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Earnae. Cypranr, qaxuM r.uunxrnrufiH raapbtH

fleqsrx 6onox ynnpnbrH
6onoecpyynax

Hnlrner yHAacnon

Yp AyHa Cyypuncan Sonoecpon(YflCE)-srn oHorr, apra ayfir xeperxyynex; npoSeccop, 6aru HapHH

cypranrHH Marep[an 6onoecpyynax, cypranraHA ]ur4Hg saax 6onox ynenreexufi apra syri HoBrpyyngx
axnbrr AgMxr,rx apra syfirsop xaHraxaA opuJr4Ho.

l'lpoQeccop, 6aru Hap FBqbrH 6onox ynrpnHH uJaflraflrbrH Marepuan 6snrrsx4ss oHoryy
ygrp4auxufir MepAeH, Y,QCE-urn oHon apra syfirefr y*nAyynax u:aapgnararafi.
fiaqun 6onox yn[pnuH uanraflrbrH MarepranHr 6onoecpyynaxAaa Aapaax uJaapAnaryygHr MepAex
xu syfrrefi.

,/ Xil..{ssnriH cypanqaxyilx yp AvHryyA(CLOs)-railr rogopxofi nox
Xuqoonrfix cypanqaxyfix yp AyHryyAo4 Enyuurx raxconortarfiH raHrH us4sxyfi, cslrenreexrft
ryBuJhHryyAltilr rycraxr' Ulanranrurx xen6ep 6onox xyraqaar root-lox

r' lljanranrurx 6frsq 6a 3arBapbtr rogopxofrnox

Xn.{eontaix rypuJr4A 6onos rorcrenA o]oyrHyyAbrH ossMr.ucoH CLOs-r yHonox yxenreexrfi xer xen6ep
Hb eBqbrH 6onox ynupnuH uJanranryyA 6aiaAar. 34rssp llanranryyA Hb Hor raflaac opyrHyyAbrH
MgAnor 6a yp va4aapyyAur, Heree ranaac 6arurnfix saax/cyprax apra syfir yHonox qyxan xocor oM.
Triuesc ryxafrn xnqoenufis RBqbrH 6onox ynrpnHH uarranrbrH MarepranHr 6onoacpyynaxgaa
xnqosnuilx cypanqaxyfrn yp 4yxryy4refi ynnAyynaH 6nyusrx raxcoxorunfiH raHIH nltegexyfi,

cerrenrsoHrfi ran6ap /cognitive domain/-uu 6 ryeunxg aBq yssx Hu syfirefi.

1. Xnqeenrix cypanqaxylH yp AyHryyA(CLOs)-rir rogopxoinox

Tyxarax xrqoenrfix cypanqaxyix yp AyHryyA(CLOs)-ufir 3eB, oHoBr{rofi ro4opxofincxoop xuvssnuilx

rypuJr4A 6onon rercrenA otclyrHbr ryfrqsrrsn 6yny cypanqaryfiH yp AyHr xep 3opor o$MuJux6airaar
6o4rroftroop yHonox 6onoux 6ypgsxs. Men cypanqaxyfix yp AyHroec xaMaapq cyprax, cypanqax yfin
axrnnaraa 6onox yxsnreexnfi aprur 3eB ro4opxofinox av xonSor4onroi.
Todopxoilnonm.' "Ooyrxyy4 ryxafix xrqosnrrir cyAanx Ayycax yeAso o3oMr.ucsx 6afix MoAnor, yp
qaABap, xaHAnarbrH xarcaarrbrr xr'.{oonr4iH cypanqaxyfiu yp AyH rsx HopnoAor'.
CypanqaxyfiH yp AyHryyA xu SMART 6afix €crofi. Xycnerr 1-4 ysyyncex eArssp 5 r.uaap4narsrr xaHrax

xoMxsoHA CLOs-r ro4opxorinox €croil.
Xycxerr 1. CypanqaxyiH yp AvHr roAopxoinox "SMART" 3apq[M

s SPECTFTC /TOAOPXOTZ/
Onyrax cypanqaxytrx yp AyHr yHrraaA qyxaM oy
MeAAgr, qaAAar 6oncox 6aixurraa xonx qaAAar 6ailx
€crofi.

M
MEASURABLE
/xSMXhrESXYt4tU

Ooyran cypanqaxyix yp AyHr f,Map ryBuJr4HA
o3oMrJJcoHoo MoAox, ryynnfrree xyflooH oeBlxeepex
6onouxrofi 6afix €crofi.

A ACHI EVABLE /XYPtl Eofl OXYklLy
Eonouxrr qar xyraqaa, cypranrblH Marepranur
auJurnaH ryxafix cypanqaxyfix yp AyHA xypex 6o4nr
6onouxrofi 6afix 6cro[.

R REALTSTTC IE,OAUTt
CypanqaxyfiH yp AyH Hb oofraHA 6onox ryxaftn
Hoxuen 6aiuana roxr4DcoH 6afix €crofi .

T
T|ME BOUNDED /XyrAqAAHbr
Xfi3TAAPTAIZ/

Tyxafrn cypanqaryfix yp AyHr nMap xyrallaaHA
oaouurxufir rnepxrfincsx qar xyraqaaHu xt3raap
6aix dcrofr.

-.1

I

:l-

1



Gvpanuaxyix vp .avx.q Envraurx raxcoxourir rvcrax

"SMART'3apqMaap xuvoonrilx cypanqaxyfix yp AyHr ro4opxofinoxgoo saH yfinraftx snenaexr 6yoy
6onoacponsrx yfin axrnnaraar rycrax uaapArararafr. Cypanqaxyfin yp gyxryy4 xu xorrrxux 6onoxyftq
5ailraa ocoxrilr Snyuurx raxcououurir auJlrnaH ro4opxofinx 6onxo. Enyrtaux raKcoHoMr4 laarunan
syil/ xu cypax yfinuir rypBaH ryBuJr,rHA aBq ysAor.

Xycmerr 2. aHrnnan ayfix xan6spyyg

Envuurr rarcoxourlm rannn uaaexvi. csrrenrsgxufi ran6apaap opwxurr vmenex
Snyrtaux aHrt,rnan ayfireep raHnH MoAoxy[, corronroonufi ran6apur xycHgrr 3-g ysyyncsx 6 ryauunrofi
6afixa rox rogopxofincon 6afiHa.

Xycxsrr 3. Taxnx uegexyi, corronroaHr,rft ran6apurx 6 ryeurrx

Taxcoxour,r
Enyuurx raKcoHoMr,r

/1956/
Axgepcoxsr caixpyyncax

raKcoHoMr,r 120011

Taxux ue4exyfi , corronreenuil
ran6ap

Moansr /Knowledqe/ Ceprsex caxax /Remembering/
Oinronr /Comprehension/ Ofinrox /Understanding/
Xsperneo /Aoolication/ Xepsrnex /Aoolvinq/
Axanns /Analysis/ 3aanax unHxnox /Analyzinq/
Chxres /Synthesis/ Yxsnsx /Evaluating/
Yxsnrss /Evaluation/ Ewsox /Creatinq/

34rssp ryBuJr4H 6ypr xon6orgox cypanLlaxyfix san yfinnilr yin yryygsep rnspxrfinox rouu0onx
6onno. Snyuurx raHrH MgAgxyfi, cerrenresxufi ran6apuu cafixpyyncaH xyBrn6apur xycxerr 4-4

Y3YYn3B.
Xycxarr 4. Enyuun raHHH usgsxyfi, carronrgsH]lI ran6apurx

Ne Yxgcsx ryBlul,tHryyA Togopxo[nonr K-S-A froeroop/ T-D-F froeuoop/

1

COGNITIVE DOMAIN
lTatwt us4exyil,
csrrsnrssxufi ran6ap/

Ooyrnur qaAaBxu,

coTronroo, MSAnor
KNOWLEDGE

/Msansr/
THINK

/Corrsnroe/

2
AFFECTIVE DOMAIN
/Me4pertrx, xaHf,,narHH
tan6apl

Ms4peux, cerron
x6Aren, sax yin,
xaHAnara

SKILL
lHaAeapl

DO
Nilnl

3
PSYCHOMOTOR
ff[n, aaanux ran6ap/

Eue 6nn4apux
qa.aBap, aaaan svfi

ATTITUDE
lXaxtnaral

FEEL
/Meapeux/

Taxnn
usgsxyix
TVBIU}IH

Togopxoftnonr Yin yr

Cepreex canax
/Remembering/

MoAasnnrfir oproH caHax
Aw rarax, xafix, 6ynernex, xarcaax,
6afipu:nur rorroox, Hopnox, oprgx Aypcax,
xyyn6apnax, onx aBax, coHrox

Ofinrox
/Understanding/

Caxaa 6oAon ocasn orinronrutr
rafin6apnax

Oxqnornftr rafin6apnax, aHrrnax, AypcnoH
eryYfl3x, yt{pHr rafin6apnax, aAvmrrax,
ofinryynax, rofiunox/xoopornox/, raHbx
M3.A9X

Xepernex
/Applying/

Tanrn eep HexLlen 6afi4an4
ugAsgnnrfir auJIrnax

Xurfix ryfiqeex, ryfrqsrrex, 6renyynex, 6yresx,
xopoDrryynox, 6onoacpyynax, yfrn4ex,
aapaaflvvnax

3aAnax
t.lJ14H)Kn3X

/Analyzing/

(tlJyyn,txnenr carrenrss)
Ms4esnnu[x ranaapx
ofrnronryyg, yf,nAaa xon6oor
cyAflaxHH ryn4 ryynrfir
x3cryvAgA 3aAnax

3oxnox 5ailryy nax, xapbqyyflax, syfr pnyynsx,
6yqaax 3aAnax, axxaapanrai axurnax,
rypurl4x, AYrHsx, qorqnox, cl4creMqn3x,
Aapaanyynax, 6frqoa opyynax, HorrroH
AVrHSx
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Ynonsx
/Evaluating/

(UJyynaxnenr carrenrae)
[IJn[4en eceen yin4ex 6afiraa
qrr xaHAnarbrH 3eB 6ypyyr
ryHraax

flaqur yHongx, uanrax, uJyyMxngx,

'1npYYn3X, 
snraar Torroox, r,uYYx, x3Mxr4x,

xsHax, epeuSe rorroox, Tecrnox,
6aranraaxvvnax

Syreex
/Creating/

(6yreenv cerrsnree) l.lJrxe
caHaa, 6yrssn x[fix, scaen
]oMcbrr eep eHLlreec xapax apra
3aM

Eailryynax, 3oxldoMxnox, 3oxroH 6yreex,
ToMbgonox, TaaMarnax, Horrrox, noonr xrfix,
6yfi 6onrox, reneBnex, yIn4aspnsx, yrcpax,
xtafrnyvnsx

An4epcoxsr cafixpyyncaH raKcoHoMoop ryBuJr4Hryy4rfir yrin yrogp unepxrfinex, uex 4se4 2

ryaulrxrnfix 6aipur conbcoH datAar.

