1. gl oRa & Wﬂ'ﬁ wd e (Research & Development)
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B 75 3myfee @anersiifaehr 3R 1o Afsfeer i da s

(@) R e (3mgde)
FH ¥eIt gAT AiRgar
o Ay TAfhcar (Forl) &I faeqga aufe
o TR FT FRI (Rhinoplasty)
o 300F 3HMOF AT IUHKUN HT faaxor
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2. 3Yfas qRa F eqEY v A
IMYfAeh R A YT FEINI, deheiteht A TERTIH & g1 &1 TR AR s &
el SHA HihT Bl
v e
o UARRITAT MR gaenst
o HYX, Al, SIT-HleANRT 1IN



o AT FEIWT
e UT 3R AGRR W IR

3. 9l R 9o MY HR : JoellcA® NETq
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ITEYTST fafer 3f7a1d & 9eToT  GAWIRITST g Ser 3
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3T HHTST FHedTor deheiiehr getfa @ i fasr
e Uhfceh TEEA  3ooid HMA T Al

4. IR T Y@ FTHUE ITUTRT FEA¢ (IR=)
() CSIR (Council of Scientific & Industrial Research)

o 3l @, garsdl, S

o YA o NCL(YOT), CCMB (FeTaTe)

(@) ISRO (R IHANET THUTT HISeH)
o 3YUE YEYUT, TGATH, HITTAT
o 3ANET deelleh H TcATAIRAT

(1) DRDO (I&TT 3JHET Td fasrd Hrse)
o fAAEH, T8 IUHIOT
o 3T, gt fAdse

() ICMR
o Tafehcar @ sa-Rifdhear eqatme
e JFdT T NeT AIFOT

($) DBT (Department of Biotechnology)
o ST, I, Y TS

() BARC (ST3IT SRATY] JTHUT ¥5)
o WA S, WSABTSECT
o ASHA T Foll TaUTT
1. m FT 7Y (Meaning of Research)



WU Ueh cgafeyd, danfares 3R adaera ufshar g, e gann fanel aorear & aan
AT BAT ATl § AT 6ol @ 3TeY AT I gfee, Far a1 guw fFar S gl

p Tl sl H:

T # @ F v frar mar dafas sreaaer = e

2.3F-_|_3'-TETH & 3427 (Objectives of Research)

AT aeat 3R AT FHr T

facgaA fagurdr $r ST ta dcaad
THAEITIT T FATUA TITaAT

HIAST & T3 AT GATHT

Al 3R A3 & AT 3R 9SG T
FTe & faedR va fase

o v~ W N

3. T H UM (Motivation in Research)
HHUT A & NS g FehR T IOMT glell &
1. siefas Sramar
2. HHATS & GAEIHT AT gl Il I g<oT
3. 3FGAs® 33T (PhD, NET 311fS)
4. SIAMER T Gisl & a8
5. SIGATA® Seaifd
6. dalfeieh Tcd Pl SATelel I Tl

4. 3F-_|_,WETIF|' F YFR (Types of Research)
(F) 36827 F YR W
1. #Aifosw 317-_|,"€|'!TI7-|' (Basic Research) — 53T T8cHTd fashf@d e
2. HqugeFd W (Applied Research) — S8R THTAT TATITA

(@) T F MUR |
1. IUMcHSE HJHUT (Qualitative) — STGER, TR, #Ta=l
2. ATATCHE WU (Quantitative) — 3ilehsT T HITETHT TR MeTRA

() 3T TFR

o TUTHAICHS 3Tl
o fdErls e
o URNREIE THUT
o HIRTUT 3TelHUT



o SHIIATEY 3-1?11:[?11?-[ (Action Research)

5. 3F-_|_3=TETIF|' % GfSCHITT (Research Approaches)
1. ferAacas m (Deductive)
o Fcuid — TqeTT — foasey
2. AMTHAATCHS GOCHIT (Inductive)
o J&ToT — favewer - RAgwia AT
3. fafa gfeaior (Mixed Approach)

o JUMlcHeh + HTATcHS

6.3@#!113 &I HAgcd (Significance of Research)

A & HSR H gefer

AT, 31 Td deiaes A3 1 FATUH
At va forat & werar

dehellehl faehra

A # gUr

AR HI derdT

I A e

7.3@#’51? ik dfas fRfr (Research and Scientific Method)
Ffas fafr segaus & f 2

dfas RAfer F avon:

HAEAT I ggdTed

afereuer faToT

Q&TOT Uq ST

3TehsT T HarE

faeeryor

sy

¢r HUT A R FT wmEfe SR 3

SO U S o

8. 31?3?%11?{ 9T (Research Process)
1. HHAEAT &l dIded
2. @ifgcT |aeT
3. 3¢aR¥ UG YREHeTAT
4. 3feTHUT fSSigst
5. 3¢T 9Ig
6. 3T faeelwyor



7. ﬁlwérua‘gsﬂa
8. ROIE @er

9. TT HHYUTA & HIUGS (Criteria of Good Research)
1. GEJASSAT (Objectivity)
2. T3ea@=Iar (Reliability)
3. JQEAr (Validity)
4. HEPAT (Accuracy)
5. EI;HTFE(l“f?f 9T (Replicable)
6. dlfehenm
7. Afdehdr (Ethics)

10. MNUFATHT FERT FHAT HY FT qTeh FATIE
(Problems Faced by Researchers)

1. v aua & Ffeas

2. 9T g & HAT

o gameaT & FAT

AT gaue

Tehoilehl ATeT T haT

3T TIg H GHAEAT

AT T e

YR H HiSAS

1. 3T FHEAT HT G

(Definition of Research Problem)

