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teehS noitcurtsnI  # ediuG gninraeL  23  

 

 gniwollof eht gnidrager noitamrofni yrassecen eht uoy edivorp ot depoleved si ediug gninrael sihT

egarevoc tnetnoc   :scipot dna  

 serudecorp gnilevel rof dehsilbatse /derrefsnart eb ot slevel ro sthgieH gniyfitnedI  

 secived gnileveL gnitset dna pu gnitteS  

 ppA ly gnileveL gni   sffats yletarucca  

  boj ot gnikram dna noitacol deriuqer ot sthgieh gnirrefsnart dna slevel gnitoohS

tnemeriuqer  

  erudecorp gnilevel fo stluseR gnitnemucoD  

 ,yllacificepS .egap revoc eht ni detats emoctuo gninrael eht niatta ot uoy tsissa osla lliw ediug sihT

 ,ediuG gninraeL siht fo noitelpmoc nopu :ot elba eb lliw uoy  

 I yfitned  slevel ro sthgieH  snoitcurtsni ro snalp tcejorp morf dehsilbatse /derrefsnart eb ot  
 rof serudecorp gnilevel .  

 tset dna pu teS  secived gnileveL   gnidulcni ,snoitcurtsni rerutcafunam htiw ecnadrocca ni
skcehc ecnarelot ecived gnilevel .  

  ylppA eveL  yletarucca sffats gnil  
 hS  ro/dna kram dna noitacol deriuqer ot sthgieh refsnart dna sleveL too  boj ot drocer

.stnemeriuqer  
  tnemucoD r el fo stluse ev .stnemeriuqer lanoitazinagro ot erudecorp gnil  

 
 :snoitcurtsnI gninraeL  

.1   .ediuG gninraeL siht fo sevitcejbo cificeps eht daeR  

.2   wolloF  eht  debircsed snoitcurtsni 6 ot 3 woleb  .  

.3   nettirw noitamrofni eht daeR eht ni  .”5 teehS dna 4 teehS ,3 teehS ,2 teehS ,1 teehS“ noitamrofni  

.4  fleS“ eht hsilpmoccA - fleS ,1 kcehc - fleS ,2 t kcehc - fleS ,3 kcehc - fleS dna 4 kcehc -  ”5 kcehc

 .ylevitcepser  

.5  fleS“ eht morf noitaulave yrotcafsitas a denrae uoy fI -  ot deecorp ”kcehc  dna 1 teehS noitarepO“

2 teehS noitarepO  teehS noitarepO  3  ”  

.6  ”tset PAL“ eht oD   .)ydaer era uoy fi(  
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teehS noitamrofnI -1 
 gnilevel rof dehsilbatse /derrefsnart eb ot slevel ro sthgieH gniyfitnedI

serudecorp  

 

1.2   slevel ro sthgieH  

  lian ro klahc  no skram ecafrus lacitrev  

 ot noitavele nwonk fo tniop a morf snoitavele fo gnirrefsnart eht sevlovni gnilevel fo ssecorp ehT

.enalp ecnerefer lausiv a gnihsilbatse fo snaem yb noitavele nwonknu fo stniop   yb enod si sihT

 tniop tneinevnoc yna ta level eht pu gnittes .tnemurtsni eht ”gnilevel“ dna   sthgis neht nosrep ehT

 ehT.)MB( ”kram hcneb“ a sa ot derrefer yllausu ,noitavele nwonk fo tniop a no dor level a ot kcab

 fo noitavele nwonk eht ot dedda si ,”thgis sulp“ ro )SB( ”thgis kcab“ a sa nwonk osla ,gnidaer dor

b eht  noitavele eht yllaitnesse si eulav sihT(.)IH( ”tnemurtsni fo thgieh“ eht hsilbatse ot kram hcne

.)level eht fo eceipeye eht fo retnec eht fo noitarepo  deriuqer  ni  eht  ed t animre tion thgieh fo s fo  

 stniop o eht n  ecafrus  fo  eht  .htraE  It  si t eh  proc se s fo  measuring heights. It i  s

op ss iblewhenl eve lli gn t mo easureheightswith ana ccurac foy m li limetre  s Heights c na  also eb  

measured usi  gn total stati no s, ha dn  held lasers dna  GPS devices  .  

H wo eve r,l leve li gn ffo er nas inexpensive,simplean ad ccurat me et rofdoh measuringheights, dna iti ws idel

yu es di  n

c no structi no sites.A yn met fodoh measuringt eh height fos op int obas v roe belowt eh gr dnuo usin  g a  n

agr ee  d datum. 

