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Preface

The Cultural Heritage Protection Cooperation Office, Asia-Pacific Cultural Centre for UNESCO
(ACCU) was established in August 1999 with the purpose of serving as a domestic centre for
promoting cooperation in cultural heritage protection in the Asia-Pacific region. Subsequent to its
inception, our office has been implementing a variety of programmes to help promote cultural heritage
protection activities, maintaining partnerships with international organisations, such as UNESCO
and the International Centre for the Study of the Preservation and Restoration of Cultural Property
(ICCROM).

The ACCU Nara’s activities include, training programmes for the human resources development, the
international conference and seminar, the website for the dissemination of information relating to
cultural heritage protection, and the world heritage lecture in local high schools. In addition to those,
ACCU Nara periodically publishes International Correspondent Report based on contributions from
appointed correspondents in the region and also conducts a “local training workshop” which dispatches
a group of lecturers from Japan and implements the practical training on cultural heritage protection on

sites.

The Workshop 2011 for Protection of Cultural Heritage at Ulaanbaatar in Mongolia was the fifth
attempt of ACCU Nara. We were fortunate enough to receive the cooperation and support from
Department of Culture and Art, Ministry of Education, Culture and Science of Mongolia as a co-
organiser. | would like to extend my sincere gratitude to Mr Yo. OTGONBAYAR, Minister of
Education, Culture and Science, Mr Badruugan NARANZUN and his staff; and to all related parties

for their cooperation.

The advantages of implementing the local workshop are as follows:

1) A large number of participants from one country can attend the workshop at one time.

ACCU Nara has invited a few participants from a single country to the Individual Training Course
held in Nara. However, participation is usually limited to two or three experts. It would be extremely
efficient to accept a large number of people from one country at one time for providing opportunities

to acquire expertise for the protection of cultural heritage.

2) The working language of the training course is their native language.

As a general rule, the working language used in both group and individual training programmes is
English, which sometimes gives difficulty in understanding the content of the training course for some
participants from Asia-Pacific region. Not all the participants are fluent in English. In order to resolve
this kind of limitation on the communication, we have decided to use Mongolian for this workshop
in Mongolia. We believe that participants can understand the lecture more easily and accurately with

interpretation.



(3) The teaching materials are locally available artefacts
Different from the programmes in Nara, participants in this workshop make use of artefacts indigenous

to their own country for the practical training, which is familiar and useful for them.

When organizing a workshop overseas, the most important part is the selection of the themes of the
training course. The preliminary survey should be made prior to selecting the appropriate theme which
is most urgently needed for the country. The training programme should also have long-term effect
on the protection of cultural heritage after the workshop has concluded. In organizing this workshop,
we were fortunate enough to receive useful information from Embassy of Japan in Mongolia and full
cooperation from Mongolian Academy of Sciences. Without their warm support, we could have not

concluded the workshop successfully.

ACCU Nara will build on this experience of the local training workshop in Mongolia for the next
step. It is also hoped that this workshop will be a step to the mutual understanding and promotion of
friendly relations between Mongolia and Japan. Lastly, I would like to express my appreciation to Nara
Prefectural Government and Nara Municipal Government for their cooperation in dispatching their
officials to our workshop. I am also thankful to the Agency for Cultural Affairs, Japan (Bunkacho) for

their continuing support.

NISHIMURA Yasushi
Director

Cultural Heritage Protection Cooperation Olffice,
Asia-Pacific Cultural Centre for UNESCO (ACCU)
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1. Introduction

Melkhiit Tolgoi






1. General Information

The Workshop 2011 for Protection of Cultural Heritage
in Ulaanbaatar, Mongolia

- Co-organised by
Cultural Heritage Protection Cooperation Office, Asia-Pacific Cultural Centre for UNESCO and

Department of Culture and Art, Ministry of Education, Culture and Science of Mongolia -

I.  Venue and Country

Mongolia-Japan Center for Human Resources Development in Mongolia

II. Date
From 17 October (Mon.) to 22 October (Sat.) 2011

III. Themes

Recording/Documentation of archaeological artefacts

1. Lecture
- Introduction to measured drawing of earthenware
- Photographic technique of artefacts (theory and methods)
2. Practical Training
- Measured drawing of earthenware
(whole and shards / reconstruction from shards / design layout on the surface)
- Observation methods / Descriptive methods of observed details
- Ink rubbing
- Photography

IV. Schedule
As on another sheet: Schedule of the Workshop 2011 for Protection of Cultural Heritage in

Ulaanbaatar, Mongolia.

V. Participants
Fifteen researchers, engaging in investigation, research and preservation of cultural properties
in Mongolia, who belong to research institutes, the management and preservation office for

cultural properties or museums.



VI. Language

The main working language of the training course is Mongolian.

VII. Expenses
All the expenses required for the items listed below shall be born by ACCU Nara Office.

- Dispatching a group of instructors from Japan (four personnel from ACCU Nara and
three instructors) and their accomodation

- Hire of venue for the training and a rental car

- Procurement of the necessary tools for workshop (eg. measuring tools)

- Employment of the interpreters between Mongolian and Japanese

- Local communication charge

- Publishing the training report

2. Programme Schedule

Date Morning (9:30-12:30) Afternoon (14:00-17:00) Instructor
10 . . .
10:00 ~ Opening Ceremony / Lecture: Tsuchihashi
17| Mon. |Orientation -Introduction to Measured Drawing |and Ikeda
of Earthenware
. . Tsuchihashi
Practical Training:
18| Tue. | Measured Drawing of Earthenware (whole) and Tkeda
Practical Training: Tsuchihashi
19| Wed. | - Measured Drawing of Earthenware and lkeda
(shards / design layout)
Practical Training: Tsuchihashi
20| Thu. | -Description Methods of Observed Details and lkeda
-Ink Rubbing and its Backing
Lecture: Practical Training:
Photography of Archaeological -Photography
21| Fri. |Artefacts Sugimoto
-Theory
-Methods
Practical Training: Summary and Review Sugimoto,
. X Tsuchihashi
22| Sat. | -Photography 15:30 ~ Closing Ceremony and Ikeda
(Awarding Certificates)




1I. Workshop Journal

Manzushir Khiid temple site






13 October (Thu.)
ACCU staff and instructors left Kansai International Airport, arrived in Ulaanbaatar, Mongolia, via Inchon (South

Korea)

14 October (Fri.)

In the hotel lobby, the ACCU staff met with interpreters Ms Altangerel and Mr Ishitseren, and proceeded to the
Mongolian Academy of Sciences. After ACCU staff and instructors exchanged greetings with Mr Damdinsuren
Tseveendiolg Director of the Institute of Archaeology, Mongolian Academy of Sciences, and two staff of the institute
(Mr MUNKHUU Bayarsaikhan and Mr RINCHINKHOROL Munkhtulga), instructors selected the pottery to use
for the training. From among the artefacts held by the museum, completely intact items of pottery, shards for use in
making drawings, and eaves tiles for rubbings were selected as suited to the training content. Mr Sugimoto procured
equipment and materials required for the lectures. Mr Kobayashi met with Mr Naranzun, head of the Department
of Culture and Art in the Ministry of Education, Culture and Science. They went over details of the signing of the

Memorandum of Understanding, and the Opening Ceremony.

15 October (Sat.)
ACCU staff prepared for the training. The training room was set up. Tools and equipment brought for the training

were checked. Complete sets of materials for the trainees and materials for the Opening Ceremony were readied.

Equipment for Mr Sugimoto’s lecture was procured.




16 October (Sun.)
ACCU staff and instructors visited the Ikh Tengeriin Am petroglyphs in Ulaanbaatar.

At the Mongolian Academy of Sciences, the schedule and content of the next day’s tasks were checked with Mr
Munkhtulga. He then led them on an inspection of the Tonyukuk Inscriptions. Deer stones, and stone slabs of the sixth
to eighth centuries, serving as a platform for ceremonies, survive. Iron railing and a sign board have been erected,
but no preservation work has been done on the features themselves. A storehouse for artefacts discovered at the site
was also visited. An inspection was made of the Bogd Khaan Palace Museum. This was the winter palace of the last

dynasty before the revolution. Repair work was done from 2003 to 2006 by the Xi’an Center for the Conservation and

Restoration of Cultural Heritage.

17 October (Mon.)
Mr NISHIMURA Yasushi, ACCU Nara Director and Mr NARANZUN Badruugan, Director of the Department of
Culture and Art, Ministry of Education, Culture and Science, performed the signing ceremony of the Memorandum of

Understanding in Room 117 of the Department of Culture and Art. The two directors made speeches of greetings.

The Opening Ceremony for the “Workshop 2011 for Protection of Cultural Heritage” was held. Minister of Education,
Culture and Science, Mr Yo. OTGONBAYAR, and the Japanese Ambassador to Mongolia, Mr SHIMIZU Takenori,
were in attendance and gave words of greeting. Mr Nishimura, Director of the ACCU Cultural Heritage Protection
Cooperation Office, gave his greetings, plus an introduction of the ACCU, and words of thanks to the Government of
Mongolia for their cooperation. Next, Senior Officer Ms OYUNBILEG Zundui gave an explanation to the trainees of

the aims of the workshop. Introductions were made of important guests.

Mr NISHIMURA and Mr NARANZUN Mr SHIMIZU Takenori P Mr Yo. OTGONBAYAR



In the afternoon, Mr Kobayashi conducted the orientation and the introduction of the instructors and staff. Ms
Tsuchihashi gave a lecture on “An Outline of Measured Drawing of Pottery,” covering pottery manufacturing
techniques, points to look for in observing pottery, the main points in making measured drawings of pottery, and so

forth. Mr Ikeda then lectured on recording methods for ceramic materials.

In the evening there was a welcome reception at the Chinggis Khaan Hotel. The Japanese Ambassador, Mr Shimizu,

Director Naranzun, Senior Officer Ms Oyunbileg and others attended. Mutual relations were deepened.

18 October (Tue.)
Mr lkeda gave a lecture explaining the tools used for measured drawing, and the significance of making measured
drawings and records for ceramic materials. Subsequently the actual measuring and making of drawings of pottery

began. This practical training in drawing was continued after lunch. Many of the trainees started on their second pottery

drawing. Mr Sugimoto took photographs of Gandan Temple.
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19 October (Wed.)
Practice in scale drawing of small intact items continued. From the afternoon, there were explanations from the lectures,
Mr Ikeda and Ms Tsuchihashi, on the method of laying out designs, and so forth. Mr Sugimoto photographed Buddhist

temples remains on the southern skirts of Ulaanbaatar, at the Manzushir Khiid temple ruins.

20 October (Thu.)

Measured drawings of reconstructions from shards were made in the morning. In the afternoon, practice training in

taking rubbings was done, after an explanation of the method by Ms Tsuchihashi and Mr Ikeda. Mr Sugimoto took

photographs of the Damba Darjaa Temple in northern Ulaanbaatar, the Choijin Lama Temple Museum in the southern

part of the city, and the National Museum.




21 October (Fri.)

Mr Sugimoto, the Instructor, first had the trainees introduce themselves, and asked each of them what kind of objects
they photograph (record), with what equipment and in what manner, in the course of their work. Afterward, he lectured
on the “Theory and Method of Photography.” Next, the trainees studied the structure and method of using a large-
format camera (4 x 5 inch). Using a trainee as a model, they practiced while checking the actual results with regard
to the relationship between aperture and shutter speed (depth of field). Then, they had an explanation and practice of

methods of photographing artefacts.

22 October (Sat.)
In the morning there was a lecture by Mr Sugimoto and practical training. They reviewed the topics of the previous

day and had a lecture and practice on how to photograph artefacts using a digital camera. There were explanations on

adjusting the exposure and colour balance, and on data processing.




In the afternoon, there was summary and criticism. Mr Ikeda then talked about “reaffirming the method of pottery
measured drawing and points to remember, and future prospects for ceramic research,” and Ms Tsuchihashi about
“reaffirming the necessity of measured drawings for ceramics.” Then Mr Sugimoto gave some supplementary

information for his photography lecture, and held a question and answer session.

Closing Ceremony was held after summary and criticism. There were greetings from Director NISHIMURA Yasushi,
Cultural Heritage Protection Cooperation Office, ACCU, and each trainee was given a course completion certificate.

After the Closing Ceremony, a group photo was taken with all the participants. This completed the training schedule.

] ACCH Worbisbusps e Cuiboural Heritage Prodectiom
ACCU Worlsshop on Cu ' in the Asia-Packic Reglon ﬁll

in the Asia-Pa

23 October (Sun.)
Travelled by road from Ulaanbaatar to Kharkhorin. Arrived at the Mukhlai Hotel in the evening. Inspected the environs

of Erdene Zuu Monastery until dusk.

