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OBJECTIVES :

e To improve the communicative competence of learners

¢ To help learners use language effectively in academic /work contexts

e To build on students’ English language skills by engaging them in listening, speaking and
grammar learning activities that are relevant to authentic contexts.

e To develop learners’ ability to read and write complex texts, summaries, articles, blogs,
definitions, essays and user manuals.

¢ To use language efficiently in expressing their opinions via various media.

INTRODUCTION TO EFFECTIVE COMMUNICATION 1
What is effective communication? ( There are many interesting activities for this.)

Why is communication critical for excellence during study, research and work?

What are the seven C’s of effective communication?

What are key language skills?

What is effective listening? What does it involve?

What is effective speaking?

What does it mean to be an excellent reader? What should you be able to do?

What is effective writing?

How does one develop language and communication skills?

What does the course focus on? How are communication and language skills going to be
enhanced during this course? What do you as a learner need to do to enhance your English
language and communication skills to get the best out of this course?

UNIT | INTRODUCTION TO FUNDAMENTALS OF COMMUNICATION 11
Listening —for general information-specific details- conversation: Introduction to classmates - Audio
/ video (formal & informal); Telephone conversation; Listening to voicemail & messages; Listening
and filling a form

Speaking - Self Introduction; Introducing a friend; Conversation - politeness strategies; Telephone
conversation; Leave a voicemail; Leave a message with another person; asking for information to
fill details in a form.

Reading - Reading brochures (technical context), telephone messages / social media messages
relevant to technical contexts and emails.

Writing - Writing emails / letters introducing oneself
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Grammar - Present Tense ( simple and progressive); Question types: Wh/ Yes or No/ and Tags
Vocabulary - Synonyms; One word substitution; Abbreviations & Acronyms (as used in technical
contexts).

UNIT Il NARRATION AND SUMMATION 12
Listening - Listening to podcast, anecdotes / stories / event narration, documentaries and
interviews with celebrities.

Speaking - Narrating personal experiences / events; Interviewing a celebrity; Reporting / and
summarising of documentaries / podcasts/ interviews.

Reading - Reading biographies, travelogues, newspaper reports, Excerpts from literature, and
travel & technical blogs.

Writing - Guided writing-- Paragraph writing Short Report on an event (field trip etc.)

Grammar —Past tense (simple); Subject-Verb Agreement; and Prepositions

Vocabulary - Word forms (prefixes& suffixes); Synonyms and Antonyms. Phrasal verbs.

UNIT I DESCRIPTION OF A PROCESS /PRODUCT 12
Listening - Listen to a product and process descriptions; a classroom lecture;and advertisements
about a products.

Speaking — Picture description; Giving instruction to use the product; Presenting a product; and
Summarising a lecture.

Reading — Reading advertisements, gadget reviews; user manuals.

Writing - Writing definitions; instructions; and Product /Process description.

Grammar - Imperatives; Adjectives; Degrees of comparison; Present & Past Perfect Tenses.
Vocabulary - Compound Nouns, Homonyms; and Homophones, discourse markers (connectives
& sequence words)

UNIT IV CLASSIFICATION AND RECOMMENDATIONS 12
Listening — Listening to TED Talks; Scientific lectures; and educational videos.

Speaking — Small Talk; Mini presentations and making recommendations.

Reading — Newspaper articles; Journal reports —and Non Verbal Communication ( tables, pie
charts etc,.)

Writing — Note-making / Note-taking (*Study skills to be taught, not tested); ; Writing
recommendations; Transferring information from non verbal ( chart , graph etc, to verbal mode)
Grammar — Articles; Pronouns - Possessive & Relative pronouns.

Vocabulary - Collocations; Fixed / Semi fixed expressions.

UNIT V EXPRESSION 12
Listening — Listening to debates/ discussions; different viewpoints on an issue; and panel
discussions.
Speaking —group discussions, Debates, and Expressing opinions through Simulations & Roleplay.
Reading — Reading editorials; and Opinion Blogs;
Writing — Essay Writing (Descriptive or narrative).
Grammar — Future Tenses, Punctuation; Negation (Statements & Questions); and Simple,
Compound & Complex Sentences.
Vocabulary - Cause & Effect Expressions — Content vs Function words.

TOTAL : 60 PERIODS

OUTCOMES :

At the end of the course, learners will be able

e To listen and comprehend complex academic texts

To read and infer the denotative and connotative meanings of technical texts

To write definitions, descriptions, narrations and essays on various topics

To speak fluently and accurately in formal and informal communicative contexts

To express their opinions effectively in both oral and written medium of communication



TEXT BOOKS :

1. English for Engineers & Technologists Orient Blackswan Private Ltd. Department of English,
Anna University, (2020 edition)

2. English for Science & Technology Cambridge University Press, 2021.
Authored by Dr. Veena Selvam, Dr. Sujatha Priyadarshini, Dr. Deepa Mary Francis, Dr. KN.
Shoba, and Dr. Lourdes Joevani, Department of English, Anna University.
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Ltd.

