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a3
-1
Hours / week :
Symbol Subject title Credit
Theoretical | Practical hours
SAS5002 | Computer Application 2 2 3
Statistics and experimental 2
SAS5001 design and Numerical Methods 2 3
MMEDS501 | Engineering Design 1 2 2 3
MMEDS502 | Manufacturing process 2 2 3
MMED503 Magagerr}ent for de51gn and ) ) 3
Engineering Economics
Total 10 10 15
-2
Hours / week ;
Symbol Subject title ﬁredlt
Theoretical | Practical ours
MMED504 | Finite Elements. 2 2 3
MMEDS505 | Vibrations and Elasticity. 2 2 3
MMED506 | Engineering materials 2 2 3
MMED507 | Engineering design 2 2 2 3
SAS5003 Research methodology 2 2 3
Total 10 10 15
-3
Hours / week ;
Symbol Subject title Credit
hours
Theoretical | Practical
MMEDS508 Plasticity 2 2 3
MMEDS509 Modeling and CAD 2 2 3
MMEDS10 Engineering Design 3 2 3 4
MMEDS11 Tribology 2 1 2
MMEDS512 Design Architecture 2 2 3
Total 10 10 15
Semester 1
SAS5002 Computer application (Continuous assessment):

Introduction to solid modeling software. Benefits of using solid
modeling and CAE approach. Different construction method of
3D geometrical models. Parametric and variation and design.

14
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Product and drafting set up details from 3 D models. Modifying
parts and features. Case studies.

SASS5001 Statistics and Numerical Methods: Basic lineup of
random variable, problems distribution, mean, mode, median,
STD deviation. Statistical distribution. Use of the Normal
distribution tables. Experimental design for comparison.
Experimental design for fatigue. Coveatim analysis. Recreation
analysis. Numerical method-Mathematic. Tools: Approximation
of functions and data (Interpolation, Norm, Minimization).
Leaner system of equipment. None linear system of equipment.
Eigervalme problems (Revision, formation, Geometrics and
Algebraic) Ordinary differential equipments (Final differences).
Partial differential equipment. Numerical integration and
differentiation.

MMEDS01 Engineering Designl: Design for static load. Design
for dynamic load. Mechanical material properties related to
design. Design of gears for bending stress. Design of shaft, belts,
bearing and coupling. Project: - design and layout for a gearbox
specific application.

MMED502 Manufacturing  Process: Computer  Aided
Manufacturing (CAM). Computerized Numerical Control m/cs.
Metal Shaping. Case Study.

MMEDS503 Management for design and Engineering
Economics: Corporate planning. Finance and

accounting. Industrial relations and organizational behavior.
Office automation. Industrial marketing. Role of graphical
communication in design and the management issue. Role of
modeling. Role of planning in design realization. Ices elevating
in planning. Key elements in planning. Capital path analysis.
Cost profits of the design To realization process. Roll of
specifications.

Semester 2
MMED504 Finite Element Analysis: Basic concepts and
formation. One dimensional element formation and assembly.2
D formation and assembly. Trusses Constant strain triangles.

15
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Isoperimetric formation. Axis symmetry. F. E programming. F.
E is processing. Review of some F. E. packages.

MMEDS0S Vibrations: Duhamels integrate. Forier series -
harmonic analysis. Vibration insulation, active and passive.
Mechanical ware — from analysis. Random vibration. Statistical
approach. Divac’s functions. Vibration of blades — Transverse,
torsions. Vibration of wings. Gyroscopic effect. Content
research directions.

MMEDS06 Engineering Materials: Review of engineering
materials principles. In service failure process (fatigue — wearer
— curiosum seat) Design failure criteria. Mechanical properties.
Material selection principles. Surface treatment. Standards,
handbook and data bases.

MMED507 Engineering Design 2: Conceptual design. Design
reliability. Stochastic considerations in design. Design for
assembly, considering. Tolerance stacking, considering. Design
for automatic assembly. Machine component stress analysis.

SAS5003 Research Methodology

Semester 3.

MMEDS508 Plasticity: Microscopic explanation. Ideal solutions
and thermodynamic concerned. Deformation map and
deformation gradient. Gauchely stress. Yield criteria and stress
space. Constitutive Equations. Effective stress and strain.
Applications and strain. Limit theories.

MMEDS509 Modeling and Computer Aided Design (CAD):
Modeling techniques. 3D-modeling (wire, surface). Geometric
modeling techniques (mathematical representation of curves,
surfaces, solid, manipulation of curves, surfaces and solid.
Techniques for volume modeling  Interactive computer
Graphics (Hardware, interfaces menus, display control
facilities, Graphic aids, Graphic editing. Comparative review of
existing modeling system such as Auto CAD, Pro- desk.

MMEDS510 Engineering Design3: General design: Basic
understanding of gear geometry and design producers referring
to existing design standards including iso 6336 and gauging
dimensions will also refereed to international standards. Brief
introduction to manufacture, metrology and tolerance will be

16
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included: Gearbox design: - Gear loads transmitter to gear case,
strength and defalcation of shafts, bearings and gear case,
tolerances, working drawing.

MMEDS11 Tribology: Surface topography. Friction. Lubrication.
Wear. Wear and design. Surface engineering. Design of
bearings.

MMEDS512 Design Architecture: Line, Shape, Form, Co lour,
Texture, Balance. Proportion Harmony and Unity.

“
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2-1-2
M.Sc. in Electrical Energy Production and Supply (MEEPS)
1
2
3
(
(
(
(
(
E. E. Regulations for Equipment
and Building
4
Hours / week .
Symbol Subject title (liredlt
Theoretical |Practical "°"'°
SAS5001 | Probability and Statistics 2 3 3
MEESP502 | Computer Aided Power System Analysis 0 3 0
MEESP503 | Power System Operation and Control 2 3 3
MEESP506 | Synchronous Machines and system ) 3 3
stability
MEESP505 | Power Electronics 2 2 3
Total 8 12 12

18
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Hours / week Credit
Symbol Subject titl
ymbo ubject Hitle Theoretical Practical | hours
MEESP507 | Modeling, Simulation evolutionary 2 3 3
MEESP504 | Power System Dynamics 2 3 3
MEESP508 | System Optimization 2 3 3
MEESP516 | Power System Planning 2 3 3
MEESP511 | E.H. V. A.C.and H. V.D. C. ) 3 3
Transmission
Total 10 15 15
Hours / week ;
Symbol Subject title ] 3 Credit
Theoretical Practical | hours
MEESP512 | High Voltage Techniques 2 3 3
MEESP515 | Power System Distribution 2 3 3
MEESP514 | Renewable Energy sources 2 3 3
MEESP510 | Relaying and Switch gearing 2 3 3
MEESP509 | Power System Instrumentation 2 2 3
Total 10 14 15

SAS001 Probability and Statistics: Time series. Statistics.
Testing and Analysis.
MEESP502 Computer Aided Power System Analysis: Asperity
technique: storage of sparse matrix, scarcity directed inversion
method and prattle inversions. Three phases balanced and
unbalanced load. Flow with HVDC link. Short circuit studies
for unbalanced network state. Estimation power affectation
scheduling and paraffin processors.
MEESP503 Power System Operation and Control: Economic
operation of power system. Optional power flow — cost
criteria, thermal and Hydro — thermal generation, Reactive
power control, Generation and apportion of reactive power,
load — frequency control, system Security, means to improve
system directly.
MEESP506 Synchronous Machines and System Stability:
Mathematical modeling of Synchronous machines and load
phase diagrams, concept and types of stability, Multi —
machine swing equation, direct and indirect methods, Effect of

19
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exciter and governor, perturbation equation, parameters of
distance  power  transmission, = compensations,  Sub-
Synchronous and selg-excited Oscillations, terminal
equipment stabilization, parallel operation with a. c. system,
Application of modern techniques for power system control.

MEESP505 Power Electronics: Review of solid state derives,
dynamic characlerotion Ratings, protection, Heat smirk,
Driving circuits, three phase converters, Effect load and source
impedances, Twelfth Sept converter, power factor
improvement. PWM converter, control technique. Single
phase and three phase’s regulator (a. c.)Single phase and three
phase cyclocovrters, Review of line commutated and forced
commutated inversions, three phase and single phase current
source inversions and Voltage and Frequency control,
Harmonic reduction techniques, PWM inversion. D. C. link
resonant coverters.

MEESP507 Modeling, Simulation Evolutionary Techniques:

MEESP504 Power System Dynamics: Dynamic Stability, basic
concepts of small osculation in single and multi machine
system Analysis control loops and system stabilization.
Transient stability: swing curve for single and multi —
machine system. Over nor Effects, Methods of improvement,
Leprous direct methods for quick evaluation. Stability longe
line problems, stability problems of HVDC link.
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M.Sc. in Undergroundwater Technology (MUT)

3-1-2

Hours / week .
Symbol Subject title Credit
Theoretical | Practical "°""S
MUT501 Advanced Hydrogeology 1 2 2 3
MUT502 Advapced Geophysical methods and ’ ’ 3
techniques I
MUT503 Remote sensing and G. 1. S. technique 2 ’ 3
development
Environmental Planning and
MUTS504 management of groundwater — 2 2 3
legislation, laws and protection zones
MUT505 Modeling groundwater for resource ) 2 3
assessment and Management
Total 10 10 15
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Hours / week Credit
Symbol Subject title
y . Theoretical Practical | hours
MUTS506 | Advanced hydrogeology II 2 2 3
MUT507 Advapced geophysical methods and ) ) 3
techniques I1
MUT508 Water q}lahty management planning 5 5 3
and environmental hazards
MUT509 Interaction between surface and 2 2 3
groundwater
MUTS510 | Modeling of contaminant transport 2 2 3
Total 10 10 15
2-4
-1

MUT501 Advanced Hydrogeology I:  Introduction to

groundwater and the geological process; role of rocks and
sediments in the storage and movement of ground water;
structural control — open versus closed faults and fractures.
Theory of groundwater flow; general laws of hydrodynamics;
equation of modified theory of Bernoulli; turbulent and laminar
flow; transient and steady flow. Ground water and well
hydraulics, Methods of groundwater resource evaluation;
recharge estimate methods and the determination of volume of
groundwater storage, artificial recharge and groundwater ,
groundwater monitoring.

MUT502 Advanced Geophysical Methods and Techniques I:

Types of geophysical methods used in groundwater
investigation, surface geophysics, borehole geophysics,
quantitative and qualitative interpretation using software,
formation factor—least square methods, geophysical correlation
with geology and borehole data.

MUTS03 Remote Sensing and G. 1. S. Technique Development:

Definition of remote sensing—brief history— aerial photographs,
their properties and preparation — photo mosaics —
stereoreoscopy, stereoreoscopes, stereoreoscopic vision - aerial
photograph interpretation — modern remote sensing—description
of electromagnetic energy (EME) and spectrum — atmospheric

22
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effect on EME reflectance  atmospheric windows — energy
source for remote sensing - data acquisition and analysis — type
of sensors : 1) photographic sensors(using black and white
films, near infra-red using black and white films, and color
films including color infra- red films and multi spectral
photography). 2) Non — photographic sensors (e.g. the multi
spectral scanner images, MSS, and the thematic Mapper. 3)
Imaging radar systems (SLAR imagery) important space sensor
(e.g. Landsat, SPOT and IRS programs) —digital image
processing — interpretation of remote sensing data with
emphasis on groundwater, soil moisture, vegetation
topography/ Land forms lithology lineaments soil types
(including digital image enhancement of the above mentioned
groundwater indicators).

MUTS504 Environmental Planning and Management of
Groundwater — legislation, Laws and Protection Zones:
Introduction ,physical conditions of groundwater management,
Data acquisition and approaches for groundwater management,
Socio-economic  conditions- management factors and
objectives, guiding principle, groundwater resource,
management, management constraints criteria. Management
decision methods and aids, management instruments and
control, the future of groundwater management, case studies
and examples in groundwater.

MUTS50S5 Modeling Groundwater for Resource Assessment and
Management: Review of numerical groundwater modeling
(Finite difference method, Finite element method, Boundary
condition.) geostatistics inverse Distance and other non —
statistical methods (semivariogram, simple kriging, Universal
kriging, Co-kriging, Application on geostatistical packages).
Stochastic modeling (spatial variability of aquifers, Monte-
Carlo method, Latin Hypercube sampling). Conjunctive use of
groundwater , applications on the modeling of groundwater
aquifers for safe yield determination and the generation of
management guidelines.

23
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-2

MUTS06 Advanced Hydrogeology II: Advanced
hydrochemistry, chemical equilibrium and the complex join
pair effect; hydrochemical facies and sequences; saturation of
minerals. Use of isotopes techniques in ground water studies,
sea water intrusion in coastal aquifers and methods of
prevention, exploitation, development and assessment of
groundwater, water well specification and contract problem,
hydrogeologyical maps. The groundwater resource of Africa
with special emphasis on the Sudan.

MUTS07 Advanced Geophysical Methods and Techniques II:
The relationship of the geophysical surveys and the hydraulic
parameters of aquifers and the natural physical properties of
formations, physical methods using hydrogeology to interpret
and correlate filed data, application of remote sensing in
geophysical investigation, different forms of geophysical
representation, computer — based interpretation, case studies.

MUTS08 Water quality Management Planning and
Environmental hazards: Water quality, integrated water
resources management, water quality strategic planning, water
treatment scenarios, pollution sources, control and abatement.

MUTS09 Interaction Between Surface and Groundwater:
Forms of surface and groundwater interaction (assessment of
water exchange between surface and groundwater, analytical,
numerical). wadi — alluvial aquifer system in Sudan (artificial
recharge potential, artificial recharge methods, problems in
artificial recharge). Seminars with case studies.

MUT510 Modeling of Contaminant Transport: Source and
extent of groundwater contamination (point and non- point
sources, types of contaminations). Basic differential equation
for contaminant transport (hydrodynamic dispersion, adjective
transport, advection — dispersion equation, conservative and
reactive transport) . Analytical solution of solute transport
equations, numerical groundwater contaminant transport
modeling. Finite difference method (analogue formulation,
numerical dispersion, spreadsheet applications, method of
characteristic, characteristic equation, partial tracking solution,

24



Sudan Academy Publishing & Distribution House

stability considerations, particle tracking model application).
Modeling of transport with dispersion and reactions ( types of
chemical reactions, adsorption — desorption reactions,
isotherms, radioactive decay, microbial degradation,
application on modeling of multi — component contaminant
transport.
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4-1-2
M.Sc. in Refrigeration and Air Conditioning (MRA)

(a
Semester 1
Hours / week ;
Symbol Subject title Credit
Theoretical | Practical | hours
MRAS501 | Advanced heat transfer 2 3 3
MRAS502 | Advanced thermodynamics 2 3
MRAS503 A\C and D\C motors and > 3 3
control
MRAS504 | Digital fundamentals 2 3 3
MRAS505 Advanced mech. Eng. ) 3 3
Laboratory
MRAS506 | Refrigeration systems 2 3 3
Total 10 15 15
Semester 2
Hours / week i
Symbol Subject title Credit
Theoretical | Practical | hours
MRAS07 Air c.on(.iltlomng theory and > ) 5
application
MRAS08 | Industrial refrigeration 2 3 3
MRA509 Refrl.g.erapon anq Air ) 3 3
conditioning maintenance
MRA 510 | Cold stores Design 2 3 3
MRA 511 | Cold stores Installation and
. 2 3 3
Equipment
Total 10 12 14
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MRAS501 Advanced Heat Transfer: Conduction heat transfer,
derivation of heat conduction equation in different coordinate
systems, review of one dimensional steady problems, fins, two
dimensional and unsteady problems( analytical and numerical)
convection heat transfer, review conservation of mass and
momentum, energy equations, heat transfer in conduits, heat
transfer over external surfaces, integral methods, natural
convection, hot wire anemometry.

MRAS502 Advanced Thermodynamics: Basic concepts, general
thermodynamic relations, real gases, entropy, irreversible
thermodynamics and it's application in reverse osmosis and
electro- analysis, magnetic refrigeration.

MRAS503 AC\DC Motors and Control: A-C motors, single
phase versus poly phase, squirrel cage inductions motor,
starting squirrel cage motor, slip ring motor, wound rotor
motor, single phase motors, hermetically sealed motors,
synchronous motors, motor enclosures, motor compression
hookups, steam drives, internal combustion engine drive. V-
Belts, breakaways torque accelerating torque, pull- up torque,
pull -in torque, pull — out torque, motor control and types.

MRAS504 Digital Fundamentals: Boolean algebra, digital gates
(And N and, or XOR etc...) combinational logic network,
sequential concepts and components (catch, flip-flops,
registers, counters) A/D and D/A convectors types of memory,
digital ICs (4 family).

MRAS05 Advanced Mech. Engineering laboratory:
Instrumentation of pressure, flow, heat temp etc. monitoring
equipment, analogue digital oscilloscope and ossilograph and
plotter, data acquisition and processing and application on
solar energy. Refrigeration and a conditioning.

MRAS506 Refrigeration Systems Analyzing of refrigeration
cycles, multi stage cycles and their optimization, properties of
refrigerants, air refrigeration cycle, vapor absorption cycle and
it's components, refrigeration compressors, condensers.

MRAS507 Air Conditioning Systems: Fundamentals of air and
vapor mixture, composition of dry air, standards adopted,
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psychometric ~ chart, sensible heating and cooling,
dehumidification, humidification, water injection, steam
injection, cooling and dehumidification with reheat, preheat
humidification with reheat, mixing and adiabatic saturation
with reheat central air conditioning, comfort and in side design
condition, climate and out side design condition, the choice of
supply design condition, heat gain from solar and other
sources, cooling local.

MRAS08  Industrial  Refrigeration:  Cooling  towers,
dehumidifier, dry ice manufacturing, air flow induct, high
velocity systems, ventilation and abbacy equation,
refrigeration in food preserving, refrigeration in textile and
plastic processing industries, chillers and their types.

MRAS09 Refrigeration and Air Conditioning Maintenance:
Compressors, reciprocating compressors, centrifugal comp.,
HAD, VSA compressors V or VW comp., booster comp.,
stuffing box, oil lantern ring. Mechanical shaft seal, cylinder
water jackets, compressor clearance, by pass capacity control.
Condensers: types, pre cooling, super heating, coil capacity of
evaporative condenser. Evaporators: types, requirements in
design, prime surface, plate coil, heat end coil, heat transfer
rate. Refrigerant controls: expansion valve, automatic
expansion valve, thermostatic expansion valve, equalizers.
Electrical controls: temp. versus pressure controller, bimetal
thermostat, range of controllers, adjustable differential
thermostat, remote pulp thermostat.

MRAS510 Cold Stores Design: Refrigeration theory and
refrigeration cycles. Refrigeration machines. Basic principles
of the storage of food by cold storing. Effect of temperature on
the chemical of food. Reasons for the damage of food. Critical
food temp. And optimum storage temperature. Pre- cooling.
Relative humidity. Ventilation. Ripening of food by cooling.
Deep freezing (conditions). Blast freezing (or quick freezing).
Design and erection of cold stores. Specifications. Calculation
of the dimensions of the room. Heat transfer) Air circulation.
Stowing of pallets in the room and how to balance it. Cooling
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capacity of the evaporators. Operation of the cold rooms
loading plan(of food products.

MRASI11 Cold Stores Installation and Equipment: Insulation
of walls and roofs. Thickness and type of insulation and vapor
protection techniques. Refrigeration system to suit the
application. Central ware — houses. Types of compressors.
Types of condensers. Types of evaporators defrosting. Food
storage requirements.. Doors. Unloading the stores. Operation
and maintenance of refrigeration machines examples for
central cold storage plants.
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M.Sc. in Cleaner Production (MCP)

30
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31

Hours / week :
Symbol Subject title Theoretical | Practical flzfl(ll‘lst
MCP501 2 2 3
MCP502 2 2 3
MCP503 2 2 3
MCP504 2 2 3
MCP505
MCP506 2 2 3
MCP507 2 - 2
Total 12 10 16
Symbol Subject title Hours / week Credit
Theoretical | Practical| hours
MCP508 2 2 3
MCP509 2 2 3
MCP510 2 2 3
MCP511 2 2 3
MCP512 2 1 2
SAS5002 2 1 2
Total 12 10 16
MCP501
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MCP502

MCP503

MCP504

(Sanitary Land)
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MCP505

MCP506
/ MCP507
MCP508

R.O
Softening Electrodialysis ion exchange.
MCP509

MCP510
(EIA)
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Mathlab,

.SPPSC, GIS

C++ C

34

MCP511

MCP512

SAS5002

MathCAD
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1-6-2
M.Sc. in Mining Technology (MMT)
N |
(
(
(
(
(
(
Semester 1
Symbol Course Title Theoretical | Practical Credit
hours
MMT501 | Advanced mining Geology 2 3 3
MMTS502 | Geophysical Engineering 2 3 3
MMTS503 | Industrial Minerals and Rocks 2 3 3
MMT504 | Advanced Mineral Engineering 2 3 3
MMT505 | Ore Analysis 2 2 2
Total 10 14 14
Semester 2
. . . Credit
Symbol Course Title Theoretical Practical
hours
SAS5002 | Computer Application (1) 0 6 0
MMT506 | Advanced process mineralogy 2 2 3
MMTS507 | Advanced surface mining 2 3 3
MMT508 | Advanced underground mining 2 3 3
MMT509 | Advanced Mineral Engineering (2) 2 3 3
Total 8 17 12
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Semester 3

Symbol Course Title Theoretical Practical Credit
hours

MMT510 | Advanced Mineral Engineering (3) 2 3 3

MMTS511 | Computer Application (2) 0 6 0

MMTS512 Unit. oper.ations in Mineral 2 2 2

Engineering

MMTS513 | Integrated mining Industries 2 2 2

MMT514 | Projects feasibility study 2 - 2

Total 8 13 9

Course syllabuses

MMT501 Advanced Mining Geology: Distribution, Morphology,
Composition and Structure (Areas of distribution. Morphology
of mineral bodies. Chemical composition of minerals and ore
bodies. Ore textures and structures) Geological Environment of
Formation of Mineral Deposit( Distribution of igneous rocks.
Mode of Deposition of minerals. Methods of studying mineral
deposits)

MMT502 Geophysical Engineering: Types of geophysical
methods used for mining purposes. The relationship of
geophysical surveys and the natural physical properties of
formations. Application of remote sensing in mining
investigations. Different forms of geophysical representation.
Geophysical correlation with geology and borehole data.
Qualitative and quantitative interpretation using software
(computer —based interpretation).

MMT503 Industrial Minerals and Rocks: Definition of terms.
Formation of ore deposits. Mode of occurrence of ore deposits.
Methods of estimation of reserves. Uses of major industrial
minerals and rocks. Main industrial minerals and rocks of Sudan,
their location, reserve estimates and possible uses.

MMT504 Advanced Mineral Engineering (1): Physics of
comminution. Energy consumed in comminution. Advanced
trends in comminution aids and equipment. Comminution
equipment Industrial screening. Integrated comminution
screening circuits.

MMT505 Ore Analysis: Sampling methods. Ore analysis by wet-
chemical methods. Atomic Absorption. Spectrophotometric

37



Sudan Academy Publishing & Distribution House

methods. X-ray diffraction. X-ray fluorescence. Differential
thermal analysis.

SAS5002 COMPUTER APPLICATION(1): Introduction. Basic
math cad features. Arrays. Matrix operation and functions. Text
in Math cad. Control flow in math cad. Math cad functions. Data
analysis using math cad. Curve fitting and interpolation.
Numerical analysis. Fourier analysis. 2-D graphics.