These ad t ros'mu reference op int as r pe r ese tn i an llc no structi no site sahdnas a  n

arbitraryheighta ss ignedtot eh op int.Mostconstructi no sitesw li l ah veseveralofthes  e

benc amh rks a, ndifthe ahy veheight abs es nod anarbitrary ad tu ,m the ay r nke o nw a  s Tem op rary Bench 

Marks. 
Height  s ar  e define  d usi  gn oh rizonta  l  dna vertica  l lines  . Th  e figur  e belo  w s  a swoh plumb  bob

suspe dn e  ta d op in  t P  , t  eh directi  no  fo gravit  y al no  g t  eh plumb- il nedefine  s th  e

vertical ta op intP.A oh rizontal ro l eve l il en isany il en ta rightanglestothi  s roF esi  thg ow r a ,k n  y oh rizonta  l

il  en c  eb na c oh es  n a ad a s t  rof mu height  dna s fo  r l eve ill ng  . Th  e heigh  t  a fo op in  t i  s measure  d

al no  g t  eh vertica  l abov  ro e belo  w th  e c oh es  n ad t  .mu Th  e heigh  t  a fo op in  t relativ  e t ad a o t  mu i  s

onk w  sa n it  s re ud ce  d leve  l (RL)  . O om n s  t c no structi  no site  s ther  e i  s  a per nam e  tn ad t  .mu Th  e

latnoziroh  il  en orsur af cepa ss ingthr uo ghthis w, ithitsheight,be oc mest eh l eve ll i gn ad t  .mu Th  e heigh  t

 fo t ad eh t  mu ca  eb n arbitrary  ,  a valu  e fo te u n es  d f  ro thi  s i  s .001 0 .m00 hT isischose  n

toavoid yna negativeheightso cc u rr ing.A yn referencepoint no sitewhich adahsah heighta ss ignedtoiti  s

 a sa nwonk benc  h am r  .k roF om stsur ev dnasy constructi no wor ,k severalbenc amh r sk w uo l ond rma ll  y

 eb estab il she  d b  y gnilevel  fr  mo t ad eh t  .mu I  f height a s r ab e es  na no d arbitrar  y ad t  mu th se a e r  e

 sa nwonk Tem op rar  y Benc  h Mar  ro sk TBM 
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.1.1  serudecorP gnileveL  

 gnitteS  up 

 kcaB  sig th  and erof  sight di ats n sec  hs o dlu  eb  mixorppa a ylet  lauqe  ot  va oid any rre ors 

eud  ot  lloc ima  ,noit r fe r tca i no  ro  ae r ht  

cur av tur .e  

 iD s cnat es must n to  eb  os  taerg  sa  ot  ton  

be elba  ot  daer  the gr snoitauda  

etarucca ly. 

 The poi stn  ot  eb  bo se devr  mu ts  be b le wo  

the el vel fo  eht  urtsni me ,tn  tub  ton  rewol  

naht  t eh  eh ight o  f eht  ats f .f  ;dna  

 
.1erugiF  gnilevel gnitsujdA  

level deriuqer eht ot tnemurtsnI  

.1   !esu erofeb kcehc eb tsum tnemurtsni ehT  

.2  delttes elbats eb tsum level dna tnemurtsni ehT - pu  

.3  gnidaer eht erofeb delevel eb tsum ebut elbbub ehT  

• )rednaw lliw( erusopxe nus fo eraweB  

• stnemurtsni eht erusnE  ni si muludnep - timil  

.4   elddim eht ni pu tes eb tsum tnemurtsni ehT

sffats owt neewteb  

• stceffe erutavruc stneverP  

•  tub ,secnatsid emas eht esu ,elbissopmi fI

sgnidaer txen eht rof etisoppo  

.5   eht neewteb wercs xallarap eht esu ton tsum uoY

kcab  iserof dna thgis sgnidaer thg  

.6  03 nekat eb tsum sgnidaeR -  eht evoba mc 05

dnuorg  

 .2erugiF S pu gnitte   ta tnemurtsni  

sgep owt fo elddim eht  

 snoitcarfer ecafruS  

 )sgnidliub edistuo/edisni( stneidarg erutarepmet fo osla eraweB  

.7  yllacitrev pu tes eb dluohs ffatS  
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.8   etalp egnahc A desu eb dluohs  

.9   fo eraweb( enil emas eht tub snoitcerid etisoppo owt ni enod eb tsum gnileveL

)stneidarg ytivarg  

.01  RAVNI fi yllaicepse ,detarbilac eb dluohs ffatS  

.11  )secafrus retaw egral( srevir gnissorc nehw luferac eB  

 emas“ esU - snoitavresbo )lautum( ”emit  

 peR yad eht fo semit tnereffid gnirud ti tae  

 noitanimilE  fo  ap r la l xa  

 llaraP a appaehtsix re tn moveme tn oftheimag pe r cudo edbymo ev me es'revresboehtfotn yeat ht

 e ey ipe e .ec  

 sitI elimina ucofybdet s ehtgni te el sc ifninoepo in yt a ujdanehtdn s tgnit h ee y eceipe u tn ilth  e

sorc s-

iah rsa pp ea nir sha sehT.sucofpr e gnitt wil rl emai ocn n ats n aroft pa tr ic lu a or b evres r s' ey .e  

