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Ifee 3 (4 )
3T 1 T e, 31, e, arfcas

gfac 4 (2 Fearg)
31 31THTY, RATeR 3o, Hare-aree, AR 378414, Hiel ah

=T s (1 ecTg)
AT Yae: e, TI-greell, TOR-989R, sieR-faATor

g sl TEa:

o HiETCd ATCIARFH - TeNdeddd FAUTST, arofl gerrere, feeelr, 2009

o 9T TUUH: ) fEeufory - v, 41 %nﬂ'tﬂéﬁa AT ﬁﬁﬁnau'qmeﬁT
feeell, 2004 °

o URURF HARAR: WHET FeAaund - AT AR, 37eare - qaF
3STFAT, A I o¥e, feoal, 1995

o TRET T W oirhuer, @ WY, A AAH, TS YA, el 2020

o HY 3MTcllchel - SiT. T, SIIeAT, 3eqdle - 31T FHelehlal, ﬁeﬁwa'aa:a¢3
feeoll, 2006

o WEHT & WeEid - T FRY 3, ey el 3P, TsTohdTel YehlRle, feoell
2008

Examination Scheme & Mode:

Total Marks: 100

Internal Assessment: 25 marks

Practical Exam (Internal): 25 marks

End Semester University Exam: 50 marks

The Internal Assessment for the course may include Class participation, Assignments, Class tests,
Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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| EerAR e

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits | Credit distribution of the course Eligibility Pre-requisite
Code Lecture [ Tutorial | Practical/ Rty "_ff:the EOLISS
Practice (tany)
0 0 12th Pass
REATcHD Al 2 2 i

Learning Objectives

o Rie@fit & 7l 3N Rl Hficafra sl & Qe

AT |

e 3TH HodanrRNadr IR WATCHSAT &1 fAhrg S|

o Tifgcw &r fAafaer (Ut IR 396 Twareas et &1 aR=g
HU T @ AT I AR FH=A1

o e ud gaFgiae ATAT & AT dws $r ygfa &1 s

AT

Learning outcomes

The Learning Outcomes of this course are as follows:

~J
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o 3UA Feuarladr AR [@ACASAT &1 ey 8 gHhem|

e wiRcy & Ry [undt IR 35hH wWarcasar I &1 gRmy
g f3Ed @ WY 80 o7 (Ul & dws & 3T @ qFA

e e ve sasg@Es AregAl & AT dwa & 3R A 3w
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SYLLABUS

sETS 1 ' (5 T<TF)
TATHS @ ITURT: T AHTUR U9 faeayor

° m@%mrﬁmmﬁﬁmﬁa@rm
o P ¥ Ry &3 ey ggwRa, RFns, smwor
o @A ¥ Rty ¥ AlR-_A@T, y-97, FuFEE-FIR
o ¥ AR & 3ure weg AR 3T H AFE v F WA
T4, e, Y RO &I
s 2
arar EiaaT R R awa (5 %)
e T H HANT: Mvafe-3Eais, Ails-Rf@g, a9
sif¥e H@e3: &Iy, S91-ATdeT, FHE-HT9a

e Wa-dissa: wecyfEg, vdis, fFe, ydeRgsar

o  Hfaan Haew, wils divss, Seaey-oeHTd, 9, A, §F
o FU-HRwE: TEg, 9H, IREY, F27 AR &7

Unit 111 ' (5 weeks)

fafy fumit v e Aregst & Qv

o FTCH-FIRA: EY, IF, IRV, F, THT AR ARE-HM

o RAfdy ey Rut: ey, SR, dersyr, &7, A,
g

o BT Aregw & AU d@=: AW, IEI-EHE, TR, F7a=

4
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e ZAalA® ATLYHA & AU d@: [{A79=, 9oy, Jag

Practical Exercises if any:

mzsvzyawqﬂaaaégvmmsﬁwamml

References and suggested Readings
1. @iy Na=: [WATAS HTTH: g9

2. A AT AH

3. WWAAS q@A: . WY Jar

4. wfadr F1 &: Awgay g faardy

5. FUT-9THFYT: Hew] HSRY

6. GTHYT QWA AAIGY QTH Al

7. Fd & TG HAR FRR: AgaigE: HY I
8. MIfgy &1 digqwes: Wigary Aareda

9. wfaar: @=r-AfFan FAR AT

Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 marks
Practical Exam (Internal): 25
marks
End Semester University Exam: 50 marks
The Internal Assessment for the course may include Class participation, Assignments,
Class tests, Projects, Field Work, Presentations, amongst others as decided by the
faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

~
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(3FFATE hell)

ANUVAD KALA
(Art of Translation)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES

OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-
Code course criteria requisite of
Lecture | Tutorial | Practical/ the course
Practice (if any)
ANUVAD KALA 2 0 1 Class 12t
pass in any Working
(Art of Translation) subject Knowledge of
the concerned
(3FFeTe efl) language
Credits: 2 L/T/P=1/0/1

LEARNING OBJECTIVES:

e The course is committed to continue its pioneering work in defining new literary
paradigms and fostering new directions for exploration in literary studies, including
such areas as the relationship between translation and transnationalism.

e To develop a deeper appreciation of cultural diversity by introducing the technique

of translation studies.

o To develop the creativity of the students and enhance their writing skills

LEARNING OUTCOMES:

o Students will have an understanding of major approaches to the study of translation.
e They will be able to identify, analyse, interpret and describe the critical ideas,
values, and themes that appear in literary texts and to understand the ways these
ideas, values, and themes, inform and impact cultures and societies both in source
language and its translated version.
e They will be able to improve their skill of translation.

Unit |: wigee fATi3- 3iddiq g (Translation Principles)

o waeT T ufggmr, Yfaast w3 Hd3=
3gare dr gk, gepfd AR Aeca

33

(Theory)

(8 Hours)




Definition, nature and importance of translation

o wgTE e AT 3an, 3 ¢ fefds yag, ufgsra age’ e famis Ifis J9e"
3JaTe 3UUT: AL, AR TR & regeptar, TRATRS el &1 <1

urd ol
Translation tools: Dictionaries, different types of dictionaries, gaining knowledge of
defining words

o WETT T gU: HEH! w3 WSt
Hegdig & T AT AR AMeA
Forms of translation: human and machine
Unit 11: W&Te S/9d § TIUH geIi-3igare ufhar 3 3 arelt gatfar

(Challenges to the translation process)

(Theory) (7 Hours)
o fefds 939 B8l wigeT @ HAG (N3, 3958, fefamrrs)

faffee &t & forw 3rgarg & e (Rifehcan, giarh, faeme)
Translation issues for various fields (Medical, Technology, Science)
o HHISI WETT &8 AEU3 HAS

FMAT 31are § HfAd e
Issues related to machine translation

o HAfIIE THIT aIs QUAMIT gt
qiEpiasn RT3t @ Scued AT
Challenges arising from cultural differences
Unit 111: Afa3a wigere: f9etmises 3 unrsh - aiftfcas seare: /3@t
¥ USTEr -Literary Translation: Hindi/English to Punjabi)

(Practical) (15 Hours)
o Jfe3T T WEST AIS"

HIddT &1 3feldia
Translating poetry
o JJTE T WEST AIST

PElAl B IJdIG
Translating Short Story
e TIIAJUS T NMEHET ddOT

I Hfd BT 3dIg

Translating prose
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Unit IV: A& Ao'g fdetmiadet 3 uarst: Saaar Ré/3aeh & ot
(Mass Communication Hindi/English to Punjabi)

(Practical) (15 Hours)
HEJ T WETT dI6T

AR &1 3G

Translating news
ferf3grg erwige< aI&"

fa=iTuat &1 31gdre
Translating Advertisement
ofcH T wgeT ad&"

AlfeH &1 3gare

Translating Notice

ESSENTIAL READINGS:

Bhola Nath Tiwari (2018), Anuvad Vigyan, Kitabghar Prakashan, Delhi.

Bijay Kumar Das (2005), A Handbook of Translation Studies, Atlantic Publishers
and Distributors Pvt Ltd, Delhi.

Jaspal Kaur (Dr.) 2013, Anuvad te Maukhik Anuvad Kala, Manpreet Parkashan,
Delhi.

Ram Chander Verma Shashtri “n.d.”, Anuvad Kala, Ashok Prakashan, Delhi.

Sushil Kumar (2003), Anuvad da Samvaad, Udaan Publication, Mansa.

SUGGESTED READINGS:

Morley, David (2007), The Cambridge Introduction to Creative Writings, New
York, Cambridge.

Robinson, Peter (2010), Poetry and Translation, Liverpool University Press,
England.

Ray, Mohit K. (Ed.) (2008), Studies in Translation, Atlantic Publishers, Delhi.

(Note: Teachers are free to recommend additional related standard source books, if required so.)

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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SIRINNATMAK LEKHAN

(Creative Writing)

(FoldTlcHD oIE)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES

OF THE COURSE

(Creative Writing)

(AATcHS @)

Course title & | Credits Credit distribution of the Eligibility | Pre-
Code course criteria requisite of
Lecture | Tutorial | Practical/ the course
Practice (if any)
SIRINNATMAK 2 1 0 1 Class 12t
LEKHAN pass in any \working
subject

Knowledge of
the concerned
language

Credits: 2

LEARNING OBJECTIVE:

L/T/P=1/0/1

e To understand and appreciate skill of creative writing. To understand main ideas and
details in different aspects of creative writing.
e To understand the contemporary position of Punjabi mass media and importance of
creative writing in this field.
e To understand the importance of the skill of creative writing in the profession of
electronic media.

LEARNING OUTCOMES:

e Students will demonstrate an understanding of terms, themes, strategies to learn the
skill of creative writing. -
e They can express their understanding of the relationship between Punjabi mass media
(print and electronic) and the skill of creative writing. -
e To know the scope of creative writing as a profession.
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UNIT | wrfa3 fAagwe.: sfenr<t ga3- aifeca gora: #a g

(Literary Creation: Basic Points) (Theory) (8 Hours)
o wfa3 <t ufgsmr, Agu w3 fermar<

arfecy fr aRyTwT, awy 3R fAadwae

Definition, scope and characteristics of literature
o WTI3 W3 AHH: UIAUT W3d-AeT

afecy 3R gATS: TR Faday

Literature and Society: Mutual Interrelation

o HTI3 W3 IT WSHAS: HE&fSfIMIs, ©IHS ATAST W3 AHH ATA3T

aifeca AR 3 HGMEA: FAIIAA, & & AR FHAST &
Literature and other disciplines: Psychology, Philosophy and Sociology

Unit Il e 8YE - wfaar @ (Poetry writing)

(Theory & Practical) (3+10 Hours)
o afe3gm ufgsmr, guw3 fenma<
Freg: gRHmT, U 3R RAdudane
Poetry: definition, forms and characteristics
P VT, Frey [ 3R gdip, ¢, T
Poetic language, poetic images and metaphors, verse

o I3, IS W3 Yt e & fAsAe ag&
afiell, ITeTell 3R B Job Pidar T Tl

Composing songs, ghazals and open verse

Unit 111 Sgvet 3HT - AT @< (Short Story writing)

(Theory & Practical) (2+10 Hours)
o fodlt gorst ufgsmr, Agu w3 feams<

STEHAT: TRHTYT, FawT 3R faquad
Short Story: definition, scope and characteristics
o gESd, U3d fo3ds, T93®y w3 I ANt

HATTH, IRT =0T, Harg 3R aror Jei
Plot, characterization, dialogue and language style

o fodlaastdus
STRUT olEd

Composing a short story
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Unit IV fosa 8ys- 9y or@e (Essay writing)

(Theory & Practical) (2+10 Hours)

e g, Fawu 3R fadudard

Essay: definition, scope and characteristics

fer € 9= w3 SFE mist S aw
YT &1 I9a 3R 3maeIsd gt fr @rer

Selection of topic and search of required material
foda 3us
gy or@a

Composing an essay

ESSENTIAL READING:

Aabid Ali And Sandeep Kumar, 2017, Creative and Mass Writing Methods, Nirmal
Publishing House, Kurukshetra.

Anjana Neira Dev, Marwah Anuradha and Pal Swati, (2008), Creative Writing: A
Beginner’s Manual, Pearson Education India, Delhi.

Jaggi, Rattan Singh, (2003), Sahit de Roop, Punjabi University, Patiala.

Jagjit Kaur (Dr.) & Manjit Singh (Dr.) (eds.), (2013), Sirjnnatmak Lekhan ate Jan-
Sanchar Madhiyam, Manpreet Parkashan, Delhi.

SUGGESTED READING:

Dil, Balbir Singh (1991), Punjabi Nibandh: Saroop, Sidhant ate Vikas, Punjabi
University, Patiala.

Gautam, Ramesh (2016), Madhuri Sabodh, Rajinder Gautam and Prabhat Ranjan,
Rachnatmak Lekhan, Bhartiya Jnanpith, New Delhi.

Joginder Singh (Prof.), Pinal te Arooz, Punjabi Sahit Academi, Ludhiana.

Phul, Gurdial Singh (Prof.), Suri, Kartar Singh (Prof.) (1954), Naval Kala te Punjabi
Navalkari, Lok Sahit te Parkashan, Amritsar.

Sidhu, Gurumail (2020), Khulli Kavita De Maapdandh, Chetna Parkashan,
Ludhiana.

INTERNET LINKS:

afes fa fore sa faa: https://www.youtube.com/watch?v=X2LtYOJuJd8
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o el fae o faa: https://www.youtube.com/watch?v=1kZ69t1G5Zc

o A=l Afg3 Sg w8t f8a: https://punjabilibrary.com/product/punjabi-sahit-bodh/
o FIEH IS’ 3 UnH sresad BE 3

http://www.panjabdigilib.org/webuser/searches/displayPage.jsp?ID=7263&pag
e=1&CateqgorylD=1&Searched

*(Note: Teachers are free to recommend additional related standard source books, if required so.)

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course Credits | Credit distribution of the course | Eligibilit Pre-requisite
title Lecture | Tutorial | Practical/ yeriteria | of the course
Practice (if any)

&

Code
IT Skillsand | 2 0 0 2 Class NIL
Data Analysis XI1
-

Learning Objectives

The primary objectives of the course will be to:
e Familiarise the student with the quantitative skills required for representing and
interpreting data for the purpose of decision making.
e Equip the student with some fundamental concepts, which play a critical role in
understanding and visualizing real world data.
e Enable the student to analyze data and problem situations using relevant IT tools.

Learning Outcomes
By the end of the course students will be able to

e Represent and interpret data in tabular and graphical forms
e Understand and interpret the measures of central tendency and dispersion.
e Use IT tools such as spreadsheets to visualise and analyse data.

PEDAGOGY
Relevant concepts and theory will be introduced which will be supplemented by hands-on

activities enabled by the use of spreadsheets. This is a two credit course and will comprise two
lecture periods per week. As this is essentially an activity-based course, it will involve two
consecutive lecture periods, once in a week.
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SYLLABUS
Practical

Unit | : What is Statistics ? (24 hours)

This unit provides an introduction to the fundamentals of datasets, sources of data, frequency
distributions and graphical representations of data. The aim is to give students a hands-on
experience of initiating data analysis through a spreadsheet.

Concept of datasets (Variables, Observations)
Reference 1, Chapter 2

Different types of variables (Quantitative and Qualitative)
Reference 1, Chapter 2

Distinction between primary and secondary sources of data
Reference 1, Chapter 2

Basic idea of using questionnaire to collect primary data for analysis
Reference 2, Chapter 1 [Section 1.6]

How to construct a questionnaire
Reference 1, Chapter 1

Concept of frequency distribution: cumulative and relative frequencies
Reference 2, Chapter 2

Introduction to spreadsheet
Reference 2, Chapter 2

e Tabular and graphical presentation of data: data tables, frequency curve, histogram,bar

graphs, pie charts (through the use of spreadsheets)
Reference 2, Chapter 2

Unit I1: Measures of Central Tendency and Dispersion (36 hours)

The focus of this unit will be to familiarise the student with summary statistics to describe datasets.
In particular, two important characteristics of data, viz., central tendency anddispersion, will
be used to summarise datasets using a spreadsheet. The concept of the Normal distribution and its
characteristics will be discussed to highlight its relevance in modelling real life phenomenon.

e Measures of central tendency: mean, median, mode
Reference 2, Chapter 3
e Examples of situations where it is appropriate to use the mean, median and mode asa
measure of central tendency
Reference 2, Chapter 3
e Weighted mean
Reference 2, Chapter 3
e Measures of dispersion: range, variance, standard deviation
Reference 2, Chapter 3
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e Quartiles, deciles and percentiles
Reference 2, Chapter 3
e Visualize the measures of central tendency and dispersion through frequency curveand
histogram
Reference 2, Chapter 3
e Skewness and kurtosis
Reference 2, Chapter 3
e Normal curve and its basic properties : visual representation of population
characteristics (height, weight, 1Q etc.)
Reference 2, Chapter 5 [Section 5.6]

References (Readings and Resources)

1. Rowntree, D., Statistics without tears - A primer for non-mathematicians, Allyn and
Bacon, 2018.
2. Levin, Rubin, Rastogi and Siddiqui, Statistics for Management, 7th Edn, 2014

Suggested Data Sources

The following data sets are suggested to carry out the activities
https://data.worldbank.org/

https://www.statista.com/

https://data.gov.in/

https://censusindia.gov.in/

https://www.kaggle.com/

http://data.un.org/

oA W

Weekly Plan

Weeks | and I1: Students learn about the concept of datasets (Variables, Observations) ;
Different type of Variables (Quantitative and Qualitative); Distinction between primary and
secondary sources of data

Weeks 111 and 1V: Basic idea of using questionnaire and how to construct a it; Concept of
frequency distribution - cumulative and relative frequencies; Introduction to spreadsheet
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Weeks V and VI: Tabular and graphical presentation of data: data tables, frequency curve,
histogram, bar graphs, pie charts. Students to explore various representations on spreadsheet
using datasets

Weeks VII and VIII: Introduction of Measures of Central Tendency: Mean, Median, Mode
through appropriate examples explaining the use of each one of them in various situations.
Understanding the concept of Weighted mean;

Weeks IX and X: Measures of dispersion: Range, Variance, Standard deviation; Visualizingthe
measures of central tendency and dispersion through frequency curve and histogram.
Understanding Quartiles, deciles and percentiles numerically.

Weeks X1 and XI1I: Representation of population characteristics using the basic propertiesof a
Normal Curve, skewness and kurtosis.

Weeks X111 and XIV: Assignments based on Units 1 and 2 using spreadsheets to
consolidate the learning of concepts covered.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibilit Pre-requisite
title Lecture | Tutorial | Practical/ ycriteria of the course
i if an

I Practice (if any)

Code
IT Skillsand | 2 0 0 2 Class IT Skills and Data
Data Analysis XI1 Analysis - |
-1l

Learning Objectives

The primary objectives of the course will be to
e Familiarise the student with the quantitative skills required for corelating the datafor

the purpose of decision making.
e Equip the student to visualise functions which play a critical role in understandingand

visualizing real world data.
e Enable the student to analyze data and problem situations using relevant IT tools.

Learning Outcomes

By the end of the course students will be able to

e Establish relationships between variables using correlation and regression
analysis.

e Visualize functions and differentiate between linear and nonlinear functions.

e Use IT tools such as spreadsheets to visualise and analyse data.

PEDAGOGY
Relevant concepts and theory will be introduced which will be supplemented by hands-on

activities enabled by the use of spreadsheets. This is a two credit course and will comprise two
lecture periods per week. As this is essentially an activity-based course, it will involve two
consecutive lecture periods, once in a week.
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SYLLABUS
Unit I: Functions and their graphical representations (16 hours)

This unit introduces the graphical visualisation of functions to understand the relationship
between two variables.

e Definition and graphical representation of a function, vertical line test
Reference 3

e Polynomial functions: linear, quadratic and cubic functions
Reference 3

e Reciprocal, exponential and logarithmic functions
Reference 3

e Concept of slope of a function through graphical representation
Reference 3

Unit 11: Relationship between Variables (28 hours)

Students will learn about scatter diagrams and correlation analysis as a means to describe the
nature and strength of association between two variables. The concept of regression analysis
will be introduced as a method for quantifying the relationship between two variables.
Further, multiple linear regression will be discussed for situations where more than one
independent variable is needed to estimate the dependent variable. The focus will be mainly
on interpreting estimated regression coefficients.

e Scatter diagrams
Reference 2, Chapter 12

e Correlation analysis : measure and interpretation of correlation coefficient
andcoefficient of determination
Reference 2, Chapter 12

e Hypotheses, model specification and testing
Reference 2, Chapter 12

e Bi-variate regression analysis: method of least squares, curve of best fit as a
modelfor prediction

Reference 2,
Chapter 12

e Multiple Linear Regression

Reference 2,
Chapter 13

Weeks 12 — 14: Project Presentations and Viva (16 hours)

References (Readings and Resources)

1. Rowntree, D., Statistics without tears - A primer for non-mathematicians, Allyn
andBacon, 2018.
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2. Levin, Rubin, Rastogi and Siddiqui, Statistics for Management, 7th Edn, 2014
3. Boundless Algebra : https://courses.lumenlearning.com/boundless-algebra/

Suggested Data Sources

The following data sets are suggested to carry out the activities
https://data.worldbank.org/

https://www.statista.com/

https://data.gov.in/

https://censusindia.gov.in/

https://www.kaggle.com/

http://data.un.org/

Sk Wb

Weekly Plan

Weeks | and I1: Understanding the definition of a function; graphical
representation of a function and vertical line test; visualising various kinds of
functions (Linear, quadratic andcubic functions)

Weeks 111 and 1V: Reciprocal, exponential and logarithmic
functions; Interpretingandvisualising the concept of slope of a
function through graphical representations.

Weeks V and VI: Scatter Diagrams; Correlation analysis - measure and
interpretationofcorrelation coefficient and coefficient of determination.

