
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


' • lDS-6/ 
UN ID 0 

PINAL REPORT 

(DRAFT) 

on Project D~/90/015 

"ASSISTANCE TO THE CENTRAL RESEARCH INSTITUTE OF QUALITY CONTROL 

AND METROLOGY (CRIQCM) OF THE STATE COMMITTEE FOR. SCIENCE AND 

TECHNOLOGY" 

. . 

Prepared by: 

Contractor's Team Leader Dr. A. S. Obout~ov 
with participation of experts Dr. Yu. s. Doanin, 
Dr. F. E. Kurochkin, Dr. Yu. A. Atanov, and Dr. A.I. Narti~ov 

on the basis of: 
- the results of the coapletion of the Project DRK/90/0lS 

Approved by: 
Director General of the contracting organization, VNllFTRI, 
Dr.B.l.Alshin 

Dece•ber 

1993 

1 



SYNOPSIS 

Keywords: project, 11etrology, experts, training, equi~nt. 

In the period from January 1991 to Dece•ber 1993 the 

following activities have been acco•plished on the Project 

DRK/90/0lS •AHsistance to the Central Research Institute of 

Quality Control and Metrology (CRIQCM) of the State co .. ittee for 

science and technology•: 

- services offered by international experts; 

- training of the personnel (including the study tour); 

~ equip•ent delivery and deployment; 

- d~velopaent of the Project Docu•ent (Contract 

91/009/VK). 
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The essence of work has been defined in the Ter•s of 

Reference of July 1991. All the services and deliveries specified 

in the Project DRK/90/01S have been successfully co•pleted by 

December 1993. This fact is certified by the Protocol drawn up and 

signed by the CRIQCM, UNDP, and VNIIPTRI of Dece•ber 2, 1993. 

The work was financed by the UNIDO-VNIIFTRI Contract No 

91/199 of November 2S, 1991. 

The Pinal Report (Draft) has 8 pages. 
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I • INTRODUCTION 

In accordance with the Project Document of August 14, 1991 
and the Terms of Reference of July 1991, the contracting 
organization, VNIIFTRI, selected the tea• of highly qualified 
iaternational experts, organized a study tour of four high-level 
DPRK experts over the metrological centers of Russia and China, 
trained ten CRIQCN specialists. delivered to the CRIQCN and put 
into operation the appropriate equip•ent listed in Annex 3 of the 
Terms of Reference, and successfully co•pleted the entire progra• 
by Dece•ber 1993. 

The delivered equipaent is run now by the CRIQCM specialists 
trained in Russia. The aetrological servicing of the DPRJC science 
and industry has begun. 

Perforaance of laser facilities and of capacitance and 
inductance standards corresponds to the high international level • 

. • The representatives of the DPRK Government and UNDP 
appreciated the successful acco•plishment by the contracting 
organization, VNIIFTRI, its co .. it•ents under the Project 
DRK/90/0lS. 

II. GENERAL 

2.1. Fulfillment of the Project DRK/90/015 

2.1.1. Services of the international experts 

Responsibilities imposed on the experts by the Contract have 
been fulfilled and the necessary advice on scientific and 
technological matters given. The actual fulfillment of the mission 
by the experts is as follows: 

2.1.1.1. Project area, Pyongyang, 1991 

(a) CTA, General metrology (Dr. Oboukhov) 
(b) Laser measurements (Dr. Domnin) 
(c) Electric measurements (Dr. Kurochkin) 
(d) High Pressure measurements (Dr. Atanov) 

(e) Project Document (Contract 91/008VK) 

T 0 T A L 

2.1.1.2. Project area, Pyongyang, 1993 

(a) CTA, General metrology (Dr. Oboukhov) 
(b) Laser meaaurementa (Or. Domnin) 
(c) Electric measurements (Dr. Kurochkin) 
(d) Pressure measurements (Dr. Martinov) 

T 0 TA L 

Planned 
m/m 

1. s 
o.s 
o.s 
o.s 

1. 3 

4.J 

2.4 
2.4 
l. 3 
1. 9 

8,0 

Actual 
11/m 

1. s 
o.s 
o.s 
o.s 

1. 3 

4.3 

2.4 
2.4 
1. 3 
l. 9 

8.0 
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2.1.;.3. Briefing• debriefing 
(UNIDO, Vienna, 1991-93) 

T 0 TA L 

0.4 

0.4 

During the realization of their •ission, the experts gave a 
number of lectures on various probleas of aetrology and trained 
the personnel to operate the deliver~d aetrological equi(lllent. 

The work of the experts has been positively appraised. 

2. 1. 2. Training 

s 

According to the Project DRK/90/0lS the training of DPRK 
specialists was carried out in three stages: 

(i) study tour of four high-level experts to Russia and China 
in 1992; 

(ii) training of ten CRIQCM specialists at the metrological 
centecs of Russia in 1992; 

(iii) training of the CRIQCM personnel to operate the 
delivered metrological equipment. 

The Korean side organized training of the CRIQCM scientists 
in computer applications. 

The actual training data are as follows: 

2.1.2.1. Study tour, 1992; the experts: Dr. Li 11 Yon, Dr. 
Yun Ok Hen, Dr. Kim Kwang Ho, and Mr. Chong Oyeng Hwang. 

Planned Actual 

Visits to the metrological 
centers of Russia 
(Moscow, St.Petersburg, Kazan) 12 days 12 days 

Visit to the National Institute 
of Metrology (China, Beijing) 11 days 11 days 

T 0 TA L 23 days 23 days 

2.1.2.2. Training of ten CRIQCM specialists in Russia, 
1992 (in man-days) 

VNllfTRI 280 280 

VNIIOPI (Moscow) 70 70 

VNIIM (St. Petersburg) 3SO 3SO 

T 0 TA L 100 700 

At the end of th3 visit all trainees obtain6d the appropriate 
certificates. 



2.1.3. Delivery and deployment of equipment 

The equipment listed in Annex 3 of the Teras of Reference was 
delivered to the CRIQCN in 1991-1993 and put into ov~ration. 

The additional delivery (at the expense of VNIIPTRI) 
included: a stabilized laser LGN-302, •&ins voltage stabilizer 
"Samlex", multimeter, set of theraal conductivity standards, 
dis~harge tube for a laser, and a set of aligning optical and 
mechanical eleaents. 

To improve servicing and aaintenance of the equipment over 
the guarantee period, VNIIPTRI will provide the CRIQCN with two 
oscilloscopes and a PC Ja6. It was reco .. ended to the DPRK 
Government and UNDP to equip the CRIQCN with eight uninterrupted 
power supply units UPS-SOO, four air conditioners, and laboratory 
furniture (see Progress Report No. 3). 

2.1.4. Fulfillment of Working Schedule 

The working schedule of the Project DRK/90/0lS was fulfilled 
as. fp l lows: 

Beginning of the wort 

First visit of experts 

Study tour 

Training 

Manufacture and certification 
of equipment 

Delivery of equipment to CRIQCM 

Second visit of expert~ 

Planned 

Apr 1991 

June 1991 

Oct 1991 

May 1992 

March 1993 

Apr 1993 

Apr i I -
May 1993 

Actual 

Nov 1991 

Dec 1991 -
Jan 1992 

March -
Apr 1992 

July -
Sept 1992 

March 1993 

Oct 1993 

Oct -
Dec 1993 
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The beginning of the work has been postponed due to a long 
delay in preparing the Project and Contract documents in the UNIDO 
and UNDP and the late delivery of the equipment to the CRIQCM has 
happened because the Korean side had not been ready to host the 
experts arriving with the equipment. 



2.1.S. Budget execution 

I T E M E x p e n s e s 

Planned Actual Overdraft 

1. International experts 87.7 90.9 J.2(i) 

2. Training Sl.6 58.888 s. 288 (ii) 

3. Equipment 146.9 166.91 20. 01 (iii) 

4. Activities on Contract 91/008/VJC 11.8 11.8 

TOTAL 300.0 328.498 28.498 

(i) - the overdraft is due to the costs of briefing
debriefing at the UNIDO Headquarters in Vienna; the 
costs were accidentally omitted fro• the Project Document. 

