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In the period from January 1991 to December 1993 the
following activities have been accomplished on 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”:

services offered by international experts;

training of the personnel (including the study tour);

equipment delivery and deployment;

development of the Project Document (Contract
91/009/VK).

The essence of work has been defined in the Terms of
Reference of July 1991. All the services and deliveries specified
in the Project DRK/90/015 have been successfully completed by
December 1993. This fact is certified by the Protocol drawn up and
signed by the CRIQCM, UNDP, and VNIIFTRI of December 2, 1993.

The work was financed by the UNIDO-VNIIFTRI Contract No
91/199 of November 25, 1991.

The Final 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 team of highly qualified
internaticnal experts, organized a study tour of four high-level
DPRK experts over the metrological centers of Russia and China,
trained ten CRIQCM specialists, delivered to the CRIQCM and put
into operation the appropriate equipment listed in Annex 3 of the
Terms of Reference, and successfully completed the entire program
by December 1993.

The delivered equipment is run now by the CRIQCM specialists
trained in Russia. The metrological servicing of the DPRK science
and industry has begun.

Performance 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 accomplishment by the contracting
organization, VNIIFTRI, its commitments under the Project
DRK/90/015.

IY¥. GENRERAL
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

Planned Actual

m/m m/m

(a) CTA, General metrology (Dr. Oboukhov) 1.5 1.5
{b) Laser measurements (Dr. Domninj 0.5 0.5
{c) Electric measurements (Dr. Kurochkin) 0.5 0.5
(d) High Pressure measurements (Dr. Atanov) 0.5 0.5
(e) Project Document (Contract 91/008VK) 1.3 1.3
TOTA AL 4.3 4.)

2.1.1.2. Project area, Pyongyang, 1993

(a) CTA, General metrology (Dr. Oboukhov) 2.4 2.4
(b) Laser measurements (Dr. Domnin) 2.4 2.4
(c) Electric measurements (Dr. Kurochkin) 1.3 1.3
(d) Pressure measurements (Dr. Martinov) 1.9 1.9

TOTAL 8,0 8.0




2.1.1.3. Briefing & debriefing
(UNIDO, Vienna, 1991-93) - 0.4

TOTAL ' - 0.4

During the realization of their mission, the experts gave a
number of lectures on various problems of metrclogy and trained
the personnel to operate the delivered metrological equipment.

The work of the experts has been positively appraised.

2.1.2. Training

According to the Project DRK/90/015 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
centecrs 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 Il 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
TOTAL 23 days 23 days

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

VNIIFTRI 280 280
VNIIOFI (Moscow) 70 70
VNIIM (St. Petersburg) 350 350

TOTAL 700 700

At the end of thz visit all trainees obtained the appropriaté
certificates.




2.1.3. Delivery and deployment of equipment

The equipment listed in Annex 3 of the Terms of Reference was
delivered to the CRIQCM in 1991-1993 and put into op<ration.

The additional delivery (at the expense of VNIIFTRI)
included: a stabilized laser LGN-302, mains voltage stabilizer
"Samlex”, multimeter, set of thermal conductivity standards,
discharge tube for a laser, and a set of aligning optical and
mechanical elements.

To improve servicing and maintenance of the equipment over
the guarantee period, VNIIFTRI will provide the CRIQCM with two
oscilloscopes and a PC 386. It was recommended to the DPRK
Government and UNDP to equip the CRIQCM with eight uninterrupted
power supply units UPS-500, 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/90/01S was fulfilled
as. fpllows:

Planned Actual

Beginning of the work Apr 1991 Nov 1991
First visit of experts June 1991 Dec 1991 -

Jan 1992
Study tour Oct 1991 March -

Apr 1992
Training May 1992 July -

Sept 1992
Manufacture and certification
of equipment March 1993 March 1993
Delivery of equipment to CRIQCM Apr 1993 Oct 1993
Second visit of experts April - Oct

May 1993 Dec 1993

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.




2.1.5. Budget execution

1 T E M Expenses

Planned Actual Overdraft

1. International experts 87.7 90.9 3.2(i)
2. Training 53.6 s8.888 s5.288(ii)
3. Equipment 146.9  166.91 20.01(iii)
4. Activities on Contract 91/008/VK 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 from 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 itirerary; 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 (US$ 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 (US$ 12,510).

Thus, the total expenses incurred by VNIIFTRI during the
execution of the Project exceeded the estimate by US$ 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 VNIIFTRI.

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 metrological investigations. 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 making over 10,000 measurements. The
entire dynamic pressure range 0.01-1.5 GPa has been reliably
mastered. The measurements utilizing new thermometers have begun.

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




2.2.2. The efficiency of the delivered equipment can be
raised substantially provided the CRIQCM is equipped with the
uninterrupted power supply units UPS 500, air conditioners and
laboratory furniture. The corresponding recommendation was
submitted to the UNDP and DPRK Government.

2.2.3. The Project DPR/90/015 has failed to include some
important measurement areas, such as time and frequency
measurements, electromagnetic intensity measurements in the
radiofrequency and optical ranges, and cryogenic temperature
measurements, all of which affect considerably the production and
operation of modern high-tech systems (navigation,
telecommunication, audio-video, microwaves, etc.). However, the
corresponding CRIQCM laboratories are underequipped and need
updating. There are problems in providing the advanced branches of
Korean science and industry with high-precision measurement
capabilities.

-

*2.3. Proposals for further work

During the staying of the experts in Pyongyang, the Protocol
on intentions between the CRIQCM 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/90/015.