3. English For Technical Communication (With CD) By Aysha Viswamohan, Mcgraw Hill
Education, ISBN : 0070264244.
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QBTM&ESMVBLLMTESHIN - Nd -YAG Geual, CO,GuF0, Gom&EELEFH Ceusly -
QETHMHETmeVGE6TIeL GV IEeTleoT 3f1qLILIemL LIUIedT LIM(H &6

316V IV 3l1qLILIDL(6UIT6vTL_ LD @15 & ailwic 9
SCUTLLITEOTSHET DMMID 6611 SI6M6VEHET - 6TELEHLJITETHET DMHMID  QLITIH6T
MVGET - STLILeTellemene) - aQ@rMGmIST FeTUTH (CHIFFTIL LMHMILD
GBI CBHIFFTILMM UL EUMBIGHET) - 606V FLO6OTLITL 1960T GQILITIHET - @UI6VLIMESLD
—6TELEMEV MM BIG6T 62 (TH 6TEVEMEVLIMM HlEMEVUITMHMEL HevoTMHMI) R([H SIG6T: 1D, 2D
LDMHMILD 3D QUL IQS6T - @ UICVLIMESLD, BlHLNS 6] IDMHMID CHATTLILS G5 TeTmN .

360G V LweTUTL (B (G6UMT6ioTL LD Q1S & aillev 9
Fflemaaiemeouilwmm - SO 2e1(R)\[HEU6V LDMHMILDEGEMEUWILIEMPWITESD- ()
Lieoweaildl mBeoGeormé:s - 55376 eLCWmld - JLm Bleneuwmmmey
G OOTNIHET - (5 SHITVILNENM HlEMEVUITMHMEI V2 _GTET &G 68 E1H & 85 T60T L6IT T8> §) 60T
GxMMLD, &G menl&-G LiedTeof] LDMSHF] LDMHMILD SMMEY LIl emL G erfledr G&HmmmLD.
QLTSS D: 45 6U(GLIL| 6T

LI6L 60T

@Lrgggu L LemU (P1958 M@, LDMEoTeUJ&HeTTeV @6nS&SF Q&I @) ulevGeusoor(hLd
Qussalwedler (NEHER WSS L LfHSI0&HTeTeUS.
o WeTEMbHS 3emeuseTUmHMIW 3njlemer QeusTflliL(hSSEalg.
e ImeaseT, eeflulley WMHmID GevaFisefledr 9 IGLILIDMLSG6T MBS
Q& MeTeUSI.
e  GoumeooTL b @WIMLIweder (&R WS SIeuGas L LflbH S & TeTeUs.
e MMV LILEML &H6T 2 [(HeUMalSHMEG G6UTeor_ LD @UIBH TS CaHMLLMH&Hem6TLI
LweTLU(hSSIeUS.
2600 Y&HGHSMIGEN:
1. D.Kleppner and R.Kolenkow. An Introduction to Mechanics. McGraw Hill Education (Indian
Edition), 2017.
E.M.Purcell and D.J.Morin, Electricity and Magnetism, Cambridge Univ.Press, 2013.

3. Arthur Beiser, ShobhitMahajan, S. RaiChoudhury, Concepts of Modern Physics, McGraw-
Hill (Indian Edition), 2017.

N
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Arthur+Beiser&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shobhit+Mahajan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=S.+Rai+Choudhury&search-alias=stripbooks

G U558 Mmis6:

1. R.Wolfson. Essential University Physics. Volume 1 & 2. Pearson Education (Indian Edition),
2009.

2. Paul A. Tipler, Physic — Volume 1 & 2, CBS, (Indian Edition), 2004.

3. K.Thyagarajan and A.Ghatak. Lasers: Fundamentals and Applications, Laxmi Publications,
(Indian Edition), 2019.

4. D.Halliday, R.Resnick and J.Walker. Principles of Physics, Wiley (Indian Edition), 2015.

5. N.Garcia, A.Damask and S.Schwarz. Physics for Computer Science Students. Springer-

Verlag, 2012.
CY3151 Qumluiiwev Caud B ullwev LTPC
3003
VG | BT LHMID 96T &S &FLIL(emME6T( Water and its treatments) 9

B QWSTMHIGET DHOID S&HSMIGET, BT ST 6T6HES6IT: 6U6HT6uorLD, BTMHMLD, pH,
S TH ST, SHTISSHTem, TDS, COD, BOD  wWlerellemésd WMHmiD
WERWSSHaID. QHTHHT LNJFsFamearsar: QFHeTmmmid &&FMH, C8mTH 8606t
IV, &MevIgEQBTMRIGSHET, Lemgliih MM BenIsEe): QaTHE606T §elsor
Bfledr &SH&HLL Wwemmser: 2.6 &HSEP&FUYUMVELL, &nlp, G&FMIQUID
IVOICeTL. DMHMILD  HEVSHET  (PeMM&EeMWMMID  Qelefl &FESH&FIL-  julesr
ufllommm wHoIb LlGwWmemeul QFWeWenm. BEITLEF BT &&5B &KL (NS eTemLn
F5H &L wohmib SoU BEsm (Um 2e15mUY), @CamCarager, wmle] LjeTerfl
&CermiflGeoraqeon). 2_LiL|Beny 2 L1LB&HEGH60: Sem60BLD F6ial(hLITal6v.

