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Savoir sans Frontieres

Association a but non lucratif créée en 2005 et géree
par deux scientifiques frangais. But : diffuser des
connaissances scientifiques en utillisant la bande
dessinée a travers des pdf gratuitement téléchar-
geables. En 2020 : 565 traductions en 40 langues
avaient ainsi été réalisées. avec plus de 500.000
télechargements.

Jean-Pierre Petit Gilles d' Agostini
L’association est totalement bénévole. L’argent des
dons est intégralement reversé aux traducteurs.

Pour faire un don, utilisez
le bouton Paypal sur la page
d’accueill du site Internet

http://www.savoir-sans-frontieres.com

PayPal

FAIRE UN DON

Coordonnées bancaires France = Relevé d’Identité Bancaire (RIB) :

Etablissement Quichet N° de Compte Cle RIB
20041 01008 1822226V029 88

Domiciliation : La banque postale
Centre de Marseille
13900 Marseille CEDEX 20
France

For other countries = International Bank Account Number (IBAN) :

IBAN
FR 16 20041 01008 1822226V029 88

and = Bank Identifier Code (BIC) :

BIC
PSSTFRPPMAR

Les statuts de ’association ( en frangais ) sont accessibles sur son site. La
comptabilité y est accessible en ligne, en temps réel. L’association ne préléve
sur ces dons aucune somme, en dehors des frais de transfert bancaire, de
maniere que les sommes versées aux traducteurs soient nettes.

L’association ne salarie aucun de ses membres, qui sont tous des bénévoles.
Ceux-ci assument eux-mémes les frais de fonctionnement, en particulier de
gestion du site, qui ne sont pas supportés par 1’association.

Ainsi, vous pourrez étre assurés, dans cette sorte « d’ceuvre humanitaire
culturelle » que quelle que soit la somme que vous donniez, elle sera
intégralement consacrée a rétribue les traducteurs.

Nous mettons en ligne en moyenne une dizaine de nouvelles traductions par
mois.
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cS MOT GIAI THOAI RAT LA

VE XAc Uép cliA
PHARAON RAMSES IT.
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LANG MO CAC PHARAON TOA ‘ O
LAC TRONG THUNG LLUNG CAC
VI VUA NHANH CHONG Bl TAN
PHA VA cUSP BOC. cUOI CLING, 4 a
MOT PEM NO, CAC LINH MUC - — -~

CAI QUAN PHAI CHUYEN TAT cA = \ & | /
cAc xAc USP VAO TRONG MOT v
HANG PONG HUONG RA THUNG |/ 53 ‘ \

LONG cUA CAC VI VUA.
VA XAc USpP cllA RAMSES II PA pUCC GlAI CUiU.
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KHI BAO TANG MG CLIA, /
PE THU HUT KHACH THAM

QUAN , XAc UéP clliA
RAMSES PUCC PAT NGAY |
/
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MOT NGAY NO, CANH TAY TRAI CUUA RAMSES
GIANG RA 10 CM, VEI MOT TIENG NUT GHE

RON. QUA KINH HAlI, VIEN BAO VE BO TRON

VA KHONG CON MUSN PAT CHAN PEN BAO
TANG NC(TA, ONG TA COl %

LA NOI Bl MA AM. S
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LSI VAO. THEO PHONG TLIC
RAMSES KHOANH HAI TAY
TRUSC NeLiC.
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ANSELME LAI
XEM NAY.

PHLI THLUY TINH, CHAN THUC PEN [\161 MA KHI cAc cONG NHAN PHAT
HIEN RA NO TRONG NGOI MO ¢ MEIDOUM VAO NAM 1871, PA BO
CHAY Vi TIN RANG NGOI MO LA NOI CHUIA NHING SINH LINH*.

-

THAT KINH NGAC, BUC TUONG HOANG TLT
v&i BO RIA MEP NAY. TRONG GIONG NHLS
MOT cONG TITBOT THANH PARIS, PA pUCC

N

PUA PEN PE CHE Al CAP C& PALL

SAO VAY, ANSELME gAu
CAM THAY KHONG ON
TP KHI CHUONG TA

PEN Al CAP A. )
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| | : MO VAO! G PAY
TS PE NGH| GHE

THAM CHG. ﬁ 10! Cé QI T?
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NAY NGAI O , NGAI PAY RO,
cHo TOI 6l LAl NGAI THIT NAY,
A NO THUOC VE TO TIEN CUA NGAI A

(*) BASTET (BAAST, UBASTE, HAY BASET) LA MOT TRONG NHLING VI THAN PUOC NGLISI DAN Al CAP & DAl TON SLING NHAT,
MANG HINH DANG MOT NGUSI PHU NIT ¢& CAl PAU MEO. .



ANSELME, CAU NGHi &I AO DANG KIA \ THI LA
BUC TUONG BASTET NAY? X A1 CAl NA L =
. DA cHO TOI CAl NAY. | A0 BAN HANG...

CHAc &NG AY VAN cON
S TRONG PHONG NAY, & cudl.
_./
TOI KHONG cO NGLICI BAN,” KHONG c& Al VA CAN PHONG
TOI .. LAM VIEC MOT MINH PHIA SAU NAY KHONG THONG
TRONG CUA HANG NAY. PEN BAT kY LSI THOAT NAO KHAC. L




KHONG, CON BO NAY TS PA THAY LAO

) 5, CONBON A CHA NHE,
KHONG PHAI T cUIA HANG TOI. c6 BO RAU DAl

LAO 6 PA PI XUYEN

— T VA ONG TA cHO TOI QUA BUC TUONG!?
S _‘»\\ = CON BO NAY MA.
~N7 \ A |
/ _ _
2N >
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| KE RA ClING
\ PEP PAY CHLY. o ‘
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ANSEEME PI NeU I, THS! GIAN BPANG TicH TAC TRAI TRONG PHONG KHACH SAN.
MUON ROI PAY.. . : :
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GIAC MO HOAN TOAN PIEN RO!
TS PI XUYEN THUNG QUA TRAN
CUA KHACH SAN!?!

TS PANG BAY TREN CAO NGUYEN GIZA

" . " . g o ™ —
VA KIM TS THAP KHEOPS TRONG CON ~
KHA NGUYEN VEN, v&i LEP PHL PA vl
\_ﬁg_ﬂ_j}_w—)‘__wf_‘i

LAP LANH DUSI ANH TRANG.

~" CAI cllA KEPHREN THI CHUA HOAN THANH
VA cAl clA MYKERINOS THI MAT HUT.




Al DANG
GAO PANG KIA?

KHONG CAN PHAI HET
LEN NHU VAY PAU, MOT
T TOI NG KHONG HIEU
ONG PANG NOI GI.
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THAT PIEN RS KHI CHUNG TA ¢& NHING
GIAC MO HIEN THUC VA CHI TIET NHU THE.
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DPEN GAN XEM NAO.

CAuU NHOC KIA
LAM 6l AY NHi7 /clING PHAI LAM CHO RA
A KH QAI.

006 LA MOT GlAc MO,
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MOT GIAC MO THAT PHI
THUONG! CHAC CHAN TS
CAN PHAI GHI CHEP LAI!

ANSELME, CAU PANG LAM GI VAY?
BAY GIG LA 3 6IG SANG PAY!
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(I sy

éf / XEM NAY:
: TS DA NHIN THAY CACH XEP

=\ \ cAc KHOEI PA KHUNG LS PE XAY DUNG
CAC PAI KIM TU THAP.

T
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LT
' d TS PA VIET
‘. =4 XUYEN DEM

4.)1

PAY LA GlIAC MO THU V] THAT!

TAT CA CHI TIET
VE NHIING Gi

PA XAY RA TRONG

GlAc MO Po.
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VA DAY LA ANSELME LANTURLU LAI BAT BAU CHO MOT CLUQC PHIEU LU M&,
SAU GIAC MO NHIN THAY c6 MAY MA NeLO! Al CAP 6 PAI BA ST DUING
PE NANG NHIING KHOI PA LON LEN.

TRUGC KHI QUA PHAN MO TA VE c& MAY NAY, CHUING TA SE PIEM QUA
MOT s& NGUYEN TAC clIA KIEN TRUC Al CAP cO PAL.

TRONG PE CHE Al CAP CO DAl (2700-2200 TRUSEC CONG NGLIYEN),
SAT CHUA PUQC BIET DEN. NUGC NAY c& PONG VA NHAP KHAL THIEC.
DPANG REN (CLUING), BUCC LAM GIAU BANG ASEN,
cd pd cliNG pl1 BE TAC DUNG VEI BA VO




IA CHAN HOC

RAT IT NHA Al CAP HOC BIET RANG PIA CHAN DL DOI ClIA Al CAP LA CHIA KHOA
PE HIEU PUOC NHIING NET CHINH CUA KIEN TRUC Al CAP cO PAIL
NHAC LAI RANG DFf[\l THGS ABU SIMBEL, PUCC RAMSES ITI XAY DUNG
BANG CACH BPIEU KHAC MOT NGON NUI DA SA THACH PA Bl TAN PHA B3I
MOT TRAN BPONG PAT VAO NAM 1245 TRUSC CONG NGUYEN.

ALLO, RAMSES?

TOI NHAC LAI NHONG 6l
TOI PA NOI. PIEU KHAC VAO
MOT NGON NUI KHONG PHAI
LA MOT GlAI PHAP TOT PALL
VA MS1 XAY RA
MOT TRAN BPONG PAT
VA TOI LAY LAM TIEC NOI
v&1 ONG RANG MOT TRONG
NH(ING PHO TUONG
PA Bl PHA HUY HOAN TOAN....
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m“rr TANG PAT PUOC KIEN TAO TLf MOT DAY CAC LEP KHAC NHAU VE MAT CO HOC TAO THANH,

NHU & GIZA, DAY CAC LEP DA vOI VA BA MACNG, MOT NEN TET NHAT BE LAM GIAM CAC CHAN PONG DJA CHAN.
DIEU NAY PONG MOT VAI TRO QUAN TRONG TRONG VIEC LA CHON DIA DIEM. D.§N CHUNG VAO NAM...

TCN CAIRO BI TAN PHA BSI MOT TRAN BPONG PAT NHUNG CAC KIM TL THAP VAN KHONG HE HAN.

V

PONG PAT

=
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CHUNG PUOC XAY DUNG TREN MOT CAl O PA,
v&i cAc BAC THANG clIA NO, HOAT PONG = v
NHU MOT CHOT BINH TAM, GIT CHO TOAN BO O PINH | PA VOI™

TRONG CAC TRAN PONG PAT. —
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CHUING TA NHAN THAY PIEU NAY & NHIEU NOI KHAC NHAU TREN THE GId,
MA DANG "BAC THANG" NAY PUGQC DIEN GIAI LA CHO NeOI
clA MOT HOI 96N§ NGHI LE TRONG KHI VAI TRO CUA CHUNG THLIC RA
LA PE cIf ON BINH MOT CAU TRLC TAI CHO.
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KHA NANG CHONG PONG PAT KHUYEN NEN (RANH MOI SUf cAN PAL. Vi DU NSl Dér\g DUSI CHAN TUONG NHAN SU,
HAY BUc TUONG PA NOI TIENG CUA NGUSI INCA & THANH ¢b CUSCO.

PO LA LY DO MA TAISAO
CAC KIM TS THAP VAN
PUNG V(NG?

MOT PHAN.

KHI NGLIST DAN CAIRO KET THUC

VIEC DS BO LEP PA vOI TURAH MIN,
HO PE LAI L&P BEN DUS,

!HA‘T LUONG THAP HON NHIELL.

DAI' Y LA NHUNG 61 DA PUGC CHIA TACH THI
SE KHONG THE Bl CHIA TACH THEM. CAU TRUC
NHIEU KHE NLT'!:? clA CAC KIM TU THAP KHIEN
CHUNG ¢ THE HAP THU NANG LUONG ClIA
NHUNG TRAN PONG PAT MANH NHAT.