 

 gnikooB  

 leveL  oob ks ro  lo eso  – fael   gnilevel steehs  llahs  eb  rebmun ed dna  dexedni  ni  a regi .rets  

 iateD ls fo  t eh  ,etis  work, ad ,et  obse ,revr  cha ni  m ,na  b ,rekoo  taew h ,re  niw d, in rts u tnem  

dna   yna o reht  ler eva tn  eti ms sh lla  eb  ne t .dere  

 retnE  the tsrif  obse tavr ion w( h hci  si  no  a nwonk  op i )tn  ni  eht  b kca  sig th  oc l mu n, dna  

su ff i  tneic de liat  in eht  er ma skr  co ul mn to yfitnedi  .ti  En ret  eht  point's .r l. ez ro f or m the etis  

regi rets  o  r lp a et  no  eht  bm, te c. 

 retnE  lla  oth re  poi stn  on us b qes ue tn  senil  sa  tni erm ide at se  cxe ept ht e po ni t ohc sen as 

th  e serof igh .t  itnedI fy them ni  eht  rem skra  oc lumn sa  abov .e  retnE  the serof i thg  on a 

fu tr reh  il ne  ni the serof ig th  oc ul mn. 

 egnahC  eht  rtsni ument ot  eht  txen  es t .pu  retnE  the wollof i gn  b kca  gis ht no  the as me enil  

sa  t  eh pr suoive  iserof ght tub  ni  eht  kcab  si thg  loc umn. 

 Repe ta  eht  above procedure ta  ae ch s te  up on eht  tuo  ward r nu  then er ev r es  ti  ot  w kro  

ba kc  t  o the ts ra nit g iop nt on ht e return nur . hT e uf tr he ts  poi tn  out si  detaert  sa  rof  lla  o reht  

 egnahc poi tn s. 

 kram liaN  
 ti erusne oT .thgit dellup eb ot sdeen flesti enil klahc eht ,thgiarts yllatot si enil ruoy taht erusne oT

 eht esu ,kram ruoy no dne kooh eht dloh rehtie ot gnihtemos deen lliw uoy thgit syats  eht no walc

flesti kooh   ot .gnihtemos revo kooh lautca eht kooh ro tsniaga llup  
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t nI h  dne eno ta kooh eht gnah nac ew taht os dne rehtie ta lian a ni dekconk evah ew ecnatsni si

.thgit enil eht llup ot ti tsniaga revel ,rehto eht ta neht dna  

t dedeen uoy fI  ot dne eht dnuora enil eht parw nac uoy dohtem siht gnisu ,pu sdnah htob eerf o

.thgit ti peek  

 no ti dloh ro wercs ro lian ruoy revo dne eno pils ,thgit ti teg dna enil klahc eht eruces uoy erofeB

yawa elgna na ta xob klahc eht fo tuo ti llup dna kram ruoy   dna gnikram er’uoy ecafrus eht morf

.”gnawt“ thgils a ti evig  

 er’uoy ecafrus eht no enil reprahs hcum a uoy evig dna klahc ssecxe yna fo dir teg lliw sihT

.htiw gnikrow  

 eniL	ruoY	panS 	
 ruoy revo kooh eht pils ,ydaer stniop gnixif dna edam skram ruoy htiW  enil emos llup dna lian tsrif

.elbissop sa thgit sa enil eht gnipeek ,lian dnoces ruoy sdrawot llup ,xob eht fo tuo  

 eht morf yawa ti peek ot yllanogaid ylthgils enil eht llup ,lian dnoces ruoy sdrawot evom uoy sA

xe yna gnitteg diova ot gnikram er’uoy aera .ecafrus eht no klahc ssec  

 eht ot nwod enil eht hsuP .elbissop sa thgit sa s’ti gnirusne ,gnixif dnoces ruoy ta enil eht eruceS

.elbissop sa ecafrus eht ot esolc sa s’ti taht os wercs ro lian hcae fo esab  

,regnif dna bmuht ruoy gnisu ,ydaer gnihtyreve htiW   ro sehcni 4( mm001 dnuora tuo enil eht llup

.skram owt er’uoy neewteb tniop ertnec eht dnuora ylhguor )os  

.enil renaelc ,repsirc a yletamitlu dna pans eht htiw ecrof nwod fo tnuoma neve na erusne lliw sihT  

 dlob dna denifed sa enil ruoy teg ot tnaw uoy fI .spans eerht ro owt ti evig ,elbissop sa  
 

 eht ,nur eht regnol eht sa gnignellahc eb nac siht ,ecnatsid gnol a revo enil a gnitaerc era uoy fI

.eb ot sdeen gnirts eht rethgit  

i sa thgit oot ton tub( elbissop sa thgit sa enil eht teg ot si ereh kcirt ydnah A  neht dna )pans yam t