MMT506 Advanced Process mineralogy: Microscopic
Examination of ore minerals and mill products under reflected
light and or transmitted light for the identification of (Valuable
minerals. Grain size of valuable minerals. The relative form and
association of minerals. The existence of trace elements in the
lattice of the valuable minerals. the occurrence of miner amounts
of potentially valuable minerals. Determination of the degree of
liberation (point counting technique). Identification of the
locked minerals. Identification of coating conditions.
Identification of mineral oxidation). X—ray diffraction (XRD).
Electron beam microprobe. Scanning electron microscopy
(SEM).

MMT507 Advanced Surface Mining: Introduction to surface
mining of ore minerals, coal, building materials and placers.
Choice of the development methods, Drilling and blasting.
Design of open cast mines. Computer Assisted methods.
Production (Extraction) planning. Mine-mill plant design. Case
study.

MMTS508 Advanced wunderground mining: Development
methods for underground mines. Selection of underground
mining methods. Computer assisted methods of mine design.
Mine-mill plant design. Sub-marine (underwater) mining. Case
study.

MMT509 Advanced Mineral Engineering (2): Theory of
classification and classifier. Theory of mineral separation by
physical methods. Recent advances in gravity and heavy media
separation. Advanced approaches in magnetic separations. High-
tension and electrostatic separation. Case studies.

MMT510 Advanced mineral Engineering (3): Chemistry of froth
flotation. Mineral colloids: (Electrical double layer, zeta

38



Sudan Academy Publishing & Distribution House

potential). Recent advances in flotation reagents. Flotation
machines. Column flotation. Recent flotation approaches related
to carrier flotation, and agglomeration flotation.

MMTS511 Computer Application (2): 3-D graphics. Using math
CAD color. Handle graphics. Creating Graphic user interfaces
(GUD).

MMTS512 Unit operation in mineral Engineering: Flocculation—
dispersion. Solid-liquid separation. Drying, Mixing and
blending. Ore storage. Mill product transport. Miscellaneous
operations.

MMT513 Integrated mining industries: Cement industry.
Ceramic industry. Refractory. Glass industry. Chromate
industry.

MMT514 Projects Feasibility study: Definitions. Mine-mill
development phases. Financial optimization by Dohm circular
analysis. Feasibility study phases, planning, organization,
Execution, tylor steps and activity networks. Environmental and
safety aspects in mining industry. Cash flow calculation during
mine-mill life (pre-production period, production period and
post production). Case study.
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2-2
1-2-2
M.Sc. in Wildlife (MWL)
: 1
zlelud) .. « .
‘; oy | e | g salal) el
1 1 Biometrics SAS5001
1 1 Computer basics SAS5002
1 1 Research Methodology SAS5003
1 1 Scientific English SAS5004
1 1 Scientific writing & Presentation | SAS5005
) ) Introduction to Natural MWL501
Resources
3 3 2 Principals of wildlife Management MWL502
10 3 9
Zile Ll - . .
‘; oy | e | 3alall el
3 3 2 Range and Forest Management MWL503
3 2 Wildlife Ecology MWL504
3 3 2 Wildlife Management Techniques MWL505
3 3 ) Introduction to Remote Sensing MWL506
& GIS
3 3 2 Wildlife Nutrition MWL507
15 12 10
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‘:::j: el | (gl 3alal) a0
3 3 2 Management of Captive Animals MWL508
2 2 Wildlife Damage Control MWL509
2 2 Conservation Education MWL510
2 2 Wildlife Diseases MWL511
2 2 Wetland Management MWL512
11 3 10

MWLS501 Introduction to Natural Resources: Classification of
Natural Resources. Ecology of Natural Resources. Natural
Resources utilization and their impact. Resource conservation.
Economic importance in Natural Resources. Sudanese
Environmental Problems.

MWLS502 Principals of Wildlife Management: Welfare factors
interactions. Food & Food Management. Management of
Endangered Species. Habitat management. Management of Big
Game and birds.

MWL503 Range and Forest Management: Some Basic Forest
Management. Clear-cutting and wildlife. Forest Fires And
wildlife. Forest management and some game birds. Management
of Range vegetation. Grazing and wildlife. Fencing. Burrows
and rangeland. Game ranching.

MWLS504 Wildlife Ecology: Wildlife populations Dynamics.
Factors affecting populations. Predator and perdition.

MWLS05 Wildlife Management Techniques: Census of Wild
animal. Habitat measurement & evaluation. Wildlife Telemetry.
Fire Management. Capturing and Marking Techniques.
Mammalian sign. Food habits Analysis. Wildlife damage &
control Techniques. Collection & field preservation of biological
material.

MWLS506 Introduction to Remote Sensing and G.LS:
Introduction & Principals of Remote Sensing (R.S). Visual &
Image Interpretation. Introduction To G.I.S. G.I.S Component &
Functions. Integration of R.S and GPS. R.S Application. G.L.S
Application.
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MWL507 Wildlife Nutrition: Introduction: Water, protein,
Energy, Fat, Vitamins and minerals. Feed Compounding of wild
animal. Nutrient needs by wild animals. Feed supply variable.
Comparative nutrition. Captive nutrition.

MWL508 Management of Captive Animals: Ecology of Captive
Animals. Capturing & Transportation Methods. Housing
Management. Feeding Management. Reproductive Management.
Health Care. Zoos and Farming Systems.

MWLS509 Wildlife Damage Control: Introduction. Types of
Damage. Reasons of Damage. Evaluation of Damage. Control of
Damage.

MWLS510 Conservation Education: Modules of Education. Issues
of Conservation. Public Awareness. Role of local Communities
& NGO’s. Conflict Resolution.

MWL511 Wildlife Diseases: Infectious diseases and Non
infectious diseases. Definition of diseases. Economic Important
of animal diseases. Predisposing factors and causative agents.
Different types of diseases (infectious, contagious and non-
infectious). Fundamental of nutritional diseases. Zoonatic
diseases. Parasitic diseases.

MWL512 Wetland Management: Types of wetlands. Values of
wetlands. Wetlands of international important (Case studies).
Ecology of wetlands (Marine and fresh). Ecosystem
Management. Resource Utilization. Strategic Frame Work
Guidelines of wetland Convention.
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2-2-2
M.Sc. in Fisheries (MF)

4 2 3 MF 501
3 2 2 MF 502
2 2 1 MF 503
1 0 1 SAS 5004
2 2 1 SAS 5001
12 8 8
2 2 1 MF 504
4 2 3 MF 505
2 2 1 MF 506
3 2 2 MF 507
1 1 1 SAS 5002
12 9 8
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2 2 1 SAS 5003
2 2 1 MF 508
3 2 2 MF 509
2 2 1 MF 510
3 2 2 MF 511
12 10 7
) - : MF501
- - - - (
- : MF502
- ( - - )
MF503
SAS5004
- : SAS5001
(. )
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3-2-2
M.Sc. in Animal Health (MTAH)
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) 4
(
20 :
.6
v
Subject
3 1 3 Clinical Microbiology MAHS501
3 1 3 Clinical Parasitology MAHS502
3 1 3 Advance Immunology MAHS503
2 1 2 Clinical Mycology MAHS504
2 - 2 Advanced . ‘ MAH505
Biochemistry
2 1 2 Clinical Pathology MAHS506
2 - 2 Scientific English SAS5004
3 1 3 Molecular Biology MAHS507
20 6 20
Subject
2 1 2 Histopathology MAHS508
1 - 1
SAS5003
Research Methodology & Scientific writing
3 - 3 Effect of Drugs & Toxicities MAHS509
2 1 2 Diseases of Haemobiotic Systems MAHS510
3 1 3 Biological Techniques & MAH511
Production
3 1 3 Epidemiology MAHS512
2 - 2 Experimental Design SAS5001
16 4 16

+ Gy g-“"b-m Suaidll
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Syllabus details:

MAHS01 Clinical Microbiology: The course deals with pathogenic
bacteria in man and animals with respect to their, morphology,
cultural characteristics, antigenic structure, pathogenesis, methods
of laboratory diagnosis of the diseases they cause. Genus:
Staphylococcus spp, Streptococcus spp, Corynebacterium spp,
Actinomyces, Nocordia. Listeria Neisseria spp, Bordetella spp:
Bordetella parapetussis, Haemophilus parapetissis, Alcaligenes
darapetussis, Bordetella pera tussis, Clostridium spp.Haemophiu
pertussis  Salmonella spp. Pasteurella spp, Proteus spp.
Mycobacterium spp, Shigella spp. E. coli spp. Boellin Anserina,
Klebsiella spp, Campylobacter spp, Pseudomonas spp. Brucella
spp. Vibrio spp. Haemophilus. physical control & chemical control
of bacteria. Bacterioloical testing of food, water and milk. Bacteria
sensitivity.

MAHS02 Clinical Parasitology: Helmenthology: Cestodes,
Trematodes, Nematods, Schistosoma, haematobium, Mansoni,
Japomincum. Protozology: Intestinal Protozoa,: Free living
amoeba, Entameba histolytica, Coccidian. Blood protozoa:
Toxoplasma, Trypanosma, Leishmania, Babesia, Theleria,
Anaplasma, Cowderia (Ricketsia): Flukes, Fasiola spp, Falaria spp.

MAHS03 Advance Immunology :

MAHS504 Clinical Mycology: Morphology, cultural characteristics,
pathogenesis and laboratory diagnosis of : Yeasts: The genus
Candida, The genus Cryptococcus. Mycelial Fungi: The
Dermatophytes, = Dermatlaceous ~ Fungi, = Actinomycetoma,
Aspergilus

MAHS505 Advanced Biochemistry: Priniciple and applications of
clinical chemistry - Biochemestry of kidney: Glomerula Function
test, Tubular function test. Biochemestry of liver: Biochemical
basis of types of Jaundice, Investigation of suspected liver diseases,
Jaundice, Chronic liver disease, Hepatic invasion and infiltration,
Conjugated hyper bilirubenaemia. Biochemistry of Blood:
Investigation on haemmetabolism, Investigation of anaemia,
Investigation of suspected iron overload, Biochemistry of adipose
tissue, Biochemistry of brain.

MAHS06 Clinical Pathology: Introduction to diagnostic methods in
pathology, Postmortem techniques, General and systematic
pathology, Making diagnosis, Characteristic of diseases,
Nomenclature of disease.
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MAHS07 Molecular Biology: Informational macromolecules
(Properties and function). DNA and RNA. Protein synthesis.
Bacterial  genetics  (mutation).  Bacterial = recombination.
Transformation. Transduction. Conjugation and mating. Applied
molecular microbiology. DNA extraction. RNA extraction. Gel
electrophoresis. Gene based techniques in diagnosis: PCR,
Hybridization, Restriction and modification of DNA.

MAHS508 Histopathology: Introduction. Histology, normal different
body parts epithelium, muscles, connective tissues, fibres etc..
Microscopic anatomy. Gastro intestinal system and its gland. Skin.
Respiratory system, Urinary system and circulatory system.
Staining techniques. Histotechnology, general principle of
preparing tissues for histological examination. Cytology.

MAHS09 Effect of Drugs & Toxicities: Bad usage of drugs. Danger
of toxin and protection measurement. Presentation of drugs as a
treatment. Science of toxin: general introduction, sources of toxin,
types of toxin, Ways of entrance of toxin to the body. tissues and
organs, cellular & molecular effect, Treatment of toxin.

MAHS510 Diseases of haemobiotic system: Anaemias. White blood
cell disorder. Haemostasis. Plasma protein coagulation factors.
Hemophilia. Acquired coagulation disorders. Replacement therapy.
Transfusion policy. Blood donor selection. Ab screening and
identification haemolytic disease of new born. Blood fractionation
and backing systems.

MAHS511 Biological techniques and products: Definition of
biological techniques. Types of fermenter. Sterilization &
disinfectance. Harvesting of byproduct of technical biology.
Importance of microbiology in biological industry. Ethanol
production. Organic acids. Amino acids. Organic solvent
(Acetone). Vitamin production. Single cell protein. Antibiotic
production. Vaccine production

MAHS512 Epidemiology: Introduction. Definitions & principles:
Diseases, Geographic distribution (position and time), The micro
organism (Aetiology), Properties of aetiology, The host, Herd
immunity, The environments & its effect on prevalence diseases.
Basic concepts in epidemiology: Different types of epidemiology,
Importance of quantification in epidemiology, Ratios in
epidemiology, Derivation of measures of disease frequency, Main
measures of disease frequency, Standardization of rates. Screening
for infectious diseases: The test used, Evaluation of tests, Use of
tests in practice. Surveys in descriptive epidemiology: What is the
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purpose of a survey, The objectives of surveys, Sampling:
Properties of sample, Sampling methods, Determining sample size.
The survey questionnaire. Definition / types / designing, The
measurements, Data processing: Checking and organizing the data,
Analysis of the results, Bias & random error. Epidemiological
surveillance. General aspect: Definitions, General objectives of
surveillance  activities, Classification of epidemiological
surveillance system. How a surveillance system operates:
Surveillance system for endemic diseases, Surveillance system for
exotonic diseases, Surveillance system for new diseases,
characterization common to all categories of surveillance systems.
Epidemiological surveillance at the nation level. Zoontic diseases.
The spread of infection: Direct spread, Carriers, Infection in which
animal harbor the infection before the onset of clinical illness,
Infection derived from animal sources, Infection derived from
environmental sources. Out breaks of infection: Nomenclature:
Types, Effects, Analysis, Investigation, Control. Out breaks and
their economical importance. Disease control strategies: Sanitary
measure, medical measures, combination of sanitary & medical,
Choice of strategies. The role of the medical and vet. Staff for
control diseases.
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M.Sc. in Animal Production (MAP)
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3 3 2 MAP512
3 3 2 MAPS513
3 3 2 MAP514
3 3 2 * MAPS515
3 3 1 SAS5003
15 15 9

Courses Content:

Statistical Analysis & Experimental Design: Descriptive
Statistics. The normal distribution. The Elementary sampling
theory. Statistical Estimation. Ch9 — Square. Student t —
distribution. Correlation and Regression. Analysis of
variance. Principal of variance experimental design. Analysis
of variance of a randomized block design. Analysis of
variance of a completely randomized design. Analysis of
variance of Latin square design. Analysis of variance of a
factorial experiment. Analysis of a split — plot experiment.
Analysis of variance of a split — plot experiment. 3 x 5
factorial experiment.

Animal nutrition: The Science of Nutrition and historical
perspective. Qualitative nutritional requirement of ruminant,
poultry and ostriches. The gastrointestinal physiology of
domestic animals (carnivores, omnivores herbivores). Gross
structural differences in ruminant, poultry and ostriches
gastrointestinal tracts. Capacity of the gastrointestinal organs.
Overview of the gastrointestinal tracts function. Chemistry
for feeds and forages. Analytical system for evaluation of
feeds: The proximal system, The detergent system.
Gastrointestinal tracts fermentation (rumen microbes): Rumen
environment, Rumen species, Interaction between microbial
species, Factor influencing rumen fermentation. Intermediary
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metabolism. Nutrient absorption and utilization. Quality of
forage for maximum production on return.

Feed formulation, mixing and processing Technology Feed
stuff for farm animals. Interrelationships affecting nutritional
requirement. Nutrient requirement of farm animals according
to age and stage of production. The nutrient composition of
Sudanese animal feeds (Kuku & NRC Bulletin). Feed
additives e.g. vitamins & mineral, amino acids, growth
promoters, drugs, antioxidant, enzymes, probioties, color
substance and pellet binders. Feed formulation: Formulation
of vitamins & minerals, Formulation of compound feed for
poultry and ruminant. Methods of ration formulation
(Computer formulation & Trial and error method). Possible
modification of poultry and ruminant diet for sake of
economy or convenience. Relating least cost rations of cost of
production. Limitation in computer formulation. 55 exercises
on ration formulation and possible modification of poultry
and ruminant diet for sake of economy or convenience.
Techniques of fed mixing. Importance of efficient feed
mixing. Type of feed mixers (Vertical & Horizontal mixer).
Type of horizontal mixer agitators. Pelleting techniques.

Poultry production: Farm administration. Recording &
Processing of data and information (Broilers, layers & parent
stock). Analysis of technical results.

Farm management: To figure the requirements to produce: One
tone of broiler ready to eat meat per day, One thousand Egg
tries per day, One thousand broiler/ or layer day old chicks
twice per week. Requirement in each case will be as follows:
Housing requirement, Equipment requirement, Feed
requirements, Incubation and hatching requirements, Hygiene
requirement.

Genetics & Reproductive Physiology in farm Animals:
Spermatogenesis to syngamy: Maturation in the epidymis,
cortus, capacitation, syngamy. Reproduction in the female:
Estrous cycle (estrus, met estrus, doestrus and proestrus),
anoestrus. Ovulation luteinising hormone: Foetal membranes
(amnion, chorine yolk sac membrane and allantois,
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Placentation, parturition, Reproductive in the fowl: the avian
egg, ovary and Oviduct, Factor influencing egg laying.
Reproductive performance: Maturate, age at first calving,
gestation period, service, period and calving interval.

Animal Behavior & environmental adaptation: Adaptation to
environment: The nature of behavior (Ready state,
Motivation, Emotionality and drive), Organization of
reactions, Factors affecting the production of behavior. The
behavior of development: General postnatal behavior, Species
development. Species behavior. Reproductive behavior.
Adaptation to environment: Mechanisms of homeostasis.
Neural and endocrine control. Physiological responses of
livestock to heat, Temp, regulation, Control of body temp.
and regulation of blood pressure. Adaptation in the camel.
Breeding and environment.

Lactation Physiology: The mammary glands: Mammary growth,
structure of the lactating mammary gland, Secretion,
Hormones involved in lactation, Milk ejection. Natural
milking: Initiation, Sucking, Nursing sucking behavior.
Machine milking: Machine pulsation, Stimulation, Stripping,
Mastitis, Frequency of milking. Characteristics of lactation
yield: Seasonality, The lactation curve, Nutrition, Lactation
length.

Tropical Range and fodder crops production: Grass and
grazing lands of the tropic (ecological belt, vegetative types
and characteristic species). Feed defined (roughages, forages
& concentrate). Range grazing (natural range grazing,
improve pasture, cultivated pasture, fodder crops, crop
residue). Tropical Legumes, grasses and fodder shrubs.
Forage preservation and storage (hay, silage straw & Stover).
Upgrading low quality crops.

Modern Technology in Milk production and processing:
Factors effecting milk production composition and structure.
Physiochemical properties of milk. Obtaining quality milk
hand machine milking. Importance of hygienic quality of
milk (on-farm storage, collection and transport of milk. Plant
cleaning).s Milk preservation: Cooling and chemical
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preservatives. Processes: Concepts, quality assurance of raw
milk. Health treatment: Objectives, change caused by heating
intensity. Standardization, homogenization, centrifugation
and concentration. Milk microbiology. Lactic fermentation:
Lactic acid bacteria, acid production, bacteriophages, starters.
Packing of liquid and processed milk. Milk products for:
Liquid milk consumption, cream product, concentrated milk,
milk product, butter, cheese and ice cream. Milk and milk
products quality standards measurements: Standard methods
for the examination of dairy products and contaminants.

Cattle intensive fattening: Introduction:  Zoological
classification and geographical distribution. Indigenous,
international breeds and their crosses: Origin, description,
conformation, reproductive & product , ional efficiency. Beef
types and dual purpose cattle: Origin and product ional
efficiency. Husbandry system in Sudan: Free grazing,
intensive, semi intensive and extensive. Feedlot fattening
Case study Elmueilh & Kuku. Animal feed resources: Crop,
industrial and slaughter residues, Practical ration for
fattening. Urea- molasses supplementation. Management and
housing. Diseases and parasites control. Planning, prospects
& potentialities for increased productivity and meat quality.

Commercial chicken production: The poultry industry. Biology
of the fowl. The effect of the tropical environment on poultry
and possibilities for modification. Houses and Equipment.
Incubation and Hatchery Management. Poultry Nutrition.
Intensive system of egg production. Intensive system of
poultry meat production. Marketing poultry products. The
Business of poultry keeping.

Animal health and Epidemic disease control: Animal health.
Different type of disease: Infections and contagious disease,
Arthropods, Helminthes, disease associated with
environmental and husbandry factors. Recognition of
diseases. Distribution of diseases. Health through good
husbandry, preventing and action required when disease
occurs. Collection of samples for the laboratory and
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Administration of medicines. Resistance: Vaccination &
Immunotherapy.

Applied Animal breeding: Genetics characteristic of
populations: Hardy-Weinberg law, Effect of selection on gene
frequency, Statistics and Matrix Algebra, Quantitative traits
of populations. Genetic Evaluation of Farm Animals:
Heritability, Performance Test, Relative efficiency of
selection methods, Relative and pedigree Test, Progeny Test,
Selection for more than one trait. The use of biotechnology in
Animal breeding: Definition biotechnology, Molecular
biology of the gene, DNA structure, DNA sequencing, The
use of biotechnology processes to achieve specified, breeding
program or objective.

Animal Production Economics: Characteristics of Agriculture
sector. Agriculture in the tropics. Livestock production.
Demand, Supply and Market. Farm Management Economics.
Farm income analysis. Farm and Enterprise/Subsystem
Budgets. Investment and Financing.
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3-2

1-3-2
M.Sc. in Food Technology (MFT)
First Semester (15 weeks)
Symbol Subject Title Hours /wk Credit
TH pract hours
SAS 5001 Computer applications 0 6 2
SAS 5002 Scientific English 1 0 1
MEFT 501 Advanced Food chemistry & 2 3 3
Analysis
MEFT 502 Advanced Food Microbiology 2 3 3
MFT 503 Unit operations 2 2 3
MFT 504 Food Economics and marketing 1 2 2
Total Credit 14
Hours
Second Semester (15 weeks)
Symbol Subject Title Hours/ wk Credit
TH pract hours
MEFT 505 Post Harvest Physiology 2 3 3
MET 506 Fruits & Vegetables Technology. 2 3 3
MEFT 507 Food Biotechnology 2 3 3
MEFT 508 Dairy Science & Technology. 2 3 3
MFT 509 Oils and Fats Tech. 2 3 3
Total 15
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Third Semester (15 weeks)

Symbol Subject Title Hours /WK Credit
TH Pract hours
MFT 510 Food Toxicology 2 3 3
MFT 511 Meat Science & Technology. 2 3 3
MFT 512 Cereal Technology. 2 3 3
MEFT 513 Food Quality Control 2 3 3
MFT 514 Advanced Human Nutrition 2 0 2
Total 14
Syllabus of the Courses

SAS 5001 Computer Application: Introduction, computer net
working, curve fitting, computer graphics, numerical and
statistical analysis, data and file structure.

SAS 5002 Scientific English: Basic scientific English, reading,
writing  comprehension,  vocabulary  building, listening
comprehension ,scientific and technical ~ writing.

MFT 501 Advanced Food Chemistry and Analysis: Introduction,
proteins, carbohydrates, food additives e.g. colouring materials,
flavourings and aroma. Chemistry of different food groups e.g.
meat, fish, milk, cereals...etc. Food sampling, moisture, ash, fats
and lipids, proteins, carbohydrates, acidity, minerals, vitamins,
amino acids, additives. Instrumental methods of analysis e.g.
chromatography, spectrometry .etc.

MFT 502 Advanced Food Microbiology : Introduction,
microorganisms important in foods e.g. Bacteria, yeast and
molds. Bacterial and fungal toxins .Microbial measures in
HACCP system .New techniques in microbial analysis e.g. PCR,
API system, ELISA....etc. Food microbiological Standards,
outlines in plant sanitation.