CAC LINH MUC-KIEN TRUC SU ClIA CHUNG TA CON CAN THUC HIEN CONG VIEC
clIA MINH MOT CACH HOP LY KHI XEP PAT CAC KHOI PA.
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TLf cHOI ST DUNG s ggr EE
KY THUAT e "
"TACH LANH TO". ‘3t

KIEN TRUC SU ClUA PHARAON UMAS
(2350 TRUSC CONG NGUYEN)
NGHI RANG KHOI PAC LA GIAI PHAP.
NHUNG CAI LANH TO cliA QUA LON,
TRAI QUA SIf CO MON VA Bl TACH RA.
PA SUTA LAI (BEN PHAI) NO SE LAI VB
KHI TRAN PONG PAT TIEP THEO.
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DPUAONG CAT XEO CHO ANH SANG XUYEN QUA.

4 .

NHUNG, XA HON MOT CHUT,

PANG NGHIEP clIA cAu Ay
PA KHONG PHAM SAI
LAM TUONG TU. J
/ ¢
e

KIM TU THAP
SAKKARAH

1230 TRUSC

CONG NGUYEN.

NeAy cA NHING CHOP THAP, PHAN BiNH 2
CUA KIM TUf THAP, CLING PUOC THIET KE - N
PE PUNG VIING TRONG TRUGNG HOP
cO PIA CHAN MANH.

¢*> & MAT TRUGC LA cAc kHSI clia KIM T THAP, BiEu TH & NGHIENG CLIA CAC TANG DA VA & PHIA
sauLAKIM TU THAP PO, é DASHOLUR



NHUNG c& MOT PIEU MA CAC NHA Al CAP HOC HOAN TOAN CHUA HIEU pUOC :

VIEC TINH TOAN BE MAT TIEP XUC GIIA CAC KHOI, KHONG PHANG, THEO DLIONG XOAY éc,
KHONG PHAI VO ¥, MA NGUIGC LA, LA GIAI PHAP MA CAC KIEN TRUC su co pal cO Y PUA RA
PE PAM BAO TiNH VIING CHAC CAC CONG TRINH ClIA HO. CAC MSI NOI BANG XI MANG SE V3 B,
CON CAC PIEM GIAO NHAL BANG PHANG SE LAM KET CAU TRUOT Dl
CHI NHLING BIEM TIEP GIAP TREN BE MAT PUONG XOAY 8¢, THAM CHi MOT VAI MM CUNG BUI
TAO RA SU PIEU CHINH T PONG MSI LAN ¢& TRAN BPONG PAT NHO.
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)/ LAT N(IA, CHUONG TA SE MO TA
CACH THIET KE CAC PIEM

: !‘Jét DAY CHI TIET NAy.

LT T,
-----------

MOT KY THUAT KHONG THE XET TS
v&1 NHING BLC TUONG LEN MOT KHEI MA BE MAT
cS RAT NHIEU PIEM NHAY CAM V&1 SONG PIA CHAN,

VA ¢& LE CHUNG PA Bl GOT LAI KicH THUSC
QUA HANG NGHIN NAM.




VAT LIEU
PIA PHUONG

S

NeLUICI Al CAP LA BAC THAY TRONG VIEC SUTDUNG TAT CA CAC LOAI PA
cd THE HINH DUNG PUJC, T DA TRAM TiCH NHU DA vOI VA BA SA THACH
PEN CAC LOAI PA NGUYEN THLY HON NHU PA GRANIT, BAZAN,
CUNG NHLI CAC VAT LIEU MAI MON NHLf SA THACH ANH,

HOAC KHOAN LO BANG PA PO LE RIT .

LOAI DA MéM NHL BA vOI ¢& THE PUCC GIA CONG
TUONG POI DE DANG, NHIING LOAI KHAC, NHU PA PO LE RIT
cUC KY CUING PUCC CUNG CAP LAM CONG CL.

BAN THAN CAO NGUYEN GIZA
DA LA MOT MO PA RONG LEN CUNG CAP
PA vOI THO, HINH THANH THEO TLUING LSP,

PHAN TACH B3I MACNG SET VO

CAc KHEI BUGC TACH RA BANG CACH S DUNG
\ 8 CAc NEM GO (BEORGES GOYON)D



Vi THIEU THEP, SAT HOAC CHI PON GIAN LA PANG, NGUSI Al CAP ClIA VUONG QUSCE cd pAr*
PA THLIC HANH MOT CAcH HIEU QUA BANG MOT CONG CLJ VA DAP**. DA GRANIT CHUIA CAC TAP CHAT & DANG
NHIING VIEN TRON DOLERIT, MOT LoAI PA RAT CliNG, TO BANG PAU NGUJ.

e CHUING TA TiM THAY GAN DAl THAP ASSOUAN NHUING DAL TiCH CUIA KY THUAT TAO RA
@ y_,/?_— NHIING LO RONG GIONG NHU CAC KHAY DLING TRUNG. NGUG! TA THAY POI DIEM PAP
— et :“‘j" KHI DO CONG clA LO RONG O PUOC HINH THANH, €& THE SO SANH v&I O CONG
ﬁ’ ““n—jm clIA CHIEC BUA PA pUCC ST DUNG, PIEU NAY SE LAM GIAM HIEU QUA cl1A DON PAP.

_-_-_'_""'—--,.

VIEC V& PAI THAP DAI Y1 MET,
RONG YM VA NANG 1200 TAN DO MOT TRAN PONG PAT
: PA LAM GIAN DPOAN CONG TRINH. CHUNG TA SE XEM SAU
Q/l THE NAO NHUING “"CON QUAI VAT” NHU VAY PUGC CHUYEN Pl

™ T 2700 PEN 2200 TRUSC CONG NGUYEN
C**) HIEU QUA TREN BA VOI, NHING CONG cL BANG BANG KHONG AN MON PLOC "PA CUING" NHU DA GRANIT



NEL 66 KEO LA SAN PHAM BIA PHUIONG THI NHIING KHOI 60 LON
PUOC CAT TLf THAN CAY TUYET TLUNG NHAP KHAU
BANG PLUONG BIEN TLI LIBAN. NHUIA CLING CAP LAM KEO
VA SON DAU. NeUS! Al CAP ¢& PAI BIET RAT RO CACH LAM
DAY THLUNG GAI DAU BEN NHU DAY THUNG HIEN PAI*.

NHUNG Vi 66 LA VAT LIEU Hug_‘-’M NEN NGUO!I Al CAp

DA ST DUNG 6O CHO VIEC LAP GHEP CAU Ki

VA PHEI HOP DAY THUNG LAM

"BUGNG MAY" BE THU HAI ] S ON
NHONG MANH NHA NHAT cd THE.

) PUSNG KINH DAY GAI 50 MM -> 4 TAN

20




cONG cU

- é
& VUONG QuSC €O, Vi KIM LOAI DUY NHAT cO SAN LA PONG, @
NEN VIEC VAN DLING TRLIC TIEP VAT LIELI (BA, GO) LA KHONG THE

TAI
TRONG DAN

(Vi DU NHU VOl MOT CHIEC CLIA KHONG RANG). VAY NEN . T
NGLISI TA ST DUNG DEN KY THUAT MAT MON | ]
A | | AAIMON___
i e~ —
C——

KHOAN BAN LE

BOT PA THACH ANH SAU PO
_bUgc s(t DLING
PE VAN HANH TAT cA
CAC LOAI HOAT PONG
NHLf CLIA, PUC, KHOAN.

PA SA THACH
VON CHLIA CHAT MAI MON TAO

DA THANH PA MAI HIEU QUA
Qe i
/ V&I PA CLING '
NHLU v&1 6O -
DE PONCAGE

27

DA SA THACH




CONG CU PO PAC

=% DAY DOI E
/ T==r=_"1  GROMA DE BINH HUONG
THUSC KE o
DE KIEM TRA
CHIEU DQC, ...

SOl DAY
MUGSI BA NO
CcHo cécC
VUONG

@ | ’ L } 3 4= 5T ‘

..CHIEU NGANG, ..

\ COMPA,
PE XEM XET TY LE
VA USC LUONG
o ‘ chc céc
(T .

CON LAN, CHO KHOANG CACH, THICH HOP DE HIEN TH| S&
3 BAT ¢l PAU MA CHUNG TA SE USC LUGNG TY LE CHIEU DAL

.. MAT PHANG.
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3000 NAM TRUGC
THUGC CAP VERNIER™

NO LA MOT CAI CHAN THANH TRUGT, | \

cONG CU YEU THICH clA NHIING NGLd,
KHONG PHAI LA NHA Al CAP HQC,
pANG LAM NGHE KY THUAT.

TOM LAl chc KY SUL

CONG CU NAY PAT HAI THUSC THANG DS MAT V&I NHAU,

MOT THUSC cb VACH CHIA LA MOT MILIMET,

THUGC CON LAI CO VACH CHIA LA O,9 MM.

QUY TAC S6 MOT BUA RA SG PO LA 3,6 MM (THOANG QUA).
KHI TIM PIEM TRUNG KHSP GITA HAI CHUNG,

TA POC PUGC (MUI TEN PEN) 3,64 MM.

NHG THUSC cAP VERNIERS CUA NO CHINH XAC PEN 2/100 MM.

UwzO O

@

(* PIERRE VERNIER, NHA TOAN HOC, PA PHAT MINH LAI VAT DUNG NAY VAO NAM 1631 Z%



CUBIT
AI CAP

|
it |

CUBIT AMENHETEP L 1559-1539 LOUVRE

. DE CAP BANG CAC PHAN CHI SAU:
- o T 2
CUBIT
CUBIT
- L CUBIT I ;
= o -« L , v vy NHO HOANG
R MANG MONG GIA -
Pl Y / DPIOSER
- NHA LN
( GANG TAY GANG e - T
NGON | g ‘
e ,.I X 5 ) .
| } i GHIA DO BANG NGON TAY 1 |
‘ : ! ' oo« 7% v 12w s 1 17 % owoow om0 m Mm% 28
R | == | & (AML]=R| % | Db+ oz E|us|ev B | 2 W=t | |2 |4 | T (w2|ib|=t|z2{<|s|1]o
{ i filf |em coolcy | o <@ - L -— L ~t - 0 PPN ¢
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& PHIA BEN PHAI CAc PHAN CHIA "NGON TAY" NAY pUOC CHIA CHO 2: ROI CHIA BA, BON, PEN MUSI SAU,
DAL HIEU CUA "MAT HORUS" ) PUGCC DICH LA “CHIA CHO". BIEL TUONG LA CHLT "MUGI” clIA NGLISH Al CAP.
CHLT LOY TIEN cUA CAC PHAN CHIA NHO NAY CUING CHI XUAT HIEN TREN MOT NIA CUBIT,

CHO PEN NAY VAN CHUA PUJC GIAI THICH.

2%



2 ~ N P 2 P4
GIAI MA CHIA KHOA CUA BI AN
MOT 56 PO S Al CAP THO! PHARAON LA TCSNG cla MOT sé NGUYEN CONG vl TY S clIA HAI SO NGLYEN.

CHO DL PO LA MOT BAN VE HAY DE GHI LAI DT LIEL TREN PO, CAC KIEN TRUC SU Al CAP PA SITDUNG
KHONG PHAI MOT cuBIT MA LA HAI, BANG CACH QUAY CAI THLT HAI SANG 180 DO.

| > z 2 ., > PS ~
ol |, I BANG CACH DICH CHUYEN CUBIT THU HAI (G PAY LA 2,5 CM)
|2 2.5 NEU CHUNG TA PANG TIM KIEM SU TRUNG KHOP GITA
or| ol |42 x &0 CAC VACH CHIA DO, CHUNG TA SE TIM THAY
1 ] i ! CAC PHEP PO DUGI PAY, PIEL PO CHO THAY RANG:
@ | :—
| !
‘v 0z ; DO PO, CLIBIT HOANG GIA
BT ; 942 clA PE cHE cO PAI
Al "= 1° ¢ c HE THENG DA THUSC VERNIER (MULTI-VERNIER)
al | 0 B _ I CHO PHEP THLIC HIEN CAC PHEP PO CHINH XAC
1P : Ir PEN PO MUSI SAU cliA NGON, TUC LA O,116 MM.
:E ? | ﬂ% = 1 + l = A 2 o ~ ~ 2 PN ~ -
1| CHLUNG TA CHI BIET Y TG GIAY cOl PAPYRI, MUON MANG,
ﬂ! GAN V&I TOAN HOC Al CAP, TREN THUC TE NO CHI LA
- 9 's NHLING POAN TRICH T SACH GIAO KHOA DANH
b LT /_,___ CHO cAc LGP TIEU HOC.
| = MOT VUA LOA M
e = 2 - cb cAc KicH THUSC SAU...
fil+| = — -+ 1z
¥
Y
¥ )
l%i |
=l g
' 58




HUONG HLIA

QUY CHIEU NLg,j&,\/\’f
P,
(';V\J\ 4 THLIGC
Kep
. 1y
| . ) / 2r
1 l ' . / Je)
] : ' [ / i / /1 /
- |_PHAN c6 DINH ——]
: o 10
PHAN c& PINH
THUG6C GONIOMETER, MOT THIET Bl BE PO GAC, S50 4 =54 587" 2

LA MOT "THUSC CAP TRON" PUOC TRANG Bl

MOT THUSC cAp VERNIER GOC CANH. 3 PAy,

NGLIOI TA CON TIEN HANH BANG CACH TiM KIEM PIEM TRLING HOP

GILTA HAI THUGC TRON MANG CAC VACH CHIA KHOANG CACH KHAC NHAL.
THUSC GONIOMETER DANH PE XAC PINH VI TRi HOAC PIEM NGAM
TRONG PHAM VI VAI PHAN TRAM PO.