WU FATAT TG T, [afRIse 3R er-Aqeg geat a1 ieaAs &, i gaAmen= & fov
@ T S g

P T el H:

forw wea &1 denfas Gor @ 3R @S @Y, T IATHUTT FHAEAT B

©® N o U &~ W

2. HTHUTT WHEAT & 3557
(Objectives of Research Problem)
1. 3THYTT HT Tasc feRrm =
2. TS i WA AURT e
3. gAY IR FEYST H FE 39T
4. 3uged fafr 3R deelieh & T H HEr Il
5. gROTAT S TTIH TATT




3. HAHYUTT HAEAT HT T4
(Selection of Research Problem)
FHEIT &7 T d Y Aol g3t &1 &g I@r S g

1. eMerhar $r ¥ 3 AeTar
. HHATAT FT AdTdT (Originality)

2
3. GALAT FI agIRepdr (Feasibility)
4. HAY, eI AR HETT HI ITedr
5. AHATSIH Td daliededh FAgcd
6. TTCd g I 3Telstrer

4. JTHUTT FHEAT Y GgareT

(Identification of Research Problem)

FALAT T ggaT AT @ar ¥ gy g
ATFAINA 3HeJ81a

qd MY U wifgcy HHET

arATTee, dfdte a1 sfeaiffe gaea
faRIw=T 3 AT & T=h

e gEdrasl Ta RO

dehelieht Td demfeies gerfa

o vk~ W N

5. HTHYUTT FHAEAT P IRART FA Y ITGRIFAT

(Necessity of Defining Research Problem)

1. 3ETEYE B #gr fer & &g

2. HAETH AT ¥ §9d & fow

3. 3HUE Y WA T A 8]
4. 39Fd IR fFHATOT g

5. TaRaEehT vd 9y fosey ue gq

6. T FHEAT A IReRT FA Hr aFAs

(Techniques of Defining Research Problem)
(%) ArfecT wHAET
o Ud HEYISA! H A IHEAG
(@) v W
o v fadwar & ARfgds
(31) 3eTHT T F&ToT
o TIEEIRG IRIEUTIAT &1 3eageT



(1) =T vd RUR-fawey

o  QTAAR, R, TFHlA
(3) Iee regaA

o URA® BT eI

7. HEYUTT GHEAT F1 foraavor
(Formulation of Research Problem)

3T FHEAT 1 AT et TRoil & fohar ST &:
1. FAEAT F FTIsC U9 F@iared ¥ & forgar
2. MY & 3¢y ARG e
3. TR (Variables) shT UgdTel
4. 9RFeUAT (Hypothesis) T fAATOT
5. HEITA T AT JF FAT
Cr T s gaear fafdse, A it aderor-ale g 2

8. g+ 317311117{ AffFeq (Experimental Research Design)
WRIE IqaU AfFeT aE Ao §, oS AHaed et Fatd aRfeafaar & ==t
& ST PRUT-FRT TEY A HEITA HT ¢

TRfF g AffFeT i RAvard
AT U AT T 1 gT07
ST Ud {07 HAg T ITANET
WW(Randomizaﬁon)

FROT-GROTH 99 HT ST

e e

TR U FAAFT F IER
1. qE-grafae e

o One-group pre-test post-test

2. grEdfas g fEemseT
o Randomized control group design
3. -y fEesa
o Non-equivalent group design
1. AIfgcT HETT (Review of Literature) FT 31T
e waltenag SR ¥, Rt elumdl 3 SeTEue v @ GEfe gd # R
eirer A, g, Ao, Rt si aral o ey sregaer e g
¢ T eeal H:
g & 3UAey A H denfas favaver = @ifgew a#eT



2. 39arey Hifged Fr @
(Searching for the Existing Literature)

ey &1 @iar 3Egaee f IRMAF 3R Ieda Ageaqor e ¢
ifeer @er ¥ v |

g’?—?—ﬁ; (Text Books, Reference Books)

ey gfAFIT (Journals)

QT 9&T (PhD / M.Phil. Thesis)

WER REE v Afera gedds

AT /| AR Swdgd

3TATS STy

o uv kc w N e

Google Scholar
Shodhganga
PubMed

JSTOR

7. Tavafaegrery geawe

@)
@)
@)
O

3. Wifecy g &Y 3TaRT+dT U9 Agcd

(Need and Significance of Review of Literature)

gifecy g Y raTFar:

v fr g gFsT AFAd Fa & fov
Q& AT T SRR I e 8]
MY AT FI FTISC el & foIw

GIga (Duplication) & §de1 & foiw
39ged JJEY fafer ol & fo

v A N RE

WW&‘ITEF[HW:
1. ol i feem fAeifRa e
2. 3THYTT H AT AT Il &
3. UReusr AHTOT A FERIar AT &
4. YeHiider TR Y&kl il &
5. 3IHYTT I faRaFAIAT delell &

4. 9gfaa wifgca $r e

(Reviewing the Selected Literature)

N 3Uclet WIfgc &1 HETAT g1 fhdT ST, Sfcen 39gFd U9 WHfAF wfeea &1 =ge
Y 3T FHIET HT Sl g
Tt ¥ 7Ew fg;



YT HT 366T

3egaYe fafer

STHeAT Ud 3T

v foeeny

. HAe

r hadl guleT AT, dfed fAvayocA® THIET 3TaT+ gl

v kAN e

5. dguifa® wd IqURUTCAF o & R
(Developing Theoretical and Conceptual Framework)
() ﬂ'(’.’fl’lﬁ'ﬂ? aram (Theoretical Framework)

o Ig 3o Teuidl W MR giar 8, Sl 3THeTs TAEAT I FASA H Hedh &l
o IF qdr ¢ f 3eqaue fre R @ smaia §