Weeks VII to IX: Hypotheses, model specification and testing;
Understanding Bi- variateRegression analysis: Method of Least
Squares; Curve of best fit as a model forprediction.

Weeks X and XI: Multiple Regression Analysis

Weeks XII to XIV: Project Presentations and Viva

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Basic IT Tools

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility | Pre-requisite
title & Lecture | Tutorial | Practical/ criteria of the course
Code Practice (if any)

Basic IT

Tools 2 0 0 2 Class XII NA

Learning Objectives

The Learning Objectives of this course are as follows:
e To enable students develop IT skills that are a pre-requisite in today’s work
environment.
e To equip them with basic computing skills that will enhance their employability in
general.
e To enable the student to analyse and present information in a meaningful manner.

Learning outcomes

The Learning Outcomes of this course are as follows:
e By studying this course, students will be able to use word-processor to generate
documents with appropriate formatting, layout, review and referencing.

e By studying this course, students will be able to manage data in worksheets and
workbooks and analyze it using spreadsheet functions and inbuilt formulas.

e By studying this course, students will be able to draw analysis on data using
spreadsheets to make decisions.

e By studying this course, students will be able to make meaningful representations of
data in the form of charts and pivot tables.

e By studying this course, students will be able to manage data in database tables and
use the same for generating queries, forms and reports.

SYLLABUS

Course Contents:

Unit 1: Introduction to Spreadsheets (16 hours)
Spreadsheets: Concept of worksheets and workbooks, creating, opening, closing and saving
workbooks, moving, copying, inserting, deleting and renaming worksheets, working with multiple
worksheets and multiple workbooks, controlling worksheet views, naming cells using name box,

name create and name define; Exchanging data using clipboard, object linking and
25 of 73
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embedding; Printing and Protecting worksheets: Adjusting margins, creating headers and
footers, setting page breaks, changing orientation, creating portable documents and printing
data and formulae; Implementing file level security and protecting data within the worksheet;
Understanding absolute, relative and mixed referencing in formulas, referencing cells in other
worksheets and workbooks, correcting common formula errors, working with inbuilt function
categories like mathematical, statistical, text, lookup, information, logical, database, date and
time and basic financial functions.

Unit 2: Data Analysis in Spreadsheets (16 hours)
Consolidating worksheets and workbooks using formulae and data consolidate command;
Choosing a chart type, understanding data points and data series, editing and formatting chart
elements, and creating sparkline graphics, Analysing data using pivot tables: Creating,
formatting and modifying a pivot table, sorting, filtering and grouping items, creating
calculated field and calculated item, creating pivot table charts, producing a report with pivot
tables. Introduction to recording and execution of macros.

Unit 3: Word Processing (12 hours)
Introduction: Creating and saving your document, displaying different views, working with styles
and character formatting, working with paragraph formatting techniques using indents, tabs,
alignment, spacing, bullets and numbering and creating borders; Page setup and sections: Setting
page margins, orientation, headers and footers, end notes and foot notes, creating section breaks
and page borders; Working with tables: Creating tables, modifying table layout and design, sorting,
inserting graphics in a table, table math, converting text to table and vice versa; Create newspaper
columns, indexes and table of contents, Spell check your document using inbuilt and custom
dictionaries, checking grammar and style , using thesaurus and finding and replacing text; Create
bookmarks, captions and cross referencing, adding hyperlinks, adding sources and compiling and
bibliography; Mail merge: Creating and editing your main document and data source, sorting and
filtering merged documents and using merge instructions like ask, fill-in and if-then-else; Linking
and embedding to keep things together.

Unit 4: Databases (16 hours)
Introduction to Database Development: Database Terminology, Objects, Creating Tables,
working with fields, understanding Data types, Changing table design, Assigning Field
Properties, Setting Primary Keys, using field validation and record validation rules, Indexing,
working with multiple tables, Relationships & Integrity Rules, Join Properties, Record
manipulation, Sorting & Filtering; Select data with queries: Creating Query by design & by
wizard (Select, Make Table, Append, Delete, Cross Tab, Update, Parameterized Query, Find
Duplicate and Find Unmatched), Creating multi table queries, creating & working with table
joins. Using operators & expressions: Creating simple & advance criteria; Working with forms:
Creating Basic forms, working with bound, unbound and calculated controls, understanding
property sheet, Working with Data on Forms: Changing Layout, creating Sub Forms, creating
list box, combo box and option groups; Working with Reports: Creating Basic Reports,
Creating Header & Footer, Placing Controls on reports, sorting & grouping, Creating Sub
reports.
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Essential/recommended readings
[ ]

Swinford, E., Dodge, M., Couch, A., Melton, B. A. (2013). Microsoft Office
Professional 2013. United States: O'Reilly Media.

Wang, W. (2018). Office 2019 For Dummies. United States: Wiley. Microsoft
Lambert, J. (2019). Microsoft Word 2019 Step by Step. United States: Pearson Education.

Suggestive readings

Jelen, B. (2013). Excel 2013 Charts and Graphs. United Kingdom: Que.

Alexander, M., Jelen, B. (2013). Excel 2013 Pivot Table Data Crunching. United
Kingdom: Pearson Education.

Alexander, M., Kusleika, R. (2018). Access 2019 Bible. United Kingdom: Wiley.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Advanced Spreadsheet Tools

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title| Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course
Code Practice (i any)
Advanced 2 0 0 2 Class XIlI Basic
Spreadsheet Knowledge
Tools of MS

Excel

Learning Objectives

The Learning Objectives of this course are as follows:
e To enable the students to use Excel for advanced data analysis
e To equip the students to with automation skills on excel
e To enable the students to use excel for informed decision making.

Learning outcomes

The Learning Outcomes of this course are as follows:

e By studying this course, students will be able to make meaningful representations of
data in the form of charts and pivot tables.

e By studying this course, students will be able to draw analysis on data using
spreadsheets and use interpretation to make decisions.

e By studying this course, students will be able to generate word documents with
appropriate formatting, layout, proofing.

e By studying this course, students will be able to manage data for generating queries,
forms and reports in a database.

SYLLABUS

Unit 1: Excel Advanced Techniques (12 hours)

Templates, Efficiency, and Risk (Standard Deviation, Variance, and Coefficient of Variation),
Data Validation; *Functions and Power functions, Array Formulae (Frequency Distribution,
mode.mult, mode.sngl), Tables, Advanced Range Names, What—if-analysis: Goal-seek, Data
tables, and Scenario Manager; Data analysis ToolPak: Descriptive Statistics, Moving averages,
Histogram, Covariance, correlation, and Regression analysis (only for projection); solver add-in.
Problem Solving using Solver (optimal product mix, workforce scheduling, transportation,
capital budgeting, financial planning), Integrating excel with other tools: MS word, outlook,
PowerPoint, Access, Power BI.

Unit 2: Excel Interactivity and Automation (16 hours)

Index and Match, Offset, Dynamic Charting, Database functions, Text functions, and Error
functions: IfError, IsError, Aggregate, Circular Reference, Formula Auditing, Floating-Point
Errors, Form Controls (Button, Combo, Check box, Spinner, List, Option), Visual Basic (only
basic). Recording Macros, Absolute and relg@ive macros, editing macros, Use of spinner



buttons and command buttons; Sub Procedure, Function Procedure (creating New Functions);
Working with Loops: Do_while loop, For_Next loop; Creating User Forms: Message Box,
Input Box; If_Then_Else.

Unit 3: Introduction to VBA (16 hours)
Conditional Formatting, Charts that Inspire (Waterfall, Column, Line, Combo, Thermometer,
Scatter, Histogram) Slicers, Sparklines, Graphics Tricks and Techniques, Worksheet
Automation using Macros: Absolute and relative macros, editing macros, Creating new
functions using macros, Use of spinner buttons and command buttons.

Unit 4: Data Analysis and Decision-Making (16 hours)

Working with External Data, Advanced Uses of PivotTables, PowerPivot, Reporting with
PowerPivot, Power query, Dashboard, Creating a spreadsheet in the area of: Loan and Lease
statement; Ratio Analysis; Payroll Accounting; Capital Budgeting (NPV & IRR), Portfolio
Management, Breakeven analysis, and Sensitivity analysis; Operations Management:
Constraint, Forecasting & Trend Analysis optimization, Assignment Problems; Depreciation
Accounting (Single Method); Graphical representation of data; Frequency distribution and its
statistical parameters; Correlation and Regression Analysis

Essential/recommended readings
e Excel 2016 Power Programming with VBA, Michael Alexander, Dick Kusleika, Wiley.

e Financial Analysis and Modelling Using Excel and VBA, Chandan Sengupta,
Second Edition, Wiley Student Edition.

e MS Excel 2016, Data Analysis & Business Modelling, Wayne Winston, PHI.

Suggestive readings

e Microsoft Excel 2016 - Data Analysis and Business Modelling Paperback — 1 May
2017 Wayne L. Winston, Microsoft Press.

e Microsoft Excel Practical Formulae: From Basic Data Analysis to Advanced
Formulae
e Manipulation Diane Griffiths.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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STATISTICAL SOFTWARE PACKAGE

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title| Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course

Code Practice (if any)

Statistical 2 0 0 2 Class X1l [Basic

Software course in

Package Statistics

Learning Objectives

The Learning Objectives of this course are as follows:
e To familiarize students with data analysis using a statistical software package
like SPSS or any other equivalent.
e To provide skills for research analysis and increaseemployability.
e To lay a foundation for advance data analysis work and higher education.

Learning outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to understand basic functions
of statistical software package for managing variables and generate descriptive
statistics to describe the data and analyze data through graphs and charts.

e After studying this course, students will be able to test differences in sample means.

e After studying this course, students will be able to identify relationships between
variables and develop models for predicting dependentvariables on the basis of
independent variables.

e After studying this course, students will be able to understand data structures
and identify clusters in data.

e After studying this course, students will be able to identify principal
components that are relevant from a host of variables.

SYLLABUS

Unit 1: Getting started with the Software (16 hours)
Introduction: Data Entry, Storing and Retrieving Files, Generating New Variables;
Managing Data — Listing cases, replacing missing values, computing new variables,

recoding variables, selecting cases, sorting cases, merging files, Graphs — Creating and
editing graphs and charts; Descriptive Statistics Procedures: Frequencies, Descriptive,
Explore, Cross Tabulation.

Unit 2: Hypothesis Testing for Means (12 hours)

T-tests: One sample test, Independent samples and paired samples t-test; ANOVA — One-
way analysis of variance with post hoc analyg'f, Two-way analysis of variance.



Unit 3: Testing for Association between Variables (16 hours)

Chi-square Test of Independence; Bivariate Correlation Analysis: Simple Scatter Plot;
Correlation Coefficient: Pearson, Spearman Rho and Kendall Tau Coefficient. Factor
analysis.

Unit 4: Regression Analysis (16 hours)

Linear Regression: Simple Linear Regression, Multiple regression analysis with matrix
scatterplot. Multiple Regression: Standard (Enter) and Stepwise Method. Binary Logistic
Regression.

Essential/recommended readings

e Performing Data Analysis using IBM SPSS, Lawrence S. Meyers, Glenn C. Gamst,
A. J. Guarino, Wiley Publication

e SPSS for Windows Step by Step A Simple Guide and Reference, Darren George and
Paul Malley

e SPSS in Simple Steps, Kiran Pandya, Smruti Bulsari, Sanjay Sinha, Dreamtech
Press

Suggestive Readings

e Using SPSS in Research, Dr. Radha Mohan, Neelkamal.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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FINANCIAL DATABASE AND ANALYSIS SOFTWARE

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course

Code Practice (it any)

Financial 2 0 0 2 Class XI1 NIL

Database

and Analysis

Software

Learning Objectives

The Learning Objectives of this course are as follows:
e To enable students to obtain data from financial database.
e To enable to use R languagefor statistical & econometric data analysis.

e To develop skills that can help in solving your research problems.

Learning outcomes

The Learning Outcomes of this course are as follows:
e After studying this course, students will be able to understand the utility of a
financial database

e After studying this course, students will be extract data from financial
database (Prowess Q)

e After studying this course, students will be perform data analysis using R

e After studying this course, students will be apply ‘R’ and ProwessIQ in
financial analysis and research.

SYLLABUS

Unit | (Financial Database)

(12 hours)

An Introduction to financial database ProwesslQ from CMIE: Creating company set-, creating

spreadsheets, use of elements in Ribbons — Company address and identity identicators, business

segments and products, Ownership structure and governance indicators, Financial Statements,

Stock prices and capital changes, Capex and M&A, indices and index number. Formulating

queries and advance queries Student is expected to be able to extract different types of data for

an index, an industry and company data Selection of company/s, period to be studied. Data

extraction from balance sheet, profit & loss statement and cash flow statements Stock market

data- price and volume, BSE/NSE, adjusted prices Saving and exporting data to a spreadsheet
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for further analysis.

Unit Il (Fundamentals of R (16 hours)

Overview of the R language, Input and output of data in R, Help command and Directory in
R, In-built functions in R, Operators in R; Assignment, Arithmetic, logical, and Relational
operators, Using R studio, Scripts, Text editors for R, Graphical User Interfaces (GUIs) for R,
installing packages and libraries, Variable classes (numeric, character, logical, complex,
missing), Data Types in R; Vectors, Matrices, Arrays, Lists, Factors, and Data Frames,
Important operations of these Data Types, Using data from external files- reading & writing
data to external files, Creating and storing R workspaces.

Unit 111 (Descriptive Analysis and Data Visualizations) (16 hours)
Data preparation; Data cleaning and Missing value treatment, Data Exploration and
Manipulation, Data Visualization; Bar chart, pie chart, Histogram, Frequency curve, Scatter
plot, Box & Whisker plot etc., Important R functions for Describing a data; Mean, Median,
Range, Standard deviation, Variance, Five number summary, Correlation coefficients for a
bivariate data.

Unit IV (Predictive Analysis) (16 hours)

Simple and Multiple Regression using R, Estimating Regression Equation by Ordinary Least
Squares in R, Violations of Classical Assumptions: multicollinearity, heteroscedasticity,
autocorrelation and model specification errors, their identification, their impact on parameters;
tests related to parameters and impact on the reliability and the validity of inferences in case
of violations of Assumptions; methods to take care of violations of assumptions, goodness of
fit. Time Series Analysis using R (Basic idea only).

Essential/recommended readings

e Gardener, M., Beginning R: The Statistical Programming Language, Wiley &
Sons. 2018

e Wickham, H., et al. R for Data Science: Import, Tidy, Transform, Visualize, and
ModelData, O’Reilly’, 2017

e Motwani, B., Data Analytics with R, Wiley & Sons, Indian edition 2021

e Chang, R Graphics Cookbook- Practical Recipes for Visualizing Data; O’ Reilly Media

e Gujarati, D.N. et al. Basic Econometrics, McGraw Hill India, 5e, 2018

Useful web links
e https://prowessiq.cmie.com

e CRAN website: https://cran.r-project.org/

e https://rstudio.com/products/rstudio/download/ (R studio)

e http://r-statistics.co

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course
Code Practice (if any)
Statistics 2 0 0 2 Class XII [Basic
with R course in
Statistics

Learning Objectives

The Learning Objectives of this course are as follows:
e To enable students to handle data in the R software thereby helping them to
understand meaningful statistical analysis performed on the data.
e To enable students to extract data, and perform basic statistical operations entailing
data analysis such as — data cleaning, data visualisation, data summarisation, and
regression amongst others.

Learning outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to extract and Read data into R,
manipulate, and analyse it

e After studying this course, students will be able Tto debug, organize, and comment R
code

e After studying this course, students will be able to understand the R environment for
downloading, installing, and using packages

e After studying this course, students will be able to do basic programming to write
own functions
After studying this course, students will be able to use loops
After studying this course, students will be able to create standard and customized
graphics

e After studying this course, students will be able to perform basic statistical
operations and regression.

SYLLABUS

Unit 1: Data Extraction and Spread Sheet Exploration (12 hours)
Extraction of economics and financial data from Prowessiq, RBI, IMF, World bank or an
equivalent financial/economic database. The students should be able to save and export the data to
‘R-environment’ for further analysis.
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Unit 2: Basics of R-language (28 hours)

Overview of the R language: Installing R and R Studio : Using R studio, Scripts, Text editors for
R, Graphical User Interfaces (GUIs) for R, Creating and storing R workspaces, installing packages
and libraries, Mathematical operations.

Data Types in R — Numeric, Integer, Character, Logical, Complex and missing data. Data Structures
inR
e Vectors — Creation, Arithmetic operations of Vectors, Vector Sub setting, Sorting and
Sequencing functions.

Matrix and Arrays — Creation, Arithmetic Operations of matrix, Sub setting, Use of Drop
Function.

Factors — Converting a vector into factor, assigning levels and labels, ordered Factor.

List — Creating a list, accessing elements from a list, adding a new element and eliminating
an existing element form the list, converting list to vectors.

Data Frames — Creation of Data Frame, adding new columns, rows and removing columns,
accessing column using the $ sign, importing a data set (important file formats such as csv,
txt and spreadsheet), aggregate function and subsetting of dataframes, tapply function,
manipulation using dplyr package (select, filter, arrange, mutate and group by function, pipe
operator).

Programming Fundamentals: Logical operators, conditional statements (if, else, else if statements
in R), While loops, For loops, repeat loops.

Creating functions in R.

Reading data in R (file formats such as csv, txt, and xIsx), Writing data to external files (file
formats such as csv, txt, and xIsx), writing a table to a file, print function.

Unit 3: Basic Statistics and Regression (20 hours)

Summarizing and exploring data: Descriptive statistics (mean, median, mode, variance, skewness,
five-point summary), dealing with missing data in R, Data cleaning (dplyr package, tidyr package
and pipe operator), Exploratory Data Analysis; data visualization using inbuilt functions and
ggplot2 package (pie chart, bar chart, line chart, histogram, box plot, scatter plot, Normal QQ plot).

Regression analysis using R: Regression vs Correlation, Simple and multiple regression, Ordinary
least square, Assumptions of classical normal linear regression model (CNLRM), corrplot package,
car package, Imtest package, scatter plot (using plot function and ggplot2 package) to understand
the relationship between variables, Im, abline, predict, resid function, interpreting ‘summary table’
of the regression model, normality of residuals (qgnorm and gqPlot functions), multicollinearity
(correlation matrix, corrplot and vif function), autocorrelation (acf plot and Durbin Watson test),
heteroscedasticity (graphically, bptest, ncvTest), impact on estimates and inferences in case of
violations of assumptions of CNLRM, methods to take care of violations.

Time series data, components of a time series data, additive and multiplicative time series model,
ts function, diff function, plot of a time series data, time series data with linear trend; regression
analysis using ‘lm’ function, stationarity in time series (concept only).
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Essential/recommended readings

Gardener, M. (2018), Beginning R: The Statistical Programming Language, Wiley & Sons.

Sekhar, S.R.M., et al. (2017), Programming with R, Cengage Learning India.

Wickham, H., et al. (2017), R for Data Science: Import, Tidy, Transform, Visualize, and
Model Data, O’Reilly’.

Field, A., Miles, J and Field (2012), Z. Discovering Statistics using R (Indian Reprint 2022),
SAGE

SimpleR - Using R for Introductory Statistics: John Verzani.

The R Guide.

Analysis of Epidemiological Data Using R and Epicalc: Virasakdi Chongsuvivatwong.

Statistics Using R with Biological Examples: Kim Seefeld and Ernst Linder.

An Introduction to R: Software for Statistical Modeling & Computing: Petra Kuhnert and
Bill Venables.

Guijarati, D.N. et al (2018), Basic Econometrics, McGraw Hill India, 5th Ed.

CRAN website: https://cran.r-project.org/

https://prowessig.cmie.com,

https://data.worldbank.org/indicator,

https://rstudio.com/products/rstudio/download/(Rstudio)

http://r-statistics.co

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

58



R Programming for Business Analytics

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THECOURSE

Course Credits | Credit distribution of the course | Eligibilit Pre-requisite
title & Lecture | Tutorial | Practical/ ycriteria | of the course
Code Practice (i any)

R ) 0 0 2 XII pass NIL

Programming
for Business
Analytics

Learning Objectives

e To introduce the basic concepts in R programming.
e To equip the students with the popular statistical programming language R.
e To familiarize the students with utility of ‘R’ for managerial decision making.

Learning outcomes

Upon successful completion of this course the student will be able to:
e Learn Syntax and Semantics of R Programming
e Understand the file system and data handling in R.
e Visualize and analyse the data using statistical methods.

e Apply best practice model design methodologies to real problems using R
SYLLABUS

Unit I: Introduction to R, Data Handling and Data Visualization (16 hours)
Introduction to R and familiarization of R Studio, Basic components in R Studio. R Syntax
andprogramming , Understanding tidyverse, tibble, dplyr, ggplot2, tidyr, purrr, readr,
forcats, stringr for tidying, manipulating and plotting data,

Unit I1: Optimization Models using R (12 hours)
Linear Programming Models, Optimization models, understanding optim(),

Unit I11: Machine Learning with R - Introduction to Supervised Learning

(16 hours)
Classification based on similarities with k-nearest neighbours, odds with logistic
regression, maximizing separation with discriminant analysis, classifying with decision
tress, regression with KNN, random forest, XGBoost, Understanding mlr, classif. , regr.
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Unit IV: Machine Learning with R - Introduction to Unsupervised Learning

(16 hours)
Dimension Reduction- Maximizing variance with Principal Component Analysis;
k-meancluster, understanding cluster. .

Essential/recommended readings

e Boehmke, B. & Brandon, G.(2020). Handson Machine Learning with
R, CRCPress.

e Horton, N.J. & Kleinman, K.(2015) Using R & R Studio
for DataManagement, StatisticalAnalysis , and Graphics,
CRC Press.

e Peng, R. D. (2016). R programming for data science (pp.
86-181).Victoria, BC,Canada: Leanpub.

e Lander, J. P. (2014). R for everyone: Advanced analytics and graphics.
PearsonEducation.

e Teetor, P. (2011). R cookbook: Proven recipes for data analysis,
statistics, andgraphics. " O'Reilly Media, Inc.".

e Zhao, Y., & Cen, Y. (2013). Data mining applications with R. Academic Press.