NGAY CA KHI NGUSI TA KHONG TIM THAY NHIING CHIEC
THUGC PO PO VERNIER CLIA Al CAP, V&I PO CHINH XAC
GAN LIEN V&I cAc CONG TRINH XAY DUNG CUA HO, THI

KHA NANG cAO LA HO PA c& CHUING VAO NAM 2600
TRUSC CONG NGUYEN.

(* NHA TOAN HOC PERDPO NUNESS PA TRANG Bl CHO HAI QUAN BS DAO NHA N& (1502-1578) BANG CACH TAO CHO THLrOc TRAC TINH
Z G - ASTROLABES ctiA HO MOT "VERNIER" (MOT THE KY TRUSGC KHI NGLISI SAL NAY PHAT MINH RA NG ..)



KHI KHONG GAN VAO VIEC TAI TAO LAI LICH SUT cllA CAc DAN TOC THAI €8 PAl,
KHAO c& Hoc c& GANG LAM SANG TO CAC YEU TS KHOA HOC VA KY THUAT clIA THS! BAI BO.
VA NO TAP TRUNG VAO CAC CONG CL, DLING CLI PO LUGNG VA VAO CAC pSI TUONG
VA CONG TRINH XAY DUNG & MOI QUI MO cd THE PUCC THUC HIEN V&I CAC YEU TO NAY.

POI KHI NG €& MO TA VE MOT DANG MO PLNG cU THE NAO & DUSI DANG BAN VE,
SO pS HOAC THAM CHI LA VAN BAN CHLT VIET. NHUNG VIEC PHAT HIEN RA NHUING THLT SAU LA MOT SLIKIEN DAC BIET.
KHI MOI NGLIST KHONG BIET CHLT VIET THI PON GIAN LA HO KHONG TON TAI CLNG NHU,
KHONG Al BIET NHONG CONG THUC TUYET VOI ClIA NHIING NHA LUYEN KIM DAY DAN KINH NGHIEM TLUING
LA NHUING NGUSI GAULOIS. KHI NOI PEN Al CAP, KHOANG RONG MENH MONG CLA THO! GIAN TIEU TAN
KHONG DE CHO MOI PIEL. HANG TRAM NGHIN CONG cU CUIA NHING NGUSH XAY DUNG KIM TU THAP & PAU?
KY THUAT clA HO & PAU? PHEP TINH ClJA CAC KY SU VA KIEN TRUC SU cl1A HO & PALP

TREN THUC TE, MOI THI BA Bl MAT TRONG BAN MUGCI THE KY NGAN CACH CHUNG TA V&I NHING THASI ¢ BAI BO.
VI THIEU PUGONG LOI, CAC CHUYEN GIA clIA CHUNG TA Bl BOI ROI BS! S MONG LUNG,

S QUAI DI CUA NHUING MA LICH ST NAY CHO THAY, BA TAO RA MOT HE DOC DUA TREN MOT THOA THUAN CHUNG,
PUA RA TIEN NGHIEM VE NHING 61 NHU VAY VA NHING NGUSI NHU VAY PUCC col LA KHONG PUCC BIET -

TAT CA PIEL PO DUA TREN MOT SO £ TIEN HOA LOAI TRL MOI SLIY THOAI, MOT SLI SUING BAI TIEN BO THLIC SLf -

CUNG NHL CHUNG TA NGHE THAY NHIING CUM T NHU "NGUSH Al CAP cO PAI KHONG BIET HOA HOC,

BANH XE CING NHU CON GA MAI - HO KHONG THLIC HANH HANG HAI XA KHOI, DO LA NHIING LINH MLIC TOAN HOC,

LINH MUC HINH HOC. NEU KHONG THI PUCC CHIIA PE LUU LAI TAT CA BANG VAN BAN VIET CHO CHUNG TA.”

TAT NHIEN...




PHUONG THUC VAN CHUYEN

BANH XE? NHUNG CAC CAU SE LAM GI
v&l TRONG TAI TREN MAT PAT?

NHE NHANG
KHONG PHAI LA
PHONG CACH
clA cAu

=
WM

PAy cAc cAu cd PINH MUcC:
2,5 TAN VA TAM NHAN cONG

NHUNG TRONG
TRUGNG HOP CAN,
CHUNG TA ¢& NHIEU HON NUTA.



LICI TAN, CAO BAY MET

pUocC KEO BAI 172 NGO KEO TAU.

2~

o~

Blfc TUONG DIEHUTIHOTEO (TEN clJA ONG TREN BANG HIELD,
CHIi LA THONG PAOC TiNH : SAU M




1200 TAN, DAl BGN MUIOI MET, 0
800 KM CAN DU TOAN CHO VAN TAI PUSNG SONG. . " ﬁ ‘5_%

C A ‘ ra
N PS 2. 2 ]
LAM DI, cAUCO THE '\ £A 4 DA
BUONG COT THAP RA. 4 Q@ () -
. 1 & A
T ¢
-y MONG PA

PAI V&I NHING PHLIONG TIEN VAN CHUYEN SIEU NANG NAY,
CHUING TA SIT DLING XA LAN DUQC THIET KE DAC BIET
CHO MOT TAI TRONG NHU THE. TA BO TRi PAY HOP, SAN CHE,
PE PHAN BO TAI TRONG TOT HON - KHUON BEN NGOAI
KHONG CAN THLY PONG, XA LAN PHAI BUCC KEO
THEO KENH SONG SONG V&1 SONG NIL.

TRONG TAI
- (CAM ON THIERY PIERRE VE NHLING LAI CHLI)



CHUNG TA
TINH KicH THUSC SA LAN
THEO CACH SAO CHO
KHI N& CHIU TAI THI MUc
clA SAN eIt cA NO kKHOP

vél PUONG MEN NUSC.

MAT cAT

~ |TRONG TAI
T -
JARA

NGAN

L/

e

SAU PO, CHUNG TOI PUA SA LAN vAio MmOoT AU TRAN
SAU KHI CHAT LEN N& MOT LUONG PA c& TRONG LUONG TUONG PLUONG.

DAl THAP
1200 TAN




CHO NUSC HOA VAo v&i Au 9AT CHO PEN KHI N& MAT HET TiNH LONG
TRA NEN NHU MOT CHAT RAN (NHLU CAT UST).

e e

T ‘\\\ ——‘\_ M —— : -
— S N , e
PUJC RO
BAY 610 NO CHAC RO.. CAT UST" e O
DS PA VAO Pl GAN NHU THE RAN T_PT 4
ﬂ ~ 7

TAM VAN NHO

TAT cA cAc vo TAU CUA Al CAP
pUoC LAM BANG VAN BO
vl NHAU

BANG DAY THUNG, _
puoc col LA VO KHALIL

LAP NHUA
CHAONG THAM

MAY "KIEU Al CAP"
(TAU BUOM clIA KHUFU)

3%




AU CAT LA MOT cONG TRINH BLIOC XAY DUNG PE XEP PAI THAP LEN THUYEN BANG CACH LAN HOAC
TRUOT NO TREN MOT LEP PAT SET UST VE PHIA SAN CHITA ClIA SA LAN.

= E = efn |
i {0 S W W W O Wl O W O | [{Tl\‘\ll\k‘,lli{ﬂ

}f_/ e
L L , B
THAN CAy cO
PG
(

VIEC CON LAI LA "KHAU" PHAN
TRUSC CUA SA LAN, .
SAU DO THAY CAT UST BANG NUGC PE SA LAN
sSAU KH:I?LA‘Y LAI Stic NOI,
cO THE PUA VAO KENH,
VA PUGC VAN CHUYEN PEN PIEM PEN.

3 pd, VIEC DS HANG PUCC THUC HIEN BANG
_ CAC THAO TAC NGUGC LAI
VA BANG CACH SIT DUNG AU CAT THLT HAL

33




TAT CA NHIING PIEU NAY THAT LA VI DIEU VA MA THUAT
&GN/

1830: HAI NGAN NAM SAU

A

CAN TRLUIC CON DE

S .

—)

"LouxoTt"

VIEC VAN CHUYEN DAl THAP 23 MET NANG 230 TAN DE PAT TAI QUANG TRerNe CONCORDE,
NGUSI PHAP PA SLT DUNG MOT CHIEC THUYEN DAY PHANG PUIOC THIET KE DAC BIET (NAM KY),
PHIA TRUGC clIA NO ClNG cO THE THAO LAP RO PLIOC.

BAN PAU PAI THAP NAY NAM TREN MOT GIA B& cd BEN LAN BN CON KHI CHO,

PUNG TREN CHAN SAU CLA CHUNG. Vi LO RS BO PHAN SINH DLIC CUA CHUNG NEN MOT GIA D& KHAC

PA PUOC CHAM KHAC CLING VAT LIEU NHU DAl THAP = GRANIT MAU HONG.




CAC NHA s HOC ¢ PAI BA CHUING THUC PHUIONG THUC XEP - DS CUA CAC TAU THUYEN Al CAP.

NGOAI RA, KY THUAT ugb’N CONG VO TAU CHO PHEP VAN CHUYEN cAc BO PHAN PA pUCC THAO DS HOAN TOAN,
T SONG NILE PEN BIEN PO NOI MA NGUJTI TA PA TIM THAY MOT s6& BO PHAN PUCC CAT GILT TRONG CAC HANG
PONG*, CLING NHL KHO CHITA. MOT CON TAU DAl Y3 MET PUCC TIM THAY VAO NAM 1954,

v&i cAc BO PHAN THAO ROI PUGC PANH S&, TRONG MOT CAI HAO GAN KIM TLf THAP KHEOPS™*.

LOAI TRL VIEC LAP RAP BANG CAC CHOT. KY THUAT KET HOP KET CAU clA GO,

pd NHE VA Slic BEN PA Bl LOAI BO KHI TAU PHAI 81 PHO V&I HIEN TUONG THLY TRIEU,

PAC TRUNG cl1A CAC KHU vUC PHIA BAC.

DAY PHANG E
<

HON NCIA, MOT HIEN TUONG DAN PEN MAC CAN.

COC CHONG

VIEC TIEP CAN DE DANG CAG,NGUON TAI NGLUYEN 6O LON VEI DA DANG VE CHUNG LOAI
PA cHo PHEP VIEC TUIBO VO TRAT PE CHUYEN SANG LAP RAP TONG THE SONG (KD
V&1 HE QUA LA KHA NANG LAP BAT CLIA BOONG LN NG BAM BAO VIEC BSC DS HANG.