614 orcyrxu 33oMr.lJcoH 6afix xuqssnuix cypanqaxyilx yp Ayxryynrfir yHonoxAoo r4xoHx roxr4ofiAonA

4espx 6 ryauxrfi AooA 3 ryBIlIH /uoAnor, olnrom, xepsrnee/-4 aBq y3Aer 6aficax. 3xs xu uaragryfi

ryxafix xuqssnriln cypanqaxyfin yp AyHr ypbAqr4naH ro4opxofinooryfr, r.rex cypranrbrH yiln neq 4espx
6 ryauux4 FBarA.qar xs4ufi v ryyxufiree 6ypax 4yypsH yHonox crcremufir xopgrfloAorryfr scgsn
cypranruH yin naq Hb 3eBxeH gooA 3 ryeulxrfi xoMxooHA FBarAAar sepor ryqxH syfinyy4eec
uJanrraaflx 6afixa.

Tufirtasec 6n4 cypranrux yfin RBqHH qaHapbrr Aoounyynox, oroyrHyyAbrH MsAngr 6a yp uagaapur
6o4rroiroop yxensxnfix ryflA oxnooA xuqoonrrix cypanqaxyfix yp AyHryyAtair Snyusrx 6onoacponurx
3opunrHH aHr[nan syfix 4aryy seB roAopxofinox, ryyxrfrroo cyprax-cypanqax yfin axunnafaaaap
AaMxyyflaH xoporxyynox uJaapAnararari. exs Hb cypranrbrH eBLlaA otoyrHbr MoAnor, yp qaABap,

xaHAnara xop 39per axux AoBrur,lx 6aficax 6onox cypranrHH rercrenA f,Map ryBUJHx4 xypcxufir yxex
see, 6o4uroil yHonoxoA '.{HrnoHo.

Xycusrr 5-4 Snyuurx aHrr4nan syfix raxnn ue4exyfi, cgrrsnrgsFr4i ran6apux 6 ryauux4 uJanranrbrH
Mareptaanbrr 6onoscpyynaxag uaap4nararafi rynxyyp yryvA 6onox acyyrrryyAbtH xt4ulosr
xapbqyynaH xapyyncaH 6ailaa.

Xycxerr 5. Enyuum raHHH magsxyfi, carrcnrcaHhf, ran6apaap
ularrarrbrlr Marept,lan 6onoacpyynax xt,turoo

Taxnx usgexyftx
ryBUHH

Togopxoilnonr Tynxyyp yr Acyynr

Knowledge/
Remembering

Yx4cex ofinronr,
cyAancaH
syinee eprex
caHax ryBuJ14H

Xsu, roy, RaraaA, xsoos,
xaaHa, xgpxsH, xac, coHro,
on, rogopxofin, y3yyn,
xarcaa, roxl4pyyn, Hopn3,
xon6o, xsn, 6n.{ rsx Mor.

...-r Hopn3.

fiapaax rafin6apyy4aac anb Hb

sea 6o?
3ypar 6a erergnuir sea
xapramyyn.
...-Hbr ron yayynsnryyArfir
xarcaax 6n.{.
3ea Aapaanyynax 6uq.

Comprehension/
Understanding

Yreep
rnepxrfrncex
nasAegnnnir
r.u14Hxnex
yxaaHH xSnA
xepBYYnsx,
cxeu, rpa$rx
AnarpaM
auJilrnaH
railn6apnax,
TOBq AYTHOX,

6oAox
xapbqyynax
ryBUHH

Taran6apnax y3yyn, Horrrg,
xapbqyyn, anra, unepxuiln,
Horon, AonrspYYn, xapyyn,
Aypcon, AyrHo, roMbeon,
xepBYYn, aHr]4n,
rafin6apnax 6u.{ rsx Msr.

l-paQrruir axurnaaA erceH

QyHrq nmap saacapr 6yypv
6alraar 6uvxe yy.
... xyynuilr xopornocoH xr,lruoo
raprax niln6apnaxayy?
... xapuqyynan 6ru.
...-r eepufix yreep rafin6apnaH
6n,{.

,[oopxooc xaururis cain
xapuynT xu anu ao?
...-HU axurfl araar t ahn6apnaHa
yv.

[apaax ro4opxofi nonroHA
avrxsm xril.

Application/
Applying

Eogox, yoyynox,
3yparnax, AYpoM
TOAODXOTfiOJTTbT

Xepsrns, 3oxr4oH 6afiryyn,
auJ14rna, rypur, xenqYn,
TOOI{OOfl , TeneBne, COHTO,

Yyxrfir xopxoH rooqoonox ee?
...-r onx, yp aurnfir roorloon.
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r x3p3rn93HA
opyynax ryBrrJrH

rrlilfiA83pn3, 3arBap rapra,
roAopxofn, 6o4ox rapra,

ryiqerre rox Mor.

Oepnfix cypcaH ayines aurrnaH
uufigaepnens yy.
...-r xuuog rapraH railn6apnaxa
vv.
...-r uufi4exnfix ryngra cypv
MgAcgH syilnee xopxoH auJ[rnax
eg?
Xepea ... 6on yp AyH Hb xopxoH
eepvner4ex ee?
...-r uufiAoxoA ...-r xopxgH
auurnax ae?
...-r oepqnoxufrx ryn4 nnrap
oneMeHT auJrrnax 6onox ag?

Analysis/
Analyzing

Sypsn4sxyyn
xscryy4ufrx
f,flraa, oHqnor,
yt{14p uanrraaH,
yf,nAaa xon6oor
TOrroox, 30xt40H
5ailryynax,
epeu6enex
ryB[.lr14H

flyx r.uuxxnnrgo xr,rfr, aHr[n,
xapbqyyn, [npYYn, 3aAafl,
xyBaa, uanra, xaprfi avnax
rooq, xnn6apqHn, enra,
gBqHr xFHaH uanra,
6onoecpyyn, uranrraaHbrr
rafin6apna, AyrHa, receen,
r3x M3T.
- OrerAenA axanua xnfix

/Sternberg's taxonomy/
- Acyy4an4axanra xnfix
- l-lorq acyyAanA aHanfi3

xuitx
- Cncreua aaanus xuitx

flnraatail 6a recrofi ran, cafix,
Myy FMap yp AaraBap 6aiaraar
ro4opxofin.
Sngxrri MoAex ayrail agnn
6aixa, axanrg xri.
... xu...-rofi xopxoH xon6orAox
ae? ...-rra AaraaA rgx 6oAox
5ailta?...-Hbr uramraaH Hb roy

ag?
...-A AyH uJl4Hxunroo xuix, ye
uJaryyAur xarcaaH 6rv. ...-g
f,Map AyrHonr xnrix 6onox es?
...-r Horon. f uap xauaapan
6ahna as?

Evaluation/
Evaluating

Caxaaraa
xerxYYnox,
ryHraaH 6oAox,
uJ14ngx, coHrox,
r.ryyuxnsnrsi
xaHAax, YH3rox,
uufi4sx ryBUlrH

3oxron 6ahryyn, Horrro,
xopBYYn, HsBrpYYn,
3OXr4OMx[n, YYCTO,
xerxYYn, YH3fl,
6onoacpyyn, receen,
3arBapqxfl, TefleBne,
ypbAr{14naH Tooqoon,
TaaMarna, caHan AoBruYYfl ,

uui4, sacaapna, eepqnn,
cafixpyyn, 3oxr4LryynaH

x0p3rn3, oHonuH xyBbA
rafin6apna, coHroH
uJanrapyyn, recrSn, ycrra
rgx MoT.

,Qeaurnnrreil Tan Hb rcy se? Ta
aflb 3aMbrr coHrox 6aficax 6g?
exe ullti4eop 3eB yy, aaraaA?
Anu apraap 6o4aon rnyy
oxoaqrofi ae,earaaA?
fiaraaA...rgx Hgpflscsx 6o,
uanTraaH xu oy ee?
lllufiAoxnfix rynA f,Map
eepqnenr xrIx xeperrefi ae?
Xspxex cafixpyynax ae?
Xspsa HexLlen 6afiAan ...rsx
eep'{nerABen xgpxsH u.rr,r fiAgx
eg?
[IJanrraaxur xu napufi avnax
rooqoH rapraHa yy. ...-r 6yreex
6onox yy, flax?
[apaax refleBnereer ra xopxoH
eepqnex ag? ...-r xgpxoH
SOXtlOtr{XnOX AO?

Ca[xpyynaxuH rynA xopxsH
Horrrox ae? Yyxnir xopxoH
recrngx es?
...-r u:rrlAexuilx ryn4 3arBap
rapraHa yy,
... 6a ... xoepr rflraa 5ailxayy,
ra tov rox 6oaox 6ailp,a?

Synthesis/
Creating

Caxaaxyy4ur
HOrTrSX, tur4H33p

AYpcn0x,
6yrsex,3erHex,
TeneBnex

ryBUJ14H

tUui4aep rapra, coHro,
HOrTrS, UTYYMXUn,

unfr4aspne, 3eBTro,
M3Tr3n3, YHOn, ryHraa,
roxr4pyynaH xep3rn3,
xapbqyyn, 3eBluilnq,
qaHapHr roAopxofin,

Yyresp eep Dy 6yresx 6onox
ee? 6u taHrox raaMarnax
6ailaa. Acyy4nur uxrex unfrAex
6onox yy?
Touu€o, AyrHonr see re4rrfrr
MareMartaK apraap 6arnax,
ryvxrfir xoporngx.
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opoM6on, y3on 6oMoo xon,
rafin6apna, xonorr-1, aq
xon6orAnHr rorroo,
Heneenn14fir rorroo r3x
M3T.

- Paradigm
preserving: Cucren
YYcrox, Hyraruyynax
/Minger's framework for
crltical thinking/

- Paradigm
forwarding: Crcreuufir
qaal,u14A xerxYYnox,
cafixpyynax

- Paradigm rejecting by
paradigm redirection and
reconstruction:
OAoorufrx cucreuufir
AaxrH 3oxl4oH
6afrryynaxux ryn4
30rcoox

- Paradigm rejecting by
paradigm re-initiation:
O4ooruftx cucreunilr
6yp lurxesp 3oxl4oH

6afiryynaxun ryn4
30rcoox

l-lpoqecc/yp 4yxrsfi caxan
HorAox 6afixa yy? Ta ]oy rox
6oAox 6aiana? Ta ny rex
geenex eg?
Yyxnfrr ra xopxoH
xornox/xnqaax eo?
...-Hbr yHo r-loHo, aq xon6or4nur
ra xgpxoH yHonx 6aixa as?