Note: Learners are advised to use the latest edition of readings.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Essentials of Python

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of

& Lecture | Tutorial | Practical/ criteria | the course
Code Practice (it any)
Essentials of 2 0 0 2 Class XII | NA
Python

Learning Objectives

The Learning Objectives of this course are as follows:
e To introduce programming concepts using python
e To use python programming to solve problems of different domains

Learning outcomes

The Learning Outcomes of this course are as follows:
e After studying this course, students will be able to understand the
basics of programming language
e After studying this course, students will be able to develop, document and
debug modular python programs
e After studying this course, students will be able to apply suitable
programmimg constructs and built in data structures to solve a problem

SYLLABUS

Unit | (12
hours)

Introduction

What can Python do? Why Python? Python Syntax compared to other programming
languages, Python Installation.

The print statement, Comments, Python Data Structures & Data Types, String
Operations in Python, Simple Input & Output, Simple Output Formatting, Operators in

python

Python Program Flow

Indentation, The If statement and its’ related statement, An example with if and it’s
related statement, The while loop, The for loop, The range statement, Break &Continue,
Assert, Examples for looping

61




Functions& Modules

Create your own functions, Functions Parameters, Variable Arguments, Scope of a Function,
Function Documentations, Lambda Functions& map, n Exercise with functions, Create a
Module, Standard Modules

Unit 2 (16 hours)

Exceptions Handling
Errors, Exception handling with try, handling Multiple Exceptions, Writing your own
Exception

File Handling
File handling Modes, Reading Files, Writing& Appending to Files, Handling File Exceptions,
The with statement

Classes In Python
New Style Classes, Creating Classes, Instance Methods, Inheritance, Polymorphism,
Exception Classes & Custom Exceptions

Generators and iterators
Iterators, Generators, The Functions any and all, With Statement, Data Compression

Unit 3 (16 hours)

Data Structures
List Comprehensions, Nested List Comprehensions, Dictionary Comprehensions.
Functions, Default Parameters, Variable Arguments, Specialized Sorts

Collections
namedtuple(), deque, ChainMap, Counter, OrderedDict, defaultdict, UserDict, UserList,
UserString

Writing GUIs in Python (Tkinter)
Introduction, Components and Events, An Example GUI, The root Component, Adding
a Button, Entry Widgets, Text Widgets, Check buttons

Python SQL Database Access
Introduction, Installation, DB Connection, Creating DB Table, INSERT, READ,
UPDATE, DELETE operations, COMMIT & ROLLBACK operation, handling Errors

Network Programming
Introduction, A Daytime Server, Clients and Servers, The Client Program, The
Server Program

Date and Time
Sleep, Program execution time, more methods on date/time

41 of 73
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Unit 4 (16 hours)
Filter, Map, Reduce, Decorators, Frozen set, Collections

Regular Expression
Split, Working with special characters, date, emails, Quantifiers, Match and find
all, character sequence and substitute, Search method

Threads ESSENTIAL
Class and threads, Multi-threading, Synchronization, Treads Life cycle, use cases

Accessing API ESSENTIAL
Introduction, Facebook Messenger, Openweather

DJANGO

Django Overview, Django Installation, Creating a Project, Usage of Project in depth
Discussion, Creating an Application, Understanding Folder Structure, Creating a Hello
World Page, Database and Views, Static Files and Forms, API and Security

Essential/recommended readings

e "Starting Out with Python plus My Programming Lab with Pearson eText --
Access Card Package (3rd Edition) Tony Gaddis ISBN-13: 978-0133862256".

e Python Crash Course: A Hands-On, Project-Based Introduction to
Programming (2nd Edition).
Head-First Python: A Brain-Friendly Guide (2nd Edition) by Paul Barry.
Learn Python the Hard Way: 3rd Edition by Zed A. Shaw.

e Python Programming: An Introduction to Computer Science (3rd Edition) by
John M. Zelle.

e Python Cookbook: Recipes for Mastering Python 3 (3rd Edition) by Brian Jones and
David Beazley

e https://docs.djangoproject.com/
Introduction to Programming using Python by Y. Daniel Liang. Publisher Pearson
Taneja, S., Kumar, N. Python Programming- A modular Approach,
Pearson Education India, 2018.

e Balaguruswamy E., Introduction to Computing and Problem Solving using
Python, 2 nd edition, McGraw Hill Education, 2018

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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ANALYTICS / COMPUTING WITH PYTHON

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title| Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course

Code Practice (it any)

Analytics/ 2 0 0 2 Class X1l |Basic

Computing Course of

with Python Python

Learning Objectives

The Learning Objectives of this course are as follows:

e To introduce machine learning techniques to students using Python programming
e To enable students to use various tools and and packages for advanced data analysis

Learning outcomes

The Learning Outcomes of this course are as follows:
e After studying this course, students will be able to learn about Python’s main
features and how they make Python a great tool for financial analysts.
e After studying this course, students will be able to get familiarized with
Anaconda and Jupyter Notebook.
After studying this course, students will be able to learn basics of Machine learning.
After studying this course, students will be able to to apply these techniques on data.

SYLLABUS

Unit | (20 hours)
Python: General overview, Python vs. Excel , Anaconda and Jupyter notebook: Interface
overview, Data types in Python, Python basic syntax: Assignment statements, creating
variables, indentation, conditionals, and loops, writing user defined functions. Working with
libraries: Pandas, NumPy, Matplotlib, and Seaborn. Python SQL Database Access:
Introduction, Installation, DB Connection, Creating DB Table.

Unit 11 (20 hours)
Pandas: Working with Data Frame, Importing fromExcel or .csv files, Powerful filters and
indexes. Numpy: Selecting data with loc and iloc, Using NumPy for speed, Trade-offs between
arrays and lists, Array functions. Data cleansing and normalization: Libraries for data
visualization, Types of charts/graphs and how to build them.
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Unit 111 (20 hours)
Machine learning: Introduction, Definitions, Supervised, unsupervised, python libraries for
machine learning: Sci-kit learn, Regression: Linear regression, logistic regression, over-
fitting and regularization.

Essential/recommended readings
e Pilgrim, M. (2004). Dive Into Python. Apress. Ch. 1,2,4
e S Raschka, Python Machine Learning, VV Mirjalili (2020), Ch 3
e Mitchell, T. M. (1997). Machine Learning. New York: McGraw-Hill.

Suggestive Readings

e Liu, Y. (2019). Python machine learning by example: Implement machine
learning algorithms and techniques to build intelligent systems (Second edition.).
Packt Publishing.

(1 Boschetti, A. (2016). Regression Analysis with Python (1st ed.). Packt
Publishing. Retrieved from https://www.perlego.com/book/4457/regression-
analysis-with-python- pdf (Original work published 2016)

e Sivanandam, S.N., & Deepa, S.N. (2011). Principles of soft computing.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Business Intelligence and Data Visualisation

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course

Code Practice (it any)

Business 2 0 0 2 Class XlI NA

Intelligence

and Data

Visualisation

Learning Objectives

The Learning Objectives of this course are as follows:
e To understand data and generate insights from it is by visualising it using a range
of data visualization tools available.
e To understand large volume of data, discover trends, communicate effectively
with all stakeholders and influence decisions.
e To develop Business Analytics skillset about how to create effective charts
and interactive dashboards is extremely useful

Learning outcomes
The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to understand and describe the
main concepts of data visualization

e After studying this course, students will be able to determine the right type of
graph for different types of data available or provided through hands on experience
with handling real data sets

e After studying this course, students will be able to read reports, charts,
graphs, figures, maps and derive meaning from them

e After studying this course, students will be able to create reports, data
visualizations, and dashboards using Power Bl and Tableau

e After studying this course, students will be able to understand how to automate
tasks, perform ETL, create data models, perform computations, and present
insights using data visualization and dashboards.
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SYLLABUS

Unit-1 (POWER BI) (22 hours)
DATA PREPARATION- Connecting to different data sets, Basic data prep and model on
Power Query, Drill down and Tooltip, Al visuals (Q&A, Analyze, Decomposition)

DATA VISUALIZATION AND DASHBOARDS- Inbuilt visuals, Custom visuals,

Learn from existing reports, Visualization as a Tooltip, Final dashboard — putting it

together Filter, slicer, bookmarks, buttons

Unit-2 (POWER BI) (22 hours)
PERFORMING COMPUTATIONS - Combine multiple files and folders, Merge

and append, Custom calculations Conditional columns, Column from examples,

Advanced Editor.

DAX - Introduction to Measures, Calculated Columns vs Quick Measures, Creating a

Date Table, Time Intelligence Functions

POWER BI SERVICE - Publishing to Power BI Service, Power Bl dataflows,

Dashboards and Cross-Reporting

Unit- 3 (TABLEAU) (16 hours)
VISUALIZATIONS- Introduction to Dimensions and Measures, Bar Chart, Line Chart,
Table, Heat Map, Treemap, Packed Bubble, Tooltip

CALCULATIONS- Calculated Fields, Parameters, Introduction to Level of Detail

(LOD) FINAL DASHBOARD- Animations, Tooltips, Dashboard and Stories

Essential/recommended readings

e The Definitive Guide to DAX — 2nd
Edition Marco Russo Alberto Ferrari

e M Is for (Data) Monkey: A Guide to the M Language in Excel Power
Query Ken Puls & Miguel Escobar

e Tableau Your Data! Fast and Easy Visual Analysis with Tableau Software by
Daniel G. Murray. 1st Edition, WILEY .

e Steve Wexler, Jeffrey Shaffer, Andy Cotgreave: The Big Book of Dashboards —
visualizing your data using real world business scenarios; Wiley
Ryan Sleeper: Practical Tableau
Cole Nussabaumer Knaflic : Storytelling with data- a data visualization guide for
business professionals ; Wiley

e Visualize This: The Flowing Data Guide to Design, Visualization, and Statistics
by Nathan Yau. 1st Edition

Useful Weblinks

https://docs.microsoft.com/en-us/power-bi/
https://powerbi.microsoft.com/en-us/customer-showcase/
https://powerguery.microsoft.com/en-us/
https://www.sglbi.com/

67



Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Digital Marketing

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria | the course

Code Practice (it any)

Digital 2 0 0 2 Class XII NA

Marketing

Learning Objectives

The Learning Objectives of this course are as follows:
e To acquaint the students with the knowledge of growing integration between the
traditional and digital marketing concepts and practices in the digital era.
e To familiarize the students with the tools and techniques used by the digital marketers
for driving the marketing decisions to attain marketing objectives.

Learning outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to understand the concept of digital
marketing and its integration with traditional marketing.

e After studying this course, students will be able to understand customer value
journey in digital context and behaviour of online consumers.

e After studying this course, students will be able to understand email, content and social
media marketing and apply the learnings to create digital media campaigns.

e After studying this course, students will be able to examine various tactics for
enhancing a website’s position and ranking with search engines.

e After studying this course, students will be able to leverage the digital strategies to
gain competitive advantage for business and career.

SYLLABUS
Unit 1: Marketing in the Digital World (12 hours)

Digital marketing: Concept, Features, Difference between traditional and digital marketing,
Moving from traditional to digital Marketing; ¢

Digital Marketing Channels: Intent Based- SEO, Search Advertising; Brand Based-Display
Advertising; Community Based-Social Media Marketing; Others-Affiliate, Email, Content, Mobile.
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Customer Value Journey: 5As Framework; The Ozone O3 Concept Key; Traits of online consumer

Unit 2: Content and Email Marketing (8 hours)

Content Marketing: Step-by-step Content Marketing Developing a content marketing
strategy Email Marketing: Types of Emails in email marketing, Email Marketing best practices

Unit 3: Social Media Marketing and Display Marketing (18 hours)

Social Media Marketing: Building Successful Social Media strategy; Social Media Marketing
Channels; Facebook, LinkedIn, YouTube (Concepts and strategies)

Display Advertising: Working of Display Advertising; Benefits and challenges; Overview of Display
ad Process.; Define- Customer, Publisher, Objectives; Format-Budget, Media, Ad Formats, Ad Copy.

Unit 4 Search Engine Marketing (22 hours)

Introduction of SEM: Working of Search Engine; SERP Positioning; online search behaviour,
DMTI’s 5P Customer Search Insights Model.

Search Engine Optimization: Overview of SEO Process; Goal Setting-Types.

On-Page Optimization: Keyword Research, SEO Process -Site Structure, Content, Technical
Mechanics, Headings, Image & Alt text, Social Sharing, Sitemaps, Technical Aspects-
Compatibility, Structured Data Markup.

Off Page Optimisation: Link Formats, Link Building, Content Marketing, Social Sharing; Black
and White Hat Techniques

Search Advertising: Overview of PPC Process; Benefits of Paid Search; Basis of Ranking; Goal
Setting-Objectives; Account Setting-Creation of Google Ads, Campaign architecture, Campaign
setup, Targeting, Bid Strategy, Delivery, Ad Scheduling, Ad Rotation, Keyword Selection; Ad Copy
composition, Ad Extension

Essential/recommended readings
« Dodson, I. (2016). The art of digital marketing: the definitive guide to creating strategic,
targeted, and measurable online campaigns. John Wiley & Sons.
« Kartajaya, H., Kotler, P., & Setiawan, I. (2016). Marketing 4.0: moving from
traditional to digital. John Wiley & Sons.
« Ryan, Damien: Understanding Digital Marketing - Marketing Strategies for
Engaging the Digital Generation. Kogan Page Limited

Suggested Readings

o Moutusy Maity: Internet Marketing: A practical approach in the Indian Context: Oxford
Publishing

o Seema Gupta: Digital Marketing: Mcgraw Hill

« Ultimate guide to digital Marketing by Digital Marketer

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Social Media Marketing

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credit | Credit distribution of the course Eligibili Pre-

title s Lectur | Tutoria | Practical/ ty requisite of

f:Lode . I Practice criteria 'zir:cea%c;/l;rse
Social 2 1 0 1 Pass in XIl | Pass in ‘Digital
Media Marketing’
Marketing (SEC-Sem 1)

Learning Objectives
e To provide basic knowledge of social media marketing concepts

e To enhance skills as social media marketer and start a career in social media marketing.

Learning Outcomes

After completion of the course, learners will be able to:

1. Evaluate the role of social media in marketing, advertising and public relations.

2. Assess the optimal use of various social media platforms for social media marketing.

3. Analyse the importance of social media for developing an effective marketing plan, and assess
ways to measure its performance.

4. Describe practical skills required for creating and sharing content through online communities and
social networks.

5. Demonstrate and appreciate social media ethics to use social media spaces effectively.

SYLLABUS:

Unit 1: Introduction to Social Media Marketing: (4 hours)

Social Media Marketing- Concept and Importance.

Social Media Platforms- Online communities and Forums; Blogs and Microblogs, Social Networks,
other contemporary social media platforms: Goals, Role in Marketing and Use as listening tools. Trends
in SMM. Social Media Influencers.

Unit 2: Social media marketing Plan and Performance Measurement: (6 hours)

SMM Plan- Setting Goals, Determining Strategies, ldentifying Target Market, Selecting Tools,
Selecting Platforms, Implementation: Measuring Effectiveness - Conversion rate, amplification rate,
applause rate: on page and on post level.

Unit 3: Content Creation and Sharing using Case Campaigns: (5 hours)

Blogging, Streaming Video and Podcasting: Criteria and approach-70/20/10 with risk variants, 50-50
content, Brand Mnemonic, Brand story. Contextualising content creation. Social Media Ethics.

Practical Exercises: 30 hours
The learners are required to:

1. Discuss the importance of social media in marketing, advertising and public relations by analysing
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relevant case studies.
2. Examine the use of social media by your institution to improve alumni engagement.

3. ldentify social media platforms for marketing a good, a service, an institution, an event and a person.

4. Promote any college event of your choice using social media. Measure the effectiveness of your
campaign.

5. Create a blog/ vlog on any topic of your interest. Measure performance of your blog post.
6. Prepare a social media marketing plan for any product of your choice.

7. Prepare a calendar for scheduling various posts/campaigns via buffer or tweet deck. Find out the
conversion rate, amplification rate, and the applause rate. Calculate the engagement rate and economic
value/per visitor of the concerned campaigns.

8. Observe the engagement rate in twitter campaigns of your college and suggest improvements, if needed.

9. Assess the reviews/ratings, comments, likes, and dislikes of blog posts in the categories of health and
nutrition, or yoga counselling, or family therapy.

10.Examine the twitter handles of Delhi Government or of Delhi University and find out how consistent
they are in their reaction checks?

11.Design a social media plan for sensitising citizens for timely tax payments (Assuming that you are an
honest tax-payer and feel that everyone should be like you).

Essengtial Readings

e Ahuja V(2015).Digital Marketing.Oxford University Press.

e Blanchard, O. (2011). Social Media ROI: Managing and Measuring Social Media Efforts in
Your Organization. United Kingdom: Pearson Education.

e Charlesworth, A. (2014). An Introduction to Social Media Marketing. United Kingdom: Taylor
& Francis.

e Gupta, S. (2020). Digital Marketing. India: McGraw Hill Education (India) Private Limited.

e Johnson, S. (2020). Social Media Marketing: Secret Strategies for Advertising Your Business
and Personal Brand on Instagram, YouTube, Twitter, And Facebook. A Guide to being an
Influencer of Millions. Italy: AndreaAstemio.

o Keller, K. L., Kotler, P. (2016). Marketing Management. India: Pearson Education.
o Maity M(2022). Digital Marketing.Oxford University Press.

e Mamoria C.B, Bhatacahrya A,Marketing Management. Kitab Mahal, Delhi

e Mathur,V. & Arora,S. Digital Marketing PHI Learning

°

McDonald, J. (2016). Social Media Marketing Workbook: How to Use Social Media for
Business. United States: CreateSpace Independent Publishing Platform.

e Parker, J., Roberts, M. L., Zahay, D., Barker, D. I., Barker, M. (2022). Social Media
Marketing: A Strategic Approach. United States: Cengage Learning.

e Quesenberry, K. A. (2015). Social Media Strategy: Marketing and Advertising inthe Consumer
Revolution. United States: Rowman & Littlefield Publishers.

e Rishi, B., Tuten, T.L., (2020) Social Media Marketing, 3ed., Sage Textbook

¢ Setiawan, 1., Kartajaya, H., Kotler, P. (2016). Marketing 4.0: Moving from Traditional to
Digital. Germany: Wiley.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Digital Film Production

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title Credits| Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture| Tutorial | Practical/ criteria the course
Code Practice (i any)
Digital Film 2 0 0 2 Class XI1 NA
Production

Learning Objectives

The Learning Objectives of this course are as follows:

To introduce the students to the art of digital video making and editing
To learn about the tools required for video making and editing
To learn about the various aspects in pre and post production of videos.

Learning outcomes

The Learning Outcomes of this course are as follows:

After studying this course, students will be able to understand the importance
of various aspects of audio-video production

After studying this course, students will be able to prepare an effective layout
for making an effective video.

After studying this course, students will be able to apply the tools required for
video production and editing.

SYLLABUS

Course Contents:

Unit 1: Introduction, Financial Planning and Budgeting (15 hours)
Audio Production: Concept of Sound, Types of sound, Audio range, Know your equipment’s
(Acoustic, Microphone, Recorder, Audio Mixer, Cables & connectors), Process of recording,
Mixing, Sound processing, Recording level, Audio Editing, Dubbing & voiceover (Process,

steps)
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Unit 2: (15 hours)
Video  Production (Pre-Production): Concept,  What IS pre-production,
Concept/visualization, R & D, Screen play writing, Storyboard making, Shooting script
writing, Peoples involved in pre-production, Set making, Copyright , Music making,
Budgeting, Production Design, Location hunting, Hiring of equipment & crew members

Unit 3: (15 hours)
Video Production (Production): Know your equipment, Camera & accessories, Lights &
Camera support, Clapboard, Sound equipment, Field Monitor, Blocking, Rehearsal, Lighting,
Shooting

Unit 4: (15 hours)
Video Production (Post Production): Compiling the concept and Shooting material to final
stage, Peoples involved in Post-production, Know your equipment, Editing, Color grading,
Publicity, Transmission, Distribution and Rating

Practical Exercises and Projects
» Recording & Mixing of multi-track audio
» Budget Making & Script writing 05 minutes program
» Shooting for 05 minutes program (News / Music Video / Documentary / Feature
/ Chat show / Discussion etc.)
» Editing of 05 minutes video program

Audio Production (Project)
* Knowing the audio equipment’s & software
» Recording process
* Mixing & Editing of various sound
» Exporting sound in various audio formats & project

Video Production (Project)
« Story writing, Storyboard making, Shooting script writing
» Location hunting, Breakdown making, Budget making
» Set making, Lighting, Shooting
» Editing, BGM posting, Color grading, Publicity, Exhibition & Transmission

Suggested Readings:

» Digital Filmmaking for Beginners A Practical Guide to Video Production
(ELECTRONICS) by Michael K. Hughes, McGraw Hill TAB.

» Digital Filmmaking for Beginners A Practical Guide to Video Production,
McGraw Hill TAB

« The Digital Filmmaking Handbook, Mark Brindle

* Video Production, Vasuvi Belavdi, Oxford Higher Education

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Visual Communication and Photography

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Coursetitle | Credits| Credit distribution of the course | Eligibility | Pre-requisite of

& Lecture| Tutorial | Practical/ criteria the course
Code Practice (if any)
Visual 2 0 0 2 Class XII NA
Communication
and Photography

Learning Objectives

The Learning Objectives of this course are as follows:

e To synthesize a comprehensive view of principles involved in
Visual Communication.

e To appreciate and express the cultural significance of photography as visual art
and understand its evolution and purposes.

e To develop an awareness of compositional and organizational strategies for the
effective deployment of formal elements of visual art.
To read visual texts with a deep knowledge of visual history and theory.