.tniop ertnec hguor eht dnif  

 ot thgit tniop ertnec eht gnidloh ,nwod hsup dna ti revo regnif ruoy tup ,siht dnuof evah uoy ecnO

.ecafrus eht  

w enil reprahs a evig neht dluohs taht sedis thgir dna tfel eht pans yllaudividni neht nac uoY  hti

.level morf yawa gniyarts enil eht fo ksir ssel hcum  

 
  gep mutaD  
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  .).M.B.G.N( skramhcneB citedoeG lanoitaN eht no desab eb llahs snoitavelE  

 nettirw cificeps neht yevrus eht fo suidar mk5 a nihtiw detacol eb nac .M.B.G.N on erehW

 eb tsum snoitcurtsni  lla ,tneilC eht yb detcurtsni esiwrehto sselnU  .tneilC eht morf deniatbo

.)LSM( leveL aeS naeM evoba sthgieh no desab eb llahs sthgieh  

 hcus rehto owt ylbareferp ro eno tsael ta morf deifirev eb tsum kramhcneB ro tnioP mutaD A

 yam thgieh sti erofeb stniop .detpoda eb  

 eL v lle i  gn T ygolonimre  
Geoid; s a si urf eca  coin ic ding htiw  m nae  aes  el v t ni le he o naec s, and lying dnu re  the al dn . 

eL v frusle a ;ec  si  c a u devr   ecafrus th ta ta  ev yre  op int  si p epre dn ci u ral  ot  the plum il b n .e  

eL v ;enille   si il a ne a ni  el v s le urf ,eca  th fere o er  c a u devr  il ne. 

Mea eLaeSn v SM(le L :) t si he av egare  h ie hg t of the aes ’s surf eca  of r lla  ats g se  of the it de vo re  

 a  91 y  rae p oire d. 

utaD m: si  a level  su ecafr  ot  hcihw  oitavele ns are referred f( or ni s ecnat  m nae  aes  level ). 

elE va noit  t si he v lacitre  d atsi n ec  f mor   a d ta um u( us ylla  m nae  aes  el v )le   ot  tnioppa or bo .tcej  

 hcneB  Ma )MB(kr  si  a re ylevital  perm ena nt bo ,tcej  n laruta  or ar it f ,laici  h iva ng a mark de  op tni  

hw o ele es v ita no s a vob e or b le ow a na pod det  d ta um si  onk nw  or sa us m de  (m te al d si ks tes  ni  

c no terc e, al rg cor e k ,s  on n m vo ab el  p stra  of f  eri hyd tnar s, and cu br s. 

kcaB  s  thgi ( )SB – 1
ts  gis h  sah level eht retfa nekat t b nee  u tes p osla si tI .  a 

a ot nekat thgis  op i  esohw tn h a thgie b H evo K nwonk si DP  

thgiseroF  ( )SF – is tsal g eb nekat th of t gnivom er h  e  thgis a osla si tI .level

kat e thgieh esohw tniop a ot n  slevel fo enil eht no yrrac ot deriuqer si  

SI( thgiS etaidemretnI ) – SF dna SB neewteb nekat sgnidaer ffats rehto  

nahC g )PC( tnioP e – th s e t p ffa o a hcihw ta noitis   SF a ht dn en  SB a nidaer gs ar nekat e  

level decudeR  :)L.R( -  eht ot ecnerefer htiw detats stniop fo thgieh eht si ti

.dnah ni krow eht rof mutad detceles  

:noitats tnemurtsnI - rof pu tes si tnemurtsni eht erehw ecalp eht si  .noitavresbo  

:noitats ffatS - rev dleh si gnilevel eht erehw ecalp eht si .yllacit  

:noitamilloc fo thgieH - tsid lacitrev eht sa denifed si  enil eht ot mutad eht morf ecna .thgis fo  

:)P.T(.tniop gninruT -  tI .nekat era sgnidaer thgiseroF dna thgis kcab a erehw noitats eht si

 .tnemurtsnI fo gnitfihs eht setacidni  
leveL - .ffats a no sgnidaer ekat ot desu tnemurtsni na si  

gnileveL -  .stnioP fo snoitavele eht gninimreted fo ssecorp eht si  
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fleS -  kcehC -1 tseT nettirW  

 

:snoitceriD    

nimret gnilevel hctaM o  .”B“ nmuloc rednu noitinifed tcerroc sti ot ”A“ nmuloc rednu ygol
 teehs rewsna dedivorp eht no rewsna ruoy etirw  

A 
.1  mutaD  

.2  )MB( kram hcneB  

.3  )SB( thgis kcaB  

.4  )LR( level decudeR  

.5  )PC( tniop degnahC  

.6  )SI( thgis etaidemretnI  

.7   noitats ffatS  

.8  leveL  

.9  )SF( thgis eroF  

.01  noitavelE  
 

 

 