2. lllanranrux xen6sp 6a xyraqaar rooqox

Xrqoonilfix cypanqaxyrix yp AyHryyA(CLOs)-nilr yHonox yxenreexrfi xen6spyy4rfin 4r[nexx xyanfir
recr 6yrcy uJanranryyA /ssr-lurx 6onox ynrpnux/ o3onAor. Trfiuoec xtavosntafix cypanqaxyiln yp

Ayxryygrefi yFnAcaH, oloyrHyyAbrH MoAnsr 6a yp uageapyyAHr yHsH 3eB yHonox 6onorux 6yxui uaut
cafix 6rvur4coH recryyAuilr 6onoacpyynax Hb r{yxan toM.

"Ulanranr Hb oloyrHyyAblH Mogor, yp qaABapyyAur yHongxoA au[rnarAax 6airaa acyyflryyAbrH
6ypnon 6eree4 cypranruH yin naqun qaHapbrr ro4opxoilnx 6yfi yxenreexrfi xer xen6ep xcu'.

lUanranrur epexxurfi4 xu 6uqrufix, an,tax, 6re 6nngpun 6onox ryfiqerrenrfiH luaflranr rocsx 4 xen6spr
xaMpyynx 6onno. 3x4eec 6r.{rnfiH uJanranr Hb Aorpoo uanrarqnfin coHrorrrooc xaMaapq onoH eep
xen6epyy4eep 6onoecpyynarAax 6onomrroi rcu. Xycxerr 6-4 uanramux xen6epyyA 6onon
re4rseprfi x rogopxofinonrHr y3yyfl oB.

Xycxerr 6. lllanranrbrx yHAcgH

5

TogopxoinonrllJanranrsr x yHAcaH xsn6epyyA

Onyran ererAceH
xyann6apyynaac coHronr
xufix /Limited-choice/
Ooyran eeprfr n xapuynrur
6onoecpyynaH ryfiqsrrex
/Open-ended/

5r.{rrfiFl
LIJANTATT

A/Uritten
tests/ Kortan urcrepr cyyprncax 6a

cruynnqufr n opqr,lH Aaxb
UANTA'IT
/Computer based simulation
examination/

l-{aacax 4eep 6nvrsep ocBon KoMnbprep Aoop
$a[n xen6epeep ryiqerror4ceH luanrarlTbtH
xen6epyyg oHA xaMaapHa.
3ns repnufix uJanranryyA Hb t4xoB'.{ngH rexnuxrfix
xep rouu€o, xyynilyA rox Mor eepqnerAAerryi sy[
rorrnbrH Tanaapx MsAnor, yp qaABapyyAHr

yHonexoA qurnocaH acyynryyAaac 6ypAAor.
UJanranrux rorrcoH Hor craHAapr rsx 6afixryfi
6ereeA uJaflranrbrr 6onoacpyynarqhix
coHronrooc xaMaapq eep eop xsn6epyy4 6aix
6onxo.



Hgr uanranraHA AaH raxq 6uu.r, xgA xgAgH eop
xen6sprfix 5u\ruila uanranryyAur xocflyynaH
aLrJIrr]aAar.

Auax uanranr
/Oraltests/

To4opxoi ce4ayy4rfix xypoeHA ypbAqrncaH
6onrrsrAcorl acyynryyAbrH Aaryy MarepxanyyAur
yHuJr4x cyAnaH, acyyrAax xon6ap. l-onvnoH raAaaA
xonauil MgAnor, yp qaABapyyAbrr yHonoxoA
auJurnar&qar.

Eue 6nn4purH yp qaABapHH r..uanranr
/Physical fitness tests/

Ene 6nn4purH uJanranr rsAor Hb 6reuix xyv
qaAan, aBxaanx cau6aa 6a recesp rgBqoop
sepruilr yHonox uJanranr toM.

Aesn 6onoacponux cypranrHH xeren6epr
rycrarAcaH 6ueuhn raMrpbrH xltqoofl Aoop sHo
repnrfix yHonrso xuilrpgsr. Mex qopor 6a
qar4aarrfrx 6airyynnarux axunqAaac sHo
repnrfix yp qaABapyyaHr ruaap.q.qar.

l-yraqerrenr fi H uJanrarr
/Performance tests/

I-yfiqsrrenuraH uJanranr roAor Hb 6u\ruilj. 6onox
auax xen6epufix uranranryyAaac rnyyrefireep
f,Map Hor yypor AaanraBap gcBon yirn
axffiflaraaHu 6nenenrgop yHoflorAAor uJarranr
]oM. UlanranruH ron 3opunro Hb luanraxaac
unyyrsilreep Yp AYHA t{14rnscsH 6afixa.
3xo repnrfix uJanranryyAaA LrxoBqnoH
usprexnufrx cepruQnxar 6a narexr onrox rox Mor
axnbrH 6arip 6onox ueprsxnniln can6apyy4a4
auurrlaruular.

Ulanranr xu ryxafin xrqosnufix oHqnor, cypanqaxyfix yp 4yxrnix reneBneree 6onox 6arurlx
eaax/cyprax apra syfix xsn6epssc xaMaapLr xycHorr 7-g ysyyncsH xoA xsAsx xen6opyyAeop
ro4opxofrnorAox 6onxo.

xsrr 7. llJanranrurx nncail

llJanramurr xsn6spyyg AaByy ranyyA fiyrarganrahr,anyyg

Yxsn/xygan

Xapuqanryft 6oruno
xyraqaaHA f,BarArlar,
HrnssA xnn6ap xrfrrgex
6eree4 xnn6apxax oHoo aBax
6onouxrofi.

l-on renea usAsonnrfrx
uoAnorufir uJanraxaA
qurn3A3r,

Tyxafix ceAerfrx ranaap
6ypsx ue4narryfr v rscsx
3eB xapuynrur xnn6ap
raaMarnax 6onouxcrofi.

Eorrxo xyraqaaHA xrfi rAex
6onouxrofi,
Oprex qap xypooreil aryynrar
YH3nA3r,
Oxoo aaaxuH rynA unyy
axLlnnax waaoanaratail.

,[eo4 ryauxrfi raxnx
n,to4exyi, cerrsnresxufr yp
qaABapyyAbrr YH9n3x3A
regerrofi.Toxupyynax

coHronrooc 3eB
xapuynrur
coHrox

Onon
Maur cafix tecruilr
6onoacpyynaxaA xyraqaa
xx uJaapgar 6a reaerrsfi,
[ee4 ryauxrfiranuu
uegexyri, cerrsnreexnfi yp
qarqBapyyAbrr YH3n3x
6onouxcroi xoAnfi q

I,IXOHXAOO 3eBXeH
ue4nsrnir yHorlAgr,

Onyran
ererAceH
xyenn6apyy4aac
conronr xrfix
/Limited-choice/

Onox
xapuynraac
eesr[r onx,
Hex6x 6H.{ux

Eoruxo xyraqaaHA epreH qap
xypeerefi aryynrbrr yHonoxeA
auJnrnax 6onouxcroi,
Mau: caix 6onoacpyyncaH
recr Hb AggA ryBuHr4iltar'un
ue4exyil, cerrenreenuri yp
qaABapyyAbrr YHen0x
6onouxcroi.
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3apuru seB xapuynryyAur
Taa Marnax 6ononarxrofi .

Orcyran eepufix
xapuynrHr
6onoacpyynax
ryfiqsrrsx
/Open-ended/

Hexex ryilqeex
6nqrx

l4xsxx acyynryyAaA 6orrxo
xyraqaaHA xapxynax
6ononaxrofi,
Onoo aaaxag xapuqauryfi yp
qaABap lrJaapArqar,
llJanrantu r 6onoacpyynaxa4
xapuqanryfi xnn6ap.

f nr aarai' xa pr4ynryyAaA
Toxr4pcoH yxenreenri
uJanryypHr
ro4opxoinoxoA reaerrei,
Uanramux acyyflryy4 Hb
qeeH Yreop xaprynax loMyy
eceen ryfiqesx 6rqrx
33Dr33D Xfi 3raaonar.a.aar.

Acyynran4
xaprynax /roav/

Eogox,
TOOUOOnOX

flse4 ryeuxuil raxux
tr,tsAsxyil, Cerrenr3exrfi yp
qaABapyyAbrr YH9nox
6onoux,rori,
Hsp rour6o, an[Baa y3ofl
6apuurnan 3opor oHonoop
o3oMurcoH rugAngrufir
x9p3rn33HA Opyynax
6ononaxnir onroAor yqtap
oloyrHyyAbrH corrgH 6oAox
qaABapHr xerxYYaAor,
Oxoo aeaxag xapuqaxryil yp
qaABap, Sonrron
ruaapAarAAar,

Xyraqaa ux uraapA4ar,
3apuur 6oAox, rooqoonox
uJanranryyAbrH xyBbA
eqcufrn yp AyHA 3eB ocBgn
6ypyy recex Hexqneep
yHonrse xufirAAsr 6on
oroyrHyyA uJarrarraac
oHoo anAax epc4enrei,Acyy4an

uufr4aspnex

AuaH u:anranr
/Oralexams/

flse4 ryauxurfi rasun
n,te4sxyfi , cerrenreeuri yp
qaABapyyAbrr xapuqauryfi
6orrno xyraLlaaHA yHonox
6onouxroft,
Ooyrxyy4a4 MoArar, yp
qaABap, xaHAnaraa
xesnrrefi rggp unspxurinex
6onouxnIr onroAor,
Onoo aeaxag xapuqauryfi yp
qaABap, 6snrrsn
uaapAarAAar,
llJanranrsr r 6onoacpyynaxa4
xapuqanryi xnn6ap,
lllanranrux acyynruH
xapryflryyAaA roxr4pcoH
py6pnr yxenreexuil aprur
auJurnax 6onortaxro[.

Xapuqaxryfi 6oruxo
xyraqaaHA ro4opxoil
qtarnsnuftH aryynrur
uJanraAar,
lllanranrux acyynryyAaA
qerqrei, oxoeqrofi
xapnynr erexrfin ryng
TOMASrnSn XoTneX
lraapArararaI yvpaac

YYHA xyraqaa rx
3apqyynAar,
Onox ooyraxrai xrqgon
Aoop oHo repnrix
uJanranTbrr aBaxaA
reeerrsfi.

Scce 6uqux uJanrarr
/Essay exams/

flae4 ryau:xrfi raxrx
rr,te4exyil, cerrenreenufi yp
i.{aABapyyAblr YH3n3x3A
alrJnrnax 6onouxrori,
[IJanranrurn acyynryyAur
6onoacpyynaxa4 xnn6ap,
Taauaraap 3eB xapuynrHr
erexeA xsLlYY.

[IJanranrux acyynryyAaA
xapuynaxaA xyraqaa rx
3apqyynAar,
lllanranrur yHonox
roxr4poMxrofr r.uanryypu r
ro4opxofrnoxoA reeerrofi ,

Tyxafix Hsr uJanranrbrH
rypuJr4A 3eBxeH
xs3raapnarMafl qap
xypeerefi aryyflrHr
uJanraaar.