(ii) - the overdraft is due to a purchase by the UNDP of four 
air tickets for the participants of the study group 
flying over the Pyuonyang-Moscow-Beijing itir.erary; the 
airfare exceeded the sum specified in the Project. 

(iii) - two reasons underlie the overdraft: 
(a) the inflationary growth of costs for the equipment 
during the delay in the start of the Project (USS 7,500); 
(b) the additional expenses incurred by VNIIFTRI for 
storing and/or maintaining the certified equipment, 
because the Korean side was not ready to meet the experts 
with that equipment (USS 12,510). 

Thus, the total expenses incurred by VNIIPTRI during the 
execution of the Project exceeded the esti•ate by USS 28,498 for 
reasons independent of VNIIFTRI. 

The overdraft on items paid for in roubles, including the 
delivery of the additional equipment, was covered at the expense 
of VN I I FTR I . 

2.2. Analytical appraisal 

2.2.1. The trained CRIQCM personnel has started using the 
equipment, delivered and put into operation by the experts, to 
provide the metrological support for the national economy of DPRK 
and carry out metro logical invest igat io:1s. Over 100 working 
standards of electrical quantities (inductance, capacitance, 
resistance) have been calibrated for local testing laboratories 

·and industrial enterprises of DPRK. 

Stability of lasers deployed in the laser measurement 
laboratory was verified by mating over 10,000 measurements. The 
entire dynamic pressure range 0.01-1.s GPa has been reliably 
mastered. The measurements utilizing new thermometers have begun. 

Thus, the prima~y target of the Project, that is, enhancement 
of the metrological potential of the CRIQCM has been attained. 

7 
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2.2.2. The efficiency of the delivered equipment can be 
raised substantially provided the CKIQCM is equipped with the 
uninterrupted power supply units UPS SOO, air conditioners and 
laboratory furniture. The corresponding reco .. endation was 
submitted to the UNDP and DPRK Government. 

2.2.3. The Project DPR/90/0lS has failed to include some 
important measurement areas, such as time and frequuncy 
measurements, electromagnetic intensity measurements in the 
radiofrequency and optical ranges, and cryogenic teaperature 
measurements, all of which affect considerably the production and 
operation of modern high-tech systeas (navigation, 
telecommunication, audio-video, aicrowaves. etc.). However, the 
corresponding CRIQCM laboratories are underequipped and need 
updating. There are probleas in providing the advanced branches of 
Korean science and industry with high-precision measureaent 
capabilities. 

· •2.3. Proposals for further wort 

During the staying of the experts in Pyongyang, the Protocol 
on intentions between the CRIQCN and VNIIFTRI has been signed 
expressing the expediency of preparing in 1994 of a new UNIDO 
Project in the area of metrology. At the present time the basic 
data concerning the new work are being approved. These data will 
be cited in the Final Report on the Project DRK/90/0lS. 

II I. CONCLUSIONS 

The work under the Project DRK/90/015 "Assistance to the 
Central Research Institute of Quality Control and Metrology 
(CRIQCM) of the State Committee for science and technology" is 
successfully completed. The work accomplished on the contract 
basis proved to be highly efficient. 

The instrumentation developed, manufactured, and delivered 
under the Project corresponds to a high international level and 
enables the CRIQCM to pro~ide the metrological expertise inside 
the country and participate in the international metrological 
comparisons of national standards of different countries to 
achieve the international compatibility of measurements. 

The targets of the Project have been attained. It is 
desirable to go on with assisting the CRIQCM in other measurement 
areas. 

A. s. Oboukhov 
Head of Laboratory of VNiliTkl, 

Technical Coordinator of the work 
under Project DRK/90/015 
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SYNOPSIS 

Keywords: equipment, experts, on-the-job training. 

The equipment contracted for CRIQCM under the terms of 

Project DRK/90/0lS was assembled and put into operation in 

October 1993. In November and December the personnel of the 

laser measurements, electrical measurements, and dynamic 

pressure measurements laboratories were trained to operate the 

appropriete equipment. 

All equipment is put into operation; it is now applied to 

meet the needs ~f the national economy of the DPRK. 

The Progress Report No 3 has 6 pages and 2 Supplements. 

' 
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1. INTRODUCTION 

ln the period from October to December 1993 the 
international experts Dr. A. S. Oboukhov, Dr. Yu. s. Domnin, 
Dr. F. E. Kurochkin, and Dr. A.I. Martinov deli~ered to the 
CRIQCM, assembled, and put into operation the equip~ent under 
Project DRK/90/015; they trained the appropri~te personnel to 
operate the equipment. 

The UNDP Deputy Resident Representative in Pyongyang Ms. 
M.S.Magallarres and the DPRK Government official Mr. Song Dok 
Ryop visited the CRIQCM and recognized that the equipment had 
been successfully assembled, tested, and operated, and that 
the CRIOCM specialists were capable of maintaining the 
equipment and provide the metrological service. 

II. GENERAL 

2.1. Completion of the Technical Assistance Program. 

4 

The Korean side prepared the necessary laboratory area to 
deploy the metrological equipment and to ensure its normal 
operation in accordance with the previous recommendations. In 
particular, the laser measurement laboratory was equipped with 
a vibration-proof optical bench and special precautions were 
taken to keep away the dust. The gas chamber and explosion 
facility were placed into the room equipped with the forced 
ventilation. 

The mains voltage, however, va~ied within the range 165-
240 v exceeding the permissible deviations. There were 
frequent and sudden breaks in the mains supply resulting in a 
damage to the high-precision instrumentation. The room 
temperature variation tolerances were not always maintained. 

To improve the operation conditions of the equipment 
during the guarantee period, the VNIIFTRI agreed, at its own 
expenses, to provide the CRIQCM with some additional equipment 
for testing and maintenance. A second channel for vibration 
measurement has been also added. 

2.2. Laser measurement equipment 

Two stabilized lasers with BIPM-certified iodine cells, 
one auxiliary laser for alignment, and the instrumentation 
package for frequency comparisons have been mounted and put 
into operation. 

The operation of the lasers and their intercomparison was 
accomplished manually or controlled by a computer. ~ypically, 
.he relative frequency instability of 1 part in 10 1 over a 
period of 100 s was achieved at the CRIQCM site, which 
substantially exceeds the requirements of the DRK/90/015 
Project and corresponds to the contemporary world level. 

, 



Four CRIQCM specialists were trained to operate the laser 
systems; about 10,000 measurements were taken. The protocols 
of laboratory laser tests are given in Supplement 2. 

2.3. Electrical measurement equipment 

A fixed-frequency capacitance bridge MCE-18A and an A-C 
multifrequency RLC bridge P5083 ware put in operation together 
with a set of capacitance and inductance standards, a 15-unit 
set of portable inductance standards, and nine resistance 
standards. About 100 standards of electrical quantities were 
calibrated for local metrological laboratories. 

s 

According to the results of laboratory tests the 
metrological characteristics of the capacitance and inductance 
standards, previously certified at the National metrological 
laboratories of Russia and Germany, surpass the requirements 
of the Terms of Reference of July 1991 by a factor of three 
(see Supplement 2). 

A standard phase meter 05782 has passed successfully the 
laboratory tests. The operation of the computer-aided datu 
processing system was sometimes erratic caused, among other 
things, by the excessive instability of the mains voltage. It 
was thus considered expedient to replace the already delivered 
computer with a more advanced PC 386/387 to improve the 
overall reliability of the system. 

Two CRIQCM specialists were trained. 