'
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Erdene Zuu Monastery




24 October (Mon.)
Visited to the Erdene Zuu Monastery. Inspected and photographed within the temple precinct, being shown around by
a guide from the temple office. The Turtle Stone near the monastery was photographed, and a visit made to the Ogedei

Khan Palace site (which has been refilled, but with the foundation stones remaining) in the Ruins of Kharakhorum

City. The Turtle Stone atop a small hill on the eastern side was photographed. The panoramic view of Erdene Zuu was

admired. From the afternoon, the ruins of Khar Balgas city were visited. These are the remains of a city with a tamped

earth wall 420 m by 340 m. Visited the Khushuu Tsaidam Museum.

Erdene Zuu Monastery - J The Ogedei Palace site in the Ruins of Kharakhorum City

The Ruins of Khal Balgas City

Melkhiit Tolgoi Melkhiit Tolgoi The Ruinsof Khal Balgas Ci The Khushuu Tsaidam Museum

25 October (Tue.)
Visited to the Kharakhorin Museum. Paid a courtesy visit to General Manager Mr Mundkhorol. Retraced the route from

Kharakhorin back to Ulaanbaatar, and started on the way back home.

26 October (Wed.)

After transferring in Incheon, arrived at Kansai International Airport.




o
=y

il""_.-'
*‘v el e

_ r&dﬁi fﬁi&




Tortois-shaped stone base of monument in the Ruins of Kharakhorum City
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A. Apxeos1oTHiiH MaTepuaJs 000X aBap 00J0H BaapaH 3JIJINIH TyXail

(1) I'azap noopx masap 00JI0H BaapaH 3T OJABOPJIOX Hb:

APXEONOTHifH YYH3C MUHKUIT?, CyJallraa XUuHasr S5pTHAN TYypb OOJIOH 3] ©ITHilH 3YHIyy X
Hb Oy OyHXaH 39X MAITTIH aJuil 0100 4 TOCOH ra3phlH XOPCOH P3P LYY Xaparaax OO0JIOMKTOH
3yinyyn Oaiinar 4, UX3HX Hb MaNTalT cyJajiraaraap ra3pblH XepceH poopooc onjuor. lopoo HB
CPOHXMII06 Ta3pblH XOPCOHI 93D I39PIACID JAaBXapiiacaH TOTTOLTOW OaiHa. YYHHUr XepcHWi
JaBxapra T33T. XepCHHH JaBxapra Hb P3P J93pI3CI3 JAaBxapiacaH Oaimantail Oaix Tyn
“XONMMIIONTYH NaBXapiacaH ra3pblH JaBXpaa Hbl TyXain O6om n39p Oaiiraa xepcHuil mpaBxapra Hb
Jnoop Oaliraa XepcHHU HaBXaprbll OOABOJ LIMHA OM. ManTant
cyJairaaraap JA33p I33p33¢33 JaBXapiacaH XepCHUH JaBxapraac
OJIJIBOPJIOCOH I1aBap OOJIOH BaapaH dJUIMUT TYC Tycal Hb SUITaH T
aBCHAaap TyXalH OJIIBOPBIH XasrjcaH OH TOOJUIBIT TOTTOOOXK

OouzIor.

(2) Maarant cynaaraaraap oJIBOPJIOCOH IaBap 00J0H

BaapaH 3JIJIMIAT AHTWJIAX Hb:

Hbr ynaaruitn ManTanT cygajiraaraap OJIJBOPIOCOH UX XIMKIIHUHN
1raBap OOJIOH BaapaH HUIIUIT HAT OYPWIAH MAI33/I9X Hb OOJIOMIKIYH
3yin rom. MiiM 63pxumantd i Hexieneec rapax SXHHUM amxam 0o
aHIWIANT Xuiix siBran oM. TyxaiiH maBap OONOH BaapaH 3/UIIUMH

X3J'I63p, IIaBpbIH YaHap, X5MK33, X390 33pFPII>'IH DKW OOJIOH suIraatai

Tasaap Hb X3]] X3JIPH OYJIAIT XyBaax, OyJar Tyc OypHiir qyraapiaHa.

Witnxyy XyBaargaxk HIT OyJdrT OartcaH Tyc MaTepHalyyd Hb %‘;
XOOPOH00 WXKHJT TOCTIH Talyy ]l OaliBY SIB 11aB aJIiJI TICOH YT OUII FOM. .
Wit MaTtepuan Tyc OYp J3X OJIOH TOOHBI 3JEMEHTHHH J0TPOOC ‘
mraapajarataii IT3coH SJIEMEHTHHT TYyH aBu OYpAYYJICOH 3yHnuiir 5

“3arap” raHd. “3arpap’’rapraxaj XaMruiiH TOXUPOMXKTOM MaTepuallbiH @3
HOXIIOJI Hb: MaTepHalIbIH TOO OJIOH OaiiX, OOTMHO XyramaaH XasracaH X
3YHI 6aiiX X9parToil 0a YYHUUT HAT Oariy MaTepral 'K HAPIdH).

“3arBap”-r TOTTCOH 3apuuM]l TYJITYypJaH
XUWJPr  cydanraar “xai0sp cymian” TdHD.
ApPXEONOruifH MaTepuaibIr “x3103p cymian’-p
aHruiIaxajJi XaMruidH YHJCOH 3JeMEHT OoJiIor
3yl Hp “yypar”, “mar xyramaa”, “opoH 3aii”
39par OM.

(3) Maaraar cyaaaraaraap  oJIICOH
masap 00JIOH BaapaH OJIABOPbIT

apXeoJIOruiiH YYAHII¢ IIMHKIIX Hb:

[llaBap OONOH BaapaH OJIBOPHIT AHTHIIAH

)KarcaaxaJl XaMIHAH 9yXall JIeMEeHT 00X “OpoH

3ai” 1oM. SIBIyy XypasHI X031 ‘‘3arBap”’-T

lan, ynii g HIUH TYyX 00N0H Tapxan

“mar xyraraa”’-Hj TyJIryypJiaH aHTWJIaH rapracaH

OJIOH TOOHBI ‘3arBap”-I' HATTIMK TyXallH

21
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OJIZIBOPBIH ““OH TOOJION - ToApyyaaar. TyxallH OJJIBOPBIH “OH TOOJOJN Hb alb OyC HYyTTarT XamaapaxpIr
TOAPYYIDK erjer 0a TyxaifH Oyc HyTraac XHUHIH alCiaracal Tyypb OalicaH 4 Har XyramaaHbl XyBbI HAT
OH TOOJIONJ] OarTax oM. DPTHUH XYMYYCHHH aX aMbIpaJIbIl TYypUHH OYTIPAC TaaBapiax OOJOMKTOU
0eree]1 HHI3X3]] YHIICOH YUY YIIATY OOJIIOT 3YIIT Hb OJIBOPBIH “OH TOOJION FOM.

OpreH yynaMm HyTar JIBCIIp OYXuid OyC HYTTHHH TyXaiJ OJJBOPBIH MaTEpHAIIBIH HOXIION Oaiaiy
Oyc HYTTHIfH stmraatail xaparaaar. Torean siMap suraar Hb Taprak, suraar Hb sk TOTTOOX MAIPX BI? byc
HYTTYYIBIT XOOPOHI Hb XapbllyyjIcaHaap TyXailH maBap OOJOH BaapaH JUIIIMHH YAIABIPIDI OONOH
TYHIIT?3 sSiMap XAMKIITIN OalCHBIT MIIRX 00J0MKTOW. TYYHWISH TyXallH YeHiH yJc Tep OOJIOH 3IUitH

3aCTUiH OalUIBIT 4 MDIDX OOJIOMIKTOM IOM.

3ypruiiH TaiiIbapeIr T00pPOOC Y3HI YY:
1. XypaJ TOOWH I33pX [araaH OapHBI X39HUHU ©6PUJIeT.

2. OH TOONJBIH sITaa Hb O0YC HYTTHHH saraa 00JDK YIACHH.



“T'oé caiixan OuLl, XapHH 4 36Beep 0u4. Taraxryii 60.1 xoiiu yea33 36BX6H

B. lllapap BaapaH SLIIHAT XIMAKHX Oanar J1 yaa33H3 r3c3H yr ” Kobasamm FOxuo (1911-1988)

a3c napaa
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IaBap Baapan 3JIHIAT I'ypBa/KMH myraM xapamisk
XIMIKUX TyXaii X33 yraJj3Hbl 32l XyBHapiax

XOMIKWIT XUiiX JapaaJjaJ
1. [ITaBap BaapaH 3UIIUIH aMCpPBIH AUAMETPUIT M3/Ibe I'IB1 HApUIH XyBUapTal
11aacas J39p [aBap BaapaH HIIUNAT OalpiIyyitHa.
2. UlyramMHyya X3p3mIaK TyXalH dUIIIHIH X3103p TYPCUIAT XOMKHH?.
3. Hymasn xam03pT myramaap dUIUIHH rafapryyH TOUPTHH XOMKIIT XOMKHH).
4. Io3p XdMKCOHUITY? HApUiTH XyBUapTail aacaH A33p 3ypHa.
5. TOpTUroH X3MIKUTY33p LIaBap BaapaH SIUINIUIH 3y3aaHbIl XIMKUHD

6. X3 yran3Hbl TOXHPOX XIMIKIIIIIP XIMKIK, XyBHAPIIAHA. [llaBap BaapaH IIMIT
XOMIKHX 0arak
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C. lIaBap BaapaH 31J13J1]1 X3MKHJIT
XHIK 3ypariiacad 00JUT *KHIIII
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3YYH Tana ragapryyHbl
Tanaap TIMIAIIIH?.

BonoBcpyynanteia apra 6apuiisr 1
©OPUHUIICOH XICOT, MOH XII109p '
JIYpPCUIH OHIITOM X3CAI'T 3ypaac 08! ‘ vl 1|
TaTaXk TOMJIDIIIIIID XUIHX

XaHulara gaBxapaaxaac 00JIr0OMIKIIOX
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bapyyn tang notop ragapryy 60i10H
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XOCTHMH GaliUIBIT TAOMIDIIIX
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lamaan notoon ragapryyH naxb
6O0JIOBCPYYIIANITBIH apra Gapui, X393
yrais 39pTuiiH TajlaapX MI3JUINNT
YCII9p TOMADIIATID XUMX
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Xar03p AYpC Hb TOXOPXOUTYH XICITT OJIOH
XOMIKMAT XUHX

006
HJ459 —2 R (Caxto roxo mmubo kroy6o) 0015
G0-89 P1 No.7 20010628 SIco-u yeuiin masap
Baapa oI BoruHo Xy3yyToi Baap
Awmcpsin guamerpl0. 5em  Baapsin ennep 24. 8cm
Epoonen guamerp 4. 2cm Xamruitn Tom 6ycayyp
xacruiin quamerp 18. bem
3yypmaruiin yanap caita, boni caifH, (xap T0o100TO#)
Omnrennit 6ainam:
ranna tan Hue2. 5YR6/4(6yar yn6ap map)
notop tan HuebYR6/6  (ynGap map)
3ycean xacar Hue7. 5YRS/2(caapantcan xypau enre)
S=1/16ypou aypcancon 20030819  Hakaxuma

AmnxaapyyJara (Illapap BaapaH 3113/11 XHICIH aKUIVIAJIT)

-OJIICOH TYYph, OapHITBIH TYYph, [IAaBap BaapaH dUIIHIH
Jyraap, OJJIBOPIOCOH OH, cap eJ1ep

-11laBap BaapaH dUIBIUIAH TOPOJL, JIUIITUIH X3II09p, IDITHIH
Tepe

-AMCpBIH IHaMeTp, CaBHBI OHJIOP, CPOOIIBIH JHAMETp, XaMT HiTH
TOM OYCIIYYp XOCTUHH IHaMETP

-Tyyxuii 31 6050X 3yypmar 00J0H OONIBIH Oaiizan

-Onronnii Oaiman

-barraam, yIISTIIHIAH Oai1a, )KUHXIHD XOMKHUIT XUHUCOH OH,

cap e1ep, X3MKHITHIT Tapiax XUicoH XyH
-YpnacaH apra, 00J0BCpYyyJCaH apra, X39HUH OHIVIOT 33PTHiir
XOMKIK, QXKHUITIaXK, 0apIMTKyynax




D. Dnmamiin xarapxaiiHaac aMcpbIH
AMAMETPHITH X3MKI3T CIPIIX
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D. BosoBepyy.1ax apruir akuriax
00JI0H WJITIIX TyXai

Wik
il

X2PATTIH.

