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Canaux et rivières

A
<latexit sha1_base64="HRLyoX1ImhuHS/8yKoEx99tC6SY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit> y

<latexit sha1_base64="tumT3ktOulv4W7vU6trMtUzLQvQ="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit>

P
<latexit sha1_base64="Bfj8Hh1zU+6Uf3hJrLOJGX5CmrQ="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

RH = A/P
<latexit sha1_base64="0XHzyhkLk1Zj0byFOgy7q6n2/m0="></latexit><latexit sha1_base64="oiGhdOh+X4JhzPDP9SF827HNtgQ="></latexit><latexit sha1_base64="oiGhdOh+X4JhzPDP9SF827HNtgQ="></latexit>

DH = 4RH
<latexit sha1_base64="pj8C+cVTEXN/8x9lbFLViGENv7A="></latexit><latexit sha1_base64="Xym4bKeBwVWO39p+lxdEbXFKTzc="></latexit><latexit sha1_base64="Xym4bKeBwVWO39p+lxdEbXFKTzc="></latexit>

<latexit sha1_base64="T4wwk1+EjAO7ElXyn9QyMZhOpKU="></latexit>

Charge hydraulique

Rayon et Diamètre hydrauliques

• Aire de la section
• Largeur miroir
• Périmètre mouillé
• Profondeur
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Pente de frottement

s
<latexit sha1_base64="s/Ij0r6sPjdT4yoOK5JpDnwHvY4="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit>L

<latexit sha1_base64="4sUK+HkZxDe5hg3n6z0iCXPa+Ak="></latexit><latexit sha1_base64="L7YIm7XoxeFbPnmw1NBrb1WyP+0="></latexit><latexit sha1_base64="L7YIm7XoxeFbPnmw1NBrb1WyP+0="></latexit>O
<latexit sha1_base64="IhiKPa5Z0R2n3JyMyWzGXPkAG2U="></latexit><latexit sha1_base64="WquWS25noKHostXU0ntsVwPbTG0="></latexit><latexit sha1_base64="WquWS25noKHostXU0ntsVwPbTG0="></latexit>

Pa/(⇢ g)
<latexit sha1_base64="1ibrW/g0nxolZb3sQ8AFgv0dKyY="></latexit><latexit sha1_base64="3lr+Uu7bVS9wiATEhf8vktXZE4k="></latexit><latexit sha1_base64="3lr+Uu7bVS9wiATEhf8vktXZE4k="></latexit>

hf
<latexit sha1_base64="jwiD8GZd9NXT9COfAyVNSUulFVw="></latexit><latexit sha1_base64="YmifTS2iP2caaNZKUJj0rcmtUb8="></latexit><latexit sha1_base64="YmifTS2iP2caaNZKUJj0rcmtUb8="></latexit>

Zf
<latexit sha1_base64="4EH7VNpo1/ZMMO2yDPLrEemroao="></latexit><latexit sha1_base64="fTHTT7ycP+Win7uBMcHKM4H6mM4="></latexit><latexit sha1_base64="fTHTT7ycP+Win7uBMcHKM4H6mM4="></latexit>

y
<latexit sha1_base64="tumT3ktOulv4W7vU6trMtUzLQvQ="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit>

V 2

2 g
<latexit sha1_base64="XCfUW7FLXehJkwB1JsAyCVbPX8c="></latexit><latexit sha1_base64="wJHQX0VpKgzMcrj2oj1pktmozdA="></latexit><latexit sha1_base64="wJHQX0VpKgzMcrj2oj1pktmozdA="></latexit>

Z
<latexit sha1_base64="rru59p/JLCAYS0PU+b7Txha5H8A="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit>

H
<latexit sha1_base64="SM6Z6wbppLgml6SmBZi8fjgZqyY="></latexit><latexit sha1_base64="0jptu37ugWNufZbgoXy7aQPnbWY="></latexit><latexit sha1_base64="0jptu37ugWNufZbgoXy7aQPnbWY="></latexit>