2.4. Dynamic pressure measurement equipment 

The set of equipment (see Items 3.1-3.6 of the Equipment 
List of the DRK/90/015 Project) was assembled, tested, and put 
into metrological practice. The results of the laboratory 
tests showed that the delivered equipment meets the 
requirements of the Terms of Reference of July 1991 
(Supplement 4). 

Three specialists were trained to operate the high
pressure equipment in the full pressure range from 0.01 to 1.5 
GPa and the computer system for the acquisition and processing 
of data. 

2.5. Equipment for other measurement areas 

The operation of a vibration exciter Bruel and Kjaer 4809 
has been demonstrated together with a standard accelerometer. 
A driving generator Gl-114 fed a 160-Hz signal via a 30-W 
amplifier. The absence of the second accelerometer made 
impossible any conclusions about the metrological parameters 
of the equipment. 

Three high temperature platinum resistance thermometers 
calibrated against the ITS-90 scale in VNIIM were tested in 
the CRIQCM and showed the agreement with the requirements of 
the DRK/90/015 Project. 



A set of 101 vptical color filters specified by GOST 
9411-75 to be used as transmission standards were given to the 
CRIQCM together with the documentation for subsequent 
applicaticn in optical measurements. 

2.6. Training of personnel 

The international experts have taught the personnel to 
operate the equipment, make the measurements, and process the 
measurement results obtained. A more profound knowledge of the 
experimental methods and basic theoretical principles of high
precision measurements has been pursued. Practical 
acquaintance with the instruments and measurement procedures 
was accompanied with the seminars and lectures, including 
those dedicated to novel (for the CRIQCM) metrology areas. In 
particular, Dr. A.S.Oboukhov and Dr. Yu.S.Domnin gave the 
lectures on 

- the National and Intern&tional standards and scales in 
the Time and Frequency metrology; 

- dissemination of standard time signals via various 
communication channels; 

- measurement of electromagnetic radiation intensity in 
the visible range; 

- production technology of radiation power theAmal 
converters. 
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The e~perts Dr. F.E. Kurochkin and Dr. A.I. Martinov 
conducted 6 seminars on matters of electrical measurements and 
dynamic high-pressure measurements. 

Ill. CONCLUSIONS 

Acceptance of the equipment deployed and put into 
operation at the CRIQCM was gained on December J, 1993 with 
participation of the representatives of the UNDP and DPRK 
Government (see Supplement 1). 

In accordance with the signed Protocol the VNIIFTRI has 
successfully and entirely completed the work under the Project 
DRK/90/015. 

The CRIQCM and VNIIFTRI have also signed the Protocol of 
Intentions to prepare in 1994 a new UNIDO Project in the area 
of metrology to assist the CRIQCM primarily in further 
development of measurements of time and frequency, 
electromagnetic radiation intensity, and cryogenic 
temperatures. 

A. S. Oboukhov 
Head of Laboratory of VNIIFTRI. 

Technical Coordinator of the work 
under Project DRK/90/015 



P R 0 T 0 C 0 L 

BETWEEN CRIQCM. UNDP AND VNllFTRI 

DECEHBER 2. 1993 

REF.:DRl/90/015. UNIDO-VNllFTRI CONTRACT N 91/199 

SUBJECT: DELIVERING AND PUTTING INTO OPERATION 

THE PROJECT EQUIPHENT 

1. REPRESEHTATI VCJ OF CRIQCM. UNDP AND VNIIFTRI WHI TNESSETH 

THE FOLLOWING: THE EQUIPMENT IN ACCORDANCE WITH THE LIST OF 

EQUIPMENT OF DRK/90/015 PROJECT CANNCX 1) DELIVERED TO CRIQCH. 

INSTALLED IN rREPARED ROOMS AND PUTTCD INTO OPERATION. 

2. THE EQUIPMENT CORRESPONDS TO THE TERMS OF REFERENCE DATED 

BY JULY 1991 AND TO THE AIMS OF DRK/90/015 PROJECT. TECHNOLOGICA~ 

AND HETROLOGICAL PARAMETERS OF LASERS. STANDARD MEASURES OF 

CAPACITY AND INDUCTANCE ARE HIGHER THAN IN TERMS or R[FERENCE. 

3. THE PERSONNEL STAFF OF CRIQCM WAS TEACHED AT THE WORKING 

PLACES AND THEY HAVE GOT NESEGSARV PRACTICAL EXPERIENCE IN 

CONTROLING THE EQUIPMENT. 

4. INTERNATIONAL EXPERTS ASSIGTED IN TllE EQUIPMENT 

CONSULTATIONC ON THE MATTER OF M~TROLOCICAL APPLICATIONS. 

5. IN ADDI Tl ON VNI IFTRI FOR I TS OWN ACCOUNT DELI VE RED AND 

PUTTED INTO OPERATION THE EQUIPMENT ACCORDING TO ANNEX 2. 

6. To REMOVE NOTICED HALFUNCTIONINC IN THE DELIVERED 

Eou1 PHENT AT THE WARRANTY PERI OD, TO IMPROVE THE- MONI TORI NC OJ: 

orERATINC CONDITIONS VNIIFTRI WILL PRCPARE ANO DELIVER TO CRIQCM 



. f~: --:·~ -:-:.:- ·~ 7.::~~:-=-: -- - . -..-.-· .. - - ... ... - . -- --- ... .. ~ ••• .,.~ ......... ---. ..... .;:a.. ...... .. 
- _r _.WC WZ W; a ....... .-r"~~ 

... - .! - •• ,., -- ........... , - .. --

THf EQUIPMENT A~D OPTIONG ACCORDING TO ANNEXEG 3 AND 4 NOT LATER 

THAN IN APRIL 1994. THE-ORDER OF DELIVERING Will BE HATCHED WITH 

CRIQCM. UNOP AND UNIOO Wfll EVALUATE THE RESULTS OF VNIIFTRI WORK 

AND WI LL CARRY OUT FI NANCI Al OBLI CATI ONG IN TH[ Fl NAL ST ACE OF 

CONTRACT N 91/199 TAKING INTO ACCOUNT THE PURGUIT OF OBLIGATIONS 

ACCORDING TO ANNEXEG 3 ANO 4 OF GIVEN PROTOCOL ANO DELIVERING THE 

EOUI PHENT TO CRIQCM. 

VNllFTRI PERFORMED THE OBLIGATIONS ON ORK/90/015 PROJECT AND 

flNISHED ITG WORK SUCCESSFULLY. 

.• · 

ON BEHALF OF 

CRIQCM 

UNDP 

PYONGYANG 

. .-,_ .... -

:-... • 
. l"ff .-.. .... ~-:c-· 

-,, ___ :_}~'.'-:~ . 



,.....-------------------------------- - -------

.. - -· - ·- _.... 

. .::',if.~ ~F-ITTJI '~!·?ll'_ ~~~l-!I-~mor~r_<:J\!_._!AIOIWlOHil-'5 
{l-!!_1.iir.:!~nt ~o ~r. l'!n'!-..:1:·A~I nn_ ~l~ll!~-~ J:-~rrlJ. 

1. lA"lSCl" TOC'<l~urem:-I_lt l~~-~~C?_!:Y: 
1.1. laser hc..-id with a cell a··etinJ lHE!·t 

rec::tr.m:'.rd "tt ion~; 
1. 2 _ set of ela.-tronic equip~t for !.:?::;.~ OJntrul 
1.3. Auxiliary 0.63- •c. r.i laser for aligr--:ient 
1.4. Se~ of equiµnent for realiza~ion of fn:'qllency 

beat technique 

sutrtotal 1: 

2. Electrical measurement lal..xiratory: 
2.1. High-precision fbced-frequen:::y c.ap.-lcitance 

bridge, 0.001 - 0.1 % 
2.2. A-C nultifrequen:::y RLC bridge, 0.05 - 0.5 % 
2.3. Set of 3 capacit.arce starrlards, 1000 !=JF, 0.001 % 
2. 4 . Set of 3 in:luct.arce st:a.rrlards, 10 r.i.H, 0. 002 % 
2.5. Set of 15 portable irrluctance stardards, 

10-6 - 1 H, 0.01 % 
2.6. Set of 9 re!3ist.:mce st..=mdard::;, 1 10() OP-":t, 

0.0005 % 
2.7. Starrlard phase reter, 60 Hz, 0.5 % 
2.8. Conp.lter-aided C.ata processir¥J syste::l arrl 

2 FCjXI's 

SUb-total 2: 

3. Dynamic pressure r.easure.'llP.nt 1:1boratcrv: 

Uo. 