I11. 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 deveioped, manufactured, and delivered
under the Project corresponds to a high international level and
enables the CRIQCM to provide 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 VNI1sTRI,
Technical Coordinator of the work
under Project DRK/90/01S5S
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The equipment contracted for CRIQCM under the terms of
Project DRK/90/015 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 of the national economy of the DPRK.

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

In the period from October to December 1993 the
iniernational experts Dr. A. S. Oboukhov, Dr. Yu. S. Domnin,
Dr. F. E. Kurochkin, and Dr. A.I. Martinov delivered to the
CRIQCM, assembled, and put into operation the equipment under
Project DRK/90/015; they trained the appropriate personnel to
operate the equipment.

The UNDP Deputy Resident Representative in Pyongyang Ms.
M.S.Magallames 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 CRIQCM specialists were capable of maintaining the
equipment and provide the metrological service.

11. GENERAL

2.1. Completion of the Technical Assistance Program.

The Korean side prepared the necessary Jaboratory 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 expliosion
facility were placed into the room equipped with the forced
ventilation.

The mains voltage, however, varied 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. xypicully.
‘he relative frequency instability of 1 part in 1012 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 were 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.

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 D5782 has passed successfully the
laboratory tests. The operation of the computer-aided datsua
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 G3-114 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 uptical 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 Internstional 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 oif radiation power thermal
converters.

The experts Dr. F.E. Kurochkin and Dr. A.I. Martinov
conducted 6 seminars on matters of electrical measurements and
dynamic high-pressure measurements.

IITI. CONCLUSIONS

Acceptance of the equipment deployed and put into
operation at the CRIQCM was gained on December 3, 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




PROTOCOL
BeTWEEN CRIQCM. UNDP anp VNIIFTRI
DecemBer 2. 1993
Rer.: DRK/90/015. UNIDO-VNIIFTRI contrAcT N 91/199
SUBJECT: DELIVERING AND PUTTING INTO OPERATION
THE PRGJECT EQui PMENT

1. RePRESENTATIVES OF CRIQCM. UNDP Anp YNIIFTRI wai TNESSETH
THE FOLLOWING: THE EQUIPMENT IN ACCORDANCE WITH THE LIST OF
Eout PMENT OF DRK/90/015 ProJect (AnNCX 1) DELIVERED To CRIQCM.
INSTALLED IN PREPARED ROOMS AND PUTTLD INTO OPERATION.

2. THE EQUIPMENT CORRESPONDS TO THE TERMS OF REFERENCE DATED
BY JuLy 1991 anD 10 THE AIMS OoF DRK/90/015 ProJECT. TECHNOLOGICAL
AND METROLOGICAL PARAMETERS OF LASERS. STANDARD MEASURES OF
CAPACITY AND INDUCTANCE ARE HIGHER THAN IN TERMS Of REFERENCE.

3. THe PERSONNEL STAFF OF CRIQCM wAS TEACHED AT THE WORKING
PLACES AND THEY HAVE GOT NESESSARY PRACTICAL EXPERIENCE 1IN
CONTROLING THE EQUI PMENT.

4  INTERNATIONAL EXPERTS  ASSIGTED IN  THE  EQUIPMENT
INSTALLAT uiv  AND ILSTi R AlsD P Uhbiaskhtlh  CECTURES ARG
CONSULTATIONZ ON THE MATTER OF METROLOGICAL APPLICATIONS.

5 IN aoDiTIiON YNIIFTRI fFOR 175 OWN ACCOUNT DEL!IVERED AND
PUTTED INTO OPERATION THE EQUIPMENT ACCORDING TO ANNEX 2.

6. TO REMOVE NOTICED MALFUNCTIONING N THE DELIVERED
EQuI PMENT AT THE WARRANTY PERIOD, TO IMPROVE THE MONITORING OF

OPERATING CONDITIONS YNIIFTRI wiLL PRCPARE AND DELIVER To CRIQCM
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THE EQUIPMENT AND OPTIONS ACCORDING TO ANNEXES 3 AND 4 NOT LATER

THAN IN APRIL 1994. THE ORDER OF DELIVERING WiLL BE MATCHED WiTH
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CRIQCM. UNDP kﬁb.UNlDO WILL EVALUATE THE ResuLTs ofF VNIIFTRI work
AND WILL CARRY OUT FINANCIAL OBLIGATIONS IN THCL FINAL STAGE OF
CONTRACT N 91/199 TAKING INTO ACCOUNT THE PURSUIT OF OBLIGATIONS
ACCORDING TO ANNEXES 3 AND 4 OF GIVEN PROTOCOL AND DELIVERING THE

EQui PMENT T0 CRIQCM.

VNIIFTRI PERFORMED THE OBL!GATIONS ON DRK/90/015 PROJECT AND

FINISHED ITS WORK SUCCESSFULLY.
ON BEHALF OF

CRIQCM

Mr. Jong Ji Choi
Director
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LRI o XL
 {XST OF MUTIMINT FOR METROTOGTCAL TAHORNIORIES e

(H’y_;n‘nt t() hr‘ [unf.\ wxi on UNDE bund)