A
<latexit sha1_base64="HRLyoX1ImhuHS/8yKoEx99tC6SY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit>

P
<latexit sha1_base64="Bfj8Hh1zU+6Uf3hJrLOJGX5CmrQ="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

<latexit sha1_base64="hJMx9ufcBkLVYFtbOJ5pSDIqu8U="></latexit>

<latexit sha1_base64="0y6d28PpSgcIhq6yKXP/mfYn4a4="></latexit>

Darcy-Weisbach : 
Pente de frottement 



Chapitre 5
Hydraulique à surface libre

Hydraulique Fondamentale  
Olivier THUAL 4

Régime rugueux

<latexit sha1_base64="usAfCINFJCuBt4D+d9oHsZKkYCE="></latexit>

<latexit sha1_base64="ihetHq2os/vm+v6ohB/sE4u70mc="></latexit>

<latexit sha1_base64="7mv+20+vyJ24aMzyI9RtxS6Aw1o="></latexit>
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Formule de Manning-Strickler

<latexit sha1_base64="34qSy+E4SJYHvKnmEzV6tb5nflo="></latexit>

<latexit sha1_base64="n9LXmiVj+SgxkAv56A7UYfmFBcs="></latexit>

<latexit sha1_base64="uooD+dFU/Pd9S1DQJ3oklTARij0="></latexit>

<latexit sha1_base64="JGztGJP6yw4hwCr/NacLEVBJViU="></latexit>

<latexit sha1_base64="ihetHq2os/vm+v6ohB/sE4u70mc="></latexit>

<latexit sha1_base64="7mv+20+vyJ24aMzyI9RtxS6Aw1o="></latexit>

<latexit sha1_base64="VtWNWcKo3bBJTBJNKHMZKHOUBZw="></latexit>
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Nombre de Froude

A
<latexit sha1_base64="HRLyoX1ImhuHS/8yKoEx99tC6SY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit>

dA
<latexit sha1_base64="nuU3qyfnC06hJWd8UAeJICO2wwc="></latexit><latexit sha1_base64="eaVQQ+Y0VosPB5bQKvAcE8A9TOc="></latexit><latexit sha1_base64="eaVQQ+Y0VosPB5bQKvAcE8A9TOc="></latexit>

dy
<latexit sha1_base64="o05X89sQj6TYnZYGzP1VI03k26U="></latexit><latexit sha1_base64="1wm3x0Hffu2f/ekf2LzoC0z3PJg="></latexit><latexit sha1_base64="1wm3x0Hffu2f/ekf2LzoC0z3PJg="></latexit>

dA = B dy
<latexit sha1_base64="b5Or04DvJINvgs6nkrLWi+nY2RE="></latexit><latexit sha1_base64="kMoOIgC3LPMr5THwsnw5eT+T5bw="></latexit><latexit sha1_base64="kMoOIgC3LPMr5THwsnw5eT+T5bw="></latexit>

y
<latexit sha1_base64="tumT3ktOulv4W7vU6trMtUzLQvQ="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit>

P
<latexit sha1_base64="Bfj8Hh1zU+6Uf3hJrLOJGX5CmrQ="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

yH
<latexit sha1_base64="/bEwtt2UA8JoIobIfL8rpGfcw7M="></latexit><latexit sha1_base64="W00KdJFARjBGEtZ41dxsyeLx0Cc="></latexit><latexit sha1_base64="W00KdJFARjBGEtZ41dxsyeLx0Cc="></latexit> yH = A/B

<latexit sha1_base64="E7RMYBommvyfDaxEJ2EBqWIDGFA="></latexit><latexit sha1_base64="iVhrnqxA2Y2khHHi6GlKqTEGMHU="></latexit><latexit sha1_base64="iVhrnqxA2Y2khHHi6GlKqTEGMHU="></latexit>