2 

2 
1 
1 

1 

1 
1 
1 
1 

1 

3 

3.1. Gas-filled 1.6-(:P:l rh~~hPr l 
3. 2. Hydraulic syste.-:i for the chc.rrt.cr ccr.tro l 1 
3.3. Electronic equiFcnt for cor.trol an:i 1 

syrx::hronization 
3.4. CcmpJter-aided d.~ta processi.rq sy~tc..-:1 ard 2 R::/ATs 3 
3. 5. Ref en ·!'1Ce prnssu:::-.:? g2.ges 4 

Sub-total 3: 

4. Vibratic)n -~::r! •:-:-:·,·,:-:t::?~(' ; .. ,::··:!·1 ·~··. ·:-:t l. .. ::~0r(:it.nric:,: 
4.1. ~hbrafion-~·~~:cit.-,:-- (of ci:K· .;:-;1;:~ ;-;/~) - ·- --- 1 

with a ~t ,::::·-.: : q~l·.::!:-l.1::o~ti:::· 
·~.:'.!. Hi0h t···~ ... ·· ,· ·:· ·· 1 :~·::·1~; ~-r··:~·· · •·· . -.·.--.· ... ~ ... ~ 

·~.). 
• ,•,• • r•• ..... '•' .. ::-1. •:!: ;: !:-!. ·:-. j 1 

S'ul::rtot.a 1 .; : 
Tctlll (1-.;): 
'l'r.:aru:;port."1t:ir;n ,·rr:t!;, 1n:;ur·;\t'\<:1•, ;·.1:-:.-.;.: 

"!- ... ·---~ 

J0,000 

13,200 

15,300 

58,500 

3,500 

4,500 
4,000 
4,000 

3,000 

11,500 

30,500 

11t nnn 
- - I - - -

5,500 
2,000 

19,000 
6,000 

46,500 

3,:iOO 

G,-)OO 
1 ·~~I ')Of) 

4, 'JOO 

T 0 TA I.: Ht>,~)00 

NC1I'E: I\.lrchasc of the 
equipnent llJ"rler item 
1.), 2.5, 2.7 ard 3.6 

is pa id totil lly in rnuhl~s; th0 rC'ml ini rYJ C<]lliptY'nt iG P-trc.hil£.cd 
p.:lrtiall y in rc,,u!J 1 c.::;. 

ront .... 



j 

. . . 

- 2 -

No. 

1. Auxiliary O. 63 lA m laser for al ignnent 1 

2. set of 15 portable i.rrluctanoe starrl~.ds, 1 
io-6 - lH, 0.01\ 

3. stan:Jard piase Il'eter, 60 Hz, 0. 5\ 1 

4 . Hardness st:aroards meetin3" OIML recx::mtGrlations 11 

5. Partial payment of equipnent to be p.irchasei on 
US$. acx:nmt 

6. Installation cost 

Total Cost: Ralbles 207,500 



~---------------------------------

.. ~~ ... --· . . -- --- - - -- --··-· . =-~'- ;. .. _:._ .. ·- -
.. ... 4r" - -., -- • • •• .., .. - .>- _..,. .... ~ ........ · 
-: :.. : ... - . - - - ~.:...: ..... ~ . - .... :. 

A N N E X 2 

L I S T 

OF EOUIPHENT ANO OPTIONG DELIVERED BV VNllFTRI FOR CRIQCM 

NAK: r1rcrs 

1. STADILIZED LAGER JI:rH-302 1 

2_ 01$CHARGE LAGER Tuor 1 

3. THE SET OF MrAGUREG O~ THERHOCUNDUCTIVITV 1 

4. THE SET or 0PTI CAL DETAILEG ANO ELEtlENTG 1 

5. VOLTAGE STABILIZER • GAl't..EI. 1 

"' INTERFACE AND SOFTWARE FOR LAGER HEASUREHENTS 1 0. 

7. MUL Tl HETER 1 

EVALUATED COST 19 600 RUBLEG 

ON BEHALF OF CRIQCM ON BEHALF OF VNIIFTRI 

Kl H GWAN Ho A.S.OBOUKHOV 
·' 

I -

' 
I I I II I I II Ill I I 



-- - .r :- '"'·~· ~ - --- - - . - - -- --- -- - -- -- . - -- -- --- -·· . -· ... ·- . - . . - - . -..,.._ . - . ·- ... ~ . . .. .... - -· .... - - ... - -

A N N E l 3 

L I S T 

OF EQUIPMENT FOR THC SECOND CHANAL OF VIBRATION t1EASUREHENTS 

NAttE 
r1cccG 

1. VIBRATION SENSOR. C1-10)G. 160 Hz. 0.51 1 

2. S£NSOR SIGNAL AMPLIFIER. 2 CHANALG. 0. 15X 1 

3. DIGITAL INDICATOR. 50-10~0HV. 160 Hz. 0. 15i 1 

TOTAL COGT EVALUATED USS 3 500 

A N N E X 4 

L I S T 

Of EOUIPHENT AND OPTION~ 

MAHE Pl ECE{; 

1. 0SCILLOGCOP£ UNIVERSAL. 100 MHz 

2. OSCILLOSCOPE C8-12 

3. COHrUTER PC 386/387. 40 MHz. 80 MB. RAM 4M8 AND 

PRINTER 24 PIN 1 GET 

1 

1 

4. FL OPP V DI GK G 5 1 / 4. • 1 . 2 MB 80 

5. PRINTER TAPE 15 

6. PRINHR 11£AO (IHM 3) 1 

7. PRG>NTERG (CHANGE. RE-F. CRIQCM LETTER) 2 

8. CPU AND KEYBOARD (CHANG(. REF. CRIQCM LETTER) 1 

TOT Al CoGT EVALUATED USS 4 500 

OH BCHALF OF CRIQCM ON OEHALF OF VNllFTRI 

(I H GWAN Ho A. S. ODOUKHOV 

JIM~ 
I I a f. jj ___ 1 



II P 0 T 0 K 0 JI J I 

JJa6opaTOpHHX BCDHT8Dl·BHCOKOTO'lllOl>ellKOCT9'llOCTa 
~JCCBpoB8BHOI 1laC£·0TH 

(n. 2.I CDBCKB. OCSopynoBaHU) 
IIOCTaBJIJlellOrO lEHHiTPH .JtlJI liOOOOI UO IlpoeJtT1 JliK/00/015 

I. Hcill:lTYBaelloe o6oppnoBaBBe: ECT eUKOCTBHI MIJEIB-A, aTTeCTO
B8BHHI BIDOOI 

2. YCJIOBWi B311epeHBI: a) TellllepaTypa BOB.QXa uouemeBBJI 20t2°c 
6) HB.IlpUelllle ceTB: 180 - 240B, 57 fil 

3. HcCJieaye~e na.pa11eTpe: 
Cpe.1U1ee KBaJlP8.TB11Hoe OTKJIOBeoe pe3yJll>TaTa IO zs11epeol 
(P=0,95) npB pa3.IB11BHX saa11e1W1X ellKOCTB 

H311epae11BJ1 Cpepee ssa11eue 
e111<0CTlt BS IO Ba6.11>.J1eRBI c: 

I pF I,CX>78•10- r2.. 

IO p~ 10,oooso·ro-'L 

100 pF 99,8799·10-12 

IOOO pl' l000,1292·10-•2. 