['lpamnrnfix uranranr
/Practical exams/

.[es4 ryauxri raxun
rue4exyri, cerrenreenufr yp
qaiqBapyyrqH r YH3n3x3A
xaurrfix roxr4poMxrofi,

Xapuqaxryfi xyraLlaa Hx

uaapA,qar,
3apurta roxhonAoflA
oHonHH MOAnOT Ayryy Ll

7



Onoo aeaxa4 HrnogA yp

'.{aABap, rypuJnara, 6gnrrgn
uaapAarAAar,
lUanranrsrn acyynryyAur
6onoacpyynaxa4 xnn6ap,

uanranraac xanranrrai
yHonros aaax 6onoMxfioil,
UJanranrun f,BqaA roHor
rexeepeuxnfix
axunnaraaHbt
xafi4aapxunrbrr xaHrax
uaaoalararail.

Kounuorepr cyypuncax 6a
cuuynnquix opqHH Aaxb uJanranr
/Computer based simulation exams/

flseg ryau:xnfi raxux
rue4exyri, cerrenreenufi yp
qaABapyyAbrr YHsnoxsA
aurrnax 6onouxrofi,
Ouoo aaaxa4 HhnsoA yp
qaABap, 6enrren
rxaapAarAAar,
lllanranrurx acyynryyAur
6onoacpyynaxa4 xnn6ap.

Xapuqaxryfi xyraLlaa lrx
uaapMar,
3apur.a roxronAonA
oHonbrH MoAnor Ayryy q
uJanranraac xaxranrrail
yHgnrgs aeax 6ono[4)fio[.
Texxnx 6a nporpaunt
xaxrauxnix axhnnaraaHbt
xai4sapxrnrur xaHrax
uaap.q,nararafi.

Keric cy4anraaHA cyypmcaH
uJanranr
/Case-study/scenario exams/

,[se4 ryaurxuiltaunx
ue4exy[, cerrenreexril yp
qaABapyyAbrr YHonoxeA
xaurrin roxrpouxroi,
Ononux usAnsrufi r npaxrr4K
xopornox, ryxailn xlaqoonr[x
ron aryynryyAur ofinrox,
rs4rssprfir Hgrrox,
OHoo agaxaA HrnoeA yp
qaABap, 6onrron
uJaapAarAAar,
lUanranrux acyynryyAur
6onoacpyynaxaA xsn6ap.

Xapuqaxryra xyraLlaa lax

uaapAAar,
[Uanranrur yHonox
rox14poMxroil uanryypur
ro4opxofi noxo4 reaerrsi

/Open book exams/

Mau epren qap xypeersfi
rtae4nerufrr YHSn3xoA
alu14rnaAar,
I-on renea ryxafin xrqgennfix
Tanaapx ofinronrur
uaflraxaA q14rn3Aer.

TgruAsrnsn xoronceH
AsBrop, cypax 6uvrr
6onox 6ycag
xon6orAonrofi
MaTepranyyAH r auJl,1 rnax
6onouxrofi 6onoaq
oloyrHyyAur reeperA6nA
opyynax opcAonrofr,
[JJanranraac euxe
6onAosryfi roxronAonA
xyraqaa ux 3apqyynAar.

Ooyran 6yp eep eepr[n roceH cypax apra 6apunrail 6airiAanait agnn regrsspufix uanranr erex xsB

Maf,r q rocoH eflraarail 6alriAar. Tfifr[,tssc opyraH 6yprfru oHqnorr roxxpcoH uJanranruH Marepuanblr
6onoecpyynaxux rynA Hor uanranraHA anb 6onox ofloH xen6sprix acyynryyA opyynax
uaap4nararai.

[Janranrur epexxni4 Hb aMaH, 6urtrufia,6ne 6nn4purx 6a ryiqerrsnrix rox aHrtaflHa. Xaprn 6wlruiln
[.uanranrbrr o6remua 6a cy6terruB uJanranr q rgx aHrunAar.

. O6rerrrBuJanranryyg/recryyg

O6reKrra uanranr Hb oloyrHyyAbrH uJanranrbrx ryiqsrrsnrfir ro4opxofr crax4aprrafi 6yoy ro4opxofi
xaprynryyAaac 6yp4cex acyynryyAaap yHonAor (xur.ueen6sn: acyynr Sypr nrraap Hor 3eB ecaen 6ypyy
xaprym 6afixa). l4ilru uanraJrrHH acyynryyAHr 6onoacpyynaxAaa anb 6onox u:yyA yrraapaa
6nvur4cex, otoyrHyyAbtH xopornox xoBrJJcoH yr xonnoryyAutir awurnax Hb qyxan pu. Mex uJaflranruH

acyynruH xapuyflryyAbrH coHronr Hb opyrHyy4 6yx coxronryyAHr xapbllyyflx xapaaA, seB xaplynrbtr
xnn6apxax raaMarflax 6onouxryft 5afix xeMxsexufi uanryyptail6ailx €croi. O6teKrre uJanranrbtH

xr4lxaoHA Aapaax uJanranrbrH xen6epyy4 xaMaapq 6onxo.
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r' Onox coxronrrofi
,/ Yxex/rygan rorroox
r' Toxrpyynax
r' Acyy4an ulni4aepnex acyynryyA. Oxe xen6epnil.r acyynryyA Hb epeHxnfiAee MareMaruK,

$usux rsx Mor xr,rqognooc onx aBcaH MoAnor, yp qaABapaa anvBaa acyyAnyyAur
urilgaepnexgA xoporrrox f,BAan toM.

. Cy6remuBUanranryya/recryyA

To4opxofi xapuynr 6yxnil l*anAaprqnar4caH/ o6remra uranranryyArafi xapuqyynaxag cy6uerrra
uanranr nu 6arur 6yroy uanrarvnfix yxenoMx, AyrHgnr Aoop rynryypnaH yHonorg4sr. Meu suo
xen6spnilx uanraflryyAbrr [x3BqnoH oroyraH luanranrbrH acyynraHA xaprynaxAaa cypanqaxyfin yp

AyHA rycracaH MoAnor, yp qaABapyyAHr xop 3opor TBurHA o3oMtucoxeo 6arnau xapyynaxuH rynA
xr4qHooH rooHbr acyyflraHA xapuyncaH ocBon xsp oxoaqrofi xaprynryyA erceH ocsxsop yHonHg.

llJanranrus acyyflryyAaA xapxynx 6rquxAss MalrJ roAopxofi/ofinrouxrofi 6eree4 oxoavroi yrssp
unepxnfinsx Hb t{yxan 6ahAar. exe xen6epufrx r.uanranryyA Hb oroyrHyyAbtH cerrsnresxufi yp
qaABapyyAbr r cop]4x, H03H un pyynexoA q t4rnsH3.

Cy6uexrna l.uanranrbrH xr4r,uooHA Aapaax uanranrbtH xon6opyyg xaMaapq 6onxo.

r' Toev xaprynrrafi/Short answer
r',Qsnrepexryfi xapuynr'aillLong answer/Essay

Cy6terrra uanranryyAuryHonoxAoororrcoH oHooHbr uJanryyp 6yxuilcailrap 6onoacpyyncax py6prar
yxenreenri crcreurfrr auurflax Hb roxripoMxrofi 6a rHrgcHogp uJanraflrbtH xafi4aapxrnrur
AseUJnYYnx erAer.
Ulanranrurx xen6epyy4nfir coHroxAoo xycHorr 7-4 yayyncsH AaByy 6onox 4yrar4anrafi ranyyAHr
xapran3aH y3ox, MeH eepuin 3aaAar xtaqesnufix cypanqaxyfix yp 4yxryygrsfi ycnAyynaH
roxr4poMxcofi uanranrux xen6epyy4rilr coHrox xu syfirsfi ou.

Xycxsrr 8. lllanranrutH acyynrbrH AyHAax ryraqaa 6a
TaKCOHOMl,ll,lH 1,tH

3. llJanranrurx 6yraq 6a saraapurr rogopxofinox

UlanranrHH [aareorana rastarIax uraaoararyytr:

r' Uaneanmatu xsn1sp 6onou xyeaqaae mooqox
r' Uaneanmaxd onou xen6spuilu acyynmyydarc opwnax
,/ Uaneanmuu acyynmyyd ut xuqssnuilH aeyynebte 6ypsn xaupax
r' Csdse dypulH acyynm*H moo 6onon xuueuiiu xapbqaae mooqox
,/ Uaneanmue 1sndsx 6onou sacax xyeaLlaae moollox

9

Acyynrurr ropen flyxgax xyraqaa
Enymsln rarcoxouriH xapran3ax

TYBUTUHTYYA

Yxex/xy4an 30 cexyx4 fyawun 1,2
Onox xapnynraac seetafir
coHrox

1 rvrrnyr Tyau:nx 1,2

Onox xaprynraac seeta[r
coHrox, xYHAsBTsp

1-2 unayr Tyau:nx 1,2,3, 4

Acyynrax4 xaprynax 2-5 uunyr Tyau:ux 1,2,3, 4
Hexex ryilqoax 6rqrx 1 uunyr Tyauux 1,2,3,4
Toxnpyynax Xapuynr 6yp 30 ceKyHA Tyaurrx 1,2
EoAox, roor-loonox 5-10 nannyr Tyeurx 1,2,3,4,5
Acyy4an u:rft4aspnex 10-15 ruruyr Tyau:uH 1,2,3,4, 5, 6 (6re 4aanr )



Ulanranrun MarepranHr Aoopx uraapAnarHH Aaryy 6onoacpyyncxaap opyrHyy4brH ryxafix
xr4qoonoop o3oMr.ucoH Mepgr, yp qaABapyyAHr yHgH sea, 6o4nrofrroop yxensxogc raAHa 6arurfix
3yrcoc xrvosnufiH cypranrHH qaHapraa yHoflrgs xtafrx, naex yxsnreexrft yp AyHrsoc xaMaapq

cypranruH yfrn neq4aa cafixpyynanr xufix 6onouxufir onrox ]oM. euAssc:
- Xr4qegnrfix aryynra 6onon Snyusrx raxcoxorurix raHxH Mogoxyri, cerrgnroexufi ryauruxrrfix

anb anlaHbrr Hb rooqox uarraflTbrH Marepranaa 6enAox Hb qyxan ]oM.

- UlanranrbrH Mareplanaa 6snAexsoc eMHe aryynfa 6a ryau:xri acyynryyAbrH xapbllaar
xapyyncaH xvcHorr 6enAox xeperrefr .

- UlanranrHH acyynryyAur HopManb rapxaflrur xaHrax 6afixaap 6en4ex xs syfirefi rcu.

Xtttuee xy: 42 acyynr 6yxr[ ynHpnHH /30 oxooxur/ uJarranrbrH MarepuanuH xyann6apur aBq y3be.