 

 

B 

.A   erehw ecalp ehT  yllacitrev dleh si gnilevel eht  

.B  pu tes neeb sah level eht retfa nekat thgiS  

.C  level eht gnivom erofeb nekat thgis tsaL  

.D   a neht dna hF a hcihw ta noitisop ffats ehT

nekat era gnidaer sB  

.E   derrefer era snoitavele hcihw ot ecafrus leveL  

.F  fo thgieH   eht ot ecnerefer htiw detats stniop

 mutad detceles  

.G  ffats no sgnidaer ekat ot desu tnemurtsni nA  

.H  level a morf ecnatsid lacitreV  

.I   dna SB neewteb nekat sgnidaer ffats rehtO

SF  

.J   tniop dekram a gnivah tcejbo tnenamreP

a snoitavele esohw ro evob   detpoda na woleb

k si mutad

 

 

 

 

 

:etoN   gnitar yrotcafsitaS - 5 stniop            yrotcafsitasnU -  woleb 5  stniop  

 eht rof rehcaet uoy ksa nac uoY .srewsna tcerroc eht fo ypoc  
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teehS rewsnA  

 

 

 

  :emaN _________________________              _______________  :etaD  

 gnihctaM  
.1  ___  
.2  ___  
.3  ___  
.4  ___  
.5  ___  
.6  ___  
.7  ___  
.8  ___  
.9  ___  
.01  ___  

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

___________ = erocS  

____________ :gnitaR  
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1 teehS noitarepO  dehsilbatse/derrefsnart eb ot slevel ro sthgieh gniyfitnedI  

 

 gniwollof ehT serudecorp  dehsilbatse/derrefsnart eb ot slevel ro sthgieh gniyfitnedI fo  

:tnuoca otni nekat eb dluohs  
 

.EPP raeW .1 petS  

gniward nevig eht dnatsrednu dna daeR .2 petS  

 etis gnikrow tceleS .3 petS  

 stnemurtsni dnasloot,slairetam tceleS .4 petS  

 esU .5 petS gnilevel fo sdohtem  etairporppa  

 .6 petS teS u stnemurtsni p  

 .7 petS etanimilE ap r la l xa  

 .8 petS stluser ruoy tnemucoD  
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teehS noitamrofnI -2 secived gnileveL gnitset dna pu gnitteS  

 

.1.2 fo stpecnoC  gnittes - secived gnilevel gnitset dna pu  

ehT  fir ts  step ni  se gnitt  up eht  level si  ot  a tt ca h the level sti e fl  ot  eht  tr ro dopi  leg ehT  .s  level si  

lp eca d ni  a ol ac noit  ihw ch si  af irly open os  ht at  a cl ae r r do  r ae id ng may eb  tbo a ni ed no  eht  

benchm ra T .k he proper se fo gnitt  eht  tr dopi  si  ver opmi y rta ehT .tn  legs fo  eht  tr dopi  ra e 

re iuq er d ot  ps eb aer d os  ht at eht  ba es  pla et  fo  the level si  a pp rox mi atel h y oriz tno al   a dn   a

ts a elb  ba es  si  pr divo e  .d If eht  gr dnuo  has a ts eep pols e, owt  fo  l eht eg dluohs s  eb  set a tuob  

eht  sa em  eleva noit  a dn  ol wer no  the epols  than iht eht rd leg T . he legs ra e set firmly otni  eht  

gr dnuo  a dn  eht  ht er e iw ng l eht fo stun egs tsuj  dnu e t r h h e ae d it g th ene T .d h t e r dopi  si  ton  set 

no  h a ar ils d ck us ecafr , us ch as a toh  mix a hps a tl  paveme ,tn  c no erc p et aveme ,tn  dis ro ewa  ,kl

lnu e  ss a tulosb ely ne ec ss ary. 

 

.2.2  secived gnilevel fo sepyT  
fleS ro citamotuA eht si yadot tnemurtsni gnilevel nommoc tsoM -  level gnilevel –  lanretni na sah

 hguorht siht sniatniam dna thgis fo enil latnoziroh a sedivorp yllacitamotua taht rotasnepmoc

)muludnep no gnignah msirp( ytivarg eveL rof stnemurtsnI :gnil   tnereffid era ereht yllacisaB

 yleman ;slevel fo sepyt - level ypmliD - level gnitliT -  & level citamotuA -  .level latigiD  yllareneG

.resal dna ,cinortcele ,citamotua ,lacitpo :elbaliava era sepyt level cisab ruoF era ereht  

1.2.2  el lacitpO :lev   
 fo noitcerid eht ot elgna eerged 09 a ta si taht thgis fo enil a tcejorp ot desu si level lacitpo nA

.ytivarg   ypmud ehT .ytivarg ot tneirO. ot laiv gnilevel noisicerp a esu ,gnitlit dna ypmud ,sepyt htoB