3CTeYT:

TRAGT 3gHeTe # - cagRalG, HelellcHes HeHid

(@) IATYROMcHD e (Conceptual Framework)
o TE MU F ggFd WY (Variables) F T FGEr H geffw g
o g R A1 Alser & &7 A ot g A ST TR B
r TqAT W — AT W - ALATT W

6. GHIET FT T gy FT @A

(Writing about the Literature Reviewed)
R dea ¥ @ Ry

[EARIG I T E LI ESSIT ]

diféhes U9 E9SC YT

e Te Rredor

YHE fsehsl 9 gor

QT 3 (Research Gap) T UgdTeT

oA W e

A A AT TG
IR

. Tawar aifgea a#eT
SHE sl & 9)
QT 37X T ggdaTe

oA WS e

1. HTHYUTT HAFeT FT 7S

(Meaning of Research Design)



ITHYTT HfAFET (Research Design) & FHI Alsfell AT oram &, fo s 3iaeTa g [uiRa
forar STm & 1 3regaer= $@, e, w1 3N e it @ fhar s

p Tl sl H:

HTHYTA HT FA A qE-ANAT = IHFEUT AfNFeqT

2. FqEUT HfAFeT HY AARTFAT

(Need of Research Design)
1. 3THYUT T TS TERAT JeTol el &
. OFEY, YT U9 TATYST & 3fad 39T & fov

2

3. 39gFd fafer, 3usRior Ud deheileh & T 8]
4. It 3N T&TATT A HA A & AT

5. favawe 3R du aRome gred e &g

3. 37eS YU fAFed A Rrdward
(Features of a Good Research Design)
1. gEGfASSdT (Objectivity)
2. ordteTae (Flexibility)
3. faaweiaar (Reliability)
4. dedr (validity)
5. I (Simplicity)
6. 3fAsdr (Economy)
7. YT AT (Replicable)

4. FqEU HfAFET F FAfT Ageaqor IraURONe
(Important Concepts Relating to Research Design)

WX (Variables) — Tadd, 3Ad, a3a
fa=7or (Control) - STET FReT HT U7
YTGfeEHHIUT (Randomization)

AHAT (Sample)
IR&eq=T (Hypothesis)

ITHYTT 3YFOT (Tools)
duar ve freawear

N oo vk~ w N

5. HIWUTA HAFeT & THR
(Types of Research Designs)
() TUATCHE IJaYTT HfAFeT

(Descriptive Research Design)



o oA AT F7 oA
o ud,Hhu T

(@) HAYOITcH® HJaUT FfAFew

(Exploratory Research Design)
o  THTAT ST IRTHE® THST

o HlallcnR, Ylend gq'

(1) fAeTITcH® IauTT HiAFeT

(Diagnostic Research Design)
o THATAT & FRUN T ETTT

(&) TAAF et AfAFeT
(Experimental Research Design)

(3) 3ty sffwew

(Quasi-Experimental Design)

6. TRAF ITHYT HAFeT F AT Rqua

(Basic Principles of Experimental Designs)

1. YTgfeGHaOT (Randomization)
2. fa==or (Control)

3. W (Replication)
4. TR fAIFAT (Local Control)
¢ 3 Racuia aRomAr H fRrgaeaar 3R dyarsea £

7. HTWUT rotalT FT faF

(Developing a Research Plan)

3TTHUTT ATl ITHYTT 3ifAheT &1 AagRe &9 §
ITHUTT ATl F AI0T:

AT FT gI 3R aRemsT

e aen

3e8?¥ Ud IRehedalr faeiRor

AU HAFT HT TG

AHAT TIA

3er Tag fafear

I



7. 39HION H el
8. 3T faeelvur Jisferr
9. HHI-GRON
10. R4C or@eT
1. FHAT AHfAFeT T 3
(Sampling Design — Meaning)
AT HAFeT a8 Ao g, o A T8 AU fham Srar § o Sed@aT (Universe)
# ¥ fraelt sl ), v Rfr @ it fBFw 3w & e Smoem)
P T esal H:
FFUT SEEAT & T W gfafafer aoqg goer f Ao = qopm sffweq

2. 99 HfAFeT F fAfgar

(Implications of a Sample Design)

1. 3@l AT faRaHeadr W g
. Aot & grEeTor e/Har

2

3. HY 3R oerg $r g9d
4. el T TEhdr
5

. 3IgEYTT T ol
i) )

3. AT AHfAFeT F TOT
(Steps in Sampling Design)
1. SITEEAT (Universe) T farefRoT
2. AT SHS N ggHlT
3. oIHAT AR (Sample Size) AT AT
4. e O @1 T
5. of#Hell Il (Sampling Frame) SIo1TIT
6

. AEdTde FAHe BT ah

4. THAT UFHAT TS F ATES

(Criteria for Selecting a Sampling Procedure)
1. 3THYT FT 3T
2. ST B T
3. @AY AR e FH IucTsAr
4. 3f&T Grehar
5. QMR T ragar
6. 3UcTeY HHTHS



5. &R FAHAT HAFeT H FAward

(Characteristics of Ideal Sample Design)
1. gfafafica &Fdr (Representativeness)