<latexit sha1_base64="fHFLxax91HyBGd1HlGcA5xQWpT0="></latexit>

<latexit sha1_base64="ineKXjGwv8dqbyRDVB00BJQUiGY="></latexit>

<latexit sha1_base64="t8qla33nBfO8AYyvsaQWtEWuWJA="></latexit>

<latexit sha1_base64="5FyF4I9aWrmzq/Jyh1Uy0ExR5BQ="></latexit>

A
<latexit sha1_base64="HRLyoX1ImhuHS/8yKoEx99tC6SY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit><latexit sha1_base64="W4fAHaPq+KHzRnEo48c3z94fikY="></latexit>

dA
<latexit sha1_base64="nuU3qyfnC06hJWd8UAeJICO2wwc="></latexit><latexit sha1_base64="eaVQQ+Y0VosPB5bQKvAcE8A9TOc="></latexit><latexit sha1_base64="eaVQQ+Y0VosPB5bQKvAcE8A9TOc="></latexit>

dy
<latexit sha1_base64="o05X89sQj6TYnZYGzP1VI03k26U="></latexit><latexit sha1_base64="1wm3x0Hffu2f/ekf2LzoC0z3PJg="></latexit><latexit sha1_base64="1wm3x0Hffu2f/ekf2LzoC0z3PJg="></latexit>

dA = B dy
<latexit sha1_base64="b5Or04DvJINvgs6nkrLWi+nY2RE="></latexit><latexit sha1_base64="kMoOIgC3LPMr5THwsnw5eT+T5bw="></latexit><latexit sha1_base64="kMoOIgC3LPMr5THwsnw5eT+T5bw="></latexit>

y
<latexit sha1_base64="tumT3ktOulv4W7vU6trMtUzLQvQ="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit><latexit sha1_base64="lFPuRjJwxLw7opUB5EPKBGLVbNc="></latexit>

P
<latexit sha1_base64="Bfj8Hh1zU+6Uf3hJrLOJGX5CmrQ="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit><latexit sha1_base64="OqKlFGYuM87me9UUfwfKRQGaaGo="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

yH
<latexit sha1_base64="/bEwtt2UA8JoIobIfL8rpGfcw7M="></latexit><latexit sha1_base64="W00KdJFARjBGEtZ41dxsyeLx0Cc="></latexit><latexit sha1_base64="W00KdJFARjBGEtZ41dxsyeLx0Cc="></latexit> yH = A/B

<latexit sha1_base64="E7RMYBommvyfDaxEJ2EBqWIDGFA="></latexit><latexit sha1_base64="iVhrnqxA2Y2khHHi6GlKqTEGMHU="></latexit><latexit sha1_base64="iVhrnqxA2Y2khHHi6GlKqTEGMHU="></latexit>

<latexit sha1_base64="WdnJnY4VHlB1UKlyqugVDrSp/bE="></latexit> <latexit sha1_base64="jC1IaatpAQKoA/ezXhFPaXtjEgY="></latexit>

Fluvial : Torrentiel :
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Courbes de remous
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Pente faible yc < yn

<latexit sha1_base64="b3SyMG5g+ysE6Nf7fk5GG1afzgs="></latexit><latexit sha1_base64="tC2wn3GxKTvYmiUiO8dQfbzhhro="></latexit><latexit sha1_base64="tC2wn3GxKTvYmiUiO8dQfbzhhro="></latexit>

Pente forte yn < yc
<latexit sha1_base64="lsm8rvpE8lQ7n9WYS6BVdoU1+cE="></latexit><latexit sha1_base64="aUrv5yXp6UzzWYN46HjmHMsbJgc="></latexit><latexit sha1_base64="aUrv5yXp6UzzWYN46HjmHMsbJgc="></latexit>