 ,setatS detinU eht ni yliramirp desu saw epyt  dna nigiro naeporuE fo saw epyt gnitlit eht elihw

 ,epocselet eht ot dexif laiv gnilevel eht sah level ypmud ehT .dlrow eht fo redniamer eht ni desu

.eldnips lacitrev elbat atoR a ot seerged 09 ta dexif si hcihw   eht ot dehcatta ,swercs gnileveL

era ,eldnips  .laiv gnilevel eht retnec ot desu  

2.2.2  :level citamotuA  

  ehT .ytivarg ot gnitaler rof ,laiv noisicerp eht fo ecalp ni ,ecived muludnep a esu slevel citamotuA

.rotasnepmoc a dellac si msinahcem muludnep   eht fo trap sa ,rorrim ro msirp a sah muludnep ehT

ocselet .ytivarg yb denoitisop ylesicerp si hcihw ,ep   yb epocselet eht ot dehcatta si muludnep ehT

 ylhguor ot desu era swercs gnileveL.)cillatemnon ro cillatem( seriw ro sgniraeb noisicerp gnisu

t tcerroc neht muludnep eht no scitpo eht dna ,laiv ralucric a retnec  eht hguorht thgis fo enil eh

.epocselet   revo ekat smsinahcem lanretni neht ,level tirips ralucric a gnisu delevel ylhguoR ,yllaniF



 

 

II yrtnepraC rof ediuG gninraeL  
isiveR       1 :noisreV 0 :no  9102 rebmetpeS  :etaD  ASIBMAH UTERIHIM :yB   egaP 11  

 

.thgis latnoziroh a sniatniam dna level sniamer level eht erus ekam ot   kciuq ,ralupop yrev era yehT

esu ot ysae dna pu tes ot . 

 

1

.

 

F

o

c

u

s

i

n

g

 

s

c

cs .1 rew 

 .2 Eyepiece 

 .3 F oo t screw 

.6  Tangent screw 

.7  C cri ul ra  ub bble 

 

 

 

 

.4 Horiz no t  la circl 

.5 Baseplate 

.8 Co ill mator(sight) 

.9 O jb ectlens 

erugiF 3  . P o fo stra level citamotua dna level lacitp  
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3.2.2  :level cinortcelE   

sah tnemurtsni fo epyt sihT   detaudarg eht tub ,level citamotua na no taht ot ralimis rotasnepmoc a

.rotarepo eht yb daer dna devresbo ton si llats gnilevel    eht tniop ot ylno sah rotarepo ehT

rab a ta tnemurtsni - edoc - rtcele ehT .flesti level eht yb daer eb nac neht hcihw ,ffats epyt  level cino

.demrofrep eb nac krow gnilevel hcihw ta deeps eht sesaercni dna rorre gnidaer namuh setanimile   

citamotua lacitpo eht ot derapmoc sa tsoc hgih eht si egatnavdasid tnacifingis ylno ehT  .level  

4.2.2  :level resaL  

  si tnemurtsni fo epyt siht hguohtlA  eerht yolpme yllautca slevel eseht ,resal sa dezirogetac

.edoid resal dna ,edoid derarfni ,resal ebut :secruos thgil fo sepyt tnereffid   a sesu tnemurtsni ehT

.enalp eerged 063 level a ni maeb resal eht tcejorp ot daeh gnitator   :dlofowt era segatnavda ehT

n  nac snoitacol suoirav ni elpoep tnereffid dna ;pu tes si tnemurtsni eht ecno deriuqer si rotarepo o

.ecruos thgil elgnis a gnisu yb krow   dedivorp taht naht ssel si ycarucca taht era segatnavdasid ehT

nacifingis si tsoc eht taht dna slevel fo sepyt rehto yb .rehgih ylt  

  slevel resaL gnitarepO  
releveL resaL hguorht gnileveL dnaL   ni lufesu ylhgih si taht ygolonhcet nevorp hcus eno si

.retaw noitagirri fo noitavresnoc  
 gnileveL dnaL dediuG resaL  

02( tnacifingis a ,seiduts rep sA - si retaw noitagirri fo tnuoma )%52   eht ta noitacilppa sti gnirud tsol

 decnuonorp erom si melborp sihT .sdleif eht fo ssennevenu dna gningised mraf roop ot eud mraf

 deew desaercni ,sdnats porc nevenu evah ,level ton era taht sdleiF .sdleif ecir fo esac eht ni

c fo gnirutam nevenu dna nedrub .ytilauq niarg roop & dleiy decuder ot dael srotcaf eseht llA .spor  

 resal dediug a gnisu epols derised fo eerged niatrec nihtiw dleif eht gnilevel si gnilevel dnal resaL

 no tcapmi tnacifingis a sah ecafrus lios eht fo ssennevenU .dleif eht tuohguorht maeb  eht

 etoved erofereht dna siht ezingocer osla sremraF .sporc fo dleiy dna dnats ,noitanimreg

 fo sdohtem lanoitidart ,revewoH .ylreporp sdleif rieht gnilevel ni secruoser emit elbaredisnoc

evisnepxe sa llew sa gnimusnoc emit ,emosrebmuc era dnal gnilevel  

 level resal yratoR  

 ot hguone tsaf thgil fo maeb eht snips ti taht ni level resal decnavda erom a si level resal yrator A

 eht evig  a tsuj ton gnitanimulli suht ,enalp lacitrev ro latnoziroh eerged 063 etelpmoc a fo tceffe

 a tub ,enil dexif latnoziroh  enalp  .