No.. Uss..
1. Laser measurement laboratory:
. 1.1. Laser head with a cell moceting BLET 2 30,000
recarmendat ions
1.2. Set of electronic equipment for laser aocntrol 2 13,200
1.3. Auxiliary 0.63- unmn laser fcr aligrment 1 -
' 1.4. Set of equiwment for realization of frequency 1 15,300
beat technique
Sub-total 1: 58,500
2. Electrical measurement laboratory:
2.1. High-precision fixed-frequency capacitance 1 3,500
bridge, 0.001 - 0.1 %
2.2. A-C multifrequency RIC bridge, 0.05 - 0.5 % 1 4,500
2.3. Set of 3 capacitance standards, 1000 pF, 0.001 % 1 4,000
2.4. Set of 3 inductance standards, 10 mH, 0.002 % 1 4,000
2.5. Set of 15 porteble inductance standards, 1 -
1076 - 1 H, 0.01 %
2.6. Set of 9 resistance standards, 1 - 107 Chm, 1 3,000
0.0005 %
2.7. Standard phase meter, 60 Hz, 0.5 % T -
2.8. Computer-aided cata processing system and 3 13,500
2 FC/XTs
Sub-total 2: 30,300
3. Dynamic pressure measurement laboratcoryv:
3.1. Gas—-filled 1.6-GPa rharber 1 14,000
3.2. Hydraulic systen for the charker ccrtrol 1 5,500
3.3. Electronic equirment for control and 1 2,000

synchronization

3.4. Computer-aided data processing system and 2 PC/ATs 3 19,000

3.5. Referuvnce pressume geges 4 6,000

o Handpens oty o meatioe 77T S o -
Sub-total 2: 46,500

4.  Vikraticn ool Sompernture T ‘::--:.vy:---_:;‘_: litoratories:

4.1. Vibration rmciter (ox BLK 4 VoL, ung 1 3,200
with a st sierei \.l.‘L_‘:,’U'DU

2.2, High temmes oo ol arinnm pea it e s ey B ¥ TLEen

4.3, Set of opt:o! ciur pilterc{toos Doion meowtwen) 1 G0
Sub-total : I © 6,300
TotAl (1-4): 142,000
Transportation cotes,  nsurance, Taen: 4,900

. TOTA IL: o 110,()00
NOTE: Purchase of the

equipment under items
1.3, 2.5, 2.7 and 3.6
is paid totally in roubles; the remaining equipment is purchased
partially in roubles.
cont. .
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Auwdliary 0.63 um laser for al igrment

Set of 15 portable inductance stand..ds,
1076 - 1H, 0.01%

Standard phase meter, 60 Hz, 0.5%
Hardness standards meeting OIML recommendations

Partial payment of egquipment to be purchased on
US$. account

Installation Cost

Total Cocst:

11

Roubles 207,500




LIST

OF EQUIPMENT AND OPTIONS DELIVERED BY VNIIFTRI ror CRIQCM

NamMc riccers

1. StadiLizep Laser JIH-302 1
2. DiscHARGE LASER Tubt 1
3. THE SET OF MLASURES Of THERMOCUNDUCTIVITY 1
4 THE SET of OPTICAL DETAILES AND ELEMENTS 1
5. YOLTAGE STABILIZER “SAMLEX™ 1
0. INTERFACE AND SOFTWARE FOR LASER MEASUREMENTS 1
7. MULTIMETER 1

EvaLuaTtep CosT 19 600 RUBLES
ON BEHALF ofF CRIQCM ON BEHALF ofF VYNIIFTRI
Kim GwaN Ho B A. S. OBOUKHOV

ﬁ{/z% %




ANNEZX 3

LIST

OF EQUIPMENT FOR THL SECOND CHANAL OF VI BRATI ON MEASUREMENTS

NAME rICCCS
1. ViBRATION SENSOR. (1-10)G. 160 Hz. 0.5% 1
2 SENSOR SIGNAL AMPLIFIER. 2 CHANALS. 0.15% 1
3 DiGITAL INDICATOR. 50-1000MV. 160 Hz. 0.15% 1
ToTal COST EVALUATED Uss 3 500
ANRKREX 4
LIST

OF EQUIPMENT AND OPTIONZ

NaME PYECES
1. 0SCILLOSCOPE UNIVERSAL. 100 MHz 1
2 OsciLLoscore C8-12 1

3. CoMruTER PC 386/387. 40 MHz. 80 MB. RAM 4MB anD

PRINTER 24 PIN 1 GET

4 FrLoppy DISKS 5 1/47, 1.2 M8 80
5. PRINTER TAPE 15
6. PRiNTCR neap Ciem 3) 1
7. PRONTERS (CHANGE. REF. CRIQCM LETTER) 2
8 CPU AND KEYBOARD (CHANGL. REF. CRIQCM LETTER) 1

ToraL COST EVALUATED Uss 4 500
On BCHALF oF CRIQCM ON DEHALF OF YNIIFTRI
KimM GwaN Ho , A. S. OBOUKHOV

~i Ty




OPOTOKOIRI

Jad0opaTOpPHHX HCIOHTAHEY BHCOKOTOIHORD EMROCTARMOCTE
fuxcHpOBaHHO! 9aCrOTH
(z. 2.1 Cmacka o6OpynOBAHEA)

mocTaBasemoro BEMAGTPY naa [HMMKM mo Mpoekry IRK/90/0I5

1. VcmuTHBaeMoe ofOppHOBaHME: MACT eMKocTHHY MIEI8-A, arrecro-
BannAHl BHIVM
2. Yciopusa H3MepeHmii: a) TeMmneparypa BORNYX8 NoMeleHHEA 205_»2°C
6) nanpsaxende cerm: I80 -~ 240B, 57 I'm
3. Mccaenyerue napaMeTpH:
CpenHee KBAIpAaTHYHOE OTKNOHeHHe pesyasrara 10 mamepeHsft
(P=0,95) DNpE pa3;RvYHHX 3HAYECHEAX EMKOCTH
m

H3uepsemas CpenHee SHavdeHEe

eMKOCTh g3 I0 upaamem adcommr., F orHocEmT.,%
I PP 1,00%°10" ' 0,4-10°'%  0,00004
I0pF  10,0000°107'>  4,5°1077%  0,00045
100 pF 99,8799°10~ > 810" . 0,00008
1000 pf  1000,I292°10"'% 6.3'10"’]7 0,00006
0,0IpF 9,99846°I10~ 7  1°I0” 5 < 0,001
0,IpF  100,00227°107 1-70 7 <0,000I
I 1000,2967°10" 9 1-100® <o0,000I
Or BHVOTPH Or LFVVKM

®. E. Kypouam [ llok Dk Ben 52 S 2
A. C. 0GyxoB ng Kau Tsa Xo /;sz?:/

r. [Ixespas, 4 moacpa 1993 r.