AT DOC VA MAY MOC
MAT MAY M

CAC LOAI
W BAT CHAP CACH NHIN NHAN cllA cONG TRINH HIEN TA,

CAC KIM TU THAP SE VAN GIT v® VAN PIEU Bi AN,

- : : LA LAU DS NHAT v&I NHOING THANH TUU HOANH TRANG
< ELS , VA CONG PHU NHAT, PIEU NAY KHIEN 6I81 KHOA HOC KHO

cd THE XAY DUNG MOT BIEU S TIEU CHUAN
clA "sU TIEN BO T 66C”. DU ¢& XAY RA PIEU G BI NITA,
XUNG DOT TOAN CAU HAY NHIET HACH
NHLING CONG TRINH NAY SE TON TAI NGUYEN VEN
VA N& SE PUING VIING HOAN TOAN GITA PANG DS NAT
clIA cAc cONG TRINH BE TONG KHUNG THEP HOEN Ri.
PUCC THIET KE PE CHONG LAI V&I
NHLING TRAN PONG PAT TOI TE NHAT,
CAC KIM TU THAP Vi Al c& THE PUONG PAU
MOT CACH THANH BINH
v&I HANG THIEN NIEN KY Tl




VE cAU TRUC BEN TRONG, CHUNG TA PANG PHAI DOI DIEN V&I HAI LUSNG Y KIEN.
NEU CAC KIM TUI THAP LA CAc MO co MASTABA LA PHAN M3 RONG ClA CAC LANG MO,
THI CHUING TA c& THE cOl NHU LA St XEP CHONG CUA CHUING. TRAI LAI, VAO NAM 1930 BORCHARDT,
DA COI NHLf MOT SLf XEP CHONG LEN NHALI CLIA CAC LOP PA NAM TREN NHAL.
NHLING PIEL DO THE HIEN CHO KIM TU THAP KHEOPS CO TONG CONG HAI TRIEL RUSI KHO!.

A

SAKKARAH: DIEN GlAI & PIEN M® HINH BORCHARDT

MO NGAM

MANH VUN B ]

Y TUANG BAO HAM B3I PHAN
CON LAI CUA KIM TU THAP MEIDOUM.




Pl DIEN V&I KHO KHAN TRONG VIEC PHUC

DUNG LAI CAC KY THUAT PA DUING PE XAY. 3 PHAP, KE T NAM 1975, KIEN TrUC st JEAN-PIERRE
DLING CAC KIM TU THAP, LO CAC GIA THUYET ADAM, LUON c& MAT TREN TAT CA CAC PHUONG TIEN
KEU GOI SIf TRG GIUP T BEN NGOAL. TRUYEN THONG, MANH ME CHONG LAI BAT KY GIA THUYET

NAO KHONG XUAT PHAT TLf TRUNG TAM Al CAP HOC.

s
IS & B

1
A - p s ¢ . _]—
N\ PO cHxic i sic ner ST cB Mot THET 8IS
CHO THAY R® RANG RANG DLING PHAN TRONG LLIC
NGLSI TA PA ST DUNG B MOl CO THE BAM BAO
TIA LASER. \ VIEC NANG NHUING TAL
TRONG NHL VAY!

A

CAN N CHOT LAl PIEL PO
& ARCHEOMANIA*

PE TA cHUICc NHIING cUAC TRANH LUAN GAY GAT NHL VAY,
CAN c6 KHA NANG PSI DIEN V&I MOT MO HINH PANG TIN CAY.
TUY NHIEN, PIEU NAY CON RAT XA M&I XAY RA ...

3 ™ GIAM péc VAN PHONG KIEN TE’UC cé DAl PARIS, TL'NAM 1972 DPEN NAM 2003
TAC GlA clA CUSN SACH "KHAO cé HOC TRUSC SUf BIP BOM. NXB LAFFONT 1975



ADAM BAT DAL THAM 61A cAu Lac B0 MAY MOC HOA, V- .

BE XULT NANG NHIING VIEN DA THEO MOT HE THONG cb NGLISN 66¢ GAU NUSc
T GAU NU’OC PHLIONG DONG. HINH VE NAY, ALGERIA

(X

TRICH TLf CUSN SACH clA ONG AY* VE MAT VAT LI LA PHILY:

TY LE TAY DPON BAY LA 16 PE NANG "KHOI TIEU CHUAN" 2500 KG,
HOP clIA NO SE PHAI CHIIA 2500 / 1,6 = 1562 KG RO RANG

LA KHONG PHAI NHLS VAY.

HON NUCTA,
KHOP CHI CHO PHEP CHUYEN PONG KHOANG
THEO MAT PHANG THANG DLING CHUC LIT NUSc
CHUNG TA KHONG THAY

CAcH PAT TAI & LEP SALUL..

=

cd THE PIEU NAY
TUONG NG

vél HINH DANG ¢c& pAl

cllA PON BAY?




DE RE,
CHUNG TA
LAM THE NAO?

VAN DUA VAO TRI TUSNG TUONG CLIA MINH
VA NHIING 6l 6N6 Ay col LAPUNG HUONG ciia MiNH, s
Apam TRS THANH NHA DOC HOC. Ry

SAu p6, ONG Ay CHON MOT MAT DOC GHEP, _ T
CHI TREN MOT MAT, vé1 PO NGHIENG 11 PO.

MAT p&c NOI pUGC THONG QUA BAI JP ADAM

PE KEO 60 TAN TREN MOT SUSN DSC 1190,
CAN PHAI MOT LUC LA 3 TAN, TUC 150 NeUSI KEO THUYEN
. DE TRIEN KHAI CHUNG, MAT DOC GHEP

PHAI RONG T NHAT 15 MET.

LAM THE NAO TRONG
NHCNG cOC CUA?

THE NAO MA CAI NAY LAl pUOCC
MAC TREN VACH CUA KIM TU THAP?




DU GI CHUNG TA CUNG
KHONG LANG TRANH
KHOI CAU HOI: LAM
THE NAO BE CAC BAN
cO THE PUA NHING
CAI MAY NAY LEN PO
CAO 70M?

Y TUONG PAU TIEN

LA MOT PUONG DEC THANG
BANG GACH SENG, pUOC COT
CAC THANH XA BANG cO.

"PHONG VUA"
KIM T THAP KHEOPS

™ PHAT AM "KHOUFoU". (CHEOPS) Zf- I



148, 54l
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KIM T THAP KHEOPS PUGOC XAY DUNG TREN CAO NGUYEN
HUGNG RA THUNG L NG SGNG NIL CAO HO MET,

put AN MAT DOC THANG,

CONG TRINH BUGC LUAN CL¥ LAL NAM BSI LALER,

cd THE BAO HAM CHIEU DAI HON 3 KM

VA TREN HET LA MOT KHOI LUONG GACH
TUONG PUONG VEI NHIEU LAN KHSI LUONG
cUA BAN THAN KIM T THAP
MA CHUNG TA NHAT THIET
PHAI TIM THAY DAU VET

3 pAu Po.

NGOAI RA, CAC NHA MAY MoéC HOC PE XUAT
CHUYEN SANG MOT HE THONG NHIEU GAU MA XA
4\ 2/ HOAT PONG & cHE 6 LJON.

i
b
i




GEORGES GOYON, NHA Al CAP HOC CHINH THUIC
CUA VUA FAROLIK, BE XUAT MOT MAT DEC XOAN
BANG GACH SONG, BAO BOC HOAN TOAN
KIM TLI THAP, B RONG (15M) BE CHO PHEP
VIEC THAO DIEN CUA HAI TRAM NGLIS! KEO.

MOT NHUIGC PIEM KHAC: CHUING TA MAT TAT
NHLUING PO BEN CO HOC CLIA MAT DEC NAY CA LIEN LAC VOI BE MAT CLIA KIM TLf THAP.

pUoc AN V&I MAT BA NI, pUOC col LA cd VAN PE.

VIEC DUNG LEN KIM T THAP

$7m. —y

s T LANCAN BAO HAM VIEC XAC PINH MOI LLUC,
THANH TA VET TUNG CENTIMET CAC THANH PHAN
L . clA NS pUGC HIEN THUC HOA BOI

LOP CHIEU MOT DAY DOI TRONG GIENG

TRUNG TAM.

%

) BI MAT ClA NHIING NGUG! XAY DUNG
CAC PAI KIM TS THAP. PUOC PHAT HANH LAl
VAO NAM 1997. NHA XUAT BAN PYGMALION. :

h

80 M TRUNG BINH

o

+3



VAO NAM 2008, KIEN TRUIC SU JEAN PIERRE HOUIDIN

DA PHAT TRIEN Y TUANG V&I RAT NHIEU HINH ANH

NHAN TAO VE MOT MAT DEC NEI BEN TRONG,

PUCC PE XUAT BAI KY SUNGLIS! Y ELIO DOMEDI TRUSC PAY.

PE PAM BAO VIEC NANG
NHCNG TANG PA LON,
PIERRE CROZAT HOUDIN
LEN Y TUONG

ST DUNG MOT PAI
TRONG TRUOT DOC
PHONG TRUNG BAY
CHINH, c& PO NGHIENG

LASO PO.

VivAY, MOT CHIEC XE NANG, PUGC TRG GIUP BO
MOT DSl TRONG DI CHUYEN BEN DUS! SE CHO PHEP
ONG TO ClIA CAP KEO NAY HOAT PONG.

SI NON EVERO
ESTA BELLA!




GIAC MO clA ANSELME®

™ PE XEM ANSELME PA THAY 6l TRONG GIAC MO CUA MINH HTTP// WAW.JP-PETIT.ORG/VIDEOS/PYRAMIDE-MONTAGE.MOV %"



TOI THAY HAI CANH TAY BPUA LEN VA HA XUONG.

VA CAl Gl PA
PIEU KHIEN CHUNG?

T
N e TOI LEO LEN
[ e = MAT DSC BE XEM
1 S VA PO LA NOI TSI 6AP RAC REI
N véi LAO TROC PAU MAC
_~ MOT CONG NHAN PANG NGOI TREN BA DA B AO.

TANG DA NGUYEN KHOI LUAN PHIEN
.~ TRUGCT CAC NUT THAT TU KHOA CHAY

TREN CAC DAY KEO PLOC KEO CANG
.~ LAN LUGT THEO NHIP HOAT PONG

claA :—/451' CANH TAY clA MAY KEO.

MAU PA MA cAc DAY THLING
TUA TREN PO

5

P8I TRONG
clA DAY THU HAI




SAU NeUJI

9
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pd ~ S

=i -L;.._ L;':i-‘
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TS PA LAM GIAN POAN CONG VIEC PANG TIEN HANH.

KHONG SAO, KHONG SAO PAL,
BINH TINH NAO...
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DE GHI CHEP LAl
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[ING NGL 51
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CO MAT TREN MAI BANG PEU CUI LAY.

2
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VA TAT CA NH

pd

red
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| DA BAY PI.
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~

E cAU BA LAM GI VAY?

THE




- 2 N ~ , 2 “ - A 2 2 ?
CHIEC MAY NAY, CAU O THE BIET MO TA VA NGAY CA DUNG LAINO
NS HOAN TOAN KHONG? =

\

DIEU NAY DA PUOC THUC HIEN
VAO NAM 2006 TAI CUNG PIEN

| KHAM PHA PARIS, TREN QUY MO
| MOT PHAN TU. NHG c& NO MA
NHIING BUA TRE MLST TUSI DA

CAI D& DAY, BANG DA

|
[ P c® THE KEO MOT KHEI BA
+ NANG 500K6G TREN MOT MAT
PHANG NGHIENG.
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TRONG c& MAY cl1A cx,f\y, THIET LAP NAY KHUECH PAI PANG KE LUC KEO, NHLING DO PO KHI CAC THANH
PUOC HA XUSNG, CHUYEN PONG CUA TAI KHONG VUOT QUA HAI MUIOI CM.
CAU PHAI BAT MOI THIT TRS LAI VI TRI cld MOI LAN PE ¢b pUOC Lic KEO MBI, PHAI KHONG?

' v

Po LA MOT NG DLING
HIEN PAI cUA PON BAY™.

gy

L
L b
/ NHL cAl BOP QUA
: LD | = &c cHO.
..»_Q:.N ,_
AL
/ \ Q\
CAU QUEN RANG c& HAT

MAY LUAN PHIEN HOAT PONG.
MOT LING DLING HIEN PAI
CUA NUOT THAT.

//;é'r cAu NHOC NGO TREN KHO! PA,

TRUCT BA NUT THAT T KHOA.

)

LAI LA CAu!

g

50
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_ CAccAu )
cd THE THLT v&I CHIEC CHOI
VA MOT CAI DAy,
pUCC PAY.

KHO! DA Bl LEN KHA NHANH,
KHONG THJOI GIAN DLING.

CHAc cHAN RAI, CHUYEN i
XAY RA KHI TA PEN 66C?

KHONG VAN PE.