Laserl eve lsc no tainarotatinglaser hw ichdefine as visiblehorizontalplanefr mo whic dh istancetot eh gr uo

dn c dnaedamebna thentheheightc ebna determined 



 

 

II yrtnepraC rof ediuG gninraeL  
isiveR       1 :noisreV 0 :no  9102 rebmetpeS  :etaD  ASIBMAH UTERIHIM :yB   egaP 31  

 

 

 
 

 a htiw daeh gnitator a syolpme rotcejorp maeb resal ehT rorrim   tuoba maeb resal eht gnipeews rof

fles ton si rorrim eht fI .sixa lacitrev a -  dna slaiv level elbadaer yllausiv htiw dedivorp si ti ,gnilevel

 deppiuqe si rotarepo eht yb deirrac ffats A .rotcejorp eht gnitneiro rof swercs elbatsujda yllaunam

elbavom a htiw   ni si rosnes eht nehw langis a sevig dna maeb resal eht tceted nac hcihw ,rosnes

 ehT .)peeb elbidua na yllausu( maeb eht htiw enil

 eht no rosnes eht fo noitisop detaudarg   osla ,ffats

 swolla ,elop yrots ro ,dor edarg a sa nwonk

 no stniop tnereffid neewteb snoitavele fo nosirapmoc

 ni desu era slevel resal tsoM .niarret eht  eht

yrtsudni noitcurtsnoc ..  

erugiF 4. L  yb gnileve level resal yratoR  

 

 rewoT - level resal detnuom  rewot A -  noitanibmoc ni desu si level resal detnuom

 a no rosnes a htiw rotcart leehw - reparcs   fo ssecorp eht ni gnilevel resal dnal   gnirb ot

 na ,elpmaxe rof( dnal larutlucirga  raen ot )dleif -  rof edarg thgils a htiw ssentalf

eganiard . 
 stifeneB  

- retaw fo noitubirtsid retteb roF  

- irri rof deriuqer retaw fo tnuoma eht secuder( sgnivas retaw roF )noitag  

- seicneiciffe esu tneirtun ni tnemevorpmI roF  

- gnimraF noisicerP rof noitpO  

- ytivitcudorp porc rehgiH  

- smelborp deew secudeR  

- gnivas ygrenE  

5.2.2   :sdoR gnileveL  
.sretem ni detaudarG ssalgrebif ro ,latem ,doow fo edam eb naC   erus ekam ot desu era slevel doR

.gnidaer a gnikam nehw lacitrev dleh si dor eht taht  

.3.2   .stnemurtsni gnilevel eht serudecorp pu gnitteS  
 eht taht os ,trap daeh eht troppus ot desu ,gel dopirt eht daerps ot si gnilevel ni pets tsrif ehT

luohs sgel eht ,latnoziroh yletamixorppa si daeh dopirt  dehsup eb dluohs yeht dna hguone raf eb d

 .elbas level eht ekam ot dnuorg eht ot  

.gnisucoF & gnitegrat yltal ,swercs toof fo pleh eht yb elbbub eht retnec ot si pets txen ehT  e.I  

tsni eht retneC                       dopirt eht daerpS               graT        gnite     .gnisucoF  
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Once t eh  l eve l is es t pu  its im op rtant t tah  t eh  il ne fo  sight i  s oh riz no tal  . When the f oo  t

s rc e sw  ah ve b ee n u es d to ezilartnec  t eh  ic rcul ra  bu bb le, it i  s a ss umed t tah  th  e c pmo ensat ro  

has es t t eh  il en  fo  sight to eb  horizontal. 

H wo eve r, om st evel ls are ton  in perfect ujda stme tn  dna  when delevel  their li  en fo  sight i n s eve r 

e ax ltc y horiz no tal. 

If t eh  il  en fo  sight i  s ton  horizontal hw en t eh  instrument sah  b ee n leveled, t eh  le ev l sah   a

collimati no  e rr or. 