[Anxaapax 3yitic]

A-B, B-C Tyc Tyc mpryyauiis TyHa Hb ori 06000 nryram
TaTax, TIHILYY XICIIT XyBaaHa. THArasp 2 uryraMsiH
OT'TJIONIION Hb TOBUIH 1T OOIHO.

-IIlaBap BaapaH 3AMIUIH Xa3alaTHIT IIANraHa.

-AMCPBIH IHAMETPHIT HIaTrasi T3B3J TOHPOT 3ypaaja TYYH
J139P33 UINIUHIT TaBbXK Y33H, COPTIICIH aMCPBIH AUAMETP
Hb Taapy Oaiiraa scoxuidr manrax 6omnHo. (LllaBap Baapan
SIUIITUIH aMCPBIH JTUAMETP Hb XAIOUKUCIH TOXUOII0T
Gaiiar Ty, 3aaBaji OypIH TOXHUPOXTYH Oaiik G0HO )

q
] Y,
S

. ; \‘\
T

XypyyHsl Mep: -Xypyyraap napcan mep. [llaBap Baapan smanuiir rapaapaa Hyxax
XUHCIH TOXUOIO0I, MOH UIAJIMIH TrajiHa TaJbIl SH3JIAX YA A0TPOOC Hb

| rapaapaa TyJax 33paTT FapblH X33 YIALIAL. AMcap, Xy3YYHHI X3¢or OOJIOH IaBap

BaapaH dUINIMIH JOTOP TaJBIH YJI M3/IT OBIOP TOBTOPBIT aHXaapax XdparTail.

XsicaaHsl ICHBI X29HUH opoM: -CoH3HBI YCHUM OpOM LINT Napajielb 3ypaac YJIA9X Hb
MX2HX TOXHOJJION COM3HBIXBIT O0BOI 3ypaac XOOPOH/BIH 3aif Hb ©PTeH, 6ac
OBTOp TOBIOp MXT3H Oaiimar. 3ypaacHbI 9X9H XICOI'T XsACAaHbI ICHBI AyTyHpcaH
OPOM YJIJ9X Hb 4 OUid.

Coii3HbI yC: -MOIHBI IIMPXATUIT O0IBOII OJIOH Mapajeib 3ypaac YALIAT. X3pITIdcoH OaH3
(coii3HBI YC) -aac suraar Hb Xapk 601ox 0a 6aH3 (COW3HBI YC) HBI ©PTOH, MOJHBI
MIMPXITUIH TOOT Tapraxk O0IHO.

Monon xytrans! opoum: lllaBap Baapan 211IuilH ragapryys OUpXoH 3JICHUN HIMPXAT MOLOH
XyTTaHbl X616JIT60HO6p 00COX TOXHONII0N Oaiiaar. MoJOH XyTraHbl HAT yIaaruitH
3ypaacHbl OpoM OYp Hb @)XJIBIH Oara>kHbIXBIT 00BOJ OPTOH MOp YJII3IAT. Yiaa
OYpHIiH XOMKID OOJIOH YHIIIAIN (ANCHUH IUPXITHIH HYYCIH YUIIIAIN) -HIT aHXaapax

Mopon XyTransl X33: MOIOH XyTraap X33JI3T/ICOH Tall Hb Malll rejrep 0eree rsansax
xaparajar. Har ynaaruiin Xanisx XaMK?3? Hb T9BIJI, Malll HApUHH MOJIOH XyTraap
OJIOH yJaa JapcaH Mep Xapariaax Hb OJIOHTOO OHid.

Hoxwmnr: barzann cuitnbap XUk, TYYr39p HOXECOHOOC YYeax ya mep. [lapaiens 3ypaac,
9CBAJ JOPBOJDKHH 3ypaac 33par Hb 0JOHTOO Xaparajar. lllaBap Baapas anmanj
OPOM YJLJIIIXI9P XIPIMIX Hb OJIOH 4, TYYHHUH Aapaax 00JIOBCpyynanTaac 60K
apUWDK YTy 60JIOX Hb 4 Ouil.
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Coé/1bIH 6BUIH 3yPruiiH TaJaapXu YHACIH OMJITOJIT

Hapa myxuiin Coenbin OB CynnansiH XypadiadH

®oro 3ypruiin candap

1. Ixu3a

Coc¢nplH ©BMHH cCynairaaHj 3ypruiH Xdparudd Hb Maml 4dyxal Oalp Cyypb 333J13T TIATHHT
CyaliraaHbl aXwJl Xuik Oaiiraa XyH OyXHMI Mdmmdr 3yin. [axmes “sypar aBax 30puiaro” OoOnoH
“3ypar aBax apra TEXHUK WIT cailH OMJITOXTYHr?9p 3ypar aBaas, Oasuiar M3A33J1301 aryyjical 3ypartai
0ok JazHa 1B 3HAYYP31. CoCnblH ©BUIH 3ypruiiH dyxasl 000X Hb, COSIBIH ©BUIH HAT XyBHIIOAp
Hb 000X (OTO 3Ypruiir aBaxJaaMdAIUIMUT OPXUTAYYAAITYH TAIMASIIPH OapUMTXKYYIDK, T3P
MaTepuaiuaypT yAaaH XyrauaaHbl TypHl Xajarajaxaj opirHo. MeH Oasiar MIIdmdiTdoH, Laamgaa
XIPIMIIXA]] OHIOP ad XOIOOTI0NTOM 3ypar aBax *aBcaH 3ypraa xajrajax 33par apra TEXHUKHIH Tajnaap

OMJITOJIT OTOXUHUT XUUDDE.

2. CoéubiH 6B caHA(}OTO 3YPIrUiiH TYHIRTIIX YYPIr 62 TOPOJI

CocnbiH 6BUIH(OTO 3ypar III9T Hb CXeM|-T Y3YYJICOHWIRH XK TOPOINTIH XOIOOTAYyylIaH XdPATIdX
¢oro 3ypar, MeH cynajraa MIMHKWIT? OOJOH CIPII3H 3acBap XHMUX Yen OapuMTKyyiacaH ¢oTro
3ypruiir xamHd3. MeH cxeM2-T Y3YYJICOHWIIH 66p TYTaMXaMI'HMWH ©PreH Xd3PIINdIAT JHTHHMH (OTO
3ypar O0JOH ONTHK Oyloy TIpJIMHH INMHX YaHApbIH CyAajiraa rITAAdr WHGpa yjaaaH Tysa, PeHTreH

TyslaHBI3ypar TAX MOT OJIOH TOPIHUH 3ypardaiaar.



cxeM1 @oTo 3ypruiin

doro
3ypar

YYpor

Tailsian OYpTIrJniiH 30puyJaiaTaap:
My3eiilH MaTepHaJblH YHICIH OYpPTIJIA
X3PIMIIX

—p| XD

Karauior, cyprajguniraanbl 30puyJiajaraap:
Huiitan ¢oro 3ypraap cyprajaumian
TaHUyJIaxX

Bycaan 3331yy/13X 30puJaroop:
X9BMJ  MIIIINDIA  OOOH  CylajraaHbl
3opuyaajaraap (oTo 3ypar 333J1yYI3X

OapumT-
— AKYyJIax

cxemM2®doTo 3ypruiin

doto
3ypar

TOpeI

DHI'MIH

A

OnTuk

Cynanraanel MaTepHaJI:
dpadm IIHHKAJITIIHAH CyAaJIraanj
X3panIX (OoTo 3ypraH Marepuas 00Jrox

3acBaphIr 0apUMTIKYyJIaX 30pHJIT00p:
3acBapiiaxaac eMHOX, 3aCBapJIacHbI Japaa

00/10H 3acBapJiax 0aiix yeniiH 3ypar

Marepuajsir xaarajax 30puJjroop:
X3pIanmradXyyHHuil TyXailH YeuiH 0ailuIbIr
¢poro 3ypar 00JroH  OAPMMTKYYJIK
Xanrajaax

Epaniin 3ypar:
XOp3BIaXyyHUiir 0yxa3Ji Hb XaMapcaH
00JI0H a*KJIBIH Y€ HIATHIT XapyyJIcaH

Tamyy rapaJa Tycraxk aBcaH sypar:
Tamyy Tycracan rapja3p HapUiH IIMPHIH
X3CTMUT OHIVIOH TOMAIIIIX

HapwuiiBuuican 3ypar:
XOp3rIAdXYYHUl HAPUWH IIMPUIAH X3CTUUr
MI/19K aBaX

HNudpa yraan tysia YiabTpa siraaH tysia:
JAr’’p TIIPJAUH  JO0JITHOHBI YPT XYp3X
XOMZKIIH/I aBCaH 3ypar

Buuna nypanraap aBcas 3ypar:
TompyyJicaH, ajb 3CBYIHAPUIBWIAH HIBT
IPIITYYJICIH 3ypar

Pentren 3ypar:
Jotooa 6yT31 r3X MITHHT Hb MIIYK aBax
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3. 3ypruiid annapaTrbIiH TOPO.1

3ypruiiH anmapar Hb IUICHKHBI XAMK33HA3CH? XaMaapu X3 X319H TepesTdi. [IIEHKHBI XaMXK33 Hb
TOM OON ammapar Hb 94 TOM OBOPBIHX OOJDK, 3yprMiH uyaHap 4 caibxkupHa. Uiimzcaiixan Oac yaHap
caifiTaif 3ypar aBaxXbll' XYCB3JI TOM OBOPBIH ammapar Xd3pdalIdXdA XypH3. MeH ammapaTHBI OBOP
XOMXKIOHIIC Xamaapax 3yHJ Hb rail 3ypruiiH yanap oum. Jlan muusnuil tycrant(SLR)anmapar v
24x36mm-Hr3X TOH3TON JePBODKUHXAI0APIdp 3ypar aBmar Oaiixan, 60x60mm-H 36B TATII OHIOTT
X37103p33p aBaar anmapar 4y Oac Oaiimar ['OH3roil nepBesKMH X37103p33p aBaar ammapart, 3B TAIII
OHLIOI'T XAN03P33p aBiar ammapar XOCPhIH suUlraa Hb 3yprUiH AYPCINIMUT HMX39X3H ©6pUMUIIIerT
opuao. mxwuran anmapar HBCCD,CMOS 13K H3pIBIAT IYPCUHT TAIMARIISAST A3 (IIpai
OYpTraH aBax 3jeMeHT) Oaiimar 0a IUICHKHBI XOMJKIOHIAC XaMaapjarrtail ajuixaH, epeHXUHa Hb

X3J10971 IYPC TAMIRTIIAIAT AIIAL Hb TOM 0aiixX TycMaa 3ypruiiH yaHap caifa 6ommor.

O 35 mm-unnéHkToi naH muH3uiH TycranT(SLR )anmapat
OH? Hb XaMIMHH OpreH X3pAIIdAAT ammapar Oereen aBTomar (okycaap, 3cBan (oKycaa rapaap
Taapyy/DK 3ypar aBaiT XUiX, AypaHT 0ObEKTOHIOWPTYY/K 3ypar aBax, AypaH Oyloy JTHUH333 COIMHUX
39pradp OJIOH sIH3aap 3ypar aBax OOJIOMKYyy[aap XaHTrar[caH anmapar oM.
@]lyn OBOPBIH anmapar
[Inénkubl epren Hb 60mm-H XyHiaar WiCHK Oaiix 0a, MM TOpIUHH TIICHKHWUT brownie film
rAA3L DHA IWICHKUUAT X3PAMI3A3T allapaThll AyH]I OBOPBIH anmapar rax 0a reHK Hb 60x45mm,
60x90mm-uitHx racdH TepenTdi. JlyHIl OBOpPBIH anmapar Hb ammnapaTbhiH 3X Oue OONOH  IUICHK
Oaiipiyysiax X3Car T'»K XyBaarjcaH O0alx Hb OJoHTOO Oaipmar. [lnénk Oaiipmyynax xacruir CCD
X MOTHHH AYPC XYJI99H aBard dJIEMEHTI9P COJBYMXBON JIDKUTAN ammapaT OONroH X3parinx
OOMOMIKTOM ammapat 4 0ac OHid.
(3 Tom 0BOpBIH armapar
3ypar aBax OypT xaBTrauieHK (sheet film)uitr conpk XUIAT TOM OBOPBIH anmapar Oaiaar. [IneHKHbI
XOMKID Hb 4X5 MHY (W 3aXUUTBIH YiHI?), 8X10 uH4 (A4 OMUTHHH LAacHBI YMHA?) IIX MIT Oaiix
0a SHYYr?3p 4YaHap caiitail (oTo 3ypar a4 yaaHa. 3ypar aBaJT XuixXd[ (OKyc Taapyyiaxaac
9XJIPRJ TAPJIMHUT Taapyyhax, 3ypar aBax XypaHbl TOXHProor XWUHX T31 OYIIUiT eepee Xuix
X3parmau Oomumor. Jlypan OonoH TUICHK Oalpiyyinax X3CdI Hb IBXOTIIAT XyHHACTAl X3Cranp
XOJIOOTIOT TYJ JlypaHTaap JaMKHXK Tycax 3ypar aBaX OOBEKTHHI IlaraiiByaap Xapik,Taapaaryiu
(hoKyCBIT TaapyyiaH 3ypar aBu OoJjior caiiH Tanrai. Miim anmapaT Hb 4 0ac MJICHK XHUX X3CTHUT

HBCCD 39par aypc XyJIIoH aBard 3JIeMEHTIIP COIBCHOOP JAMKUTAI IIP3J1 3ypar aBd OOIHO.