v Il BTCeorm GeuBudlwev(Nanochemistry) 9
M SHLD(SIQ LILIEMLE6T): CLNVSHFnMIGEHHEG @emLulevmer GeumiLim@®), BHTCeorT
OHMID QLTSS GQUTIHLGET, |6T6] FMIHS LIoTL|S56T (21198560, 6T, 8519 60T
LMD SHTHS LIETL&6T); BHTCTT QUTIHL 6T 6UemMESH6T:HTCETT SHIS6TSHET,
1T @60TIT &ETerVLIJ, BTCeTTGIITL, 15T G 60T T6DY6U [ 85 6T LOMHMILD
BTGeTT&GmuleTallenssa&n, LIGoTL|&6T MMID LIWLI6ETEH6T. BHTGTT QUITIHL 6T
SWTHILILeMM&S6T: FMTev-618260, QFMLGAIMETLN6, CeuFT HEHSD, @UEFmuler e
e, Wer GauHluilwev Lge| MmN WeTarmHUGLIL. W@HSHSIalD, eleudFmull,
Lol eoTeoTEmI N UI6L LOMMILD 6)6M60T W, 885 BH)6V BHITGEOTIT G\LIMIHL_&6rfleor LiueoT LIm{H)\& 6T

vl Blemevemio el LM MILD S6vemeuss6iT (Phase Rule and Composites) 9
Blemevemnld allF): MIINGD, FnMHOIEGET WMMID LIGHIST6r aleTéhsd- @@ oMl
SlemlIL-BT oemwliL, Gemm&&LILL L Blemevenin eNlF); eTerflul H6LEY[HE S{eMLOLIL]
2 (HEUTHV-QEULILILGLILTUIE-E)[(Hon MG SHTEUTL. 2_G6VITE 8 8 6V6m 6l WI6THlemevenLn
&) -FFullb(lead)-QaueTerfl(siver)  SemOLIL]- UMTLIQ6TEFT  GQ&F U6V Lnemm(pattinson
methods).

&6V6016U S 6IT:

MWD leTssD,  Heuenalseflar GCHemeudkeT, QUMTIHLEET Sl
G &6 QUTBeTs6T(LMeSnT Gl flgev, 2 GeumasGLL flgev mMID QFFmile
GLflHe) WMHMID  UIELL L6V&H6T(@MP&ET, SIG6TH6T, QFFH&HET DMHMILD
aflevasser). 2. Ceums GG  SGevemaus&HeT(MMC), Qapmudlds Gl flgéen
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FHevemeuseT  Wmmild  Umedliing G fleen  sevemeuserfledTLIeooTL &6 LDMHMILD
LIW 6T LIM(H&6T; 856VL 1L &H6V6m6eUGH6T- 668D DM MILD 25T J600T & 6T.

G IV erflQum@peT nMmmid erflQumeit erfliL (Fuels and Combustion) 9
e lQUIT(He6IT:

AMwsd:  eaflaunmeflar aemslUT®); Blevssyfl woHmin C&Hms: Blevsssif]
UGLUUMUIe (QBRIS W (proximate) LWMHMID  @oiH (ultimate)), &STFLGTMMLD,
2 Goumsalley CaHMe 2. MUSH LemM(RL-CLIT @ammsLIGL6dT (Wenm), QUL GrmedSlwih
LOHMID  1eF: QFWMeMsE QULEIT 2 MUSH (Wenm@UIgglwien (whenm),
& Q60T TG M1 &5 -9, 8 CL60T 6T600T, LCF6V 6T600TQ 600TUI- G CL 6T 6Tevor; UMW eTlQUIMTIBET:
@Qumens erfleumu)- &S&HHSESLULULL @umend aITW(CNG), Hreulnmssliul L
QUL GTmeIlW 6UMU&:&6T(LPG); QL,60&Hammev LoMMILD LIGUITIC F6V.

erflQumpeit eriflliLy

Iflwsd: &HGomfls WLHIIL- AF& WLHMID Gombs &H6amflé W&,
HCamflaliles WLHINET SHHSHUMTHS HorsSE0h); Ummeneaulll] QeullUblene:
SeoTeol | FemEWImesT Limmeneallil] QeulilBleney; QeulgsHGl efFs:; &Ues  eumu
L@&LILMUe]- ORSAT (Lnemym