2. 9879 IEA (Unbiased)
3. fava@siy g au
4. 3w IR W
5. ordrel

6. YNGR AT

6. AT HAFCT F TFR
(Different Types of Sample Designs)

(F) HHTSTAT AHATHIOT

(Probability Sampling)
1. o ﬂm SAHAT (Simple Random Sampling)
2 !-_clﬂ%_(-l' AHAT (Stratified Sampling)
3 Wﬂ?ﬁﬂﬂ}l’ AHAT (Systematic Sampling)
4. FAFY AHT (Cluster Sampling)
5 H’g—ﬁﬂ'ﬂ' AHAT (Multistage Sampling)

(W) ITHHTSAAT AHATHIOT

(Non-Probability Sampling)
1. '{i_,ﬁ?-ﬁ oI Hell (Convenience Sampling)
2. 33?'??1'{01' AHAT (Purposive Sampling)
3. &er SAHAT (Quota Sampling)
4. TNETA AHAT (Snowball Sampling)

7. AGfREF AHA FT TAA

(Selection of Random Sample)
AGToH A H IeAF SHS H 94 HT AW T (ol gl
T Fr [T

1. ey fafe

2. Tglooeh W& dlicte

3. Fg / dired fafy

8. 3T SITHEAT ¥ AGFTed AHA
(Random Sample from an Infinite Universe)
HAd TAHEATIE § SI8! SPISAT hl JEAT AT AT IHET 8T ¢l




* 3CTEUT: §aT & 370], A& &M STl
o TIA Fr fafer:
o Tlgsed T
o ufarumas &Afr (With Replacement)
O SEH U gHTegar fAguia T ST giar g

9. dfeer AgEF T HfAFeT

(Complex Random Sampling Designs)
1 FRIA AGRET AT
2. FAE AGTH AHATRIOT
3. WE-FAE AFATHIOT
4. & AHATHIUT (Area Sampling)
o 93 YA & AT U TSI et & 393197

10. FHAT R FATH HE IR

(Sampling Error Vs Non-Sampling Error)

IMUR e AR FrHA e
HROT  FAHAT T 3T HIg/faeeyor
Yehid  IMUTATcHS AT/ cFeheiTehT

fIHAOT FHAT TR Tere URIGTT & ATaeel
3ereor gfafafiica dr AT IAETansit ST el
1. 9R&Feuar &1 =T

(Introduction to Hypothesis)

IR&eqsT (Hypothesis) faT 3-|u:|9{-i‘2uo-l JHEIT & GHAd 39 & &9 & fhar 73 3reymdt,
TeTor-Ae T AR T FATL

P TS Gl H:

o FuaT I TIAT F AP F YR W AT AT, & IRFeqT §)

2. IRFeTT TEToT & Wl T rqurome

(Basic Concepts Concerning Testing of Hypotheses)
1. T IRFETT (Null Hypothesis — Ho)
o PIg THA/FR FET
2. dwfeqsw IR&FeqsT (Alternative Hypothesis — Hy)
o HHIT AT IR TaegA= &
3. #Hgrd FdX (Level of Significance — a)
o 9HIHlId: 0.053T 0.01



qH&TuT FITEIHT (Test Statistic)
Fadadr T B3I (Degree of Freedom)
3TAITeIlcA® &1 (Critical Region)

p-value

N o oA

3. 9R&Feger gdiator i gfhar

(Procedure for Hypothesis Testing)
1. T RS (Ho) T fAHTOT
2. dfods IR&eTAT (H,) &1 fA#ToT
3. #gcd TR (o) T TIeT
4. 3UYFd WTEIHT qLETOT & TGl
5. G&TUT GITEIhT I Aled ATd el
6
7

HTeleralTcHAs AT / p-value & Jelell

AT (Ho TR AT 3EdR)

4. IRFeTAT THETT FT YqE IR

(Flow Diagram for Hypothesis Testing)

AT FI ggdTe
d

gR&eTAT T AT (Ho, Hi)
d

Hged TR AT I
N

3UgFd TIETOT T AT
N2

SeT <
N2

QIfETRT I0TAT
N2

fOTT (Accept / Reject Ho)
d

sy

5. 9R&eqar gdietor i afed

(Measuring the Power of a Hypothesis Test)

qdiaTor &Y AfFT (Power of Test) =
A YT TREETAT T HET T H HEARR Hed Sl HHTGSAT|
afFd & WIfAd F aTS FRS:



AHAT AR

Hgcd TR

JHT FI 3THR

. 3eT 1 aRaderefierar

e e afFa = 31O faeader qdafor

R o

6. IRFeqaT GETT F TR

(Tests of Hypotheses)
1. TJEI-T-tj\ET YI&TOT (One-tailed test)

2. Efa-Yo TIEToT (Two-tailed test)

7. Ageaqor RAifes gfieror
(Important Parametric Tests)
Cr ST STTHART faavor &7 qreled adr gl
1. t-test
o Udh oHT t-test

o TIAT FAHAT t-test
o AT t-test

z-test

ANOVA (Analysis of Variance)
Pearson Correlation
Regression Analysis

vk wn

8. TFEY U9 gfaay 3iasT favawor
(Univariate and Bivariate Analysis of Data)
(%) THERX fARAYT (Univariate)

o UH § W H IEATA

o 3iiea, A, sgeeh, SD
(@) gfaaX faRAWor (Bivariate)

o AW & AT Hau

e  HEHAY (Correlation)

e t-test, Chi-square

9. fa=Ror faeayor

(Analysis of Variance — ANOVA)
ANOVA it T 31t wafgl & 3dl 7 3R dr Sifar e g

YhR:
1. One-way ANOVA
2. Two-way ANOVA



7 F-test ST 3YART TRAT ST B

10. RAfeF va IR-tAfes adieqor

(Parametric and Non-Parametric Tests)
sk Refits -tehfew
ICGECIIE: i1 e 3TaRTH =TT