O,OI p I! 9' 99846. 10- 'J 
0,1 ~ J! 100,00227•10- 9 

I~ 1000,2967•10- ' 

OT BHHH~ 

~ • E • Kypo'!Kllll ~ 
A. C. OCSyxOB ~ 

{ -26 ... ,o -

acsco.mr., F OTBOCBT.,% 

o,4·10-n? 0,00004 
4,5·10-ff. 0,00045 

a·ro-11- 0,00008 
6,3·10-1' 0,00006 

I ·10- l'I < 0,0001 
I ·10- '?/ <'. O,OOOI 
l ·10- I:!> <0,0001 

0r mooooa 
Uol DI 3eB ~~ )., ) 

Kllll l'BaB xo ; Ld':., 
r. IlxeslJIB, 4 Bosdpft 1993 r. 



llPOTOKOIJ2 

Jla6opaTOPHHX •c~aBBI 8T8JIOBHHX llep JUUOltTKB
BOCTB 38-2 aa U.CTOTe IO KI'n ( n. 2 .4 coaCKa OCSo
py.noBaJWl) t DOCT81WleMYX BHHH~PH JLIS UHHHKll IIO 

npoeRTJ JLPK/9J/OI5 

I. KcDHTYBaeuoe o<SopfitoBaBlle: 11epu JUUIYKTllBllOCTB 311-I, aTTeCTo
sauRNe BO BBHHll 

2. YCJIOBJUI B311epead: a) TellllepaTJP& BOS.VXS B UOMellleBD 20t2°c 
CS) saupueoe cen I80-240B, 57 r.u 

3. HcCJienyeMHe uapm&eTpH: 
3. I. IIo ueToJlY •Ka.Dcspo:exa" uposoJ1JJIBci. B3QUHHe c.u11esu 11ep 

B onpene.eoe pasaocn ao:asant no csu;eTe.nCTBJ • •s11e
peHHH11 3sa11eBJ1J111. 

Pe3y.nTa'l'B K311epesd onpeJleJULDC:& KaJt cpeJU1ee •s IO •s
uepeHBI. 

}laaese Pe3ynTaT P&3BOCTI» Pa3BOCTii 

Houep CBJIJleTen- B311epe111Ui 38811eHBI •uepeJUIHX 
Me pH CTBa, llI1t DO BCXOJlHO no CBJIJl., ssa11eol, 

ROI 11epe 'MI1t llI'jf llI'ft 

o. 81 I0.00551 HCXOJUl8Jl !t2. =0,00716 L1tz.=0,007II 
o. 94 9,99835 9,9984 A.L =0,00080 A,, =0,00089 
o~ .s.1 I0,00631 I0,0064 

Kai< BHJUIO •a peaynTaTOB BCCJienoBSHHI, pacxO&lleHKe p&SBO
CTel ae npeBHDJaeT (5 + 9)•10-6, 11To npeBumaeT Tpedosasu T.3. 

OJtHat<O, aTOT pe3JJU.T&T uoaeT CSYTJ. e~e JJllCIJllllTJ., ec.im coa
naTi. TeMnepa'l'JpBHe fCJIOBU C20t0,3)°C • up•odpecn 110CT no
cToHHaoro TOKa ltJVI aauepelUUI CODpOTBBJieHJIJl odllOTOK Ka'l'JllleK 
c norpemsocTi.m t(l,001611, K&R npe.11YCMB.TpBB8JlOC1> npoeKT011 no.n
nepm. 

OT BHHH~ 
3. E. l<Jpe1DCJU1 ~ 
A. c. OCSyxos Ji!'~ 

r • Ilxeh!JIK , 

' 
" ' 



11 P 0 T 0 K 0 Jl » 3: 

JIB.6opaTOpHlilX BCIIHT&HBI o6~3nOBHX Mep BHJlYKTBBBOCTB 
P5mDI-P5II5 Ba 11aCT0Te IO rn. (n. 2.5 CDBCU. OOOpfJIC>
BaBIUI) nocTaBJUlellYX BHMH~ llJUl U,HHHKll no IlpoeJCTJ 

.llPK/00/015 

I. HcIWTu.saeuoe o6opyJtoBSBBe: o6pasnoBue uepu BIUlJKTBBROCTB 
P5IOI-P5II5, aTTeCTOB8RRHe BO 
BHHMM 

2. YCJioBHH z311epeBBI: a) Tewepa:rypa eo3111xa B uouemellllll 20+2°c 
6) eanpueoe ceTB 180-240 B 

3. Hcc.neue1me napaweTpu: 
3.I. B penue :Ka.Ddpoeu• Ba uoCTel..RC P5083 oupelleJIJIJlllC:& nel

cTBBTeJlldlHe saa11eHBJ1 uep P5IOI-P5II5 B BX OTJDt~Be uacnop-
TH.blX IlaHHYX • 

.llHaIIa30B !elCTBBT. 
ao11. 3aa11. ssa11. uep 

HsuepeHHoe PasaOCT:& 
saa11eHHe aa ue~ ncr 

K8.38BBSDIB 
~ep no CBBJl UOCTe P5083 llOCT& B 

CBKJ1. 

I H I,OOI~O,OOOI 
500~ H 500,27+0,05 -IOOn,H 99,98t0,0I 

50 tt4 H 50, 008+0, 005 -30'1 H 29, 992;t0,00I 
201t H 20,004&±0,0005 
IO 1tt H 9, 9983±0, 0005 
5-4 H 5,000~0,0005 

IMVH I,0000+0,000I -500} H 500,16±0,05 
IUD H IOO,OI+O,OI -50 pH 50,02Jt0,005 

IO J"H IO,OIIto,002 
5 fH 5,009±0,002 
I JAH I,00510,002 

I,OOII 
500,20 
99,971 
50,0IO 
29,9930 
20,0068 
9,9980 
5,0001 
I,000!5 
500,0I 

I00,053 
50,030 
IO,OIO 
5.0II 
I,008 

0,01% 
0,01% 
0,01% 

0,004% 
0,003% 
O,OI % 
0,003% 
0,006% 
a.or% 
0,03% 
0,04% 
0,02% 
O,OI~ 

0,004 % 
0,3% 

IlorpeIDH<r 
CT:& llOCT& 
no Tex. s. 

0,5 -
0,05%, 
0,005% 
npB JC8JIB-

6pOBJCe 110-
CT& no BHe
mHee uepe 



-~-

Ku BBJJ;BO BS pesf JD.T&TOB BCCJle.JlOBBHlll, 118pi JllOB.leTBO
pSll'T Tpe6oBSIW[ TU111111ecaoro npoena JIPK/00/015, a Ha 

OCHOBBOM ltllalla3088 npeBOCXOJUIT ax. 

Or BHHKITPIL 

~ • E • 11l><>11DB ~ 
A.C. Oc:SyxOB ~ 

Or IlfllOO(ll 

Ilol DI 3eB 

r. ..... I'Blm lo 

r .. Ilxes:wm, 4 sOJldpa I993r. 



ll P O T 0 K 0 .n Ji 4 

JlaCSopaTOpmiX BCDHTaed o6pa31l0BHX uep 8.KTBBllOro 
conpoTHBJleJWI lllC-2, P48I5-Pl8I7, (n. 2.6 CilllCKa 
o6op1JlOB81111JJ) JIOCT&BlUlellOro BIOOi~fft JUUi UBHHKll 
no npoeltTJ JIPK/90/015 

I. KCIIYTYBaellOe o60PJ.JlOB8BBe: 06pa3IlOBHe Mepa UTDBoro conpo
TDIBBIUI ll!C-2, P4815-P48I7, &T

T8CTOB8BHJle BO BHHHI( 
2. YCJIOBBJI BSMepeB:d: a) TeMJiepiTJpa BOS.J(JX& B DOMelll8HD 20!2°c 

d) sanpoeoe ceTH 180-240 B 
3. HcCJie.JlYeMHe uapaMeTpB: 