MFT 503 Unit Operations: Introduction, Preliminary operations e.g.
cleaning, sorting and grading. Size reduction, mixing, filtration,
centrifugation and materials handling.

MFT 504 Food Economics and Marketing: Introduction,
economics of food production and processing, food supply chain,
economics of food industries, marketing of fresh and processed
foods, potential markets for food and food products.
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MFT 505 Post- Harvest Physiology: Introduction, maturity indices
and senescence. Respiration and respiratory quotient (R .Q.) of
climacteric and non climacteric fruits. Principles of packaging
and packing operations . Storage techniques, controlled
atmosphere (C.A.). Physiological and pathological post harvest
disorders. Chilling and freezing injuries. Irradiation of fruits and
vegetables .Market preparation for tropical and subtropical fruits.
Fruits and vegetables standards for export.

MFT 506 Fruits and Vegetables Technology: Introduction, general
preparatory operation, canned products e.g. nectars, squashes and
concentrates, dehydrated fruits and vegetables, fresh food material
preservation, irradiation, pickling etc. Packaging and packing
requirements.

MFT 507 Food Biotechnology: Introduction, bacterial starter
cultures, methods of inoculums and media preparation. Utilization
of microorganisms for the production of baker's yeast, single cell
protein, antibiotics, amino acids, enzymes ...etc Production of
different fermented food products.

MFT508 Dairy Science and Technology: Introduction, fresh milk
composition, handling and hygiene, methods of milk processing
and preservation e.g. fermented milk and milk products, quality
aspects of dairy products. Packaging and packing of dairy
products.

MFT 509 Oils and Fats Technology : Introduction .Oils and fat
functionalities .Main steps in vegetable oil processing, storage,
extraction, refining, and deodorization .etc. New techniques in
vegetable oil refining; physical refining, centrifugation etc. Oils
and fats products; formulation and specification. Important
industrial processing techniques of fats for specific application
such as hydrogenation, fractionation, interesterification,
emulsification and blending .Shortenings; types, manufacturing
and uses .Deterioration of fatty products. Packaging and packing.
Analytical methods in quality control.

MFT 510 Food Toxicology: Introduction, natural food toxicant ,
toxicology of food additives, toxicology of heavy metals, G. M .F,
toxicology of food supplements, toxicology of agrochemical
residues.
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MFT 511 Meat Science & Technology: Introduction, meat structure
and chemical composition, meat handling, processing of different
meat products, meat preservation and hygiene, quality attributes.

MFT 512Cereal Technologies: Introduction, physical and chemical
composition of grains (e.g. cereals, oil seeds and legumes). Grain
evaluation and grading. Milling technology; handling, sifting,
grinding and conditioning, production of different extraction rate
Handling and storage of flour. Baking; bread types, formulations
and quality assessment.

MFT 513 Food Quality Control: Principals of quality control,
HACCP system, food sensory evaluation, food standards,
legislations and laws.

MFT 514 Advanced Human Nutrition: Introduction. Utilization of
food (digestion, absorption with minimum human physiology).
Energy production, metabolites use in this respect. Nutrients need
by body, energy, protein, vitamins, some minerals — emphasis.
Effect of processing on nutrients in food. Food balance sheet,
uses and resources policy. Assessment of food intake (individuals
/groups).
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2-9
3 —
11. Course details:
First semester (15 wks):
code Subject Title Hours /wk | Credit
TH | pret hours

MOAI1 Introduction to Organic Agriculture 2 - 2
MOA12 Sustainable Soil Management 2 2 3
MOA13 Plant Diseases and Weeds Management | 3 2 4
MOA14 Bio fertilization 2 2 3
MOA15 Scientific English 1 - 1

Sub total credit hours 13
Second semester (15 wks):

Symbol Subject Title Hours /wk | Credit
TH | prct | hours
MOA 21 Digital Communication 1 2 2
MOA 22 Organic standards and legislation - 3
MOA 23 Quality, Safety and Post — harvest Handing | 3 - 3
of Organic Products

MOA 24 Organic Commodities Production 2 - 3
MOA 25 Insect pest Management 3 2 4

Sub total credit hours 14
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Second semester (15 wks):

Symbol Subject Title Hours /wk Credit
TH pret hours
MOA 31 Farm economics and management | 3 - 3
MOA 32 Statistical analysis in agriculture 2 2 3
MOA 33 Global markets and marketing for | 3 - 3
organic food
MOA 34 Socio — economics of organic 3 - 3
farming
MOA 45 Scientific writing 1 - 1
Sub total credit hours 13

Fourth Semester:
Project and examinations
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4-2
1-4-2
Master of Business Administration (MBA)
.1
Third Semester:
Symbol Course Theoretical | Contact Credig
hours
MBAS513 | Sudanese Current Adm. Problems 2 1 2
MBAS514 | Human Resources Management 2 2 3
MBAS15 | Operation Research 2 2 3
MBA516 Production and Operation 2 2 3
Management
MBAS517 | International Marketing 2 1 2
MBAS518 | Advanced Micro Economics 2 2 3
Total 12 10 16
Fourth Semester
Symbol Course Theoretical | Contact Credit
hours
MBAS519 | Total Quality Management 2 2 3
MBAS520 | Strategic Management 2 1 2
MBAS521 | Project Management 2 1 2
MBAS522 | Managerial Accounting 2 2 3
MBAS523 | Cross — Cultural Communication 2 2 3
MBAS524 | Advanced Financial Management 2 2 3
Total 12 10 16
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Course Details:

MBAS513  Sudan Current Administrative Problems:
Administration System. History. Assessment . Comparison with
other Countries.

MBAS14 Human Resources Management: Controversy over
HRM .Models of HRM Managerial Emphasis. Corporate
Strategy and its link to HRM. HRM planning. Explanation of the
gap between HRM in theory and practice. Potential use of HRM
. Training and development . Future of HRM

MBAS15 Operation Research: Linear programming. Dynamic
programming. The Transportation problem . Assignment
Theory ,Network Analysis.

MBAS16 Production and Operation Management: Gaining
Competition . TQM. Time base Competition, Redesigning
business process of the post industrial environment Product
development. Models and Forecasting Process. Capacity
Decisions. Facility Location and Global Environmental Facility
Layout Designing. Productivity into operation, Designing
System to control and improve Quality, Aggregate planning.
Planning for Material and Resources Requirements. Inventory
Management, JIT (just In Time ) and Theory of Constrains,
Scheduling. Purchasing and Material Management.

MBAS17 International Marketing: Definition of International
Marketing. The Total Environment of international Marketing.
Self Reference Criteria. International Marketing Involvement
Decision Sequence of International Marketing Management,
Environment of International Trade. International Products Life
Cycle. Barriers to World trade. Introduction to Internet.
E- Business. Reasons for Going Online.

MBAS18 Advanced Micro Economics: Profit maximization
versus sales maximization behavior, Cost Minimization. Duality.
Theory of Consumer, Aggregation across Goods. Uncertainty,
Competitive Markets, Monopoly, Game Theory, Oligopoly,
Asset Markets. Equilibrium and certainty analysis. Welfare and
output-quality choices price-discrimination- economic modeling
of strategic choices.
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MBAS519 Total Quality Management: Overview, The concept of
quality. Quality of Production. Quality of services, Quality
assurance, Quality control, The ISO and TQM,

MBAS20 Strategic Management: Approaches of theorizing in
strategic Mgt, School of ST.MGT Design School, The Planning
School, The Entrepreneurial School, The Cognitive School. The
Learning School, The Cultural School, The Environmental
School. The Configuration School . Network Analysis.

MBAS21 Project Management: Planning the Project, Designing,
Specifying Project Activities, Sequencing the Project proposals.
Writing the project proposal, implementing the project.
Assigning the work packages, Managing people and project
relations. Maintaining the project schedules. Closing the project
management for 21 Century. Contemporary issues in project
Management, project Management Software.

MBAS22 Managerial Accounting

MBAS23 Cross—Cultural Communications: What is culture?
Rules, Relation and Uncertainty, the Group and Individuals,
Feelings and Relationships, Involvement, Status. Nature of the
Environment — Effective Business Communication (Effective
Communication-Communication Teams - Mastering listening—
Non Verbal Communication).

MBAS24 Advanced Financial Management: Capital market
portfolio Analysis investment decision.
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2-4-2
Master in Gifted and Talented (MGT)
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3-4-2
Higher Diploma in Office Management and Secretariat (DOMS)
A
First Semester
Hours / week :
Symbol Subject title flred‘t
Theoretical| Contact ours
DOMSS500 | Introduction to Office management 2 2 3
DOMSS501 | Principles of Management 2 2 3
SAS5002 | Computer Applications 2 1 2
DOMSS502 | English for business 2 1 2
SAS5005 | Report writing 2 1 2
DOMSS503 | Organizational behavior 2 2 3
Total 12 9 15
Second Semester
Hours / week ;
Svmbol Subject title flredlt
ymbo Theoretical | Contact | 1M0Urs
DOMS504 | Business communication 2 1 2
DOMS505 | Time management 2 2
DOMS506 Management information ) ) 3
System
DOMS507 | Advanced office management 2 2 3
DOMS508 Public re.latl(.)ns anq ’ 1 3
communication skills
DOMS509 | Human resources management 2 2 2
Total 12 10 16

Course outlines
DOMSS500 Introduction to office management: The concept of
office management How to plan, implement, and evaluate office
management works. The nature of office tasks. Office
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management tools and techniques. Office manager tasks Office
manager qualifications.

DOMSS501 Principles of Management: Basis of Management
theory and Science planning. Organizing. Staffing. Leading.
Controlling. Decision Making.

SAS5002 Computer Applications : Introduction and operation.
Application programs. Operation system. Official batches. Data
bases. Internet Keeping records & files .

DOMSS5002 English for business: The basics of English
language skills. How to speak, write, listen, and read English
well. The relation between business and English language (the
importance of English to business. English communication in
business organizations. The basics of translation.

SAS5005 Report writing: The concept of reports. Types of
reports. Reports write for decision making. Financial reports.
How to writing a report. Different models of report writing.

DOMSS503 Organizational Behavior: An introduction to O.B.-
determinants of individual performance motivation. Job
Satisfaction, Leadership, ~Communication, Groups and
Organization (inter group conflict).

DOMSS504 Effective Business Communication: Effective
Communication: Characteristics of Effective Messages.
Communication Challenges in Today’s Workplace: Internal
Communication, External Communication. Business on the
Internet. The communication Process. Communication Barriers.
Communication Climate. FEthical Communication. Efficient
Messages. Communicating in teams. Mastering Listening.
Nonverbal Communication.

DOMSS505 Time management

DOMS506 Management information Systems: The competitive
Business Environment What is an information System ? Major
types of the System, The New Role of information system in the
organization. The Relationship between an organization and
information system. How an Organization affects information
system, information Systems and Decisions Making in the
organization.
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DOMSS507 Advanced office management: International office
management system. The basic office mgt software applications.
Technology and office management. The critical actions to be a
successful office manager.

DOMSS08 Public relations and communication skills: the
Definition and concept of public relations, Communication and
public relations. Message in public relations. Research in public
relations interactions. Communications theories. and channels.
Work with media people. The environment of "P R ". The
Ethics of "P R" profession. Dealing with financial and
investment communities.

DOMSS509 Human resources management: Controversy over
HRM. Models of HRM. Managerial emphasis. Corporate
strategy and its link to HRM. HRM planning explanation of the
gap between HRM in the theory and practice. Potential use of
HRM. Training and development, Future of HRM.
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4-4-2
Master in Population, Development and Reproductive Health (MGT)

16 16 (

78



Sudan Academy Publishing & Distribution House

(
(
%60
6-3
%60- %50
( ) (
(
20-12
First Semester
. . Hours/ Week Credit
No Subject Title Theoretical | Practical | hours
MD/PDRH 501 | Demography and Population 2 1 3
Studies.
MD/PDRH 502| Study of Development 3 - 3
MD/PDRH 503 | Study of Reproductive Health 3 - 3
MD/PDRH 504| Basic Mathematics 3 - 3
MD/PDRH 505| Applied general statistics 3 - 3
SAS 5001 Population Policies and - - -
Population Trends.

Total 14 1 15
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Second Semester

) . Hours/ Week Credit
Subject Title Theoretical | Practical | hours
MD/PDRH 506 | Advanced Demographic 3 - 3
Techniques
MD/ PDRH 507| Population and Development 3 - 3
MD/ PDRH 508| Substantive Demography 3 - 3
MD/ PDRH 509| Computer Application in Research 3 - 3
MD/ PDRH 510| Reproductive Health and Human 3 - 3
Reproduction
SAS 5002 Advanced Statistical Methods for - - -
Demographers
Total 15 - 15
Third Semester
. . Hours/ Week Credit
Subject Title Theoretical | Practical| hours
SAS 5003 Research Methodology 3 3 6
(compulsory)
MD/PDRH 511 | Seminars on Population and 2 4 6
Development and Reproductive
Health Issues (compulsory).
Thesis/Dissertation (compulsory) - -
Total 5 7 12

PDRH 501 Demography and Population Studies. The field of
demography and population studies: Its nature, scope, and
relevance, and relationships with other disciplines. Historical
survey of population growth and trends. Demographic transition.
Basic demographic measure-commonly used rates and ratios.
Standardization techniques. Reproduction measures. The life
table technique and its uses. Population projections.

PDRH 502 Introduction on the Study of Development: What is
development? Traditional view. Why should one study
development? Reasons. Introduction to economic theories of
development: linear stages: structural models; and global
interdependence models. Modern view of and expansion in the
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perception of development. Sustained economic growth and
sustainable development. Basic needs approach. Common
characteristics of the developing nations. Human development and
the human development index of UNDP. North Sudan and the
new economic order paradigms. Population and Development; an
introduction.

PDRH 503 Study of Reproductive Health: This and its more
advanced companion course PDRH505: Reproductive health and
human reproduction, view reproductive health (RH) as one of the
more important elements in the quality of life enjoyed by the
society and in human reproduction. Reproductive health in these
course in its most comprehensive context including physical,
biological, normative social, economic, demographic behavioral
and psychological. The will cover the following main topics:
Health and human Rights. Health and Disease. Reproductive
Health (RH) and human rights, including reproductive rights of
women and men. Changing perceptions and scope of RH. RH and
recent international consensus. Human reproductive systems and
processes especially their physical, physiological and biological
determinants. Factors in RH; human reproduction in its social and
cultural context and harmful/unhealthy traditional practice. RH of
men, women youth and adolescents: common disorders and
diseases. Determinants of female RH. E.g. incidence of
pregnancies, abortions, antenatal and prenatal care, contraceptive
behavior, malnutrition economic activity and over work,
marginality in decision making domestic violence, surgical
procedures, immunization, STDS, HIV/AIDS, birth attendants,
ect. Sterility and infertility. Determinants of male RH.
Determinants of adolescents' RH.

PDRH 504 Basic Mathematics: The course is tailored in such a
way that by the end of it, students will different academic
backgrounds will be qualified to follow a proper and scientific
route on their way to the writing of their master and/ or other
researches. The following main topics will be covered: The nature
of social surveys. Planning of social surveys. Coverage of social
surveys. Basic ideas of sampling. Types of sample design. Other
aspects of sampling. Methods of collecting the information,
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document and observations mailed questionnaires interviewing.
Questionnaires. Response errors. Data processing. Data analysis,
interpretation and presentation, and Practical; research practice.

PDRH 505 General Applied Statistics: The course is intended to
introduce students it a range of statistical ideas and techniques.
The emphasis primarily on the underlying conceptual framework
of various statistical main themes.

1) Frequency Distribution
2) Measures of Location
3) Measures of Variation:

PDRH 506 Advanced Demographic Techniques: The major
influence of population trends on social and economic
development is now widely recognized. Unfortunately, the data a
viable for making estimates of population parameters are
fragmentary and subject to biases of unknown magnitude. This
course introduces a variety of techniques for estimating levels of
fertility and mortality and migration from incomplete or defective
data. The course contents are as follow: Some General
Considerations: Fertility Estimation, Mortality Estimation, The
Logit System: Some Applications of the brass methods to data
from Latin America and Africa.

PDRH 507 Population and Development: Historical perspective.
Links Between Population and Development. Population Growth
and Structure. Population and Sectoral Development. Population
Policies and Prgrammes

PDRH 508 Substantive Demography: Levels trends differentials
in mortality fertility and migration with their antecedents and
consequences. Major theoretical frameworks in each of the above
areas. With special emphasis on fertility. Contemporary
population issues policies and programmes and the ICPD
consensus and its implications.Regional and global perspectives
emanating from the contemporary growth differentials and their
social and economic and political implication. Prospects for the
future directions in each of the three demographic phenomena,
taken collectively and severally. Emerging regional and global
consensus on the relevance of population and development issues.
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PDRH 509 Computer Application Research: The course

addresses method of data analyses through computer. The students
are expected to be able to manage file and statistically analyze
their data using SPSS and Excel programme. Prior computer
experience is not necessary. This is will be taught in the computer
laboratory and student will be given generous time for practical
applications.
The main topics include: Overview of SPSS for windows. Data
files and data editor. Output and syntax windows. Data
transformation. File handling and trans formation. Data tabulation
and descriptive statistics. Other statistical analysis. 8. SPSS
graphics. Excel Programme.

PDRH 510 Reproductive Health and Human Reproduction:This
is the second and more advanced course in a series of two courses
on reproductive health (RH): Public health delivery systems and
RH. FP interventions and RH. Problems and issues in the
measurement of reproductive health. Methods of measurement of
RH, and flaws in the basic data collection system. Incidence and
prevalence of HIV/AIDS and STDS, including cross-cultural
perspective. RH and maternal mortality. RH and infant and child
mortality. Implication of STDS, HIV/AIDS at social, cultural,
economic, individual and community levels. Field reports on RH
based on selected health delivery points. Harmful tradition
practices.

SAS 5002 Advanced Statistical Methods for Demographers: Log
linear models and analysis. Survival analysis. Hazards Module
Analysis. Logistic regression with applications.

SAS5004 Research Methodology (Compulsory)

PDRH 511 Seminar: on Population and Development and
Reproductive Issues (Compulsory):Some of the preferred areas
include: Family and reproductive health, Population, environment
and sustainable development, Economic growth and structural
change, Nutrition, immunization and child survival, Population
dynamics and development, Urbanization and migration,
Population, culture and STDS/HIV/AIDS., Family structure and
composition, Maternal morbidity and mortality, Infant and child
mortality, Reproductive health including FGM, harmful traditional
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practices, women empowerment and gender, Poverty and
socioeconomic correlates, Indirect demographic estimation,
Population communication, Population and peace.
Thesis/Dissertation: Supervised research with a member of
academic staff which is developed into a thesis/ dissertation
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5-2
1-5-2
M.Sc. in Renewable Energy Technologies (MRET)

1) Introduction:
For the importance of the renewable energy technologies in the
world and the essential role it can play in environmental
conservation and development SAS established an expert panel to
look into course proposal for Master of Science in the field.
Renewable energy refers to energy resources that occur naturally
and repeatedly in the environment and can be harnessed for
human benefit. Examples of renewable energy systems include
solar, wind, small hydro, biomass and geothermal energy.
Renewable energy is also obtained from trees and plants, rivers,
and even garbage.
Renewable energy encompasses many different types of
technologies at different stages of development and
commercialization, from the burning of wood for heat in the
residential sector (traditional and low-technology) to wind-
generated electricity (widespread and technically proven) to
processes such as biomass gasification for electricity generation.
Renewable energy field is rarely covered in the syllabus of the
universities at graduate & undergraduate levels. So it is very
crucial to fill the knowledge gap in this field.
The course provides a survey of the most important renewable
energy resources, and the technologies for using these in various
types of energy systems. The potential for using renewable
energy technologies as a complement to conventional
technologies is discussed. Strategies for increasing the future use
of renewable energy resources are presented.
The course introduces participants to the fundamental principles
and applications of renewable energy systems, allows engineers
and scientists to make informed decisions on the suitability of
renewable energy sources to meet demand for electricity, and
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gain insight into design principles and operation on specific
renewable energy systems for electric power supply based on a
detailed knowledge of the technology

2) Objectives and aims:This course aims at:

Providing a high level of qualification and training in the
field of renewable energy.

Increasing use of energy from renewable sources, as a key
component of sustainability or “meeting future needs
without compromising ability of future generations to meet
their needs”.

Increasing participants awareness with importance of
sustainability to leave a better environment for future, by
reducing damage caused by conventional energies. In
particular, the urgent need to reduce greenhouse gas
emissions is leading to a rapid expansion in renewable
energy worldwide.

Improving and developing the participant's knowledge,
capabilities and planning in the field of renewable energy
with respect to the socioeconomic and environmental
requirements.

7) Beneficiaries: The graduates of this course are expected to be
employed in universities, research Institutes, governmental and
private Institutions.

Courses Description:

First Semester:

Symbol Subject Theoretical Practical Credit
Hours
MRET501 | Energy Conversion 3 3
MRET502 | Numerical methods & 2 2 3
Computation Techniques
MRETS503 | Energy and Environment 2 2
MRET504 | Energy Metrology 2 1 2
MRETS505 | Energy Management 2 2
MRET506 | Energy Economics and Planning 3 3
Total 14 3 15
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Second Semester:

Symbol Subject Theoretica] Practical Credit
hours
MRETS507 | Bio-energy Conversion 2 1 2
MRETS508 | Solar thermal energy conversion 2 | 2
MRETS509 | Solar Photovoltaic energy 2 2 3
Conversion
MRETS510 | Wind energy and mini- 2 1 2
hydropower Conversions
MRETS511 | Energy Storage systems 2 2
Total 10 5 11
Third Semester:
Symbol Subject Theoretical| Practical Credit
hours
MRETS512 | Waste to Energy Conversions 2 1 2
MRETS513 | New Energy Systems 2 2
MRETS514 | Renewable Energy Integration 2 2
MRETS515 | Measurements and control 2 2 3
Instrumentations
Total 8 3 9

Course details:

MRET501 Energy Conversion: Solid, liquid and gaseous fuels,
theory of combustion process, renewable energy sources,
introduction to nuclear energy.

MRET502 Numerical methods and Computation Techniques:
Introduction to numerical methods, finite difference method,
numerical differentiation and integration, optimization
techniques, computation techniques.

MRETS503 Energy and Environment: Earth energy systems,
ecological principles, energy systems and environment,
sustainability, environmental impact assessment.

MRET504 Energy Meteorology: Introduction to energy
meteorology, the sun as a radiation source, solar geometry,
interaction of solar energy with atmosphere, radiation
climatology, solar irradiance modeling, measuring solar
energy, origin of the atmospheric motion, fundamental forces,
balances of the horizontal wind field, wind climatology, wind
flow in the atmospheric boundary layer, wind resource
assessment.
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MRETS05 Energy management: Energy management, energy
conservation, energy audit, material and energy balance,
energy action planning, monitoring and targeting, renewable
energy management

MRETS506: Energy Economics and Planning: Introduction,
energy economics, modeling of energy systems, policies and
planning, environmental economics, financing of renewable
energy systems socioeconomic impact of renewable energy
technologies, energy rationalization.

MRET507 Bio-energy conversions: Formation of biomass,
biomass resources and classification, chemical and physical
characteristics of biomass, waste to energy conversion,
biomass conversion processes, hydrogen energy.

MRET508 Solar thermal energy conversions: Solar radiation,
its measurement and precision, solar collectors, solar heating
and cooling of buildings, conversion of heat into mechanical
energy, solar power generation.