OPOTOKOAIRZ

Aa60pPATOPHHX HCOJTAHER 9TANOHHHX MeD RHAYKTHB~-
HocTR JB~2 Ha vacTorTe I0 «I'm (n. 2.4 coEcka 060~
pynoBaHEsi), mocraBasesmux BHMMOTPA nxa [THMUKM mo
npoerry HPK/90/0I5

I. HcmuTuBaeMoe ofopynoBAHEE: MODH HHAYKTHBHOCTH JH-]I, arrecro-
BaHHENe Bo BHMMM
2. YcnoBus E3MepeHEE: a) TeMIepaTypa BOSAYXA B Nomememmm 20+2°C
0) manpaxesme cer: 180-240B, 57 I'm

3. Hccaenyeumne napaMeTpi:

3.1. [lo MeTony "KammOpoBKA" NDOBONEJIECH B3aHMHHE CAHYCHEA MeEp
¥ oOpelnexseH¥e DASHOCTH HOKASAHNY N0 CBUIETEALCTBY H E3Me-
PeHHHM 3HAYCHWAM,

PesyabTaTH H3MepeHER onpenexnsmicr kax cpensee ¥S I0 m3-

MepeHuil.
JIlagHxe Peayaprar PasHocTs PasHocTs
Homep CcBUfeTens- NIMEPCHEA 3HQYeHER  H3MEPEeHHHX
MepH crBa, MW 1O NCYOIHO mo cpmx., sHadeHnf,
! Hof Mepe,MTH MIHf MTit

0. 81 10,0055I  Hexomwaa A,,=0,00716 4 -0,00711

0.9 9,99835 9,984,  _0,00080 A,=000089
0..63  I0,00631 10,0064

Kak BUNHO H3 De3yAbTATOB HCCJENOBAHHR, DPACXOXIEHEE PASHO-
cTefi He mpeBHmaeT (5 ¢ 9)°I0™", uro mpeBnmaer TpedoBamms T.3,
Onsaxo, 3TOT pe3yAbTAT MOXeT OHTH eme YAYUINTHL, CCHN CO3~
IaTh TeMmepaTypHHe ycXommd (20+0,3)°C x mpuodpects mocT mo-
CTOAHHOTO TOKA IS M3MepPeHHA CONPOTUBJICHMA OCMOTOK KATYWEK
¢ norpems#ocTsd +0,00I0M, Xak NpenyCMATDEBANOCH OPOEKTOM NOMN-
RepxKH,

Or BHUHITPU or LIOBM .
3. B. Kypeuxus . loft 0 3er = %, A
A. C. O0yxoB ‘zﬁ‘l Kam T'Ban Xo Zé"/”)

<

r. [IxeksqE, 4 Hoadpa I993 r.




IPOTOKCILIRYE
JASOPATOPHHX BCIOHTaHH odgaanpsux MeD RHIYKTHEBHOCTH

PSOOI-PSIIS Ha wacrore 10°Tx, (m. 2.5 cmickxa odopynmo-
BanmA) nocrasmAemix BHUMOTPY naa UHMMKM mo IIpoexry
IIPK/90/015

1. HcouTHBaeMoe ofopynoBaHMe: o0pasinoBHe MepH ERIYKTEBHOCTH
PSIOI-PSIIS, arrecroBaHHHE BO
BAWVM
2. YcaoBus H3MepeHHH#: a) Temmeparypa BO3NyXa B NOMEmMEHHH 2012°C
6) Hanpaxenme cern 180-240 B
3. Hccuenyemie mpapaMeTpH:
3.1. B perume :Kamdpopxa” Ha mocrelLRC FP5083 ompeneismich nef-
cTBATeNbHHe 3HaveHus Mmep PSIOI-PSIIS m mx orsmume Dacmop-
THHX OAHHHX.

Inapason [eficrBE?. M3mepeHHoe PasHOCTE [lorpemno-
HOM., 3HaY. SHAY. Mep SHAUEHMe HA yon cOw  CTh MocTa
Mep 0O CBEN Mocre PS083 mocra H no Tex. 3.
CBHI.
I H 1,00I2:+0,000I I,00II  0,0I%
500m H 500,2740,05 500,20  0,01% 0,5 -
I00m H 99,98+0,01 99,971 0,018  0.05%,
50wH 50,008:0,005 50,00 0,004  0.005%
30w H 29,992+0,001 29,9930 0,003% OpE RaJn-
20w H 20,0046+0,0005 20,0068 0,0I % GpoBxe uo-
I0mMH 9,9983+0,0005 9,9980 0,003% cra 0O BHe-
5wH 5,0002:0,0005 5,000I 0,006% mHes Mepe
IwH 1,0000:0,000I  I,000I5 0,0I%
500 MH 500,16+0,05 500,0I  0,03%
Ioopn 100,0I1:0,01 100,053  0,04%
50 pH 50,023;0,005 50,030  0,02%
I0 »H 10,01I:0,002 10,00  0,0I%
s Wa  5,009+0,002  5.0II 0,004 %
I Wg 1,005+0,002  I,008 0,3%




Kax BENHO HS Pe3yALTATOB HCCJIENOBAHHR, MepH YROBAETBO-
pArr TpedoBanma TexHEYeckoro mpoexra JPK/90/0I5, a ma
OCHOBHOM NHA&lIA30He OpPEBOCXOMMT HX.