VS V MMV ST WmMID CFAILIL &Frgerin(Energy source and
Storage Devices) 9
&H(HeN6T BlemevsHeTenLD: G LIMIHevoTemLnelememay(mass defect), LllemeoorliL] <LMM6L:
e FRIG erHTellemeordeT, sl Lleme-&L QLILGSSLILLL e85 30H Llerey
LOHOID HEUESHH B)6N60Te); HTUSHSHMH LNaTa|EGh STUHEH @) 6060068 GLD
o 6Tem  GaumILTHIHET, s PpMHmeL: Gevgmer bHF e Wledr Hlemeullild,
Ll emev. @&l QLmmev LUMSHISTLL: CFMeLTT QF6) Q& MeTend, Q& WI6VLNenM
LoD Lwerum®; CuLLifleser: CULLK&GT auems:a6r, (Wn&erenld GLL L flger-
2 J Q&F6v, @IevorLITLD Blemev CLIL L fl&6T- Gevl_gidlev CUL LKl nmmih e9&SH wih
Swer GULLI, erflQuUM@peT QFeL&EH6T: Hy-0, eTflQUMTIHET Q&F6VSH6T, Hlievoresiudlf
T lQUMBET QF6L&EH6T, GLUUT CHUTFILLISH6T: GFUILIL Q&TeTend, 6U6MEEH6T
LDMHMILD 2G5 TIJ600TMBIG6MT. LO6OTE T QUITSH 60T MBI 6T (QF ULIGV(LNEMM Q& ITETeN ).
QLTSS LD: 45 6U(GLIL| 6T

GE3151 F&Hem6V §J5SH6V LOMHMILD 60LIGITEOT [HJ6VITE 86V LT PC
3003

&M &HCHMETHGIT:

o QBMIlWemm eaumwWilevns FEHSGEHMT FIHGWLD WeNMUINET 91 LILIGTL S6em6rT
L&l Q& meiTer.

o MLIGTETET BILIHSEEN6IT FITH ,6M600T LDMMID L& 3jemLnLIL|S6r 16T eLN6VLDITS
F & HVSHM6T B GLD (LNEOMEEN6T M.

o MUSTENGT QFULMEnMEDET UTWMISES WOHMID  Q&FWMTnn)SHem6T
SMLPLILIGE0T CLNGVLDITE T & &H605H6M6T HITE 5.

o MUSTENET HJ6 &L LeMDLIL|GETTET — LI IQUIE6T, LeTLS Samlish Q&5TEGS
LMD S&ETTHHET CUTTMaIMemM LWeTUBSH HFE560Mer &HI6|86m6lT
GM&SH &ML,

o UGMeT epeulnmd: Ca:miyserfley 2 6mafl wmmib Qeuefluf® CUImeTmeumenm
Q&wIwl.
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G | Seull&E 0 suruilevns FH S HH6V LMHMIL FEHLEM6T BTSHHL 9
60011601 1UI60T 21 LILIMLG6T — H600THHL_(h Fl&HE560856M6IT 6L LITETLID HITETDIH6V -
QBMIWen 6T, QBMILNeMmG6TeT &L (HLTETES QSTE&GHHT (FadMIGET, BHlemesv,
SLUUTL® umuiley, Q& WM Fn MISET), &MIL0meoTLd (Gumedl s
GPOlwenm, QBMlwenm eflerTdsll UL,  Blpurss Gumy),  eumulevrms
FEHuGmeT  BiHH, QbpMlwenmsener  lBSHUMTHGUSMHEHTeT  ererlul
2 FHEHET (LUTPOM QFUIS6Y, WMI-&FW Lwetur@®). eleréhs FlEos6056T:
alflenguiley 2 6TeT GemMBSLILEF 2 miLiLg e &Heoor(hLil, euflens i@ &L L
Sl emLserfledr LLIquwedley @@ L emlenll QFMHSD, @ ULl @@ LW
6T600TEN 600T WG 88561 LD, @M G6oT MU G&ITL| [T TBIGH6IT.

VAL 576 6U6M & & 6T, QeueLILIMB &6IT, Fo M M) & 6IT 9
60155 6ot | 60T el mSinmmhm LOMHMILD o6 L Blemey,
NempsHHSSID; DG LILIGET IDMMID $I6| aIM&EHET: int eTedlld (W eTevor, float
6TenllD G606 6T600T, Boolean eT&mIlD @ (HLO 6T600T, string eTemilD eUflLBFFTLID LDMHMID
list eTeILD LIL_1QUI6V; DM &6T, Qeuefll LM &6, SaMmIs6T, LITL|&H Famd & TE&GS)
Lieoof], @uisH&Eerfler (etenuflenn, &HESSIMTSH6T, allenss BlIeusseT: @ revor()
mlsefler & LiL g6t LUFlnmmleQ s meTss, n Lml&erfler LGLIL&emerTLl LIFLILS,
@ revor(h Lemerfl&eha @ @) 6emLUNeuTenT STs S emeor i) s.