M3
<latexit sha1_base64="qDSh5+vtuhm75CCv807d0/nw/Lc="></latexit><latexit sha1_base64="2SQYL2Jl8d2Ojqf2IKalq0vRzT8="></latexit><latexit sha1_base64="2SQYL2Jl8d2Ojqf2IKalq0vRzT8="></latexit>

F
S0

<latexit sha1_base64="EyzHFvTEwDkxQpHGEnCj7Yq1c2g="></latexit><latexit sha1_base64="5bsuhid88RToVQhPSV595t/F/lo="></latexit><latexit sha1_base64="5bsuhid88RToVQhPSV595t/F/lo="></latexit>

F
S0

<latexit sha1_base64="EyzHFvTEwDkxQpHGEnCj7Yq1c2g="></latexit><latexit sha1_base64="5bsuhid88RToVQhPSV595t/F/lo="></latexit><latexit sha1_base64="5bsuhid88RToVQhPSV595t/F/lo="></latexit>

y
<latexit sha1_base64="ujzTh74QHBN5JuWhn5J7FKf/Eas="></latexit><latexit sha1_base64="tZARNOZj00IVM9BJaD8zBUlhs1o="></latexit><latexit sha1_base64="tZARNOZj00IVM9BJaD8zBUlhs1o="></latexit>

y
<latexit sha1_base64="ujzTh74QHBN5JuWhn5J7FKf/Eas="></latexit><latexit sha1_base64="tZARNOZj00IVM9BJaD8zBUlhs1o="></latexit><latexit sha1_base64="tZARNOZj00IVM9BJaD8zBUlhs1o="></latexit>

M2
<latexit sha1_base64="G+eYjnIbz49fy3I7Hto4dh3309c="></latexit><latexit sha1_base64="rBYxryeWIm9Rh34HowB38gaYdbk="></latexit><latexit sha1_base64="rBYxryeWIm9Rh34HowB38gaYdbk="></latexit>

S1
<latexit sha1_base64="NN1Cu3ewaELKruoe+Pb+n6mzNiQ="></latexit><latexit sha1_base64="Fcdb/3zPjmkyFIfJzAE1OJqzoAw="></latexit><latexit sha1_base64="Fcdb/3zPjmkyFIfJzAE1OJqzoAw="></latexit>

S2
<latexit sha1_base64="34k9SPfqNNWVFNzxZMG36ofICHE="></latexit><latexit sha1_base64="v8X9bkoGznLaH+fXRGLT8lcspxY="></latexit><latexit sha1_base64="v8X9bkoGznLaH+fXRGLT8lcspxY="></latexit>

S3
<latexit sha1_base64="lNdtX3Y0DMbUwQg+a65KXmzzp1E="></latexit><latexit sha1_base64="iT+FW39jubXqzpoEgpJpJmheQEE="></latexit><latexit sha1_base64="iT+FW39jubXqzpoEgpJpJmheQEE="></latexit>

yn
<latexit sha1_base64="GdkzsztDks3bivmAUqMSDGeyfvI="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit>

yc
<latexit sha1_base64="Xj1BVcxlBv5kTH52BcmhNKbPX+E="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit>

Z
<latexit sha1_base64="UM5cEA2w+pY9BanWKHUU8uLqnC0="></latexit><latexit sha1_base64="7o4GIJH3BTPkBDSNxWnFTIXeMrQ="></latexit><latexit sha1_base64="7o4GIJH3BTPkBDSNxWnFTIXeMrQ="></latexit>

yn
<latexit sha1_base64="GdkzsztDks3bivmAUqMSDGeyfvI="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit>

yc
<latexit sha1_base64="Xj1BVcxlBv5kTH52BcmhNKbPX+E="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit>

a) b)

yc
<latexit sha1_base64="Xj1BVcxlBv5kTH52BcmhNKbPX+E="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit>

yn
<latexit sha1_base64="GdkzsztDks3bivmAUqMSDGeyfvI="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit>M3