Or BEDMAGTPH. Or IHAIOL o
®. E. Kypouxes llot Da 3en ")'/ /_Z/' “ ¢
A.C. OdyxoB Kau T'sar Xo )J/«’/ﬁ»t

T, [IxeHBdH, 4 HosAGpA 1993r.




OPOTOKOZIRA4

Aa6OpaTOPHHX HCIHTAHER OOpa3NOBHX MEp aKTHBHOIO
conmporupaerua MAC-2, P48IS-Pe8I7, (m. 2.6 cmacka
odopynosaHns) nocrasasemoro BHUMOTPU maa IAVMKM

no npoexry JIPK/90/015

1. UcmiTuBaemoe odopynoBaHEe: (O0pasnmoBHe MepH &XTEHBHOI'O CONpO-
raBaeHEsA MAC-2, P48I5-P4817, ar-
recroBanHEe Bo BHUVM

2. Ycuopud B3MepeHd&ft: a) TemmepaTypa BOSAYXA 3 NOMEMEREH 2032°C

J) manpAmeHEe ceTE 180-240 B
3. Uccaenyemie mapameTpH:
3.1. B pexame "KammopoBxa" gHa Mocre RLC PS083 ompenexdxmcs nef-
CTBETeJbHHe SHauyeHEA Mep MAC-2, P48I5-P4817 B EX OTIRYRA
OT HDACIHOPTHHX AAHHHX

Inanason meficrs, 3Ha~ 3HaueHMe PasHOCTH

. [lorpemao-
Mep, H3Me» HSMEeDeH-
HOMRHANBRHX WEHUA MEp IO pepnoe wow HHX B N8~ CTH MOCTA

3HaveHR# CBHI. crom PS083 cnaprHux
. JSHHHX
I0) ow  9,999H0u  9,998MOw  0,0I% |
10° o« I,0000IMOM I,00000MOM 0,00I%  Oed ¢
10° o  I0DO0I,5 o I00000 Om 0,001%  0005%;
10: Om Hexonuas mepa 0,005%
I0° Om 999,975 oM 999,947 oM 0,002% Op# KaJd-
10 o  99,99950M 99,9912 oM 0,008%  OPOBKE Mo-
10 Om 9,99975 oM 9,99957 OM 0,002% cTa 00 BHe-
I OM 0,99999 OM I,00007 OM 0,008%  [Hef mepe -
0,1 Ou @,70002 o 0,099968 OM 0,005%

Kak caenyer B3 DPe3yJAbTaTroB H3MEpeHHsd, TEXHHYECKH® NaH~
HHe Mep aKTUBHOT'O CONDOTHBJEHHA COOTBETCTBYDT TDPeSOBAHEAM
poexra IPK/90/0I5, & pasHOCTH H3MEDeHHHX H DACDOPTHHX
NAHHHX OOpeNeJApTCA NOTPemHOCTAME MOCTS.

Or BHUMITPH Oz [[HAMEKM
®. E. Kypouxus V ot D Ben 2/47L7 F
A, C, O6yxoB Kuu I'Bag Xo 7//%3/

r. [IxegpaH, 4 godadpa 1993 r.




Oporokoa NS
Ja60paTopHHX HCIHTaHER 9TAROHHHX uep s&eKTpEdecroft EMKOCTH
KBI-I0M
(1.2.3. cmacRa 0GOpyAOBaHES)
nocrasiensoro BHYWITPH zaa [HMMKM no mpoexry DRK/90/015.

I. HenuTaBaemoe 00C )y AOBAHKE 2 9TaROHEAA MepH eMxOCTH KBI-10M,
arrecTopaEHne BHWM
2. YcnoBmA HCIHTAHMR: a) Teumepatypa BO3AyXa B HOMEECHMR
20:2"C
6) vampamesme cetd 180-240 B
3. Mccaepyessie napameTph:
3.1 Baammne wep  oxexTpEdeckofi esmmocTM Ha  kosmapatope MIE-ISA &
ollpeZeJieHHe PasEocTeR  mexay 3HAYCHEAMH eMROCTE 10 CBEfieTENb—
CTBY H  H3MEDeHHEM  JaHHEM, Korgja ofHa H®3 wep Opajach  3a

UCIOHYD

Homep JlauEHe Pe3yabrar PasHoCTh PasBocTh

MEPH CBHZET . H3MEepEeHRA 3paveHuR E3MePeERHY
o HcI.Mepe N0 CBAK. 3HaqeHHll

1323 10, 00217 . (5 ()12 A‘=ZO » 00050 A;_0,000LS)

1324 10,00167 10,00I68 A=0,00I70 A=0,00167

0014 10,00047 10,00050 b 5

Kax BHJZHO 73 peayabTaToB Wccne ZoBanuit PacIoxfieHne pasmocTeft
He  IpeBHmaeT 3-10'6, 9r0 npesumaer  TpedopammAllpoexra DRK  90/015 s
TDH pa3a.

oT BHMETPY or [HHKN

Kypoam $.E. W Tof D 3em %///6
0dyzoe 4.C. Wﬁﬁ keu Ppen Xo 7\1«‘%47/

r. lxempdAH, 5 HOAGPA 1993 r.




Hporokoa N6
nadopaTOpHNI WCINTeERE Mocta mepewemmoro Toxa R, L, G P5083
(2.2.2. cmEcKa OGOpYyAOBaHES)
mcrapkeERoro BHMMSTPH aaa IHKMEM no npoexry DRK/90/015.