To create an ability of situating the content and form of the visual representation
of thematic context.

Learning outcomes
The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to acquire knowledge of the
cultural and historical importance of the visual medium.

e After studying this course, students will be able to explore the fundamentals
and underlying theories of Visual Communication.

e After studying this course, students will be able to develop a thorough knowledge
of concepts, and skills in creating photographs.

e After studying this course, students will be able to learn to identify and
analyze semiotics in photographs.

e After studying this course, students will be able to develop a craftsmanship
in creating aesthetically pleasing photographs.
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SYLLABUS
Course Contents:

Unit 1: Historical Background and Basics of Visual Communication (15 hours)

Unit Description: The Unit | will give a brief history of the visual arts from the caveman to
modern man. Skills of artistic schools of thought and Intertextuality in art in relation to
culture.

Topics- Concept and History of Visual Communication, Human Eye and Visual Process,
Visual culture and Information Education Communication, Theories of visual communication
- Gestalt Theory of visual communication, Perceptual theory of Visual communication,
Semiotics and cognitive approach in visuals

Unit Il: Theories of Visual Communication (15 hours)

Unit Description: This unit will put emphasis on theories, semiotics and the study of signs.
Through semiotic theories improve critical thinking skills, and learn to use semiotics to think
logically and to analyze visual media in context of culture.

Topics: Fundamentals of Design: Definition. Approaches to Design, Centrality of Design,
Elements of Design, Principles of Visual and other Sensory Perceptions. Colour psychology
and theory (some aspects), Definition, Optical / Visual Illusions, etc., Various stages of design
process, Learning skills to read signs and signifier in visuals for social messaging

Unit 111: Photography as Visual Communication (15 hours)
Unit Description: This unit will provide skills to learn camera and lighting techniques.
Topics: Introduction to photography, Camera — structure and function of camera |,
Characteristics of light, Sources of Light — Nature, Artificial and Available, Lighting
techniques — three-point lighting, Exposure — focusing, aperture, shutter speed, Depth of field.
, Kinds of light indoor and outdoor — Electronic flash and artificial lights, Light meters

Unit IV: Camera Compositions and Accessories (15 hours)
Unit Description: This unit will provide skills about camera accessories and designing
aesthetically rich compositions.

Topics: Camera lenses and accessories, Basic shots, angle, and view, Composition, Role of
photographic image in visual communication, Basics of photojournalism, photo-features, photo
- essays, writing captions, visual storytelling.

Essential Readings

e Barnes, Susan B. An Introduction to Visual Communication: From Cave Art
to Second Life, Peter Lang Pub, 2011.

e Berger, Arthur Asa, Seeing is Believing: An Introduction to Visual
Communication, McGraw-Hill Education, 2012.

e Lester, Paul Martin, Visual Communication: Images with Messages (6ed),
Cengage Learning, 2013.

e Photography: A Critical Introduction - edited by Liz Wells London,
Routledge, Oxon, 2015.

e Farrell, I. Complete Guide to Digital Photography, Quercus Publishing, UK, 2014.
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Suggested Readings

e Mandav, Pradeep, Visual Media Communication, Authors Press, 2001.
e Williams, Rich, Visual Communication: Integrating Media, Art, and Science,
Routledge, 2007

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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CAD for Fashion

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title Credits| Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture| Tutorial | Practical/ criteria the course
Code Practice (it any)
CAD for Fashion 2 0 0 2 Class XII NA

Learning Objectives

The Learning Objectives of this course are as follows:

To understand the concept of fashion sketching and fabric rendering
To learn different softwares for fashion designing and rendering

Learning outcomes

The Learning Outcomes of this course are as follows:

After studying this course, students will be able to understand the basics of
garment sketching and fabric rendering manually.

After studying this course, students will be able to gain the knowledge about various
computer design softwares — Adobe Photoshop, CorelDraw, Adobe Illustrator and
Open source

After studying this course, students will be able to learn the application of
selected computer design softwares for fashion sketching.

After studying this course, students will be able to develop proficiency in CAD
for the creation of fabric textures and colour schemes.

After studying this course, students will be able to Design a theme-based

fashion collection using computer design software.
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SYLLABUS

Course Contents:

Unit I: Fashion sketching (30 hours)

Unit Description: Fashion sketching plays an important role in designing to preview and
visualize designs before sewing actual clothing. Thus, this unit aims to help students develop
the skills in designing apparel through flat sketching of garment components both manually
and digitally.

Topics: Flat sketching of garment components by hand — necklines, collars, sleeves, skirts,
tops, and trousers, Introduction to vector-based drawing softwares — CorelDraw, Adobe
Illustrator and open-source software like Inkscape, Introduction to features and tools of
CorelDraw/Illustrator/Inkscape, Project - Application of software tools for drawing technical
flats on any vector-based computer design software

Unit I1: Fabric rendering (30 hours)

Unit Description: This unit will help students to develop skills to render the fabrics and
silhouettes used in the garment. Students will be taught to imitate fabric textures in their
drawing both manually and through computer aided design softwares. In addition, they
will also learn to develop their own textile prints and their colour ways.

Topics: Learning to simulate textures of various fabrics manually - cotton, silk, fur, net,
leather, velvet, denim, corduroy, georgette, chiffon, knit, crochet, lace, embroidery and prints.
Understanding the basics of design repeat and how to create seamless prints manually.
Introduction to raster -based editing softwares —Adobe Photoshop and open-source software
like GIMP, Photopea etc.

Introduction to features and tools of Photoshop/Photopea/GIMP

Application of software tools for creating seamless patterns.

Project - Application of software tools for designing various textile products with different
fabric textures in three different colour schemes

All the above work will be collated as a digital portfolio.

Essential Readings

e Abling, B., (2019). Fashion Sketchbook, Bloomsbury Publication, UK

e Aldrich, W., (1994). CAD in Clothing and Textiles, 2nd Edition, Wiley- Blackwell
Publishing, USA
Jain, S. & Geetha M. (2018). CorelDraw Training Guide, BPB Publications, India
Lazear.M. Susan, (2007). Adobe Photoshop for Fashion Design, Pearson Publishing
Callender, J. (2011). 2000 Pattern Collection, Anova Books Company
Limited, London.

Suggested Readings

e CorelDraw tutorial: https://www.youtube.com/watch?v=89VZfov7p8Q
e Photoshop tutorial: https://helpx.adobe.com/in/photoshop/tutorials.html
e Shuffle Botham, R., 2014, Photoshop cc, In Easy Steps Limited, UK
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Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Graphic Designing & Animation

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits| Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture| Tutorial | Practical/ criteria the course
Code Practice (if any)
Graphic Designing 2 0 0 2 Class XII NA
& Animation

Learning Objectives

The Learning Objectives of this course are as follows:

* To introduce the students to the skill of animation.

* To learn about the application of 2D and 3D animation.

Learning outcomes

The Learning Outcomes of this course are as follows:
»  After studying this course, students will be able to understand the importance

of animation and graphics design

»  After studying this course, students will be able to learn graphics design in 2D
and 3D animation.
» After studying this course, students will be able to learn the application of graphics
design in 2D and 3D animation in advertising and other areas.

SYLLABUS

Course Contents:

Unit 1: 2D Animation

Introduction to 2D Animation: Introduction to 2D Animation, Drawing concept, Colour
theory & basics, Incorporating sound into 2D animation

(30 hours)

Layout & Designing: Basic of sketching, still life and assignment of basic drawing,
Composition of basic elements, Work in different media, such as drawing, collage, and
painting, Explore the relationship between elements and principal, Pixel and
resolution: Vector and Bitmap Graphics
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Graphics and advertising (Practical)
+ Creating Digital Layout
» Professional image editing (PHOTOSHOP)
» Advertising and relevant case , Graphics and illustration (Corel Draw, Paint)
* Vector Composition , 2D animation (Macromedia Flash)

Broadcast Design (Practical)
*  Working with visual images
+ Story Boarding
» Titles and Credit Making
«  Stop motion animation

Production / Post-Production (Practical)

» Paint & animate (scanning, tracing, ink & Paint)

» Understanding Background composition

» Basic Understanding of 2D animation and technique
* Animation with flash, Portfolio Making

Unit 2: 3D Animation (30 hours)

3D Modeling: Introduction to 3D space in Blender, Introduction to Modeling Techniques,
In-organic Modeling, Organic Modeling

3D Shading: Use of Materials & Shader, Shader and Texture Editing, Shading Organic
Model, Shading In-Organic Models

3D Animation and Rigging (Practical)
* Introduction to 3D Animation
» Create, Edit and working with Animation Graph, Rigging using Blender
»  Setting up controllers for joints
» Simple Skeleton structure with proper joint orientation

3D Lighting and Rendering (Practical)
» Understanding Lighting in Cycles
Direct and Indirect Lighting
» Light Linking, Final Composition
» Creating composition and Light with the Shaded Models

3D Dynamics (Practical)
» Introduction to Dynamics, Active and Passive Bodies
» Creating basic Simulation and collusion using Rigid body
* Cloth Simulation, Simulation of Brick wall collusion
* Introduction to Fluid Effects, Creating fluid simulation
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Project
(Digital Imaging)
+ Design Print advertisement for Service
+ Design Print advertisement for Product
» Design Print advertisement an Event
» Design Print advertisement on Social Awareness
» Design a collage with a social message

2D Animation
» Drawing fundamentals using lines
» Sketching of cartoon characters
» 2D Logo designing
» Storyboarding of a 30 seconds film
» Portfolio making of an organization

3D Animation
» Exploring the Interface of 3D application & Basic Modeling
» Create different types of Materials and create a Shading
» Create a simple walk cycle using the character rigs
» Create a composition and Light set up
» Create a Fluid simulation & rendering

Suggested Readings:

» The Hlusion of Life: Disney Animation, Ollie Johnston and Frank Thomas, Disney
Editions.

« Blender Production Creating Short Animations from Start to Finish, Roland
Hess, Routledge.

» Animating with Blender: Creating Short Animations from Start to Finish,
Roland Hess, Focal Press

« Simplified Drawing for Planning Animation, Wayne Gilbert, Anamie Entertainment
Ltd.

» Getting Started in 3D with Maya, Adam Watkins, Routledge.

» Creating Characters with Personality: For Film, TV, Animation, Video Games, and
Graphic Novels, Tom Bancroft, Watson-Guptill

» Force: Dynamic Life Drawing for Animators, Mike Mattesi, Focal Press

Note: Learners are advised to use the latest edition of readings.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Programming using Python

Credit distribution, Eligibility and Prerequisites of the Course

Course title & | Credits| Credit distribution of the course | Eligibility | Pre-requisite

Code Lecture| Tutorial | Practical criteria of the course
/ (if any)
Practice

Programming 2 0 0 2 Class XIl1 NIL

using Python

Learning Objectives

The Learning Objectives of this course are as follows:

e To provide exposure to basic problem-solving techniques with computers

e To develop logical thinking abilities and to propose novel solutions for real-world
problems through programming language constructs.

e To deepen the empirical knowledge on applying programming in business domains.

Learning outcomes
The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to interpret the basic representation of the
data structures and sequential programming

e After studying this course, students will be able to gain knowledge of, and ability to use
control framework terminologies.

e After studying this course, students will be able to work out using the core data structures
as lists, dictionaries, tuples, and sets.

e After studying this course, students will be able to choose appropriate programming
paradigms, interrupt and handle data using files to propose solutions through reusable
modules

e After studying this course, students will be able to propose possible error-handling
constructs for unanticipated states/inputs.

e After studying this course, students will be able to implements exemplary applications on
real-world problems.
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Syllabus

Unit-1: Introduction (8 hours)
Relationship between computers and programs, Basic principles of computers, File systems, Using
the Python interpreter, Introduction to binary computation, Input / Output

Unit-2: Data types and control structures (8 hours)
Operators (unary, arithmetic, etc.), Data types, variables, expressions, and statements, Assignment
statements, Strings and string operations, Control Structures: loops and decision

Unit-3: Modularization and Classes (8 hours)
Standard modules, Packages, Defining Classes, Defining functions, Functions and arguments
(signature)

Unit-4: Data structures and Object-oriented design (8 hours)

Data Structures (array, List, Dictionary), Error processing, Exception Raising and Handling
Programming types, Object Oriented Programming, Object Oriented Design, Inheritance and
Polymorphism

Practical Exercises (28 hours)

Running instructions in Interactive interpreter and a Python Script

Write a program to purposefully raise Indentation Error and Correct it

Write a program to compute distance between two points taking input from the user.
(Pythagorean Theorem)

e Write a program add.py that takes 2 numbers as command line arguments and prints its

sum.

Write a Program for checking whether the given number is an even number or not.

Using a for loop, write a program that prints out the decimal equivalents of 1/2, 1/3, 1/4,
1/10

Write a program using a for loop that loops over a sequence. What is the sequence?

Write a program using a while loop that asks the user for a number, and prints a countdown
from that number to zero.

e Find the sum of all the primes below two million. Each new term in the Fibonacci sequence
is generated by adding the previous two terms. By starting with 1 and 2, the first 10 terms
will be: 1,2, 3,5, 8, 13,21, 34, 55, 89, ......

e By considering the terms in the Fibonacci sequence whose values do not exceed four
million, find the sum of the even-valued terms.

e \Write a program to count the numbers of characters in the string and store them in a
dictionary data structure.
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e Write a program to use split and join methods in the string and trace a birthday with a
dictionary data structure.
Write a program combining lists that combines these lists into a dictionary.
Write a program to count the frequency of characters in a given file. Can you use character
frequency to tell whether the given file is a Python program file, C program file or a text
file?
Write a program to print each line of a file in reverse order.
Write a program to compute the number of characters, words and lines in a file.
Write a function ball collide that takes two balls as parameters and computes if they are
colliding. Your function should return a Boolean representing whether or not the balls are
colliding. Hint: Represent a ball on a plane as a tuple of (x, y, r), r being the radius. If
(distance between two balls centers) <= (sum of their radii) then (they are colliding)
Find mean, median, mode for the given set of numbers in a list.
Write a function nearly equal to test whether two strings are nearly equal. Two strings a
and b are nearly equal when a can be generated by a single mutation on b.

e Write a function dups to find all duplicates in the list.

Essential/recommended readings

e "Starting Out with Python plus My Programming Lab with Pearson eText --Access Card
Package (3rd Edition) Tony Gaddis ISBN-13: 978-0133862256".

e Python Crash Course: A Hands-On, Project-Based Introduction to Programming (2nd
Edition).
Head-First Python: A Brain-Friendly Guide (2nd Edition) by Paul Barry.
Learn Python the Hard Way: 3rd Edition by Zed A. Shaw.
Python Programming: An Introduction to Computer Science (3rd Edition) by John M.
Zelle.

e Python Cookbook: Recipes for Mastering Python 3 (3rd Edition) by Brian Jones and David
Beazley.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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DOCUMENT PREPARATION & PRESENTATION SOFTWARE

Credit distribution, Eligibility and Prerequisites of the Course

Course title | Credit | Credit distribution of the course | Eligibility | Pre-requisite of

& Code S Lecture | Tutorial | Practical/ criteria the course (if
Practice any)

Document 2 0 0 2 Class X1l | NIL

Preparation

&

Presentation

Software

Learning Objectives:

e To develop proficiency in the use of document preparation software such as
document LaTeX, LibreOffice.

e To make a presentation using LaTeX, LibreOffice.

e To serve as a tool for conveying/communicating one's ideas, views, and
observations.

Learning Outcomes
On completion of the course, a student will be able to

e Create a text document using LaTeX using a standard template.

e Incorporate well-formatted mathematical equations, algorithms, figures,
tables and references in a document.

e Use Zotero for reference management.

Format text, including alignment, emphasis and fonts.

e Handle basic aspects of document structure, including sections, subsections,
paragraphs, and bulleted and enumerated lists.

e Page set a document including header, footer, and page numbering.
Make a presentation.
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Syllabus

Practical
Unit 1: Introduction (4 Hours)
1. Create a LaTeX/ LibreOffice document having several paragraphs, including comments in
LaTeX.

2. Organize content into sections, including preface/abstract. Using the article and book
class of LaTeX. Handling errors.

Unit 2: Styling Pages (6 Hours)
1. Loading and using packages, setting margins, header and footer, and page orientation.
2. Organizing the document into multiple columns

Unit 3: Formatting Content (10 Hours)
1. Formatting text (styles, size, alignment)
2. Adding colours to a block of text/ page
3. Adding ordered and unordered lists
4. Inserting mathematical expressions — subscripts, superscripts, fractions, binomials, aligning
equations, operators, Greek and mathematical symbols, and mathematical fonts.

Unit 4: Tables and Figures (10 Hours)
1. Create basic tables
2. Adding different types of borders to a table
3. Merging rows and columns
4. Splitting tables across multiple pages.
5. Incorporating figures and subfigures, explore different properties like rotation and scaling.

Unit 5: Algorithms and Equations (12 hours)
1. Incorporating algorithms, body typesetting, organizing algorithms across multiple pages.
2. Incorporating equations, indentation, and captioning.

Unit 6: Referencing and Indexing (6 hours)
1. Insert captions, labels, and references

2. Incorporate cross-referencing (refer to sections, table, and images)
3. Incorporate a bibliography
4. Create a back index.

Unit 7: Making Presentations (12 hours)
1. Create a slideshow

Incorporate logo

Highlight important points

Create a title page

Make a table of contents

Incorporate special effects in a slideshow.

ok wd
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Exercises:
For the following figures, create LaTex documents using concepts from above:
1.

Hello World!

Prof. Naveen Kumar

November 15, 2022

Hello World! Today I am learning ITEX. TEX is a great program for
writing math. I can write in line math such as a® + b* = ¢, 1 can also give
equations their own space:

=W

NP g =t

[ntegrals, Sums and Limits

Dr. Neeraj Kumar Sharma

1 Integrals

[ N
Integral [ x*dr inside text.

The same integral on display:

b
/ a? dr
B

[/ gl v) du dv
JJv
/[[ pfu, v, w) du do dw
JS v

% Tls)ds

Jv

2 Sums and products

and multiple integrals:

= gen inside te
Sum 3077 ;27" = 1 inside text.
The same sum on display:

Product H:.’_a (i) inside text.
The same product on display:

3 Limits

Limit lim, . f(x) inside text.
The same limit on display:

lim f(x)
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Equations

. » . > 2
Prof. Naveen Kumar', Dr. Neeraj Kumar Sharma?, and Sakeena
Shahid?

'Department of Computer Science, University of Delhi
2Ram Lal Anand College, University of Delhi
3SGTB Khalsa College, University of Delhi

November 15, 2022

1 Maxwell’s Equations

“Maxwell's equations™ are named for James Clark Maxwell and are as follow:

vV.E = £ Gauss’s Law (1)
€0
V-B = 0 Gauss’s Law for Magnetism (2)
T 9B
VxE = %t-— Faraday's Law of Induction (3)
Vi 1= Ho (60% + 7) Ampere’s Circunital Law (4)
i

Equations 1, 2, 3, and 4 are some of the most important in Physics.

2 Matrix Equations

a0z G1n 41 uh
azy a2z (25 ta ur
pny Ap2 ... Qpp Un Wy

List of mathematical functions:
e Trigonometric functions

— sine
— cosine

— tangent
e Special functions

— Beta function
— Gamma function

— Riemann zeta function

5. Add the following algorithm to the document.
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Algorithm 1: Example code

Input: Your Input

Output: Your output

Data: Testing set x
1352=0
/% Now this is an if...else conditional loop
if Condition 1 then
Do something
if sub-Condition then

I_ Do a lot

[ I - )

Ise if Condition 2 then

7 Do Otherwise

/* Now this is a for loop
for sequence do

9 |_ loop instructions

=)
®©

10 else
11 |_ Do the rest
/% Now this is a While loop
12 while Condition do
13 L Do something

// this is a comment

*/

// this is another comment

*/

*/

coll col2 | col3
cell2 | cell3

?iiltlple cell5 | cell6
cell8 | cell9
Country List

Country Name or I[SO ALPHA 2 [SO ALPHA 3
Arca Name Jode
Afghanistan AF AFG
Aland Islands AX ALA
Albania AL ALB
Algeria DZ DZA
American Samoa AS ASM
Andorra AD AND
Angola AO AGO
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8. Insert four sub-figures as given below, and add captions. Also, refer to these sub-figures
in the text.

|figurel. jpg figure2. jpg

(a) Subfigure 1 caption (b) Subfigure 2 caption
| figure3. jpg figure4d. jpg

(¢) Subfigure 3 caption (d) Subfigure 4 caption

Figure 1: This is a figure containing several subfigures.

In the text, you can refer to subfigures of figure 1 as 1a, 1b, 1c and 1d
and to the sub-index as (a), (b), (¢) and (d).

9. Add a table of contents, a list of figures, and a list of tables in the document as given
below.

Contents

Table of contents 1
1 First Section 2
2 Second Section 2

List of Tables

1 Justatable . . . . . . . ..o 2

List of Figures

1 Thisis animage . . . . . . . . . . . ... 2

10. Add a list of references in the document as given below and cite them in the text.
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This document is an example of natbib package using in bibliography man-
agement. Three items are cited: The BTEX Companion book [2], the Einstein
journal paper Einstein [1], and the Donald Knuth’s website [3]. The IATEX
related items are (2, 3.

References

1] A. Einstein. Zur Elektrodynamik bewegter Korper. (German) [On the elec-
trodynamics of moving bodies|. Annalen der Physik, 322(10):891 921, 1905.
doi: http://dx.doi.org/10.1002/andp.19053221004.

2] M. Goossens, F. Mittelbach, and A. Samarin. The BTEX Companion.
Addison-Wesley, Reading, Massachusetts, 1993.