v Il SLEUUTL® UITWeY, Q&F W Man MIs6iT, 6unlwIh& & s g6 9
BILBSHENET FITJ IL6M6E00TH6T: Boolean 6Tedlld @ @HLD  6Tevor OGHIILG&H6T LOMHMID
@QWER &6, BlUbgemer (if), WLmmHom (if-else), euemevliLereorev (if-elif-else); LIedT(LNEMM
Q&uIsB6ev: Blemev, while, for, break, continue, pass; LIGV6OTEM&H@GID QO &FWIMEn MIGET:
SGLUNWsLILLD WHLILE6T, SJeTLIH SeIliLiend, Lmmlsefler 2 6Tememln LDMHMmILD
LUJHS GBMT&& LD, Q& WM Ja M1 60)6IT I|6MLDE 6V, LD M-8+ WL
Lwetum®; euflhEFIHISET: D GleooT(h&6T, WMMME SHoTenn, &I
QFWMTnMIGHET DMHMILD (PEMMSEHET, FJD QSMTGD); arrays Tl Q& MEGLIL] GLITETM
UL IQUIeV&S6T. adl6msa BlIJeV&EeT: aufss epeuld, WasLeUflu Qumsiedmsr al@LiL,
LI &HGM (Wenmenln, 61600l QGMGLILNT Sal (hgd QFTamnGHemw AMIH6v, Criflulcy
Gx L6, @ BLaINES G 6L.

VS IV LLIQUWELEET, LIGTLE FaMig Q& TG D) H6IT, 2|87 TS & 6T 9
UL IQUIGV&S6T: UL IQUI6V LSSTeoT QFWeuLITH&6T, LLIQUIey SHleoorT(h&H6T, L L1gulev
Wenms6T, ULiQuiey  &Hm&, Umwpe, wLIOQUQUWIHLE, ULIgulemney
BHEVHIGSH, LILIQWENET 26me(H&HE6T; LIoTLS FaMlsd G&HTEGH&H6T: LeoorL|d
FoMG QBMTGHHEHHEG FHLILGHM6T QILPBIGHN, LIOTLEH SaMid Q&S5 Hemer
SGUNWsINILWLD LS LULSETTS  GWTERSH);, AHTTHSHEET:  Q&EFWevLITHE6T
LDMHMILD (WPEM&ET; LILIQUuIedleT GUL L QFUWTHSHID - L IQuley LiflEen; elers: s
BlFev&ser: eTefll euflem& IR &S 6V, LIL 60 eUemTLIL LD, LOMTevoTel & 6erfl6or

LG LG LI6vT M &6, Flevevemm TR S ST 5560

G V Ca&MTLIL &6, QS ITES B &H6T, QLTS &6t 9
G&MLILS6T IMmmID lFlelevdE: 2 6T CSHITLILISET, CSHMLIL &6 LIg.&5860 DMHMmILD
WIS, allgeyl (hHld @QWER; &L LeneT aufl 2 darafhser, Saumisear mmin
B Nevs@GsH6T, BaVEGEHM6ET M&EWTEHSH, Q&TESHH ST, QUITH &6,
aflem&:a  BIJeVSHET: QUMTTHMSGHEMET  6Te00TeI&H6), CHMLILGHMET BHHGVHSH6,
QUMSGSHTENTT eug Fflumyliy, & LIQLesor eurldL] FiflumiLliy (0-100).

QLTS SLD: 45 UG LIL|S6IT
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LI6V 60T 6IT:
@IbS LG LIL (P BSHSILD, LOMTE00T6U T&HETTEV Gl&F IS FnldUI6DI6):

CO1: arerfll HeoTEHGBL_(H F1&H8605 6588 MeT el LNemM FI686M6T 2_(H6UTE G55 6V.

CO2: aTerflul LIS TSI BlJeVSHEMET 2 (HeUMTEHS QFWELIHESIH6V.

CO3: FEHEMETS BTG5 BLIHSM60TS6T LDMMILD SLpMHFenwll] LweTUbH &S5
eTerf I 60 LIS ITEDT [B1T6VL&H 606 6T(LD S515560V.

CO4: emLISTEIT BIT6m6eV QFWeVLIT(HSHETTE Flen s s 5 6V.

CO5: eMLIGTEOT LIL_LQUIGVE6IT, LIGO0TL|E S MIS Q& TEH &6, & T TH &H6T
GumesTmeumen ML LUWeTLBSH) dal (& Sremalll LTS mIH s siauliLI(HSS56V.

CO6: emLIG 60T Bl T6LE6Tl60T eLpeVLDTE CaMLILIS6TI6L 2_6TET &6 5606 LG8 56V
LDMMID G&HITLILS6TI6V &6 8606 6T SIS 6V.

2 60 L& MIGET:
1. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition,
O'Reilly Publishers, 2016.
2. Karl Beecher, "Computational Thinking: A Beginner's Guide to Problem Solving and
programming”, 1st Edition, BCS Learning & Development Limited, 2017.