<latexit sha1_base64="qDSh5+vtuhm75CCv807d0/nw/Lc="></latexit><latexit sha1_base64="2SQYL2Jl8d2Ojqf2IKalq0vRzT8="></latexit><latexit sha1_base64="2SQYL2Jl8d2Ojqf2IKalq0vRzT8="></latexit>

M2
<latexit sha1_base64="G+eYjnIbz49fy3I7Hto4dh3309c="></latexit><latexit sha1_base64="rBYxryeWIm9Rh34HowB38gaYdbk="></latexit><latexit sha1_base64="rBYxryeWIm9Rh34HowB38gaYdbk="></latexit>

M1
<latexit sha1_base64="2Kw1XTxHbpGBJn8yqmR+RwE80Z4="></latexit><latexit sha1_base64="Etx5eVZ59MO7ilIlT04+AYc6nXQ="></latexit><latexit sha1_base64="Etx5eVZ59MO7ilIlT04+AYc6nXQ="></latexit>

M1
<latexit sha1_base64="2Kw1XTxHbpGBJn8yqmR+RwE80Z4="></latexit><latexit sha1_base64="Etx5eVZ59MO7ilIlT04+AYc6nXQ="></latexit><latexit sha1_base64="Etx5eVZ59MO7ilIlT04+AYc6nXQ="></latexit>

Z
<latexit sha1_base64="UM5cEA2w+pY9BanWKHUU8uLqnC0="></latexit><latexit sha1_base64="7o4GIJH3BTPkBDSNxWnFTIXeMrQ="></latexit><latexit sha1_base64="7o4GIJH3BTPkBDSNxWnFTIXeMrQ="></latexit>

s
<latexit sha1_base64="yVAOCxR8l2V/eBo+kuHF1DSTSTE="></latexit><latexit sha1_base64="3znX/XOIBSfF5Rg5qpHWYpCWU98="></latexit><latexit sha1_base64="3znX/XOIBSfF5Rg5qpHWYpCWU98="></latexit>

s
<latexit sha1_base64="yVAOCxR8l2V/eBo+kuHF1DSTSTE="></latexit><latexit sha1_base64="3znX/XOIBSfF5Rg5qpHWYpCWU98="></latexit><latexit sha1_base64="3znX/XOIBSfF5Rg5qpHWYpCWU98="></latexit>

S1
<latexit sha1_base64="NN1Cu3ewaELKruoe+Pb+n6mzNiQ="></latexit><latexit sha1_base64="Fcdb/3zPjmkyFIfJzAE1OJqzoAw="></latexit><latexit sha1_base64="Fcdb/3zPjmkyFIfJzAE1OJqzoAw="></latexit>

S2
<latexit sha1_base64="34k9SPfqNNWVFNzxZMG36ofICHE="></latexit><latexit sha1_base64="v8X9bkoGznLaH+fXRGLT8lcspxY="></latexit><latexit sha1_base64="v8X9bkoGznLaH+fXRGLT8lcspxY="></latexit>

S3
<latexit sha1_base64="lNdtX3Y0DMbUwQg+a65KXmzzp1E="></latexit><latexit sha1_base64="iT+FW39jubXqzpoEgpJpJmheQEE="></latexit><latexit sha1_base64="iT+FW39jubXqzpoEgpJpJmheQEE="></latexit>

yn
<latexit sha1_base64="GdkzsztDks3bivmAUqMSDGeyfvI="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit><latexit sha1_base64="kKzuJ8YOuunqnvkxR8x5Dixfmh0="></latexit>

yc
<latexit sha1_base64="Xj1BVcxlBv5kTH52BcmhNKbPX+E="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit><latexit sha1_base64="KlAM3pPbS41CG+brKso2kJr/Bt0="></latexit>