I. WemuTHBaewoe  GJODyAOBaHRE: ~ MOCT  DepeweHROro  Ttoxa R, L, C
P5083, arrecropammnft BHIOAM
2. ¥Ycnoena WCIHTAHWR: a) TeumneparTypa BO3JyX8 B NOMCRCHER
20:2 C
6) manpswemwe cetm 180-240 B
3. Hccaexyesmse NapaMeTpH :
3.1 [lorpemmocts maacpem® R, L, C onpe npmeou moMmcpeEER & KaXHG-
poske (mporoxoms N 2, 3, 4, 5).

[k pe3yabTaToB Hccxe Apanui crenyer, 910 MOCT padoraeT BO

Bcex pexmax, ITpe iy CMOTPEe HEHX uHCTpyKuped m BKCILAYaTaIH .
orsedaeT Bced TpeCopamma [llpoekra DRK 90/015, a B pae  caydaes

NPEBOCXO/MT MX.

or BHUWITPH or ITHAHKM

Kyposom .E. I%fw% Tlok D 3em ?///?Z[)
06yxop A.C. M Keu Isae Xo 7wi/

r. lxembsH, 5 HOAGps 199G r.




Opotoxoa N7
XaGoparopemx EcouTamwR odpasioporo Qasowerpa A S78-2
(1.2.7 cmMcka oGOpyAOBAHEA)
mcrapiessoro BIMETPY xxa IHGKM no npoexry DRK/90/015

I. Hemurupsemoe ofopyzoBamme: oOpa3uoBilt fezowerp J578-2, arrec- ’
roBannuf BHVIM
2. YcaoBEs mcnuranmi: a) resmmepaType BO3fyX2 B NOMENCHIH
20:2°C
6) nampamerme cetE I8I-240 B
3. Kccaexyesse mnapameTpH:
3.1 [lpopepka H8 o0paanopoft yCTaHOBKE ad E3uepeHRA a3
Pa3ANYENX Koo(iBIpeHTaI MONEOCTE BCEX OIMIPOBAHENX TOYeK NKAMH.

HcINTaEMA DOKa3axE, 9T0 Morpemsocth Qasomerpa He mpemumser 0,5 %.

or BHMWOTPH or [IHUHKM

Kypowom 3.E. ﬁ;‘) ok s 3en 2/77/ B
06y10B A.C. ‘Vé’\- Keu I'BaE o 7/»’&{/

r. [xemnas, 5 Boadpa 1993 r.




Opororoa N8
Ja00paTOPHHI wcmrramei 00pa3uoBIX TLASTHEUBHX TepuoMe TPOB
CONpOTHBACHAA
(on.4.2. crECK2 oGopyAoBasuA)
noctaBlernoro BIGOSTPH axa [HWHKM mo mpoexTy DRK/S0/015.

I. HenuTHBaemoe o6opy AOBaHNE ¢ ™D BHCOKOTEMIEPATYPHHT TepMOMeTP2
COPOTEBACHRA ATTeCTOBSHHHX BHIOM

9. YcnopMA WCOHTAHMR: resmiepaTyp2 BO3AYI3 B NOMESCSHEN
20:1"°C

~

3. MHccrepyessie UBPAMETPH S

3.1 JueKTpEICCKE nem TEPMOMETPOB .
K3uepernd foKa3axm, 970 BCE TepMoMeTH Bent SAEKTPHYECKYD
el B MCOPaBHOM COCTOSMHME.

3.2 JnexTpaAIeCKOe COIPOTEBRCHHE npH TesMmeparype rpofinoft TOYKH
BOMH .
WowepeHMA [POBONEAECH HA  TEpMOMETpE N 33) ¢ mosompb
armaparypu [HWHKM .
C yieTOM TIaCHOTPHHX FaBHHX TEpUMOMETDA H3MepeHA3A TeMneparTypa
tpoltHoRt TOYKE BOAH COEmata C NpANECAHEHM eff 3JHAveHEeM C IOr-
pemmoctsp 0,000067 K.

3.3 CooTBETCTBHE HETe PIoAALJAOHEN KDHBHX TepuoMeTpa MeXAYHADOZHLM

peKOMEHARIEM .
PacyerH, TpoBe ieHHHe MK oo peaysbTaTa aTTeCToIEN TepMO—
wetpoB  Bo  BHOM, NOKA384H , g0 HI  CONpOTHBAEGHEEe  OTJEYApTCA

or pexowerfampR MTI-90 Ha BeXRYHHH MEHbIS o 0,006 K.

Pe3ysbTaTH pemeranal DOK838JH, 910 BCE BHCOKOTEMIIEPaTyDHie

TePUONETDH CONpOTHBACHRA TpE 0'C oTBEYanT TpeGoBaRRAM
fipoexra DRK 90/015, 2 B pafe cayuses PEBOCXOAAT HX.

2T BHUUITPY or MMM

Kypowom &.E. Ben Iyk YeH /M,,

0oyxos A.C. ’U{v Kam Iean Xo 71/%)/},

r. DzempaR, 5 HoAGpa 1993 r.
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Opororoa NIO
JadopaTODHHX HCILTaHul reHepaTopa pEOpaimk 4809 | BBOpO—
[peQOpa30BaTeAd BKCERCPOMETDE H YCRANTEAA
(n.4.1 cmmcka 0GOpYAOBAHEA)
mocTasseERoro BHIRTPH axs OFMOM no mpoexry DRK/90/015

HcouriBaesoe o0opyAcBaHNe reBepaTop BEGpaip 4805 . §
o0pa3noBult 8KCEREPOMETD (ycranosxa), aTTeCTOBAHHAA BHAM ,
BOJLTMETD B7-41, JCRHTEXD MOMHOCTH (3xexTpOHEKS) , reHepaTop
cwrHaxop I-3-118.