9, lUanranrsrx xlluIeS

LOCQ/Low Order Cog nitive AooA ryeurx uil ranun us4exyfi x acyynryyA
MOCQ/Intermediate Order Cognitive Questions- AyxA ryaurxnfi ranux usgeryix acyytrryyA
HOCQ/High Order Cognitive Questions- Aosg ryauxrfi raHuH MoAexyfH acyynryyA

Xycxsrr 9-eac 4yrHsxe4 Enyuurx raHrH MeAexy[, csrrsnrssuufi ran6apux 6-p ryBUuHr /Creating/
6nqruila uanranraap yHonox 6onouxryfr 6aixa. Mex uanranruH acyynryyA Hb epeHxufi4ea xopt'lanu
rapxanr 120-30o/o, 40-5Oo/o, 30-40o/o I -tt'r xaH rax 5afiaa.

1-p

ryaurxri
acyynryyA
(roo/oxoo)

2-p
ryauxurfi

acyynryyA
(roo/oxoo)

3-p
ryeurxri

acyynryyA
(roo/oxoo)

4-p
ryaurxufi

acyynryyA
(roo/oxoo)

5-p
ryeuxui

acyyffiyyA
(roo/oxoo)

6-p
ryeurxr.rfi

acyynryyA
(roo/oxoo)

Acyynrun
Tepen

LOCQ (20-30%) IOCQ HOCQ I 3040%

Acyynrun
TOO

Yueu/Xvaan 414 6/6 '10

Toxupvvnax
Onox
coHronTooc
3eBhfir coHrox

5/1 0 10

Onox
xapuynTaac
seauir onx,
x6xex 6uqrx

5/b 2t4 5/10 '10

Hexex
ryfiqeex
6nqux

s/1 0 5

Acyynrang
xao14vflax

1t5 1

EoAox
TOOUOOflOX

2t10 3t15 5

Acyygan
ulalaesDngx 1t10 1

Taxux
usgexyiH
ryeuxufi
acyynrbrH
sengx %

16%110o/o 30ohl30o/o 4Oo/ol3oo/o 10o/ol20o/o 2o/ol10o/o

10

-50%)

5t10

Hufir
acyynrbrH
roo/oxoo

7t10 13/30 17 t30 4t20 1110 42
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Xycxsrr 10. Xhqosnrfix aryynra 6a uanranrHH acyynryyAbtH
uJarrax

Ulanranrurs acyynryyA Hb xl4lroontafrH aryynrur 6ypoH xaMapcaH smxxf r uanrax xycHorrufrr xuficHogp

Aapaax AaByy ranyyArail.

r' Xuqssnufix aryyffa 6onox raHrH MoAoxyfi, carrsnrsoHtafi ryB[luHr aflb antaHbrr xu 6oAonqox
uJanranTbrH MaTepranHr 6en4cexssp oroyTHHr yH3n3xA33 xrqgonufix aryynraac anb H3r

ce48rfi r opxIrAyynax acyyAnur apunrax;
,/ Orcyrax cypraflrbtH yp AyHr xoAAyreop ryBuJr4HA o3oMrucoHilrr roAopxofiaox, ryyHA AyH

lrJ14HX14nr00 xHlix;
,/ OoyrHu xaHranrryri o3oMrucoH 6yner coABrfir roAopxofnoH, Aapaarui,H ynupanA

caraxpyynax;
r' 3oprnror ryBuJr4HA xypssryi cypanLlaxyr4H yp AyHr ro4opxofrnoH, AapaaruliH ynrpanA

carixpyyflax rox Mor.

4. Xrqesnrfix ulanranrbrH Marepnanbrx caH 6gnrrsx

UJanranrurx Marep[anHH caH roAor xs ryxailx xtar{ssntafix f,BllbrH 6onon ynrpnuH uJanranryyA,
xrqoonnfix cs4sa 6ypufiH TercrenA aeAar 6orrHo recryyA rox Mor uanramuH MarepranyyAbrH r4x

6yp4en ou.

Ulanranrus Marep[aflHH caHA Aapaax uJaflrarrrbrH MarepuanyyA aryyflarAax Ecrofi.

. ffBqbrH luanranryyA
- Copnn 1,2 ...

- Eorrxo recryyA rox Mor.
. YnrpnHH uanranr

lllanranrux MarepuarbrH caxr 6enrrocHoop yn[pan 6onroxg 6arur ryxalx xrqosnufix uJanraflrbrH

MarepuanHr cypanqaxyfix yp 4yxrsec(CLOs) xaMaapyynaH uJvrHoqnox, 6anxyynax 6onon
orcyrHyyAur l.uanranraHA 6en4sxeA Hb rycnax 3op[nroop eMHex ynHpnHH luanraflrbrH Marep[anHr
rapaax $psrr qyxan aq xon6orAonroil.

Ulanranrux MarepranHr 6onoacpyynaxAaayAupAaMxrA AypbAcaH Aapaax uaapgaryyAur MepAex

€crofi.

lllanranraap yxanerasx cvpanuaxvft n vp qynrwa(GlOs)-rir roaopxoinox ( I )

Xrqoenrrix cypanqaxyfix yp AyHryyA(CLOs)-eec ryxafrx uranranraap yHonorAox yp gYHryYnrilr

ro4opxofinoxlenraxl 6yroy xycxsrr I l-4 y3yynceH 3arBapHH 4aryy 6onoacpyynx 6onxo.
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llJanranraap yHsnorA3x
cypanqaxylx yp ayxryya(CLOs)

Eoruxo
TECTYYA

Gopun
1r2

Ynrpnurx
IUANTATT

PLOs-urx
xaMaapar

Enyuurx rauux
M3A3XYF,

cSTr:rrr:r3Hlrfi
ran6ao

1

2.

3.

Xycxerr 11. Xrqeanrix uanranraap yH3norAox cypanqaxyfH yp AyHryyA(CLOs)

3xe xycuerrosp ryxatrH xrqoonrfH uanranraap yHoflorAax cypanqaxyfH yp AyHryyA(CLOs) xu
xeren6epuilx cypanqaxyfH yp AyHryyA(PLOs), Snyuurx raHrH MoAsxyrtrH ryBujr4HryyA 6ofloH
xmqssnilfiH luanranryyArafi xopxoH yenAax 6ailraar xapyynax toM.

lllanranrHx xgn6gp 6onox xvrauaar roouox (2)

Ulanranrsrx Marepxanur 6onoacpyynax yAr4pAaMxnA Aonrapoxryfr rafin6apnacaH uJanraflrbrH
xen6epyy4eec ryxafin xrqoonA roxr4pox oHoaqrofi xen6epyy4r,rilr coHrox, MeH Hor uJanranraHA anb
6onox onon repnrfix acyynryyA opyynax u:aap4nararafi.

Meu uranranrun xsn6spyy4rftr coxrox4oo xycHorr 7-4 ysyyncsn 4aayy 6onox Ayrar4anrafi ranyyAur
xapran3aH y3ox, MeH eepr4iH 3aaAar xuqoonufix cypanqaxyfix yp gyxryvArsfi yrnAyynaH
roxr4poMxrofi r.uanranrsrx xen6epyy4uilr coHrox ns oyrirefi ou.

lllanranrurx xen6ep 6onox xyraqaar rooqoxgoo xycHgrr 1 2-r ysyynceH 3arBapHH garyy 6onoecpyynx
6onno.

12. Xn tgsnnin uanranrux 6a yr al

llJanranrurx
xan6ep

Acyynrurn
repen

Xr,rqsanrix
H3p, KOA

Enyuurx
raxcorourir

xapran3ax
TYBTXTiHTWA

f[rxgax
ryraqaa/

acyynrbrH roo

Hrfr
xyrauaa

lllanranrurx 6wsu 6a sareapurr roaopxofinox (3)

Xuqoenufrx aryynra 6onox Enyuurx raxconourfis raHilH MoAoxyfi, cerrsnreenrfi ryauuarniln and
anr4Hbrr Hb roor-lox uJarranrbrH Marepranaa 6engsx Hb qyxan ou. Oepeep xon6en Aapaax
u:aapAnaryyAur xaHracax 6afi x Ecrofi .

r' lljanranrux acyynr 6snAsx xycHorr raprax/xycxsn 131 (Acyynrux repen 6a Enyuurx
TaKcoHoMr4riH TaHUH ue4exyi, cerronrooxuri ryBuJtaHryyArfi x xauaapan)

r' Ulanranrux acyynryyAur HopManb rapxanrur xaHrax 5aixaap 6snAex
,/ lljanranrux acyyflryyA xu xuqoonrfiH aryynrur 6ypsx xauapcax ecexrir uJarrrax xycHsrr

raprax/xycnen 141 (Aryynra 6a Enyusrx raxcoxorunilx raHrH MoAoxyfi, cerrsnresnufi

ryBr.uhHryyAr[x xauaapan)
,/ CoAse 6ypufttt acyynruH roo 6onox xrxruilx xapbLlaar rootlox
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13. lllanranrurx HSTT

Xycxsrr 14. lllanranrbrH acyynryyA xr{qosnhlx aryynrurr
gCSXUXr lllarlrax

Xycuerr 13, 14-a y3yynceH sarBapuH 4aryy ryxafix xuqosnrfin uanranrbrH 6freq 6a xyraqaar rooqox,
uJanranrbrH acyyflryyA xr4qesntafix aryynrHr 6ypex xauapcan scoxufir uJanrax 6onouxrofi pru. Mex
6arul 6yp eepufrx saaAar xul{oonurix oHqflorooc r.lanrraaraH eep xyarn6apaap 6onoacpyynx 6onxo.

lUanranrsrx uarepranHr aacax 6vpv ayrxsx (4)

Xycxsrr 15-g ysyyncoH 3arBapHH garyy ryxaitx xrqoonufix uJanranrbrH Marepuanur sacax 6yoy
AyrHox 6onxo.

15. llJanranrurx 3acax

3re xycxsrruhr xuhcnsop oroyraH cypanqaxyix yp AyHr xeA4yroop ryBr.ur.lHA oaorilucsx[ir
ro4opxofinox, ryyHA AyH lxr4Hxrnree xrfix 6ononaxrrofi 6onoxooc raAHa 3op[nror ryBuJt4HA xypssryfi
xrqesnnfrx cypanqaxyfin yp AyHr roAopxoinox, Aapaarrilx ynrpanA cafixpyynax 6onouxuir onroHo.

2022-2023 oHbr xr4qoonui.xxnnuilx xaBpbrH ynrpnaac oxnaH uanranrurx 30 oHooHbr 4ynrxycxerr 15-

A saacaH 3 ryauruxreep UNIMIS cr4creMA opyynaxaap roxr4pyyflra xricsx 6onxo.