GMILLINT LS55 EIG6T:
1. Paul Deitel and Harvey Deitel, "Python for Programmers”, Pearson Education, 1st Edition,
2021.
2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1st Edition, Notion Press, 2021.

3. John V Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data"”, Third Edition, MIT Press
2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.

5. https://www.python.org/
6. Martin C. Brown, "Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.

GE3171 S &&Hemev G556V LDMMILD 6mLIGITET BIFLTHESH QFWwpwenm L T PC
004 2

GM&CSHTETH6T:

o FEHUBMET BFHGLD (NemMEameT Liflhg Q& merTer.

o MLSSTeTT I LILIL BIFeVTHSE &L LemL0LIL|&HemeTd: SHMHmid G8smeTer.

o BI&GLD CBT FHHMEHEHHESG BIaH6TTSH LIVCaIM &etoflell 2 &5 &6 6mLIg TeoT
e ullev LUIMHE Q&

o MUBMeNT HJa &HLLeMLILGEHETTr - LLIQUIVSET, LeoTL S SaMis
QEHTGHH6T LDMHMID HTTHHET CLITETMEIMNM LILI6TLH S S.

o emUGMeT epeulnmd: Camiyserfley 2 emafn wMHmih Qeuefluf®m GUImTeTmauMemMm
Q&FwIwl.
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U C&F TS 60 60T 61T:

GMIUL: aieum UFlGFmsamerwWiaiin UFlhasienrsasliul L adMHSHHHTL(H&H6T
e fleemer GG &HLIGESTLOHHearmer. gpilaus Lulmmellliumery wmm
F1HHLHMET @55 CaHITa6US 660 Ul ealemDLILITT 6T6dTml THTUMTTHSLILGSHMS.

1.

10.

11

ererflll BIGLCHT evevg Mlallich LVl QSMLIVEIL LI FI&5H608 66T
ML WIMETID &Hevor(h) HJ6Y &Meoorel LMHMID H&HMHSHTET 6l6md8sLILIL BI85 66T
2 (HAUMHGSHO. (WeTamy &S sWMHlEsH60, Flevevenm TESH SWMiflg g6y, Sin
QSMLI, @@ CLILLTT en&FsHerfler Tl MIFH6v, @@ 6% SHLLNulleor
6T SIMIBH6V, eneTml &L L AC FFHHW,L 19607 LOleTCeT L LD 85600155 (H &6V
GUITETMEm6)

erefllll  FammiGeT WLOHMID QeuefllUTG&E6TL LWeTURSSH  6mLIgmeor
Bleumss.  (@uevor(h  WmMlseflar L& LILSGaeT UFlnmME&Eas&TeTs, n
rlsefler LH LI &GaeT ULy, @reor( Letefleserse @emlullevmer
SMTSHS e SiMls)

51 LI 15 &5 60) 60T &5 61T LM MILD G LP6VEEM6ITL LweTUG S SMladlwiev
FEHHVEEHEHEG BI6 SHTERS. (616007 GIGTLJEET, 6Tevor LIMMKIGS6T, LIFl(®
LIIT 6@ & 61T)

L LG UIGV&6T, LI6ooTL| &5 Fo M5 Q& T&HD SHemerL LweTLB S5
Bl&LPCHT/QSTNVEHIL LI LWeTUTHHMeNE QFWLIHSSHH0. (HIeVEEH 6V
@HHEGSID 2 BLLINSEET / @@ &Ml fFamser / &L SLOasSNG
CHemeUUITeOT  QUITIHL 86T - ULIQUIGV&ET WMmMmID  LeoTL &S Samis
Q& T&HT s6rfletr Q&WweLLITH&6T)

SH6E00TTBIGH 6T LDMMID &ETTHHMETL LIWeTLBHSS BlHWLECHT/Q8 60 mIL LI
LweTUTR&em6TsE QFWeLIBSSHIH. (QOml, @@ STeollumG GLmLLTF
QAUMHEOTSFHET FoMIG6T, Falley S LWL Famsear GUTETMEME -
H600TBIG6T LDMMILD 38T TH &6 6T Gl&F WevLIT(H &6iT)

QEFUWMSnMIGmMET LIWeTURSSH S LBEHET QFWOLRSHH. (QSTLF
QUBSHSHL, @Uevor(h WLHILILGemET WLMHMIGey, LLlguiedey Wasliuiflu 2
6T6O0TS6M 6T 3N &6V, ALY eUGSF60T LITLILIETEn6! i) & 6v)

FUMIGEM6T LIWTURSS BIFeusHemeT QFWLLGISSHH0. (HmeuBLld alflensg,
QMY REGHEHOFTE, (NSS! 6T6UTe00 &HMS, IS SIHHEHEEG LIS 6T
LOMMHMI 6T &SI &HE6M6T 3|60 S 6V)

FWSLILLL QSMGH&HET WMHMID MUSTET SIHlen6)  HTeVSH G en6TL]
LIWeTUR &) BlTeusenerd QEFweLI(h&SI5H6. (pandas, numpy. Matplotlib, scipy)