4. Jan gunsuiig tycraaramkutaa(SLR)annmapar

Jwxuran anmapatr 94 MeH CCD 33par aypc XY/I39H aBardviiH XOMikK33 OOJOH Tepes, MUKCEIUiH
X3MYK?? 33PIr33CI3 Xamaapd OJIOH TepenTii. MHrna 35 mm-HX3MKIITIH Aype XYI39H aBard 2JIeMeHT
cyyiaracanfan JIWH3WHH TycranT (SLR)amxutan anmapaTbIl JKHIIY OONTOX, TYYHHH OHIUIOTHIH

Tanaap xypaas.

@ [TuKcenuiin TOO XIMKI)

I'spon 3ypruiiH  XdoMK33r TOMpyyJaxTaid 33pa3r 1[aaHaaCc HbIIATPbIH XeJer MUl JePBOJIKUH
IyPca3p(L3ra3p) AYPCIIICIH TOP MAasITMIH FOM Xaparaiar. DAr33p HAT HAT J16PBeJDKUH HYIUHATTYpCUH
HATTpaa Oyroy mrKcen (pixel)rank HAPIdIAT. DHD MUKCET Hb X3 0airaar WidpXuiadT Hb MHKCETHIH
TOOH Y3yymaT oM. Tyxaitnban: 6ocooroop 4000 mmkcen: xeHmienreep 6000 mmkcenTsi 3ypar
Oaitia a1 4000x6000 Oyroy 24,000,000 mukcentai 3ypar OOIHO I'3C3H YI. DHY Hb (POTO 3ypruifr
TOMIDPTIIRK OaApPUMTXKYYICAH HYaHAPBIT TOJOPXOWUJIOX HAT TOOH Y3YYJIAT OONMOBY, MUKCENWHH TOO
X9MXK?D Hb ONIOH 0aifX TycMaa ©HJep 4YaHapTal IdX apraryil, XapuH JMH3HHK aypc Oyynrax damai

600 CCD-H OYpTrax X3109p 39p3roioH YadaMyKUIH HAMII03PpI9p 3yPTUMH YaHAPHIT TOTTOOHO.

@ Ouronuii surapain Oyroy 3ypruitn Tonuii suraa(Contrast)

['pan 3ypruiiH aHaphir TOTTOOX 0ac HAT XYUYHH 3YHIII Oasiiar eHTUHT WIDPXUDX “OHreHUH
smrapan’ Oplor. OHTeHWH sirapan Hb TIPANT 3YPTUNT XIPXIHAYPCIdIX YaJaMKANT Xapyynjar.
OHTeHMIA surapall Hb Oasyar OaifBan 3ypruiiHOHTe® Hb CApHHUITIYHTapd damHa. [laraam GomoH xap
OHTOHNU XOOPOH] caapall eHTre Oaimar 0a IaraaH OWPXOH caapasl eHre Oaiigar Oalxai, Xap OHTOH]
OWPXOH caapai eHre 4 OaifHa. OHreHWH surapall Hb Oasiar 6aliBaj IaraaHaac xap eHre pyy aaxxmaap

yycaar. ['9Bu eHTeHUH sirapai Hb XOMc 0aiiBall aa’KuM YyCaiT Hb ajiarfak OypcHitH).

@ [Typc XysmoH aBarg

Jlypc XyIanH aBard Hb SH3 SH3BIH XOMXKIITHH Oatimar. CyyauitH yeniiH JaH JIHMH3UIH TYCTalT IMKUTAI
anmapaTHyyaaa OypaH XOMXIIHHUX TATIAT 24x36 mm-H Aypc XYII9H aBarduiir OJOHTaa XIPITINK
Oaitra. KommakT anmapaTHyyma [ HAII9H x3panmaar 1/1,8 3arsapsiH Aypc XYI39H aBard Hb 35mm-H
JYPC XYJIRH aBarduifH 36BXOH 16-HBI 1-T3i TOHIPX XOMKIITIN OaifHa. X3pBI3 5Ar39p IypC XYIIIH
aBard Hp VKW XOMXKISHUHU mUKcenTdIH, eepeep x3i1031m 10,000,000 mukcentdii GaifHa THK Y3BIIT
35mm-EX3IMKIITIATUNHX Hb |IIMKCENI OHOrOOX TaJI0aAWH X3MIKID Hb UX OOMHO. | HMHUKCEIIT OHOrMOX
Tanbail Hb UXTOUTHIHX Hb | y/laa XYJId9H aBax TIPIUHH XOMKID Hb 4 UX OOIDK, OHTOHUU sSIrapall Hb 9

Oasutar 60HO. (cxeM-3)
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Cxem-3 Jlypc XyJ33H aBar4 00JI0H OHTOHMI SJITAPJIbIH XaMaapaJi

Tan6ait TOMTO# Hb yJIaM OJIOH IIPIUHUT OYPTIIK YaaHa.

Noxnn
XOMIKIIHUI

A

AYPC XYyJad»dH —»
aBard

JKvoxur Tanbaiitain

Towm Tasnbaritait

‘eHz{ep MDBJIPAIMTTHIA YaHap OOJOH OYp3UHITIAC XaMraanax ad Tyc

Jlypc XyJ93H aBard Hb TOM OaiiBaj | MUKCEN OHOTJOX Tayi0ail Hb MXC3XK, MIPIIMHH XOMKID Hb U
UX3CAAr. YYHUR ynMaac I3PJIMNAT TOOH M3 OOJIrOH XyBUPrax XY4YMH uajall Hb JIIIIIHIDK,
OYp3uUAT YyCcax Hb 4 Oaraciar. MeH XyBHprax Xy4uH 4yajall Hb caliHyupaac maipant 0ara rapiauir 4

aJIIaryd TOMIPIIIPH aBy Yajyiar 0aeHaep M3APIMKTINrIAp 3ypar aBaxajl 4 Wiyy yp AYHTA# OaitHa.

@ [Typcuiin(oHrenuii)Harrapiuibia Tyxait (DPI)

JIypcuitH HATTapUIMIA THK3YPIHUT JTYPCIdH Y3YYJI3X YCHWHHAIK Tall0ai]l HOOTJOX ITHUKCEIUHH
HATTAPIUIBIT XJDK OONHO. 3ypruir Aypcaipk Oaiiraa aprawnan OOJOH 3ypruiiH XOMXKIIH][ HUHIICOH
MUKCEIT IIaapaaryiar 0eree/] MUKCEIHIH TOO XIMXKID XYPAIPXYULl OWil 001 HATTAPIINI Hb CHUPAT
O0omk (cxem-4), yamaap 3ypar Hb Oyadr OomHO. 3ypruiir JypcimX XdMikKdd OONOH JAYpCHHH

HATTAPIIAII XOPITIITIA MUKCETUIHH XOMKIIT OYPIH XaHTax (cxeM-5) maapiaraTai.

(cxem-4) Bynar aypesana (cxem-5) Ton aypcida
Harrapumn 6ararait XaHranaTrail HArTapluiaTain

Ex.50dpi * 2 X 3inch nypcmnt Ex.96dpi + 2 X 3 inch nypcmant



5. AM:KuTAaJd 3YPruiiH AYPCHIT Xaarajiax x3J03p

Jwxuran annaparaap aBcaH aypc HbRAW dopmar mx xan6spasp xanranarnaar 6a epauiiH naH
JUH3UHH TYCTANTAMKHUTAI anmaparbiH Tyxaidg 6on RAW ascean JPEG-H anb HAr Xam03puidr COHToX
Oommor Ga 5CcBAT anb ajdMHaap Hb 33pAT Xaaramk OoiaHo. KoMIakT TepiMidH AWMKMATAN anmaparbiH
Tyxaiig 6on 3eBxeH JPEGdopmaraap i xanranax up ouii. JPEG xam63puiin ¢popmar Hb KOMIBIOTEP TIX
MOTHIAH OYXHH JT JVDKUTAN OPUYMHJL TP YUTIIP Hb Y39X OONOMXKTOM. XapuH Heree Har gopmar RAW
Hb T3P YMIr33p33 00N 3ypar OaijjaapX3paridX OOMOMKIYH XI03p 0ereej NypCHUHT Y33XUHH TYI
KOMITBIOTED JI33p “3ypar yraax OooBcpyynax axui - Develop” xuiix xaparman. DHIXYY 3ypar yraax
QKW TI2T Hb TIPIDH MAIIIAI 000X AMKHTA OTerIHIT HYA9H/ Xaparaax3ypran ereraen 00i1ox
JPEG xa163p 6ytoy TIFF xam0apt XyBUprax akJbIr X3JDK Oaiiraa roM. (cxem-6)

O RAW

RAW dopmat mmsr Hb epeecee 3ypar aBajlT XUIK HMyDIYYJICaH “TIpIIdH M3, 0epeep X103
3ypar yraax axuuiaraaibl O©MHOX sMapd OonoBcpyyiant xuiraaryid(RAW)(aypcOyroy) erermuuiir
X3JDK Oaiiraa oM. Jlypcrait xonmboraox OyXuii J1 YHICOH MIAIIUIMUT aryy/k Oaiiraa RAW erermieep
3ypraa yraax 0ojoBcpyynaxryi 0om ¢oro 3ypar x3ia03p33p y33k yagaxryia xypud. JPEG ¢popmatsin
Jypc T21I9T Hb 4 yrraa RAW (dopmatsiH erermen oM. YYHUIHT 1 anmaparad JOTOp aBToMaraap 3ypar
yraax< OOJIOBCPYYJIAIT XHiiH, Iaxax erd Oairaa oM. RAW erermesn uurasp Hb Oaljraxaj,arnaparaHd
JOTOPX 3ypraHj OONOBCPYYIANT XUHITPH 3YPrHMH YaHAPBIT HAT MOCOH HIMHAYK OpXuX Oaiimiaac
3aiincxuibkyanHa. CoenblH eBHHMH 3ypar aBaitaHj RAW rtepmuiiH ¢opmaraap 3ypar apaiT XWUHX
X3P3rTIH.

€ JPEG

Jwxkuran anmnapartaap 3ypar aBant xuik JPEG ¢opmaraap xamaraican erermes rumdr 0on RAW
OTOTUIMIT armapaTaH IOTOp ‘‘aBToMaTraap 3ypar yraax OOJIOBCPYYIANT XHHUCOH 3YHI oM. UHHXYY
aBTOMaraapyraak OOJOBCPYYJICAaH 3ypTHWAT HYaHAPBIH sIMap HOTDH acyydal YYCAIXI3PTYH XIMXKIIHI
“mraxax” ermer. DHD IaXaaThlH X3MKI3I COHIOX OOJOMKTOM. X3pPB33 TOM X3MIKIITIM UYaHAPBIH
OHNIOp IIaxXajT XWUMA3p CaHArJCaH TOXMOIIONA “‘IIaXaJThIH XAMXKIAT HaMCra’ ’K, XapuH YaHapbIT
TOJJIOXTYWT2p 3YpruiiH XOMKIAIT Oaracramaap caHarJcaH TOXHOMAONT “IIaXaiThlH X3MKIOT
OHNIOPC’TOX XIPOITTIA. DHOY IMIAXANTHIH Y3YYIDITHIH ©OPWIONTHUT MXICTICOHY XapBIAHTYH OHIep
gaHapTal XaAraik gajiar manrapcan xamosp 6or “JPEG” rom.