MAT DEC GOYON PLOC LAM BANG GACH SONG,
CON CAI NAY LA BANG PA.



KHI KHO! PA PEN 66C, NO pUCC NAM TREN MOT Bé PA
NAM NGANG, BUCC LAM TRON BAI LOP BLUN AM.

SAU PO, CHUNG TA ¢& THE LAM CHO N6 TRUQOT
TREN CAI KHUNG PG NAY.
~

. =T PUONG LEO LEN
' T—— VA THAN CO

eAéFH/ 561\16 “ [

jDA

= ;Z__"_ﬁ: 1
- D

. PA ‘\—1




SAU DO, KHSI TANG cd THE BAT PAU
Pl LEN TREN POAN MAT DOC TIEP THEO.
) cé VE NHU AN LIEN v&I
NGUYEN VAN clIA HERODOTUS.




HERODOTUS, NHA SITHOC HY LAP SONG & THE KY THII NAM TCN,
THU THAP TLI CAC THAY TU Al CAP VE CACH CAC KIM TU THAP PUGCC XAY DUNG
VA THUAT LAI NHU SAL.

'Emoifn 8¢ ©Obe aitn ) mupapic- dvaBabudv TpdToV, TAS PETEEETEPOI
Kpogoag, of B¢ Bwidbag dvopadouol- TolQUTV TO TIpWTOV  ETTEITE
£moinoav  autry, feipov ToU¢ &mAcimoug AiBoug unxaviic: £oAwv
Bpaxéwv TETOINPEVRTI, XaudBev uév €Tl TOV TIpWTOV OTOiXOV TV
avaBoBpv deipovteg: Okwg B¢ aviol & AIBog £ alTov, &¢ ETEpnV
Wnxaviy £TiGeTo £oTe@aav £1Ti ToU TPWTOU gToiXoU, IO TouTou 8¢ £TTi
16V BelTepoV £fAKETO OTolXoV £ GAANG pnyavic. "Ogol yap dn oToiXor
noav TGV davapaBpdv, TooalTton Kai pnyavai foav, gite kai TAY auTiv
pnxavny €olcav piav 1€ Kai eOBACTOKTOV HETEQOpEOY ETTI OTOIXOV
ExaaTov, OKwg TOv AiBov £EeAoiey: AcAExBw yap fuiv £ appotepa, xard
mep Aéyetan E€emoinn & wv Té avwrara alTig Tp@Ta, petd 9 TG
EXOpEVA TOUTWY EEETTOIEUY, TeEAsUTATA B¢ QUTAG T £TTiyCana kai T4 KATWTATwW
£€emmoinocavy.

NHLING KIM T THAP NAY BUGC XAY DLING BANG CACH sS(¥ DLUNG PO ( D )

MOT s6 LA KIEU ML’JT CHIA ) VA SO KHAC LA DANG MAI BANG ¢ ) KHI NGUIST TA BAT PAU XAY DUNG
THEO CACH NAY, PAT PA PUCC NANG LEN ¢ Y VAIsUTRG 6ldP clUA MAY M&c C ) LAM BANG (>e8¢ D
VA NGLIOI TA NANG CHUNG LEN HANG PAU clIA CAc LEOP. KHI MOT VIEN DA DA DAT PEN DIEM PO,

NO PUCC PLIA VAO MOT ¢ MAY KHAC. Vicod BAO NHIEU HANG THI c BAY NHIEL MAY.

CS LE cHi MOT ¢ MAY SE DE DANG VAN CHUYEN T HANG NAY SANG HANG KHAC.

5%



HE THONG ANSELME KET HOP MAY M&C vl MAT DEC, V&I SUKHAC BIET LA HE THONG NAY PUQC LAM
BANG DA. KROSSAI O LA NHING VIEN DA NHO RA KHOI BE MAT CUA KIM TUf THAP, CAI MA CAC KIEN TRUC sSu
co1 LA CON QUA NHU VAY, TAT cA TAI TRONG ClIA MAT DSC PEU NAM TREN NHUNG PHAN NAM NGANG NAY.

SAp PEN cId ) o § . . e,
NGHT RAL CAC BOMIDES ( ) LA NHIING MAT PHANG cllA 6OC MA TREN PO

cd THE CHUYEN TAI NANG NHAT; NHU HERODOTE BAO CAO,

PA sAU P4 pUTC LAY BAI MOT MAY KHAC, V.. ANSELME VA SOPHIE
PA LAM RAT NHIEU V&I BIA CLING VA KEO PE DUNG.

SU LIEN KET V&SI NHING 6] ANSELME NHIN THAY TRONG GIAC MG
CUA MINH. CAC BAN SE TiM THAY TAT CA NHUING PIEL NAY

TRONG PHL! LUC A. NEL MUSN CAC BAN CO THE TIIXAY DUNG
MO HINH TUONG NG vEI MO HINH NAY, BANG BIA CLING HOAC GO.
THUC TE LA MAT DEC (HEP) NAY BUJC LAM BANG DA DONG NGHIA
véi VIEC NG cd THE CHIU PUCC TAI TRONG LEN PEN HANG CHUC TAN.

DPOAN PUAONG DSC NAY Pl RONG PE CAC POI BI XUSNG cO Tl-!é TRANH CAC XE PAY PANG LEN HAY
NHLING PHU DPA. CONG VIEC HOAN THIEN TREN KIM TU THAP BE LAI RAT T RAC THAI KHONG THE THU HAI
(KHOI TAM GIAC). PHAN CON LAI c& THE PUCC THU GOM BE XAY DUNG ... KIM TU THAP KHAC BANG CACH
XAY DUNG CAc PUSNG DAC BEN NGOAI CLIA CHUNG. DAY LA CACH SNEFROU, CHA CUA KHEOPS,

PA XAY DLING BA KIM TIf THAP CLIA MINH TREN DA DIEM DASHOUR. SAU PO, CON TRAI ONG LA CHEOPS,
CHAU TRAI KEPLIREN VA CHAT MYKERINOS clA ONG PA XAY DUNG CHUNG.
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PHONG TRUNG BAY CHINH NAY
THAT LA TUYET V3, CAU €O NHINH THAY
NHLUING PUONG CAT NAY KHONG?

NGLSI Al CAP c& PAI cd KHA NANG LAM NHA vOM M?T CAcH
HOAN HAO. HO PA XAY DUNG NHIEU NHUNG TRONG TONG THE

KHONG PHAI LAM CHO MUC PicH LAU DAI: CAc cliA HANG
NHL cAl RAMSEUM & THEBES.

ST
] | wizj
LAILAMOT "X \J Y
BIEN PHAP CHONG
PIA CHAN.
— NA CHI RA RANG CAI NAY BA TRANH KHAI
CAC TRAN Dc_“)r\ge PAT, NEU KHONG NO
PA Bl PO NGA NGAY ROI.
TOI NGHI LAI NHLING VIEN PA
CUA PHONG TRUNG BAY CHiNH.°
CHUNG TA THAM CHi KHONG THE
PUA MOT LUSI DAO CAO QUA
CAc KHE clIA NO.

26

°cc’> CACH THIT NHAT
PE GlIAI THICH PIEU NAY™.

(* JP.PETIT 2004



NAM 200U, JEAN-PIERRE PETIT GIA THUYET RANG
cAc cONG NHAN DA cO THE XITLY CAC KHE TAI CHO
BANG CACH MAI MON CAc MAT &I DIEN BANG CACH
SUT DUNG MOT LUSI BONG KEO VI BUI THACH ANH*.
P vél CAC KHE DQC, BOT NAY BLIGC TRON

v&i BUN PE TAO RA MOT HON HOP BOT MAI MON.

KHI KET THUC THAO TAC,
HAIQKHél PUOC GAN CHAT CHE, ¢
THE TREN BE MAT KHONG PHANG,
PIEU PO KEO THEO VIEC CHUNG
TUDONG PINH V] LAl TRONG
TRUGNG HOP cb PIA CHAN NHO.

TAI
TINH QUA!

CAc BAN cb THE MO PHONG KHAI NIEM NAY BANG CACH LAY HAI KHS b BONG BAC. PAU TIEN,
PHA HLY DO PHANG CLIA HAI MAT poI LAP, su DUNG BAT KY DUNG CcU NAO.

sau & MAI MON HAI MAT POl DIE’:N NAY BANG CACH SITDUNG MOT DAI "GIAY MAI HAI MAT"
MA cAc BAN c& THE TAO RA BANG CACH DAN HAI DAI LAI.

(*) CORYDON, RAT NHIEU & ASWAN, MIEN NAM Al CAP 5 :7



6OC DAN HUGNG  /»- MAT MAI MON

=1

HAI DAl GIAY NHAM
DANH VAO CHUNG

KET QUA: HAI KHOI c& HAI CANH TRAI SONG SONG,
KHONG PHANG NHUNG AN KHSP vSi NHALL
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pS1 vl cAc cONG TRINH ¢& DAl CliA NAM MY, JEAN-PIERRE PETIT
PA CHO RANG (2004) SIf MAI MON cCUA HAI MAT ©4I DIEN
cd THE PUCC THUC HIEN V&I MOT TAM CHAN LEN PUOC THAM BOT MAL.

TSE PA THAY ...
RAT NHIEU
THLT ...



KHI HAI ¢& MAY NAY
HOAT PONG LUAN PHIEN
VA NANG MOT CHIEC XE PAY 68
cd VAN TRUOT TREN NEN PAT SET AM,
TS NHAN THAY RANG cAc MAT DSc pUCC
TAO THANH TL NHIEU LEP.

TRONG CAC HE THONG MAT DOC NAY,
TA LUON ¢ ClING MOT VAN PE:

\ LAM THE NAO PE GAN CHL’I[\IG TREN CAC HANG NAY,
vl O DOC TONG PAT 527
\g POAN MAT DSC NAY
cHAC LA BANG PA!

B THE, NHUNG CHUNG DAL HANG TRAM NGHIN MET KHO! DA, CAl
TAO DUNG NO VA CAl cON LAl sAU kHI THAo & GTIAN GIAO
DA NAY?




TREN CAO NGUYEN, TS THAY MOT S6 LUONG LEN CAC KHEI BUCC SAP XEP THEO LOAL

NHLING SO KHAC,

LAM BANG PA vOI THO HON,

CHI cO HAI MAT NAM NGANG SONG SONG,
PHANG HOAN HAO. NGOAI RA CON cb
MOT KHOI LUONG LEN

cAc MANH VUN puUgc cAc cONG NHAN
BO TRONG BAO TAI.

CHUNG TA HAY NHIN & KHIA
CANH KHAO c6 Hoc. V&I SO LUONG PA NAY
TRONG QUAN THE, CAL CHO RANG
NHLING VIEN DA PHU DA BUOC SAP XEP
TRONG QUAN THE PA pUcC

CAT GOT THO .

) . s " “ LOP PHU ClA KIM T THAP
LEP PHLUI CUA KIM TU THAP LINAS, HINH THOI

3 SAKKARAH

MOT s& BANG PA VOI MIN, BUCC GOT CAT CAN THAN.




TREN QUAN THE GIZA
cd RAT NHIEU PA TAM GIAC.

DIA DIEM NAY TONG LA MOT MO KHAI THAC PA
CHO THANH PHO CAIRO NGAY BEN CANH,
CHUNG LuU LAI PO VI KHONG THE LAM 61 V&I NO.

KHONG THE pUCC ST DLUNG
NHL YEU TO clA LSP PHL.

NO c& THE LA MOT PHAN
CAT BO T MAT DSC PA
clA cAu.




CAUNOI 6l
VE MO HINH
MAT DOC NAY,
PUOC TAO THANH
TL BA YEU TO:
kHO! A VA B
VA MOT HINH
BINH HANH P. DIEULI
MA TS PA THAY
TRONG MO.

NHLING CHUNG TA LAM &I
vl NHONG KHO! A VA B NAY?

KHI KIM TU THAP HOAN THIEN,
TAT CA NHUING 6l CAU PHAI LAM
LA LoAI BO HAI PHAN T(T A VA B
VA CAT PHAN MAU XAM

PE PUCC THIET DIEN
clA HINH CHOP.

PIEL PO
LY GIAI SLf HIEN DIEN

cllA cAc kHOI
TAM GIAC NAY.




