#1

# Loading ieee.std_logic_signed(body)

# Loading xilinxcorelib.xbip_pipe_v2_0_comp

# Loading xilinxcorelib.bip_dsp48_addsub_pkg v2 0(body)

# Loading xilinxcorelib.xbip_dsp48 addsub_v2_0(behavioral)#1
# Loading xilinxcorelib.xbip_pipe_v2_0(behavioral)#5

# Loading xilinxcorelib.xbip_pipe_v2_0_xst(behavioral)#1

# Loading work.adder_second_stage(adder_second_stage_a)#1
# Loading xilinxcorelib.c_addsub_v11_0(behavioral)#2

# Loading /home/ubuntu/.local/lib/python3.8/site-packages/cocotb/libs/libcocotbfli_modelsim.so
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PE3YJIbTAT BEPUDUKALIUN NMPOEKTA @

# 5000.00ns INFO testbench.py(171) [uvm_test _top.env.scoreboard]: PASSED:
(944473296573929042739 + 944473296573929042739) + (944473296573929042739 +
944473296573929042739) = 3777893186295716170956

# 5001.00ns INFO cocotb.regression

%k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k 3k %k 5k >k 3k k 5k %k 5k %k 5k %k 5k %k 5k %k 5k k 5k sk 5k k 5k k 5k >k 5k k 5k 3k 5k sk 5k >k 5k sk >k sk 3k 3k 5k 3k 5k >k >k 3k 5k sk >k sk 3k 3k >k 3k 3k 3k >k 3k 3k 3k %k 3k %k %k %k 3k %k 5k %k %k *k k %

%

TEST STATUS SIM TIME(ns) REAL TIME(s) RATIO(ns/s) **

H

3K 3K 3Kk 3Kk 5k 5k 5k 5k 5k 5k sk sk sk sk sk sk sk sk 5k 5k 5k sk sk sk sk sk sk sk sk 5k 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k 5k 5k sk sk sk sk sk sk 5k 5k 5k 5k sk sk sk sk sk sk sk k
%k

testbench.SumTest PASS 5001.00 0.28 18067.84 **

H

3K 3k 5k 5k 5k 5k 5k 5k 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k 5k 5k sk sk sk sk sk sk 5k 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k 5k 5k sk sk sk sk sk sk 5k 5k 5k 5k sk 5k sk sk sk sk sk 5k 5k 5k 5k 5k sk sk sk sk sk sk 5k 5k 5k 5k 5k 5k sk sk sk sk sk k
%

TESTS=1 PASS=1 FAIL=0 SKIP=0  5001.00 0.30 16609.01 **

H

%k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k 3k >k 5k >k 3k %k 5k %k 5k %k 5k %k 5k %k 5k %k 3k %k 5k %k 5k %k 5k %k 5k %k 5k %k 5k >k 5k %k 5k >k 5k %k >k >k 5k >k 5k 3k 5k >k 5k 3k 5k >k >k 3k 5k 3k >k 3k >k 3k >k 3k >k 3k %k >k >k %k %k 5k %k %k %k %k *k %k %
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PE3YJIbTAT BEPUDUKALUU NMPOEKTA @

# 5000.00ns ERROR testbench.py(175) [uvm_test_top.env.scoreboard]: FAILED:
(9444732965739290427391 + 944473296573929042739) + (944473296573929042739 +
944473296573929042739) = 7555786372591432341912 expected 12278152855461077555608

%k %k 3k 3k 3k 3k 3k >k 5k %k 3k >k ok 5k >k 5k %k 3k %k 3k >k 3k 5k %k 5k %k 3k >k >k 5k 3k 5k %k 3k %k >k 5k >k 5%k %k 3k %k 3k 5k 3k 5%k %k 3k %k %k >k %k 5%k %k 5k >k %k >k %k 5%k %k 3k %k 3k >k >k %k %k 5k %k 5k >k %k %k %k 5k k %k k %k

k %k %k k 5k k

** TEST STATUS SIM TIME (ns) REAL TIME (s) RATIO (ns/s) **

3k 3k 3k 5k 5K 5k sk sk 5k 5k sk sk sk sk 5k sk sk sk sk sk ok sk sk sk sk 5k sk sk sk sk sk Sk 5K sk sk sk sk ok sk sk sk sk Sk sk sk sk sk sk Sk ok sk sk sk sk Sk ok sk sk sk sk Sk ok sk sk sk sk ok sk sk sk skosk sk sk skosk sk sk sk sk
5k %k %k k 5k k

** testbench.SumTest FAIL 5001.00 0.18 28023.82 **

3K 3k 3k 5k 5k 5k sk sk 5k 5k sk sk sk 5k 5k sk sk sk sk 5k 5k sk sk sk sk 5k sk sk sk sk Sk Sk 5k sk sk sk sk 5k sk sk sk sk 5k 5k sk sk sk sk 5k ok sk sk sk sk 5k 5k sk sk sk sk sk ok sk sk sk sk ok ok sk sk skosk sk sk skosk sk sk sk k
k %k %k %k k

** TESTS=1 PASS=0 FAIL=1 SKIP=0 5001.00 0.20 24664.28 **

3k 3k 3k 3k 3k 3k 3k 3k sk 3k sk sk sk sk 3k 3k 5k 5k 3k sk sk sk 3k 3k 5k sk sk sk sk 3k sk 3k sk sk sk sk sk sk 3k 3k sk sk sk sk sk 3k 3k 3k sk sk sk sk 3k 3k 3k 3k 3k sk sk 3k 3k 3k 3k 5k 3k sk sk %k 3k >k 5k 5k %k %k %k %k %k k k




Cnacun6o 3a BHUmMmaHue!

AKUMOHEPHOE OBLLUECTBO
«LUEHTPAJIbHOE KOHCTPYKTOPCKOE BIOPO ABTOMATUKW»
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