Xaacpanr 1-4 xr,rluur 3arBap 6onrox CN303 "Ananor roox xon6ooxut cllcreM" xuqsentaix uanranrHH
MarepnanHH caHA yflupflbrH uJanranrbrH Marepxan 6onoacpyyncax ryaun6apur xaBcapraB.
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Acyynrurx
repen

cLo-1 cLo-2 cLo-3...
Bnynasrx raxux ue4exyfi x

rysuunryyg 1-5
(Acvvnrulx roo/oxoo)

6nyuurx raxuu uopexyix
ryeuuxryyg 1-5

(Acvvnrurx roo/oxoo)

Enyusrx ranux uo4axyix
ryeuuxryy4 1-5

(Acyvnrurx roo/oxoo)
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Hufir onoo

Tarrx uqgeryin ryeurr (Enyusrx raxcoxour)

1-p
ryeuxui

acyynryyA
(roo/osoo)

2-p

ryauxufi
acyynryyA
(roo/oxoo)

3-p

ryeuxui
acyynryyA
(roo/oxoo)

4-p
ryaunri

acyynryyA
(roo/ouoo)

5-p

ryauxnri
acyynryyA
(roo/oxoo)

6-p

ryauxrfi
acyynryyA
(roo/onoo)

Acyynrsrx repen

LOCO (: -30%) toco (z HOCQ (l

Acyynrux
TOO

Taxrx ue4exyiu
ryeuxufi

Xrqeenrix cLo-1 cLo-2

dn Cegee flexq Ceu
qar

CoAB14iH
ssnsx %

Snyuun raxux
ue4exyfiu

ryBurxHryyA 1-
5

Bnyr,rstx rauux
uo4exyix

ryaLurrryy4 '1-

5

Acyynrsrx
TOO

CaABxiH
aGyynrbrH

oHooHSt 33n3X
Yo

1

2

oHooHU 33n3X
Yo

Taxru
ue4sxyfix
ryaunri
acyyflTbrH

-500/") -400/"\

Hnur acyynrHH
roo/onon

qar

AcwnrhlH T06



llrr4Hxnex yxAAH TExHonornnH hx cypryylb

IIJAIITATTbIH
MATEPI4AJTbIH CAH

Xuqesnnix xep: Axanor rooH xon6ooxur crcreM (GN303)

Eonoecpyyncan
Saru:

Xaacpanr 1

Xsxax 6aranraaxyryncax
Can6apurx opxrorq:

IIII

Ynaax6aarap 2023 ox
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CN303 "AHaror roox xon6ooHbr cl,tcreM" xnqogrufix
uarrrarrbrH Marepnanbtx caH 6onoecpyynanr

1. llJanranraap yHsnerAsx cypanqaxyfiH yp AyHryy4(CLOs)

CN303 "Ananor roon xon6oonu crdcreM" xuqeenufix uJanranrbrH MareptaanHH caH Hb 6ornxo recryyA,
tBqbrH copun 1, 2 6onox ynupfluH uJanranr rs€H xocryyAeec 6yp4ene.

Xycxerr 1-4 yayyncxeop neKLl, ceMuHapHH xtar{ssntafir cyAancHaap o3oMrur4x MoAnor, qa.qBapyyAHr

ryxailx xtaqsen]4fiH uJaflranraap ynenexnftr 3opbcoH. Mex CN303 "AHanor roox xon6ooHbr cr4creM"

xrqoonuilx uJanranraap yHonsrAox CLOs xu uJanranrbrH Marepraflyy4, PLOs 6onox Snyuux raxrn
us4exyfix ryBuJrHryyArefr xspxsn ynnAax 5afiraar ryc xycHerrsop xapyynaB.

Xycxarr 1. CN303 "AHanor roox xon6ooHbr cllcreM" xltr{gsnt,tfiH uanranraap yHongr4ax

UJanranraap yHonorAox oAroop cypanr.laxyfin yp AyHryyA (CLOs) nu Enynaux aHrnnan ayftx raxun
ue4exyfi, corroflrooHrlfi ran6apux yHAcoH 6 ryeuuxrufix 1-4-ssp ryBurHH (cepresx caHax, ottrnrox,

xopornox, 3aMaH uuxxnsx)-r xaMapcaH 6ahxa. Tufiussc yflupnHH uanranruH Mareptaanbtr

6onoacpyynax4aa Snyrr,tstH aHrhnan syrix raurx ue4exyfi, cerrgnreenrfi ran6apun 1-4-eep rysuxui
acyynryyAHr HopManb rapxanruH 4aryy 6onoacpyyflcaH.

lllanranraap yHonarAgx
cypanqaryiH yp AyHryyA(CLOs)

Eornxo
TECTYYA

Goprn
1r2

Ynrpnurx
uarlranT

PLOs-srx
xaMaapan

Enyusrx
TAHTH

uagexyi,
cerrgnregxlrfi

ran6ap
Ananor 6a roon xon6oonur
cucreM A3x Aoxr,lo AaMxyynnuH
oHon,3apqMyyA, roHA
aurrnarAax uo4ynnq 6a
AeMoAyflfiq xufix apryyg,
rs4reepufr n cxeM rexHur(yyA,
crcreuriln ysyynenryygufi x
yHgflroo 5a xeneenex xyvnn
eyinyy4, yrcax 6a yracryi
xon6ooxur xeperneexnfr Tafl aapx
M94fl3r33 eproH xYpssHA
ro4opxofr norAox r,lHxeHep
rexxononrrix yin axnnnaraax4
xspernsx/Apply/

* * * A.3
1,2,3-p
ryBtr14H

Ceurxapux xrltroon 6onox
rsprfr x Aaafl raBapaap aHanor,
rooH MoAyncq 6a neuogynnqrafr
AOX]4OHbr XyBHpranruH Ye
uraryyA, rsHA auurnarAax
MareMaruK Toor_loornyyA,
napaMerpyyAufi x xapunqax
xaMaapan 6onon crcreurIx
y3yynonryyAufi x yxsnrsexnfi
ranaapx acyyAnyyAur
LuilftAgepnox/Solve/

* * B.1
1,2,3,4-p

ryBUJ14H

6ue AaanruH axflaap aHanor
(FM) 6a roox (BPSK, DPSK)
uo4ynn qra fi Aoxr4oHbr cneKrp
6onox crcreuniH
yayynenryy4rir
rooqoonox/calculate/

*
B.1

1,2,3,4-p
ryBUIH
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2. Ynrpnurx uJanrarrbtH Marep[anbtH TeneBronr

2.1. Ynnpnurx uanrarrbrH xen6sp 6a ryraqaar rorroox

Xycxsrr 2-A CN303 "Ananor roon xon6ooxur cucreu" xuqsenurin ynupnHH lrJanranrbrH acyynrHH
rspen, To4rsspr xapran3ax raHt,lH MoAoxyfi, cerrenrsexu[ ryeu:uHryyA 6onox acyymHH AyHAax
yprgnxnox xyraqaaHu xaMaapnur xapyynaB. Yr uranranrux xen6ep xu 6n.{rufiH uanranr 6yoy
/limited-choice, open-ended/ torrr.

Xycxerr 2. CN303 "AHanor rooHbr xon6ooxsr ct,tcreM" xr{.{egn[f,x yn[pnbrH
lUANTATTbIH 6a

Xycnerr 2-c xapaxag yr uJanranrbrx xnfir ypronxnox xyraqaa Hb AyHAaxaap 120 rurxyr 6ypy 2 \ar
6ailua.

2.2. Ynnpnurx uanranrbrH 6yrsq 6a saraapulr raprax

CN303 "Axanor roox xon6ooHbt cr4creM" xn.{ggntafix ynlapnuH uanranr Hb uanranrbrH MarepranA
raB14rAax uJaapAnarur xaHracaH 9c0x:

,/ Aaneanmus xsn1ep 6onou xyeaqaae mooqcoH
,/ Uaneanmasd onon xen1spudu acyynmyydue opwncaH
r' Uaneanmaru acyynmyyd ua xuqssnudH aeyyneHe 6ypsu xanapcau
r' Cedse 5ypudu acWnmHH moo 6onou xuueuiis xapbqaae mooucoH

Xycxsrr 3-A CN303 "Axanor roox xon6ooHbr cr4creM" xrqeonrix yflupnuH uJaflranrbrH acyynr
6enAcsn 6aiAnurr, xycHorr 4-4 tyc x[qoonilrix ynupnuH uanraflT xu xrqsonrix aryynrur 6ypsn
xaMapcaH scsxrfrr ryc ryc xapyynaB.

Yr dL

llJanranrurx
xsn6ep Acyynrsrx repen cN303

Enyusln
raxcoxourin

xapran3ax
ryBlUl,lHTWA

Ayx,qax
xyraqaa/

acyynTbrH Too

Hrir
xyraqaa

Onyrax
ererAceH
xyeun6apyygaac
conronr xuix
/Limited-choice/

YreH/xvaan x x x X

Onox xapuynraac
gearir @Hrox

Tyeuux 1,2,3
1 uuxvr/S 5 nrxw
1 uuxyr/S 5 uux\rr
2vnawl10 20 uuHyr

Onox xaprynraac
geenfir coHrox,
xexex 6uqrx

TyeLuuH 1 l uuuyrl5 5 uuxyr

Toxnpyynax Tyeuux 2 Xaprynr 6yp 30
ceryxa/4 x3

6 urxyr

Onyrax eepufin
xapuynTbrr
6onoacpyynau
ryfiqsrrex
/Open-ended/

Hexex ryfiqesx
6uqrx TyeuuH 2 1 uuxyr/S 5 uuxyr

Acyynrax4
xaoxvflax

TyeuuH 2 5 uuxyrlZ 10 uuxyr

5oAox,
TOOT.IOOnOX

Tyeuux 3 10 urxyr/3 30 uuxyr

Acyygan
uJuiAegpnax

Tyauuu 4 15 Muuyrl2 30 uuxyr
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1-p

ryeuxufi
acyynryyA
(roo/oxoo)

2-p
ryauxui

acyynryyA
(roo/oxoo)

3-p

ryaLuxui
acyynryyA
(roo/oHoo)

4-p
ryauxrI

acyynryyA
(roo/onoo)

5-p
ryaurxlrl

acyynryyA
(roo/oxoo)

6-p
ryauxrfi

acyynryyA
(roo/oxoo)

Acyynrurx repen

LOCQ (20-300/o) roco (40-50%) HOCQ (30-40%)

AcyynrbrH
TOO

Yxox/Xyaan
Onox xapuynraac
seaufir coxrox 5/5 5/1 0 1 0i30 20

Onou xapuynraac
geeHfir onx,
xexex 6uqux

5/1 0 5

Toxuoyynax 4t10 4
Hexex ryiqaex
6rqux 5110 5

Acyynrax4
xapxynax 2t10 2

5oaox. toouoonox 3t15 3
Acyygan
lljhlt,lB30n3x 2t14 2

Acyynrurx
roo/oxoo 10/15 16t40 13t45 2t14 41

Tanun uegexyfix
ryauHufi
acyynrHH ssnsx %

24o/ol13o/o 39%135o/o 32ohl39o/o 5o/ol12o/o

Xycxerr 3. CN303 "AHanor rooH xon6ooHbr ctrcreM" xnqoon[fiH
uanranTbrH

Xycuerr 3-aac 4yrxexgA SnyMbrH raHtaH MoAgxyft, carronrooHrft ran6apbrH 5, 6-p ryBUrHr uJanranraap
yHsnsrAex cypanLlaxyfiH yp AyHryyA(cLos)-.q roAopxoinooryr. YyHsoc raAHa uranranrHH acyynryyA
Hb epeHxhfrAee HopManb rapxanrbrr xaHrax 6ailx €croir xYcHsrT 4-eec xapx 6onxo.