G UL MG WITEHS6m6VLI LweTU®m &S BISPEBHI/QSMSlevEIL L
LWeTUTR&e6T QFWeLBESISH0. (@M CoamUiledmha MG MmTeTmisES
BHGCV[HEH), QFMTMHE 6T 6TeooTemm g6V, L& HevorL eUMTFTEHem s el 35 6v)
A@ellevsE asWTEpsamell UwWearUBGSSH BISLCHT/QSTleunIL L
LwWeTUTRQ&em6T QFWLIOSSHHN. (LRSlUISHT aUGHELILGST alIHLD
NemLp, eumgameny euwlgl FiflumyLiL, GG Lesor UL FFlumyiiLy)

. LGSO (Pygame) &(Hellem Ul QLT TUIS6V.
12.

GH&HGID UbBS, &MY UbsWD Cumsrm ellemeTwml (B Q&weuLITL (H8eme6rT
MUGCHMLI LIWeTLHSS 2_(H6UTE &S 6.
QLTS SLD: 60 6UEGLIL|S6IT
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LI6V 60T S 6IT:
@b LI LIL] (P HSHSILD, LOMEITeUT&HETIT6V QFUIUIS FnldUl6m6l:

CO1:
Cco2:
CO3:

CO4:
CO5:

Co6:

eTerf | &HeooTEB L () FE:5H608EHESTET aULLl (LN BT6)5HeM6T 2_(H6UTEH G SH6V.
6TeIf I 6 LIS ITEDT [BlTEL&HEMET 2_(HeUTEHS Q& W eVLI(H S SIS 6v.

FHHOHMETS HTHE BILBSHMETHET WMMID S&HPMHFenwll LwWeaTUh S

eTerf Il 60 LIS ITEDT [B1T6L&H 606 6T(LD S5 6V.

LG ITET BlTemev FemnGLILGSMHEHTH GF W M8 MISeM6rT BT L0 Meool18 85 6v.
MUSTET  &re| SLLembLLsemerl UwWeaTU®GSSH ol (s SIenes
QFWLI6VITESH6V.

QLETEUMBET LWeTUTH&HMET 2 (HeuTHsd MUSTET GSHTGSLILISHm6TLI
LiwleoT LU() & &6V

2_ 60 LSS 8 MhI&6:

1.

2.

Allen B. Downey, "Think Python : How to Think like a Computer Scientist”, 2nd Edition,
O'Reilly Publishers, 2016.

Karl Beecher, "Computational Thinking: A Beginner's Guide to Problem Solving and
programming”, 1st Edition, BCS Learning & Development Limited, 2017.

GMILLIENT LS55 EIG6T:

1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition,
2021.
2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1st Edition, Notion Press, 2021.
3. John V Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data“, Third Edition, MIT Press
, 2021
4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.
5. https://www.python.org/
6. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.
BS3171 Qumiwev HMID CeuluwieL Iy lleusHLD L TPC
00 42
QuDLNweEL gyluleusLD: (FCHMID 6 (L LFIGCETS 606018 60):
CHT& & MmIG6N:
e LicuGeumi 6160)85 LI TEOT @uimLIwev Ulels o _LI55[T600T BI85 6rfl 60T

F I WITeoT LIWIGOT LML 60)L_858 M MI1& 6\ &5 TeT6e) Sl

sremel erelalmm GF&IlILILG, elpmGeag WM Qg efleumer MHMILD
FHESHLOMET (e MUINeL6ETE S (NI U|LD TETLIENS i Ml6US.

QWMLIWE Q&TeTem&ES6eT MmN GFMsamers e skerfler  allemsasin
QBMTLIUMET FIHHOBTEGLD B)MedTs:em6Tsh &M MIS0 S TeTal S,
LNenpeml&GemmeaLILUWaTLURSSLILGILILD CFmgemnerr jemei(hl&eT Wmmmin
BIL LBI&6TeV LNenwpemul S Tnment L.

16



e IMETHS UlausksL LWIHEF &6 ler el el LUGH WD DTeoTalen 6(hH
Q&WedlevL LIBICEHMUMETTTES L85 EH6V.

1. (PMI&E 2a1F 6V — SDLNUIN 6T aflemmLUiL] LDM(H6VeNV LDMHMID QIPESHLOTET LOMMILD
RMBISMHM QUITIHL_&6rfleor BlevemLngH MedT &(IH6voTLD 1T LN TeT15 5 6.

2. smeorlq.eSeurflest ererflil @M GLOMET1&H 2|6M6V6)SH6T.