ST FehR 7RI/ 31T She/wATHHATS

3CQIgYUT  t-test, ANOVA Chi-square, Mann-Whitney
Féhar 3O 3UEThd e

1. AT ¥ FERT 3URIOT T ITANEAT

(Research Related Tools and Utilities)
e T H Feger, Areaa] 3R Bfoee gew & Agcaqt iR gl &1 3
39T QMU I 3T FIT, Farawor, dwer, wegfa 3R vy« 7 TgRrar ve = B

2. MS-Office U9 §HS [T

(MS-Office and Its Applications)

MS-Office ATSHIAIFE GaRT fasid e AHifthd AR Yanet &, Toraer 3uaier ey wraf

H 9 ®9 § fHar S g

(%) MS-Word

39T
o Y YEATT (Research Proposal) oi&sT
o 7w / Taders cefier
o T H\?ﬁ (References / Bibliography)
o oo, o, aré afFAee

¢p AT W FIH HgedquT &l

(&) MS-Excel
AN
o 3T T
o WITEH AUEAT
o AH N AE T
o ST favewor
¢ AEICHS IqHU H 3cdd 39heN|

(31) MS-PowerPoint
YN



o QfAAR / FiSha gEIfA
o ATy TASHET HT G FEcATHIOT

(&) MS-Access

39T
o §3 3TT F YU
o 3Ted fAATT

() MS-Outlook
3T
o A HIAR
o SToicT, MBS UG TE-MUhd13 T 3-Hel TAUH

3. Windows & ®1gel asfaer
(File Handling in Windows)

BIse §sfaera 7Y § FogeX A Bigell AR Plesy 1 Jaus|
Lricc) frane:
ISel/Plesy dllell (Create)
STH dcolell (Rename)
Y, F, TET
fEelie 3R ReeR
BIge T
BB TFHCAA (.docx, .pdf, .xlsx)
7. 96319 3R TERS (USB, Cloud)
¢p QT ST Y JET & v Brso gsfeer A 3aeas gl

o uv M LW N R

4. Ms-Office & A= TEHIOT

(Various Versions of MS-Office)
MS-Office 2003

MS-Office 2007

MS-Office 2010

MS-Office 2013

MS-Office 2016

MS-Office 2019

Microsoft 365 (Cloud-based)

gaﬁam%mtﬁaﬁaﬂ?mmmmél

NowvewNpe

5. AMETr YhTRred 3YHTOT
(Research Publishing Tools)



MY g & v &g Bfoea god 3uesy §:
() WS yausT T

(Reference Management Tools)

e Mendeley
e Zotero
e EndNote

r Citation 3iR Bibliography 710 & g |

(@) |IReT @S va g3FET oo

e Google Scholar

e Scopus
e Web of Science
e PubMed

e Shodhganga

(1) “IReH AT e
(Plagiarism Checking Tools)

e Turnitin

e iThenticate

e Urkund
¢p AT I Hiforshel FlARud wd &l
() STl TqT UG YhIeAe CAeHhId

e Elsevier

e Springer

e Wiley

e Taylor & Francis
e UGC-CARE Journals

(3) 2T IgHTT IIHIT
(Researcher Identification Tools)
e ORCIDID
e ResearchGate
e Academia.edu
1. MS-Word
(Microsoft Word)

MS-Word T I8 JIATHT AFeR &, foraer 93T oy 19 Aef0ies wRIf & camas &9 &
foram Srar &
39T

o AT yEdmE, NfEH, RO or@=

o AT (Font, Style, Heading)



e References / Bibliography STl

e Track Changes Td@ Comments

o A AW FT FEH AeaqUT Tl

2. Adobe Acrobat
Adobe Acrobat T 39T PDF ISl a7, Ugey 3 FUIfed ot & foT fohar Srar 2

39Y1r:
e Word/Excel BISeT I PDF H SGelall

e PDFH Annotation, Highlight, Comment
e Digital Signature

o QMY UF HaTHLMS
o GEATAST qua (Password)

3. Graphics Tools
Graphics Tools &T 39T O, 3@ 3R BB T & o fRar Smar g

7Y el
e CorelDRAW
e Adobe Photoshop
e (Canva
e Inkscape
399T:
o REr sRramH

e Graphical Abstract
e Posters, Charts
e Presentation visuals

4. MS-Excel
MS-Excel Toh TUSe ATFCAW ¢l
3YYIT:
. T
o IR fagelvor
o % 3T =
e Regression, ANOVA (Basic level)
¢p HETCHS U H 3cdd 3uNe|

5. MS-PowerPoint
(Presentation Creation & Effects)

MS-PowerPoint‘;R-_c_lﬁ Iolel T ATFeaIT gl



e Seminar / Viva / Conference Presentation
e Slides SATdT

e Images, Charts, Videos SIISdl

e Slide Transition

e Animation Effects

e SmartArt

¢ Audio/Video embedding

¢p AT TSl T Tl &7 @ GEd el H TG |

6. Subject / Field Specific Tools
(www.freeware.com & 3Telst])

Freeware ¥ HTFCIAT g ﬁl’:%ﬁ 39Ty gl &l

e ChemSketch
e Avogadro

e R Software
e GNU Octave
e Imagel

o Rt 3R eenfiat & fw sea 3w

7. Industrial Chemistry ¥ Y& WA AIFCAAT
(Application & Uses)

(%) ORIGIN
Origin U JATIeh IATheT U9 3eT faeivur Iieda} &l
399N

o ITH TAIfCdT

o o1 fhfdar

o TITETHT Tagervor

o TUFCH ST TATTATEH

(&) ChemSketch
ChemSketch THRIh TITATT Felley I TAFeIAT &l

e Organic/Inorganic structures
e Reaction mechanism

e Naming of compounds

e Labreports


http://www.freeware.com/

(37) MATLAB

MATLAB T 3= T I0TATCHS HTFedaT &

e Mathematical modeling
e Numerical analysis

e Chemical kinetics

e Data simulation

e Process optimization

(]r) CHEMCAD
CHEMCAD T Process Simulation AFedaX &l

e Chemical plant design
e Distillation, reactors
e Process flow diagram
e Energy balance