3] D.  Knuth. Knuth: Computers and typesetting. URL
http://www-cs-faculty.stanford.edu/ uno/abcde.html.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Front End Web Design and Development

Credit distribution, Eligibility and Prerequisites of the Course

Course title | Credits| Credit distribution of the course | Eligibility | Pre-requisite of

& Code Lecture | Tutorial | Practical/ criteria the course (if
Practice any)

Front End 2 0 0 2 Class XI1 | NIL

Web Design

and

Development

Learning Objectives:

The Learning Objectives of this course are as follows:
e To introduce the basic concepts and techniques of client-side web programming.
e To enable the students to develop simple, interactive, and stylish websites using HTML,
CSS and JavaScript.

Learning Outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to build websites using the elements of
HTML.

e After studying this course, students will be able to build interactive and stylish websites
using client-side programming techniques with CSS and Javascript.

e After studying this course, students will be able to learn to validate client-side data.

e After studying this course, students will be able to define the structure and contents of the
website using different features of CSS.

SYLLABUS

Unit-1: Introduction (8 hours)
Introduction: Introduction to internet and web design. Basic concepts of web architecture.

Unit-2: HTML (8 hours)
Introduction to hypertext mark-up language (html), creating web pages, lists, hyperlinks, tables, web
forms, inserting images, frames.

Unit-3: Cascading style sheet (CSS) (8 hours)

Concept of CSS, creating style sheet, Importing style sheets, CSS properties, CSS styling (background,
text format, controlling fonts), CSS rules, Style Types, CSS Selectors, CSS cascade, working with block
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elements and objects, working with lists and tables, CSS id and class, box model (introduction, border
properties, padding properties,
margin properties).

Unit-4: Basics of Javascript (8 hours)
Document object model, data types and variables, functions, methods and events, controlling program
flow, built-in objects and operators, validations.

Practical Exercise (28 hours)
HTML
e Create an HTML document with following formatting — Bold, Italics, Underline, Colors, Headings,

Title, Font and Font Width, Background, Paragraph, Line Brakes, Horizontal Line, Blinking text as
well as marquee text.

Create an HTML document with Ordered and Unordered lists, Inserting Images, Internal and
External linking

Create an HTML document for displaying the current semester’s timetable.

Create a website with horizontal and vertical frames. Top horizontal frame needs to show your
college’s name and logo. Bottom horizontal frame is to be split into two vertical frames. The left
frame has hyperlinks to pages related to faculty, courses, student activities, etc. The right frame
shows the corresponding webpage based on the link clicked on the left frame.

Create a student registration form using HTML which has the following controls and make an
interactive content presentation using CSS.:

l. Text Box . Dropdown box 1. Option/radio buttons
IV.  Check boxes V. Reset and Submit button

Create a webpage for your department with a drop-down navigation menu for faculty, courses,
activities, etc.. Implement the webpage using styles, rules, selectors etc. learned in CSS
Write event-driven programs in JavaScript for the following:

o Enter a number and on click of a button print its multiplication table.

o Print the largest of three numbers entered by the user.

o Find the factorial of a number entered by the user.

o Enter a list of positive numbers using the prompt terminated by a zero. Find thesum and

average of these numbers.

Create a student registration form using text, radio button, check box, drop down box, text field and
all other required HTML elements. Customize the CSS and javascript to input and validate all data.
Create functions to perform validation of each element, example:

o Roll number is a 7-digit numeric value

o Name should be an alphabetical value (String)

o Non-empty and valid fields like DOB
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Essential/recommended readings

e Nixon, R., Learning PHP, MySQL & JavaScript with jQuery, CSS and HTMLS5, O'Reilly,
2018.
e Powell, T A. HTML & CSS: The Complete Reference, 5th edition, Tata McGrawHill,

2017.
e Duckett, J., JavaScript and JQuery: Interactive Front-End Web Development, Wiley, 2014.

Suggested Readings

e Boehm, A., & Ruvalcaba, Z., Murach’s HTMLS5 and CCS, 4th edition, Mike Murach &
Associates, 2018.

e |van Bayross, Web Enabled Commercial Application Development Using Html, Dhtml,
Javascript, Perl CGI, BPB Publications, 2010.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Back-End Web Development

Credit distribution, Eligibility and Prerequisites of the Course

Course title | Credits| Credit distribution of the course | Eligibility | Pre-requisite of

& Code Lecture | Tutorial | Practical/ criteria the course (if
Practice any)

Back-End 2 0 0 2 Class X1 | NIL

Web

Development

Learning Objectives:

The Learning Objectives of this course are as follows:
e To introduce the basic concepts and techniques of server-side web programming.
e To enable the students to apply the basic concepts and techniques of server-side web
programming.

Learning Outcomes

The Learning Outcomes of this course are as follows:
e After studying this course, students will be able to build interactive and dynamic
websites.
e After studying this course, students will be able to write the server side programming
techniques with Django for accessing the contents to/from the server
e After studying this course, students will be able to learn to validate server-side/backend
data

e After studying this course, students will be able to use GET and POST methods for
sending data within client and server.

SYLLABUS

Unit-1 (15 hours)
Installation of Django, Introduction to Django; Model-view—controller(MVC) model; Django structure;
HTML templates; URL dispatcher, Django Template System, Interacting with a Database

Unit-2 (15 hours)

The Django Administration Site , Wrapper Functions, Custom Views GET and POST
methods;Deployment of Django; Automating tasks with Django; Building Web APIs using Django
REST
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Project Work (30 hours)
Build a website for student admission in a college/university.

Essential/recommended readings

https://docs.djangoproject.com/

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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APP Development using Flutter

Credit distribution, Eligibility and Prerequisites of the Course

Course title | Credits| Credit distribution of the course | Eligibility | Pre-requisite of

& Code Lecture | Tutorial | Practical/ criteria the course (if
Practice any)
APP 2 0 0 2 Class XI1 | Basic knowledge
Development of Python
using Flutter programming
language is
preferred.

Learning Objectives:

The Learning Objectives of this course are as follows:
e To enable the students for developing simple mobile applications that can run on
Android, 10S and Web.
e To learn the fundamentals of Flutter platform.
e To enable the students to write cross-platform applications.

Learning Outcomes

The Learning Outcomes of this course are as follows:

After studying this course, students will be able to Install and use flutter

After studying this course, students will be able to use DART language

After studying this course, students will be able to build a cross-platform AP
After studying this course, students will be able to deploy application with single
codebase.

Syllabus

Unit-1 (8 hours)
Introduction to Flutter, Flutter —installation, Widgets, Gestures(Title, Body, Columns, Root, Run app)

Unit-2 (8 hours)
State Management, Flutter — Introduction To Package, Build method, Dart packages, app bar, text
widgets, Scaffold, Containers, Structuring flutter apps, Using GitHub repos of flutter

Unit-3 (8 hours)
Flutter — Accessing Rest API, Database Concepts, Testing (Widget Testing).
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Unit-4 (8 hours)
Deployment (Android Application On Play Store, 10S Application On APP Store)

Practical Exercises (28 hours)

e Build a simple quiz app in flutter for android, ios, and web.
e Build a cross-platform app based on your own idea. Use as many features of flutter as
you can.

Essential/recommended readings

https://docs.flutter.dev/

https://github.com/flutter

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Big Data Analytics - |

Credit Distribution, Eligibility and Pre-Requisites of the Course

Course title & Credits | Credit distribution of the course Eligibility | Pre-requisite
Code Lecture | Tutorial | Practical criteria of the course
/ Practice (if any)

Big Data 2 1 0 1 Class XI1 | Basic
Analytics-1 knowledge
programming
language
(preferably
Java), Shell
scripting, SQL
Query

Learning Objectives

The Learning Objectives of this course are as follows:

To understand the Big Data platform and its uses.
Provide an overview of Apache Hadoop.

Provide HDFS concepts and Interfacing with HDFS.
Provide an overview of Map Reduce Programming.

Learning Outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to identify Big Data and its Business
Implications.

e After studying this course, students will be able to list the components of Hadoop and
Hadoop Eco-Systems.

e After studying this course, students will be able to access and process data on distributed
file system.

e After studying this course, students will be able to manage job execution in Hadoop
environment.

Syllabus:

Unit-1: Understanding Big Data (2 hours)

Data Storage and Analysis-The process of data analysis, Characteristics of Big Data, Big Data Analytics, Typical
Analytical Architecture, Requirement for new analytical architecture, Challenges in Big Data Analytics — Need
of big data frameworks
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Unit-2: Foundations of Big Data Systems (4 hours)

Getting started with Hadoop, Requirement of Hadoop Framework, Design principle of Hadoop —Comparison
with other system, Understanding Hadoop Ecosystem: Hadoop Components — Hadoop 1 vs Hadoop 2

Unit-3: HDFS (Hadoop Distributed File System) (4 hours)
The Design of HDFS, Hadoop Daemon’s — HDFS Commands, HDFS Concepts, Command Line Interface,
Hadoop file system interfaces-Loading data into HDFS, read/write process to HDFS

Unit-4: Introduction to Parallel Programming with Map Reduce (5 hours)

Map Reduce Programming: I/O formats, Map side join, Reduce Side Join, Secondary sorting, Pipelining Map
Reduce jobs (Map Reduce Execution Pipeline)- Map, Shuffle and Sort, Reduce

Practical Exercises (30 hours)

e Downloading and installing Hadoop.

Understanding different Hadoop modes. Startup scripts, Configuration files.

e Hadoop Implementation of file management tasks, such as Adding files and directories, retrieving files
and Deleting files.

e Run a basic word count Map reduce program to understand map reduce paradigm: To count words in a
given file, to view the output file, and to calculate the execution time.

e Map Reduce Program to analyse time-temperature statistics and generate report with max/min
temperature.

Essential/recommended readings

e Seema Acharya, Subhasini Chellappan, “Big Data Analytics” Wiley 2015.
e Tom White, “Hadoop: The Defective Guide”, O’Reilly, 4th Edition, 2015.
e Donald Miner, Adam Shook, “Map Reduce Design Pattern”, O’Reilly, 2012.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Big Data Analytics - 11

Credit Distribution, Eligibility and Pre-Requisites of the Course

Course title & Code | Credits| Credit distribution of the course | Eligibility | Pre-requisite

Lecture | Tutorial | Practical/ criteria of the course
Practice (if any)
Big Data Analytics- 2 1 0 1 Class XI1 | Big Data
1 Analytics-I

Learning Objectives

The Learning Objectives of this course are as follows:
Provide hands-on Hadoop Eco System.

Provide an overview of Apache Spark.

To understand Machine Learning with Big Data.
Provide an overview of GPU Computing.

Learning Outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to develop Big Data Solutions using
Hadoop Eco System.

e After studying this course, students will be able to use Spark for the effective analysis of
the Big Data.

e After studying this course, students will be able to use Machine Learning Techniques
with Big Data.

e After studying this course, students will be able to use GPU Computing for parallel
computations.

Syllabus:

Unit-1: Big Data Systems- The Advances (3 hours)

Data flow, Data Ingest with Flume and Scoop and Hadoop archives, Hadoop 1/0: Compression,
Serialization, Avro and File-Based Data structures.

Unit-2: Introduction to Apache Spark (3 hours)

Introduction, Architecture of Spark, Resilient Distributed Datasets, Spark Transformations, Writing
Spark Application - Spark Programming in Scala, Python, R, Java - Application Execution
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Unit-3: Machine Learning with Big Data (3 hours)

Introduction to machine learning, Supervised vs Unsupervised learning, Cluster analysis, understanding
k means clustering, Implementation of k means

clustering with Map Reduce.

Unit-4: Introduction to GPU Computing (6 hours)

Introduction to GPU Computing, CUDA Programming Model, CUDA API, Simple Matrix,
Multiplication in CUDA, CUDA Memory Model, Shared Memory Matrix Multiplication, Additional
CUDA API Features.

Practical Exercises (30 hours)

Implementation of Matrix Multiplication with Hadoop Map Reduce.

Implementation of K-means clustering using Map Reduce.

To study and implement basic functions and commands in R/Python programming.

To build Word cloud, a text mining method using R/Python for easy to understand and
visualization than a table data.

e To implement clustering program using R/Python programming

Essential/recommended readings

Seema Acharya, Subhasini Chellappan, “Big Data Analytics” Wiley 2015.
Mike Frampton, “Mastering Apache Spark”, Packt Publishing, 2015.

Tom White, “Hadoop: The Defective Guide”, O’Reilly, 4MEdition, 2015.
Nick Pentreath, Machine Learning with Spark, Packt Publishing, 2015.
Mohammed Guller, Big Data Analytics with Spark, Apress, 2015.

Donald Miner, Adam Shook, “Map Reduce Design Pattern”, O’Reilly, 2012.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Introduction to Blockchain

Credit Distribution, Eligibility and Pre-Requisites of the Course

Course title & Code | Credits| Credit distribution of the course | Eligibility | Pre-requisite

Lecture | Tutorial | Practical/ criteria of the course
Practice (if any)
Introduction to 2 0 0 2 Class XI1 | NIL

Blockchain

Learning Objectives

The Learning Objectives of this course are as follows:
e To introduce the students to the basic concept of blockchain.
e To make the students learn and implement blockchain technology.
e To learn about distributed organizations and distributed ledger.

Learning Outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to understand how Ethereum transactions
are validated by miners.
After studying this course, students will be able to understand Ethereum Blockchain.
After studying this course, students will be able to learn Solidity programming language
to develop Smart Contracts.

e After studying this course, students will be able to understand the key concepts like
cryptography and public , private blockchain.

e After studying this course, students will be able to gain a deep insight into Ethereum,
Hyperledger and its network.

Syllabus:

Practical

Unit-1 (16 hours)
Blockchain: Basics And Applications: Node Fundamentals, Blockchain Basics, Blockchain Features,
Ethereum Fundamentals, Smart Contract Development In Ethereum, Dapp Development In Ethereum.

Building A Distributed Application On Hyperledger Fabric:
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Hyperledger Fundamentals,
Unit-2 (16 hours)
Fabric Network Setup, Chaincode Development,DAPP Development.
CAPSTONE PROJECT (28 hours)
e Assignment/Project
Suggested Web links
https://ethereum.org

https://www.hyperledger.org/

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Introduction to Cloud Computing (AWS)

Credit Distribution, Eligibility and Pre-Requisites of the Course

Course title & Code | Credits| Credit distribution of the course | Eligibility | Pre-requisite

Lecture | Tutorial | Practical/ criteria of the course
Practice (if any)
Introduction to 2 0 0 2 Class X1l | NIL
Cloud Computing
(AWS)

Learning Objectives

The Learning Objectives of this course are as follows:
e To learn about cloud computing through Amazon Web Services (AWS) platform.
e To learn about AWS cloud concepts, services, security and architecture to build an application.

Learning Outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to Understanding cloud computing
platform

e After studying this course, students will be able to differentiate between on-premises,
hybrid-cloud, and all-in cloud

e After studying this course, students will be able to describe the basic global infrastructure
of the AWS Cloud

e After studying this course, students will be able to understanding the core AWS services,
including compute, network, databases, and storage

Syllabus:

Practical

Unit-1 (12 hours)
Introduction to cloud computing, Creating AWS account, AWS Management Console, AWS
Documentation overview, Availability Zones, AWS Global Infrastructure.

Unit-2 (10 hours)
Compute in the Cloud :- Amazon EC2, instance types.
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Unit-3 (10 hours)
Storage and Databases: - Amazon Simple Storage Service (Amazon S3), Amazon Relational Database
Service (Amazon RDS), Amazon DynamoDB.

PROJECT (28 hours)

e Create an AWS account and implement AWS cloud for deploying any application.

Suggested Web links

https://aws.amazon.com

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Biofertilizers

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution of The Course Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (it any)
Biofertilizers 2 0 0 2 Class XII NA

Learning objectives:

To help the students understand:

e the concept of biofertilizers and develop the skills for handling microbial inoculants.

e the growth and multiplication conditions of useful microbes and their role in mineral
cycling and nutrition to plants.

e various methods of decomposition of biodegradable waste and their conversion to
compost.

Learning outcomes:

After completion of this course, the learners will be able to:

e describe the different methods of composting.

e assess quality of compost and its role in soil nutrition.

e apply methods of bio-control

e develop a composting unit for production of biofertilizers (generate employment)

SYLLABUS

Practical: 60 hours

1. Introduction to rhizobial symbiosis - Study of Rhizobium and its isolation from root
nodules of leguminous plants by Gram staining method. 4 hours

2. Study of different bio-composting methods (microbes and earthworm). 8 hours

3. Compost quality assessment and its role in soil nutrition - Test for pH, NO*~ SO4 > CI
and organic matter of different composts. 8 hours

4. Introduction to Arbuscular mycorrhiza - Study of arbuscular mycorrhizal fungi from plant
roots by staining methods. 4 hours

5. Isolation of arbuscular mycorrhizal spores from rhizosphere soil. 4 hours
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Study structure of Anabaena and Azolla structure - Isolation of Anabaena from Azolla
leaf. 4 hours

Study various biocontrol methods and their application Pheromone trap, Trichoderma,
Pseudomonas, Neem etc. 4 hours

Projects on any one of the following topics: Rhizobium technology, AMF technology,
Organic farming, Bio composting, Vermicomposting, Azolla culture etc. The design of the
project should be such that it includes a continuous work of at least 6 weeks and a

dissertation submission/ presentation/ CE - continuous evaluation. 24 hours

Essential Readings:

1.
2.

Kumaresan, V. (2005). Biotechnology. New Delhi, Delhi: Saras Publication.

Sathe, T.V. (2004). Vermiculture and Organic Farming. New Delhi, Delhi: Daya
publishers.

Subha Rao, N.S. (2000). Soil Microbiology. New Delhi, Delhi: Oxford & IBH Publishers.
Khosla, R. (2017). Biofertilizers and Biocontrol Agents for Organic Farming Kojo Press.

Suggestive Readings:

1.
2.
3.

Azotobacter - Isolation and characterization -- https://youtu.be/1Z1VhgJ2h6U

Rhizobium -- Identification and characterization - https://youtu.be/{ELlo-pMvc4.

3-Days Online Workshop On Arbuscular Mycorrhizal Fungi_ Biodiversity, Taxonomy
and Propagation 19-2 (2022-01-20 at 02_27 GMT-8) — https://youtu.be/LKzK4luSRc4
Vayas,S.C, Vayas, S., Modi, H.A. (1998). Bio-fertilizers and organic Farming. Nadiad,
Guijarat: Akta Prakashan.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Bioinoculants for Agriculture and Sustainable Development

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits Credit distribution of the Eligibility | Pre-
course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
Bioinoculants for 2 0 0 2 Class XI1 NA
Agriculture and
Sustainable Development

Learning Objectives

The Learning Objectives of this course are as follows:
e To make students aware of the role of microorganisms in sustainable development and
remediation.

e To develop their own biofertilizers and other kinds of bio-inoculants for use in
agriculture and environment.

e Skill development in initiating a bioinoculant-based low cost startup.
Learning outcomes

After studying this course, the students will be:
e Able to identify the role of microbes in sustainable development and how microbes can
be used in remediation of damaged environments.

e Skilled in isolating microorganisms from a variety of different sites. Will learn
Selection, purification and preservation of useful cultures.

e Skilled in formulating bioinoculants and test its efficacy.

SYLLABUS
Practical 60 hours
Unit 1: Introduction and scope of bioinoculants 20 hours

Biofertilizers: success story — biofertilizer production under ICAR - How Biofertilizers for Corn
Went Commercial. Biopesticides: success story of using biopesticides for nematode
management in horticultural crops. Bioinoculants as a solution to the problem of parali (stubble)
burning: case study of “PUSA Decomposer”. Bioinoculants for reforestation. Bioinoculants for
the reclamation of waste lands having alkaline, acidic, heavy metal-contaminated soils.
Bioinoculants for clearance of oil spills. Mycorrhizal inoculants. Some important commercially
available bioinoculants.

Unit 2: Isolation of microorganisms for the preparation of bioinoculants 28 hours
Isolation of phosphate solubilizers, free-living nitrogen fixers, heavy metal-accumulating
microbes, alkalophiles, acidophiles from suitable soil samples. Observation of colony
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morphology and microscopic structure of selected microbes and preservation of these cultures
in slants and glycerol stocks.

Unit 3: Formulation of bioinoculant using selected microbes (student group project)

12 hours

Culturing of selected microbes from those isolated, and formulating them into a bioinoculant.
Preparation of workflow for evaluating efficacy in potted plants and in fields, for determining
shelf life, and stability.

Essential/Recommended readings

1.
2.
3.

4.

9.

10.

11.

Microbiology: A Lab Manual by J. G. Cappuccino and C. T. Welson. 12th edition.
Pearson. 2020.

Bio-inoculants as prospective inputs for achieving sustainability: Indian Story by C.
Gupta et al. Economic Affairs. VVol. 65, No. 1, pp. 31-41. 2020.

Bioinoculants for bioremediation applications and disease resistance: Innovative
Perspectives by T. Chaudhary and P. Shukla. Indian J Microbiol. 59 (2): 129-136.
20109.

Remediation of metalliferous soils through the heavy metal resistant plant growth
promoting bacteria: paradigms and prospects by M. Ahemad. Arabian Journal of
Chemistry, 12 (7);1365-1377. 2019.

Laboratory manual of Microbiology and Biotechnology by K.R. Aneja. 2nd edition.
Scientific International Pvt. Ltd., Delhi. 2018.

Online resource: https://www.jaivikkheti.in/DMS/Waste-Decomposer%20Book-
Eng.pdf

Online resource: https://www.iihr.res.in/success-story-using-biopesticides-nematode-
management-horticultural-crops.