MRETS509 Solar photovoltaic energy conversions: Principles of
photovoltaic, conversion to electric energy, fabrication and
types of solar cells, photovoltaic applications.

MRETS510 Wind energy and mini-hydropower conversions:
Energy and power in the wind, Basic aerodynamics of wind
turbines, power and energy from wind turbines, applications of
wind turbines, hybrid wind energy systems, wind farms,
energy and power in the water, fluid mechanics, hydrology,
application of water turbines.

MRETS11 Energy storage systems: Introduction, energy
storage, sensible heat storage, latent heat storage, and some
areas of application of energy storage

MRETS512 Waste to energy conversions: Introduction to solid
and liquid wastes, waste treatment and disposal, energy
generation from wastes.

MRETS513 New Energy Systems: Background, electrochemical
storage systems, magnetic and electric energy storage systems,
hydrogen energy, fuel cells, solar photovoltaic detoxication.

MRET514 Renewable Energy Integration: Need for integration
of renewable energy schemes, grid integration of renewable
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energy systems, economics, hybrid energy systems,
interconnection.

MRET515 Measurements and control Instrumentations:
Instrumentation and measurement systems, control systems,
introduction to microprocessors.
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Higher Diploma in Nuclear Science (DNS)

6-2

1-6-2

1. Objectives: By the end of this diploma the student will acquire
basic knowledge in radiochemistry, radiobiology, nuclear physics,
statistics, and radiation protection.

2. Beneficiaries: Ministries. Institutions. Private sector.

Semester (1) General

Symbol Course title Theoretical Practical Credit

hours
DNS500 Introduction to nuclear science 3 - 3
DNSS501 Nuclear chemistry 3 - 3
DNS502 Modern Physics 1 - 1
DNS503 Introduction to radiobiology 3 - 3
DNS504 Radiation protection 2 - 2
SAS5001 Mathematics and Statistics 2 - 3
Total 14 - 15

4.1 Detailed syllabus of the courses:
DNS500 Introduction to nuclear science: Atomic models:

Species of atomic nuclei, Properties of atomic nucleus, Atomic
masses and weights, Isotopic masses and abundance.
Radioactive decay: Patterns of nuclear stability, Conservation
laws. Alpha decay, Beta decay, Gamma emission and internal
conversation, Spontaneous fission, Delayed emission of
neutrons , Delayed emission of protons, Delayed emission of
heavy particles. Time law of radioactive decay. Interaction of
radiation with matter. Nuclear reactions(1)

DNS501 Nuclear chemistry: Radionuclides in nature, Natural
radio activity, Cosmogenic radio nuclides, Primoradionuclide,
Natural decay series, Applications of radionuclids (radiation
sources), Anthropogenic radioactivity: Nuclear weapons,
Nuclear power plants, Nuclear accidents, Other anthropogenic
sources.

DNS502 Modern Physics: Introduction to special relatively.
Photo-electric effect. Compton effect. X-rays. De Brogley
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waves. Atomic structure. Hydrogen atom. Atomic spectra,
Natural radioactivity. Radioactive decay law. Interactions of x-
and gamma-rays with matter. Absorption law. Detectors of
nuclear radiations.

DNS503 Introduction to radiobiology: Cell biology. Interaction
of radiation with biological matter., Radio sensitivity.
Modification of radio sensitivity. Radiation effects on cells,
tissues and organisms.

DNS504 Radiation protection: Introduction to atomic structure.
Radioactivity. Nuclear reaction. Radiation sources. Application
of radionuclides: medical, industrial, agriculture, research and
training. Dosimetric quantities and units. Radiation detectors.
Biological effect of radiation. Scope of basic legal frame work
of radiation protection. The role of international organization in
radiation protection. The regulatory system. Calculation of
internal and committed effective dose. Calculation of external
dose. Protection against occupational exposure. Safe transport of
radioactive materials. Waste management. General principles
and types of accidents. Emergency preparedness.

SAS5001 Mathematics and Statistics: Calculus: Functions,
Limits, Techniques of differentiation, Applications of
integration. Differential equations: order and Degree of
differential equations, Solutions and applications of simple
differential equations. Statistics: Errors in classical analysis,
significant tests, quality control and sampling, counting statistic,
SPSS and its applications.

Semester (2) Biology

Symbol Course title Theoretical | Practical Credit
hours

DNS506 | Advanced radiobiology 3 3 4

DNS507 | Biological chemistry 3 3 4

DNS508 | Human physiology 2 3 3

Training and practical 6 3

Total 8 15 14

DNS506 Advanced radiobiology: Effects of radiations on the
embryo and fetus. Predictive assay. Hyperthermia. Clinical
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radiobiology. Late effects of irradiation. Sensitizers and
protectors.

DNS507 Biological chemistry: Chemistry and metabolism of:
Carbohydrates, Lipids, Amino acids, Nucleotides. Enzymology.
Proteins and peptides. Gene expression. Indo basic
endocrinology. Principle of immunity. Biochemical technique.
Radionuclides in biological science.

DNSS508 Human physiology: Physiological principles and
concepts. Blood physiology. Cardiovascular system. Respiratory
system. Renal physiology. Endocrine system. Reproduction.
Digestive system.

Semester (2) physics
Symbol Course title Theoretical | Practical Credit
hours
DNS509 | Nuclear Physics 2 3 3
DNS510 | Nuclear experimental 2 3 3
techniques
DNS511 Neutron and reactor physics 2 1 2
DNS512 | Radiation dosimetry 2 2 3
Training and practical 6 3
Total 8 15 14

DNS509 Nuclear Physics: Radioactivity. Gamma decay, Gamma
irradiators.  Linear  accelerators.  Cyclotrons.  Electron
accelerators. Nuclear interactions. Nuclear fission. Nuclear
fusion. Nuclear reactors.

DNS510 Nuclear Experimental Techniques: Interaction of
nuclear radiations with matter (heavy and light charged
Particles, neutrons, x-and gamma-rays). Nuclear radiation
detectors and their properties. X-ray fluorescence. X-ray
diffraction. Mossbauer spectroscopy. Neutron activation
analysis. Other special nuclear experimental techniques.

DNS511 Neutron and reactor physics: Neutron sources. Neutron
interactions. Elastic neutron scattering. Nuclear fission. Nuclear
reactors. Thermal neutron diffusion. Fast neutron diffusion and
reactor criticality.

DNS512 Radiation Deosimetry: Dosimetry. Radiometric
quantities. Dosimetric quantities. Interaction coefficient. Dose
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equivalent quantities. Dose limiting quantities. Collective dose
quantities.
Semester (2) Chemistry

Symbol Course title Theoretical| Practical Credit
hours
DNS513 | Applications of Radiotracer 2 2 3
DNS514 | Principles of nuclear power 2 2 3
DNS515 | Radiation detection instruments 2 2 3
DNS516 | Nuclear and Nuclear-related 2 1 2
techniques
Training and practical 6 3
Total 8 13 14

DNS513 Applications of Radiotracer: Basic assumptions for
tracer use. Chemistry of trace concentrations: Adsorption,
Radiocolloids, Equilibrium reactions, Precipitation and
crystallization, Electrochemical properties, Tracer separation
methods. Analytical applications: Radiometric analysis, Isotope
dilution analysis, Activation analysis, Substoichiometric
analysis. Industrial uses of. Radiotracers: Mixing, Liquid
volumes and flows, Chemical processing. Environmental.
Applications.

DNSS514 Principles of nuclear power: The nuclear reactions(2):
Types and mechanisms of nuclear reactions, Kinetics of nuclear
reactions, Reaction cross-section, Experimental calculations of
reaction cross-section, Nuclear reaction yield calculations.
Particle generators: Isotopic neutron sources, Particle
accelerators, Nuclear reactors (Components of nuclear reactors.
Energy release in fission. Fission probability. Neutron
moderation. Classification of nuclear reactors)

DNS515  Radiochemistry  instrumentation: Gas-filled
detectors: Ionization chambers, Proportional counters, Geiger-
Muller counters. Scintillation detectors: Gas Scintillation
detectors, Liquid Scintillation detectors, Photomultiplier tube
Inorganic. Solid state semiconductor detectors: Theory of
semiconductor detectors, Surface Barrier detectors, Lithium-
drifted semiconductor detectors, Intrinsic germanium detectors.
Other components of electronic detector systems: Non
electronic detection systems, Photographic plates, Chemical
detectors, Colorimetric detectors, Cloud and bubble chambers,
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TLD's, Special neutron detectors, Thermal neutron detectors,
Fast neutron detectors. Statistics of counting and associated
errors.
DNS516 Nuclear and nuclear- related techniques: AAS. XRF.
NAA. PIXE. Méssbauer spectrometry. Liquid scintillation counting.
Beta counting. Alpha spectrometry.Gamma spectrometry.
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2-6-2
M.Sc. In Medical Physics (MMP)

1. Introduction: The use of ionizing radiation in Sudan started as early as
1963, most of this use was in the medical sector particularly for diagnostic
and therapeutic purposes. At present there are two large centers for radio-
diagnostic and radiotherapy, one in Khartoum and the second in Al-Gezira
state. However there is a plan to increase such centers to meet the rapidly
increasing number of patient in the country referred to such department
and it is planned to establish a new centre in EI-Obeid state in the near
future. However such activities have not been accompanied with the
development of man power especially medical physicists who are
considered to be the core of any diagnostic or therapeutic applications of
radiation. The total number of qualified (M.Sc. Holders) medical
physicists currently available in the country is only 8 most of them work in
nuclear medicine and radiotherapy department and so far there is no
medical physicist in any of the diagnostic radiology department in the
country. The role of a medical physicist in radiology, nuclear medicine
and radiotherapy departments can be summarized in the following points:

1.laying down and overseeing the quality assurance program
2.calibration of the medical equipment
3.radiotherapy planning
4.laying down and overseeing radiation protection program
5.carry out related researches
6. development of work methodology.
2. Objectives of the Course:
a) General:
= To overcome the acute shortage in qualified medical physicist
currently present in the country.
= To improve the performance of all relevant department
= To enable further —needed expansion of such medical services
throughout the country.
b) Specific objectives of the course are to qualify the students for:
= Working effectively in the field of medical physics.
= Conducting research that may lead to new applications of physics
for diagnosis and treatment of disease.
= Advising and guiding for skillful operation of the equipment for
any type of medical investigation.
7. Beneficiaries: Special Ministries. Institutions. Private sector.
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First semester:

Code subject Theoretical | Practical Credit
hours
MMP501 Anatomy 2 2 3
MMP502 Advanced physiology 2 1 2
MMP503 Advanced Biochemistry 2 1 2
MMP504 Advanced Oncology 2 1 2
SAS5001 Statistics 2 1 2
MMP505 Radiation Physics 2 2 3
Total 12 8 14
Second Semester:
Code subject Theoretical | Practical Credit
hours
MMP506 Radiation Dosimetry 2 2 3
MMP507 | Radiobiology 2 - 2
MMP508 Radiation Protection 2 2 3
MMP509 Electronics a.nd Medical ) 2 3
Instrumentation
MMP510 Diagnostic Radiology 2 2 3
Total 10 8 14
Third Semester:
Code Subject Theoretical | Practical Credit
hours
MMP511 Nuclear Medicine 2 2 3
MMP512 Radiotherapy 3 2 4
Application of Non lonizing
MMP513 Radiation in Medicine 2 2 3
Total 7 6 10

- On job training and dissertation for 12 months

- Fields of training: Medical imaging (dosimetry + q.c diagnostic +
nuclear medicine + radiation protection) 4 months . Radiotherapy (5
months).
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Syllabus of the courses:

Semester 1:

MMP501 Anatomy: Cells and tissues, stages of development, surface
anatomy and landmarks, outline of anatomy of body systems
(skeletal, muscular, circulatory, respiratory, digestive etc.)

MMP503 Advanced Physiology: Extended biochemical knowledge
to the function of the whole organism, feedback and homeostasis,
effect of external stimuli receptors and effectors nerve and
hormonal control, respiratory system, cardiovascular system,
tissues and fluid, digestion and excretion, fluid balance,
reproduction, defense systems, nervous system.

MMP502 Advanced Biochemistry: Building blocks(proteins-
carbohydrates-lipids-enzymes-nucleic acids-DNA), protein
synthesis and genetic code, energy-ATP, metabolism anabolic and
catabolic reactions, membranes, transport systems digestion and
absorption, respiration , vitamins and minerals.

MMP504 Advanced Oncology: Definition and characteristics of
tumors, benign and malignant tumors, tumors staging, method of
spread of malignant tumors, radio sensitivity, curability, endocrine
disorders, treatment of malignant disease, radiotherapy in benign
and malignant tumors.

SAS5001 Statistics: Descriptive statistics, Choosing statistical test,
Two Samples, One Factor, Two Factor, Association, Regression,
SPSS Program .

MMPS505 Radiation Physics: Introduction, Atomic and Nuclear
Structure, nuclear stability, luminescence, interaction of radiation
with matter, nuclear reactions, production of x-rays, measurement
of ionizing radiation, quality of x-ray beams, measurement and
calculation of absorbed dose.

Semester 2:

MMP506 Radiation Dosimetry: Introduction, photon fluence and
energy fluence, kerm, cema, absorbed dose, stopping power,
relationships between dosimetric quantities, cavity theory,
radiation dosimeters, introduction, properties of dosimeters,
ionization chamber dosimetry systems, film dosimetry,
luminescence dosimetry, semiconductor dosimetry, other
dosimetry systems, primary standards, radiation monitoring
instruments: introduction, operational quantities for radiation
monitoring, area survey meters, individual monitoring .
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MMP507 Radiobiology: Introduction, cell and molecular biology,
classification of radiations in radiobiology, cell cycle and cell death,
irradiation of cells, molecular and cellular radiobiology, effect of
ionizing and non ionizing radiation on cell cycle, mechanisms of
cell damage, irradiation of macromolecules, type of radiation
damage, cell survival curves, dose —response curves, measurement
of radiation damage in tissue, normal and tumor cells :therapeutic
ratio, physical factors affecting radiosensitivity, biological factors
affecting radiosensitivity, acute and chronic effects, local tissue
damage ,risk estimates, radiation induced malignancy, total risk of
malignancy, radiation and pregnancy.

MMP508 Radiation Protection: Introduction, radiation effects,
international consensus and radiation safety standards, types of
radiation exposure, quantities and units used in radiation protection,
basic framework of radiation protection ,governmental regulation and
infrastructure, scope of the basic safety standards, responsibility for
implementation of the basic safety standards document, safety in the
design of radiation sources and equipment, safety associated with
acceptance tests, commissioning and operation, security of sources,
occupational exposure, medical exposure, public exposure, potential
exposure and emergency, general shielding calculations, shielding
calculation for; conventional x-ray room, fluoroscopy unit, co-60
and linear accelerator installation, shielding design for brachytherapy
facilities. radiation safety in nuclear medicine, laboratory safety
practice, radiation accidents, radioactive waste disposal

MMP509 Electronics And Medical Instrumentation: introduction
to electronics, introduction to digital electronics , electrical circuit
of diagnostic x-rays equipment (conventional x-ray, dental units,
fluoroscopy, mammography, computed tomography), kilovoltage
units (Grenz-ray therapy, contact therapy, superficial therapy,
orthovoltage therapy or deep therapy, supervoltage therapy),
megavoltage units (linear accelerator, co-60 unit), non ionizing
radiation equipment (laser, microwave, shortwave, ultraviolet,
infrared, etc.)

MMP510 Diagnostic Radiology: Radiographic film ,quality
,exposure and technique (film characteristics and construction;
latent image and types of film; processing and processors,
intensifying screens , beam restricting devices, the grid,
radiographic quality, Radiographic exposure, Radiographic
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technique, mammography, fluoroscopy digital x-ray imaging
computed tomography , quality control .
Semester 3:

MMP512 Nuclear Medicine: Introduction, production of radioactive
nuclides, radionuclide, radionuclide generators ,dose calibrators,
well type scintillation counters, single and multiprobe counting
systems, radiopharmaceuticals, choice of radionuclides, choice of
radiopharmaceuticals, basic principles of tracer techniques,
principles of radioimmunoassay counting system liquid
scintillation counting systems, measurement errors, measurement of
radioactivity, scintillation counting and y spectrometry, sample and
whole body counting, gamma cameras, selection of operating
parameters and choice of equipment, basic principles of
.(SPECT),basic concepts of positron emission tomography (PET),in
vitro studies with manual and automatic counting systems ,quality
assurance in nuclear medicine.

MMP511 Radiotherapy: Machines For External Beam
Radiotherapy, External Photon Beams :Physical Aspects, Clinical
Treatment Planning In External Photon Beam Radiotherapy ,
Electron Beams: Physical And Clinical Aspects, Calibration Of
Photon And Electron Beams, Acceptance Tests And
Commissioning, Computerized Treatment Planning Systems For
External Beam Radiotherapy, Quality Assurance Of External Beam
Radiotherapy , Brachytherapy, Special Procedures And Techniques
In Radiotherapy.

MMP513 Application of Non Ionizing Radiation in Medicine:
imaging with non ionizing radiation : physical principles of
magnetic resonance imaging (MRI),Physical principles of
diagnostic ultrasound, diagnostic ultrasound instrumentation and
operation , Doppler ultrasound, biological effects of ultrasound.
Ultraviolet, LASER in medicine, infra-red, short wave, microwave.
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3-6-2
M.Sc. in Radiation and Environmental Protection (MREP )
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30-20 :
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Structure of The Program:
First Semester:

] . Credit
Code Subject Theory | Practical Hours
REP 201 Radla}tlop Protection in Non Medical 4 3 5
Applications
REP 202 Radlat19n Safety and Environmental 4 3 5
Protection
REP 203 | Chronic and Emergency Exposure 2 3 3
REP 204 Assessment of External and Internal ) 3 3
Doses
Total Credit Hours 16
Second Semester:
Code subject Theory Practical iredlt
ours
REP 101 | Radiation Physics and Dosimetry 4 3 5
REP 102 | Radiobiology 3 | - 3
REP 103 | Principles of Radiation Protection 2 | - 2
REP 104 Radlgltlop Protection in Medical 4 3 5
Applications
Total Credit Hours 15

* On the job training for S months =3 credit hours
* Fields of training:
1. radiation Protection In medical Applications
2. Radiation Protection In Non Medical Applications
3. Environmental Protection

*Dissertation for 4 Months: 3 credit hours
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Syllabus Details:

REP 101: Radiation Physics and Dosimetry 5(4,3): Basic physics,
Interaction of radiation, Sources of radiation, Quantities and
units, Dosimetric calculations and, Principles of radiation
detection and measurement.

REP 102: Radiobiology 3(3,0): Effects of radiation at the
molecular and the cellular level, Deterministic effects,
Stochastic somatic effects, Stochastic hereditary effects, Effects
on the embryo and foetus, Epidemiological studies and issues.

REP 103: Principles of Radiation Protection 2(2,0): The concept
of radiation detriment, Conceptual framework, The role of
international organizations in radiation protection, The
development of safety culture, Legal framework for radiation
protection and the safe use of radiation sources, Regulatory
system, Assessment of effectiveness of the regulatory programs.

REP 104: Radiation Protection in Medical Applications 5(4,3):
Organization and management, Methods of protection and the
safe use of radiation sources; optimization, Individual and
workplace monitoring, Health surveillance, Potential exposures,
Protection against occupational exposure in diagnostic
radiology, Protection against occupational exposure in nuclear
medicine, Protection against occupational exposure in
radiotherapy, Justification of medical exposures, Optimization
of protection for medical exposures, Accidental exposures in
medical applications.

REP 201: Radiation Protection in Non Medical Applications
5(4,3) : Protection against occupational exposure in industrial
radiography, Protection against occupational exposure in
industrial irradiators and accelerators, Protection against
Occupational Exposure in the Use of Nuclear Gauges, Protection
against occupational exposure in of tracers, Protection against
occupational exposure in well logging devices, Protection
against occupational exposure in radioisotope production plants,
Protection against occupational exposure in nuclear installations,
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Protection against occupational exposure in mining and
processing of raw materials, protection against non ionizing
radiations.

REP 202: Radiation Safety and Environmental Protection
5(4,3): Sources of environmental exposure , Responsibilities and
organization, Safe transport of radioactive material, Safety of
radioactive waste management, Environmental dose assessment,
Source and environmental monitoring, Consumer products.

REP 203: Chronic and Emergency Exposure 3(2,3): General
principles and types of events, Basic concepts for emergency
response, Basic concepts for emergency preparedness for a
nuclear accident or radiological emergency, Developing a
national capability for response to a nuclear accident or
radiological emergency, Overview of assessment and response
in a radiological emergency, Overview of assessment and
response in a nuclear reactor emergency, Monitoring in a
nuclear accident or radiological emergency, Emergency
monitoring overview, Medical management of radiation injuries,
Communication with the public, International co-operation.

REP 204: ASSESSMENT OF EXTERNAL AND INTERNAL
EXPOSURES 3(2,3): Assessment of occupational exposure due
to external sources of radiation, Assessment of occupational
exposure due to intakes of radionuclides,
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1-7-2
M.Sc. in Microbiology in Tropical Medicine
1
1
2
3
Code Course Name Theory | Practical Contact) Credit
Hours | Hours
T™M101 General bacteriology 2 1 2
T™M102 General Virology 2 1 2
TM103 General Mycology 2 1 2
TM104 Molecular Biology 2 1 1 3
TM105 Immunology I (Basic Immunology) 2 2 3
SAS5003 Research Methodology I (Methodology) 1 1 2
Total 11 1 7 13
Code Course Name Theory| Practica Contact | Credit
Hours | Hours
MMTM506 | Zoonotic Diseases 2 1 3
MMTMS507 | Advance Tropical Bacteriology 2 1 1 3
MMTMS508 | Advance Tropical Virology 2 1 1 3
MMTMS509 | Advance Tropical Mycology 2 1 1 3
MMTMS510 | Application of Microbiology 2 2 3
SAS5003 Research Methodology II (Data Analysis) 2 1 2
Total 12 3 7 11
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15 :

Syllabus detailed

Semester one :

TM101 General bacteriology: Introduction: History, Bacterial
evaluation and taxonomy. Structure and Function: Anatomy of
procaryatic cell i.e cell membrance, cell wall, flagella,Bacterial
chromosme...etc, General characteristic of Bacterial, Classification
and Nomenclature. Method of identification of Bacteria. Nutrition,
Cultivation and Growth: Growth curve of Bacteria and growth
numbers, Growth requirements needed by, Condition influence
bacterial growth, Aspetic techniques in inoculation, transfere
procedure and isolation. Bacterial Metabolism: Translocation and
transport across plasma memberance: types and mechanism,
Catabolism, Anabolism , Biosynthesis. Control of Bacterial
Growth: Physical and chemical method of bacterial, Static and
cidal antimicrobial agent, Antibiotic, mode of action in bacterial
control and mechanism of antibiotic resistance.