Xycnsrr 4. CN303 "AHanor rooH xon6ooHbr cl{creM" xl,tqogrrt,tfiH yn[pnbtH uanranrbrH
XYl9SSrlHl,lH ',Irbtr xaMa H OCsX]{rr Ulanrax

Xrqeenrfix cLo-1(A.3) cLo-2,3 (8.1)
Acyynrutx

TOO

Cegrrlx
acyynrblH
oHooHbl
sgnex %

flexq
qar

Ceu
qar

Coaaufix
33nox %

1-p
ryBUXH

2-p
ryBU.|],lH

3-p
TYBlUUH

4-p
ryBrxxH

I

Ananor, roox
xon6oonsr
cucTeM A3x
YHACsH
ofrflronrvva

4 8,3% 2 2 4 10o/o

2
!auxyynax
opvrx 6a
txVVTTAH

2 4,20/o 1 1 2Yo

,[oxno 6a
ryyxui cnerrp 6 2 16,60/o 1 3 4 10o/o

4
Axanor
uogynnqrai
C}ICTEMYYA

6 4 20,80/o 2 4 J 22a/o

AHanor-TooH
xyBhpranT

4 4 16,6% 1 2 2 I 6 '150/o

6
Toox
uoAynnqrai
cxcTeMYYI

6 4 20,80/o 2 3 8 1 14 34o/o

7

Xon6oor.rur
cucreuuix
Y3YYn0nryY.q
(SNR, BER,
tst)

4 2 12,50/o 'l 2 3 7o/o

Acyynrus roo '10 16 13 2 42 't00a/o

Taxux
usgsxyfrn
ryaunrfi
acyynrHH
oHooHbr 33fl3x
oh hapxantl

24% 39% 31o/o SYo
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2.3. Ynnpnurn uanranrbrH Marephan sacax 6yrcy AyrH3x xycHorr

Xycnerr 5-n CN303 "AHaflor roox xon6ooHbr cr4creM" xrqesnrfix ynupnHH luanranrbrH MarepuanHr
aacax 6yroy AyrHex xycxsrrrftr xapyynaB.

Xycxerr 5. CN303 "AHaror roox xon6ooHbt cllcreM" xr,r.{aonr,riH ynnpnbrH
uanranTbtH btr 3acax

Acyynrurx
reperr

cLo-l (A.3) cLo-2 (B.1) cLo-3 (8.1)
6nynurx raxuu uegexyfru

ryaurxryyg 1-5
(Acwnrurx roo/oxoo)

Enyuurx rarur rrrsgexyix
ryauuxryyg 1-5

(Acvvnrurx roo/oxoo)

6nyuurx raxux ue4exyiu
ryauuxryyg 1-5

(Acyvnrurn roo/oxoo)
1 2 3 4 3 4

Hnfir oxoo

3. feqsrx uanrarrbrlr MarepnarbtH TereBnenr

fiequx uanranrbrH Marep!4anHH TeneBnenr Hb eMHex xocorr AypbAcaH ynrpnbrH r.ranranrbrH

Marep[afl roneBnenrrsil uxnn 6ahua.
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Earnas: ..........

XRnacax: ........

.. Cypranr, qaHapbrH an6anu gapra I

.... can6apurH opxngrq I I

ttAHaror roon xon6ooHbt ct,tcreM"
2022-2023 oHbt xxqeonrix xnnrix xaBpbrH ynxpnHH uanranr

c.

Ypeenxnex xyeaqaa: 120 MuHym

A. l-p ryeuxrI acyynryyg/cepr3eH camax (A3)

Onon coxeonmooc gee xaouvnmHa onox. (acwnm 6vp 7 onoo)

l. Me4eenen unepxuinceH HaM AaBrauxrix Aoxuor......... Aoxt4o q rox HopnoAor.
a. rtroAynnqrafi Aoxl4o
b. uo4ynnqrIx/uo4ynnqnax
c. 3eorq AoxHo
d. yHAcoH 3ypBacHH Aoxt4o

2. ........................ Hexqen 6uenx 6afixa4 Aoxr4o xon6ooxul cyBraap raxyy4amai AaMxlrHa.
a. BWsignat > BWcnannet

b. BWsgnat < BWounnet

C. BWsignat = BWchannet

d. BWsignat S BWarannet

3. ,Qaarauxufin MoAyneq (FM)-nfin Lf >> Ftoxt onAonA

a. Haprfix sypBacuH Aaararuxr4fix MoAyneq xrilr4exs.
b. Oprex 3ypBacHH Aaararuxr4fix MoAynsll xufirAsxs.
c. MoAynnq xrfir4exryi.

4. BPSK nlto4ynnropbrH cxeuufir on.
Dl

Xvern6ap A

-TLI-LJ-L

T Iu.@

sffi
UoO

fi/lll

TT a(t)

vco
o(t) d(r) = tl

a. --rLrLTL b. -rtrl-rL
5. [4unynuc KoAbrH MoAynsq (PCM)-nfir xoporxvynox yHAcoH 3apqrM Hb:

a. Tacpanrryfr Aoxnor AncKpernox-KBaHrnax-KoAnox
b. Tacpanrryfi Aoxror KBaHrrrax-KoAnox-AMcKpernsx

c. Tacpanrryi Aoxuor KoAnox-KBaHrflax-Ar4cKpernox

d. Tacpanrryi Aoxr4or Aucxpernox-Kogox-KBaHrflax

r\ll/Ifl,

Onon xapuvnmaac seeuile onx. nexex 6uraux. (acwnm 6yp 2 onoo)

GMSI(MSK MoAynFq, FM rvroAynqrail Aoxno, aryyput 6a $aa, 3oeru Aoxr,io, BPSK

l. Ms4eenen unepxufincsH HaM AaBranaxrfix Aoxr4oHbr eepvnenrnfiH xyyn[ap anb Hgr napaMerp Hb

eepqnerAex 6ahraa iqox[or .... rox HopnsrMor.
2. ,[aarauxuilx 4ererrop Hb ..........................-ooc HaM AaBraMxuix Aoxror mprcox yyporrotr.

3. QPSK MoAynf,quA HaM AaBraMxurix roox Aoxr4oHbr xyynuap 3eerq Aoxr4oHbr..........................-r eep
yrrarafr 6onrox oepqtanHe.

4. ..........................-r yypoH xeAenreexr xon6ooHbr crrcreMyyAoA epreH xopgrngAor.
19
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5. Vlxnn uaganrailraap (uxrn safrn) Llaqar4caH onoH ryBlrJt4Hr Sag conrx uoAynsqrafi
AoxroHyyAaac ..........................Hb xaurnfix 6ara BER yeyynsnrrsfi 6afixa.

B. ll-p ryeunnfi acyynryypy'oinrox (A3)

Onon coxeonmooc see xaouvnmHe onox. (acwnm 6yo 2 oxoo)

1. ry >> F ToxronAonA AasraMxrfiH uo4ynnqrai Aoxl4oHbr cneKrp Aapaax oHl4nor uruxxrefi.

a. AM uo4ynnqrfix cnempeoc snraarafi Hb MoAynrqufix usAexcrfiH 3apt,tM yrryyA Aoop seeruryfi
cnerrprefi 6aixa.

b. AM uogynnqrafi Aoxr,roxurxroi' uxun seerq 6a 2 xaxyyruilu 6ailryynartaac rorroHo.
c. Mo4ynnqn[x HHAeKcooc xaMaapcaH Seccenrfrx Qyxxqrfix yrraap aryypw Hb

ro4opxoinorAox oHonbrH xyBbA xf,3raapryri onox xaxyyrrin 6ailryynarvaac rorroHo.
d. Mo4ynnqryil yqup 3eBxeH seer,{ xsn6sngnrilx cnerrpooc rorroHo.

2. Snexrpox rynxyyp aurrnacaH AaBraMx con[x MoAynarcpt a(t) = -l rocas rooH Aoxr,io erceH

ToxilonAonA cxeuufix rapanraHA rapax AaBTaMx Hb:

urs{,) a. r- I, -r;m
f='liiillltfli b.cL

)a C
L.LTi

a(t)
c.

d.

,= |
" zrEE+Cj
t_ I
" Jzz.Lc

-rLJ-LJL

3. 256 xaaxrnafluH ryBu[H 6yxui 4oxnor KoAnoxoA I 6wufia yprrai 2-rux xo4 waappgararah.
Yynr,rfi V1XYZ recox 4 6rr ns
a. Tyxair KBaHrnarAcaH yrra Hb xyvgenrfin anb MyxxA opr.rJr4x 6ailraar rnepxufinne.
b. Tyxaix KBaHTnarAcaH yrra Hb anb cerMeHToA opuJr4x 6aitraar nnepxrfrnxs.
c. Tyxailx KBaHTnarAcaH yrra Hb ryxafix cerMeHr Aorpoo xoA Aox ryBuJr,rHA xapran3ax 6ahraar

rnepxufinxe.
d. Tyxafix KBaHrnarAcaH yrra Hbryxafix cerMeHrAorpoo f,Map anxaMrafiraapxnirgexnilr

unspxurinxe.
4. CxeuA

a. FM Aoxl,roHbr AaeraMxrix
eepvnenrrIr uunynscufin rooHA
xyB14praAar.

b. AM Aoxr4oHbr Aaararilxrfix
eepvnenrufir xsr 6a xogpAyraap
xypooH Aoop yHax 6afiraa
xyv4nyy4nfi u sepeeHA xyBrpraAar.

c. FM Aoxr4oHbr Aaararuxuilx
oopvnenruir Hor 6a xo6p4yraap

Dr

c L1

U o()

xypooH Aoop yHax 6ahraa xyv4nyy4ufix Qaeun 3epoeHA xyBupraAar.
5. M-PSK Aoxt4oHbt 6ur anAaasur MaraAnanbrH xapbqyynanrur xufi. (Vxnn qaAanrafiraap qaucaH

roxuon4on4)
a. Prrr* ) Porr* ) Prrr*

b. Prrr* 1 Porr* I Prrr*

c. Prrr* 2 Porr* 2 Prrrr

Uoo

tilI/\ /\

tRl

x:L,I
E,

Lcr

%

DL =Cc icr

,Cs
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d. Prrr* 3 Porr* ! Pro*

Toxuownax acwnmwd.hcwnm 6vo 2.5 onool

1. XycxerrrfrrOerne. 1. Tacpanrryil 2.Tacangcan/nunynuceu

2. AM 4oxuor
o

DI

c,

c.

ngx cxeurfix 1, 4, 5 qer Aoopx Aoxt4oHbt cnempnfi r 3eB xapran3yyn.
@

orlJrt *orlJ"t22
aru o atUo

arUoUs qUoUo q$o'
2

quouo a,Leu.

aru o

U

arU'
I

a a@b O 2l:l ao-Cl @s ool a c.
ao-r) @o oo+C) @

3. 3ea xapransyyn.
a. .f, ) 2F^o

b.

c

4. '1. a(t) = -1 2. a(l) =1 (roxrpyynax)

a)
A"/Ts

.f, F
'mu2

2F^o.f,

J Ur-

2.