Biofertilizer Production under ICAR All India Network Project on Soil Biodiversity
Biofertilizers DOI: 10.13140/RG.2.2.26840.42244

Online resource: https://blog.teamtrade.cz/the-story-of-how-biofertilizers-for-corn-
went-commercial-part-one/

Online resource: https://en.wikipedia.org/wiki/Microbial_inoculant

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Organic Farming

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title & | Credits | Credit Distribution of The Course Eligibility Pre-
Code Criteria requisite
of the
Lecture Tutorial Practical/ course
Practice (i any)
Organic arming | 2 0 0 2 Class XII NA

Learning objectives:
e To create awareness among the students about organic farming and its importance in
sustainable agriculture.

e To provide a skill set of Organic farming to students to help them become self-reliant.

Learning Outcomes:

After completion of this course the learners will be able to:

e practice organic farming along with application of indigenous knowledge.

o establish entrepreneurial ventures and generate employment (Organic Grower).

e evaluate the organic produce as per FSSAI standards (Government rules).

SYLLABUS

Practical: 60 hours

1. Study of Organic Farming as an integrated approach. 4 hours

2. Soil analysis-physical testing and assessment of soil types, weighment, water movement,
soil conditioners, etc. 8 hours

3. Manure preparation and introduction to compost, composting and its value addition

quality test. 4 hours

4. Study of Indigenous Technology Knowledge (ITK) for nutrient, insect, pest disease and
weed management. 8 hours

5. Study of various agriculturally useful Biofertilizers. 4 hours

6. Biocontrol agents including Integrated Pest Management. 4 hours

7. Study of traditional organic input preparation/formulation of Biofertilizer, biopesticides,
plant health promoters like Panchgavya, Beejamrut etc. 8 hours

8. Study of the system of organic certification and inspection. 4 hours
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10.
11.

Branding of rural products, FSSAI, marketing, packaging and handling of organic
produce. 4 hours
Current Government schemes related to organic farming. 4 hours
Visit organic farms to study the various components and their utilization. 8 hours

Essential Readings:

1.

Dhama, A.K. (2014). Organic Farming for Sustainable Agriculture (2" edition), Agrobios
(India), Jodhpur.

Sharma, Arun K. (2013). A Handbook of Organic Farming, Agrobios (India), Jodhpur
Palaniappan, S.P. and Anandurai, K. (1999). Organic Farming — Theory and Practice.
Scientific Pub. Jodhpur

Thapa, U and Tripathy, P. (2006). Organic Farming in India, Problems and prospects,
Agritech, Publising Academy, Udaipur.

Jaivik Kheti Sahayak Pustika- National Centre for Organic and Natural Farming,

Department of Agriculture & Farmers Welfare, Gol.

Suggestive Readings:

1.

National Program for Organic Production-APEDA, Ministry of Commerce &

Industry, Gol.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (if any)
Horticulture 2 0 0 2 Class XlI NA

Learning objectives

e To acquaint students with the basic, principles, concepts and importance of Horticulture

e To train students in lawn designing, species selection for lawns, parks, home gardens

and terrace gardens.

e To provide information about the employment and business opportunities and other

avenues in the horticulture sector

Learning Outcomes

After completion of the course, learners will be able to:

e design gardens and learn the art of landscape design.

e describe and implement methods of preparing soil, cultivation and propagation for

growing hedges, climbers, vegetables, and fruit yielding plants
e create and maintain nurseries, green houses and implement innovative practices in
maintenance, harvesting and storage of horticultural produce.

e apply the skills for enhancing the job opportunities (Horticulturist) as well as self-

employment.
SYLLABUS
Practical: 60 hours
1. Introduction to Horticulture; Garden tools and safety. 4 hours

2. Lawn making and lawn care: recognizing soils and drainage systems, types of grasses.

4 hours

3. Choosing the appropriate plants (species selection) for plantation in different seasons and

locations (Outdoor, roof-top, balcony, rock gardens); Flowering annuals, herbaceous
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perennials, vines and climbers, ornamental trees, bulbous and foliage plants, cacti and

succulents. 4 hours
4. Vegetable Garden: Sowing, raising seedlings, transplantation methods; choosing the
right vegetables for the season. 4 hours
5. Seed germination, viability tests and comparison of other parameters of seeds (stored
from different years/different temperatures). 4 hours
6. Weeding, manuring, and irrigation methods used in lawns, parks, and vegetable
gardens. 4 hours
7. Propagation and plant care: propagation by layering, cutting and other methods.
4 hours
8. Pruning: pruning roses, shrubs, and trees. 4 hours
9. Supporting plants: bamboos, strings, and enclosures. 4 hours

10.Maintenance and care of lawns and gardens: understanding diseases caused by pests and

11.
12.

13.

14.

pathogens; protecting garden plants from infections, treating the plants with organic and
biopesticides. 4 hours
Bonsais: Art and craft. 4 hours
One week internship on field or in a company/organisation (Landscape Design) that shall
be facilitated by the college and report to be submitted. 8 hours
Methods and plantation approaches in various garden designs: Japanese, Mughal,
Buddhist, English and Indian Gardens. 4 hours
Enhancing beauty of a garden using flowering plants, Garden walls, Fencing, Steps,
Hedge, Edging, Lawn, Flower beds, Borders, aquatic garden with flowers; Case studies:
Some selected gardens of India. 4 hours

Essential Readings:

1.

Edmondson, J.L., Cunningham, H., Densley Tingley, D.O. et al. (2020). The hidden
potential of urban horticulture. Nat Food 1, 155-159.

Musser E., Andres. (2005). Fundamentals of Horticulture. New Delhi, Delhi: McGraw
Hill Book Co. 2.

Sandhu, M.K. (1989). Plant Propagation. Madras, Bangalore: Wile Eastern Ltd.

Bird, C. (Ed.). (2014). The fundamentals of horticulture: Theory and practice. Cambridge
University Press.

The Practical Gardener (1994). Reader's Digest Special Volume.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Floriculture

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (if any)
Floriculture 2 0 0 2 Class XII NA

Learning Objectives

e To acquaint students with the basic principles and importance of Floriculture.
e To teach students about flowering plants that can be grown in different seasons in Delhi-

NCR.

e To make students aware about exotic flowering plants of ornamental value and their
propagation in laboratories and greenhouses.

e To provide information about employment, business opportunities and other avenues in
the Floriculture sector (Floriculturist).

Learning Outcomes

After completion of this course learners will be able to:

identify and describe the ornamental flowering plants in Delhi-NCR.
practice the methods of preparing soil and water, cultivation and propagation
methods.

design, prepare and apply appropriate combinations of plants and methods of
cultivation for commercial setup.

e adapt to the job role of Floriculturist (employment/ entrepreneurship)
SYLLABUS
Practical: 60 hours
1. Introduction to floriculture, tools and equipments. 4 hours
2. Study of diversity in shape, size, and colour of flowers (including basic botany,
nomenclature, common name and general uses). 4 hours
3. Identification and preparation of an inventory of herbaceous flowering plants, climbers,
shrubs, and trees around the campus. 4 hours
4. Study the various physico-chemical soil properties for understanding different
soils/soil-types. 8 hours
5. Methods of preparation of floral beds, soil preparation, greenhouse design and

fumigation methods. 8 hours

Methods of seed sowing and raising flowering plants through seeds, bulbs and
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through vegetative methods in planters, containers and in outdoor environments. Role
of light, plant growth regulators and nutrients in blooming and flowering. 8 hours

7. Bacterial and fungal diseases and pests of ornamental flowers and their management.
4 hours

8. Interior decoration methods, flower arrangements (Japanese, Western and Indian).
4 hours
9. Harvesting, methods to increase the shelf life of flowers, post-harvest care and
marketing platforms for the floriculture industry. 8 hours
10. Field visit to nearby nursery/garden to understand basic aspects of Garden design.
4 hours
11. Project Report on any five flowering plants that are grown commercially, their share
in the global market, methods used for selling the products and importance of the
floriculture industry in job creation. 4 hours

Essential Readings:
1. Randhawa, G.S., Mukhopadhyay, A. (1986). Floriculture in India. New York, NY:
Allied Publishers.
2. Larson, R. A. (Ed.). (2012). Introduction to floriculture. Elsevier.

Suggestive Readings:

1. Pal, S. L. (2019). Role of plant growth regulators in floriculture: An overview. J.
Pharmacogn. Phytochem, 8, 789-796.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Hydroponic and Aeroponic Farming

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution of The Course Eligibility Pre-

& Criteria requisite

Code of the
Lecture Tutorial Practical/ course

Practice (if any)
2 0 0 2 Class XII NA
Hydroponic
and
Aeroponic
Farming

Learning objectives:

e The objective of the course is to provide hands-on experience to students on various
aspects of hydroponics and aeroponics.
e To make students self-reliant and employable by providing the necessary knowledge
and experience to establish hydroponic and aeroponic systems.

Learning Outcomes:

After completing the course, learners will be able to:

e develop basic hydroponics and aeroponics facilities at any given location (pilot scale
and/or industrial scale).
devise and implement a strategy for marketing of the product.
apply the knowledge to fulfill certification rules and various government policies.

e establish themselves as entrepreneurs (Hydroponic cultivator).

SYLLABUS

Practical:

60 hours

1. Study of techniques used in hydroponics (Circulating methods such as Nutrient Film
Technique (NFT), Deep Flow Technique (DFT), Dutch bucket; Non circulating
methods such as Root dipping, Floating, Capillary action; Aeroponics such as root mist
and fog feed techniques).

2. Study of various instruments used in hydroponics (Pressure gauge, Filters, PVC Tanks,
Venturi/Reciprocating Pump/Mixing tank, EC meter, pH meter, TDS meter, water
pump, net cups, air pump, thermometer, lux meter, drip irrigation system. 8 hours

3. Construction of sustainable hydroponic and aeroponic units (including greenhouse
facilities)
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Preparation of growth media for Hydroponics. 4 hours

Estimation of NPK, DO, TDS, pH of growth media. 4 hours
Study of suitable conditions for Hydroponics-quality, light intensity, photoperiod and
temperature. 4 hours
Growing a leafy vegetable/fruity vegetable/medicinal herb /aromatic plant in
Hydroponics /Aeroponic solution. 16 hours
Study of safety measures, certification standards and government policies. 4 hours
Visit to Hydroponic/Aquaculture/Aeroponic farm/Institute. 4 hours

Essential Readings:

1.

3.

Meier Schwarz. (1995). Soilless Culture Management. Advanced Series in Agricultural
Sciences, vol 24.Springer, Berlin.

Hasan, M.; Sabir, N.; Singh, A.K.; Singh, M.C.; Patel, N.; Khanna, M.; Rai, T.; and
Pragnya, P. (2018). Hydroponics Technology for Horticultural Crops, Tech. Bull. TB-
ICN 188/2018.Publ. by I.A.R.I., New Delhi.

Misra, R.L., Misra S. (2017). Soilless Crop production. Daya Publishing House, Astral

Suggestive Readings:

1.

Goddek, S., Joyce, A., Kotzen, B., Burnell, G.M. (2019). Aquaponics Food Production
Systems.Springer, Cham.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Green Belt Development for Smart Cities

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (it any)
Green Belt 2 0 0 2 Class XII NA
Development
for Smart
Cities

Learning objectives:

e To introduce students with one of the key green skill development programs under the
Skill India mission by the Government of India.

e To acquaint students with various methods and techniques used in development of green

infrastructure for smart cities

Learning Outcomes:

After completion of the course, students will be able to:
e measure factors (biotic and abiotic) contributing to sustainable, healthy environment.
e Assess, describe and use the appropriate plants for restoring polluted environment.

e use their skills enhancing for green infrastructure development (UN-SDG).

SYLLABUS

Practical: 60 hours

1. Methods of vegetation sampling and calculation of importance value index 4 hours

2. Measuring Tree Basal Area, Height and Canopy Cover to estimate green cover of an area.
8 hours

3. Understanding of Instruments for measuring microclimatic variables viz., light, wind,

temperature, humidity and precipitation 4 hours
4. Estimation of Total Carbon stock of an area. 8 hours
5. Understanding methods for selection of plants according to pollutant load of both air and

water (includes field survey) 4 hours
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10.

Assessing air pollution tolerance of plant species using APTI (Air pollution tolerance
index). 8 hours

Use Open Source Softwares for mapping the GPS points and generating a cover map.

4 hours
Measurement of Dissolved Oxygen (DO) from treated wastewater. 8 hours
Measurement of BOD and TDS from tank and treated pond. 8 hours
Determination of total dissolved and suspended solids in water. 4 hours

Essential Readings:

1.

Bell, J. R., Wheater, C. P., Cook, P. A., Bell, J. R., Wheater, C. P., Cook, P. A. (2011).
Practical Field Ecology: A Project Guide. United Kingdom: Wiley.

Singh J.S., Singh S.P. & Gupta S.R. - 2014. Ecology, Environmental Science &
Conservation. (2014). India: S. Chand Pvt. Limited.

Measurements for Estimation of Carbon Stocksin Afforestation and Reforestation Project
Activities under the Clean Development Mechanism, Afield Manual UNFCCC.
Slingsby, D., Cook, C., Slingsby, D., Cook, C. (2016). Practical Ecology. United
Kingdom: Macmillan Education UK.

Mukerji, K. G. (2013). Laboratory Manual of Food Microbiology. India: I.K.
International Publishing House Pvt. Limited.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Nursery, Gardening and Landscaping

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (if any)
2 0 0 2 Class XII NA
Nursery,
Gardening
and
Landscaping

Learning objectives

The

entre

program is aimed to teach students the basic knowledge required to develop

preneurship skills in the development of Nursery, Gardening and Landscaping. This

course would train students to initiate a remunerative enterprise owing to a high demand of

skilled professionals in this field.

Learning Outcomes

After completing this course, the learners will be able to:

describe and differentiate between the types of gardens.

practice different methods for propagation of plants.

execute several nursery and gardening operations.

assess growing conditions of different horticultural plants, their general requirements

and understand their role in landscaping.

SYLLABUS

Practical: 60 hours

1. Methods of preparation of nursery beds and sowing of seeds. Media for propagation of
plants in Nursery Beds, Pots and Mist chamber. 12 hours

2. Study and practice of different propagation methods viz., cutting, layering, division,
grafting and budding. 4 hours
Introduction and practicing Bonsai training, pruning and wiring. 4 hours

4. Study of different types of gardens (indoor and outdoor) and key features of gardens (Paths

& Avenues, Hedges & Edges, Lawn, Flowerbeds, Arches & Pergolas, Fencing, Water

bodies, Rock garden). 8 hours
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5. Methods for selection and enlisting of suitable plants for different locations and in
different types of gardens. 4 hours

6. Identification of key horticultural plants, Herbs including different types of grasses —
foliage and flowering, Shrubs including hedge plants - foliage and flowering, Avenue trees
— foliage and flowering, Climbers, Lianas, Epiphytes, Creepers, Trailers, Aquatic plants,
Succulents, Weeds. 8 hours

7. Study of important gardens of India (any five). 4 hours

8. Methods of Landscape designing of Residential areas and Public Gardens, Aquatic
Garden, Rock Garden, Industrial gardens. 4 hours

9. Concept and Application of Computer aided Designing (CAD) for landscape designing/
Preparation of landscape designs for school and college using CAD technology. 8 hours

10. Demonstration of different composting methods for Biofertilizers. 4 hours

Essential Readings:

1.
2.

A handbook of Landscape: CPWD

Gopalaswamiengar, K. S., Parthasarathy, G., Mukundan, P. (1991). Complete Gardening
in India. India: Gopalaswamy Parthasarathy, 'Srinivasa'.

Hartmann, H. T., Kester, D. E., Hartmann, H. T., Kester, D. E. (1975). Plant Propagation:
Principles and Practices. India: Prentice-Hall.

Roy, R. K., Roy, R. K. (2013). Fundamentals of Garden Designing: A Colour
Encyclopedia. India: New India Publishing Agency.

Littlepage, R., Littlepage, R. (2017). Fundamentals of Garden Design: An Introduction to
Landscape Design. (n.p.): CreateSpace Independent Publishing Platform.

Suggestive reading:

1.

Hodge, G., Hodge, G. (2014). Practical Botany for Gardeners: Over 3,000 Botanical
Terms Explained and Explored. United Kingdom: University of Chicago Press.

The Royal Horticultural Society Gardening Manual. (2000). United Kingdom: Dorling
Kindersley.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Mushroom Culture and Technology |

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (if any)
2 0 0 2 Class XII NA
Mushroom
Culture and
Technology |
Learning objectives
To make students aware about
e  mushroom growing techniques.
e medicinal and nutritional value of mushrooms.
Learning Outcomes
After successful completion of the course, students will be able to:
e practice the techniques for cultivation of various edible mushrooms
e setup entrepreneurial small-scale units for self-employment
e apply the skills as Mushroom Grower in large scale industries.
SYLLABUS
Practical**: 60 hours

** Specimens and examples studied may vary depending on seasonal factors and availability
1. To study the principle and operation of Autoclave, Incubator, Laminar Air Flow/ BSL 2
facility. 4 hours
2. To study edible mushrooms (Agaricus, Pleurotus, Boletus, Lentinula, Calocybe,
Volvariella, Morchella). 4 hours
3. To study poisonous mushrooms (Amanita, Cortinarius, Psilocybe, Coprinopsis).
4 hours
4. To study medicinal mushrooms (Ganoderma, Ophiocordyceps, Chaga, Hericium).
4 hours
5. Preparation of various types of compost and media which can be used for cultivation of
mushroom. 4 hours
6. To study the common fungal, bacterial, viral, and insect borne diseases of mushrooms

(any 2 from each). 4 hours
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10.
11.

12.

13.

14.
15.

To study the cultivation technique of Agaricus mushroom. 4 hours

To study the cultivation technique of Pleurotus mushroom. 4 hours
To study the cultivation technique of Calocybe/ Volvariella mushroom. 4 hours
To study the cultivation technique of Ganoderma mushroom. 4 hours

To study the nutritional value and market value of mushrooms, and post-harvest
technologies like packaging and preservation. 4 hours

Various requirements for setting up a mushroom cultivation unit (“kuccha” or cemented

house). 4 hours
Entrepreneurship in cultivation of mushrooms. 4 hours
Government policies related to the promotion of mushroom cultivation. 4 hours

Visit to an Institute or Center conducting mushroom cultivation (Report to be submitted).
4 hours

Essential Readings:

1.

Bahl, N. (2015). Hand Book on Mushroom. Page no. 1-166. Oxford &IBH Publishing
Company.

Russell, S. (2014). The Essential Guide To Cultivating Mushroom. Storey Publishing.
North Adams, M.A. 01247.

Zied, D. C., Gimenez, A. P. (017) Edible and Medicinal Mushroom page no. 1-
585.John Wiley & Sons Ltd.UK.

Chang, S.T., Miles, P.G. ( 2004) Mushrooms Cultivation, Nutritional Value, Medicinal
effect and Environmental Impact, CRC Press.

Fletcher, J.T., Gaze, R.H. (2007). Mushroom Pest and Disease Control. CRC Press.
Ahlawat, O.P., Tewari , R.P. (2007) .Cultivation Technology Of Paddy Straw Mushroom
(Volvariella volvacea). Pages 1-44 National Research Center for Mushroom (Indian
Council of Agricultural Research) Chambaghat, Solan (HP).

Rai, R.D., Arumuganathan, Y. (2008). Post Harvest Technology of Mushrooms.
National Research Center for Mushroom (Indian Council of Agricultural Research)
Chambaghat, Solan (HP)

Singh, M., Vijay, B., Kamal, S., Wakchaure, G.C. (2011) . Mushrooms Cultivation,
Marketing and Consumption., Publishers Directorate of Mushroom Research ( ICAR)

Chambaghat, Solan.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Mushroom Culture and Technology-II

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (if any)
2 0 0 2 Class XII NA
Mushroom
Culture and
Technology-I1

Cultivation of Button mushroom and King oyster mushroom

Prerequisites:
Compost preparation for button mushroom would start around October-November and further
cultivation steps will take place from January. Compost and spawn should be prepared before
going to the next step.
Learning objectives:
e To develop skills for growing button and king oyster mushroom
Learning Outcomes:
After completion of this course, the learner will be able to:
e prepare casing soil and apply over spawn-run compost bags.

e implement harvesting, packaging and marketing of produce as per FSSAI standards.

Syllabus
Practical**: 60 hours
** Specimens and examples studied may vary depending on seasonal factors and availability

1. Toadd and mix spawn of button mushroom to pre-prepared compost (Spawning).

4 hours
2. To set up ideal mushroom house for cultivation of button mushroom. 8 hours
3. To maintain ideal environmental conditions for spawn run. 4 hours
4. Preparation and sterilization of casing soil. 4 hours
5. To apply casing soil over the spawn run compost bags and incubating for case run.
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10.

11.

12.

13.

4 hours

To maintain appropriate conditions for pin head formation and fruiting of button

mushroom. 8 hours
Harvesting of first flush of button mushrooms. 4 hours
Post-harvest packaging and storage of button mushrooms. 4 hours

Maintaining the environmental conditions for the second flush of button mushroom.
4 hours
To prepare and sterilize substrate bags for cultivation of king oyster mushroom.
4 hours
To add the spawn of king oyster mushroom in the substrate bags under aseptic conditions

and incubator under appropriate conditions. 4 hours

To induce fruiting of king oyster mushroom by scraping the mycelium from the edges and
surface of spawn run bags. 4 hours

Harvesting, post-harvest packaging and storage of king oyster mushrooms. 4 hours

Essential Readings:

1.

Aggarwal, A., Sharma, Y.P., Angra, E. (2021). A textbook on mushroom cultivation,
Theory and Practices. Newrays Publishing House, 2021.

Tiwari, S.C. Kapoor, P. (2018). Mushroom Cultivation. Mittal Publications. ISBN - 978-
8183249232.

Bahl, N. (2015). Hand Book on Mushroom. Page no. 1-166. Oxford &IBH Publishing
Company. ISBN- 13:978-8120413993.

Russell, S. (2014). The Essential Guide To Cultivating Mushroom. Storey Publishing.
North Adams, MA 01247 page no. 1-233. ISBN 978-1-61212-146-8.