NGUJSI TA eIl CHUNG

P TH | THEO NHUING 6I NGAI NOI,
CHO KIM TU THAP SAU!

TIRESIAS, CAC KIM TU THAP c& THE PA pUoOC
2 XAY DUNG THEO BO KHUON!

DIEL NAY GIAI THICH
TAI SAO CHEOPS ¢ THE
XAY DUNG clA RIENG MINH
CHIi TRONG 25 NAM.

KET cAU BANG PA cHAC CHAN,
CHIU PUCC TAI TRONG HANG CHUC TAN.

MAI BANG GACH SONG
TAO PO DAC RAT THAP.
NHG HE THONG NAY
MA cAc PHAN
cla MAT D&C NAY
pLigc CAT TRUOC,
LUONG CAT VUN
LA TSI GIAN.

57% DA CAU THANH MAT DEC NAY
TRS THANH LOP PHU. 34% TIEP THEO SE DANH
CHO KIM T THAP SAU . CHi ¢& 6% LA RAC THAL.




PIEU CON PHAI HIEU CACH MAT DSEC NAY (KROSSATI) USN LAl
3 cAc 6OC TREN CAC MAT PHANG NAY (BOMIDES - MAT BANG GAC).

MAT DSC BANG DA
CLIA JEAN-PTERRE PETIT

SOPHIE VA ANSELME
BAT PAU XAY DUNG MO HINH , | g
'R =
I

BANG GIAY BRISTOL V&I & VUONG
5MM X SMM. CHUNG TA ClONG

SE BAT PAU TLI BAY. | @’ 7 ~
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THUAT TOAN

DAY LA LS GlAI cllA BAI TOAN HINH HOC SAU:

LAM THE NAo BE Tao rA BSI TINH DE QUY MOT VAT THE cb pSI XLUING BAC 4 (MOT
HINH CHOP) BANG CACH SITDUNG MOT VAT THE THEO QUY DAO TANG DAN VA XOAN &6C?

TIEP THEO, NGLIOI TA MUSN VAT THE NAY,
pUCC AP TREN NEN clIA MOT cAU TRUC HINH CHOP BEN DUG,
PE TAO THANH BONG THAI cA MOT GTAN GIAO BANG DA,
CHO PHEP VAN CHUYEN CAC KHOI TREN MOT MAT DAC PI LEN

VA LGP PHU, MOT KHI CONG TRINH HOAN THANH.
VA PIEU P& vEI MOT Mic T8I THIEU RAC THAI
KHONG THE TAI SIT DUNG™.

CHUNG TA SE BAT PAU LAM V&I
GIAY BRISTOL KE & VUONG.

*) CAc KHOI HINH TAM GIAC,

cd NHIEU TREN QUAN THE GIZA. N



BAN LA PHARAOH KHEOPS MOI
SNEFROU BO clA BAN, PA DE LAI CHO BAN MOT NUI PA

PA CAT SAN, MA CHiNH ONG Ay DA DUING BE XAY KIM TLS THAP DO i A
VA kiM TU THAP HINH BINH HANH ciia MinH

VE PHIA NAM CUIA QUAN THE DASHOLR. BO cONG cU THLIC THU, |
CHO PHEP TAO THANH MOT GIAN GIAO BANG PA; g
NHCING VIEN PA NAY SE CHO PHEP BAN XAY DUNG

MOT SIEU KIM TU THAP CHI TRONG VONG HAI MUGC! NAM.

CLNG NHG DA DE DANG KHAI THAC TU MO PA GIZA =
VA Vi CHUNG NAM TLI LEP TRAM TicH PA vOI THO BI CHIA TACH BAI

«— 2

~f« &

cAc LOP MONG PAT SET NEN PA & pAY
cd SAN MAT PHANG NGANG . v

BAN SE XAy DUNG cAc kHOI LoAl A VA kHE! Loal B. on

=

THCIA BIET LA NO HOI CHAN NGAT.
NHUNG VIEC LINH HOI TOT
Pl KEM VSI PHAN THUGNG NAY.

C*> NEU BAN CHON DS MAC, HAY CAT cAC THANH PHAN NAY THANH CAC THANH ¢& POAN DAl 2 CM X 2 CM é ‘7'




NHLING & DAI NAY CHi MANG TINH CHAT BIEU THI. DAY LA PON VI L.

MAT clA
KIM TUf THAP

)

BANG CACH PAY BI PAY LAl MOT CAy BUT Bl
HOAC BUT DA LEN CAC NEP GAP,
BAN SE DE DANG GAP GIAY BRISTOL.

BANG CACH GHEP BON THANH PHAN LOAI A VA BON THANH PHAN LoAI B,

BAN SE cb pUoc TAP HOP C pAI DIEN CHO MAT PHANG GOC MA TREN PO CAC KHOI PA NGUYEN KHOI
TLf 20 DEN 60 TAN (TONG CONG €O 52 PHAN T TRONG KIM TLf THAP CHEOPS)

SE c® THE THUC HIEN MOT KHUC CUA TAI 90 PO TREN NEN PAT SET UST,

MOT KY THUAT BUCC BPE CAP TRONG MOT BLic PHLI BIEU, NOI ¢4 THE NHIN THAY 172 NeUS!

KEO TUONG DIEHUDIHOTEP. XEM TRANG 29.

NEU BAN NGHI NGO VE HIEU QUA ClIA KY THUAT NAY,
HAY RAC MOT IT NUSC RUIA BAT LEN GACH PHONG TAM
clA BAN. SAU PAY BAN THLT DI QUA CAN PHONG NAY
MA KHONG Bl V& MAT XEM NAO!




MANH GOC pucc TAO THANH TLI BEN LEP DA CAT SAN.

TAP HOP
DUSI BAY LA CACH XAY DLING LOP TIEP THEO, TAP HOP D
LéP D, VAN TOr cAc kHS! A VA B TIEU CHUAN. AR
} TAP HOP
j TAP HoOP £

L7 MAT clA KIM TU THAP \

TRONG MOI THII TIEP THEO, . ;
CHUNG TA SE HANH PONG NHU THE £O DSC CLUIA CAC MAT LA THONG NHAT,
RANG CHUNG TAO THANH MOT 66c 4s DO vEI PHUIONG NGANG.

TUY NHIEN, CAC KIM TU THAP ¢& NHIEU MAT NGHIENG HON. PO DAC clilA KHEOPS LA 14/11,
TUONG (ING V&I MOT 6OC 5100 30 PHUT 34 GIAY. NHIING NGUG!I THEO CHU NGHIA THUAN TUY
cb THE NHAP DIT LIEU NAY BANG CACH THAY THE GIA TR| DON V]
L CHO cAu TRUC DT LIEU NGANG BANG 14/11 U, TUC LA 0,7857 L.

et



TAP E pUOC TAO THANH
TL HAI KHOI DANG A,

BA HINH HOP P
viicAiccanHU xUx2U
VA MOT KHOI €6 HINH CAT
CHO BAN HINH DANG.

e




VIEC cAT MANH DANG E NAY TAO RA PHAN LOAI BA DUY NHAT c& THE

xAc PINH puoc T kHSI NAY: KHOI TAM GIAC,

o

L&P cudl cliNe F pucc TAO THANH
T 7 KHOI LoAI A VA BSI MOT KHEI
MA HINH DANG TUONG LING

vl PHAN CAT BEN CANH.

TAT CA TAO NEN THANH PHAN

clA LSP PHLU. S KET HOP

cllA CAc KHOI NHU VAY

PLUOC TIM THAY TRONG PHAN CON LA
clA PHAN PINH KIM

TU THAP KEPHREN.

‘ NHLI CHUING TA TIM THAY NHIEU TREN QUAN THE GIZA .
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PE THLUIC HANH
PAY LA VAT LIEU.

MOT MO HINH BE HIEU PAY Bl VE VI TRI

clA cAc kHAI sHC NAY so v&I cAc LEP.

VA D81 v&1 cAc LOP SE DE DANG TAO CHLING
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DIEU CAN THIET LA PHAI XAY DUNG

DAN HUSNG




A ~ P
61A BINH RANG BAN c& NHIEU KHOTI GOC THUOC LOAI NAY.
BAY GIG SE XEM CACH CHUNG PUGCC XEP LAI TLI LEP NAY SANG LEP KHAC, P P . B
BANG CACH THIET LAP GlA B& cHAC cHAN cHo pUSNG LEN VA MOT MAT DOC XOAN BANG PA.
PA1 véI PIEU DO, BAN SE CAN PHAI TAO CAc LEP.

CS THE CO HAI DANG HINH LEP NHU CAC HINH VE DU CAC MAN LA DPONG NHAT.
CAC KIM TU THAP CHI KHAC NHAU VE CACH SAP XEP CAC THANH PHAN cudI CLING
TREN PHAN CcHOP clA CHUNG.
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PAY LA MOT MS HINH
TRUNG BAY MOT VAI LEP,
PLIOC LAP TLf CAC THANH
GO 2CM X HCM,
MOT CAI CUA VA KEO DAN.

VA cAc MIENG
6OC BANG GO.




BIEL MAU NAY cUNG CAP GIAI PHAP
CHO VAN PE PUOC PAT RA.

HAY BAT PAU TLI VI TRI SO Y, BAO QUANH CAC LEP.
TA TRUIOT NS DOC THEO cAc LOP.

3 céC TIEP THEO, CHO NO QUAY + 90 PO

CLNG NHLI PHEP TINH TIEN THEO PHLIONG THANG
PUING TUONG PUONG V&I CHIEL cAO clIA LEP

(VI TRi 5). TA LAP LAI THAO TAC CHO 6, 7, 8.

CHO THAY, PHAN NAY PUGC PINH VI SO VA 4,

NHL PUJC CHI RA. QUA LUoc 6 PE QUY NAy,
CHUNG TA ¢ BUIOC THUAT TOAN TAO

MAT DOC BANG DA™,

¢ TINH PE QUY LA MOT KHAI NIEM CHI XUAT HIEN TRONG TOAN HOC & THE KY 19 7 6



2u 2uvz
2u ¥

HINH VE NAY CHO

XNy THAY RO CACH MA
o 1 v e T v ) CAC MANH cGOC

3 NVVCHQG PAU clIA MAT Em AH s6NG k?vxk'/ Dudc GHEP L‘AJ;

> L | | BANG CACH THE

L HIEN CANH CUA KIM

TLI THAP.

MANH e et s
" 6b6C g A

nz

3u
oF

/

ng

I ng

CAC MAN SLON CLUA KIM § —/ /”\
TU THAP

MAT PHANG PUONG BAT DA CliA PHAN MAT DSC

— BANG GACH SONG
CANH clA

KIM T THAP

CANH clA
KIM TU THAP

MAT DSc BZ\Ne GACH s6
7 6 pUoc GlIA ¢& BANG THAN CAy cO




e P
THAT DE PE HOAN THANH viEc AT KHOTI GOC 4 pEN 10 véi cAc kHEI Loal A va B
VA CAC HINH HOP CANH (U, U, 2L1). DAY LA NHUING Gl DA BUCC THLIC HIEN TREN MO HINH TRONG ANH BEN TRAI
3 BEN PHAI, pUgC BIEU THI BANG MAU TRANG, CHUING TA PA THEM, CAC MAT DEC NGHIENG BANG GACH SONG,
PLICC GIA ¢& BANG THAN CAy co. DSI V&I NHIING NGLISI MUSN HIEU HINH HOC BIEN LUAN NAY THAM KHAO
THEM PHU LUC. TAI D& MO TA BANG HINH ANH TAT CA CAc GIAI POAN ClA QUA TRINH LAP RAP
MO HINH CLING NHLf CONG POAN cUdI CLING PE BEC Pl L8P NGOAT.
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CHEOPS

puoc RO, CHUNG TA HAY DIEM LA CHUNG TA cO MOT HE THENG VAN CHUYEN
CAc THANH PHAN cUA KIM TU THAP BANG CACH siT DUNG MOT POAN

PUONG DOC DA HEP, NHLING PL1 RONG PE CHO PHEP cONG NHAN LUU THONG KEP,
MOT S& LEO LEN BANG CACH KEO XE CHO KHOI NANG HAI TAN RUSI

VA NHL"J’NG NGLISI KHAC BI XUONG BANG XE RONG. A y/sE CL’JA POAN PUCNG péc,
PO DOC NHO HON 1% ¢O NGHIA LA LUC KEO VE cO BAN CAN THANG LLIC MA SAT
TREN LGP BUN UST, VAY NEN NO ¢b THE PUGC TAO RA CHi V&I MOT VA CONG NHAN.
& cAc cbe, cd THE PAM BAO VIEC XOAY BANG CACH TRUOT. POAN Du’dNe pSc
KHOANG BA MUOI VONG NAY SE THAY O DOC cllA NO TANG LEN DAN

NHAT LA TAI PHAN cHOP DINH. HANH TRINH TOAN THE, TREN POAN DAC NAY,

pAI VEI KIM TU THAP CHEOPS, LA 13 KM.

s | s i __4,/
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DIEN BIEN & DSC clIA MAT DSC
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VIEC KEO CAC KHAI "TIEU CHUAN",
TREN MOT PHAN clIA MAT DOC
c6 pbd DOC RAT THAP.