TM102 General Virology: The course deals with pathogenic
viruses in man and animal with respect to their structure, cultural
characteristics, antigenic, structure, pathogenesis, methods of
laboratory diagnosis of the diseases they causes. Introduction:
Historical notes, Structure: Nucleic acids, capsid, symmetry,
proteins, polysaccharides, envelop. Size, Geometric symmetry,
General properties of viruses, DNA viruses, Classification,
Replication, Isolation and Propagation of viruses: Virus—cell
interactions, Pathogenesis at the host level: Mechanism of
infection and viral spread though the body, Routes of entry, Host
specificity and tissue tropism, Mechanism of spread in the body,
Mechanisms of virus shedding. Molecular biology techniques in
virology

TM103 General Mycology: Introduction to Mycology: Definition
of fungi, General characteristics of fungi, Economic importance of
fungi. Classification of Fungi. Properties used in classification:
Production of Asci, Production of Basidium, Production of
Sporangium, Production of Conidia, Production of Zygospores.
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Morphology and types of Fungi: Dimorphic fungi, Opportunistic
Fungi, Commensal Fungi. Yeast and yeast-like Fungi: Perfect
Yeast, Imperfect Yeast, Diseases caused by Yeast in man and
animals. Pathogenesis of Fungi. Superficial infection: Tina
versicolor, Tina pedis (athelet foot), Tina corpors (Ringworm of
the body), Tina capitis (Ringworm of the hair and scalp), Tina
cruris (Ringworm of groin), Nail infection (Paronychia).
Cutaneous and sub-cutaneous infection. Systemic infection.
Diagnosis: Methods used to diagnose Candida albicans in the
laboratory, Slide preparation for microscopic examination.
Treatment: Symptomatic treatment, Systemic treatment. Safety
precaution: For laboratory workers, Disinfection and sterilisation

TM104 Molecular Biology: Introduction to Genetics, Cytogenetics
and Chromosomes: Introduction to Molecular Biology, Cell
Cycle, DNA structure and function, RNA structure and function,
DNA Replication, Repair and Recombination, Transcription,
Genetic code, Protein synthesis, Regulation of gene expression: In
Prokaryotes, In Eucaryotes, Restriction enzymes: Endonucleases,
Exonucleases. Gene library : DNA sequencing, Implication of
DNA in vitro (Polymerase Chain Reaction), Mutation, Molecular
Cytogenetics, Oncogene and cancer, Human genome, Natural
cloning and Artificial cloning, Applications of DNA technology,
Bioinformatics. Practical: DNA isolation, Agarose gel preparation
and separation of DNA on gel electrophoresis, Amplification of
DNA (gene) using Polymerase Chain Reaction (PCR), Detection
of nucleic acid using ethidium bromide, Culture of blood
lymphocytes to study the chromosomes, Analysis of the
chromosomes, (Electrophoresis) Protein separation using
polyacrylamide gel .

TM105 Immunology I (Basic Immunology): Overview of the
Immune System, Innate (nonspecific) Immunity: Anatomic
Barriers, Physiological Barriers, Endocytic and Phagocytic
Barriers, Inflammatory Response Barrie. Acquired (specific)
immunity artificially acquired: vaccination, Cells of the immune
system. B-lymphocytes origin maturation, T-lymphocytes origin
maturation. Thymic selection: Antigen activity (Tumor), Antigen
presenting cells. Humoral and cellular immune responses:
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Antigens, epitopes, Hapten, Factors influence antigenicity,
Recognition of antigen, B lymphocytes and T lymphocytes,
Primary lymphoid tissues, Secondary lymphoid tissues.

SAS5003 Research Methodology I : Methodology: What do we
mean by research?: Problem identification, Rationale, Objectives:
Overall (or purpose), Specific, Subsidiary, Type of studies,
Experimental studies: Clinical or field trials, Community trials,
Observational studies: Cohort study, Case-control study, Cross-
sectional study, Criteria for selection of study population, Sample
size determination, Sampling techniques: Simple random
sampling: Systematic sampling, Stratified sampling, Multi-stage
sampling: Cluster sampling. Ethics in research: How to design a
questionnaire? Open and closed questions: Interviewing (filling in
the questionnaire). Fieldwork: Selection of study area, Suitable
time for the study, Requirements for sample collection, The team,
Materials and equipment, Samples collection, labeling and
preservation. Laboratory work: Laboratory organization, Duties
and responsibilities, Development of SOPs for all techniques,
Trouble shooting, Recording of results and data organization, Data
entry and cleaning. Administrative steps common to many
investigations. Planning. Organization. Execution. Data analysis
(Biostatistics): Evaluation and feedback. Scientific writing:
Proposal, Report, Paper, Thesis.

Semester two:

MMTM506 ZOONOTIC DISEASES: Brief review of the
microbiology of the etiologic agent: Descriptions of the clinical
presentations in both animals and humans , information related
to diagnosis, treatment and control in Human & animals ,
Economic importance & impact on the public Health. General
introduction on Zoonosis: Definitions, Transmission, Impact,
Classification. Microbial Zoonotic diseases: Viral Diseases,
Bacterial Diseases, Fungal diseases and other diseases of
interest. Viral diseases, Rabies, Avian Infleunza, Rif vally fever,
West Nile fever, Jungle Yellow fever, Sindbis fever, Criman
haemarrhaic fever, Lassa fever, Marburge disease and Ebola
virus fever, Psittacosis, ornitosis. Bacterial Diseases: Anthrax,
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Salmonellosis, Bruellosis, Listerias, Pasturella tularenasis, E.
coli, leptospirosis, plague, shigellosis, tularaemia. Fungal
Diseases: Ring Worm, Candidasis , Vaginitis, Nail infection,
Phycomycosis. Rickettsial diseases: Q-fever. V-Unconventional
agents:  Bovine  Spongiform  Encephalopathy. = Some
Parasitological ~ Diseases: = Echinococcosis,  hydatidosis,
toxoplasmosis  and trematodosis, Samples collection,
identification & Isolation of infectious agents, Diagnostic
techniques, Safty precautions

MMTMS07 Advance Tropical Bacteriology: The course deals
with pathogenic bacteria with respect to their morophology,
cultural characteristic, antgenic structure, pathogenesis, method
of laboratory diagnosis of the tropical diseases they cause €. g.,
Pseudomonas: Enterobacteria, Staphylococci, Mycobacteria.
Practical: Safety in the laboratory, Study of different culture
media and their respective uses in the lab, Study of different
types of microscopes used, Description of the major staining
techniques, Method of isolation, purification and identification,
Sensitivity test, Diagnostic serology.

MMTMS08 Advanced Tropical Virology: Advanced virology.
Important human viral diseases. Herpesviruses —DNA
Enveloped: Herpes simplex viruses (HSV) 1 and 2, Varicella-
zoster virus (VZV), Cytomegalovirus (CMV), Epstein-Barr
virus (EBV) . Poxviruses — DNA Enveloped: Smallpox virus,
Mulluscum  contagiosum virus. Adenoviruses — DNA
nonenveloped. Papillomaviruses — DNA nonenveloped.
Parvoviruses. HIV infection (AIDS) RNA-enveloped. Hepatitis
viruses. Haemorrhagic fever viruses: Yellos fever: Dengue
fever, Ebola, Marburg. Mumps virus: Measles and Rubella
(German Measles), Poliomyelitis, Rabies. Respiratory tract
infections: Influenza A and B viruses, Respiratory syncytial
virus, Para influenza viruses, Rhinoviruses. Gastrointestional
tract infections- viral diarrhea diseases. Oncogenic viruses.
Arboviruses. Slow virus-diseasescaused by unconventional
virus-like agents. Practical: Solutions and Buffer: Preparation
of Buffer, Molar solution + Normal solution, Measurement of
the pH of solutions. Viruses microscopy: The light microscope,
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The immunofluorescent microscope, The electron microscope.
Virus replication (isolation). In cell and tissue culture, In
chicken-embryo eggs. Determination of the ID50 of viruses in
biological materials. Serology: Haemagglutination (HA) and
haemagglutination-inhibition (HI) tests: Agar-gel precipitation
(AGP) test, Virus neutralization, Enzyme-;inked immunosorbent
assay (ELISA), Immunoflorescent test-directt-indirect, Passive
haemagglutination (PHA).

MMTMS509 Advance Tropical Mycology: Mycotoxins: Definition
of Mycotoxins, Common members of mycotoxins, Analytical
techniques  for Mycotoxins: TLC, Spectrophotometer,
Mycotoxins kits, Aflatoxins. Other mycotoxins and their
infection on both man and animals: DON, Zearalenone,
Ochratoxins, Fumonisin. Nutrition and growth of Fungi:
Nutrition requirement, Growth requirement, Prevention of
Mycotoxin contaminants. Isolation and identification of Fungi:
Isolation from cadavers, Isolation from soil, Isolation using
selective media, Purification, Identification: Morphological
characteristics, Colonial characteristics. Identification of Yeast:
Germ tube test, Auxanogram kits, Methylene Blue stain,
Pseudohyphae and Chlamydospores. Propagation and storage:
Surface culture, Submerged culture. Propagules Enumeration:
Preparation of inoculum, Quantification using haemocytometer,
Viability Test, Germination, CFU. Methods of preservation of
Culture. At temperature above freezing: Serial transfer, Mineral
oil, Distilled water. Preservation by Freeze-Drying
(Iyophilisation),Preservation in Frozen state, Silica Gel, Liquid
nitrogen. Diagnosis: Application of molecular Techniques,
Serology, Immunodiagnosis (ELISA)

MMTMS510 Application of Microbiology: Food technology. Safe
Water. Vaccines. Control of diseases

SASS5003 Research Methodology II: Data Analysis. Introduction:
What is statistics? Definitions of terms commonly used in
statistics, Type of variables, Type of scales. Descriptive statistics
(univariate analysis), Descriptive statistics for quantitative
variable. Frequency distribution: Ungrouped frequency
distribution, Grouped frequency distribution, Cumulative
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frequency and cumulative percentage distribution, Exercises.
Graphing techniques: Histogram, Frequency curve, Cumulative
frequency curve and cumulative percentage curve, Exercises.
Measures of central tendency, The mean, The mode, The
median, Comparison between the mean and the median.
Measures of dispersion, Range, Variance, Standard deviation,
The normal distribution, The relationship between the standard
deviation and the frequency distribution, Exercises. Descriptive
statistics for qualitative variable: Proportion, Percentage, Ratio,
Rate, Exercises. Graphing techniques, Bar chart, Pie chart.
Inferential statistics (bivariate analysis only), Significance
testing and p-value, T-test, Chi-square test, McNemar’s test,
Measures of Risk, Specificity and sensitivity, Regression.
Correlation.
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Bad) ghliall ab B delia) ale piuale 2-7-2
M.Sc. in Immunology in Tropical Medicine (MITM)

0
()
()
0)
Code Course Name Theor | Practic | Credit
y al Hours
TM105 Immunology I (Basic Immunology) 2 3 3
MITM502 | Immunology II (Immunoglobulins) 2 0 2
MITMS03 | Immunology III (Cytokines) 2 0 2
MITM504 | Immunology IV (The complement 2 0 )
system)
T™M104 Molecular Biology 2 3 3
SAS5003 | Research Methodology I ) By
(Methodology)
Total 12 6 14
Code Course Name Theory | Practical Credit
Hours
MITMS506 | Immunology V (Hypersensitivity ) 3 3
Reactions)
MITMS507 | Immunology VI (Immune Response
. . 2 3 3
to Infectious diseases)
MITMS508 | Immunology VII (Immunogenetics) 2 3 3
MITMS509 | Immunology VII (Antigen ) 3 3
processing and presentation)
MITMS510 | Immunology IX (Autoimmunity) 2 3 3
SAS5003 | Research Methodology II (Data
: 2 0 2
Analysis)
Total 12 15 17

112



Sudan Academy Publishing & Distribution House

Syllabus details

Semester one:

TM105 Immunology I (Basic Immunology): Overview of the
Immune System. Innate (nonspecific) Immunity: Anatomic
Barriers, Physiological Barriers, Endocytic and Phagocytic
Barriers, Inflammatory Response Barrier. Acquired (specific)
immunity artificially acquired: vaccination: Cells of the immune
system. B-lymphocytes origin maturation, T-lymphocytes origin
maturatio. Thymic selection: Antigen activity (Tumor), Antigen
presenting cells. Humoral and cellular immune responses:
Antigens, epitopes, Hapten: Factors influence antigenicity,
Recognition of antigen, B lymphocytes and T lymphocytes,
Primary lymphoid tissues, Secondary lymphoid tissues .

MITMS502 Immunology II: Immunoglobulins (Igs): Basic
structures of immunoglobulins: B cells receptor, Antigenic
determinant on immunoglobulins, Production of monoclonal
antibodies, Antigen antibody interaction.

MITMS503 Immunology III: Cytokines: Properties of cytokines,
Cytokine receptors, Cytokine secretion by T lymphocytes,
Cytokines related diseases , Therapeutic use of Cytokines.

MITM504 Immunology IV: The complement system: The
complement components, Complement activation, Biological
consequences of complement activation, Complement deficienc.

TM104 Molecular Biology: Introduction to Genetics, Cytogenetics
and Chromosomes, Introduction to Molecular Biology, Cell Cycle,
DNA structure and function, RNA structure and function, DNA
Replication, Repair and Recombination, Transcription, Genetic
code, Protein synthesis, Regulation of gene expression: In
Prokaryotes, In Eucaryotes. Restriction enzymes Endonucleases,
Exonucleases. Gene library. DNA sequencing. Amplication of
DNA in vitro (Polymerase Chain Reaction). Mutation. Molecular
Cytogenetics. Oncogene and cancer. Human genome. Natural
cloning and Artificial cloning. Applications of DNA technology.
Bioinformatics. Practical: DNA isolation, Agarose gel preparation
and separation of DNA on gel electrophoresis, Amplification of
DNA (gene) using Polymerase Chain Reaction (PCR), Detection
of nucleic acid using ethidium bromide, Culture of blood
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lymphocytes to study the chromosomes, Analysis of the
chromosomes , (Electrophoresis) Protein separation using
polyacrylamide gel.

SAS5003 Research Methodology I : Methodology: What do we
mean by research?: Problem identification, Rationale, Objectives:
Overall (or purpose), Specific, Subsidiary, Type of studies,
Experimental studies: Clinical or field trials, Community trials,
Observational studies: Cohort study, Case-control study, Cross-
sectional study, Criteria for selection of study population, Sample
size determination, Sampling techniques: Simple random
sampling: Systematic sampling, Stratified sampling, Multi-stage
sampling: Cluster sampling. Ethics in research: How to design a
questionnaire? Open and closed questions: Interviewing (filling in
the questionnaire). Fieldwork: Selection of study area, Suitable
time for the study, Requirements for sample collection, The team,
Materials and equipment, Samples collection, labeling and
preservation. Laboratory work: Laboratory organization, Duties
and responsibilities, Development of SOPs for all techniques,
Trouble shooting, Recording of results and data organization, Data
entry and cleaning. Administrative steps common to many
investigations. Planning. Organization. Execution. Data analysis
(Biostatistics): Evaluation and feedback. Scientific writing:
Proposal, Report, Paper, Thesis.

Semester Two:

MITMS506 Immunology V: Hypersensitivity Reactions:
Hypersensitive reaction type [ (Immediate): Definition,
Pathogenesis, Examples: Brochial asthma. Hypersensitive reaction
type II (Antibody Mediated): Definition, Pathogenesis, Examples:
Hemolytic disease of the newborn (Rh disease), Myasthenia gravis
(MG), Rheumatic heart disease. Hyrpersensitive reaction type III
(Immune Complex Disorders): Definition, Pathogenesis,
Examples: Serum sickness, Systemic lupus erythematosus (SLE).
Hypersensitive reaction type v (Cell-Mediated
Hypersensitivities,  delayed-type  hypersensitivity  (DTH):
Definition, Pathogenesis, Examples: Formation of granulomas,
Tuberculin reaction
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MITM507 Immunology VI: Immune Response to Infectious
diseases: Viral neutralization by humoral antibodies, Cell-
mediated antiviral mechanismsViral evasion of host-defense
mechanisms, Examples: Host response to: a) Influenza virus, b),
Hepatitis B Virus, ¢) HIV virus. Opportunistic Infections and
Neoplasms Found in Patients with HIV Infection. Immune
response to extracellular and intracellular bacteria, Bacterial
evasion of host defence mechanisms, Contribution of the immune
response to bacterial pathogenesis, Examples: a) Diphtheria, b)
tuberclosis, c¢) lyme disease. Host response to parasitic disease
Example: a) malaria (Plasmodium infection), b) African sleeping.
sickness. Immune response to parasitic worms (helminthes).
Immunodiagnosis.

MITMS508 Immunology VII: Immunogenetics. Structure and
Function of histocompatability Molecules: Cellular distribution of
Major Histocmpatability (MHC) molecules, MHC and immune
response, Hole in the repertoire, HLA and Disease Association,
Transplant Rejection, Immunological basis of graft rejection,
Specificity and memory of the rejection graft, Mechanisms
Involved in Rejection of Kidney Grafts, Antibody-Mediated
Rejection, Acute cellular rejection, Chronic rejection, Tissue
typing, General and specific immunosuppressive therapy,
transplants to immunologically privileged sites (e.g., cornea,
uterus, testis).

MITMS09 Immunology VIII: Antigen processing and
presentation: Antigen processing and presentation: Self MHC
restriction of T cells, Role of antigen presenting cells, The
cytosolic pathway, The endocytic pathway.

MITM510 Immunology IX: Autoimmunity: Autoimmunity,
Evidence implicating the CD4 T cell, MHC, and TCR in
autoimmunity, Organ specific autoimmune diseases:. Hashimoto
thyroiditis. Auto immune anaemias. Insulin dependent diabetes
mellitus. Graves disease. Systemic lupus erythematosus.
Rheumatoid arthritis

SAS5003 Research Methodology II: Data Analysis. Introduction:
What is statistics? Definitions of terms commonly used in
statistics, Type of variables, Type of scales. Descriptive statistics
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(univariate analysis), Descriptive statistics for quantitative
variable.  Frequency  distribution:  Ungrouped frequency
distribution, Grouped frequency distribution, Cumulative
frequency and cumulative percentage distribution, Exercises.
Graphing techniques: Histogram, Frequency curve, Cumulative
frequency curve and cumulative percentage curve, Exercises.
Measures of central tendency, The mean, The mode, The median,
Comparison between the mean and the median. Measures of
dispersion, Range, Variance, Standard deviation, The normal
distribution, The relationship between the standard deviation and
the frequency distribution, Exercises. Descriptive statistics for
qualitative variable: Proportion, Percentage, Ratio, Rate,
Exercises. Graphing techniques, Bar chart, Pie chart. Inferential
statistics (bivariate analysis only), Significance testing and p-
value, T-test, Chi-square test, McNemar’s test, Measures of Risk,
Specificity and sensitivity, Regression. Correlation.
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3-7-2
M.Sc. in Medical Anthropology (MMA)
A
(
(
3 2 3 MMAS501
3 2 3 MMAS502
] ) ) SAS 5004
3 ) 3 MMA503
3 ) 3 MMAS504
13 9 14
3 2 3 MMAS05
3 2 3 SAS5001
3 2 3 MMAS506
3 2 3 MMAS507
12 8 12
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Course details:

MMASO01 Medical Anthropology: The of the relationship
between health, illness and culture in various social, economic,
political and cultural contexts. How different cultures perceive
and explain the causes, methods of treatment and prevention of
disease, and attainment and maintenance of healthy life.
Perceptions, beliefs and actual practices involved in diagnosis,
treatment and prevention in respect to actors, individuals and
groups. Organic, inorganic and others materials used for
diagnosis, treatment and prevention. Different social and
medical institutions that deal with health and illness (comparing
traditional and modern institutions).

MMAS502 Advanced Medical Anthropology: Seminars on
selected topics on Medical Anthropology presented by students,
instructors and /or invited speakers.

MMASO03 Traditional Medicine: Main fields of TM/CAM
Perceptions of health, illness, and misfortune. Interpretation and
response of different societies to health and illness. Management
of health and ill-health. Healing centers as multi functional
institutions. Potential hazards of TM/CAM.

MMAS04 Advanced Traditional Medicine: Seminars on
selected topics on Medical Anthropology presented by students,
instructors and /or invited speakers.

MMASO05 Ethno-psychiatry : Clinical Psychology,
Psychological Anthropology. Psychopathology. Anthropology
and psychiatry. Cross-cultural psychiatry. Religion and
psychiatry. Traditional healing systems.

MMASOS Ethno-botany: Ethno-botany: definitions, various
perspectives and methods. Introduction to Ethno-botanical
Knowledge Systems (EKS). Introduction to Economic Botany.
Bio-cultural diversity. The role of Medicinal, Aromatic and
Cosmetic (MAC) plants. Ethno-botanical valuation and
conservation. Ethno-botanical documentation: past, present and
future perspectives. Traditional Resource Rights and Intellectual
Property Rights.

MMAS506 Nutritional Anthropology : This course provides a
detailed introduction to the study of nutritional anthropology, the
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evolutionary ~ background, food adaptive perspective,
requirements and techniques, methods and approaches used for
nutritional assessment. Nutrition, diseases and ecology.
Nutrition and the life cycle. Growth variation, biological and
cultural factors. Food ways and habits. Food as medicine. Social
classes, social changes and transitions. The process of writing a
scientific paper. Student's papers and presentations.

SAS5001 Methodology of Social Research and Statistics:
Philosophical and epistemological issues in social research: a)
Philosophical and theoretical assumptions of Qualitative
Research. b)Underlying assumptions of Quantitative Research.
Research design: Choosing the problem. Designing project
sampling theory. Fieldwork: modalities of data collection:
Interviews (structured, unstructured, questionnaires).
Observation (participant and non participant). Managing field
notes. Nutritional Anthropology: the individual focus. Data
Analysis: Quantitative analysis (statistical analysis- frequency
analysis and graphical representation). Qualitative analysis, case
studies analysis, text analysis). Reflexivity, reliability and
ethical considerations.
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4-7-2
M.Sc. in Urban Design (MUD)
1
0
()
()
()
2
0
()
()
Code Subject Theoretical |Laboratory CH
SAS 501 | English Language 0 3 2
SAS 503 | Probability & Statistics 1 0 1
SAS 505 | Computer & Cad 2 0 3
Application
MUDSO01 | Introduction Urban Design 2 2 2
MUDS503 | Environmental studies 2 2 3
MUDS505 | Planning Laws & Regulations 2 4 2
Total 12 13 15
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Code Subject Theoretical [Laboratory | CH
MUDS509 Urban Design Theory 2 1 2
MUDS511 Urban Design Method [ 2 2 2
MUDS513 Housing & Development 1 2 2
MUD 515 Remote Sensing 2 2 2
MUDS517 Urban Sociology 2 3 2
MUD519 Management & Economics of 2 3 3
Development |
MUD 521 Building Services 2 2 2
MUDS523 GIS Applications 2 0 0
Total 16 16 15
Code Subject Theoretical | Laboratory | CH
SAS 607 Applied Research Method 0 2 0
MUD 601 | Urban Design Method II 4 1 3
MUD 603 | Landscape design 0 2 2
MUD 605 | Urban Morphology 0 2 2
MUD 607 | Transport &Traffic 0 2 2
MUD 609 | Advanced Housing & 2 2 2
Development
MUD 611 | Management &Economics of 0 3 2
Development 11
MUD 613 | Conservation & 0 2 2
Rehabilitation
Total 15
6

Course Details

MUD 600: Applied Research Methods:

Conceptualization of

research problem. Research purpose and limits, Modes of Inquiry,
Research Design, Data Collection and Analysis, Research Report,
Research Ethics.

MUD 602:

Probability and Statistics:

Probability Theory:

Correlation, Time series, Statistical testing and analysis, Least
squares. Introduction to distribution, Binomial distribution, Poisson
and other distribution, Distribution of variances- F — test, Two
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sample tests on the mean, Linear regression, Analysis of variances,
Quality control.