3.I. B pemu1e "Kan6poua" Ba llOCTe RLC .P5083 Onp8.JleJUl.DClt Jlel
CTBBTeJWIHe ssa11eBU Mep MAC-2, P48I5-P48I7 • BX OT.11111BJ1 
OT uacnoprma .Jt8HBHX 

.llB8JJa30B Jl8ICTB. SB&- 3aa11emte PasBOCT:& 
HOMBHa.JllJBHX 11eHBSI uep no uep, •3118t.' Bsuepea

peooe 11<>- ma: • na-
s aa 11 eBBI CBBJl • CTOll P5083 CDapTHYX 

.Jl&B1DlX 

IO 
7 

OM 9,999HOll 9,998HOll 0,01% 
10' Oii I,OOOOIMOM I,00000 IJ{)M 0,001% 
lOS Oii IOOOOI,5 011 100000 OAA 0,001% 
10

4 Ou Hc.xoJUWI uepa 
IO~ Oii 999,975 O"f 999,947 OM 0,002% 
101 

0u 99,99950M 99,9912 Oµ 0,008% 
IO Ou 9,99975 OM 9,99957 OM 0,002% 
I Ou 0,99999 OM I,00007 DIA 0,008% 

O,I Ou G,(0002 OM 0,099968 OM 0,005% 

IlorpelDBO
CT:& MOCT8 

0,5 ~ 
0,05%; 
0,005% 
JI.PB K&JIB.-

dposxe 110-

CT& llO BHe-
JDHel uepe 

KaJC CJle,Q"eT •a pe3JJil>T8TOB lrl3Mepe.HJIJI, T8XHB118ClCJl8 ll8R
HHe uep aKTlrlBBOro COJipOTBBJIEUIJUI COOTBeTCTB)'ln Tpe6oB8BJIJDI 
llpoeJ<T8 JIPK/90/015, a pa3BOCTB B8118pellllHX • 118CUO.P'flllll 
JI~HHX onpe.)leJIJD>'l'ca UOrpeDIBOCT.flllll llOCTa. 

()r BEmHtTPH 

~. E. ltypo11DH .. ~ 
A. c. Odyxoa ~ 

r. llxeaWD1, 

' 
I II I I I I I 

O! umnmu 
Uol IB 3ea .t(/~f.,,~ ~ 
Ka I'B8B Io l ~ L-

4 soadpg 1993 r. 



llpOTOKOJI N5 
Jla6opaTOpma 

KBU-Hlf 

B:CIJYTasd 8T8IOHBH1 uep ellKOCTII 

I. 

2. 

(n.2.3. cmtCKa o6oPJAOB2BU) 

nocTaB.neBHOro BHHHITPH /!,IJl U100IKM no npoerry DRK/90/015 • 

HcmmmaeUJe odr~)JAOB8Bllle: '3T8.IOBH8JI uep11 ellla>CTK 

8TTeCTOB8BBHe BIOOW 

YcnoBHH HCDlft'8Hlll: 8) TeUIIeparypa B03.Q'l8 B ~BIB 

20 ± 2 • c 
6) BmIPDBmte ceTJI I00-240 B 

3. HccJte,eyeMHe napaueTp11: 

KBll-ICll, 

3. I Bsamome uep ueK'fllAeCKOI eMKOCTB: ua KOlll8p8TOpe YUE-IBA 11 

onpe,neJlemte pa3BDCTel lleW 3B8'1eBJfJIOI elllCOCTB: II> CBB,11;eT8Jlb-

CTBY It B311epeHBYll ,laBmlll, KOrAS O,ll;H8 B3 Mep 6p&18Cb 38 

HCI.O,ltBYll 

Houep ,llaBeHe Pe3yJlbT8T 

11.fepH CSVAeT. a:wepemm 

no 1:cx. uepe 

1323 I0,00017 B:CIOltB8JI 

1324. I0,00167 10,00168 

0014. I0,00047 10,ooreo 

KaK BIWfO B3 pe3ynbT8TOB 

He npeeemaeT 3·i.B-6 , q'r() u:peBHlll8eT 

TPH pa3a. 

OT BHKH~PK 

Kypo'IKllH ~.E. ~ 
06yms !.C. jd~ 

Pa3Hocn Pa3HOCTl> 

3BB'lemd B311epesma 

no CBiJA. 3H8'1emd 

A=O,ooa;o 
•z A~,C0049 

A=0,00170 
h> 

A=0,00167 

·~ 
JlCCJleAOBamd. pac10s,ztemre pa3HOCTel 

TpeOOBammllpoeKTS DRK 90/015 

llol DI 3eH ¥ 4 1?--"6 

Ka fBaB ID 7 l:f i 

B 

r. IllellbllH, 5 HOll6pa 1993 r. 

I I I I 



• T 
J.. 

IlpOTOKOJl NS 
J1a6oparopma zcDllTaed lllJCTB nepeuem>ro 'I-OKB R, L, C P5003 

(u.2.2. CIIllCK8 o6opJAOB8BD) 

IJl)CTaB.lleBllJI'O BHDlmf AIR llHDKll 00 npoeKTJ DRK/90/015. 

HcmmmaetEe ~PJAOBaDB: llOCT uepeuem>ro TOD R, 
P5003, 8T'feCTOB8JIBd BHmf 

L, 

2. Y CJtOBM HCIDiTaad: a) Tellllep&TJP8 803,QIS B IDIBeBD 

20 ± 2 • c 
6) 11211IP8Ellle teTll 1~2'.0 B 

3 • McCJ1e.Qe161e uapaue!pH: 

3. I IlorpetllBOCTb ~peed R' L' c IlpJl npaDI B311epeBD • K&D6-

pomce (nporom.IH N 2, 3, 4, 5) • 

H3 pe3JJ[hT8TOB 11cceABBBB1 CJie.QeT, qT() ll>CT pa<ioTaeT 

ecex peDMax, npe.QCll>TJleBBla IHCTp)'KUIIel no 8KCIJ.118T8I\D 

c 

BO 

ii 

OTBe'laeT BCeY orpe6oB8BB811 IlpoeKT8 DRK 90/015, a B pH,Zte c.ny11aes 

npeBOCI.O,ltHT Ill. 

OT BIOOf~PM 

Kypo'l!Cilll t. E. ~ 

OOyIOB !.C. ~ 

OT umoo<M 

a>ani:iea o/~Z6 
Kiii rs&H Io ? µ0-~ 

r. IIIeBhml, 5 HOJl6p& 1993 r. 



IlpOTOICO.I N7 
.1adopaT01&11 acmrraed o<Spa3Q:>eoro (laDEfiNI Jl 578-2 

(u.2. 7 CIDlca o<SopJ,!P6811D) 

ll>CT8BleBll>l'O BIDDllrPH AU llHDRI II> npoeXTJ DRK/90/015 

I. ICIJll'l'HB8elme o<SopJ,iPB8Blle: o<Spa3Q:>ed (laDieTP .&578-2, anec
TOB8BBHI BllD( 

2. Yc.aoeu •cmrramd: 

3. Hcc.ie,vewe napeue'fPH: 

8) TelGlepaTJP8 B03.QU B ~Bl'DI 

21J±2·c 

6) lf8IIPlll8Blle cen I8I -2'0 B 

3. I Ilpoaeiza Ha o<Spa31t0eol JCTasomce .-m nepeBBJ1 (la3H 

1>83DABHJ. mtilf(M••&Tu IQIP>CTH ecex OIUll'P>BaBlllX TO'leK llK&lll. 

Mcmrramm mxa3&111, uo mrpem>eTli (la3tweTpa Be npel!IEleT 0, 5 S. 

OT BllllRTPH 

IP! IH 3eHfj/?j ::1 
Kiii l'eaB Io 1 j.:q ~ 

r. IlxeHliJIB, 5 BOB6J>JI 1993 r. 