Ycnosus wWCmITaHMA S a) fresmepatypa BO3AyI2a B DOMEEEEMA
20:+2"°C

6) nanpawenme cerH I180-240 B

3. Wccaenyesie napaMeTDH:

3.1

[lpoBepKa H3 yHKI#OBKpOBaHHE «

[lokazano yEKIEOBRPOBAHAR reBepaTopa BEOpamuit 4809 B BHOpPO-
npeofpa3oBaTeAs ~ aKcexepoweTpa - Ha Yacrore 160 I'm ®  ycKkopeHMH
J0) 10 8. Brozasmaudt B KOMILACKT 8KCenepoMeTpa yCHARTENb
CpaBHeHHA $yBKIBOERDYE T JOCTATOMHO CTaCRABHO " MOXET OHTh
HCMONB30BaH B CIeme cpasHeHMA  ABYyI ~ JAaTYHKOB. leTposormyecrme
napaseTpH aKcexepoueTpa uoryT GHTD yTOYHEHH npe HaJHHE
BTOPOr'0 KaH8fa E3uec peHuRt c CaMOCTOATE ALHNM RHAMRATODOM
(BOABLTMETPOM) «

PeayapraTd BCIHTanM} [OKa34BapT, 9T0 reHeparop prOpaipl B
06pa3ioBalt axceAepoueTp QYHRIMOHAPYDT, OLNOUSNY KTEOORAXNIN

B6Xt XPREXSENRNS, a saa yrouECHEA MeTPOJXOTHYECKHX Napauer-

poB ue.necoodpaano' OCHameHue [THHIOM BTOPHM 877eCTOBAHHHM
BHOpOnpectpa3oBaTeseu B KOMILAGKTE c JCRIETE SieM .
WMHAMK3TODOM »

5 Hacrodwsus npsToKor cocTabren gat npunaTua Mep u ucroanenus BHUKPTPY.
ot BHUKITPH or [HMMKM

Kypowom ¢.E. fOJ

06y108 A.C. tw T b0/ o0

r. Dxempsn, 5 Boadpa 1993 r.




IbpoToKOoa N1
JIa00paTOpHHX MCIHTAHMR 000pYAOBaHHA
INA Ja3ePHHX M3MepeHult
m LI 1.2 I3um I 4 cmcka o6opyLoBanus)
rocTaeneHHoro BHVUMAQTPU nna [HUMEM mo mpoekTy DRX/90/015

’ I. McrmTHpaeMoe OGOpYAOBaHME: JIa3epHHE TOJOBKM NK1/1 H NK2/1.
HJIOKM aBTOMaTHYEeCKOfl MOACTpoRKM 4acTOTH (AIMY) jasepoB NK1/2 U
NK2/2. OJNOKM IATaHUA Ja3epoB NK1/3 M NK2/3:
aMNapaTypa KOHTPOAA JasepHHX W3MepeHM BKJNYAKNES B CeOs
octpiorpad CI-II7/1. aHamsarop CH4-59 ¥ wactoTomep U3-64/1:
ONTUKOMEXaHWYECKHe MpUOOpH JJA CXeMH CHEHHMRt JAsepHHX 4YacToT:
(oTONpHEMHNK C HMPOKONOJIOCHHM yCHJMTEJNEM CHTHAJIOB OMEeHMR:
ECTIOMOT'aTeIbHHI DCTHPOROYHN{ Jasep OHI'-I3.
YCNOBUS WCIHTAHMR: 8) TemmepaTypa B momemeRmM 20 : 5° ¢
0) Hanmpaxenwe ceTd I80-240 B
fccnenyemue mapaMeTpH:
. I IlpoBepka Ha (YHKUMOHMPOBAHME.
PesynbTaTH MCIHTAHM! [NOKazamL YTO BCe  OCOpPYAOBaHME.
MpeICTABJIEHHOe H3 MCIHTAHMA COTJIBCHO NMYHKTY I QyEKUMOHMpYeT
HOPMaJBHO.
MeTDOJIOrMYSCKIe IMapaMeTpH  MCCJELOBAacHMA CTACWIBHOCTH i
BOCIIPOM3BOJMMOCTH 4aCTOT JIa3epoB.

Pe3ysbTaTH MCIHTAHME NMOKa3ajL 4YTO OGOpYHOBaHMe I
JasepHHX W3MepeHMt oTBevaeT TpeCoBaHMAM [IpoeKTa DRK 90/015,
3 N0 MeTPOJOTMYECKHMM XapsKTSDHCTHKEM MX IPSBOCXOMT ¥
COOTBETCBYET BHCOKOMY MUDOBOMY YPOBHE
4. JONOJHMTEJNBHO IIOCTaBJIEHO OCOpYJIOBaHWE COTJIACHO MpUJoXeHMo I.

B npusokeHMy 2 NpeACTaBJeHH OTHeJiHHEe Dpe3yJbTaTH MIMepeHult

EHITOJHEHHHX BO Bpema McrHTamt B [HIEM

73

€3 €

o
b AN)

oT BHMUOTPU or [HAHM
Tove K C, PoMaCy 7 q=
06y%08 A G Hom o Xo ) &11”5/
‘ I. [KeHbAH 26 HOAGpPA 1993 T. 7w




[TPUICKEHVE I

K IpOTOKOJy N 11
CIMCOK  JOTOJEMTENHHOTO  OCOpYNOBRHEA — TOCTARJEHHOrO B
Na6opaTopun  J83epHHX paMepeHmit ¥ MpOmeJuerc HCIHTAHAA Ha
(byHKUMOHPOBAHHE:

CTaCHM3MpOBAHEHR JBYXMOJOBHX JIa3ep J'H-302.