(¥) COMSOL Multiphysics
comsoL Sg-sifahr (Multiphysics) TTFeaTX gl

e Reaction engineering
e Heat & mass transfer
e Electrochemistry

e CFD modeling

(=) PRO/Il / PROMAX
PROMAX 3iicifaten ufshar feeiereT Alred gl
39T

e @Gas processing

e Refinery simulation

e Thermodynamic analysis

e Industrial optimization
Introduction: Databases and Research Metrics

(Berw 3R My AT F1 IRTY)

HT%ﬁEF 31?-_1?%11?-[ # 3TEW (Databases) 3T Mty ARFH (Research Metrics) T 3Tcdd
FEcaqet S QN ¥ eRw Ay R F waRe, caartud 3R @R dRT T ¥
Stafer aver Afeerd Aty Ioraa, germa AR FRFEATAr HT ITho A Bl

F Tl el H:

STAW = MY AT FT HIfoa 3R

e AT = MY & YHT FI A F AWES



A. Databases (3219 ¥)

3T 3Tl Tolewhid gl 8, ToieTdl aer e, Sfevel, J&cish, Ao U7, 9ée 3T Haafed
Ed ¢

STy AT & bR & gl g

1. Indexing Databases
2. Citation Databases

1. Indexing Databases
(GO SeTed)
qiyeT:
Indexing Databases 3 3¢9 gld &, ST M gf¥apr3} 3T @t ! gEtaey (Index) A &
aif 3¢ 3T & @IS ST |
¢ A STEd I 9did & TR
o FT-A AT HGE T
. 3T Fed o R gu §
e G T NYF, dG@H, IR (Abstract)m

Indexing Databases $ FAvam:
1. o Aifged &t gafedd §9 # 9 ad ¢
2. J@ Fr W F I FAT &
3. Qer & AT (Visibility) SGIT &
4. J[OTET ATl Slelol 1 Ugae H W

9HW Indexing Databases:
UGC-CARE List
DOAIJ (Directory of Open Access Journals)
Index Copernicus
Chemical Abstracts (CAS)
Indian Citation Index (ICl)

£ oC: Indexing 3ETSRT H citation analysis 3ifaarT w7l gIdT|

2. Citation Databases
(3EERT SCTe )
qfyemT:
Citation Databases 3 3e9q &, 5V I8 RNeprs @a ¢ &
) WQWWE#WWSE}{H(CHQWW%
¢ T 3TE MY & UHTE (Impact) P AT H 39T 8id &



Citation Databases #1 fIwaTy:
1. Citation count 9&TeT & g
2. Impact Factor, h-index o1& ?ﬁ'@w o ?;
3. UHdT, Selel 3R TEAT & YT FT HTeholod
4. 3T JUIGHT dTel AT T ggleT

97W Citation Databases:
() Web of Science (WoS)
e Clarivate Analytics GaRT IGEQR:G
o W T AR fARGEAT citation database
e Impact Factor 9GTeT &dT &
o 3T VTG dlel SleTel 81 MMTHeT
39T

e Journal impact analysis
e Research performance evaluation

(&) Scopus
e Elsevier dNI ICEAGG
e TIYHh halel (Science, Technology, Social Science)

e (Citation tracking 3R h-index
e Journal ranking (SJR)

YN
e Author profile

e |Institution ranking
e Research trend analysis

(3r) A= Citation Databases:

e Google Scholar
e Dimensions
¢ Indian Citation Index (ICl)

Indexing Database 9«ITH Citation Database ('\‘iﬁ'rcl' SiT-lT)

TR Indexing Database Citation Database
3caT oGl H A 3EERT fIRsor
Citation count a‘-l@' ETV

Research impact §fAT faegda

C



TR Indexing Database Citation Database

3cTe Ul DOAJ, UGC-CARE WoS, Scopus

B. Research Metrics

(2er AfeTw)

Research Metrics 3 HATIES g, [oleTah ATETH T ford) STelet, A W, AeFHdT AT HEAT T
I[OTET, YT (Impact) 3R qRIET (Visibility) ST 3Tehersl foham e g

r T Gl H:

AT & YHTT HT A F YA = Research Metrics

1. Journal Metrics

(Shier & wefad Afgard)

() Impact Factor (IF)

(Journal Citation Report — JCR @& 3H7THR)

Impact Factor [l Sl & YT @l & A sitad 3CEROT (Citations) P G2 B
=

IF (@ X) =

a¥ X-1 3R X2 & YHITAT @l r

a¥ X & A ol 3eERor

X1 3R %2 & JPIRAT Fel oG
faeyan:
e Clarivate Analytics GaRT JehlTId
o hdol Web of Science STeied & oI
o Slelol T AUTET I FHY Hehch
O 359 IF = 3f0F geaermel steter

(&) SNIP
(Source Normalized Impact per Paper)