• 



• I. 

IlpOTOKO.I NS 
KCJDft'aed o<Spa3llO'Blll IJ.18TllBUlll1 .na6oparopma 

conpoTllBJleHIUl 
(n.,.2. CIDICKa o6opyAQB83IUI) 

nocTaB.1eB110ro BHIBf Pl AU IUDOOOI no npoeETJ DRK/90/01 5 • 

2. iCJIOBIUI HCDiiTamd~ 

coapoTllBJleBIUI anecT08ftBlllJ 88111& 

!elllleP8TJP8 803.QDl B IDH,eBD 

20:tr·c 
3. Mcc.ne.n;ye1&e napateTJll! 

3. I 3.neKTPSNecne QeDll 

M3Yepemul Il>'l838D' 
Jll!IJ'l' 

ueIIh B B.CapaBIDI COCTORBIDI. 

3 • 2 3J1errpr1ecKOe coupoTIJB.leBE 

BO)Ui. 

K3uepemut o:poeo~c& sa TeIKJlle'fPe N 3 3 J c IIOllllll;bll 

annapaTypl:l IDOOtKM • 
C yit:eTOM nacmTpmD. ,A8BHYI repmeorpa 13UepeBB811 TeMneP8TJP8 

TPQIHol TO'IKlll BOAK COBII&l8 c npmDlcaBBYll el 3B8118Bllell c mr-

pemHOcTbll 0 , ocn::fJ7 K. 

3. 3 COOTBeTCTBl!e mrepno.vllllOBBHX 

peKOUeBAai-.111. 
PacqeTH, npose.iteBl!He IUOOIKll no pe3J.llbT8T811 anecT~ reIU>-

WTJlOB BO BIOOll, IJOK83&11l, qTQ u conpo!llB.leBlle OTJIB.118MCB 

OT peKOUelfAQJI lll'IB-90 B8 ee.Dl'llDll lle&hlle qey 0' ~ K. 

Pe3y.llhT8TH zcmrr&Bd tll1C838.11, qTQ ace 111coBO'fellll8P8'fYPBH8 

TepuolleTPH conpoTBB.18BD npK O • C one11am irpe6oB8BIUll 

IlpoeKTa DRK 90/015, a B pBJte c.nyq:aes npesoc10ART D. 

•JT Bl:OOWrPH OT ID00tKM 

Kypo\IKHH ~. E. tl 
BeH I'yK JeH fU 

06y10B A.C. 
Kat I'BaH Xo 7.tur;_ 

r • IlleBWIB , 5 aoftCSpa 1993 r. 



---- -----------------------------

I. 

Il p 0 T O K 0 JI 

Jta6oparopma aCllH'famd reuepaTOpa 

npe00pa30B8Te.Vl 8Kce.lepolleT{>a I JCILDTe.IJI 

(n.4.I CIDICK8 o6opy,ll088111111) 

mcraue1111>ro BBDITPI AU llHi4IKK no npoeKTJ DRK/90/01 5 

HCillftHB8ell)e o6opf .i.>B&BBe : 

o6pa3QOBHI axce.teIOETP 

BOJlhTMeTP 87-41, 

CBI'llalOB f-3-II8. 

reaepatop 

(JCT8HOBK8) 1 

2. YcJtoBM 11cmnaed: 8) Tellllepa!Jpa B03AJU B ~BIDI 

20 ± 2 • c 
<S) umqmeoe cem 180-240 B 

3. HccJre.QeMHe napaueTlll: 

3. I IlpoaeJ>K8 HB WlllCUIOBJlllOeaBBe • 

• Bll(Spo-

4009 • 
BIOOll, 

reaeparop 

Il•JICa3aHO WmcumDJl088BIUl reaeparopa Bll6P81ld 4809 B Bll(Spo-

npeo6pa3oeare.1J1 axcuepoue'l'Jl8 Ha '18CTOTe 160 I'U B JCI<Opemm 
JJP IO g. BmN9;d e ICOlllI.leK'r axce.aepm1e'l'Jl8 JCB.IDl'l'eJlb 

cpasaeeu .i.>CT8TO'IBO CTa6Uhll> I[ 

HCilOJib30B8H B Cielle 

napaue'fPlil axce.epouerpa IEI'JT 

BTOpol'O K8H8Jl8 B311epead 

( BOJlbTlletpOll) • 

4. Pe3yJil>T8TH llCmrramd IIOK83HBallT' 'ITO reaepaTOp BBOpaud B 

oopa3Qo81d &KceapoueTJ> WBKIOl>BllPJM, ~~ 
~, a AU JTO'OleJDUI MeTpo.IOITleCDI napaueT-

poB ue.necoo6pa3BO OCH&eBBe IUOOIKll BTOpHll 8'l'TeCTOB8HJHI 

BH6ponpeo<Sp83088Te.leU B KOUitleKTe C JCIUllTeJlell ll 

~TOpoll. 

5 .tto~o..t~ui::i np•IO~OA C.OQ'Ol~e.tf 9A-' ~1.mQ.TuOI ,.,ep M U"'4_.Het1Ll9' BH\fiWVTPW. 

OT BHHK~PH OT IDOOII<M 

Kypo'IKHH ~. E. 

06y10B A.C. 

r. Illellhmf, 5 uo116P'f I~ r. 

• 



II no T 0 K 0 JI N 11 
JIB60p8TOpmIX HCIIUTBHHI o6opy,noBBHHH 

,nJIH JI830pHHI H3Mepeim:I 
1.IIII. L L L 2. I. 3 H I. 4 CIIHCKa o6opy,noaamra) 

IT0CT8BJI8HHOro BHHWU!'PH ,l{JIH UHHW<M no npoeKTY DRl/90/015 

I. McrrnTHB88M00 o6opyJ[OB8HHe: JI83epaae roJIOBKH Nl1/1 H Nl2/1. 

CJIOKH 8BTOM8il{q0CKOA IlOJlCTpOIKH qacTOTH (Afitl) Jl830poB Nl1/2 H 

NK2/2. 6JIOKH IIHTaHHH Jl830poB Nl1/3 H Nl2/3; 

arnrnpaTypa KOHTpOJIH Jia3epma H3Mepemnt BKJID~rnoqaH B ce6H 

ocUHJIJiorp~ CI-II7/I. BHa.JIH3aTop CK4-59 H qacToToMep {}3-641!: 
OIITHKOM0XBHl{q0CKBe npH60pli JlJlH cxeMH OHeHKI JiasepHHX qacTOT; 

(foTorrpHeMHHK c nmpoKonoJiocHHM ycHJIHTeJieM cHI'HaJIOB 6HeHHI: 
BCilOMoraTeJibHHI DCTHpOBO~ Jiasep OKr-13. 

2. YCJIOBHH HCilHTmml: 8) T8Ml16pBTypa B IlOMSotemm zo ± 5• c 
6) HanpR!Ceime ceTH IB0-240 B 

3. ff.ccJie,Iij'eMHe napaMeirpH: 

3. I IlpoBepKa Ha tllYHKUHOHHpOBmme. 
PesyJibT8Tli HCIIHTaHd IlOK838mt qTo BCe oOopy,noBaHHe. 
rrpe~CT8BJ10HHOe Ha HCIIHTBHHH corJIBCHO IIYHKTY I ~YBKUHOHHpyeT 

HOpMaJibHO. 
3. 2 MeTpOJIQI'Jiq0CKHe napaMerpH HCCJI0,ItOB80HlIH CT80HJibHOCTH ~ 

BOCIIpOH3BO,IijiMOCTH qacTOT Jl839poB. 

PesyJibTBTH HCIIHTBHd Il0K838JIH. qTo o6opy,noBBHH0 .ztJIH 
Jl830pHilX H3Mepemnt OTBeqaeT Tp060BBHHflM IlpoeKT8 DRl 90/015, 
a rro M8TpOJIOrID10CKHM xapaKT0pHCTHK8M HI IIpeBOCXOJtHT H 

COOTB0TCBY8T BHCOKOMY MHpOBOMY YJ>OBHll 
4. lIOIIOJIHHTeJibHO IlOCT8BJI0HO ooopy,noaamte corJIBCHO IlpHJIOJCemno I. 