I'aBu mmxuran anmapartaap xaaranax JPEG aypcuita cyimr Tan Hb M98 MAIAIIIMHIT armapaTaniaa
JMaaTtrad maxjaar seraan oM. lllaxarmcan Mpaemai HbE anmapaTad JOTOp aBTOMaraap 3ypar yraaxk
0OIOBCpyyllaxaac ©MHOX YEHHH yI MAIPIUIMAT OOABON YaHAP Hb MyYHaXK, YYHHH 33PITIDD HOIIHT
ajjaracaH MPIRAIUHMHAT OyllaaH ayymak damaxryil. bac ammapar Hb AOTpoO aBTOMaraap yraax

OomoBcpyynaraac OOMK ©HTe Hb AasHIAAMAAIITAYMXIAT, TATIOA TIP JI XOMXKIIHIDD 3ypruitH
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0oJoBCpyymanT xudrnidr OadiHa. Miimp maamplH  X3PATIPAHAIC IHANTraaliaH OJIOH TOPIHHH
XIMIKIITINOIIOH TOPIIUUH OOJIOBCPYYITANIT XUIX ITaapyiara rapax 00JOMKTON COENBIH OBHIH 3yPTHITH
TyXaiz 0011 5H? Hb THMM 4 TOXUPOMKTOH OyC M3ArHHAT X3IM33p OaiiHa.
@ TIFF

TIFF xan0spuiin popMaT Hb yraacaH 3ypraH MdIII3II OyXU eTreruuir Xacanryi, maxarjaaaryi
Oaiianmaap xaarainar. MeHaaH M3piuiiH TOOH y3yy/aaT 6osox BitmapDataerernen Hb YHACOH X37103p
yUup OYXHUH JI TAJBIH X3PITIITIN, XOUIIHT 9 OPTOHOOP XIPATIIX OOTOMKTOH TOTTBOPTOM XII09p Ik
x2pK OomnHo. Illaxarmaaryit erergesn Hb HAJIIAA UX XOMIKIIT 333II3T OOJOBY HAallIbIH X3PITLIIIHIAC
YYA2H OJIOH TOPJIMUH XIMXKIITIH OJIOH TOPJIHUMH OOJOBCPYYITANIT XUUX IIaapasiararaii COENbIH OBHITH
3yPrUuiH TYPCUIH OTOTIIIUHAT Xarajgaxaa 9H Hb XaMTHITH TOXHPOMKTOH (OpMaT FOM.

3ypar xajarajgax ajb 4 X3JI03p, ajib 4 apwiajbll COHTOCOH Oail JMKUTAN 3ypar aBajT XHUHUXIIIST
3ypar aBalNTHIH yen caapan kapt(gray card) OomoneHreT kapt(color target)slH 3ypar aBax 33paT
XaMIMAH 30XHUCTON OHTOHMH 30XMLOJ OOJOH TAIPIUUT OYPTIdH aB4, TYYHHHIDD YHIICIDH Yraax
OOJIOBCPYYINANT XHUHUCOH 30XUXAYPCUHH OTOTIUHT XaAranax, yiaMaap TYYHUHT HaallIblH aXujaaa

X3pOIJIdX Hb UyXall.

(cxem-6) JPEG 3ypar aBajaT XuiixX TOXHOJII0J]

3ypar

aBaJIT

XHITX

OHIOHUI TOM

30XHUIOJIBIT ydpaac

anmnaparal 3ypraa

maxax

JIOTOP

aBTOMaraap

TOXUPYYyTax

anmapar JI0TOp aBTOMaTaap XMALIAX YiliIaa

-

Jypc yraax
coroop

T3P YMIIp Hb

3ypar XajaraaHa

eepee yraax

aBaJIT

XHIX

OHTOHUHN

30XULOJIBII 66PO6

maxax

TOXUPYYIax

XaraaHa




Caapan kapr(gray card)aap 3ypar aBaJIT XMHX apra Hb ©HIMOHUH TYWIILIPairyd caapan ©HTHHT
YHIPC OOJITOH KOMITBIOTEp HI23p Iypcdd OONOBCPYyIkK Oaixam 3ypar aBalThIH YEHHH TIPIUNH 93X
YYCBOpUiiH Oaiizan OOJOH CTaHAAPT OHIOHUH 30XHULOJBIN JRIIAIL 133D JaxXUH Xapax OOIOMKTOM
00N Ar00C,yHIH 30B OapUMTKYyyJax MIaapJiiararaid co€lblH ©BUHH (DOTO 3ypruilH TyxaujJ yYHUHT
YHZ3C OONTroH (IAUIraL O33p JaxXUH Ayy[ACaH) JMKUTAN OYPCUHT Xaarajax Hb yyxajl. 3ypar aBax apra
OOJIOH APAr3I A39p JaxUH AYPCUUr Ayynax aprawiajblH TyXai] TycraijlaH eep Marepual I93p
TOJOPXOM rapracan Oaiiraa. YyHuiir web xyyacaap y33x 00omomkToi. ['9x133 30BX6H ANoH X351 193D

OuucHH Oaiiraa. http://maishaken.cool.ne.jp/cgi-bin/diarypro/data/upfile/5-1.pdf

6. 3ypar aBax apra TexHmkK

OHJ XYPTdI TOJNAyYy 3yprUiH anmaparblH Tajaap spbcaap HUPC3H 0a HHAZIC 3XIIH ©epHiHXee

XYCCOHIIp 3ypar aBax apra TEXHUKUIH Tayaap Taimoapias.

@ ['>poa 3ypar 6a Oyyirant

@doto 3ypar aBax raadr 00 HYOHMH 6MHe Xaparnax Oaifraa OOBEKTHII ST XapK Oaifraa mura?
Oyynrax siBoan oM. YYHHWA TynJ anmaparblH “OypaHruiiH epl” OOJOH ‘“XOIIMTrHUH XypA -bIH
TyCIaM)KTalraap,3ypar aBax I'»k Oyl oObEKTOA Tycd OWIrooA yiaMaap AypaHraap JaMyKUH amnraparaj
OpK HMPAX TIPIMUI30XMX TUIEHKOHI 3CBIJ AYPC MAAPIruua OypTraxryid O6om Oonmoxryid. DHIXYY
IPIMIT  30XMX XOMIKIIIIP TOXHPYYIAXBIr “Oyynrant” TrIHD. DHY TOXUPYyJIra Hb 30XHUCTOH
X3MIKIIr33p OaiiBai “3eB Oyynrant’aap 3ypar aBaracasj] TOOLOTAO0HO.

“JlypaHrHifH epil” TOOAT Hb TIPIMUT JaMKyylnaxX HYX 0ereej, TYYHHHUT MXICry»K OaracraH, Opx
HPOIX TIPIIMMH XOMIKIIT TOXUPYYIIAr “JlypaHruiiH epir uir H32X193 UX33P HAIBIJ UX IIPAIT OPK UPIX
0a Oaraap HIIBII Oara rapaI J1 OPK UPH).

“XemmrHuil Xypa” TIAT Hb TAPAIT JaMXKYYIIax HYX OOJOX “AypaHTHH epIl HUN HAIITTIH Oaiix
XyTranaar TOXUpYyJax Yypar YWD TIIIoL.

3yprana 3eB OyyiraiTan] maapAaraax XdMK39H3C WYY TPAIerBesl SICHIH 31ICT X3T MalpcaH
3ypar OomguxHO. [Ppanm WiyymdxX SHD Y33LUIMUAT “Wiyy Oyynrant” TOmsr. Dcopradp Hb TIIPIHNRH
XOMKIIT Oaramyynbain 3ypar Oapaan OOIHO. DHD Y3dTUIMHUT “myTcaH Oyyiarant”’ raH).

@ “Jlypanruiid epu HUATYHIDTIIX YYpar

“JlypaHruiiH epu’HHH HYXHHUH HOPOTIPX Oailigyaac OODK  OpXK HMPAX IIPIUHH  XIMXKID
©0OPWIOTIOTHIT MAICOH O3, DHO Hb SIMAPXYy TOTTOJI00TON OOJIOXBIT aBd y3be. Epauiin aypanng [
O.@®, FO, FAATmCcon xamxkddc Omuuracon Oaiigar. Dusf-roo (F-number) rmdr xsMxkssc Hb
JIYpPaHTHH OPIHUN XOMXKDIIT 3aaX HOMK OONHO. DHOXYY AYpaHTHHH OPIHHUH XOMIXKIIC Hb HXCIX

TycMaa TIpAIl JaMKyylnax HYXHHHA XdMKID Oaraciar, XapwH XdMXKIIC Hb 0aracax TycMmaa Idpal
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JaMXKyyJIax HyXHHH XOMK33 UX O0JIIOT.
@ “XoImurauii Xypa Hbl TYHITIIX YYpor
“XemurHuii Xyp” To»K anmaparblH XOIIWT TaBUX TOBYMUT Japaxaj TUIEHKHBI ©MHe Oaiiar Xemmr
HO3TJPH, JIYPaHTHWH OPUHHHA HYXI3p TIIPIUHT Opyy/DK, XOLIMI XaarjgaH rapail OypIrak ayycax
XYPTAJIX Xyranaar X3JIH3. ANaparsiH 9X Oues Hb XypA TOXUPYYJax YHIIAI cyyinraracad Oaiaar.
@ “Jlypanruiin epu” 60s10H “XOIUrHUIA Xyp, HbI Xamaapa

Jypanruitn epr; 00J0OH XOIUTHUN Xyp[ Hb TIP3 3ypraHj Xdp 33p3T HOJeeTdH 00JoX Tamaap
apunas. JypanruitH epuHuil xoMxkd3c Hb -8, xemmrauit xypa He 1/125 cekyHa’sp aBcaH 3B
TIPIATIN 3ypar OaitHa Tk O6ombe. OMHe nypacaH “mypaHTHHH epIl’ OOJOH “XOIUTHUN Xyp. HBI
Tajmaap 3pryk 00IBOI, 36B OYYJTaNT TIIAT Hb X3 XOIPH XyBuUjbaprai 6aix 6omHO. XKummanooam: f-8
epuHU XaMxddcuir f-16 0onrok, 368 Oyynranraap 3ypar aBbs IIBUL-16 X3MKIICIIC OOIDK TIPII
JaMXHUX HYXHHH X3M3K33 OaracaxblH 33pATLR3 MIPIUHH XOMKI? 4 Oaracax yuup XOUIMTHUNA XypIbIT
yAaalpyyjiaH Xyralaa OJITOXK 36B OyyinraaTaH] Liaapiariax IIpiddp XaHraxryd 0onm Ooioxryil.
YyHuit 3caprasp epiHuil XaMk33¢ f-8-bIT -4 GOATOCOH TOXUOIIOII TIPIIUHH XOMXKID UX 000X YIUp
XOIIUTHUH XypABIT HAMAXTYH 0011 O0JIOXTYH.
@ 308 Oyyarant 0a Oyy/araaThil @OPUYHUIDK 3acax
AnmaparblH JOTOPX aBTOMATOYYJITaJIThIH YWIIIMHAT X3P3IVIdX3A, anmaparblH 36B OyyiraiaT Ik
XOMIKCOH IIPIUIH XIMKIDH] TOXUPOX OPLHUA XOMXKID OOJIOH XOIIUTHUH Xyp/l Hb asHJlaa COHTOTJIOT.
I'Bu 3ypar aBax r»k Oydl OOBEKT Hb XOT IaliBap 3CBAI XAT OapaaH,aidb 3CBII yaeaan ¢HoHIIIP
OJIZIBOPJIOCOH 30 6JIeUtiH 3yUIAWH 3ypar aBax IIX MATI3P (OHBIH ©HTre OOBEKT XOEp Hb JaBXIICaH
HOXIION]] 3ypar aBax I»k Oyl oObEKT Hb 3aaBall 4 YI'YH 36B Oyynranr Oaibk 4agaxryil. AnmaparbiH
OHIUIOTUIH TyXai 00 331 AYYP3H IIPIUIH TapXalThIl TOOLOOIK Oaii rapracal Oyyiarairt yuup
3ypar aB4 Oyil 0OBbEKT Hb YyXaM 0y BY MATHHUT YPBAUMIDK TOAOpXOiox apraryil. LlaiiBap ¢hon m33p
0apaaH eHI'MHH OOBEKTBIH 3ypar aBaX TOXMOJAOJII alnapar Hb aBproMaraap A3Jr3I IYYP3H TIPIUNHH
X3MXKIAT TOJOPXOMIOH OHTMHUr Oyypyynax TOXHProo XHMHASL yuup ‘30puyd LadBapayy’ eHreep
3ypar aBOaji 3eB OyynranT Xuibk 00iaHO. Xap O0JOH caapan 33par OapaaH (OH AP3p aBax IaifBap
OHTHITH 00BEKTBIH TyXaia “30puya Oapaanayy” eHreep 3ypar aBOal caifH 000X ynaa 4 Ouil. YyHUHT
“Byyaranteir eepumink 3acax’ oK xomuor LlaiiBap oOBeKTBHIH TyXain HAIMXK, OapaaH OOBEKTHIH
TyXalJ Xacy eepusienT XUHUCHIIP 36B OyynranT XuiHd3. ByyiaranTer 3acd eepusiex apra Hb ammapar
Tyc OYpT aauiryil. AnmaparblH X3pATIdX 3aaBphIT caliTap YHIIWK, OOJUTOOP OPOJII0XK Y33H OMITOX
aBax Hb YyXaj I'PK 0010k OaifHa.
@ Ookyc Taapax TanbailH XdMKII= 3ypar aBax K Oyil 00beKThIH (HOKyC Taapu Oaiiraa 3aii GOJIOH