Chang, S.T. Miles, P.G. (2004). Mushrooms Cultivation, Nutritional Value, Medicinal
effect and Environmental Impact. Page no. 1-477, CRC Press.

Fletcher, J.T., Gaze, R.G. (2007). Mushroom Pest and Disease Control. CRC Press.

Rai, R.D., Arumuganathan, Y. (2008). Post harvest technology of mushrooms. Pages 1-
72. National Research Center for Mushroom (Indian Council of Agricultural Research)
Chambaghat, Solan-173 213 (HP)

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Plant Aromatics and Perfumery

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-

& Criteria requisite

Code of the
Lecture Tutorial Practical/ course

Practice (if any)
2 0 0 2 Class XII NA

Plant

Aromatics

and

Perfumery

Learning objectives

e Provide the basic understanding of aromatic and medicinal plants including classification and methods
of extracting essential oils.

e Practical demonstration of extraction and quality assessment of the product obtained.

Learning Outcomes

After completion of the course, learners will be able to:

e extract essential oils from a variety of plants and plant parts.

e develop strategy for promotion and marketing of the aromatic and essential oils.

e establish their own startup, become self-reliant and/or adapt to job roles in beauty and wellness sector.

SYLLABUS
Practical: 60 hours
1. Classification of essential oils on the basis of chemical composition, aroma and extraction methods.

4 hours
2. Principles, processing and techniques of extraction of essential oils. 4 hours
3. Cultivation practices of the common aromatic crops (any five) - Rose, Lavender, Peppermint,

Spearmint, Basil, Citronella, Vetiver, Palmrosa, Lemongrass. 8 hours

4. Extraction process of essential oil from fruit/ fruit peel by steam distillation (e.g. orange, lemon).

4 hours
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10.
11.

Extraction of essential oil from bark by steam distillation (e.g. cinnamon). 4 hours
Extraction of essential oils from flower by steam distillation (e.g. clove, rose, jasmine, lavender,
rosemary). 4 hours
Extraction of essential oil from leaves and stems by steam distillation (e.g. lemongrass, eucalyptus,
citronella, bottlebrush). 4 hours
Extraction of essential oil from seeds by steam distillation (e.g. fennel, nutmeg). 4 hours
Extraction of essential oil from root (e.g. vetiver) and rhizome (e.g. ginger, curcuma) by steam
distillation 4 hours
Determination of oil content in aromatic crop/material by Clevenger’s method. 4 hours

Quality assessment of essential oils through sensory evaluation (odour, colour), physical tests (specific

gravity, refractive index, optical rotation, solubility), chemical tests (determination of acid value, ester

value). 8 hours

12. Demonstration/lIllustration of Instruments and techniques quality assessment of Gas chromatography

(GC) and Thin layer chromatography (TLC). 4 hours

13. Field Visit to essential oils and perfumery Institute/Industry. 4 hours

Essential Readings:

1.

EIRI BOARD. (2008). Handbook of Essential Oils Manufacturing and Aromatic Plants5/E edition,
Engineers India Research Institute (India), New Delhi.
Kochhar, S.L. (2016). Economic Botany — A Comprehensive Study, 51" Edition. New Delhi, India:

Cambridge University Press.

Suggestive Readings:

1.

Baser, K.H.C., Buchbauer, G. (2020). Handbook of Essential Oils: Science, Technology, and
Applications, 3™ edition, CRC Press.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Viewing and Capturing Diversity in Nature

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Title | Credits Credit Distribution Of The Course | Eligibility Pre-
& Criteria requisite
Code of the
Lecture Tutorial Practical/ course
Practice (if any)
Viewing and 2 0 0 2 Class XII NA
Capturing
Diversity in
Nature

Learning objectives

e Understand fundamentals of digital cameras and smartphone photography technology.

e Develop a working knowledge of digital image analysis and processing.

e Understand the importance and use of Nature photography in business and as career goal.

e Enhance appreciation for the tremendous aesthetics inherent in nature.

Learning Outcomes

On successful completion of this course, a student will be able to:

e Describe and use the digital camera and smartphone camera functions and their applications

e employ different photographic equipment to enhance their photographic skills and create digital
resources.

e discriminate between the photographic variables with reference to weather and season.

e employ the photographic skills in various professions and for entrepreneurship.

SYLLABUS

Practical: 60 hours

1. To study the parts of a digital camera. 4 hours

2. To study the principle and working of digital camera/ smartphone camera. 4 hours

3. Working and handling of light microscopes (Dissection and Compound). 4 hours

4. Study of plant forms through microscopic lens (Single-celled, colonial forms, filamentous forms,

multicellular and complex forms). 8 hours
5. To study techniques of capturing shots (using light and lenses effectively, macro and micro
photography, wide angle and close-ups). 4 hours

6. Study of plant adaptations through photographs (Aquatic and desert plants). 4 hours
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10.

11.

To capture and understand the Ecological Interactions. 8 hours
Identification of different plant life forms through online available tools/ search engines.

8 hours
Outdoor/ Campus Photography: Plants, Environment, Landscapes and Cityscape. 4 hours
Foldscope: The domestic microscope. Use the Foldscope to explore microscopic organisms in pond
water. 4 hours
Project Work: To make a portfolio of diverse landscaping patterns/ selected themes through outdoor

Visits. 8 hours

Essential Readings:

1.

2
3
4.
5

Ang., T. (2008). Fundamentals of modern Photography. London, Mitchell.

Freeman Patterson “The Art of Seeing” by Key Porter Books.

Tim Fitzharris “Landscape Photography” Firefly Books.

Kelby, S. (2012). The digital photography book. Peachpit Press.

Langford, M., Fox, A., and Smith, R.S. (2013). Langford basic photography:the guide for serious
photographers. Amsterdam: Focal Press/Elsevier.

Peterson, B. (2016). Understanding exposure: how to shoot great photographs with any camera.
AmPhoto Books.

Suggestive readings:

1.

Sharma P.D. (2008) Ecology and Environment. Rastogi Publishers.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Lecture | Tutorial | Practical/ criteria the course

Code Practice (if any)

Apiculture 2 0 0 2 Class XI1 NA

Learning Objectives
The Learning Objectives of this course are as follows:
e To help the student to become familiar with the significance of beekeeping as an economically
viable industry.
e To help the student to understand the different species of honeybees, their biology, behaviour and
role in pollination.
e To train the students to learn the techniques of honey bee rearing, optimization of techniques based
on climate and geographical regions, and various measures to be taken to maximize the benefits.
e To understand the significance of beekeeping in the diversification of agriculture for the rural
communities to increase their income and create employment opportunities and at the same time to
develop entrepreneurial skills required for self-employment in the beekeeping sector.

Learning Outcomes
After studying this course, the students will be able to:
e Comprehend the various species of honey bees in India, their social organization and its importance.
e Appreciate the opportunities and employment in apiculture — in public, private and government
sector.
e Gain thorough knowledge about the techniques involved in bee keeping and honey production.
e Make various products and by-products obtained from beekeeping sector and their importance.
e Develop entrepreneurial skills necessary for self-employment in beekeeping sector.
e Enhance collaborative learning and communication skills through practical sessions, teamwork,
group discussions, assignments and projects.

Skill development and job opportunities

e After completion of this course students would obtain the training in collection, identification, and
various ways/aspects of bee rearing.

e The students can also take a job as an apiary worker, often called a beekeeper, manage colonies of
honeybees for the production of honey as well as pollination services.

e The course would also provide a basic training to enable the students to construct hives and replace
combs.

e Enhance entrepreneurial skills by collecting and packaging hive products including honey, beeswax and
pollen.

e Make decisions on yards, treatment, splits, honey harvesting and all other beekeeping decisions.

e |dentify and report hive health concerns.
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SYLLABUS (Practical)

Unit 1: Biology of Bees 16 hours
Historical background of apiculture, classification and biology of honey bees, Social organization of bee
colony, behavioral patterns (bee dance, swarming).
Practical Exercises:
1. Study of the life history of honey bees: Apiscerana indica, Apis mellifera, Apis dorsata, Apis florea,
Melipona sp. from specimen/ photographs - Egg, larva, pupa, adult (queen, drone, worker).
2. Study of morphological structures of honey bees through permanent slides/photographs—mouthparts,
antenna, wings, sting apparatus and temporary mount of legs (antenna cleaner, mid leg, pollen basket).
3. Study of natural beehive and identification of queen cells, drone cells and brood.

Unit 2: Rearing of Bees 18 hours

Artificial Bee rearing (Apiary), Beehives — Newton and Langstroth; Bee Pasturage; Selection of bee species
for apiculture —Apiscerana indica, Apis mellifera; Bee keeping equipment methods of extraction of honey
(Indigenous and Modern) & processing; Apiary management - Honey flow period and lean period, effects
of pollutants on honeybees.

Practical Exercises:

1. Distinguishing characters of workers of three bee species.

2. Importance of site selection for bee keeping.

3. Study of an artificial hive (Langstroth/Newton), its various parts and beekeeping equipment: draw
diagrams of bee boxes proportionate to the body size and measure the body length and wing size.

4. Preparation of mount of pollen grains from flowers.

Unit 3: Diseases and Enemies 10 hours

Bee diseases control and preventive measures: enemies of bees and their control.

Practical Exercises:

1. Diagnosis of honeybee diseases: Protozoan diseases, Bacterial diseases, Viral diseases (one each)-
symptoms, nature of damage and control.

2. ldentification of honeybee enemies: Predators-Insects and non-insects.

Unit 4: Bee Economy 8 hours
Products of apiculture industry (Honey, Bees Wax, Propolis, Royal jelly, Pollen etc.) and their uses;
Modern methods in employing artificial Beehives for cross pollination in horticultural gardens- stationary
and migratory bee keeping.

Practical Exercises:

1. Video demonstration of wax extraction and preparation of comb foundation sheets.

2. Analysis of honey — purity, physical and biochemical parameters (any two constituents).

3. Study of bee pasturage — visit to fields/gardens/orchards for studying the bee activity (role in pollination,
nectar collection, videography of honeybee activity) and preparation of herbarium of nectar and pollen
yielding flowering plants (floral mapping).

Unit 5: Entrepreneurship in Apiculture 8 hours

Bee keeping industries — Recent advancements, employment opportunities, economics in small and large-
scale beekeeping, scope for women entrepreneurs in beekeeping sector, study of development programs and
organizations involved in beekeeping in India.

Exercise:

1. Visit to an apiary/honey processing unit/institute and submission of a report.

134



Essential/Recommended readings

Singh, S. (1962). Beekeeping in India, Indian Council of Agricultural Research, New Delhi.

Mishra, R.C. (1995). Honeybees and their management in India. Indian Council of Agricultural Research,
New Delhi.

Prost, P. J. (1962). Apiculture. Oxford and IBH, New Delhi.

Rahman, A. (2017). Beekeeping in India. Indian Council of Agricultural Research, New Delhi.

Gupta, J.K. (2016). Apiculture, Indian Council of Agricultural Research, New Delhi.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
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Formulation of Fish Feed

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course titlg Credits| Credit distribution of the course Eligibility | Pre-requisite
& Lecture| Tutorial| Practical/ | criteria | of the course
Code Practice (if any)
Formulation 2 0 0 2 Class XII NA

of Fish Feed

Learning Objectives

The Learning Objectives of this course are as follows:

¢ To give first-hand training on identification of various indigenous ingredients for formulation of fish
feed.

¢ To gather knowledge on the nutritional requirements of the cultivable species.

¢ To gain knowledge on the impact of formulated feeds on fish growth.

¢ To enhance the quality of aquacrops and increase the production.

Learning Outcomes

By the end of the course, the students will be able to:

e [dentify the useful ingredients for fish feed formulation.

e Learn to prepare fish feed using locally available ingredients.
e Start the Fish feed production industry.

e Initiate entrepreneurship on Fish feed production.

Skill development and job opportunities

After completion of this course students may be
e Employed in various aquaculture related business including prawn and fish farms.
e Fully equipped to start own fish feed production industry.

SYLLABUS:
Practical
Unit I: Selection of ingredients 20 Hours

Identification of various types of non-conventional ingredients for fish feed formulation. Evaluation of
their nutritional quality. Preparation of fish feed and feeding of the prepared feeds to the cultivable fishes
and prawns. The study of impact of the prepared feeds on the performances of fishes and prawns.

Exercises:

1. Identification of various types of locally available ingredients (viz. macrophytes, oil-cakes, plants etc.)
for fish feed formulation.
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2. Evaluation of the nutritional values (viz. protein, lipid, carbohydrates, ash, amino acids, fatty acids) of
these ingredients.

3. Assay of presence of anti-nutritional factors (viz. tannin, saponin, phytic acid, oxalic acid etc.) in these
ingredient

Unit I1l: Formulation of Fish Feed 20 Hours

Preparation of fish feed using traditional method and computerized soft ware. Evaluation of quality of
prepared feed for the cultivable species.

Exercises:
1. Formulation of fish feed using “Pearson Square” method.
2. Formulation of fish feed using computerized soft ware.

3. The assay of biochemical composition of formulated feed: protein, lipid, carbohydrate, ash, amino
acids, fatty acids.

Unit 111: Feeding of Fish 20 Hours

The feeding of the prepared feeds to the cultivable fishes and prawns. The study of impact of the prepared
feeds on the performances of fishes and prawns. Evaluation of nutritional value of fishes for human
consumption.

Exercises:
1. The feeding of the prepared feeds to the cultivable fishes and prawns.
2. Evaluation of impact of the prepared feeds on the survival, growth and production of fishes and prawns.
3. Assessment of Feed Conversion Ratio (FCR) and Feed Conversion Efficiency (FCE) of the feed.
4. Assay of nutritional value of the produced fishes/ prawns for human consumption.
5. Evaluation of impact of prepared feed on the water quality of the culture system.
6. Visit to a Fish feed preparation facility/ industry.

Recommended Readings:

e AOAC, Association of Official Analytical Chemists. 2017. Official Methods of Analysis. Washington,
DC: Association of Official Analytical Chemists Inc.

e APHA, American Public Health Association. 2017. Standard Methods for the Examination of
Water and Wastewater. 23rd ed. Washington DC, USA: American Public Health Association,
American Water Works Association, Water Environment Federation.

e Chakrabarti, R. and Sharma, J. G. 2008. Aquahouse. New Dimension of Sustainable Aquaculture.
DIPAS, Indian Council of Agricultural Research, New Delhi, India.

e Holt, G. J. 2021. Larval Fish Nutrition. Willey-Blackwell, UK.
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e ICAR, Indian Council of Agricultural Research. 2013. Handbook of Fisheries and Adquaculture.
Directorate of Knowledge Management in Agriculture, Indian Council of Agricultural Research, New
Delhi, India.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Fish Breeding and Larviculture

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title Credits| Credit distribution of the course Eligibility | Pre-requisite

& Lecture| Tutorial| Practical/ criteria | of the course
Code Practice (if any)
Fish 2 0 0 2 Class XI1 NA

Breeding and
Larviculture

Learning Objectives

The Learning Objectives of this course are as follows:

¢ To give first-hand training on various aspects of brood stock maintenance of carps and air breathing
fishes.

¢ To understand the breeding techniques for carps and air breathing fishes.

e To understand the larviculture techniques for carps.

¢ To gain experience on the larviculture techniques of air breathing fishes.

e To gather knowledge in the management of optimum water quality for larviculture.

¢ To gather knowledge on the nutritional requirements of the cultivable species.

¢ To gain knowledge on the impact of live food in larviculture.

Learning Outcomes

By the end of the course, the students will be able to:
e Produce seeds of carps and air breathing fishes.

e Start the Fish hatchery business.

e Start fish-food production.

e Initiate entrepreneurship in fish seeds production.

Skill development and job opportunities

After completion of this course students may be
e Employed in various aquaculture related business including prawn and fish farms.
e Fully equipped to start own entrepreneurships in fish farming.

SYLLABUS:

Practical
Unit I: Breeding of Economically Important Fishes 20 Hours
Breeding of various fishes in the captivity and production of quality fish seeds for aquaculture.
Exercises:
1. Management of brood stock units and breeding of carps.
2. Maintenance of brood stock units and breeding of air breathing fishes.
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3. Estimation of major water quality parameters viz., temperature, pH, dissolved oxygen, conductivity etc.
in the fish breeding units.

Unit I1: Culture of Important Live Food Organisms 15 Hours

Culture of various live food organisms using organic manures and feeding of different fish larvae
produced.
Exercises:

1. Culture of live food organisms viz., rotifers, cladocerans, copepods, chironomid larva etc. using
organic manures (like cattle manure, poultry wastes and mustard oil-cake).

2. Evaluation of major water quality parameters viz., temperature, pH, dissolved oxygen, ammonia etc. in
the live food culture units.

3. The enrichment of live food organisms (with vitamin C, DHA, EPA etc.) to enhance the nutritional
value of the live food for fish larvae.

Unit I1: Larviculture 25 Hours

Culture of larvae of carps and air breathing fishes and production of healthy seeds for stocking ponds.
Exercises:
1. Culture of fish larvae in the static water/ Recirculating Aquaculture Systems (RAS).

2. Measurement of water quality parameters (viz., temperature, pH, dissolved oxygen, ammonia etc.) in
the larvae culture unit regularly.

3. Feeding of fish larvae with live food thrice daily.
4. The study of morphological and physiological changes in the larvae during ontogenic development.
5. Visit to a fish farm.

Recommended Readings:
e AOAC, Association of Official Analytical Chemists. 2017. Official Methods of Analysis. Washington,

DC: Association of Official Analytical Chemists Inc.

e APHA, American Public Health Association. 2017. Standard Methods for the Examination of Water
and Wastewater. 23rd ed. Washington DC, USA: American Public Health Association, American Water
Works Association, Water Environment Federation.

e Chakrabarti, R. and Sharma, J. G. 2008. Aquahouse. New Dimension of Sustainable Aquaculture.
DIPAS, Indian Council of Agricultural Research, New Delhi, India.

e Holt, G. J. 2021. Larval Fish Nutrition. Willey-Blackwell, UK.

e ICAR, Indian Council of Agricultural Research. 2013. Handbook of Fisheries and Agquaculture.
Directorate of Knowledge Management in Agriculture, Indian Council of Agricultural Research, New
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Delhi, India.

e Pillay, T. V. R. 2005. Aquaculture. Principles and Practices. Blackwell Publishing, New Delhi, India.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Ornamental Fish Culture: Opportunity and Scope

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title Credits| Credit distribution of the course Eligibility | Pre-requisite
& Lecture| Tutorial| Practical/ | criteria | of the course
Code Practice (ifany)
Ornamental 2 0 0 2 Class XII NA
Fish Culture
Opportunity

and Scope

Learning Objectives

The Learning Objectives of this course are as follows:

¢ To give first-hand training on Aquarium preparation and decoration.

¢ To gain hands-on training on breeding and culture of various Ornamental fishes.

¢ To gain experience in the management of optimum water quality in the fish aquarium.
¢ To gather knowledge on the nutritional requirements of the cultivable species.

Learning Outcomes

By the end of the course, the students will be able to:

e Prepare and decorate ornamental fish aquarium.

e [dentify the suitable and economically important Ornamental fish species.

e Initiate entrepreneurship on Aquarium making and Ornamental fish production.

Skill development and job opportunities

After completion of this course students will be
e Fully equipped to start own entrepreneurship in aquarium making and its decoration.
e Aware about the requirements to start their own Ornamental fish industry.

SYLLABUS:
Practical
Unit I: Preparation of Aquarium and Its Decoration 20 Hours

Preparation of glass aquaria of various shapes and their decoration using locally available materials. The
impact of aquatic plants in the maintenance of healthy environment in the aquarium.

Exercises:

1. Construction of glass aquaria of various shapes (rectangular, square, round etc.).
2. Identification and culture of useful aquatic plants for the decoration of fish aquarium.
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3. Decoration of aquarium with plants and locally available materials.

Unit 11: Breeding of Ornamental Fishes and Culture of Plants 20 Hours
Identification of economically important cultivable Ornamental plants and fishes for culture.

Exercises:
1. Identification of economically important Ornamental fishes and their breeding.
2. Culture of young larvae and feeding them live food.

3. Regular monitoring of water quality parameters viz. temperature, pH, conductivity, dissolved oxygen,
ammonia etc. in the fish aquarium.

4. Culture of zooplankton (rotifers, cladocerans, copepods etc.) using organic manures for the feeding of
fish larvae.

5. Production of plants for the decoration of aquarium.

Unit I111: Production of Marketable Ornamental Fishes 20 Hours

Culture of compatible fishes together and feeding them with live food and prepared diets. Keep them ready
for local market.

Exercises:

1. Maintenance of aquarium.

2. Feeding of ornamental fishes with various natural foods and prepared diets.

3. Evaluation of their growth rate and colour development.

4. Development of marketing strategy for the produced ornamental fishes in well decorated aquaria.
5. Visit to any Aquarium Facility.