<latexit sha1_base64="5poRWrDrXdEYX4YDDxq795FeeGE="></latexit>

<latexit sha1_base64="s1gsIpQKFffQ1u4VHDdH4VBn2y8="></latexit>

<latexit sha1_base64="MDjtCJnSpdIAlqCTh/Seq7JQWxs="></latexit>

Hauteur normale

Hauteur critique

<latexit sha1_base64="SKzFx2eioLsdpGt1Stslzo9oBsI="></latexit>

<latexit sha1_base64="DbBnJandEKDipfqGkJwfOHP0BfY="></latexit>

Large canal : 

Débit linéique : 

<latexit sha1_base64="RjsUjKxt05cW/b8/VaJdRfSgVJo="></latexit>

<latexit sha1_base64="RjsUjKxt05cW/b8/VaJdRfSgVJo="></latexit>
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Ressaut hydraulique
Z

<latexit sha1_base64="rru59p/JLCAYS0PU+b7Txha5H8A="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit>

yn
<latexit sha1_base64="/yytvB2ojSG+8J04EsuPiBAYNd4="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit>

yc
<latexit sha1_base64="2CXs1EcRwLHj2A+5LguNDPWKASE="></latexit><latexit sha1_base64="NJ4sPw7E4v96ptyyqV3fTLNKXFI="></latexit><latexit sha1_base64="NJ4sPw7E4v96ptyyqV3fTLNKXFI="></latexit>

yc
<latexit sha1_base64="2CXs1EcRwLHj2A+5LguNDPWKASE="></latexit><latexit sha1_base64="NJ4sPw7E4v96ptyyqV3fTLNKXFI="></latexit><latexit sha1_base64="NJ4sPw7E4v96ptyyqV3fTLNKXFI="></latexit>

yn
<latexit sha1_base64="/yytvB2ojSG+8J04EsuPiBAYNd4="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit>M3

<latexit sha1_base64="qDSh5+vtuhm75CCv807d0/nw/Lc="></latexit><latexit sha1_base64="2SQYL2Jl8d2Ojqf2IKalq0vRzT8="></latexit><latexit sha1_base64="2SQYL2Jl8d2Ojqf2IKalq0vRzT8="></latexit>

M2
<latexit sha1_base64="G+eYjnIbz49fy3I7Hto4dh3309c="></latexit><latexit sha1_base64="rBYxryeWIm9Rh34HowB38gaYdbk="></latexit><latexit sha1_base64="rBYxryeWIm9Rh34HowB38gaYdbk="></latexit>

M1
<latexit sha1_base64="2Kw1XTxHbpGBJn8yqmR+RwE80Z4="></latexit><latexit sha1_base64="Etx5eVZ59MO7ilIlT04+AYc6nXQ="></latexit><latexit sha1_base64="Etx5eVZ59MO7ilIlT04+AYc6nXQ="></latexit>

S2
<latexit sha1_base64="34k9SPfqNNWVFNzxZMG36ofICHE="></latexit><latexit sha1_base64="v8X9bkoGznLaH+fXRGLT8lcspxY="></latexit><latexit sha1_base64="v8X9bkoGznLaH+fXRGLT8lcspxY="></latexit>

s
<latexit sha1_base64="s/Ij0r6sPjdT4yoOK5JpDnwHvY4="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit>

yn
<latexit sha1_base64="/yytvB2ojSG+8J04EsuPiBAYNd4="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit>

yn
<latexit sha1_base64="/yytvB2ojSG+8J04EsuPiBAYNd4="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit><latexit sha1_base64="/oPbCWbJ1tq2d1d9Ql3lnTRisLA="></latexit>

yc
<latexit sha1_base64="2CXs1EcRwLHj2A+5LguNDPWKASE="></latexit><latexit sha1_base64="NJ4sPw7E4v96ptyyqV3fTLNKXFI="></latexit><latexit sha1_base64="NJ4sPw7E4v96ptyyqV3fTLNKXFI="></latexit>