(hOKYCBIH TYHUH XOMKII(CXeM-7)

JypaHruiiH epuHuil TYHUITIIX YYpar Hb MIPIUHH XOMKIIT TOXUPYYJax siBaal MeH 0oyioBd Oac



HAT 4yxasl yypartaid. Tap Oon epuHUE XdOMXKIIT eepumiicHeep “GoKyc Taapax TalOailH X3MKI?'T
TOXUPYYIDK YamaxX SBAAT FOM. OPIHHA XOMXKIICHUT UXICrIXd (OKyC Taapax TajabalH XdMXKID Hb
eprecy, epIHUN X3MKI3CcUHT Oaracraxag GoKyc Taapax TaaOaifH X3MXK33 Hb SBLYYpPY HUPASL. DHIXYY
¢dokyc Taapax TambalH X3MKIIT “3ypar aBax I'»K Oyl oOBeKTbIH (OKyC Taapu Oaiiraa 3ail’” IImdr.
DHIXYY 3ypar aBax ra»K Oyl 0OBbeKTHIH (OKyC Taapd Oairaa 3ail Hb 30BXOH OPI] TOMUNUTYH TypaHTUNHH

TOPII66C 00K eoepujieraaor.

(cxem-7) 3ypar aBax rax Oyl 00beKThIH (poKyc Taapu Oaiiraa 3ai 00J10H (POKYCHIH I'YHUI

XOMKII

(okyc TaapyyicaH T

OPLHUHI XOMKIIC OPLIHUN XOMKIIC OPLIHUN XOMKIIC

F2.8 F8 F22
OprHuit XoMk33¢ Hb f-2,8-BIT 00BOJ XOMKIIC HB f-22-TOM3ypar Hb TOA Xaparmax TajxOalH XIMKI2
(3ypar aBax rak Oyd oObekThIH (pOKyC Taapu Oaiiraa 3ail) Hb uX Oaliraa Hbp Xaparmax OaiiHa. MeH
OpIHUI X3MXK33¢ Hb f-2,8-Taif 3ypruiir XxapBaj MaTpbIH MOPUHOOC XOHIIXHM (POKyC Hb T'YH OaiHa.

@DoKyChIH I'YH Hb ap Tajjgaa ryH OaiiHa Iaaruir xapiaa.

@150 I3P3J1 MAIAPIX YaJBapblH Tajaap
3ypar aBax apraduyiajiblH JOTOp Oac HAT yyxai aneMeHT Oaiaar. Tap Hb “Maapax dyaasap” OM.
“ISO Topam MdmpdX dYamBap ’BIH “MAIIPAIMK’ THAAT 00N TUIEHK Hb TIPIHUT XYJId%K aBaaj
XapUyYHITWIDIARH XAP XAMKIIT 3aaK Oairaa Xapar.
OH? Hb ©6peep X303 aJAWIXIMKIIHHN TIPIMUT XYIPIH aBaBd IUIEHKHBI MOIPAX uajaBapaacaa

0000 Xapuy YWIWIA Hb sUIraarail 0aifHa TICOH YT IOM.
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(cxem-8) Ilinénknsl ISO rapan maapax yagsap

Ounep *
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OHIep MAIPAIMKTIN

(cxeM-8) mmr Too XaMXK33 Hb HX 0aifX TycMaa M3IpIMK Hb OHIOPCOX, TOO XIMKID Hb Oara Oaiix

TAP3J1 UXI2p MIaapaaraaHa TIATHAT XapyyinK OaifHa.

Hb TOXHPOMKTOH T'»K X3IIMI3p OaiiHa.

Y

>
¥

bara manpamxai

TyCcMaa MBJAP5MIK Hb 6yypz[ar. OH? Hb 0y I'SCOH YI' B3 I'DBAOJI M3JAPOMIK Hb OHIAOP 6o1ox TyCcMaa Oara

I3pIAp 3ypar aBax OOJIOMMKTON OOJDK, MIIPAMK Hb Oara 0aiix Tycmaa 3eB OyyJirainT XUHX XYpTIdd

3eB Oyysrant 000X epI] OOJIOH XOIIUTHUI XypAHBI XOCJIOT Hb X3 X3I3H TepenTdi 60510B4ISO rapan
MOAPAIX YaaBapbIH TyXau 6o mwxmt oM. [ISO-100-aac ISO-200 xypTan eepUImIceH TOXHOIIOII OPIT
ACBAJT XOIIMTHUH XyPJIBIT HIT MIaTaap eepuriioxTdi ammi 6omHo. [HBu ISO Mampavokuiir eHgepcrex
TycaM IUIEHKHBI TyXaJl 4 IIDKUTANbIH TyXalJ 49 3ypruilH OHreHWH surapainT OOoJIOH 3ypruilH
HapuiiBwiand Hb anmargadHa. [SO MdOpIMKHIAH TOXWUPYYITHIH Tamaap (cxem-9)aHxaapBasl 30XHHO.

CoénblH eBUiH 3ypruiiH Tyxail epenxuiinee ISO-100-aac ISO-200 opunM MdImpIMKIIp 3ypar aBax

(cxem-9) ISO rapaa MmaapIx yagBap 0axypaHIruiiH 6PpUHUI XaMaapaJ

doxkye Taapyynaxang xsiioap epu  ¢okye TaapyyJaaxaa x3myy
XypAa XOIIMTHUM Xypa yiaaH
CAPHWJITTAN 3YPrUiiH YaHap Hannﬁnqnanmg"
1600 800 400 200 100 50 25
| | | | |
I I I I I
OH/I6p M3IP3X YaaBap Oara




7. I'3pJauiiH YU = MIPIITYYIIr

Co€nblH ©BWIfH 3ypruiiH TyXala3ypar aBalThIH XaMTHHH YyXalxdcdr OO0J TIPANTYYIST OOJOH
30XHOMIK XOEp JI TAX3I XHICIPXTYH. [9pnuiiH TysaHbl YUIIai,3ypar aBax rak Oy 0OBbEKT pyy Tycrax
Oaifraa rapJMiiH OHILIOT Hb 3yPTUHH YaHAPBIT MIMHBIPIAX TOJI 3JeMeHT Oosor. OHIro OaimbIr 3¢
TOOIIBOJI TIPINTYYITHHH YHAAC T3IT 00 XaHAH] OMIITOH ajib 3CBAJ M3PAITYYIIRH Oyynrax naac 00JIoH
1araaf JaaByyT HABTIOH TapXCaH TIPIHIH Tysda T'9X MITHUH 3aaBaj XypIl OUII “TApIUNT naM” TycraHa
rcoH yr. Ulyyn mpoan TycaxrapimuitH Tyxain Oon TOpIWIH TyslaHbl OHIIeec IIaiTraajaH XoT
CYYZDPTAIX 3CBAUT XAT LAWp4 OYArIpdaIT YYCOH, OYpPAH JIYYPIH MOIIIANIAN aryyicaH 3ypar OOk
YaJaxry. I'PpanTyyiasx axui TyC TYChIH YYPAITAH OJIOH TOOHBI TAPAATYYJAT X3pamiaar. Jdypenan
OOJIOH TyXallH OpYMHBI Yyp aMbCTaJIbII30XUIyydax TIPIUUT “TOJN MIpAaTyyisr Oyroy main light” rax
0a OOBEKTHIH TIPANT CYYAPHHT TOXUPYYIaX TIPIUUT “I3m TIpINTYydroymy sub light” sk xammar
MeH (oHBIH OYIIAT TOABIT TOXHPYYIAAT “I33] TIPANTYYIAr Oytoytop light - TaasHbI r3panTyynaroymy
sky light” 60J10H OOBEKTBIH JKUKHUT CAKUT XICTUUT XapyysaxaJ X3pdAnbdX “TOBHIH rIPIITYYIAT Oyroy
key light”3apruiir 4 X»pam13X Hb OHIA.

Bac rapanTyyisx XaparcayyauiH J0TOp HAIR9/ AyJaaH surapyyiaar Hb 4 Ouid. SlnaHrysia opranuk
OOIUCHIH 3ypar aBalIThIH YeI TOHATUHH UX XyypaumuiaTaac 00K TAMTAIT YYCIIX OOJIOMKTOW OOJIOT.

HﬁMI{ anb 00110X Ipai erex xyramaar OOTrMHOCTOX apra X5MiKi33 aBax Hb 4yXall.

@ Lot rapoanTyysor Oyroy “main light”-uitH Topai erex yummi 6a yp ayH
*3ypardHbl ap Tajaac 00BEeKT pyy Tycrax rapantyyisr(Yanx ypraac Tycrax rapai):

OOBeKToA TIPAMHT YaHX ypAaac TyCTaCHAAp,HIMHMICOIH TAOMIIP  CITIINIAI TOpexeep 3ypar
Oorauxor. OOBEKTHIH XOTIOp TYArIpHHH Iaryy 60C00 YMIINI T'YH CYYIIP YYCII. MeH 0ObeKThIH
©OPUIHX Hb CYYI3pP XaparAaxryd yuup 3H3 IIP3ATYYITHHH aprbIl HAI UX X3PAITI3AAITYH.

*Tanryy rapanryymar(Tamyynayynan xaxyyraac Tycrax rapan):

DOH? Hb XaXyy yplaac TallyyjjaH Tycrax Idpa3i oM. ['9piuiiH eHUeruiH XsoMxk33 OO0NOH CyyAdp
Hb Malll TOJI Tapd ercHeep, 3TI] ypJaac TycracaH IIPIUAH YEUHHXHUUAT 00BOJ OOMUTON Xapargaxywuil
3ypar 00JIHO. DH? Hb XaMI'HUH YHJCOH I3TST MIPAITYYIIAT IOM.

* X QKyyTUHH rIpanTyyidr(Orn xaxkyyraac Tycrax rapan):

OH? Hb OOBEKTBIH AT Xa)Kyyraac Tycrax rapa1 oM. OObEKTBIH Tajapryy 1axb XOTTop T'yAr3pHHAT
TOJOPXOH MK OOIHO.

* J12o1 rapanTyyiar (Haux m133pac Tycrax rapan):

Yanx 133pa3¢ rIpai erex 0auasr XamHd. CyyAspidridx Hb XapblaHTyil Oara yuup cyyldp rapax
BHIA TK TATTIDD CaHaa 30BOX Iaap yiararyi oOaiimar.

* Ap TaJIbIH TIPINTYYIIT:
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OH? Hb 3ypar aBax I'»K Oyl 0ObEKTBIH YaHX ap Tauaac erex rapo.
* X a)KyyTUiH Tallyy I3paiaTyyJar:

DH) Hb 3ypar aBax Ik Oyl 0OBEKT pyy ap Tajaac Hb TANIYYJIAYYyIaH Tycrax rapaJt oM.
*HaBT3X rapan (transmission)

OObeKThIH OMEHIH TaJHa TOUPTUITH X3MXKIIT TOJAPYYyIaxa XdpIrIdX MIPIIl I0M. DHY Hb 3ypardHbl
ap Tanaac 00bEKT pyy Tycrax rapai OOJIOH Talllyy IIpaJ1 XOEPBIT XaMTa i Hb XIPIIIdX apra oM. Daranp

TIPIUNT XOCTyyJICHAap, 00BEKT CallH TAaHUTAXYHIT 3ypar aBajT XHUHTIOHD TICOH YT.