J

t/I/ltu

a. ......... YeA AuoA HoorAsx, Aonr[oH r.{r,1plryfleropbrH 2 Mepeec

H33nrr3fi AIOAOOp HsBTpsH Olinrorq xvprsn Tapxax, r3Ap3r Orx 3
Mepeep rapHa.

b. ......... yeA AtaoA xaarAax, Aonr]1oH Ar4oAoop HoBrpoH ofinrorq
xYprsn rapxax, r3Apgr ortrx 3 Mepeep rapHa.

c. ......... yeA AroA xaarAax, AonrroH Al4oAHooc rcApor ofix 3
Mepeep rapHa.

AeMoAynFLl xrrxsA xfin6ap 6onoaq MoAyneLl xlrrxsA

_ruLn_
a(t)

r

I
R

Hexex eviluosx 6u,tux (acwnm 6vp 2 oxoo)

l. PeaKrue uarrafi AaBTaMxufrH MoAynf,ropbrH peaKrr4B KacKaAbrHx Hb Zt:R, Zz=C-eop
coHrocoH ToxilonAonA MoAynFTopbrH rapaflTbrH AaBTaMx Hb ...............

2. ,[eremopurx oponruH Aoxr4oHbr AaBraMx 2-p xypssxufi pe3oHaHcbrH AaBraMx]rHA ofprox ryraM
cxeMrfH 1-p xypser Aoopx xYt{Aon Hb ............

3. ,[aaraux conrx MoAynnqrai AoxxoHbr MoAynfiLufH nHAeKc uxcox rycaM (M r = I ft - fr l.T)
lrxc3x,

YYCAor.

cr Rr=

c1 .x.

3eerq Moavnnurilx aoxno MoAynnqufix repen
a 14Mnynbc TOOH

b racpanrryr aHanor
c IMnynbc l,MnynbcufiH aHanor
d IMnynbc 14Mnynbc 14Mny,lbcl4t4H TOOH

x uJ63

Y
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4. lzlrtanynuc KoAbrH MoAyneLl roAor Hb

........ 6onron xyBr4praxur xorHo.

5. Axanor cucrenar[u ysyynsnrnfir

AoxuoHu eepvnemnfi x xyynnfi r

.....-p, rooH crcreuufix ysyynenrrfir
-p YHonAor

Acwnmaud xapuvnax (acwnm 6vp 5 onoo)

1. AM 6a FM uoAynnqufix xapuqyynanr, AaByy 6onox 4yrar4anrafi ranyyAurrafin6apnax 6uv.
2. Toon xon6ooHbr cr4creMnin yx4cex 6yrqnfix cxeruufir 3ypx, Aoxr4o AaMxyynnHH aapvur.a 6a

xyBr,lpranryy4ur railn6apnan 6rq.

C. lll-p ryaurri acyynryyAlxepornox (43, Bl)
Onon coxeonmooc see xaouvnm*a onox. hcwnm 6vo 3 onool

l. 0.Sr|-q-rfix HaM Aaarauxcai Aox[oroop 0.78 aryypunail 6Ml-q AaaraMxcail seerquir
Aaararilxuilx MoAynsq xnfixes. flaarauxuiu mogynnqrafi Aoxr4oHbr xaurufix ux AaBTaMx 6.5M1-q

6on sypaacux eprexnfir ro4opxofin.
a. 1002 l-Ll

b. 1 MI-q
c. 1.002 xl-q

d. 500 xl-q

2. Toox qyaaa Hb a(t)=011011001111 6on OCM (BPSK)-rafi 4oxuoHu xyraqaaHH AilarpaMMur
ro4opxofin.

n nnn nnnn nn nn

wv vtrrv w w
NMWnnn /v\n.nnnn nn

V VVV VWV V\N V

d.

3. Tooxgoxuoxu101001101001 roxererAceH6ongaxrxKo4nyypbrHrapamaHArapaxrooHqyBaar
ro4opxofin.
a. 100 010 011 000
b. 011 101 100010
c. 110 001 001 100

d. 001 110 110 001

4. Xapuqaxryil Qas conux MoAyneropr a(t)=9g100't110100 rooH Aoxro ererAex 6ailraa 6on
MOAynf, LlnarAcaH AOxl4OHbr ryraqaaHH AuarpaMMur coHroHo yy.

ffi
nn AAAn AAA AAA

d. -vwv v-w'v w v v
5. fiapaax cxeuufix (3) qsrr rapax rooH LryBaar ro4opxofin.

a.011000
b.100111
c.000111
d.111001

a.

b.

c.

W VW VVW W V
nn nnn nnnn An n

V

a.

b.

c.

6.

HArX l,lHBepropYpxyynerv
cxeM

to

(t - ro)
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HEIJJYpxyynorv

3XXT

7. fiapaax cxeMhriH rapanraHA rapax rooH qyBaar roAopxofn

,| , .1
a. 111011
b. 001 101

c. 0001 10

d. 1 1 1010

AAA A AVVww
fo

8. a(t)=1 1 10 01 01 1 1 roox Aoxroroop 4 ryaunHr xapbLlaHryfi gas connx MoAyflsr.l (DOPSK) xrfrcox
6on uo4ynnqnarAcaH Aoxt4oHbt xyraqaaHu AnarpaMMHr ro4opxoinxo yy.

ffi

9. a(t)=919001 101 111 roox Aoxroroop 8 ryau:uxr Qas conux MoAynrLl (8PSK) xrficex 6on
MoAynf, qnarAcaH Aoxl4oHbr xyraqaaHH Ataa rpaMMHr ro4opxofi nxo yy.
A, I A A /T A A I A A AAA A

\ n A /1 A A ^ A A nA A AVVVW
tn A/,AAlnnn AAAVVVVVV 1J]/V\IVl/

10. a(t)=110000 111 001 rooH Aoxr,roroop 8 ryBrur4Hr xapuqaxryi Qas conux MoAyner-l (8DPSK)
xrilcex 6on uo4ynnqnarAcaH Aoxr4oHbr xyraqaaHH AnarpaMMHr ro4opxoinno yy.

a.

b.

c.

d.

b.

c.

d.

a.

b.

c.

d.

AAAAAA/VVVVV\\iVV'/VV\
A A AA n A , A A n^ A A ,/VVIVVVVVV VVV
AAAAn A AAAAAAIVVIVVVVVV'/VV\

AAAAAA

ll. +71m8 racanganr yrrHr I4KM/PCM MoAynFLl xuixe yy

a. 1 001 1010

b. 1 010 1001

c. 1 001 1001

d. 1 010 1010

Eodox, moouoonox. hcwnm 6vp 5 onoo)

1 . Hau 4aeraraxnfrx 20 sin 4r .2500t Aoxroroop 70sin2r.250001 seer,{ Aoxr4oHA AM uroAynnq xrilcax
6on
a. Mo4ynnqnar4caH AoxrroHbr xsn6epufir syp.
b. Mo4ynnqufix ryx 6onox npoqexrrrir (%)rooqoon.
c. Mo4ynnqnar4caH Aoxl4oHbr cnerrp 6yreq nuap 6afixury3yyn.
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2. 10x[q-rix HaM AaBraMxrafi 4oxuoroop 0.4B aryypunail 3.5M1-Ll Aaaraiflcrafi seeru Aoxt4onA FM
MoAynnll x[fixso. FM ruo4ynnqrafi 4oxuouur xaurnilx 6ara 4aarauxrfix eepvnenr nu 1.7M1-q 6on
FM uo4ynnqrafi 4oxroxur 3ypBacbrH eprexrfir ro4opxoin.

3. 3.Sr|-rl-urfix sypaacrafi Aoxror PCM crcreMoop racanAyynx, KBaHrnax, KoAnoxes. KoAnorAcox

Aoxr4o 50r6ur/cex-rfix xyp4rai AaMxyynan 6yxufi cyaraap AaMxrrAcax 6on exs cncreuufix Aoxt4o
uyyn4aHH xapbLlaar on . Yyx4 Aoxr4oHbr oprrnooc oprffi yrra 48, gyx4ax KBaApar yrra 0.2B rex
Y3.

D. lV-p ryeumni acyynryyg/saAnaH urxrurex (Bl)

Acwdan ututdeepnsx hcwnm 6vo 7 onoo)

1. Kounarr AilcK yHuJr4x ct/tcreM xoep crepeo AyyHbr racanAanrHH yrra 6ypuir 16 6nrnl'n KoAoop

44Jx5w/cex xyp4rafiraap aHanor - rooH xyBr4pryypaap xyBrpraxoo.
a. I-apanruu Aoxr,lo 6a xaaxrnanHH uJyyruaHbt xapbLlaar on.

b. Yx4cex usAssnnrfix 6wuiu ypcranA cncreurfir ax[nnyynaxaA uJaapAnararail xsrusnr 6uryy4
HoMorAox 1llo/oniria nnyy4qnfir yycroAor 6on exs cucrerurftn rapanrHH 6mnha xypAur on.
c. CD xu 1 qarrfin 6rqneruix MarepilanHr 6arraaAar 6on xs4en 6ur uoAsonsn CD Asep
xa4ranar4ax ae?
d. Scaen 1500 xyy4acrafi, xyy4ac 6yp xu 26aranara[i, 6ara 6yp 100 ueprei, urop 6yp 8 yrrefi, yr
6yp xu AyHAaxaap 6 ycorreri, ycer 6ypnfrr AyHAaxaap 7 6wssp KoAnocoH 6on ufiru xoAsH HoMHbr

Qarinurr CD Aoop xa4ranax ae?

2. a(t)=3'2 rooH Aox[oroop DPSK MoAynnr.l xuilcex 6on uo4ynnqnarAcaH Aoxr4oHbr cnerrp 6yrsq
suap 6onoxurr Qypueruix xyBupranraap unspxuinx, AyH uJr4Hxr4nrso xr4fi.
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