3. FmeoT 9J6LEVITS UEMETE)] - Young's LOM(H6V6N SITLNMeT5 S 60

4. Gmeor euemea - Young's LDMBleveny HLnmeoil& 560

5. GevF - L IgemW (RCT M) LIweTLB &S Cevaifleir oi6m6v

bergeng GLnmenfls g0

6. HTHM 3L - @@ QL6LES WG TeT/& WD LNUN6TSH L L060T HITLOMenT18 560

7.0)9LLIQ&HEVSHEMLLIT  —  6T600T600NUIGY  Slem6T MHMID  FHMISE SHTETEHLIN
B&HMTeoOTH MG B L0608 56V

b)&aFRSIMTTaULH - Geu&F LWeTURSSH LTSI  3HVS5MS
S TLOMTeoT1 55 60.

8. @051 (BCTImE) - Hramsealey WQWTedamenseflear ColsmsHams
S IL0mevl &5 60.

9. YL JTCEMmentl& @&TLF&QUGETSLLIT L 660U 60T GoU S &M S LD

T JeUml & 6rfl 60T & (HE8856M& LD G0 menflE 560
10.5LM6V VIIVSEQLILLY — @0 &ML SHUNer CLierl. @emLGeaueflenulds
&600T LM &5 60.
11.6p6rfl I 6OTEOT (WS S ellemeray
12. D EHCHEVFET @)60TL QUGS L.
13. QLDEVL_6V (Melde'’s) &b LIfIGF TS 6t 60T
14. euITL_Lg.6N)(Lattice) emLsorLilgen G eLpeuld LIKfIGE ME 60 60T.
QLTSS D: 30 6U(GLIL|&6IT
LI6V60T:
@bSL UgLemU (PIg5S LNME, DMeoTelJSeTmey @en&dF Q& W @) wevCeleur(hLD:
e LeGaum @QumLiwey yuleusds 2 Lisgeormisefler Qaweulmlenl LU iflbs
Q& MeTEUS.
e gllas Hrmel UGLUTWe QFUW  eampsemey  WmHiflesenerld
LweTU(bh S SIS,
o Sjamey FRWME LGSHMe LONDWSTISESSMmS lafluLghHE SHenlls
LTHFl&66T 6(h 26L& L0MsLILIW6ETLG &S00S
e gL SHHeUM JTGHH6U, QFULMHEGSH WOHMID UGLUTUIeY
Q&FUIS6V.
e LNp5F eneurs:emne6T 5601155601 LMD 58 SIemLPLIL LD ST&H8 (LDIaIS.
GCeugluilwiev gylleusLd
1. (INSHEOTMOGTIOMS  Na2Co3 SWMHHHL WOHMID (NSHETMD SIS
LweTU®m S BInm& rfluller oullevsserennemn LS LILNH 860
2. HomHflulley 2 6Tem LLGAIHSTIMHIGET WMHMID eMeUs6Tlear IjeTemel
G060t 55 60.
GF MG 6m60TH 6T @) JevorL_masLILNfl& 6|0
3. Brfledr QUMEs ,HsMH&HTOE WLOHMID BIFHST &HlQe0TEHEHaTemnemUl  EDTA
Wemmeneuld Giomentls s ey
4. afllmisGeugeny pemm  epevld BIwmHflsefledr DO 2 6TOTLGHHSMS
SLomefl 5560

17



10.
11.
12.

13.
14.

15.
16.

ATONTCLTGWLfles wemm  epevld  Hiwmdflullesr  GGermen ()
2 GTEML&:8556M8 SIJL0Meoi18 8560

CWmTCLmMALWLf eLpeVLD Q&ETH&HSLILIL L 5600 [JF 60l 60T Q&L
2 6L 58563 60T DG LILTH Wenm

Ggmell QL] epevd BwmE flullesr TDS WHLILTH &6V

PH WlLempl uUwWeTUu@®sSS easmTh&EslUlL el Crm@Cermila
06L& F 60T eUEdlemLDEmL BT LOTET 5560

FHLESH S MeoT(conductivity meter) WSLLemTL UwWeTU®SEH Lblevmigerfleor
FHevemeuWilev »Lilevmisserflest auedleminemwl SIJL0mesi18 860
GFmuWFCULM&E aHrmer CuIlWD GGeTmenTL Q6T &L 5SS meir
ML L Greaqedr (TLpLIaIMS56V 60 L Greqeor)

QUITLQALETCLT WLl UwWeTU@®E5H smheHsLUULL  HenTgFedler
@\ (BLOL] 2_6TeTL&H855) 60T DG LILTH &6V

2 BEUIMTEGEHEVEMEUSET LDMMILD HevemeUd6T LGS emer LiGLILIMUley

6TG6L 2_aTerm Bles60 LHILILTH

erflQum@eTmmiderfluLl L6y Blevsasflulledr G&HMIMWLDMeT  (proximate
LUGLUUTWE eall@er(h &Gyl WLLemyl uwerU® S Blevsasifludler
FHCeumfl DG LIemLIS BTL0Ment|& 86V

ORSAT S (paileLneuld &L1esHeumy LiGLILITUleY

BTGeoTT GeuHulluiev

FT6L-Q6VeLN6EVLD HTCEOTIT FIG6TSH6T( Ti02, ZnO, MgO, CuO) SWIMfl& 860

18