B ripMJIO>KeHHH 2 npe,ncTaBJieHH OT,neJibHHe pesyJibTBTH H3Mepemnt. 
Bl:llIOJIHeHHHX BO BpeMH HCrnITaHH2 B IlH11HKM 

'J T BHlrn(ftl'PM OT UEOOfKM 
~'71""!tottr 

,UOMHHH Kl C. 

oo yxo B A. C. 
Po~ Cy ~ 1,_,! 

""' I K2M I'BBH Xo 
1
, ~,; 

?.6 HOH6pH I 993 r. w Al 

II I I I I Ill I 

I II I 111 



IIPWIOIEHME I 

K npC>TOKOJIY N 11 
Cm!COK l0IlOJIHHT0JlbHOro o6opyAOB8BHH IlOCT8BJI0HHOro B 

JiaOopaTopHJJ Jl830pHHX H3Mepemnt H npome.mnero HCIIHT8HHH Ha 

lflym<UHOHHp0BamI0: 
CTa6HJIH3llpOB8mml JlBynK>llOBlll JI830p JII'H-3~ 
3an8CH8H Jl830pH8H paspHJtH8H TpJ6K& 
I!H(f)pOBOI yYJlbTBN0Tp AC-DC-R. o.2-1ooov, o,2-10A 

qernepTbBOJJHOB8H IlJl8CTHHK8. IIOJIHpK38TOP H J>CTlpOBOq}lli0 

rrpmia,llJlemocTH llJUI ooecneqemra paOoTH JiasepoB c BHeDIHBMH 

HHTeptepoMeTpaNH. 
Ha6op CIIT}lq0CKIX 9Jl0M0HTOB (sepK8Jl8, no.nynpospa'IHHe 

rr.nacTHHIGL «Ml>Tp ). 
~Tfff$l:C l(JUl 8BTOM8TiN0CKOro C'IHTHBamul H 38IIHCH 

pe3yJibT8TOB H3Mepeiml c llOMOllU>E KOMIIbllT0pa 
Paspa6oT8H8 H BBell0H8 B ,ll01:CTBH0 nporpaMMa 

8BTOM8THSllpOB8HHHX H3Mepeiml H IIp0,1lB8pllT0JlbHOI: o6pa60TKH 

pesyJibT8TOB H3Mepeiml BKJil)q8DJl8H BH6opKY pesyJlbT8TOB 

rpa(f)HqeCKOe npe,llCT8BJieHHe lf)aKTJr1q0CKOro M8T0pH8Jl8 ~CJieHHe 
CT8THCTIN0CKHX rrapaMeTpoB cepmR HSMepeHHI BKJIXR8H B8pH8UHJ) 
.AJIJiaHa a T8KZe rpacllNeCKOe npellCT8BJieHHe 38BHCHMOCTH 

CT80HJibHOCTH qacTOTH OT BpeMeHH ycpeJllieHHH 
IlpeACTaBJieHa MOlllH8H M8T0M8~0CK8H nporpaMMa 

II03BOJU111Il8H I!pOBOJlHTb BC0CTOpoHHHe 

M8T8M8TH'i6CKH0 TeCTH rrpaBMbHOCTH HSMepeHHI H npHeMJieMOCTH 

CT8THCTWl0CKHX MO,lleJiel: 

• 



• 

K IIpOTOKOJIY N 11 

2 1 O,nHa H3 cepd HCIIhITBHH'1 

Pe3yJibTBTl:l (f)aKiniqecxoro pas6poca 
HCmITBHHI Ha JJHHelHHI .npe~ 

CT86BJibHOCTH Jia3epoa 

H3MepeBHI H pe3YJlbT8TH 

Original Seri~s .ith Fo~ts 
3. 9428I7-0.28U35*T : !(c):i(i\ 

;·3-fi-c_..,...--.---.,.--...,.---r_..,~-T_..,,-...,_..,r---r~r--r_..,r-"""T'"-::l 

t: 

0 
600 



IIPWIOIEHHE 2 

K IlpOTOKOJIY N 11 

2.2 OJIHa H3 cepBI HCIIllTmml CT86BJlbHOCTH !83epoa Ta6JIHU8 

CTaH.U8pTHHX OTKJIOHeHHI H rpE$m B8pH8UBH A.rL118Ha 

F•l=J.91.."791ef87 
SiguU>=Z .31192Betl3 
s ipa (18>=9 .Z71i79e4'2 
s1guc m>=Z .aimr.ec 

A 

I 
) 

t • .. .. 
~ 

J 11£-11 
i 
I 
I 

I 
~ 

I 
~11£-12 

\ 
-I 

l 

I 
I 
llE-13 

lt={,3,10 ... 

AllulU=2 .222981efl3 Allul3>=1.391117et13 
t\l lnUI>=& .1.mJ4ef82 Al luC311)::f. .254Jlte42 
AlluCtMl:3.31111181eC 

FllEllEEY STllllLITY 

• 
• 

• 
• 

• 

10 JOO 1000 .LIXDO 
S-.ale ti• (5) 

• 



... ---------------------- - -- - - - - - - -

• 

K IlpOTOKOJIY N 11 

2.3 0,nHa HS cepBI HCilHTaad CT80HJibBOCnt JI830poB. I'HcTOrp8MN8 no 

pe3y.JlbT8T8M H3MepeHBI 

l 
r 
~ 

i 
u 
i? 
n 
c 
~ 

!i;) r i a I I f f I I I 

3941 3941.5 

Frttuency Hist09ram 

3942 3942. 5 3943 3%3. 5 3944 ( x 10000) 



II p O T O K O JI N 4.2. 

JiaOopaTOpHHI HCDHTaHHI o6opy.ztOB8HHH .ztHHSMHqeCKOro ,ItBBJieHHH, 

rrocTaBJiemmro BIOOWrPH no IIpoeKTY DRI 90!0!5 B UHMHKM 

B UffiOO<M OHJio nocTaBJieHH CJieJl.YDllHe o6opy.noa8BIUI: 

1. I'a30B8H KaMepa 

2. I'H.Iqla~ecKaH CHCTeMa yrrpaBJieHHH 

3. 3JieKTpOHH8H CHCT6M8 ynpSBJieHHH H CHHipOHHSBUHH 

4. KoMIIbmepHaH CHCT0M8 peI'HCTp8UHH 

5. 06pa3UOBH0 .na~ .ztaBJieHHH (!6 WT.) 

6. MepH TB9p~OCTH (!6 mT.) 

IlpoBe~emte HCDHTBHd oOopy.noBamm IlOK83MO' qTo Bee CHCTeMY 

pa60T8IOT B COOTB0TCTBBH c T0XJIHq0CKHMH nap8M0TpaMH, oTBeqallllHMH 

Tp8<10B8HHHM IlpoeKT8 ORI 90/ 015 

YcTaHoBJieHHoe ooopy.noaaHHe noaBoJIHeT npoBOJtHTb .IIHHm.nNeCKYIO 

KaJIH6poBKY MaHoMeTpOB nepeMeHHoro ~aBJieHHH B ,ItHanasoHe OT IO MIIa 

.zto I.6 rrra c norpemHOCTbl> ~o 2.5 s. 

OT Bf001~PH OT UE001KM 

MapTmIOB A. H. ~lW(. Kl!M XH tlxop 7'J t}~ 
/) -~·...- '--

OC!yxos A. c. JIM"' 1Jf-- KllM I'Baa Xo 7il6-i,, 

r. IlxeHbffH, 26 HOHOpH 1993 ro.na 

11 I I I I I 
I I 111 II II II 11 

11 I I I I 
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