SNIP STeTol & 3EERUT UHIT I fawar &1 (Subject Field) & ]8R HHAHA Tl B
fareyane:

e Scopus TR Afew

o Taffieer fawat v Jefer wora

e Citation density ST €17 & IW@dT &
¢ TafdesT fawat & Sieter 1 fosuer Jorel



(M) SIR
(SCImago Journal Rank)
SIR STaTel T gfaser &t AT g, foas

o W Seter @ 3RO 3T 8, TE o AR 1@ B
fareva:

e Scopus 3€T 9T TUTRA

e Google PageRank ST 3TTEROT

o SATSSd Selel § 3ERUT & 3if¥ew #AR

(&1) IPP
(Impact per Publication)

Ipp Rl STe¥el & Ui ol 3 3SEROT T ST &
frtwars:

e 3TNl & 3RO W 3menkd

o TR &7 &1 WA g7

e Scopus TaTRA

(%) CiteScore

CiteScore fFE SToiel & el 4 aut# FHIfAT @l A A 3irad 3geRor & geifdr gl
GEH

N
CiteScore =

498 #H gred 3GER0T
4asf & g gEdTaeT
faeva:
e Elsevier (Scopus) GaRT
o URGE IR "
o T qEAES A

Journal Metrics T HfaTea qedTcHs® AR
ARF  oww af R

Impact Factor WoS 2 aew yfafssa
SNIP Scopus 3 fawr 3meTRa
SIR Scopus 3 STeTel JTISaT
IPP Scopus 3 Hfd of@ 9T



AR gew a§ Rervar
CiteScore Scopus 4 HIT d gReeif

2. Author / Researcher Metrics

(QMerhdT & Fafaa Afeaw)

(%) h-index
h-index 3§ HEAT §, 581 Al & h @l & FA F FH h - 3gYd HAT T &
3CTeYT:
afe fReT eMererdT & 100/@ § 3R 39H & 5@ & >5IR) 36T fFer g,
 h-index =5
fareya:

o 3cUIGHAT + YT Gl grifer &

e Scopus, WoS, Google Scholar H 3Ycley

(&) g-index
g-index 3cTf&& 3cyd @l a1 3% FAgea ST gl
fareyan:
o h-indexd 3fAF HageTeer
o 3T UG dlel of@l &l rfderar
P g-index > h-index

(1) i10-index
i10-index = 0 @l I FE&AT oot 7 & FH 10 IR 3Gy a1 1T &7
fareyane:

o had Google Scholar ¢aRT

o W IR Wur Afgw

(€r) Altmetrics
(Alternative Metrics)

Altmetrics TRUR citation 3 3TITaT M & TS THIT I ATTT 2|
A9 I &
e Social media mentions
e News articles
e Blogs
e Policy documents
e Downloads, views

ey



o cakd YHTT caufdar &
. W:ﬁraﬁuaﬁrqg“%ram%

Author Metrics T Jelellcd® HRX

ARF  ANAr CATHIH
h-index 3cdIgehdl + YA  Scopus, WoS, GS
g-index 3T 3GIRUT o@  GS

i10-index >10 3GERUT dTel oI GS

Altmetrics THTTGIR JHTT Altmetric.com

Using Internet for Research

(3reTHUTST H ST T IIANT)

1.§eqWE © TF caid 9Rayg

(The Internet: A Quick Look)

geteie faRa-aR & Fogedl 3R TR & 0F e Aeas g, S I & Ha-9gHT, FaR
IR AT F TR F G I ATEIH T

37T & FHT A S HqaeTeT 1 fg aeT T ¢

2. 8T F4T 2
(What is Internet)

FAC IHIH A S5 wAcae 1 VAT AR IF §, ST TCP/IP WISThIer & ATEIH § 3T &l
IR T B

P T QUsar H:

AT T ARGF ol = FeEie

3. 3eTAC HT 39T

(Use of Internet)

IJHYUTT H A & G 3TN
ey FIfged T @i

g-sfeiel AR $-qEahl dh I
ST W8

T Gl HT Jhreld

$-Hol GaRT AR

ieTemssT ad 3R geaagen
e yEYe

N oo o k~r W DN



4. $EAT Y TG FaT¢
(Major Internet Services)

() saFeiia®d AT (E-Mail)

o QMY ARTEYH TUT Fg-MUhdi3t & 9

o Sl H @ TafAA
o FIASHH FHEYThr
3¢Ig{9T: Gmail, Outlook, Yahoo Mail

(@) go5 arss ad (WWW)
WWW 3c3eic &l T oliehiag daT &
3TN

o Y AW YA

e Online learning resources

(1) IS TEET UF SBAANST
e PDF, datasets, software SI3«1cll3

o RET Tow urea e

(er) NfEAY Fi=hRAT
e Online seminars

e Webinars
e Virtual conferences

5. 9N FYfET F AT FI oW S3AAS F&AT

(Downloading Super Tools for Better Computing)

T H FAT Tl 8 Seteic § [AfFeet o sEaTalls fhw o ¢

¢ Reference Tools: Mendeley, Zotero
e Statistical Tools: R, PSPP

e Plagiarism Tools: Grammarly, Turnitin (access based)

e PDF Tools: Adobe Reader, Foxit
Visualization Tools: Origin, Gnuplot

gﬁa—aaﬁﬁaﬁasraﬁ'fmamﬁ%l

6. 3e=e IR AT
(Internet and Society)
HbhRIcHASR IHIC:

1. maiﬁmqg”%r
2. df¥gs g



3. f3foce e
4. AT HI SAlhdATeo]
dhRIcHS THTT:
1. ITed FIT
2. WEE AWTY
3. 3T MUARTAr & gHEaT
4. Feele W fAsRar
¢ SHIAIT See T fAFAeR 3UANRT 3O+ ¢

7. $-Fad FT 3TN

(Use of E-Journals)