KHI CHUIONG TRINH AP DLING
PEN VIEC LAP PAT MOT TRONG
52 K\Hc’)(l DA GRANIT NGUYEN KHOI,
MINH SE THAY POl KY THUAT.
MAY MOC (XEM TRANG Y5 PEN
TRANG 53) pUOC PONG GOP.
NHG CHUNG MA HAI NUA TA
NGUSI ¢ THE TAO RA
LLIC KEO XEN KE,

TLF HOO PEN 1200 KG.




SUIRAO VA CLfONG
PO PTA CHAN

NeUSH THléT KE MOT KIM L THAP
PHAI &I MAT VI HAI VAN PE.

PAU TIEN LIEN QUAN DEN
CC HOC PAT THoNG aua SLRAO.

THLT HAI THUOC
CUCNG PO PTA CHAN.

puoc RAI, VAN BE MAU CHET clIA VIEC NANG TAI

VA NHIP LEO CUA CHUNG DUGONG NHU PA
pUCC GlIAI QUYET. NHUNG, CHUNG TA PHAI LAM
Gl VA LAM NHU THE NAO?

ONG PA BAO GIC

NGHE NOI VE Thil CHine 1A DA BLTC
NAY CHUA? g L LI TS
BAT PAU G cAp PO

CAO NHAT, TOI CONG
KHONG HIEL...



—— M

THE TICH CLIA KIM TL THAP CHEOPS LA 2,5 TRIEL MET KHOI. V&I THE TiCH KHOI TRUNG BINH
LA MOT MET KHOI, BIEL PO €& NGHIA LA HAI TRIEU RUSI KHOI, PHAI KHONG NHI?

— e

o — S—

viec kHAM pHA rA VAN BAN CAC THAP & THE KY 19 MANG LAI CHO CHLUNG
\%{\ VA kHu PHLIC HOP MAT TANG ctia cHUNG VE BAN CHAT cliA MAY MOC TRIL TLIONG,
GAN LIEN V&I MOT CHLI BE PHUIC TAP. PHUIONG DIEN NAY KHUYEN KHICH CAC NHA
Al CAP HOC GIAI MA NHIING cAu TRUC NAY Tt eéc 6 TUONG TRUNG.
Do P&, VIEC BE CAP PEN "CAU THANG DLUNG CHO PHARAOH VE TROI"
KHIEN HO NGHT RANG CAU NAY c& THE LA NGUSN a8¢ ClIA VIEC XAY DLING

HINH CHOP DANG BAC THANG.

HAY NGUOC LAI, CAc VAN BAN TON GIAO
KHONG PAI DIEN CHO MOT DANG MA HOA
cAc GlAI PHAP Bl AP PAT BSI CAC KY THUAT
MANG TINH MENH LENH?

LIEU KIEN TRUC ClA CAC KIM TU THAP
cé LA HIEN THAN cHO MOT BAN DICH
"CUING" VE CHU PE TON GIAO?

g



CAc cAu TRUC BAC THANG RAT PHS BIEN & DUSI CAC KIM TU THAP,

Vi DU NHLI BA KIM TIf THAP VE TINH CUA MYKERINOS (€O THE NHIN THAY TRONG NEND.

CO VE & LY KHI NGHT RANG NHIING BAC THANG NHUVAY CLING ¢& THE TON TAI TREN BE MAT HIEN TAI
CUA KIM TU THAP GIzA, IT XUONG CAP HON NHIING KIM TU THAP KHAC,

DO S cUSP PHA ¢ HE THONG CUA NHIUNG KE TROM PA,

PUCC THUC HIEN TRONG SUST LICH ST ¢S DAl VA HIEN DAl CUIA Al CAP.

DEN MUc NeUSI TA ¢d THE TU HAI LIEU KIM TU THAP LAU D31 NHAT,
ctia pHARACOH DJOZER, & sakkArAH, po IMOTHEP xAy pLiNG,
DA KHONG PHAI LA TIP MOT KIM TU THAP NHAN
Bl CHUYEN THANH KIM TU THAP BAC THANG B3I TRO CHOI TROM CAP DA
VIEc Ay c& THE PA LO RA LEP BEN DUSI ClIA NO. -

KIM T THAP ClIA PHARAOH DJOZER TAI SAKKARAH (2600 TCN)



TRONG S8 SAU MUO! KIM TU THAP BLIOC THONG KE O Al CAP, HALI HET TRONG S& CHLING,

MAc DLl cAU TRUC DLIGI LONG DAT CLIA CHUING €O THE RAT PHONG PHL, NHUING LAI €O BE MAT BEN NGOAI
RAT ©6 NAT DO PA B| cLUGP PHA TLI THOI KI PHARACH. SAU PAY,

KIM TU THAP CUIA PHARAQH OLUINAS (2320 TCN) BEN TRONG (XEM TRANG 15)

cria chc VAN BAN CUA CAC KIM TU THAP.

]
— NG (TEND ;

AN

<~ NC (MOT PHARAOH)

a |

P E

[
w

TAI SAO
CAC KIM TU THAP GIZA
LAI SONG SOT pUdC
NAN cUuSP PHA
NHU VAY?

SKKARAH, TAN TiCH CUA KIM TU THAP UNAS
CHIEU CAO BAN PAU Y3 MET. NGAY NAY:  MET

LSP PA vOI MIN BAO PHL
clIA CHUNG GAN NHLI DA
HOAN TOAN BIEN MAT,
NGOAI TR DINH CUA KIM T THAP KEPHREN.
NHUNG PA vOI T cAc MO PA
& CAO NGUYEN Bl NHOI BAI VO SO
cO CHAT LUONG RAT KEM®*.

85
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THUC TE LA MOT SO KIM TU THAP Dé LS cAu TRUC
BEN TRONG CUA CHUNG CHO THl}Y RANG NGLIOI TA
TRON LAN "Blic TUONG DEC" KIEU "BUP BE NGA"

VA CAC MANH V& CAT GOT. DIEU NAY, VAO NAM 1900
DA KHIEN MOT SO NHA Al CAP HOC, CHANG HAN

NHLU ONG LUDWIG BORCHARDT NGUG! PUC XEM XET
PEN SO pS DUS! PAY.

DA BPEO KHOANG TRONG
, .. . clA MOT TRONG CAc cbC :
MANH VUN CAT TIA CUA KIM T THAP CHUA HOAN THANH

4 _ (CANH 105 MET)* CUUA SEKHEMKET,
"OA XAY VOM" A3 A NGUOI KE VI CUUA DIJOZER CHIEN PANG Bl CAT BAO PHLI).

ver TUONG DOC

PE SN PINH.

MAT CAT ClIA KIM TU THAP SAHOUTO (THEO BORCHADT)
TRUSC KHI Bl TAN PHA : 47 MET. NGAY NAY 36 MET

TAI ST DUNG TUONG TLS
"TAT CA" NAY CHO
cAc cONG PEN.

8 1_’_ ™ CUNG KicH THUSC v KIM T THAP DJOZER



NHLI TRONG KIM TL THAP LINAS, MONG MLJON LA BAT v| TRI CLIA PHONG MO CANG CAO CANG TOT, TIINGOAI SO
v&I MAT PAT. BPIEU NAY KHIEN CAC NHA THIET KE SUf DLING "PA HOC" BE PHAN PHOI LAI THEO ¢ CHIEL NGANG
CAC LUC EP LEN PUCC TAO RA BAI KHO! LUONG DA NAM PHIA TREN. NO LA MOT HE THONG RAT HIEL QUA
TRONG TRUGNG HOP O PONG PAT VA ¢O KHA NANG PAP ING TOT V&I SUPHAN BS "SO SAI" clIA CAC VAT LIEL & TREN.

NHLING MONG MUSN ¢6 V| TRi CAO HON NAY
DA AP PAT RANG CAI NAY NAM

o TREN MOT cOT DA GHEP NO|,

‘——  PIEU NAY DAN PEN :

///

BAC CHONG LEN NHAU

.

"DA XAY vch" E

NHIEU HOC GIA VA CHUYFEN GIA VAN NGHI RANG CAC NHA THIET KE KIM TU THAP
clA DE CHE Al CAP cé pal (2700 PEN 2200 TRUSC CONG NGUYEN) TIEN HANH
THEO CHU NGHIA KINH NGHIEM. NeUoc LA, KIEN QUYET TAO RA CAC CAL TRIC

VINH cliu VA NHAN THU’C PLUOC TAM QUAN TRONG CHINH ClIA CLUONG DO DIA CHAN,
HO BIET RAT RO MINH SE PI PAU, VAN DUNG CAC GIAI PHAP TINH VI,
POC PA, CAU KY CHO MOQI PHUONG DIEN.

NHUNG ¢ LE KHONG Al c& THE BIET TRUSC RANG SU TAN TAI
clA MOT KIM TU THAP cHL YEU DUA TREN VIEC LA CHON
MOT LOAI PA c6 CHAT LUONG TAM THUONG .
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NHLING ¥ TUGNG CLIA BORCHARDT DA KHONG BEN RE
VA THEO THOI GIAN KHONG ¢O NHIEU S BIEN MINH,

VA TRAI NeUGC V&I NHING QUAN SAT THUC PIA,

HE BIEN HOA PUCC THIET LAP MA THEO NO CAC KIM TLf
THAP BAC THANG, LAY CAMHIING Tif cAc LANG,

MA TRUSC p6 PHAI LA CHONG LANG .

HAI TRIEU NAM TRAM
NGHIN KHOI CHO CHEOPS?
TG O THE BO BOT
BANG CACH SITDUNG
MANH VUN GOT PEO*,

BAC CHONG LEN NHAU

HAY LAY LAY TUONG
CUA BORCHARDT,
VAl MOT KHUNG HINH PA,
CLING V&I VIEC CHAT
PAY PA HOC.

8 6 ¢* NHING MANH VUN VANG BONG KY LA TRONG QUAN THE CAC KIM TL THAP.

T .e,___-- .. *“:EW:' -- H
P ﬁ‘t ‘ﬂ! .
NGHIENG LON.

KIM T THAP DJOZER.
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N& GAN v&I NHING 61 TOI DA THAY TRONG GIAC MO (TRANG 48).
NHLING HINH VUONG BPANG TAM BANG DA CHUYEN PEN T MO DA GIZA, 1
cAc MAT NAM NGANG ClIA CHUNG GHEP VOl NHAL HOAN TOAN,
PIEU PO CHO PHEP LUC MA SAT ¢& THE CHONG LAI XU THE KHOI LUONG

ClA KIM TU THAP PHAT RA B3I S RAO. PE TAO PLOC PO NGHIENG,
CHi CAN DICH NHE NHANG CAC VIEN DA MOT CHUT
VE PHIA TRUC LA pU1, M1 LEP M.

NHUNG PA HOC
clA cAu SE Bl DON XUONG,
SE KHONG V(ING.

KHONG PHAI NEU cHUNG TA 6 THACH CAO iy i _
DE LAP DAY KHOANG TRENG VA LAM CHO MOI TRUIONG A 8 q_
KHONG BANG CHAT NAY TRG NEN KHONG PET PUGCC. : -




CAC LINH MUC-KIEN TRUC SU PA QUYET BINH
GlIAM PO DEC NAY XUONG 43 PO, TU PO b HINH
DANG HINH HOC PAC BIET NAY.