MUD 603: Computers and CAD Applications: Introduction to
basics. Applications in Architecture, Auto CAD, 3-D studio, and
management applications: Primavera, MS-Project, TORA, and any
other packages and programs.

MUD 612: Construction Management: The construction industry
environment, function, efficiency and effectiveness, organsational
structure operational research with emphasis on linear programming,
engineering economics, site organization, safety. Construction
contracts, duration of assets, concept, formula and application,
standard forms contracts, (FIDIC, first Sudanese version).Planning
techniques (theory and practical applications), communication
techniques. Time —value of money, appraisal of Engineering projects,
specification, budgeting, cost and cost control. Value Engineering,
Total quality Management.

MUD 613: Environmental Studies: Ecological aspects of the
environment; Environmental influence in habitat selection;
Ecologically appropriate design decisions; Natural resources
conservation; Solar energy; Solar Design and Construction of
buildings.

MUD 618: Advanced Construction Technology: Advanced topics in
the modern construction technologies and practices including; steel
frame construction; light gauge steel frame construction; precast
concrete framing systems; cladding with metal and glass; selecting
interior finishes; interior walls and partitions; finish ceilings and
floors.

MUD 619: Architecture Seminar: A series of seminars on
architectural and professional practice in design and management of
projects including student; presentation and guest speakers.Seminars
to focus on current issues in design, technology management,
computerization in office and site operations with case-studies and
partitions; finish ceiling and floors.

MUD 630 : Urban Design Theory: Urban design theory and
organization of space, time, communication and meanings;
Sociocultural and territiorial aspects of the city; public and private
domains; behavior retting analysis; the house settlement relation -
ship; Urban enclaves and clustering; the ecological concept of the
city, Symbolism and the Urban environment; Environment as
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Communication of culture, symbol, and form; Cross-cltural views of
the city; people environment relationship. Introduction to
urbanization, human population and Urbanization rapid Urbanization,
Urban sprawl.

MUD 631: Urban Design Method Project: Methods of Urban
analysis, briefing, decision-making, management and Implementation
of Urban projects. The course is composed of two core projects: A
series of projects that deal with the aspects of survey, analysis,
synthesis, and implement design decisions in an existing local Urban
area. Methods of Urban analysis, briefing, decision-management and
implementation of Urban project, develops skills of designing new
urban areas. Adaptation and/ or expansion of existing Urban areas.

MUD 635: Urban Sociology : Social norms and transmission of
culture, population trends and problems, Migration policies and
trends. Social stratification and family structures.

MUD 645: Housing Development: Social norms and transmission of
culture, population trends and problems, Migration policies and
trends. Social stratification and family structures.

MUD 646: Landscape and Transport Design: Design and Planning
guidelines of: Parks, recreational areas, new communities, residential
development, urban plazas, pedestrian walkways, street design and
furniture, industrial parks, waterfronts, resort development,
transportation facilities.

MUD 647: Urban Morphology: Introduction, methods for
morphological analysis the physical structure of the city, the
functional structure of the city.

MUD 650: Applications of GIS in Urban Design: Introduction to
GIS, vector data structure, Design of GIS systems, vector analysis,
Analysis of Satellite image, Creation of maps and layouts,
Application of GIS an Urban Planning Project.
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5-7-2
M.Sc. in Remote Sensing (MRS)

1. Introduction:

The basic context within which education and training in
photogrammetry, remote sensing and GIS reside has changed
dramatically over the last several years. Once considered rather
separate areas of study, these three fields today enjoy an
increasing degree of conceptual and technological symbiosis. In
fact, the differentiating lines between these fields of study have
become quite blurred and today’s student often seek “end-to-end”
training in everything from image processing of high resolution
satellite data to softcopy photogrammetry, GPS operation, spatial
reference systems, and customization of GPS operation for various
forms of spatial modeling and analysis. At the same time, these
once “exotic” technologies have become absolutely central to the
conduct of science, government, and business alike. As global
society continues its transition from geospatial information
literacy to geospatial information dependency, tremendous
challenges and opportunities present themselves to institutions of
higher learning in providing adequate education and training in
this new paradigm. Traditional disciplinary courses, curricula, and
research programs will not meet the future needs.

The curricula offerings in this program within its comprehensive
scope include two introductory geospatial information courses and
two professional courses in Semester format; a non-thesis master
degree and a thesis doctor of philosophy. This program is also
intended to provide good opportunities for research and tailored
projects through its PhD course of study.

2. Objectives

The incorporation of elements of space technology into university-
level curricula can serve dual purpose. It can enable developing
countries like Sudan to take advantage of the benefits inherent in
the new technologies, which are in many cases are spin-offs from
space science and technology. It can also revitalize the educational
and research systems, introduce the concepts of high technology in
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a non- confusing fashion and help create national capacities in

science and technology in general. In this regard the program

provides basic knowledge in space technology and as well elective

courses in a wide range of applications. This will permit the

students to see how different natural resources disciplines interact

and how space technologies could be utilized in an integrated

approach to serve the different purposes. In this regard the

program will provide the adequate knowledge and practical

training to the different scientists so as to enable them to utilize

space technologies in projects and research studies targeting the

following aspects:

Inventory, assessment and management of land resources

Rural development and rural land use planning

Monitoring and detection of environmental changes

Urban development and urban land use planning

Water resources development and management and

watersheds characterization and management

Agriculture development and management of degraded

resources

g. Geological, mineral and engineering geology investigations

h. Geodical studies and astronomical observations

1. Role of meteorological satellites in weather analysis,
forecasting & modeling

j. Management of natural and man-made disasters using
space technology

k. Marine and coast line investigations and management

l. The role of space technologies in Environmental Impact

assessment (EIA).

° Qo o

=
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3. Course details
First Semester

. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical | hours
SAS5004 | Scientific English 1 0 1
SAS5002 | Computer basics 0 6 0
MRS501 | Principles of Remote Sensing 2 3 3
MRS502 | Visual Image interpretation & analysis 2 3 3
MRS503 | Photogrammetry 1 2 2
MRS504 | Principles of GIS 2 3 3
MRS505 | System of Remote Sensing 2 3 3
Total 10 20 15
Second Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical | hours
statistics 1 0 1
MRS506 | Technical issues in GIS 1 2 2
MRS507 | Geoinformatics (methods &
. 2 2 3
techniques)
MRS508 | Advances in remote sensing 2 3 3
MRS509 | Satellite meteorology 2 1 2
MRS510 | Environmental analysis,
monitoring, management and 2 2 3
global issues
MRSS511 | Natural disaster monitoring & ) > 3
management
MRS512 | Sustainable development and 5 > 3
integrated resource management
Total 14 14 17
Third Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical | hours
SAS5003 | Research methodology 1 0 1
SAS5005 | Scientific writing 1 0 1
MRS513 | Remote sensing and GIS applications in
agriculture and soils 2 3 3
MRS514 | Remote sensing and GIS applications in 5 3 3
Water resources
MRS515 | Remote sensing and GIS applications in
Forestry and rangeland 2 3 3
MRS516 Remot'e sensing and GIS applications in ) 3 3
Geosciences
Total 10 12 14
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Course contents
Remote sensing and GIS applications in agriculture and
soils: Crop inventory and land use. Soil survey and mapping.
Agrometeorology and agriculture water management Land
evaluation and soil conservation planning

Remote sensing and GIS applications in forestry and rangeland
: Forest & rangeland classification & mapping. Forest and
rangeland inventory. Forest and rangeland management.
Ecosystem analysis

Remote sensing and GIS applications in geosciences: Remote
sensing and GIS in geology. Remote sensing and GIS in
geomorphology. Remote sensing and GIS in hydrology. Remote
sensing and GIS in engineering geology

Remote sensing and GIS applications in human settlement
analysis: Remote sensing and GIS applications in urban and
regional planning, mapping and analysis. Remote sensing and
GIS applications in urban land use planning and monitoring of
urban areas. Remote sensing and GIS applications in urban
resources management. Remote sensing and GIS applications in
physical planning of urban and regional environment

Remote sensing and GIS applications in marine sciences:
Remote sensing and GIS applications in coastal geomorphology
and coastal processes. Remote sensing and GIS applications in
coastal and marine ecology. Satellite oceanography. GIS
applications in oceanography

Remote sensing and GIS applications in water resources:
Remote sensing and GIS in water resources assessment. Remote
sensing and GIS in watershed characterization. Remote sensing
and GIS in water resources development. Remote sensing and
GIS in water resources management

Remote sensing and GIS applications in Satellite meteorology
& global climate : Meteorology, climatology and
oceanography. Atmospheric physics. Image processing and GIS
for meteorology. Satellite data retrieval and applications. Global
climate and climate change.

Remote sensing and GIS applications in Space and atmospheric
science:  Structure, composition and dynamics of planetary

127



Sudan Academy Publishing & Distribution House

atmosphere. Ionosphere physics. Solar wind, magnetosphere and
space weather. Astronomy and astrophysics. Spacecraft design,
construction and launch.
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( ) 6-7-2
M.Sc. in Material Engineering (Metallurgical) (MMEM)
1
%90
2
/

()
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First Semester

()

()

()

. . Hours / Week Credit
Symbol Subject Title Theoretical Practical hours
SAS5002 Computer Programming & - 6 0
Applications
SAS5004 Research Methodology 1 - 1
MAT 501 Electronic Technology 2 3 3
MATS502 Instrumental Methods of Analysis 2 3 3
MAT 503 Advanced Material Science 2 3 3
Total 8 15 10
Second Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical |Practical| hours
MAT 504 X-ray Analysis 2 3 3
MAT 505 Diffusion in Solids 2 - 2
MAT 506 Unit processes 2 3 3
MAT 507 Mathematical Modeling and 2 ) 2
Simulation
Total 8 6 10
Third Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical | hours
MAT 508 Electron Optics 2 - 1
MMEE 501 Physical Metallurgical 2 3 3
MMEE 502 Testing & Selection of Materials 2 3 3
MMEE 503 Option (1) 2 3 3
Project - 1 -
Total 8 10 10
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Forth Semester

. . Hours / Week .
Symbol Subject Title Theoretical Practical Credit hours
MMEE 504 Heat Treatment 2 1 3
MMEE 5. Option (2) 2 1 3
Project - 4 4
Total 4 6 10
Options
Symbol Subject Title

MMEE 505 Mineral Processing

MMEE 506 Mineral Extracting

MMEE 507 Metal Casting

MMEE 508 Powder Metallurgy

MMEE 509 Corrosion & Corrosion Control

Course details

SAS 5002 Computer Programming & Applications: Elements of
computer hardware and software systems, basic organization,
memory management, internet manipulation, data acquisition,
storage and processing, graphics and application programs (e.g.
EXEL, CAD).

SAS 5003 Research Methodology: Research problem statement
and justification; review of relevant literature, formulation of
general and specific objectives; selection of materials and
methods, formulation of work plan, budget preparation, data
generation; analysis and interpretation of the results, utilization
of the research results; final report writing and presentation;
publication of findings.

MAT 501 Electronic Technology: Concepts of (V, I, R, Q).
Conductivity, insulators, dielectrics, polarization, quantization of
energy and momentum; photoelectric effect. Compton effect;
gamma and x-rays. Intrinsic and extrinsic and graded
semiconductors;  silicon  properties.  Superconductivity.
Electronic components : Diode, triode, thyristor, transistor JFET,
enhanced mos FET, depleting FET mos, C mos; Integrated
circuits (ICs) : Monolithic IC technology. Planar processes.
Fabrication of bipolar transistor. FET-mos and C-mos technol-
ogy. Monolithic diode-metal- semiconductor contact. IC
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resistance, IC capacitor. Characteristics of IC components.
Microelectronic circuit layout.

MAT 502 Instrumental Methods of Analysis: Introduction to
chemical analysis of ore minerals, Flame photometry, spectro-
photometric analysis (Visible, UV, IR), Atomic absorption
analysis, Chromatography.

MAT 503 Advanced Material Science: Structure of materials;
Alloying systems; Phase equilibrium diagrams. Ferrous alloys,
Iron carbon diagram, Plain carbon steels, Low- and high- alloy
steels (stainless, maraging, manganese, tool). Cast irons. Non-
ferrous alloys, Aluminum and aluminum alloys, Copper and
copper alloys. Polymer systems (thermoplastics, thermo-sets,
Elasto-mers), Polymerization reactions, Modification of
polymers structure, Rubbers. Ceramics, Structure of ceramic
materials, type of ceramics, Properties of ceramics, special
industrial ceramics. Composite materials, Glass reinforced
plastics, Carbon fiber reinforced material, structure, Properties
and applications.

MAT 504 X-ray Analysis: Electromagnetic radiation. Continuous
and characteristic spectra. Nature and generation of x-rays. X-
ray tubes, targets, filters, collimation, detection. X-ray
diffraction (XRD), the reciprocal lattice and Bragg's Law.
Experimental methods : The Powder, single crystal, Laue
Methods. intensities, factors affecting intensity, Measurement
and theoretical calculation of intensities. Background
subtraction, deconvolution of overlaps.Diffractometry
Collimators, monochromators, filters, detectors, ratemeters,
pulse-height analyzers. Wavelength-dispersion vs. Energy-
dispersion. the DI-patterns and phase identification, Hanawalt
and Fink methods.comput-terized Search-Match programs —
difficulties. X-ray fluorescence (XRF) : Elemental analysis and
concentration, matrix effects, statistical method.

MAT 505 Diffusion in Solids: Driving force for diffusion.
Mechanisms of diffusion in solids. Fick's first and second law
of diffusion. Unsteady state diffusion. Diffusion in various
systems : slab with sealed ends, infinite plate, rectangular pipe,
sphere, cylinder with sealed edges. Diffusion through polymeric
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bodies. Diffusion in porous bodies. Diffusion through crystalline
solids. Hydrodynamic flow of gases in solids.

MAT 506 Unit Operations (Mineral processing): Introduction.
Comminution: crushers, grinding mills, screening, theory of
classi-fication and classifier types. Mineral concentration :
physical separation processes gravity separation, magnetic and
high-tension separation processes, solid-liquid separation,
(principles, reagents, equipment). Pyrometallurgy : Roasting
processes, hearth roasting, flash roasting, fluidized bed roasting,
calcination, sintering .

MAT 507 Mathematical Modeling and Simulation: Uses of
mathematical models, scope of coverage, principles of
formation. Advanc-ed techniques in problem solving. Iteration
monads for solving a nonlinear equation. Solution of ordinary
differential equations. Multiple steady—states in a system of
ordinary differential equation Single variable optimization,
Expanding the solution of systems of nonlinear algebraic
equations. Linearization of non-linear differential equation,
Laplace transformation. Numerical methods: Implicit function
convergence. Numerical integration. Examples of mathematical
models. Computer simulation.
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( ) 7-7-2
M.Sc. in Material Engineering (Electronics) (MME)

()
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First Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical | hours
SAS5002 | Computer Programming & - 6 0
Applications
SAS5004 | Research Methodology 1 - 1
MAT 501 | Electronic Technology 2 3 3
MATS02 | Instrumental Methods of Analysis 2 3 3
MAT 503 | Advanced Material Science 2 3 3
Total 8 15 10
Second Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical hours
MAT 504 X-ray Analysis 2 3 3
MAT 505 Diffusion in Solids 2 2
MAT 506 Unit processes 2 3 3
MAT 507 Mathematical Modeling and ) ) ’
Simulation
Total 8 6 10
Third Semester
Hours / Week Credit
1 ject Titl - ;

Symbo Subject Title Theoretical| Practical hours
MAT 508 Electron Optics 2 - 1
MMEE 501 | Semiconductors 2 3 3
MMEE 502 | Hi Vac & Film 2 3 3
MMEE 5.. Option (1) 2 3 3

Project - 1 -
Total 8 10 10
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Forth Semester

. . Hours / Week Credit

Symbol Subject Title Theoretical | Practical hours
MMEE 503 | Components & Devices 2 1 3
MMEE 5.. | Option (2) 2 1 3
Project - 4 4
Total 4 6 9

Options
Symbol Subject Title

MMEE 504 | Ultrahigh Purification Techniques
MMEE 505 | Single Crystal Growth
MMEE 506 | Solar Cells Techniques

Course details

SAS 5002 Computer Programming & Applications: Elements of
computer hardware and software systems, basic organization,
memory management, internet manipulation, data acquision,
storage and processing, graphics and application programs (e.g.
EXEL, CAD).

SAS 5003 Research Methodology: Research problem statement
and justification; review of relevant literature, formulation of
general and specific objectives; selection of materials and
methods, formulation of work plan, budget preparation, data
generation; analysis and interpretation of the results, utilization
of the research results; final report writing and presentation;
publication of findings.

MAT 501 Electronic Technology: Concepts of (V, I, R, Q).
Conductivity, insulators, dielectrics, polarization, quantization
of energy and momentum; photoelectric effect. Compton effect;
gamma and x-rays. Intrinsic and extrinsic and graded
semiconductors;  silicon  properties.  Superconductivity.
Electronic components : Diode, triode, thyristor, transistor JFET,
enhanced mos FET, depleting FET mos, C mos; Integrated
circuits (ICs) : Monolithic IC technology. Planar processes.
Fabrication of bipolar transistor. FET-mos and C-mos technol-
ogy. Monolithic diode-metal- semiconductor contact. IC
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resistance, IC capacitor. Characteristics of IC components.
Microelectronic circuit layout.

MAT 502 Instrumental Methods of Analysis: Introduction to
chemical analysis of ore minerals, Flame photometry, spectro-
photometric analysis (Visible, UV, IR), Atomic absorption
analysis, Chromatography.

MAT 503 Advanced Material Science: Structure of materials;
Alloying systems; Phase equilibrium diagrams. Ferrous alloys,
Iron carbon diagram, Plain carbon steels, Low- and high- alloy
steels (stainless, maraging, manganese, tool). Cast irons. Non-
ferrous alloys, Aluminum and aluminum alloys, Copper and
copper alloys. Polymer systems (thermoplastics, thermo-sets,
Elasto-mers), Polymerization reactions, Modification of
polymers structure, Rubbers. Ceramics, Structure of ceramic
materials, type of ceramics, Properties of ceramics, special
industrial ceramics. Composite materials, Glass reinforced
plastics, Carbon fiber reinforced material, structure, Properties
and applications.

MAT 504 X-ray Analysis: Electromagnetic radiation. Continuous
and characteristic spectra. Nature and generation of x-rays. X-
ray tubes, targets, filters, collimation, detection. X-ray
diffraction (XRD), the reciprocal lattice and Bragg's Law.
Experimental methods : The Powder, single crystal, Laue
Methods. intensities, factors affecting intensity, Measurement
and theoretical calculation of intensities. Background
subtraction,  deconvolution of  overlaps.Diffractometry:
Collimators, monochromators, filters, detectors, ratemeters,
pulse-height analyzers. Wavelength-dispersion vs. Energy-
dispersion. the DI-patterns and phase identification, Hanawalt
and Fink methods.comput-terized Search-Match programs —
difficulties. X-ray fluorescence (XRF) : Elemental analysis and
concentration, matrix effects, statistical method.

MAT 505 Diffusion in Solids: Driving force for diffusion.
Mechanisms of diffusion in solids. Fick's first and second law
of diffusion. Unsteady state diffusion. Diffusion in various
systems : slab with sealed ends, infinite plate, rectangular pipe,
sphere, cylinder with sealed edges. Diffusion through polymeric
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bodies. Diffusion in porous bodies. Diffusion through crystalline
solids. Hydrodynamic flow of gases in solids.

MAT 506 Unit Operations (Mineral processing): Introduction.
Comminution : crushers, grinding mills, screening, theory of
classi-fication and classifier types. Mineral concentration :
physical separation processes gravity separation, magnetic and
high-tension separation processes, solid-liquid separation,
(principles, reagents, equipment). Pyrometallurgy : Roasting
processes, hearth roasting, flash roasting, fluidized bed roasting,
calcination, sintering .

MAT 507 Mathematical Modeling and Simulation: Uses of
mathematical models, scope of coverage, principles of
formation. Advanc-ed techniques in problem solving. Iteration
monads for solving a nonlinear equation. Solution of ordinary
differential equations. Multiple steady—states in a system of
ordinary differential equation Single variable optimization,
Expanding the solution of systems of nonlinear algebraic
equations. Linearization of non-linear differential equation,
Laplace transformation. Numerical methods: Implicit function
convergence. Numerical integra-tion. Examples of mathematical
models. Computer simulation.

138



Sudan Academy Publishing & Distribution House

8-7-2
Postgraduate Diploma in Material Sciences (DMS)
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Course details
First Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical Practical hours
SAS5002 | Computer Programming & - 6 -
Applications
SAS5004 Research Methodology 1 - 1
MATS501 | Electronic Technology 2 3 3
MATS502 | Instrumental Methods of Analysis 2 3 3
MATS503 Advanced Material Science 2 3 3
Total 7 15 10
Second Semester
. . Hours / Week Credit
Symbol Subject Title Theoretical | Practical | hours
MAT504 | X-ray Analysis 2 3 3
MATS505 | Diffusion in Solids 2 - 2
MATS506 | Unit Operations (Mineral ) 3 3
processing)
MATS507 | Mathematical Modeling and > i 5
Simulation
Total 8 6 10

Course contents

SAS 5002 Computer Programming & Applications: Elements of
computer hardware and software systems, basic organization,
memory management, internet manipulation, data acquision,
storage and processing, graphics and application programs (e.g.
EXEL, CAD).

SAS 5003 Research Methodology: Research problem statement and
justification; review of relevant literature, formulation of general
and specific objectives; selection of materials and methods,
formulation of work plan, budget preparation, data generation;
analysis and interpretation of the results, utilization of the research
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results; final report writing and presentation; publication of
findings.

MAT 501 Electronic Technology: Concepts of (V, I, R, Q).
Conductivity, insulators, dielectrics, polarization, quantization of
energy and momentum; photoelectric effect. Compton effect;
gamma and x-rays. Intrinsic and extrinsic and graded
semiconductors; silicon properties. Superconductivity. Electronic
components : Diode, triode, thyristor, transistor JFET, enhanced
mos FET, depleting FET mos, C mos; Integrated circuits (ICs) :
Monolithic IC technology. Planar processes. Fabrication of bipolar
transistor. FET-mos and C-mos technol-ogy. Monolithic diode-
metal- semiconductor contact. IC resistance, IC capacitor.
Characteristics of IC components. Microelectronic circuit layout.

MAT 502 Instrumental Methods of Analysis: Introduction to
chemical analysis of ore minerals, Flame photometry, spectro-
photometric analysis (Visible, UV, IR), Atomic absorption
analysis, Chromatography.

MAT 503 Advanced Material Science: Structure of materials;
Alloying systems; Phase equilibrium diagrams. Ferrous alloys,
Iron carbon diagram, Plain carbon steels, Low- and high- alloy
steels (stainless, maraging, manganese, tool). Cast irons. Non-
ferrous alloys, Aluminum and aluminum alloys, Copper and
copper alloys. Polymer systems (thermoplastics, thermo-sets,
Elasto-mers), Polymerization reactions, Modification of polymers
structure, Rubbers. Ceramics, Structure of ceramic materials, type
of ceramics, Properties of ceramics, special industrial ceramics.
Composite materials, Glass reinforced plastics, Carbon fiber
reinforced material, structure, Properties and applications.