§-Saer d 2eT UFHIC § S TS 39aieer gt &1
YW §-Seid TATH:

e ScienceDirect
e SpringerLink
e Wiley Online Library
e Taylor & Francis
e |EEE Xplore
ol
1. sTdleddH e
2. caRd 9ga

3. ST3eTdlls UG Heey giaem

8. S-Sy FT ITA

(Use of E-Library)

§-amsad) f3foiece qeael 3R e @l @1 HaE B
TG $-aTga:

National Digital Library of India (NDLI)
Shodhganga

]
[ ]
e INFLIBNET
e Open Library
ELDIDF

. AR

o S9FH

. Ruéw

<

9. F1-95 T FoIaT GART Wier
(Searching through Keyword Search Engines)

$-a8 o ag uihar & ood Ay & geffa e st AR @reil STdr gl




YT |/ g

Google

Google Scholar

Bing

DuckDuckGo

g @ & dF:
1. G&H HI-as &1 AT
2. “AND, OR, NOT” 3TqeX
3. 3GEROT ™Es (¢ ) & 39T
4. Advanced Search faeedT

Publication Ethics

(Jep1ereT Afasran)

1. YR Afasdr : aRemeT

(Definition of Publication Ethics)

el Aferehdr 37 Afae Rewid, @t 3R At F1 THg 8, s dreied X gu
T I o7 @eT, FHIETT 3R T forar Sirar €, arfes eer $AeeR, areelf 3
farRaweTr 511 @l

P TS eeal H:

QNer yehrereT A émaafr 3 Afd=dar = Publication Ethics

2. YRl Afasdr &1 IR=ET vd Agcd

(Introduction and Importance)

qR=:

MEr YRRl hael IRUTH YRIRIT HAT o6l &, o Tg FhaATad e o g o
o ST e &l
o g Aifow g
o frdY yaw fT eN@mrersy 7 8

Agca:

My T TIRTHAIAT AT TW 8]

S T A favay T e & favw
g H Ield SARRT & ST

Ml T A (Credibility) ToATT @ 8
GRS Ud WA 3eRerdcd AR et g

S

LA A .

3. gafad 9YI¢ vd AW FUROT YT
(Best Practices / Standards Setting Initiatives)



(%) COPE

(Committee on Publication Ethics)
o SR Afdwar & fav fEer-ader
o UGEH! 3R TR H ATGNT
qET FH:
o TolaRGH
o« ZCellehe TfeaTeherst
o ST Higehers 9T Fif

(") WAME
(World Association of Medical Editors)

o RIfrcar va S9-Rfvcar saea & foT
o JUEHT Afdsdhdr & HATTH
o URGRIAT UG fsusT Ve X &of

g Ygdol:
e ICMIE
e UGC-CARE Guidelines

4. fgat &1 THT
(Conflict of Interest)

Conflict of Interest 38 T&ATT & STa MUhar, GHeTd AT Ulceh & Afadard, fadhr ar
cHaEs Fd Ay & fAsger Aoy & ganfaa s a@d €
9K
1. fo
2. gfdaed
3. AefioTeh
4. GEIETT
e T8fr f@dl T 9I9oIT (Disclosure) 3Ta2Th |

5. 39 veFAw gfeafir

(Open Access Publishing)

R

Ioer TFAw gfeaflior ag gomelr g, e ey dw fnyew ik faem wfasurash & faw
39clsY g1 &l



Yh:
1. Gold Open Access
2. Green Open Access
3. Hybrid Open Access

9HE 9gel:
e DOAJ
e Plan-S

e Creative Commons Licenses

1. 3if®e gegar
2. 3f¥e 3gERoT
3. A FT HFd AR

6. SHERPA / ROMEO
(Online Resource)

SHERPA/ROMEO T& 3{TTellseT 3Ty &, Si;
o S dT PrARmEe A
e Self-Archiving &1 3-1?1?4'%
gdrar gl
Cr 3O MYHdl ST ThdT &
. Wi
o O
* PDF3Ucils &I 3gATT & a1 w7gt

7. 9hRIeT AR

(Publication Misconduct)

qRHTT:

Publication Misconduct dg =fas cqdg %’,Gﬁ' ener &r é?:l'l?l?\'lﬂ' 3R HIGERT Fr BEIG
qgardT g

GRMER 6T TUROM:
o SIS IAd SATAHRT ol

o MY gy # g e

HAfAF TIB/R F FRT:
1. YhRld bl Gdld

2. ST JoadATd HI oAl




3. SIRT®R&dT &I HAT
4. AR HT AT

YT AR & I&R:
Plagiarism

Data Fabrication
Data Falsification
Duplicate Publication
Salami Slicing

Fake Peer Review

oA wWNE

8. Y1 sAfasdl FT Jeaud
(Violation of Publication Ethics)
YHE JodH:

o JWHAT H gIH

o IS ST A TRl

o IART 3EROT

o f&dl &1 SeTehRY ZUre

9. AGHAT TG ARG

(Authorship and Contributorship)
AgEHar & fAqua:
. AT Siegfae Arerere
@ T HAUA H ARNEY
S o 9 T
4. 3AERAcT FTHER el
P Ghost author / Gift author efas gl

w N

10. I GIMER HT TgATT

(Identification of Publication Misconduct)

1. ToRTRGH HFedIX
2. 3T 3

3. gigey RA/ams
4. gHEETR Hr RUC

11. RFrad va e
(Complaints and Appeals)
v gfsa:

o HUGH A FRAT HET



o copE feenfadelt & 3rgaR Sia

o OIS PN TYSEHIUT HI 3TEI
e

o ToIsqay Felaw

. 3ifas Ao