RaracHad Ja3epHas paspAmHas TPyoka.

[lnppoBoRt MyJBTEMETD AC-DC-R. 0.2-1000V. 0.2-10A

YeTBepTHBOJHOBAA ILIACTHHKA. OJApA3aTOP M NCTHPOBOYHHE
NpYHALJEXHOCTH JaA 0CecreveHnd padoTH JasepoB C BHENHVMA
pHTe pdepome Tpami

Hadop CITHYECKX SJEMEHTOB (3epKala. TOJyTIpO3pavyHHe
MIacTHHKA (WAbTP).

nTepefic A aBTOMATHYECKOro CUMTHBAHMA U 3alHCH
pe3yJbTaTOB H3MEpeHHll C IOMOMbD KOMITbTEPa

PaspadoTaHa M  BBejeHa B JeficTBMe  IporpamMa
ABTOMATU3NPOBEHHHX U3MepeHilt X Npe fBapuTebHOR  00paCoTHY
pe3yJbTaTOB M3MEPeHHM  BRJNYAKAA BHOODKY PpesyJbTaToB
rpaguyeckoe MpefCTaBIeHNe aKTHUeCKOro MaTepéans BHIMCIEHUE
CTATHCTHYCCKEX [TapaMeTpoB CEpMH wavepeRult BKJKaA BapHALMO
AfiaEa a TeKkks Trpafwdeckoe IPECTaBICHHE 3aBHCHMOCTH
CTAGIISHOCTE YaCTOTH OT BpeMEHH yCpeIHEeHHA

llpeacTaBJeHa MOIHas MaTeMaTmyecKas TIporpamMa

T03BOJIAKAA ITPOBOMTE BCECTOPOHHME

MATEMATHYECKHe TECTH IPaBHILHOCTH w3MepeHMt ¥ IIPHEMJEMOCTH
CTATUCTUYECKUX MOZeJelt




TPUIOXEHUE 2
K TpoToKoay N 11

e 1 OFHa W3 Ccepmlt MCMHTAHME  CTAOMNBHOCTH  JIa3EPOE.
PezynnTaTh (akTHYECKOro pas0poca U3MepEHHR # pe3yJbTaTH
) HCIuTamMt Ha JuHefHuR Apedh

Jriginal Series with Forecasts
¥ AT 3,9428E7-0, 281135+ T




[IPIIOXEHKE 2

K TpoToKoJy N 11
22 O[Ha u3 CEpHR HCINTAHMR CTSOAJILHOCTH JazepoB.  Tadmaua
CTaHAApTHHX OTKJOHeHH® M rpajuK BapHAINH AsjiaHa

/My t=hrfo nm=43,00.
Signa(1)-2.3115200+83  Allan(1)=2.2229810483 Allan(3)1.3978176+83
Sima(18)-0.273670c+82  Allan(18)=8.397%634c+82 Allan(30)=6.254361e+82
Signa(10):2.615726e+82  Allan(188)=3.300851e 482

FREQUERCY STRABILITY

J1sE-11
I
A ]
v .
I 4
3
¢ v
[ ]
" *
a2
’ L J
¢
[ |
(]
¢ ~
|
|
die-13
= T T

10 100 1000 10000
Sanpla tine (5)




[PWIOXEHME 2

K IpoToKoJay N 11
23 (fHa M3 Cepiit HCTHTAHAR CTaCANLEOCTA Na3¢poB IMCTOrpaMmMa mo
pe3yJbTaTaM H3MepeHHR

Frequency Histoaram
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IpoToKkKOJ Ni2
J300paTOPHEHX MCIHTAHMR OGOpYAOBAHMA JWHEMAYECKOTO XaBJEHMA,
nocrapyeqsoro BHUWITPY no [Ipoekty DR 90/0IS B ITHMMHM

B [H/MKM Omjio mOCTaBJEHH CJeJAynomMe 0o0OpYHOBaHMA:

1. T'a30Bad KaMepa

. PEppaBiMYecKas CHCTEMa YIpaBRJEHUS

. JJEKTPOHHAA CHCTSM8 YTPABJEHHA ¥ CHHXPOHM3ALMHA

. HoMmboTepHas CHCTEMa DerHCTLalH

N o W N

. OOpasuoBHe IaTYMKM AaBieHusd (I6 mT.)
6. Mepy TBeprocTH (I6 mT.)

[lpoBeierme HMCOHTAHMA OCODYIOBaHMA [0Ka3aJ0, YTO BCE CHUCTEMH
padoTanT B COOTBETCTBHM C TEXHHYECKUMH ITapaMeTpaMy, OTBEYaNuMy
TpedoBaHUAM [IpoekTa DRK 90/0I5

YCT4HOBJEHHOE OCOpYAOBAHME II03BOJAST NPOBOJUTH JMHAMUYECKYW

KaJMOpOBKY MaHOMETpOB IepeMeHHOr0 XaBJeHMs B idamasoHe oT I0 Mila
Io I.6 ITla ¢ morpemroOCThD J0 2.5 %.

oT BHUUDITPU or [HAMKM

MapTsEOB 4. U. mﬁd"ﬂw’(- Him Xur Uxop /9-%/)5?(,
0GyxoB 4. C. M%R Kum T'Bam Xo 7:/»"6‘%,

r. [IxeHpaH, 26 HOAOpA 1993 roza