MAT 504 X-ray Analysis: Electromagnetic radiation. Continuous and
characteristic spectra. Nature and generation of x-rays. X-ray
tubes, targets, filters, collimation, detection. X-ray diffraction
(XRD), the reciprocal lattice and Bragg's Law. Experimental
methods : The Powder, single crystal, Laue Methods. intensities,
factors affecting intensity, Measurement and theoretical calculation
of intensities. Background subtraction, deconvolution of overlaps
Diffractometry: Collimators, monochromators, filters, detectors,
ratemeters, pulse-height analyzers. Wavelength-dispersion vs.
Energy-dispersion. the DI-patterns and phase identification,
Hanawalt and Fink methods.comput-terized Search-Match
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programs — difficulties. X-ray fluorescence (XRF) : Elemental
analysis and concentration, matrix effects, statistical method.

MAT 505 Diffusion in Solids: Driving force for diffusion.
Mechanisms of diffusion in solids. Fick's first and second law of
diffusion. Unsteady state diffusion. Diffusion in various systems :
slab with sealed ends, infinite plate, rectangular pipe, sphere,
cylinder with sealed edges. Diffusion through polymeric bodies.
Diffusion in porous bodies. Diffusion through crystalline solids.
Hydrodynamic flow of gases in solids.

MAT 506 Unit Operations (Mineral processing): Introduction.
Comminution : crushers, grinding mills, screening, theory of classi-
fication and classifier types. Mineral concentration: physical
separation processes gravity separation, magnetic and high-tension
separation processes, solid-liquid separation, (principles, reagents,
equipment). Pyrometallurgy: Roasting processes, hearth roasting,
flash roasting, fluidized bed roasting, calcination, sintering .

MAT 507 Mathematical Modeling and Simulation: Uses of
mathematical models, scope of coverage, principles of formation.
Advanc-ed techniques in problem solving. Iteration monads for
solving a nonlinear equation. Solution of ordinary differential
equations. Multiple steady—states in a system of ordinary
differential equation Single variable optimization, Expanding the
solution of systems of nonlinear algebraic equations. Linearization
of non-linear differential equation, Laplace transformation.
Numerical methods: Implicit function convergence. Numerical
integra-tion. Examples of mathematical models. Computer
simulation.
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9-7-2
M.Sc. in Climatology and Meteorology (MCM)

1- Introduction:
Climate elements are: air temperature, humidity, rainfall, wind
speed and duration of sunshine hours. The averages of theses
elements observed for a long period (thirty years) for a location
make its climate. The averages value of these elements are
controlled and affected by the processes of weather elements of
the location. For each location the climate elements control what
products are possible, how animals, plants and human beings can
progress, accordingly world biodiversity is distributed. The
renewable natural resources in an area are nothing but what these
five elements allow its survival. Irrigation system, glass houses,
chicken sheds, houses and other forms of shelters are essentially
designed systems trying to modify climate elements in one way or
another. Therefore, very important for many disciplines in human
activities are to be well acquainted with effects of climate
elements on their interest in life.
Weather and climate elements are different in behavior in such
away that the expectation of changes in these elements presents
problems that continuously need researches to grasp them.
On top of these disciplines come the needs to understand the
behavior of weather systems themselves. Local research work is
essential to describe and quantify changes in weather elements in
different locations and seasons. Biological sectors in human,
animal, insect, plants, bacteria and viruses need to relate their
fields of interest to these climate elements. Engineering sectors in
industry, transport, construction, energy and environment share
the same interest.
Geologist, hydrologist, astronomers, oceanographers, soil scientist
landscape, land use and wildlife need to understand how their
interests affect climate elements and affected by their changes.
Climate elements are renewable resources affecting every single
behavior on this earth. That is why it is vital to know, understand
and adapt to it.
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2- (i): General Objectives of the course:

a)

b)

d)

To develop knowledge base on interaction of changes in
climate elements with these disciplines in order to achieve
their improvements in infra structures, production, social
behavior, environment and recreation for better life.

To advocate better usage of water and other resources to
achieve increased production and reduce inputs cost by
adapting to the needs that take fully climate elements
changes in their operations.

To participate in continued training of meteorologist,
hydrologist and climatologist to improve their skills and
make them adapt to new technologies in weather, satellite
use in observation, communication and exchange of
products.

To promote cooperation with international, regional and
national institutions in facilitating courses, workshops,
seminars and forums in fields of interest.

2-(ii): Specific Objectives:

a)
b)

c)
d)

To expose agriculturist and foresters to climate knowledge
for better utilization of natural resources.

To equip engineers with meteorological awareness for
making better designs of buildings, industrial areas, town
planning, farms and recreation facilities.

To enable architects and engineers making suitable buildings
for humans living in different environments.

To provide supportive knowledge for hydrologists for proper
management of underground and surface water resources.

To help researchers in medical field and other related
specialists to identify environmental factors under which
research is undertaken.

3. Beneficiaries: Ministries. Institutions. Private sector.
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First semester

Symbol Course title Theoretical | practical Credit
hours
SAS5004 Scientific English 1 2 2
MCMS501 | Introduction to Climatology 2 2 3
MCM502 | Physical Meteorology 2 2 3
MCM503 | Microclimatology 2 2 3
MCMS504 | Climatic changes 1 2 2
Remote Sensing (RS) and 2 2 3
MCMS505 | Geographical Information System
(GIS).
Total 10 12 16
Second semester
Symbol Course Title Theoretical | practical Credit
hours
SAS5001 | Statistics 1 2 2
SAS5003 | Research methodology and 1 2 2
scientific writing.
MCMS506 | Management of land and natural 2 2 3
vegetation
MCM507 | Responses of plants and animals to 2 2 3
climatic elements
MCMS508 | Historical indicators of climate 1 2 2
Changes
MCMS509 | Development and its impact on 1 2 2
Climate
Total 8 12 14
Third semester
Symbol Course Title Theoretical practical Credit
hours
MCMS510 | Geological and astronomical aspects of 1 2 2
climate change
MCMS511 | Building Design and Building Materials 1 2 2
MCMS512 | Climate in city planning and 1 2 2
industries
MCMS13 | Global warming 1 2 2
Total 4 8 8
Syllabus Details:

_MCM501 Introduction to Climatology: Elements of climate.
Time scale of climate change. Description of climate by air masses.
Climate as a physical and dynamic problem. Interrelation in climatic

elements.

MCM502 Physical Meteorology: Composition and stratification of
the atmosphere. Heat balance. Thermodynamic of dry and moist
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air. Hydrostatic equilibrium and atmospheric pressure. Stability
and instability in vertical atmosphere.

MCMS503  Microclimatology:  Microclimatology.  Contours
microclimatology. Agriculture and microclimatology.
Microclimatology in city planning and industry. Microclimatology
in forests. Methodology of microclimate research

MCMS504 Climatic changes: Historical climatic changes. External
and global influences in climatic changes. Historical description of
the climate of the Sudan. Drought cycles, desertification and
desert creep. Influence of civilization in the area. The future of the
climate of the Sudan

MCMS05 Remote Sensing (RS) and Geographical information
System (GIS): Remote Sensing (Principles of remote Sensing.
Electromagnetic energy. Systems of RS. Visual image
interpretation. Digital image processing, corrections, enhancement
and classifications. Examples of remote applications). Geographic
Information System (GIS components, functions, data input and
quality. Data management and database approach. GIS analysis
functions, analysis of spatial data, analysis of attribute data and
integrated analysis. Integration of remote sensing GIS and Global
Positioning System (GPS).Examples of GIS applications)

MCMS506 Management of land and natural vegetation: Soil use
according to suitability for the farming system. Avoidance of soil-
abuse by continuous cropping, overgrazing, excessive tree cutting
and control of fire to clear vegetation for crop cultivation.
Legislation to ensure proper use and conservation of natural
resources.

MCMS507 Responses of plants and animals to climatic elements:
Response of crops to high temperature and its limitation to crop
growth and development. limitation of high temperature on
productivity of animals for meet, milk, and poultry products.
Modified environments for higher crop and animal production.
Marginal rain and uncertainty of crop yields. Wind speed and
relative humidity: effects on evapotranspiration and crop water
requirements.

MCMS08 Historical indicators of climate change: Tree rings
indices of rainfall, temperature and river flow. Climate and fossils
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deposits indicators. Archeological findings. The oldest records of
climate information

MCMS509 Development & its Impact on climate: The climate of
North Africa and civilization in the Mediterranean and the Nile
valley. The invention of machines and their effects on climate.
The effect of wars on climate. Fossil energy

MCMS510 Geological and Astronomical Aspects of Climate
Change: Prehistoric climatic changes. The mild climate of the
greater part of geological times. Ice ages. Post glacial ages.
Theory of climate changes dependant on external influences:
changes in the axis o the earth orbit, changes in the solar constant.

MCMS511 Building Design and Building Materials: Building
design and climatic elements (sunshine, temperature, wind and
humidity). Different dwelling designs in different climates. Major
building materials used in different parts of the world. House
design requirements to provide the best micro climate for living in
Sudan.

MCMS512 Climate in city planning and industries: Orientation of
Building as a climatic requirement. Bases of planning of
residential and industrial areas. The use o water courses in cities to
the welfare of the community. Shelter belts and green areas as
important factors in design. Diurnal variations in climatic
elements as important factors in house design. Pollution from
locomotives and industries. Planning of future accommodation for
different rural communities.

MCMS513 Global Warming: The green house threat. Modeling as
tool for studying the phenomenon of climate warming.
International efforts to limit global warming. Biogeochemical feel
back in the earth climate system.
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10-7-2
M.Sc. in Integrated Water Resources Management (MIWRM)

1. Introduction:

Water is fundamental resource for human development and it is
vital for human survival, health and dignity. The world’s freshwater
resources are under increasing pressure yet many still lack access to
adequate water supply for basic needs. Growth in population,
increased economic activity and improved standards of living lead
to increased competition for, and conflicts over, the limited
freshwater resource.

It is estimated that nowadays about one third of the world's
population live in countries that experience medium to high water
stress;

Pollution is further enhancing water scarcity by reducing water
usability downstream.

The problem also is compounded by inefficient management
approaches. On the other hand, environmental impact of
socioeconomic development and influence of climate change are to
be considered in water resources management.

Water resources management is a multidisciplinary task that has
wide range linkages, and Integrated Water Resources Management
(IWRM) is the best way for solving problems facing sustainable
development.

The essence of IWRM is the development of a decision making
system which allows the various stakeholders to participate and
compromise on what inevitably will be conflicting views and
interests.

In an effort to encourage a move towards more sustainable
approaches to water development and management, the world
summit on sustainable. Development (WSSD) called for all
countries to craft IWRM and water efficiency strategies by 2005.
IWRM is being discussed at the policy level and in some countries
water sector reforms are taking place in a number of areas.
However the capacity challenges for such a major shift are
enormous and could be daunting if appropriate measures are not
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put in

place. Throughout the process of implementation capacity is

required. Currently the Nile & East Africa in general lacks

adequate institutional and human resource capacity needed to

successfully implement the principles of IWRM. There are huge

capacity gaps at all levels of implementation — a major constraint

that is capable of slowing down the implementation process with

the danger of halting it all together.

2. objectives:

2.1 General objectives:

The main objective of the Master Programme in IWRM is to
strengthen the capacity of the Nile Basin professionals by
providing them with up-to-date knowledge on the principles of
IWRM and equipping them with innovative tools in IWRM. It
will be used as a platform to strategize actions for the training of
decision/policy makers and water sector professionals at both

the

national and regional level.

Equip professionals with skills needed for strategic allocation
of water recourse

Enable water professionals to adapt global methodologies to
suit regional/local IWRM implementation challenges

Contribute to solving problems facing sustainable operation
of agencies & utilities.
To provide an in depth training in water- related issues.
To introduce the concept of IWRM.
To provide knowledge on the efforts in IWRM being done
by international, regional & national organization with
regard to training, research, capacity building,
dissemination of knowledge and networking
To contribute to awareness raising in IIWRM
To promote cooperation with international, regional and
national institutions
To pave the way towards national sustainable economic
development by availing IWRM specialist.

2.2 Specific objectives:

e To

develop  holistic  perception among  engineers,

agriculturalists, lawyers, public administration specialist etc.
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e To put special emphasis on rain water harvesting due to its high
potential specially in arid and semiarid regions and secondly
because an integrated approach in need is developing such
projects

e To explore the role of modern technologies of RS/GIS and GPS
in IWRM

e To provide participants with strong scientific base in discipline
related to IWRM other than their specialization. For instance
Engineers will be trained in subjects like ecology, economics,
legislations sociology and administration

e To promote the concept of multidisciplinary (group)
research.

3. Beneficiaries: Government authorities, community-based
organization (CBOs), Non-governmental organizations (NGOs),

Research institutions, universities, private sectors.

Allocation of credit and contact hour
First Semester

. . Hours / Week Credit
Symbol subject Title Theoretical |Practical| hours
MIWRM 501 | IWRM concept & 2 3 3
Economics
MIWRM 502 | Meteorology & Hydrology 2 3 3
MIWRM 503 | Environmental 2 3 3
Ecosystems Resources
MIWRM 504 | Enabling environment & 2 1 2
institution
SAS5003 Research methodology 2 1 1
Total 10 11 12

Second Semester

. . Hours / Week Credit
Symbol subject Title Theoretical | Practical | hours
MIWRM 505 | Hydrology 2 3 3
MIWRM 506 | Hydroinformatic 2 3 3
MIWRM 507 | Water supply Engineering 2 3 2
MIWRM 508 Waste Water reclamation & > 3 3
reuse
MIWRM 509 Water catchment 5 1 5
management
Total 10 13 13
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Third Semester

. . Hours / Week Credit
Symbol subject Title Theoretical | Practical | hours
Gender & stakeholder
MIWRM 510 in IWRM 2 1 2
MIWRM 511 | Modeling for IWRM 2 3 3
MIWRM 512 | Water harvesting 2 3 3
MIWRM 513 Adyanced irrigation & ) 3 3
drainage
Total 8 10 11

Courses Details:

MIWRMS01 IWRM concept & Economics: Definition of IWRM.
Implementation of IWRM: enabling environment, (role of
government, water legizlation, cross-sectoral dialogue, financing
structures, international river basins) institutional roles (roles of
organizations, capacity building). Management instruments (water
resources assessment communication systems. Water allocation.
Regulatory instruments. Economics instruments. Self regulations
technology.

MIWRMS02 Meteorology &  Hydrology: Metrological
information and its format Global meteorological systems
interaction between atmosphere, land and ocean general
circulation of the atmosphere. Types of weather forecast Sudan
meteorology (synoptically systems affecting Sudan weather).
Hydrological cycle. Precipitation, interception, infiltration, runoff.
The Hydrologic water balance-global, regional, national.
Hydrology of Arid and semi-arid climates. analysis. Monitoring
networks and hydrological stations.

MIWRMS503 Environmental Ecosystems Resources: Study of the
different types of ecosystem: Terrestrial and aquatic ecosystem.
Relation between human activities and ecosystem. Competition
over water resources. The integrating platform of ecosystems and
livelihoods (ecosystem services supporting human wellbeing).
Forest resources and biodiversity. Artificial ecosystem -
agroecosystems. Environmental Management tools.
Environmental management system (EMS). Environmental impact
assessment (EIA). Preparation and presentation of hypothetical
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EIA cases. Paradigm shift in natural resources and environmental
management.

MIWRMS04 Enabling environment &Institutions: Concepts.
Elements of good water governance. Categories of law. Law
making. Elements of good water law. Reform of water law.
Shared Vision development (NBI). Decentralization. Objectives of
decentralization. Types of decentralization. Water management on
hydrological boundaries. Instruments of cost recovery. Role of
public and private sectors.

SAS5003 Research methodology: Objectives of the Course:
Identification, selection, prioritization and description and
statement of the research problem. Review of relevant Literature
and available information. Formulation of general and specific
research objectives and the hypotheses. Development of an
appropriate research methodology. Preparation of a work plan for
the study. Identification of resources required and preparation of a
budget. Analysis and interpretation of the results. Development of
a strategy for utilization of the research results. Preparation and
presentation of a final documentation (report, scientific article,
thesis).

MIWRMSO0S Hydrology: Rainfall-runoff processes .Hydrograph
analysis. Flood routing. Hydrological design hydrology of the
Nile. Properties of aquifers. Ground water flow. Ground water and
well hydraulic. Geophysical methods. Ground water resources in
Africa with special emphasis on Sudan. Hydrological maps.

MIWRMS06 Hydroinformatic: Concept of information and
communication technology (ICT) as a tool in integrated water
resources management (IWRM). Knowledge bases. Basic
Knowledge and skills in database management. Data format and
standards. Internet as a resource of data. Aerial photography.
Spectral characteristics (electromagnetic radiation). Atmospheric
effects. Interaction of EME with physical objects of on earth.
Radiated energy (thermal characteristics of materials) reflectance
and emissivity of cover types (e.g. water). Spatial data
management and analysis tools, including Remote Sensing (RS)
techniques and Geographic information systems (GIS). Sensor
types and sensor data. Digital image processing. Various types of
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GIS analysis with specific focus on their applications for an
integrated water resource management [WRM).

MIWRMS507 Water supply engineering: Water quality guidelines.
Objective of treatment, treatment methods: Screening, coagulation
and flocculation, sedimentation, aeration, filtration disinfection,
water stabilization & desalination methods, guidelines, water
storage, water distribution systems.

MIWRMS08 Wastewater reclamation & reuse: Reclaimed
wastewater quality: criteria, standards and guidelines. Properties
and characteristics of water and wastewater. Health aspects of
different uses of reclaimed water. Wastewater reclamation, reuse
treatment technology. Risk assessment in wastewater reclamation
and reuse. Economics of water and wastewater reclamation and
reuse projects. Reclaimed wastewater monitoring, sampling and
analysis. Legal Aspects of aspects of wastewater reclamation and
reuse. Wastewater reclamation and reuse research.

MIWRMS509 Water catchments management: Water resources
system analysis. Assessment and forecast of demand. Balance of
water resources and need. Methods & processes in water
resources planning, policies and objectives. Examples of water
resource planning approaches: master plans, operational
management, project appraisal and promotion water resources
system analysis. Methods and planning, policies and objectives,
planning methodology and processes and assessment and forecast
of demands, project appraisal and promotion, operational
management, master plans, examples of water resource planning.

MIWRMS510 Gender and stakeholder in IWRM: Characteristic
of gender. Definition of roles. Definition of stakeholder.
Identification of key stakeholders. Why gender In IWRM. Women
empowerment and gender equality. Types of participation.
Benefits of stakeholder involvement. Assessment of stakeholder
interests, influence and importance. Outline a participatory
strategy.

MIWRMS11 Water Harvesting & Conservation Technologies :
Basic concepts. Assessing WH potential ( environmental,
technical, socioeconomic). WH technology options (WH
techniques). Advantages and disadvantages of WH. Small dam
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construction. Water harvesting as a mean of IWRM. Reviews of
some WH projects.

MIWRMS512 Advanced irrigation & Drainage: Principle of
irrigation. Soil physical properties. Crop water requirements.
Irrigation Efficiencies. Irrigation methods (sub irrigation, surface
irrigation, sprinkler, irrigation, micro-irrigation). Hydraulic
conductivities, Drainable porosity, Design and construction of
surface and subsurface drainage systems.
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11-7-2
M.Sc. in Waste Management and Engineering (MWME)
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First Semester:

. . Hours / Week Credit
Symbol subject Title Theoretical| Practical | hours
MWEM 501 Principle o.f waste 5 3 3
management science
MWEM 502 Integrated waste . ) 3 3
management and planning
MWEM 503 Solid waste science and ) 3 3
technology
MWEM 504 | Wastewater technology 2 3 3
MWEM 505 | Air pollution and control 2 3 3
Total 10 12 15
Second Semester:
Symbol subject Title Hours / Week Credit
Theoretical |Practical | hours
MWEM 506 | Solid waste treatment and 2 3 3
disposal
MWEM 507 | Wastewater management 2 3 3
MWEM 508 | Environmental quality and 2 - 2
standards
MWEM 509 | Hazardous, radioactive and 2 3 3
clinical waste management
MWEM 510 | Waste biotechnology and 2 3 3
bioremediation
Total 10 12 14
Third Semester:
Symbol subject Title Hours / Week credit
Theoretic | practical hours
MWEM 511 | Environmental Impacts 2 - 2
Assessment
MWEM 512 | Waste recycle and reclamation 2 3 3
MWEM 513 | Environmental pollution laws 2 - 2
and legislation
MWEM 514 | Economic aspects of Waste 2 - 2
management
SAS 5003 Statistics and research 2 - 2
methodology
Total 10 3 11

Courses details:
MWEMS01 Principles of Waste management: Definitions, sources,

types

and compositions,

characteristics of wastes.
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MWEMS02 Integrated waste management and planning:
Classification of waste planning/ setting of national policy regarding
waste/relationship between local/ state and federal agencies and
regulations/pollution life cycle analysis/ remedial planning/ remedy
selection and implementation-community participation
implementation. public involvement in the planning process. plan
preparation and adoption.

MWEMS03 Solid waste treatment and deposal: Generation of
solid wastes, factors affecting generation, Measurements and
quantization, Solid waste minimizations techniques.

MWEMS504 Wastewater technology: Wastewater definition and
terminology. Conventional methods of waste water treatments (on —
site sanitation). Basic waste water mathematics / advance waste
water treatment plant operations and process/ sludge digestion
technology/ chemical removal technology.

MWEMS0S Air pollution and control: Air pollutions definition,
sources and characterization, basics of air pollutants dispersion and
transport, emission monitoring and control technologies of organic
and inorganic toxic pollutants, indoor air pollution and industrial
ventilation capturing gases and vapors.

MWEMS506 Solid waste treatment and deposal : Incineration,
Pyrolysis, Gasification, Anaerobic Digest, Design methods, Side
effects of treatment methods, Maintenance of treatment system.
Dumping, sanitary landfills Design methods, Impacts of treatment,
Maintenance of treatment system, Fire protection systems.

MWEMS07 Waste water management: sources of wastewater.
Collection, Handling, and transportation of wastewater, waste water
quality and standards, pollution, health impacts from
wastewater/sludge and odour management.

MWEMS08 Environmental quality and standards: Quality
concepts and definitions, universal environmental quality approach,
elements of environmental standards, global waste standards,
quality control techniques ( inspection, check lists and control
charts), ISO 14001 appreciation and interpretation (structure,
requirements and impacts).

MWEMS09 Hazardous, radioactive and clinical waste
management: Definitions and classification, identification,
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transportation, monitoring, storage treatment and disposal practices.
Design and operation of hazardous waste remediation system

MWEMS10 Waste biotechnology and bioremediation: Waste
materials  biodegradability, isolation, characterization and
identification techniques of microbes for degradation of waste.
Anaerobic fermentation and biogas technology. Application of
bioremediation for different classes of waste.

MWEMS11 Environmental impacts Assessment: Management
frame work for conducting EIA. in practices, impact predication of
different classes of waste, mitigation techniques & measure for
different wastes/ methods for waste impact assessment.

MWEMS512 Waste recycling and reclamation: Reuse and recycling
options, Basic techniques required for recycling options, land
reclamation, energy production, waste water for irrigation,
wastewater recycling

MWEMS13 Environmental pollution laws and legislation:
International laws and agreements, National, State and local laws
and legislations.

MWEMS514 Economic aspects of Waste management : Micro and
Macro economics, economics of solid waste (collection/
transportation and disposal options)/economics of waste recycling
liquid waste treatment-cost benefits and effectiveness.