TE NGHI TG MOT PIEU. NGUSI TA COI KIM TU THAP
RHOMBOIDAL PUGC LEN KE HOACH BAN PAU
c6 & DOC HON 50 PO, NHLING CAU TRUC NAY

SE KHONG ON PINH.

i
b P

NHUNG MOT ¥ TUSANG KHAC LAI HINH DUNG

RANG KIM TLf THAP NAY, SAU KHI N& PLIgC VA HINH DANG HIEN TAI clIA N& & THE LA KET QUA
HOAN THANH, PA c& THE LA POl TUONG clA VIEC SUTA CHIIA BANG CACH SON MA

clA st cuép PHA NEN TREN LOP XIEN LO CAC VIEN PA MAT .

ANH HUGNG PEN CAc LOP ,ﬁa ”

PAU TIEN clA NO. :

A N Kﬁﬁ“ﬂ
bl § Bl TR

NEU KHONG c& MAN THAY AO NAY TRONG QUA TRINH SUTA CHITA, NO SE LA BAN SAO CUA KIM TU THAP DO (S HINH NEND. 8?‘ Ill:' 1S



NHCNG 61 ¢b THE,
CHUNG TOI LAM NGAY LAP TUC,
PEI vEI NHUING PIEU KHONG THE,
CHUNG TOI XIN GIA HAN.

PUA NGUYEN KHOI LEN
KHONG PHAI LA TAT CA.
BAN SE THAO TAC CHUNG

NHU THE NAO, HOC GIA
YEU QUi clA TOI?

TOI SE SUT DLING MAY KEO
PE NHAC CHUNG LEN
VA TOI SE SITDUNG
CAC KHLUC CHEN.




LAM NHU VAY, BAN PANG GIA DINH
RANG CHIEC MAY NHS PINH VA XA BENG
DA TON TAI TRONG THOI
cllA VUONG Qubc O pAl.

TS SE col NO
THEO CACH
NHL NAY.

CAU AY PA M3 CHUNG TA
PEN LUXOR TLI RAT LALL
OK, CHUING TA CHUAN Bl HANH LY
VA PI NAO.




—]

2 2 [—_ N A A “‘\_/_: P
BIEN DJA TRUNG HA BANG THUYEN BUSM " CAUNOI ANTOINE
ALEXANDRIA THI LANG MAN HON. co MQTANGO\’ NHA
X . A TUYET VO

EL ALAMEIN

GIZA o
SAKKARAH &

ABYDOS

THUNG LONG CAC VIVUA b KARNAK

ASWAN

LUXOR

PHILAE

CHAO
ANTOINE.

CHAO MLING
HAI TINH NHAN.




VAT THE pUoc MO TA BAI ANSELME, TON TAI VIEC TRANH
SLf MAI MON DAY, TRONG €O MAY cliA cAu Ay.
PUOC LAM BANG PA BAZAN, NO PUOC NHA Al CAP HOC
SELIM HASSAN TIM RA VAO NAM 1932 & GIZA
GAN TAN TICH KIM TU THAP NI HOANG KHENTKAOLIES.

TS PA POC CAC GHI CHU
MA cAc cAu PA 6l cHO TO.

_ CHUNG TOI PA KIEM TRA. NGOAI TRLI CAC PHONG
NAM DUSI LONG PAT, TRONG TAT CA CAC KIM TLI THAP
CHUNG LUON NAM LECH TRUC.

N — N
/1.

MAT DEC BANG PA: HAY NHI.
CAc cAucd LAY LAY TUSNG
VE TR TRUNG TAM KHONG?
NHUNG LAM THE NAO PE
cAc cAu BS TRI cAc PHONG
CcUA KIM TS THAP CHEOPS?
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TRUNG
TAM
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z——t— TRLIC CUA KIM T THAP
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N DU PAT |
PHONG cHUA -t m—-—--—- t
cla AN | i .
HOAN 1 PHIONG clA
CHEOPS VEA | THANH | NITHOANG !
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ﬁ CAC KHOI TAM GIAC Ay A7 TG XEM CHLUNG LA TAN DU CUIA VIEC
CLIA XE DO NHIING KE CUGP PHA BE LAI TREN MAT PAT.
NHUNG PO CHI LA MOT QUAN PIEM. SE PON GIAN HON NEU cOl
VIEC TRAT LAI Bl MAT PHAN TREN. VE PHAN "KHOI LOM",

TE CHON KHA NANG VIEC XUONG CAP CLA DA HON. DIEU NAY NO XA
V&I TINH ON PINH VA DPONG CHAT NHLf CAC CAU NGHI.
CAc KHOI PA pUJC CAT, VANG, NHUNG V&I CAC MAT PA

NSI pUCC LOAI BA KHI HOAN THANH.

DS1 vél CAC LAP LUAN DLIA TREN SLf VANG
BONG CLUIA GACH SONG, CAN BIET RANG
KHONG GIONG NHLS NHLONG PHAN LOAI BO,
NS LA VAT LIEU ¢& THE TAI SIT DUNG. CHUNG TA
DA TRAI NGHIEM PIEU DS & KARNAK.

pUic TIN clA TS, NeUSI BIET RO VE PA, CHINH LA CALL
PO LA LY DO TAI SAO CHUNG TOI PEN GAP CAU .




o5 ANTOINE SE DUA CHUNG TA DEN CONG TRUONG >
& cUA cAu Ay VAO NGAY MAI. CAU Ay NOI RANG . =

e =i =% VE VAN BE XE CAC KHE NOI (TRANG 57),
o - ~ T Y TUSNG NAY PA cll, DA PUCC CHOISY
RO\ B = ¢ === VAPETREDECAPVAOTHEKY

S im\u A e | DE TIM HIEU THEM, TOI MUSON THLT NGHIEM

' / c v&i cAc KHOI BA SA THACH.
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PA SA THACH, MOT LOAI PA
R ol LA KET QUA clA ST KET TU
| —— NN CLIA 80% HAT sILIC V&I XI MANG
: it % ' PAVvOI. DO PO, BAN THAN NO
CHUIA CHAT MAI MON
N CUA CHINH NO.
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TRONG MOI THAI PAI, BAO GAOM CA VUONG QUAC CS BAI, NHIING VIEN DA TAT CA CAc LoAI KicH c&

PUJC GHEP NOI KHIT CHAT v&I NHAU PEN MUIc LUGI DAO CAO KHONG THE LACH VAO CAC KHE. HON N(TA,
CAc KHEP NOI NAY ¢ DANG KHLIC KHUYU. TOF THE KY 19, CAC NHA Al CAP HOC PA DU BAO TRUSC

RANG NHIING KHEP NSI NAY BA ¢ THE PUCC "VAN HANH". ANTOINE DA TAP TRUNG VAO CAC CONG TRINH
TUONG DSl GAN PAY (THJOI KY PTOLEMAIC*), CONG TRINH LAM BANG DA SA THACH. VIEC KHAM NGHIEM CHO
THAY DAU VET cllA cAc cONG cU (CUA KHEP). CAC PHIEN PA PSI NHAU KHONG PUCC GIA CONG

TREN TOAN BO BE MAT TIEP XUC CUA CHUNG MA CHI XUNG QUANH RIA CUA CHUNG, SAU TL 3 DEN SCM.
PHAN CON LAI CUIA MAT pUCC "PEO MONG". CHUING TA TAO RA TREN HAI MAT PSI DIEN CAC MAT LOM

TL 3 DEN UMM. SAU DO SE TIEN HANH CUA MSI NSI. TRONG PA SA THACH, CAC HAT SILICA V3 RA VA TAO RA
PO MAI MON MONG MUSN. CONG CLI NAY TIEN V&I TEC 6 HCM MOI PHUT.

CHUNG TA BS TRI MIENG CHEM BANG PONG TLI TLT,

KHI VONG TUA KET THUIC,
TA BO MIENG CHEM

VA MEI NOI THI THAT
HOAN HAO. BANG MOT

T b AT MEM

e BOMm VNG

SO LUoC

CON KENH PUJC TAO RA

CHO HIEU UNG NAY, | MIENG cHEM DONG
THACH CAO SAU PO A

pUgc pS VAO KHONG GIAN i

LIEN KHSP. SU TIEP XUC

GILIA HAI KHEI VUIA SAU

VLA TONG THE TREN

TOAN BO BE MAT ClIA CHLUING.
KHUC QUANH SAU CLING

cliA MOT VAI MM LA pU

PE DAM BAO VIEC CHEN
clA cAc KHOL.

™ T NAM 300 TRUSC CONG NBUYEN PEN NAM 30 TRUSC CONG NGUYEN.
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cd NHIEU cUA 66

NHUING KHONG cO
MOT CHIEC CUA PA NAO
pUCC TIM THAY.

TO THAY CAU ] YTUSNGLA
DA S(7DUNG SAT MEM. )| BE TAI TAO LAINHLING G

PANG PUCC THUC HIEN 4 [

VAO THO! pAI PO.

cb HANG NUTA
TA DANG GIONG CUA
BANG PONG MEM,
pUcC TIM THAY
TRONG CAC NGOI MO.

NGUYEN CHAT LUON cb ¢O TiNH YEU HON
SO V&I HOP KIM cUA CHUNG.
NGLSHI Al CAP c& PONG ASEN,
CHAT LUONG CO HOC CUA CHLUNG
GAN V&I CHAT LUONG cliA PONG.

fa NS KHONG CHi LA DPONG MEM
l E ' Vi NGO NGUYEN CHAT MA KIM LOAI

CUA c& RANG LAM BANG BONG NAY €6 THE PUGC ST DLING
PE CAT CAC LOAI PA PUCC CcOI LA MEM, BAO GOM CA PA vOI.




PAI vEI CAC LOAI PA CLING NHLU PA GRANIT,
CHUNG MINH ¢ cUA KHONG cO RANG
MA PONG KEO TAO RA BOT MAI MON.
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PUCC BIET, NGLIOI Al CAP
PA PAO LO BAN LE BANG
ONG PONG VA BOT MAL.

ONG NAY LA MOT
CAI cUA CUON.

TOI SE CHI CHO CAc CAU MOT PIEU THU V.
CAC CAU BIET RANG TAI KARNAK, CHUING TA DA DANH
MOT THGI GIAN DAl DE TONG HOP HANG TA THL.
CAc cAu cd THE NHIN THAY NHLNG KHOI NAY TAO THANH

TRAN NHA NGUYEN CUA PHARAOH TUTMOSIS ITT
VAO KHOANG NAM 1450 TRUSC CONG NGUYEN.
MSI cHIEC NANG 72 TAN. VANG, NGUJI TA
DA NANG CHUNG LEN.

96



CAN CAL CLIA CHUNG TA TAI KARNAK CO SUic NANG TSI DA LA 23 TAN. NHLING TO THICH NHIING THL?\
THACH. T6 MUSN BIET LIEU TE ¢& THE PIEU BINH NO V&I KicH THLY LUC PON, DAM GO VA PA HAY KHONG.
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CHLUING TA KET HOP LUAN PHIEN NANG BANG KiCH THLY LUC, SIT DUNG CAC NEM CHEN BANG 66 VA KEM
vl PHAN PEM TREN MOT BLC TUSNG PA PUCC NANG DAN THEO. KHI KHOI PA LEN & MUC 4,25 MET,
CHUNG TOI TRUCT NS XUONG VA cUSI CLING CHUNG TOI DS TAT CA KHOI XAY PHLU.

05 RAT TOT, .
G NHLING TUTMOSIS III _ HOM..
CUNG LAM NHU VAY DOC GACH SONGE,
J MA KHONG CO DAY THING.
/[/’ KICH THOY LUic! VA CON NGLISH!
N



NGUSI HY LAP VA LA MA ¢ TAT CA CAC LOAI MAY MOC. ARCHIMEDES PUGC GHI NHAN LA NGUS! BA
PHAT MINH RA LO NUNG CACH LLTA. CHUNG TA BIET 6 VE MAY MOC clIA NGLSI Al CAP c& PAIP

CHI BAO TON NHIING MAU VAT QUY HIEM

clA cAc cONG ClU MA HO TUNG LAM VIEC

véi PA. cudl cliNe, £EI vEI TAI TRONG NANG,
cO HAI GIAI PHAP: TAC PONG LIEN TLIC

BANG CACH GIAM TEC LLIC HOAC 