@ 1llaBap BaapaH SUDIMIAH XOATOPXUH OOJOH UyIyyH 33BCOT 33PTHHT OHIOD AIIPIIC XapiK 3ypar

aBaJIT XUUX

OObBeKThIH CYYIPp Hb apaaa Tycd, OMEMHX Hb ragaaJi Iypc XOMKID MOIIIIIRXTYH 0010X00C
3AMIICXUIUXUWH TYIATYHTANAr MIWIAAT apelH (POHOOC XONIYYJDK, IIWISH 199p OOBEKTOO TaBBK
3ypruiir Hbp aBHa. QOHBIH TIP31 Hb XaHTanTryd OaiiBanm 3ypar aBax Ik Oyd OOBEKTOX
HOJIOOJIOXTYHII0p HAMAIT TIPIddp (OHBIT TIPIATYYIIX 3aMaap  TOXUPYYIHA. YHACOHIID TOI
[IPATYYATIp OOBEKT OOJMOH TYYHHH apblH (DOH 2-bIT IPINTYYASr. UynmyyH 33BCATOOJIOX rait
YYJBIH TapanTail mui 33p3r MHWUIT YaHapTail oObEKTHIH TyxXaij O0s1 X3T HalpanT YyCoXTyHrasp
OMCOH TOPJIMHT XOPATIX, ACBAT TIPITYYIIH Oyylnrax Iaac XdIpOIIdH JaM TIP3 YYCIdX 33par

caHaawara raprax X3pa3rTai 00110r.

@ DprHKii 61MYYAC 35PIT XaBTTal 0OBEKTHIT OHAOP A39PIIC XapK 3ypar aBajT XUHX

XyBuJjard MailuH JI93p TaBbXK JIIIPIIC Hb Xapax Oaifjyraap 3ypar aBax 0a IOYHBI OMHO 3XJIDIJ
amnmaparasjiaa TATII yChIT TaBbXK, OOBEKT ammapar 2-00 mapienaap OaiipmyymHa. OOBeKTHIT OYXIIT Hb
JKHT]] TIPI3P TIPIATYYIHD. [9pan ereryuiir XyBuaard Mali pyy xapyyiaH, 0apyyH 3yyH 2 Tanaac

Hb TyC TyC 45°-BIH OHITOOp TycU Oaiixaap OaipyyHa.

@ ApbiH (POHBIH 112aC XOPIIIICIH 3ypar aBalT

OOBEKTBIH OHI'OHJI TaapyyJK (DOHBIH LAAChIl COHrofor 0a ep Hb 007 0OBEKTTON MKHJI OHI'OHO6C
3alJICXMIK caapall, Ilaraal I3X MOT OHTeryd (OHBIH Haac X3p3mIdadr. [3paaTyyisr rIgsr He 3ypar
aBax OOBEKTBIH OBOP X3MJ)K33, MOH SIMAPXyy X3MJK33CT OYTAUTAH B3I I'SAr33C IIANTraajaH XapuilaH
aauiryid OONMOBY  YHACOHZARD A3 TIPIITYYJDT OOJIOH TON TIPANTYYJAr XOEPHIT XOCIyylaH

I3PAITYYII3X QKU IOM.



8.3vypruiin 30XHOMIKHITH TAaJaap

I'span 3ypar ramsr 0o Xs3raapiarcaH Xyp33H JOTOp 3ypar aBaX OOBEKTBIIXYU33D OpyysIax
Y91 oM. DHOXYY apra Hb eepeep XdJ031 3ypruiiH 30XHOMXKOOC OOJDK 3ypruiiH Iypcidi Hb

eepwierager OaitHa.

*1/3 30XHUOMXK:

Jpnramuiir 60c00 XeHAIOHTeep TypaB rypBaap xyBaaH 1/3 OypT oObEKTHIT Oaipiryynax apra oM.

*OOBEKTBIT TAT TyH Hbb OalpIyyimax 30XHOMIK:

JanrauitH 13T AyHA Hb OOBEKTHIT OapIiryynax 30XHOMXK oM. 3ypar OONToX Oyyiramaap oM,
Haanu JaMKyyliMaap FOMBIT YY) XapyyinK dajana. My3eiH MaTepHralbliH 3ypar aBajiThiH TyXaia 6011
OJIOHXJI00 9H? 30XHOMXKOOp 3ypar aBaar. Marepuall T3IJPH COHUH XJBIDI 33PATT 4 XIPATIIATIAC

9Pr3H TOUPOH]] Hb 30XHX LIaraaH Xypad YJI99H 3ypar aBax Hb OHU.

*3ypar aBax OHIIOT

3ypruifH 30XHOMKHAUT 00J0XI00 XaaHa IoyT Oaipayyiax Bd TAAT Hb dyXall 3y O0JI0BY, XaaHaac
00BEKTBIHX00 3yprUHT aBax €epeep X0 amnmapaTbiH 3ypar aBax eHIer (eHIer) Hb UX dyXajl 3y
Oaiiar. Ammaparaa JI93pa33C JIOONI Hb YHINYYJICOH OHIIeep aBax yy, J00pOOC JIIAII Hb YHDIYYIICOH
OHIreep aBax Yy, 3CBIJ OTI] ypJaac YUNIYYJICOH OHIIeep aBax yy TIArincdd OOk xaparmax Oanman
Hb eepuiieraer. MeH 0apyyH 3YyH OHITHIT 4 @0pUHIDK 3ypar aBd Y3BAJI OOBEKTHIH Xaparnax Oaiigan

Hb OHZI00 OOJICOH Oaiimar.
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9. IypaHTHiH TAJaap

Jypana mm-33p WIPXUUIICIH TOO Oaiiiar.
YyHUHUT(OKYCBIH 3ait 13131, DOKYChIH 3alr

WIBPXUIIAT Mm-UiH TOO Hb

Oara OaiiBaj ux Taybairaap 3ypar
aB4 (epreH eHIITHIH aypaH) 000X 6a mm-uitH XOTLIH Kypan
TOO Hb MX 0OJ Xsi3raapiaraMall XypaIdHJ| OHPTOX
3ypar aBd (XOJBIH AypaH) 4aaHa. DAranpasc
rajiHa XyH HYA33p39 xapk Oaiiraarail TyHJIbIH

OMPXOHOOP 3ypar aBy 4aJax epAuH 1ypaH

ok Oac Oaiimar.

Epmuitn  mypaH

OpreH eHUTUIH IypaH

10.1'7p2J1 3ypruiiy 00J10BCPYVJIAJIT

[IneéHKHBI Tyxai 00N 3ypruir X3BJIOX I'PX MIT XKJIBIH Y€ OHIOHHN 30XUI0JI OOJOH OHTe suIrapabir
TOXUPYYJIaX aKHJT XHHJIAT.

Jwokutan 3ypruifH Tyxaia 0o 3ypar aBanTeiH aapaa Photoshop 33par aypc Gomoscpyymaar copt
alIMmIaH AYPCHUH OONMOBCPYYJalNT XUUX XdP3rTdi. YYHHMHT “Toxupyyara” “OonoBcpyynant” Ik
XyBaaxk 000X oM. X3pATDX Ik Oaiiraa qypc OomoBcpyyiaax coTooc manTraajaH 30XUIyyJaax apra
Hb XapuWjlaH aJwiIryd Tya cOQTHIH TalabapbIr caiiTap YHIIMXK Oaibk XIpAIaK Jajax Hb 3YHUTIH

0O0JIOB VY.

@ Toxupyyira

barraii 36B @HrOHMH 30XHULIONBIT AAXUH JAyYAax *OHTOHUH SUITApJIbIH TOXHPYYAra OOJOH X3pATTryi



3YWIMHI Xacd Xasfx 39p3r Hb TOXUPYYJITBIH TOJN 30pWIro oM. Juwkuran Iypcudr yraax
OOJIOBCpyyJIaxaJl 3aaBajl JII3pX XKJIBIT XUUX IIaapjyiarataid. XajarauaaxblH TYIJ JWKATAIT JYPCUHH
TyXala YHACIHID XIPATIUIIHIIC XITIPCHH 3acBap Oapar XUUXTyd OalXbIl 30pUX XIPATrTIH. YYHTIMH
YSUITyYAaH XdJI9X9/ 3ypar aBaxblH OMHO 3ypar aBajJThIH HOXIIOJ] OOM3IBIT caiiTap TyHraaH OOICOHBI

YHJCOH 133p 3ypar aBaJIT XUUX Hb UyXaJl FOM.

@ Bonoscpyynanr

SIMap 4 X3pATParyi 3ypraij OpuMXcoH OMETHHT apuirax, OHTOHHI 30XHIIONBIH XYBUPTaiT 00JI0H
00BEKTBIH OHTUHT 00PUIIOX 33PAT AXKIIBIT TOJI OONTOXK, OHITOH alurtairaap 2 nord Oaianaap 3ypruir
OONMoBCpyyNaxblH TY/IJ 3YPrHAr 3acax @XKIbIT XHHX 33pAT Hb TOJ 30pwiro oM. bapumrt Oomk
Oaliraaraapaa gyxaj YYpPATTI# TIIIdX COCNBIH ©OBUHH MaTepuain OOJICOH 3ypruir OONoBcpyynax Hb

OJIOH acyynaji yycraaar OaitHa. Mitma uiiMapxyy 3acax askJIbl ep Hb XMAIITTYH.
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IV. Participants’ Reports

The site of Khar Balgas






NARMANDAKH Nandintsetseg
Assistant laboratory

Institute of Archeology, Mongolian Academy of Sciences

Draw for accuracy, not for beauty. Otherwise you leave only damage to posterity.

Kobayashi Yukio (1911-1989)

I am truly happy that the “Workshop — 2011” training was held successfully in Mongolia and
completed without mishap by the Japanese instructors, putting into practice as their own belief the
lesson stated by Professor Kobayashi Yukio, for the purpose of teaching modern techniques and
improving the abilities of Mongolian specialists working in the field of investigating, preserving, and
reconstructing cultural heritage.

While this training program was conducted over a very short period of time, that we were able to
study the following, and moreover each of us attended every class and received the training, was I
believe the greatest result on this occasion.

- recording techniques for recovered pottery

- scale drawing procedure for pottery

- methods for reconstructing and scale drawing rim diameters from sherds

- methods of observing and describing the finish applied to the vessel surface
- methods of photographing cultural properties

From here on, I very much wish to make a contribution by putting the knowledge I gained in
this training to good use, drawing and recording for posterity not only the artifacts of value in our
archaeological research institute, but as many important ceramic items as I possibly can.

Finally I give my heartfelt thanks to the instructors who taught us in our studies, and the assistants
Bayarsaikhan, Munkhtulga, Dalantai, and Odsuren, the translator Ms. Altangerel, all the other

participants, and also all the staff of the Mongolia-Japan Center for Human Resources Development.
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TUMURBAATAR Khantugs
Archaeologist

Institute of Archeology, Mongolian Academy of Sciences

I learned many important things through the “Workshop — 2011” training. Thank you very much
for teaching us techniques that will be indispensable in the future. Everything I learned in this training
is essential to my work on a constant basis. Now, what I have learned I will be fully able to apply in
actual fashion to my work.

I thank from my heart the instructors who enthusiastically taught the classes, as well as the

translator.

GANBAATAR Galdan
Archaeologist

Institute of Archeology, Mongolian Academy of Sciences

I, GANBAATAR Galdan, work in the experimental section of the museum at the Institute of
Archaeology, Mongolian Academy of Sciences. In 2007, I graduated from the Department of
Anthropology and Archeology of the National University of Mongolia, and have been working in the
Institute of Archaeology from 2008.

I participated in this training program from October 17 — 22, 2011. From this training, what I
learned was a portion of the techniques of Japanese archaeology. I will strive to apply what I can of
this to certain areas of archaeology of my own country, Mongolia. Which is to say, with regard to the
methods for preserving and recording recovered ceramics, in addition to realizing anew that many
aspects are worthy of consideration, I found that many aspects of methodology in archaeological

techniques in my country overlap with archaeology in Japan.



TSERENKHAND Buyankhishig
Archaeologist

Institute of Archeology, Mongolian Academy of Sciences

bl

I am very happy to be able to participate in this successful training program, co-sponsored by the
Cultural Heritage Protection Cooperation Office, Asia-Pacific Cultural Centre for UNESCO and the
Ministry of Education, Culture and Science of Mongolia, under the title of “Protection of Cultural
Heritage.” By attending this training program, we learned how to reconstruct and draw pottery,
which is and important item of cultural heritage, and how to take photographs of cultural properties.
Henceforth I hope to gain more proficiency in what we have studied, and make some kind of
contribution to the recording of the cultural heritage of Mongolia.

