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Formation of ordinary differential equations (ODE's) - ODE's of first order and first Degree — ODE's of first

order and higher degrees — Applications — Numerical solution of ODE's of the first order and the first Degre —

Linear ODE's of higher Orders with
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Some basic probability concepts — Some important sampling distributions — Estimation Hypothesis testing —

Analysis of variance - Regression and correlation — Multiple regression and correlation — Goodness of fit test.
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Principles modern physics - Black-body radiation - Planck’s law of radiation, photo-electric effect - The
Hydrogen atom, Rutherford model of the atom - Bohr’s theory, Sommerfeld’s theory - Compton effect - Dual
nature of matter, De Broglie waves, the
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Environmental Geology: An overview of our planetary environment - Internal processes (general principles of
plate tectonics — Earthquakes, earthquake-related hazards and their reduction — Volcanoes, volcanoes-related

hazards and predictions); Surface proc
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Principles of Stratigraphy — laws and guidelines — Stratification — Lithostratigraphy —Sequence stratigraphy —
Unconformities — The geologic column -Geochronology — Chronostratigraphy of Crypto- & Phanerozoic —
Boundary stratigraphy - Stratigraphic Corre
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Introduction - Fossil and fossilization - Mode of preservation — Fossil -record — Taxonomy and evolution -
Description and geologic importance of major invertebrate fossil groups
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Introduction, Basic mineralogy - Atomic structures - Isomorphism and polymorphism - Continuous and
discontinuous reaction series - Silicate and non-silicate minerals - The identification and classification of

minerals
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Introduction - Elements of symmetry Indices and stereographic projections - Crystal forms - Crystal systems
and classes
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Mineral Optics
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biaxial crystals

Introduction - Polarization and polarizing microscope - Optics of isotropic crystals -Optics of uniaxial and
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Introduction - Principles of different geophysical methods (Gravity - Magnetic - Seismic - Electric)
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Using the mathematical and statistical packages (Matlab, Mathematica, Min Tab, SPSS, ...etc) for matrices —
Functions — Graphics — Data Fitting — Applied Statistics
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Crystal structure - Reciprocal lattice, X-ray diffraction in crystals - Lattice vibrations and thermal properties -

Defects in crystals (point defects and 1-d, 2-d and 3-dimensional defects) - Free electron mode and electric
properties — Theory of dielec
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Historical Geology: Introduction — Origin of the Earth — Geologic time scale — Major mechanisms for Global
biotic, physical and climatic changes across geologic time — Main geologic history and events — Evolution of

life on Earth
Origin of species: Intro
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Sedimentology: Introduction — Textures- Sedimentary structures - Mineral composition — Provenance,

Classification of sedimentary rocks and their diagenesis.
Sedinentay Environment: Introduction - Depositional processes — Classification and types of sedim
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Rock Mechanics: Introduction - Mechanical properties of rocks — Forces and stress — Strain types —Stress -

Strain diagrams - Factors influencing rock deformations
Structural Geology: Levels and types of structural studies Folds and Folding: Geometric and
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Earthquake Seismology: Definitions and Fundamentals- Recording systems - Intensity and magnitude of
Earthquakes - Causes and types of earthquakes - Seismicity and seismotectonics - Locating earthquakes -
Earthquake risk - Distribution of earthquakes
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Gravity prospection: Principles and instruments - Gravity field Measurements and Reduction -The Bouguer
gravity anomaly map -Interpretation of gravity data (Regional- residual separation Qualitative and

Quantitative interpretation) -Isostasy and crustal t
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Applications of environmental geophysics (Seismic reflection and refraction - Resistivity &
electromagnetics - Ground penetrating radar — Gravity — Magnetic - Borehole geophysics) - Studies in

groundwater - Laboratory-based studies - Theoretical modelin
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Crude Oils — Evaluation of Crude Oils - Refining of Petroleum — Petrochemicals Derived from Petroleum

Fractions
(Practical: Selected practical experiments )
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Field Training (10 days field work): field training applying different techniques and methods using
stratigraphical, petrological, palaeontological and structural principles. Each student should prepare an oral

presentation besides a geological report whi
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Engineering geology: Introduction and new techniques in petrology - Engineering importance of faults and
folds - mechanical properties of rocks and rock classifications - Physical properties of rocks and soil
Mining Geology: Historical review — Subsurfa
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Introduction — Subsurface data sources — Types of subsurface maps and sections — Interpretation of
subsurface maps
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Pre-Cambrian: Basement Rocks in Egypt - Evolution & main features - Ophiolite and Island arc stage -
Metavolcanic and associated volcaniclastics - Cordillera stage — Granites - Dokhan volcanics — Katherina
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Phanerozoic: Morphologic classificatio
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Sequence Stratigraphy: Analysis of siliciclastic and carbonate sediments and the effect of global sea-level

Basin Analysis: Introduction — Principles of basin Analysis - Development of sedimentary basin analysis —

Types and classification of sedi
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Georadar: Electromagnetic wave propagation- Velocity- Wavelength - Dispersion — Georadar applications on
rocks- soils and fluids - Electric properties- magnetic properties- Environmental influences
Palaeomagnetism: The physics of maghetism - The geomagnhe
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Petrophysics: Introduction — Reservoirs characteristics - Porosity of rocks and factors influencing porosity -
Assessment of volumetric proportions of rock constituents - Measurements used to quantify effective

porosity, saturation, and permeability of t
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Hydrogeology I: Introduction - Water Cycle in Nature- Climates- Water Falls & Surface Water- Hydrogreology
of groundwater reservoirs — Groundwater flow properties - Aquifer properties - Water wells - Well tests -
Groundwater flow laws - Groundwater explor
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