S1
<latexit sha1_base64="NN1Cu3ewaELKruoe+Pb+n6mzNiQ="></latexit><latexit sha1_base64="Fcdb/3zPjmkyFIfJzAE1OJqzoAw="></latexit><latexit sha1_base64="Fcdb/3zPjmkyFIfJzAE1OJqzoAw="></latexit>S3

<latexit sha1_base64="lNdtX3Y0DMbUwQg+a65KXmzzp1E="></latexit><latexit sha1_base64="iT+FW39jubXqzpoEgpJpJmheQEE="></latexit><latexit sha1_base64="iT+FW39jubXqzpoEgpJpJmheQEE="></latexit>

Z
<latexit sha1_base64="rru59p/JLCAYS0PU+b7Txha5H8A="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit>

s
<latexit sha1_base64="s/Ij0r6sPjdT4yoOK5JpDnwHvY4="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit>
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Changement de pente

y1
<latexit sha1_base64="mJFpd9IjsPV/awwQnEKpY9laWpg="></latexit><latexit sha1_base64="JL3XGE2ckjJG+BTaz8LpbhYYhe4="></latexit><latexit sha1_base64="JL3XGE2ckjJG+BTaz8LpbhYYhe4="></latexit>

y2
<latexit sha1_base64="k3S1NcEqxz4R1Og2nybp611V9eg="></latexit><latexit sha1_base64="6SJ02p/lgmgKbaGwb00xdUR4+/o="></latexit><latexit sha1_base64="6SJ02p/lgmgKbaGwb00xdUR4+/o="></latexit>

Z
<latexit sha1_base64="rru59p/JLCAYS0PU+b7Txha5H8A="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit><latexit sha1_base64="lfCAqrteAxuJMIFv1blHdNTGKJk="></latexit>

y0
<latexit sha1_base64="qupIzP8DMDpkS+2r0JQXpr8oGwE="></latexit><latexit sha1_base64="D5lIwNuUejs7vfHetM29NQcjN3s="></latexit><latexit sha1_base64="D5lIwNuUejs7vfHetM29NQcjN3s="></latexit>

I1<latexit sha1_base64="i5KOaooFN7cbuboRrJsXiF1o1h0="></latexit><latexit sha1_base64="oN7IICmqmLq7/RKwXu8LcvY1gVY="></latexit><latexit sha1_base64="oN7IICmqmLq7/RKwXu8LcvY1gVY="></latexit>

I2<latexit sha1_base64="Babjg4RXb8GCQ1O5YKNsmRF+QLs="></latexit><latexit sha1_base64="9aJUg653CmrR+csh/v2k9oeabOk="></latexit><latexit sha1_base64="9aJUg653CmrR+csh/v2k9oeabOk="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

B
<latexit sha1_base64="fYdtL6ZpJ1q5kr2OSTGRajHbsSg="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit><latexit sha1_base64="zadR7c5rFcfqxPvc0Ao5lK2KIaQ="></latexit>

s
<latexit sha1_base64="s/Ij0r6sPjdT4yoOK5JpDnwHvY4="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit>

s
<latexit sha1_base64="s/Ij0r6sPjdT4yoOK5JpDnwHvY4="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit><latexit sha1_base64="cGmV8aHEAO3zrQQQhThmtS029zs="></latexit>

<latexit sha1_base64="lNwmDzZA/F8naGaaVn3N0o3lraA="></latexit>

<latexit sha1_base64="HjwNCmIoAnATE6L1m+Fvfz8oVbU="></latexit>

<latexit sha1_base64="cfFV+MMlOYS0/pGCJjgVNoHcTNQ="></latexit>

<latexit sha1_base64="+vtuU/w9k1U0BbSiAAYMeQsp7fE="></latexit>

<latexit sha1_base64="G8u75AfhyMdqh9yNLP7YoU2FpfY="></latexit>

<latexit sha1_base64="c1kHI7Yfjv32HrvODrxuCgei0mk="></latexit>