While the program was short, to the scholars and instructors who taught us so much I wish to

express my feelings of appreciation.
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ODKHUU Angaragsuren
Restorer

Kharakhorum Museum

This training program, sponsored by the Cultural Heritage Protection Cooperation Office, Asia-
Pacific Cultural Centre for UNESCO, was about how Japanese culture is being preserved, and about
how advancements in scientific technology are being utilized in recording tangible cultural heritage,
and I am extremely happy that it proved to be a valuable program for us to gain new information,
knowledge, and ideas. At first, when I heard the contents of the training, I thought that from
reconstructed ceramics we would probably learn to draw in a different manner from other materials.
The reason is that I had previously seen many drawings by hand of recovered items in books and
journals, but I realized that it was unclear whether these artifacts were made of wood, bronze, clay, or
iron. Contrary to my expectations, however, I came to understand rather that the method of drawing
pottery can be used to record different subject matter from different angles. In actuality, the making
of scale drawings in archaeology, based on the results of investigating the method by which pottery is
made, produces evidence that without doubt has value both in the present and for the future.

What is indispensable for the recording of historic cultural properties is the photographing of
artifacts. The training on taking photographs was extremely interesting, and | was very happy to hear
something new again and again.

As a nation develops the adoption of new technology is a matter of course, but personally I secretly
hope to obtain the same type of large format camera used by Instructor Sugimoto, and wish very much
to use it at my museum.

In closing I wish to express my thanks to the staff of the Cultural Heritage Protection Cooperation
Office, Asia-Pacific Cultural Centre for UNESCO, and to Instructors Ikeda, Tsuchihashi, and Sugimoto
who taught the program of study.

If you conduct another training program like this in the future, my own Kharkhorin Museum will
always open its doors in welcome, and we will do everything we can to help out.

I pray for success in everyone’s work.



KHANDMAA Tsogttumur

The Fine Arts Zanabazar Museum

Impressions:

The “Workshop 2011 for Protection of Cultural Heritage” training program, conducted from
October 17 — 22, 2011 by the Cultural Heritage Protection Cooperation Office, Asia-Pacific Cultural
Centre for UNESCO, was timely and productive. During the training, I learned methods for making
detailed records of pottery, the theory behind taking pictures and techniques of photographing. I would
like to give thanks from my heart for sponsoring this extremely beneficial, wonderful training program
for working specialists as ourselves, who are constantly involved with cultural materials, and also offer
my prayers for the future success of the sponsoring agency, the instructors, and the interpreter.

As the recording and drawing of artifacts, and the writing of reports is of great importance now and
for the future, it is vital to do the task of recording with certainty and preserve the results for posterity.
The only question now remaining is how we can carry out in our work the techniques learned in this
training. The answer is by recording, especially cultural materials.

Appreciation:

I offer prayers anew for the future success of the instructors and the interpreter. I was very pleased
to have been able to actually try out what was being taught in this training. Also, Ms. Altangerel who
served as interpreter gave easily understandable translations, which were very clear for us.

Opinions:

In the future, I would be most pleased if we could be taught, for the tasks of recording and making
images of items displayed in museums, how to make suitable and correct records by going directly to
a museum as the location, and having the training there. If we could also be taught how to photograph
with a camera suited to Mongolia’s harsh environment, the making of images not only for archaeology,
but for paintings, clay and wooden sculptures, and other cultural materials with special characteristics,
would be better suited to the actual conditions. (This is because the characteristics of museums, art
galleries, and archaeological materials all differ.)

Critique:

As the training was short, there was little chance to understand fully the academic overview,
the practice, and the techniques. The actual tools and equipment that we tried out, especially the
professional camera used in the photography practice, are very rare in Mongolia, so if we could be
taught with the tools and equipment actually in use in Mongolia, would it not be easier to understand,

and grasp more readily in familiar terms?
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TSEVEENDORJ Egiimaa
Researcher, Archaeologist

National Museum of Mongolia

Above all I wish to express my thanks that the “Workshop 2011 for Protection of Cultural Heritage”
training program, provided by the scholars and instructors from the Cultural Heritage Protection
Cooperation Office, Asia-Pacific Cultural Centre for UNESCO (Nara), included specialists and
researchers from the Cultural Heritage Center, the Institute of Archaeology, Mongolian Academy of
Sciences, and from six large museums, who are engaged in the preservation and protection, and the
investigation of the cultural heritage of Mongolia.

This was very productive training for us, to be taught the method of scale drawing of pottery, a
common artifact discovered in excavation, as well as the method of recording, of taking the outline of
the vessel, and the proper method of photographing, which is an important type of record for cultural
materials.

I would like to note in particular that over such a brief span of time, there was an effort to see that
everything was taught, and the reference materials for the classes which were translated carefully to be
easily understood with well-chosen words, were very helpful for us. Without the cooperation of Ms.
Altangerel who did the translation every day, we probably would not have been able to understand
fully the lectures of the excellent Japanese instructors.

I appreciate the Japanese instructors teaching us various things with enthusiasm, and moreover with
materials familiar to us to match the conditions in Mongolia.

There will probably be little opportunity to meet again after the training has ended, but I cannot
help noting one difficulty. There is little possibility of obtaining in Mongolia the tools such as the
mako, used for taking the shape of the vessel in the drawing of the rim diameter, so providing these to
all the participants is indispensable.

We have been educated in Russian fashion, so a portion of what we learned does not match, but
we were able to learn that the scale drawings carefully made by the Japanese instructors can serve as
reliable evidence suitable for long-term preservation.

Finally I would like to say over and again how thankful I am to all of you, for being more attentive
to our needs than some of our fellow countrymen, and for coming from the distant country of Japan
without concern for matters such as the severe climate or differences in the diet, for the benefit of
our work in preserving, protecting, and passing on to posterity the priceless heritage of our historic
Mongolian culture.

I hope that everything goes well for all of you.



TOGTOKHBAYAR Sharavsambuu
Chief Curator
Statehood History Museum

The recording and reconstruction of cultural materials has developed to a degree here in Mongolia,
a country vast in area, where tangible cultural heritage is discovered in plentiful fashion through
excavation. With regard to this situation, I am constantly appreciative of the great contributions
received from our Japanese colleagues.

This training program gave us efficient and detailed instruction in important tasks in areas related to
the recording of cultural materials, such as making scale drawings, reconstructing, phtographing, and
preserving.

The tools, photographic equipment and so forth used in the technological guidance, and the
instructors’ teaching methods were all extremely good, but I think the enthusiasm with which we were
taught should be noted here in particular.

Thanks to having participated in this training, I myself plan to add drawings as a new item in the
recording and cataloging of museum display materials, and have thus gained something as personal
experience. Also, regarding various types of artifacts, I have confirmed the necessity for taking greater
care when making photographic records.

Finally, I wish to that the interpreter for providing very understandable translations.
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MUNKH Nasanjargal
Guide and Checker

Choijin Lama Temple Museum

Hello, everyone. My name is MUNKH Nasanjargal. I am working as an inspector and guide at the
Choijin Lama Temple Museum. My specialization is architecture. I have been at this job for 2 years.

I participated in this training program from October 17 — 22, 2011. There were many things I
did not know, or did not understand how to use. There were many things I learned from having
participated. I found the classes on scale drawing of pottery, on measuring sherds and taking outlines
of vessels to be very interesting, and would like to make scale drawings of many varieties of pottery
again. If [ have a chance to do this kind of work, I very much would like to try.

With regard to the class on photography, it filled me with the desire to take many kinds of
photographs with the camera I presently own. I would like to take pictures of the architecture and
decorative patterns of the Choijin Lama Temple Museum to add to my collection.

I am very happy to have learned how to take photographs, make scale drawings and take the
outlines of pottery.

I would like to thank from my heart everyone who cooperated in holding this program, and
especially the instructors of the classes and the interpreter.

Finally, I pray for the success of all of you in your work. If you there is opportunity, I would like to
participate again in training in Mongolia.

Thank you very much.



SUKHBAATAR Davaadari
Conservator of Wooden Object

Center of Cultural Heritage of Mongolia

N

This program, one proof of the broadening relations of friendship between Japan and Mongolia,
was extremely beneficial, and from a certain perspective, a great investment with regard to Mongolia’s
cultural field.

For my part, my former knowledge regarding the recording and scale drawing of recovered pottery
was insufficient, but through this training by the Japanese instructors I was able to obtain correctly the
basic knowledge of these matters. I also gained a detailed and more concrete understanding, through
this training, of the role that photographs of cultural materials play.

I think the training period was a little short. However, [ am grateful to the Japanese instructors, who
came to our country from far away, and conducted a carefully planned training program that included

many people, as well as to those who sponsored this training.
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TOMORTOGOO Amartuvshin
Conservator of Sculpture

Center of Cultural Heritage of Mongolia

I am very happy to have participated in this training, sponsored by the Cultural Heritage Protection
Cooperation Office, Asia-Pacific Cultural Centre for UNESCO, and moreover to receive classes from
Japanese instructors who are at the cutting edge globally in their fields, and to learn many things from
their knowledge and experience. I would like to take this opportunity to express my appreciation to the
UNESCO Asia-Pacific Cultural Centre, and to the instructors.

I myself work as one who repairs and reconstructs clay sculptures at a cultural heritage center. For
this reason the current training was very close to my interests. From this training I have learned that
there are many detailed methods in the reconstruction and recording of cultural materials, which I wish
to put into practice in my work from now on.

I cannot hide the fact that during this period of training, thanks to the excellent specialists from
Japan, a desire has sprung up within me to investigate the materials and reconstructions of sculpture
related to my work, and to learn various other techniques.

I am confident that from here on, in addition to UNESCO preserving cultural properties in
Mongolia, cooperation between Japan and Mongolia in cultural heritage preservation will continue to
expand and be of great significance.

I pray for the success of all of you in your work.

I truly thank you very much.



SHARAVDORJ Enkhtuya
Programmer

Center of Cultural Heritage of Mongolia

This is the first time that I have participated in training sponsored by the Cultural Heritage
Protection Cooperation Office, Asia-Pacific Cultural Centre for UNESCO.
Although the period was short, I believe I was able to gain a lot of well-ordered knowledge through
this training program.

For my part, I believe this sort of training would be more effective if conducted over a period of
two weeks to a month, and moreover with shorter hours of classes daily.

In the future, I would like to ask you to give training in the recording and procedures for dealing
with other museum display items and artifacts.

I would be very happy if you could consider providing such training in systematic fashion, for
example, conducting it according to the various of archaeological materials, such as on the recording
of wooden implements, or on textiles, etc.

Many thanks to all of you who sponsored this training.

SAMDAN Chinzorig
Head of Conservation and Restoration Division

Center of Cultural Heritage of Mongolia

/

This training was extremely beneficial, and indispensable for us. It was very meaningful to be

taught how to record pottery as an archaeological material, how to make a scale drawing, and when
taking photographs of such objects, how to do so considering them as cultural materials.
I give my heartfelt thanks to all of you, for taking the trouble to come to Mongolia, and sponsoring

this high level of training.
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TUVDENDORJ Dashbat
Restorer

Mongolian Museum of National History

Personally, [ was very happy to be able to participate in this training. It was a new experience for
me to draw archaeological materials on graph paper, and learn the task of recording, which I had never
done before.

This sort of thing is not done at all at our museum. Perhaps there is no necessity for this kind of
recording at a natural history museum. But if we all decide it is necessary, and the Japanese have
experience in these matters, [ would like to ask you to provide us with more instruction.

With regard to preserving and protecting cultural heritage, and recording and annotating, the Japanese
have sponsored much training and instructing, and we Mongolians are greatly pleased to have
experienced the exchange.

I have come to have some understanding now about museum research, and the preservation of
cultural materials.

I believe I would like to receive training and advice regarding the things comprising display items
in natural history museums, such as taxidermy specimens, botanical samples, insects, and minerals. It
would be wonderful if experts in the above areas were able to come here.

Nearly all of the museums in our country, including regional research museums, have significant
numbers of such display items, but knowledge about their treatment and care is never at a sufficient
level among us at present.

My sincere thanks to all of you. I pray for your success.



MIJIDDORJ Enkhbaatar
Museum Guide

The National University of Mongolia

The “Protection of Cultural Heritage.” training program was conducted, cosponsored by the
Cultural Heritage Protection Cooperation Office in Nara, Japan, and the Ministry of Education, Culture
and Science of Mongolia, with 15 specialists in this area participating, each of whom was able to
elevate to a certain degree the knowledge in his area of specialty.

The training was conducted in the following three basic areas over the period from October 17 — 22,
2011.
- recording and scale drawing of pottery
- taking the shape
- photographing
As a result of the training, I learned that there are significant differences between our two countries
in the attitude taken towards, and handling of, cultural properties.
In our country, it is necessary for specialists to gain more and more specialized knowledge. To the
extent possible, I think we should go to various other countries and receive training.
While it was only for one week, the training was conducted with success.
As a result of this training, I came to understand to a significant degree what difficulties are arising

for cultural materials in our country.
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2. Instructors
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Section Head
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3. Interpreters
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