Recommended Readings:

e AOAC, Association of Official Analytical Chemists. 2019. Official Methods of Analysis. Washington,
DC: Association of Official Analytical Chemists Inc.

e APHA, American Public Health Association. 2017. Standard Methods for the Examination of Water

and Wastewater. 23rd ed. Washington DC, USA: American Public Health Association, American
Water Works Association, Water Environment Federation.

e Chakrabarti, R. and Sharma, J. G. 2008. Aquahouse. New Dimension of Sustainable Aquaculture.
DIPAS, Indian Council of Agricultural Research, New Delhi, India.

e Holt, G. J. 2021. Larval Fish Nutrition. Willey-Blackwell, UK.

e ICAR, Indian Council of Agricultural Research. 2013. Handbook of Fisheries and Aquaculture.
Directorate of Knowledge Management in Agriculture, Indian Council of Agricultural Research, New
Delhi, India.
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e Pillay, T. V. R. 2005. Aquaculture. Principles and Practices. Blackwell Publishing, New Delhi, India.

e Swain, S. K., Sarangi, N. and Ayyapan, S. 2010. Ornamental Fish Farming. DIPAS, Indian Council of
Agricultural Research, New Delhi, India.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Bio-floc Technology

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course Eligibility | Pre-
& Code Lecture Tutorial Practical/ | criteria requisite
Practice of the
course (if
any)
Bio-floc 2 0 0 2 Class XII NA
Technology

Learning Objectives
The Learning Objectives of this course are as follows:

e To learn about the basics of Bio-floc technology and it’s important as a skill for self-sustainable
and self-employment

e To learn production of fish in the larger scale with minimum use of water source and land to help
in the total production of fish for human consumption in India.

e To learn about how to set-up the technology looking into the different conditions and availability
of space and training.

e To teach fundamental concept of running this system with the biological knowledge of bacteria
culture, water quality management

e To learn the types of fish species, types of feed and feeding, density of fish to be maintain in the
particular volume of water etc.

Learning Outcomes
The Learning Outcomes of this course are as follows:

o  After studying this course, students will be able to gain insight into fish culture using minimum amount of
water, land, fish feed and with high biosecurity.

e  After studying this course, students will be able to learn and explain about the bio-floc technology and they
can set up bio-floc tanks for themselves and for others in the form of industries and entrepreneurship as well
as for stat-up with the help of existing Government funding and self funding.

e After studying this course, students will be able to understand and implement bio-floc system and this can
be an alternative skill for earning, self-employment, job generation and contribute in large scale fish
production which are hygienic, organic and good protein source for human health.

SYLLABUS:

Practical

Unit-I 12 Hours

Introduction to basics of Bio-floc technology and its applications in aquaculture industry, Standard
operating procedure, Microbial Role in Bio-floc System, Design Set-up and installation of Bio-floc
system, Biosecurity , Advance over pond aquaculture, basic equipment’s and necessary items .

Exercises
1. Inoculation of bacteria and its role in Bio-floc technology.
2. Plankton and microbial analysis of bio-floc.
3. Set-up and Installation of Bio-floc system.
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Unit-11 12 Hours
Optimum water quality parameters and its management. Floc water preparation and floc volume
measurement. Monitoring and management of dissolved oxygen, pH, conductivity, temperature, salinity,
ammonia, nitrate, nitrite, TDS. Measurement of floc volume and its control. Role of bacteria in management
of water quality.
Exercises

1. Analysis of following water quality parameters in Bio-floc culture tanks using kits: temperature, pH,

conductivity , salinity, TDS, ammonia, nitrate, nitrite.
2. Water preparation for Bio-floc system.
3. Measurement of floc volume using imhoff cone.

Unit-111 12 Hours
Suitable species selection, Pre-stocking and post stocking management, Food and feeding management,
Production performance, Nursery rearing days, Survival (%), Average body weight at harvest, feed
conversion ratio.
Exercise

1. Identification of suitable fish, feeding habits, stocking capacity, growth rate and duration of culture.

2. The study of Feed Conversion Ratio (FCR) and Feed Conversion Efficiency (FCE).

Unit-1V 12 Hours
C: N ratio management , Nutritional requirements and protein levels in the food.
Source of carbon, calculation of carbon and nitrogen ratio, suitable C:N ration management in the initial
floc preparation and during culture days. Selection of species-specific food with optimum protein level,
food size, quantity of feed according to per cent body weight, feeding rate.
Exercise

1. Calculation of C: N ratio and its management from the TAN content in the floc water.

2. Mouth size and food size and growth study.

Unit-V 12 Hours
Disease management and prophylactic treatment, Economics values of fish and its marketing strategies.
Common disease in bio-floc, identification of disease its causes, species-specific disease, stress management
and treatment. Steps for prevention and protections of possible disease, possible control measures with setup
systems by controlling light, temperature etc. Sludge management. Economics values of fish and its
marketing strategies. Production capacity and requirements, start-up and entrepreneurship opportunities,
funding and grants for setting up from Government.
Exercise

1. Fungal, bacterial, parasitic and viral disease commonly found in bio-floc fish culture system.

2. ldentification and economically important fish species for culture in bio-floc system like prawn, other

new economic species etc.
3. Write a Project for start-up or entrepreneurship and governmental grants.
4. Visit to hatcheries with super-intensive models.

Recommended Readings:
e Avnimelech, Y. 2015. Bio-floc Technology- a Practical Guidebook. 3rd ed. World Aquaculture Society,
USA.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Aquaculture Entrepreneurship

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title| Creditg Credit distribution of the course Eligibility | Pre-requisite
& Lecture| Tutorial| Practical/ | criteria | of the course
Code Practice (ifany)
Aquaculture 2 0 0 2 Class XI1 NA
Entrepreneur

ship

Learning Objectives
The Learning Objectives of this course are as follows:

¢ To give first-hand training on traditional and technology-based Aquaculture.

¢ To understand the importance of different types of ponds required for aquaculture.

e To understand the requirement of advanced technology for sustainable development of aquaculture in
India.

¢ To gain experience in the management of optimum water quality in the fish production systems.

¢ To enhance the quality of aquacrops and increase the production.

Learning Outcomes

By the end of the course, the students will be able to:

e Identify the useful aquaculture systems for sustainable aquaculture development.

e Recognize the suitable and economically important aquacultural species.

e Understand the importance of aquaculture in nutrition security, poverty elevation and employment
generation.

Skill development and job opportunities

After completion of this course students may be
e Employed in various aquaculture related business including prawn and fish farms.
e Fully equipped to start own entrepreneurships in fish farming.

SYLLABUS:

Practical
Unit I: Pond-based Traditional Aquaculture 20 Hours

Introduction to indigenous pond-based fish culture systems and identification of economically important
cultivable finfishes and shellfishes. The impact of aquatic organisms in the production of aquacrops.

Exercises:
1. Designing (layout) and drawing of a self-sustainable Aquaculture farm showing different ponds.
2. Selection and identification of cultivable finfishes and shellfishes (prawns, mussels, crabs).

3. Collection and identification of various freshwater aquatic plants. Understanding of the role of different
aquatic plants in aquaculture.
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4. Identification of harmful aquatic insects and their remedial measures.

5. The study of diurnal fluctuations of major water quality parameters (viz., temperature, pH, dissolved
oxygen, ammonia etc.) in a pond.

Unit I1: Recirculating Aquaculture System (RAS) 20 Hours

Application of advance technology like, Recirculating Aquaculture System (RAS) for the sustainable
development of Aquaculture in India.

Exercises:
1. Designing of a land-based Recirculating Aquaculture System (RAS).

2. Evaluation of various types of filters like, mechanical, chemical and biological filters in the maintenance
of water quality in the RAS.

3. The study of role of flow rate and duration of circulation in the maintenance of water quality in the RAS.

4. The monitoring of temperature, pH, dissolved oxygen, ammonia, nitrite, nitrate, phosphate etc. at
different hours of water circulation.

5. Culture of various fishes and prawns in the RAS.
6. Visit to a Recirculating Aquaculture System.

Unit I11: Aquaponics System 20 Hours

Application of Aquaponics System to grow multiple crops simultaneously and thereby, increases the
production of aquacrops in per unit area in a sustainable manner. Thus, enhances the earning of Fish
farmers.

Exercises:
1. Designing of an Aquaponics System.

2. Evaluation of role of various types of edible (lettuce, tomato, water spinach etc.) and ornamental plants
in the maintenance of ammonia levels in the fish culture units.

4. Identification of microorganisms functioning in the Aquaponics System.
5. Culture of various fishes and prawns in the Aquaponics System.

6. The monitoring of temperature, pH, dissolved oxygen, ammonia, nitrite, nitrate, phosphate etc. in the
fish culture units.

7. Visit to an Aquaponics System.

Recommended Readings:
e AOAC, Association of Official Analytical Chemists. 2019. Official Methods of Analysis. Washington,
DC: Association of Official Analytical Chemists Inc.

e APHA, American Public Health Association. 2017. Standard Methods for the Examination of Water

and Wastewater. 23rd ed. Washington DC, USA: American Public Health Association, American
Water Works Association, Water Environment Federation.

e Chakrabarti, R. and Sharma, J. G. 2008. Aquahouse. New Dimension of Sustainable Aquaculture.
DIPAS, Indian Council of Agricultural Research, New Delhi, India.
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e Holt, G. J. 2021. Larval Fish Nutrition. Willey-Blackwell, UK.

e ICAR, Indian Council of Agricultural Research. 2013. Handbook of Fisheries and Aquaculture.
Directorate of Knowledge Management in Agriculture, Indian Council of Agricultural Research, New
Delhi, India.

e Pillay, T. V. R. 2005. Aquaculture. Principles and Practices. Blackwell Publishing, New Delhi, India.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Pearl Culture

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course Eligibility | Pre-
& Code Lecture Tutorial Practical/ | criteria requisite
Practice of the
course (if
any)
Pearl Culture | 2 0 0 2 Xl NA

Learning Objectives
The Learning Objectives of this course are as follows:
e To learn the basics of Pearl culture and it’s important as a skill for self-sustainable and self-employment.
e To impart a comprehensive knowledge regarding morphology, anatomy, physiology, food and feeding
behaviour, related diseases and its control measures of the mother Pearl Oyster.
e To gather a comprehensive knowledge of various types of implantations in Oyster and also the technique
of insertion of beads for the formation of Pearl.
To gather experience of post-operative care.
e To learn the techniques of harvesting, processing, sorting and marketing of the Pearl produced.

The Learning Outcomes:

By the end of the course, the students will be able to:
e Gain overall idea about Pearl oyster - its biology, morphology especially the histology of mantle, pearl
formation etc.
Recognize the suitable species of oyster for pearl culture in India.
Set up a pearl culture system in pond/ tanks.
Start entrepreneurship on Pearl culture.
Start-up with the help of existing Government funding.

Skill development and job opportunities
After completion of this course students may be
e Employed in various pearl farming related businesses.
e Fully equipped to start own entrepreneurship in pearl farming.
e Completely aware about the requirements to start their own Pear processing industry.

SYLLABUS:
Practical
Unit-1 20 Hours
Introduction to pearl culture. Morphology and anatomy of pearl culture. Structure and histology of mantle.
Origin of pearls, mussels producing pearls. Identification of species capable of producing pearl.
Exercises:

1. Set-up and Installation of culture system (sac culture, raft culture) for sustainable production.

Identification of suitable species capable to produce pearl.
The study of morphology and growth rate of the pearl oyster.
Measurement of major water quality parameters.

Feeding of the pearly oyster.

akrwn
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Unit-11 20 Hours
Implantation of foreign particles for pearl formation and post operation care.
Exercise:

1. Preparation of the graft tissue for insertion.

2. Pearl oyster surgery and insertion technique of bead.

3. Post-operational care.

4. Culture of the pearl oyster using natural food .

5. Regular monitoring of the water quality parameters.
Unit-111 20 Hours
Harvesting of Pearl and its processing. Sorting of Pearl. Marketing and economics concerned.
Exercises:

1. Bleaching and collection of pearls.

2. Cleaning of pearls.

3. Sorting of pearls.

4. Marketing of pearl.

5. Visit to a pear production site.

Recommended Readings:

Srivastava, C.B.L. 2014. Fishery Science and Indian Fisheries.

Far, A. E. 1986. Pearls. Butterworth Heinemann publications.

Beveridge, M.C.M. 1987. Cage aquaculture. Fishing News.

Bardach, J.E.W . 1972. Aquaculture farming and husbandry of freshwater and Sorting of Pearl.
Marketing and economics concerned with Pearl Culture. Generation marine organisms

e Dobilet, D. 199. Pearl Farming. Australia: Nat Geographic Mag publication.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Sericulture I: Mulberry Silkworm Rearing

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course titlg Credits| Credit distribution of the course Eligibility | Pre-requisite
& Lecture| Tutorial| Practical/ criteria | of the course
Code Practice (if any)

Sericulture 2 0 0 2 Class XI1 NA

I:

Mulberry

Silkworm

Rearing

Learning Objectives
The Learning Objectives of this course are as follows:

1.
2.

3.

4.

To make the students aware about the significance of sericulture as a profit-making enterprise.

To help the students to understand the biology of silkworms and its nutritional requirement to secrete
quality silk.

To give an understanding about the techniques of silkworm rearing, reeling of silk and various
measures to be taken to maximize the benefits.

To help the students to know about various uses of silk and develop entrepreneurial skills required
for self-employment in sericulture and silk production sector.

Learning Outcomes
Upon completion of the course, students should be able to:

1.
2.
3.
4.
5

6.

Learn about the history of sericulture and silk route.

Recognize various species of silk moths in India, and exotic and indigenous races.

Be aware about the opportunities and employment in sericulture industry- in public, private and
government sector.

Gain thorough knowledge about the techniques involved in silkworm rearing and silk reeling.
Develop entrepreneurial skills necessary for self-employment in mulberry and seed production and
be apprised about practicing sericulture as a profit-making enterprise.

Enhance collaborative learning and communication skills through practical sessions, team work,
group discussions, assignments and projects.

Skill Development and Job Opportunities

1.

Sericulture is multi-disciplinary activity consists of mulberry leaf production, silkworm rearing
(cocoon production), silkworm egg production, silk reeling (yarn production), twisting, Warp and
weft making, printing and dyeing, weaving, finishing, garment designing, marketing etc.

The demand for silk is bound to increase in the coming years This course will therefore help in
generating employment, economic development and improvement in the quality of life of
unemployed youth.

This course will generate entrepreneurs in this field. Sericulture offers gainful employment not only
the rural masses but also for the educated youth in semi-urban and urban areas.
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4. Effective utilization of waste generated in the industry will help in making the sericulture sector
more viable, stable and create more employment opportunities.

5. Sericulturists fall under the category of primary activities. They usually find employment in sectors
like government and research development centres.

SYLLABUS

Introduction to sericulture. Life cycle of silkworm and its characteristic features, Rearing of mulberry silk worm
(60 hours)
Practical

1. Study of models of rearing houses, appliances used in silkworm rearing

2. Preparation and application of disinfectants in rearing house and appliances

3. Technique for hot and cold acid treatment of silkworm eggs, its advantages and disadvantages

4. Rearing Techniques: Harvesting and preservation technique; leaf selecting for different instants;
mulberry leaf estimation; Identification of moulting larva, care during moulting, mounting and
mounting density, types of mountages; Harvesting of cocoons, assessment of cocoons.

5. Selection of moth, pairing and despairing, preparation of eggs (loose and sheet, surface sterilization
of eggs

6. Visit to seed cocoon markets, commercial grainage and cold storage centre to know activities of
cocoon markets, preparation of laying and cold storage of eggs.

7. Mulberry Crop Cultivation: Preparation of nursery beds, Different propagation methods — grafting
and layering, Planting System and Intercultural Operations: - pit and row system, mulching,
irrigation.

8. Visit to Sericulture research institute

Essential Readings
e Manual on Sericulture (1976); Food and Agriculture Organisation, Rome Ullal, S.R. and

Narasimhanna M.N. (1987) Handbook of Practical Sericulture; 3rd Edition, CSB, Bangalore

Suggested Readings
e Yonemura, M. and Rama Rao, N. (1951) A Handbook of Sericulture. 1. Rearing of silk-worms.
Government Branch Press, Mysore.
e Ananthanarayanan, S. K. (2008) Silkworm Rearing. Daya Publishing House
Aruga, H. (1994). Principles of Sericulture. CRC Press

e Sathe, T. V. and Jadhav, A. (2002) Sericulture and Pest Management. Daya Publishing House Yup-
Lian, L. (1991) Silkworm Diseases. Food and Agricultural Organization.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Sericulture I1: Eri Silkworm Rearing

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title Credits| Credit distribution of the course Eligibility | Pre-requisite
& Lecture| Tutorial| Practical/ criteria | of the course
Code Practice (if any)

Sericulture 2 0 0 2 Class XII NA

Il: Eri

Silkworm

Rearing

Learning Objectives

The Learning Objectives of this course are as follows:

1. To make the students aware about the significance of sericulture as a profit-making enterprise.

2. To help the students to understand the biology of silkworms and its nutritional requirement to secrete
quality silk.

3. To give an understanding about the techniques of silkworm rearing, reeling of silk and various
measures to be taken to maximize the benefits.

4. To help the students to know about various uses of silk and develop entrepreneurial skills required
for self-employment in sericulture and silk production sector.

Learning Outcomes
Upon completion of the course, students should be able to:
1. Learn about the history of sericulture and silk route.
2. Recognize various species of silk moths in India, and exotic and indigenous races.
3. Be aware about the opportunities and employment in sericulture industry- in public, private and
government sector.
4. Gain thorough knowledge about the techniques involved in silkworm rearing and silk reeling.
5. Develop entrepreneurial skills necessary for self-employment in mulberry and seed production and
be apprised about practicing sericulture as a profit-making enterprise.
6. Enhance collaborative learning and communication skills through practical sessions, team work,
group discussions, assignments and projects.

Skill Development and Job Opportunities
Sericulture mainly focuses on silkworms rearing with the main aim of silk production. There are several applications
of this:

1. The demand for silk is bound to increase in the coming years This course will therefore help in

generating employment, economic development and improvement in the quality of life of
unemployed youth. This course will generate entrepreneurs in this field.

2. . Sericulture by-products have remarkable application in the preparation of compost. Sericulture
waste upon enrichment can be converted to high value manures.

3. Silk consists of two types of proteins, silk fibroin and sericin.
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a. Sericin contributes about 20-30 per cent of total cocoon weight. It is characterized by its high
content of serine and 18 amino acids, including essential amino acids. Sericin has wide
applications in pharmaceuticals and cosmetics such as, wound healing, bioadhesive
moisturizing, antiwrinkle and antiaging properties.

b. Silk fibroin, has a variety of applications in pharmaceutical, food, and fodder industries. Silk
fibroin is used for bone formation, silk thread in surgery, and drug delivery system . Silk fibroin
has unique properties including good adherence with flexibility to wound bed, absorption of
exudates, biocompatibility, biodegradability, minimal inflammatory reaction and in skin grafting
due to its outstanding mechanical properties.

4. Mulberry, the sole food plant of silkworm has also the potential to be used in pharmaceutical
and food industry.

SYLLABUS

Introduction to non-mulberry sericulture (Eri, Tassar, Muga). Morphology of Eri silkworm, Propagation of
host plant. (60 hours)
Practical

1. Propagation of castor food plant

2. Study of models of rearing houses, appliances used in Eri silkworm rearing

3. Preparation and application of disinfectants in rearing house and appliances

4. Rearing techniques of Eri silkworm, Eri mother moth examination, mounting method and storage of cocoons.
5. Incubation of eri eggs and its egg hatching ratio

Essential Readings
e Manual on Sericulture (1976); Food and Agriculture Organisation, Rome Ullal, S.R. and

Narasimhanna M.N. (1987) Handbook of Practical Sericulture; 3"d Edition, CSB, Bangalore

Suggested Readings
e Yonemura, M. and Rama Rao, N. (1951) A Handbook of Sericulture. 1. Rearing of silk-worms.
Government Branch Press, Mysore.
e Ananthanarayanan, S. K. (2008) Silkworm Rearing. Daya Publishing House
Aruga, H. (1994). Principles of Sericulture. CRC Press

e Sathe, T. V. and Jadhav, A. (2002) Sericulture and Pest Management. Daya Publishing House Yup-
Lian, L. (1991) Silkworm Diseases. Food and Agricultural Organization.

e Hisao Aruga, Principles of Sericulture, Oxford & IBH Publications
e Eikichi Hiratsuka, Silkworm Breeding, Oxford & IBH Publications
e P.K. Pandey, S.K. Sharan, Silk Culture, APH Publishing Corp.

e Dr. P.K. Rajan, Silkworm Rearing Technology, Central Silk Board
o R.K. Goel, Laboratory Techniques in Sericulture, APH Publishing Corp.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi
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Sericulture I11: Silk Technology

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course titlg Credits| Credit distribution of the course Eligibility | Pre-requisite
& Lecture| Tutorial| Practical/ criteria | of the course
Code Practice (if any)

Sericulture 2 0 0 2 Class XI1 NA

I1: Silk

Technology

Learning Objectives

The Learning Objectives of this course are as follows:

1. To make the students aware about the significance of sericulture as a profit-making enterprise.

2. To help the students to understand the biology of silkworms and its nutritional requirement to secrete
quality silk.

3. To give an understanding about the techniques of silkworm rearing, reeling of silk and various
measures to be taken to maximize the benefits.

4. To help the students to know about various uses of silk and develop entrepreneurial skills required
for self-employment in sericulture and silk production sector.

Learning Outcomes
Upon completion of the course, students should be able to:
1. Learn about the history of sericulture and silk route.
2. Recognize various species of silk moths in India, and exotic and indigenous races.
3. Be aware about the opportunities and employment in sericulture industry- in public, private and
government sector.
4. Gain thorough knowledge about the techniques involved in silkworm rearing and silk reeling.
5. Develop entrepreneurial skills necessary for self-employment in mulberry and seed production and
be apprised about practicing sericulture as a profit-making enterprise.
6. Enhance collaborative learning and communication skills through practical sessions, team work,
group discussions, assignments and projects.

Skill Development and Job Opportunities
Sericulture mainly focuses on silkworms rearing with the main aim of silk production. There are several applications
of this:

1. The demand for silk is bound to increase in the coming years This course will therefore help in

generating employment, economic development and improvement in the quality of life of
unemployed youth. This course will generate entrepreneurs in this field.
2. . Sericulture by-products have remarkable application in the preparation of compost. Sericulture
waste upon enrichment can be converted to high value manures.
3. Silk consists of two types of proteins, silk fibroin and sericin.
a. Sericin contributes about 20-30 per cent of total cocoon weight. It is characterized by its high
content of serine and 18 amino acids, including essential amino acids. Sericin has wide

156




























































































































































































































































































































































