SASS5003 Statistics and research methodology: Describe data with
graphical and numerical summaries. Categorical data analysis,
statistical modeling, correlation and regression, Hypothesis testing,
issues in research study experimental design, simply using of
software package for entering and analysis data, reports and man
scrip writing, writing proposal, philosophies science, research
development.
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12-7-2
M.Sc. in Medicinal Aromatic plants Technology
1
)
(
2
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Code Subject Title Hours/
Week
MAPT 1 | General Chemistry (Physical, analytical, instrumental 3
Methods of Analysis)
MAPT 2 | Organic Chemistry and Chemistry of Natural Products 3
MAPT 3 | Agrotechnolgy 3
MAPT 4 | Industrial economics and management 3
MAPT 5 | Basics of unit operations 3
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Subject Title Hour

Code
week
MAPT 6 | Chromatography and spectroscopy 3
MAPT 7 | Chemistry and technology of essential oils 3
MAPT 8 | Phytoparmaceutical Technology 4
MAPT 9 | Industrial Process & Plant Design 3
MAPT 10| Ethice & Legal Aspects of the Pharmaceutical 2
Industry.
8
1)  Cultivation and propagation of Medicinal & Aromatic
Plants.
11) Analysis of Medicinal & Aromatic Plants.
i11) Post harvest Technology
iv) Processing and Formulation of Medicinal & Aromatic
Plants to the Final Product
v) Any other relevant options
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13-7-2
M. Sc. in Medical Parasitology

1. Introduction
Tropical Medicine Research Institute (TMRI) is one of the
specialized research institutes of the National Centre for
Research (NCR), Ministry of Science and Technology (MOST),
Sudan. It operates as a research and training institute for endemic
tropical diseases in the Sudan, with special emphasis on parasitic
diseases. The Institute is working in close collaboration with the
Federal and State ministries of health, universities, and research
institutes and with international agencies, research centres and
laboratories.
The majority of the research projects are of applied nature,
directed towards the control of endemic tropical parasitic
diseases. Special emphasis has been given to malaria,
trypanosomiasis, leishmaniasis and schistosomiasis. The
introduction of the new technologies in the study of
epidemiology, diagnosis and treatment strategies has been given
a high priority in research. Cancer research has started at TMRI
in response to its emergence as a public health problem in the
Sudan.
The TMRI staffs are involved mainly in research. The senior staff
supervises post graduate students working on the different
research projects approved by TMRI.
The Institute has been able to recruit young scientists and new
graduates to work on the planned research projects.
The laboratories at TMRI are well equipped with new
equipments for modern technologies .Capacity building and
rehabilitating the laboratories are the main two objectives of
TMRI
Beside the regular government budget provided by NCR, MOST
and Federal Ministry of Finance, the Institute is receiving
financial and technical support from different international
agencies that support research and development.
During 2004, the Sudan Academy of Sciences (SAS) was
established by MOST as a specialized university for post-
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graduate studies. The responsibilities of the Tropical Medicine
Programme at SAS are entrusted to TMRI. The Institute is
running two M.Sc programmes .Currently, one in immunology
and the other in microbiology

2. Importance of the proposed Program:
Sudan as one of the tropical countries is facing several public
health problems. A major problem is the parasitic diseases. Sudan
is a very big country with different climatic condition. The north
is mainly arid extending into desert and sand dunes; the centre of
the country savannah and tropical forests and the swampy areas
in the south.
Almost all parasitic diseases are endemic in the Sudan and most
of them are associated with water. There is a wide range of these
parasites: from the unicellular organisms such as Plasmodium
and Trypanosoma which cause malaria and sleeping sickness
respectively, through the worms that infect the blood system e. g.
Schistosoma, the alimentary canal e. g. Taenia worms. In
addition to filarial worms that parasitize the tissues.
The country is also in the process of developing and constructing
large agricultural irrigation schemes besides the existing schemes
in Gezira, New Halfa, Geinaid, Khashm algirba, North west
Sennar and Kenana. The newly proposed schemes for
development are Marrowi Dam, the White Nile Sugar cane and
Sondos Schemes. The existing experience, in the Sudan, indicates
that the construction of irrigation schemes is expected to increase
the prevalence and facilitate the spread of the diseases in new
areas. This has an important economical impact on the
population, and puts more pressure on the local and national
health authorities.
In addition, Sudan is witnessing extensive movement of people
and domestic animals as a result of famine and conflicts. This
imposes some challenges as far as transmission and spread of
parasitic and zoonotic diseases.
There is a need for a highly trained cadre to shoulder the
responsibilities of the control programme. This could be
developed through an M.Sc. Degree that concentrates on the
control strategies, methodology, epidemiology, improved
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diagnostic techniques and adoption of new knowledge and
technology to control the parasitic diseases. No such programme
exists at the moment in the Sudan.

3. Objectives

a. To promote the discipline of medical parasitology by training
M.Sc candidates in theoretical and practical aspects of
medical parasitology, including helminthes ,protozoa and
their vector with special emphasis in Sudan

b. To upgrade capabilities of candidates in advanced diagnostic
parasitology and control.

c. To provide candidates with specialized skills to enable them
to pursue a career in research, teaching and planning control
strategies in areas related to medical parasitology.

4. Expected outcome: Candidates graduated from this course are
expected to pursue a future career in research, teaching, medical services
and/or planning of control programmes in medical parasitology.

5. Duration of the Study: The courses will be offered in two semesters
(Full time), each semester of 15 weeks, followed by a dissertation (Field
work and laboratory work) for 20-24 weeks.

6. Language of the course: The language of the programme will be
English.

7. Programme and Syllabi: (attached)

The programme and syllabi are being revised by the appointed
scientific committee after being approved by the Coordination
Council for Biological Sciences, New Technologies and

Environment The programme will then be submitted to the

Academic Committee of SAS for provisional approval and

finally for SAS Senate for consideration.

8. Admission requirements: As stated in the regulations of SAS.
(Document attached).

9. Targeted groups: Targeted groups are holders of Bachelor degrees in
Medicine, Science, Veterinary Medicine, Pharmacy, and any other
relevant field.

10. Examinations: As stated in the regulations of SAS. (Document
attached).
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12. Beneficiaries:

private sector e.g. companies working in pest control.
15. Catalogue Course contents
The proposed program is a three semesters’ degree program by
courses and dissertation. Candidates will study and be examined
in seven courses in the first semester and seven courses in the
second semester. In the third semester the candidates are
required to carry out limited research work under supervision
and present a written dissertation at the end of the semester.
Candidates are required to attend and participate actively every
week in seminars and workshops in the seven courses of each
semester (un-credited hours).

16. Allocation of Credit and Contact Hours

First Semester (285 hours)

Specialized Ministries e.g. Federal Ministry of
Health, State Ministries of Health, research institutes, Universities and

Course Name Credit Theory | Practical* | Contact
Hours Hours
1 Parasitic diseases | 3 2 1 45
2 | Parasitic diseases 11 3 2 1 45
3 | Vector ecology & Biology 3 2 1 45
4 | General Epidemiology 2 2 0 30
5 | General Immunology 2 2 0 30
6 | Molecular Biology 3 2 1 45
7 | Zoonotic and emerging 3 3 0 45
diseases
Total 19 15 4 285
Second Semester (270 hours)
Course Name Credit Theory Practical | Contact
Hours * Hours
1 Advanced Parasitology 2 2 0 30
2 Vector- parasite relationship 2 2 0 30
3 | Advanced diagnostic Parasitology 3 0 3 45
4 | Immunology of Parasite 3 2 1 45
5 | Advanced epidemiology 2 2 0 30
6 | Research Methodology 3 3 0 45
7 | Control strategy 3 3 0 45
Total 19 14 4 270

Third Semester (20 -24 weeks): Dissertation
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COURSE CONTENTS
First Semester (15 weeks)

1. Parasitic diseases I (Protozoa) :This is a comprehensive
course covering the protozoa which infect man. The biology
of the organisms,, morphological features ,methods of
transmission, Life cycles, pathology, diagnosis, the clinical
manifestations and control of the diseases. Management and
evaluation of public health problems or clinical practice
involving medically important protozoa Laboratory work will
focus on the identification and recognition of parasitic
protozoa.

2. Parasitic diseases II (helminthes): The course will cover the
morphological features, methods of transmission, life cycles
of important parasitic helminthes responsible for human
diseases and the pathology, diagnosis, prevention and control,
the major clinical signs of parasitic helminths of medical and
public health importance, and direct and indirect diagnosis..
Essential concepts in the epidemiology of parasitic
helminthes, and their relationship to the implementation of
control measures.

Practical:.Practical Preparation and analysis of a range of
helminthes specimens for microscopic investigation.

3. Vector Biology, Behaviour and Ecology: The course will
cover a range of topics pertinent to the biology and
identification of all major vector groups known, with
emphasis on Sudan (mosquitoes, sandflies, tsetses,
triatomines, blackflies, midges, ticks, mites, fleas and lice,
intermediate snail hosts and other intermediate hosts). Age
structure and life tables; reproductive rates; density dependent
and independent processes; competition within and between
species. Key concepts in population genetics and their
relevance. keys for identification; Cytotaxonomy; DNA,
ELISA and PCR techniques for vector identification;
Incrimination techniques ;

Determinants of vector competence and vector-parasite
specificity; Insect digestion and excretion; location and blood
feeding behaviour; Daily biting and circadian activity
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rhythms; Host selection, Mating behaviour and pheromones;
Oviposition behaviour and learning; Larval competition; and
density dependence; Seasonality, over wintering and
diapauses.; Effects of parasites on behaviour and Vectorial
capacity.

The course will include: Habitats of vectors and intermediate
hosts, Trapping techniques (light traps, sticky traps, tsetse
traps); Field sampling of insect vector groups. Effects of
climatic and environmental factors on seasonality of vector
abundance and distribution, and possible influence of global
climate change on vector-borne disease.

Practical will include: identification of  vectors;
Cytotaxonomy; dissection of infected vectors. Techniques for
ageing insects.

4. General Epidemiology: The course aims to provide an
introduction to the basic concepts and methods of
epidemiology. The course will concentrate on:

Methods for determining disease frequency: screening,
epidemiological surveillance and its challenges and alternative
sources of epidemiological data. Study design: cross-sectional,
cohort, case-control and interventional studies and clinical
trails. The concept of risk: types of measures risk,
Interpretation of epidemiological studies:

Bias: types of bias and how dial with bias, Confounding, how
to deal with confounding, .Basic concepts of measurements
errors (validity and reliability), types and sources of errors
.Causality (causal link) Interaction- effect modification.
Principles of outbreak investigation and response.
Environmental information for health sector planning.
Preventive strategies, measures of public health impact.
Evidence in epidemiology, how to do a systemic review,
analysis of epidemiological data.

5. General Immunology: Overview of the Immune System,
Innate and acquired immunity. Anatomy of the lymphoid
system. Primary and Secondary lymphoid tissue. Antigens and
Antigenic determinants and hapten. Antigen processing.
Histocombatibility antigens. T and B lymphocytes .Antibody
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structure, types and functions. Cell mediated immunity

.Cytokines  (Interleukins). = Hypersensitivity  reaction.
Autoimmune diseases. Tolerance. Immune deficiency
diseases.

6. Molecular Biology: Introduction to Genetics, Cytogenetics
and Chromosomes, Introduction to Molecular Biology: Cell
Cycle, DNA structure and function, RNA structure and
function, DNA Replication, Repair and Recombination,
transcription, genetic code, protein synthesis, and regulation of
gene expression: In Prokaryotes, In Eukaryotes. Restriction
enzymes: Endonucleases, Exonucleases.Gene library .DNA
sequencing, Amplication of DNA in vitro (Polymerase Chain
Reaction). Mutation. Molecular Cytogenetics. Oncogene and
cancer. Human genome. Natural cloning and Artificial cloning
.Applications of DNA technology. Bioinformatics
Practical: DNA isolation: Agarose gel preparation and
separation of DNA on gel electrophoresis. Amplification of
DNA (gene) using Polymerase Chain Reaction (PCR):
Detection of nucleic acid using ethidium bromide, culture of
blood lymphocytes to study the chromosomes, Analysis of the
chromosomes, (Electrophoresis) Protein separation using
polyacrylamide gel .

7. Zoonotic and emerging diseases: The course will cover the
Parasitic zoonotic and most important emerging diseases,:
General introduction on Zoonosis :definitions, transmission,
geographical distribution, reservoir hosts, , classification of
parasitic zoonotic diseases: Protozoan diseases, Helminthes
diseases : Brief review of the etiologic agents, mechanisms of
transmission, epidemiology of diseases. Animal populations
and environment, infection and epizootic processes, influencing
factors, descriptions of the clinical presentations in both
animals and humans.. Recent information related to diagnosis,
treatment and control in human and animals. Economic
importance and impact on the public health the distribution
and importance of parasites in natural ecological systems and
in human and animal husbandry. Animal groups acting as
intermediate hosts will also be covered to some degree.
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The course will define and discriminate between emerging and
other diseases, define spatial and temporal determinants, host
and agent characteristics and risk factors, analyze social,
economical and international trade changes, improper use of
drugs, multi-drug resistant infectious agents as factors of
emerging diseases. Selected emerging food-borne, and other
diseases of interest will be described and analyzed.

Second Semester (15 weeks)

1. Advanced Parasitology: The course will cover the cellular,

immunological and molecular mechanisms in parasite,:
Parasite genome structure and expression, antigenic
variability. Molecular taxonomy, molecular evolution, parasite
ecology,evolution antigen cloning, Tissue culture; biochemistry,
and Proteomics of parasite. The genetic basis of drug
resistance in protozoan parasites and mathematical modelling
of helminthes transmission within host populations.
The course will focus on the complexity of relationship
between important parasites and their hosts, Immunological
responses and the search for effective vaccines. Treatment of
parasitic infections in immunocompromised patients..

2. Vector- parasite relationship: The course aims to provide
students with a broad understanding of vector-parasite
relationship relevant to the epidemiology and control of
vector-borne diseases and to explain why parasites are
successful organisms.  Areas covered will include the
following: ecosystems and sustainability; co-adaptation of
host and parasite; route and mechanism of infection; vector
survival and parasite infection; mortality rates of vectors due
to parasite infection; concept of compatibility, susceptibility,
resistance and response of host to infection; specificity of
host/parasite relationship (physiological, ecological, tissue
specificity), economy, health, control and legislation under the
socio-economic settings of Sudan;.

3. Advanced diagnostic Parasitology: The main aim is to
introduce modern methods and technologies, in use, for the
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laboratory diagnosis of the parasites of man for clinical and
epidemiological purposes.

The course will include laboratory management and good
practice. Principles of test evaluation. Constraints, accuracy
and applicability of tests. Quality control. Economic
considerations. Reagent supply and test development.
Microscopy. Immunoassays for antibody and antigen. Western
blots, ELISA, dot ELISA, Immunofluorescence,. Nucleic acid
techniques in diagnosis. Principles of probe and primer design.
Polymerase and ligase chain reaction. Culture-based diagnosis
and zymodeme studies, sequencing and parasite genome. Role
of the Parasitology laboratory in the diagnosis of parasitic
infections in immunocompromised patients.

3. Immunology of Parasites: The aim of this course is to

develop an wunderstanding of the diverse nature and
consequences of the interaction between parasites and the host
immune response. This course will include:
Innate resistance. Acquired immune response. Parasite
antigen.  Host-specificity.  Species  specificity.  Stage
specificity. .Host immune response to parasites (Humeral and
cellular). Mechanisms of protective immunity. Degree of
immunity (solid-partial). Cytokine modulation of macrophage
activation Determination of immune level by in vitro and in
vivo lab. Tests. Evasion of host's immune by parasites.
Genotyping of variant antigen genes of different parasites
Recombinant DNA techniques for antigen identification and
production. Vaccination.

5. Advanced epidemiology: To introduce the ways in which
genetic analysis may be used with epidemiological studies to
provide a powerful means of exploring the aetiology of
parasitic diseases. Introduction to the principles of
phylogenetic trees. This will be followed by epidemiological
applications covering studies of geographical distribution,
transmission, and pathogenesis. Understanding  of
fundamental concepts of genetics;

The study designs and methods of statistical analysis used to
evaluate the role of genetic inheritance in the occurrence of
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human disease, determine the Location of the gene(s)
responsible and the allele responsible for a disease.

6. Research Methodology: This include: Importance of research
methodology. Objectives, Type of studies, Sample size
determination, Sampling techniques, designation of a
questionnaire, Open and closed questions, Interviewing ,
Methods and requirements for Fieldwork, Methods and
requirements for Laboratory work, Planning, Organization and
Execution of research activities, Data management and
analysis, i.e. significance testing (Bivariate analysis),
Scientific writing ( Thesis).

7. Control strategies: The aim of this course is to provide basic
concepts and methods on analysis, interpretation and reporting
on outbreak investigation; interpretation and evaluatation of
surveillance systems for parasitic diseases; and parasitic
disease control.

Methods to control morbidity: chemotherapy. Strategies to use
chemotherapy: targeted and selected programmes.

Methods to control transmission and spread of disease: vector
control. Chemicals and their classification, hazards, benefits,
when and how to apply it against various types of vectors.
Environmental management to control the vectors. Biological
(including genetic) control methods.

Integrated control programmes, supporting programmes €.g.
water supply, health education, sanitation, socio-economic
status, education ...etc

Semester Three: Dissertation (20-24 weeks)

Candidates complete a research project in relevant problems
under supervision. This may be based on a critical review of
an approved topic, analysis of collected results of laboratory
studies and present their results in written dissertations
Candidates are required to present their dissertation following
universal scientific writing methods.
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A1
( 15)
symbol Subject Title Hours Credit
Th. | Pract. hors.

Api 101 Introduction to Apiculture 2 2 3

Api 102 Honeybee Biology 2 3 3

Api 103 Honeybee Taxonomy 2 2 3

Api 104 Apicultural Components 2 2 3

Api.105 Apiary management 2 3 3

Api. 106 Queen rearing 2 2 3

Total 18

( 15)
symbol Subject Title Hours Credit
Th. | Pract. | hors.
Api 201 Honeybee pests and Diseases
Api 2021 Honeybee products (1) 2 2 3
Api 2022 Honeybee products (2) 2 2 3
Api 2023 Honeybee products (3) 2 2 3
Stat.0203 Statistical & Experimental Design | 2 2 3
Sem. 204 Seminars 2 2
Total 14

Course details

Api 101 Introduction to Apiculture :Introduction to beekeeping

in Sudan, history, production and growth, beekeeping
traditional, beekeeping nectar and pollen sources, Sudan

apiculture economics, economic

importance of beekeeping.

Principles of scientific drawing of the honeybee casts (queen,
worker, drone), traditional hives (Log-hive, Wicker-work hive,
Khartoum- hive, Omdurman — hive, Lngstroth hive), dissection
of the honeybee worker to see modifications of the different
appendages.
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Api. 102 Honeybee Biology :Introduction to biology, the

honeybee and its relatives, members of the honeybee colony,
bionmics of the honeybee casts (queen, worker, drone),
activities and behavior of the honeybee colony, senses of the
honeybee (vision, olfaction, taste), dance language, pheromone
language, nectar & honey collection, wax working, pollen &
propolis collection. Scientific drawing of the immature stages of
the honeybee, structure and function of organs producing
common hive products, sense organs.

Api. 103 honeybee Taxonomy: Introduction to taxonomy of
insects, taxonomy of honeybees, through morphometrical and
molecular genetic studies.

How to measure honeybee biometrical characteristics quantitative
& qualitative analysis.

Api. 104 Apicultural Components: Apiary construction,
estabilishments, dependent beekeeping project, migratory
beekeeping project, integrated beekeeping project, tools &
equipments, assembling & preserving hive equipments,
beekeeping protective colothing, marketing of bee colonies,
nuclei, package bee, phytosanitary certificate, movies, colony
hiving & rehiving.

Api 105 Apiary Management: Colony manipulation, wiring &
fixing comb foundation, feeding colonies, uniting colonies,
swarming (prevention & control), dividing colonies,
management for honey production, honey extraction, comb
honey, chunk honey, processing and production of bees wax,
methods of wax extraction, wax foundation processing. Colony
inspection, carbohydrate & protein supplements, feeders.

Api. 106 Queen Rearing: Artificial queen rearing (Millers,
Alleys, Doolittle), considerations to be taken, breeder colony,
starter colony, selection of queen rearing, mating boxes, time
and other considerations, testing queens, shipping, queen
introduction methods.

Api. 201 Honeybeen Pests & Diseases: All honey bee enemies
and diseases and their control in Sudan and adjacent countries,
world wide bee diseases, effects of insecticides on beekeeping
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industry: technical, physical, environmental, vegetation,
beekeeping machinery, traditions, races, general constraints,
recommendations.

Api. 2021 Honey bee Products(l1): Honey: what is honey,
viscosity, density, colour, surface tension, crystallization, water
content, sugars, minerals, nitrogenous compounds, nutritional
value, chemical constituents, quality control, adulteration,
market outlook, liquid honey, creamed honey, comp honey,
mead, physiological effects, uses, food, medicine, beebread,
cosmetics, pollination & pollution monitoring, pollen
collection, storage, buying quality control, market outlook,
supplements and substitutes in beekeeping.

Api 2022 Honey bee products (2): Physical, chemical &
physiological characteristics of proplis and beeswax, their uses
today in beekeeping, in cosmetics, medicine, traditional uses,
industrial technology, testiles, printing, polishes. Propolis &
wax collection, buying, storage, quality control, market outlook,
pharmaceutics, formulation and application methods for human
& animals, extraction methods.

Stat. 203 Statistics & Experimental Design: Statistical
procedures for agricultural research experimental designs, data
collection, presentation and analysis, T- test, F-test, analysis of
variance, phenotypic and genotypic variances and calculations
of correlation coefficients between pairs of different characters,
types of errors.

Experimental designs, single factor, multiple factor experiments,
split- plot experiments.

Sem. 204 Seminars: Short notes on how to articulate research
problem, hypothesize, write proposal and how to present
scientifically Sound dissertation or thesis
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ASSOCIATION OF AFRICAN UNIVERSITIES
ASSOCIATION DES UNIVERSITES AFRICAINES

4giy i1 Cilaalad) alas)

SC/5 '21 June 2006

The Vice-Chancellor

Sudan Academy of Sciences
P.O. Box 86

Khartoum

Sudan

Dear Vice-Chancellor,

ADMISSION TO FU RSHIP OF THE ASSOCIATI OF
I NIVERS 08

I have pleasure in informing you that at its 63rd Meeting held in Harare, Zimbabwe
on June 8 - 10, 2006, the Executive Board of the Association of African Universities
(AAL), decided that your University be admitted to Full Membership of the AAU.

Please accept the best wishes from the AAU Secretariat. We look forward to fruitful
cooperation with you and your university to further the goals of the Association for
the development of higher education on the continent.

You are entitled the Full Membership rights upon payment of subscription fees. Full
Membership subscription is US$3,000 (Three thousand dollars) per calendar year,
Please find attached an invoice to this effect.

Enclosed are copies of the following publications:

AAU Constitution

AAU Information Brochure

Latest edition of the AAU Newsletter

List of AAU Executive Board Members for the period 2005 - 2009

Congratulations and warm regards.

Yours sincerely,

Akilagpa Sawyerr
SECRETARY GENERAL

- African U House, Aviation Road ion, Airport Area
P. 0. Box AN 5744, Accra-North, Ghana

= Tel: (233-21) 774495, 761588 « Fax: (233-21) 774821 = E-mail: secgen@aauv.org * Website: hitp://www.aau.org
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1-1
2004
2002
2005
2006
2-1
2006 13
2006 21 2
2006 30 3
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2006 Cap-Net 4
2006 .5
2007 .6
2006 7
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