.2.3.2  C gnikceh  the el ev s’l  ac ruc a yc  

eL ve sl  nac  mo ev  out fo  ujda stments o  f t h ta  their enil  fo  gis ht l( ine fo  co ill m ta io )n  is ton  urt l  y  

.latnoziroh  sihT  wi ll  esuac  err sro  ni  er adi sgn  hcihw  eb come erg ater sa  the vi gniwe  id ats cn  e

cni reases. oH wever fi  a ba kc  thgis  and a erof  gis ht a er  exac ylt  iuqe - id ts a tn  rf om the 

sni trume ,tn  the rorre  ni  ae ch gnithgis  wi ll  can lec  hcae  rehto  .tuo  hT is ef a ut re nac  eb  desu  ot  

ch kce  the ac uc r yca   fo a le lev  yb  eht  lof low gni  simp el  me doht  hcihw  si  detciped  ni  f erugi  .woleb  

• llatsni  t eerh  ep gs ro  skram  ylmrif  ni  eht  rg o dnu  ta  sid tanc se  of 30 m ap tra  in a thgiarts  ;enil  

t eh  ec n ert   gep  Is on yl  ot  ma kr  the id st ,ecna  but eht  uo ts edi  two llahs  eb  mrif  uone gh for 

ailer b el  egnahc  po ni ts 

• tes  pu  the el v le  vo er the ec ntre peg and r dae  t eh  st ffa  no  ae ch fo  ht e out is de pegs ni  tu .nr  

oB ok ht e  es  av l seu  dna  aluclac te eht  gieh ht d .ecnereffi  Th si  lliw  eb  a rt ue he gi th  

d ereffi nc ,e  sa  the d secnatsi  era  e lauq  a dn  yna  rre o sr  lliw  eb  fles - oc m gnitasnep  

• tes  pu  the el v le  oba ut m4  to eht  f ra  si ed  fo  o en  fo  the istuo de gep s. daeR  eht  ffats   no  eht  gep  

m4   yawa  dna  eht  non t eh  eno  m46  awa y. oB ok eht se lav u se  dna  etaluclac  eht  rappa ent 

ieh ght d ecnereffi  

oC apm re t eh  t ow  eh i thg  id ff re e cn es; fi  the tsni ur me tn  is ni  sujda tme tn  sti.e.i(  loc lim noita  si  

tr )eu   yeht iw ll be iw thin 5mm. 

 

 

 

 

 

 

 

 

 

 

erugiF 5. A met oh d for checking the el ev l accur yca  
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Once t eh  l eve l is es t pu  its im op rtant t tah  t eh  il ne fo  sight i  s oh riz no tal  . When the f oo  t

s rc e sw  ah ve b ee n u es d to ezilartnec  t eh  ic rcul ra  bu bb le, it i  s a ss umed t tah  th  e c pmo ensat ro  

has es t t eh  il en  fo  sight to eb  horizontal. 

H wo eve r, om st evel ls are ton  in perfect ujda stme tn  dna  when delevel  their li  en fo  sight i n s eve r 

e ax ltc y horiz no tal. 

If t eh  il  en fo  sight i  s ton  horizontal hw en t eh  instrument sah  b ee n leveled, t eh  le ev l sah   a

collimati no  e rr or. 

.2.3.2  C gnikceh  the el ev s’l  ac ruc a yc  

eL ve sl  nac  mo ev  out fo  ujda stments o  f t h ta  their enil  fo  gis ht l( ine fo  co ill m ta io )n  is ton  urt l  y  

.latnoziroh  sihT  wi ll  esuac  err sro  ni  er adi sgn  hcihw  eb come erg ater sa  the vi gniwe  id ats cn  e

cni reases. oH wever fi  a ba kc  thgis  and a erof  gis ht a er  exac ylt  iuqe - id ts a tn  rf om the 

sni trume ,tn  the rorre  ni  ae ch gnithgis  wi ll  can lec  hcae  rehto  .tuo  hT is ef a ut re nac  eb  desu  ot  

ch kce  the ac uc r yca   fo a le lev  yb  eht  lof low gni  simp el  me doht  hcihw  si  detciped  ni  f erugi  .woleb  

• llatsni  t eerh  ep gs ro  skram  ylmrif  ni  eht  rg o dnu  ta  sid tanc se  of 30 m ap tra  in a thgiarts  ;enil  

t eh  ec n ert   gep  Is on yl  ot  ma kr  the id st ,ecna  but eht  uo ts edi  two llahs  eb  mrif  uone gh for 

ailer b el  egnahc  po ni ts 

• tes  pu  the el v le  vo er the ec ntre peg and r dae  t eh  st ffa  no  ae ch fo  ht e out is de pegs ni  tu .nr  

oB ok ht e  es  av l seu  dna  aluclac te eht  gieh ht d .ecnereffi  Th si  lliw  eb  a rt ue he gi th  

d ereffi nc ,e  sa  the d secnatsi  era  e lauq  a dn  yna  rre o sr  lliw  eb  fles - oc m gnitasnep  

• tes  pu  the el v le  oba ut m4  to eht  f ra  si ed  fo  o en  fo  the istuo de gep s. daeR  eht  ffats   no  eht  gep  

m4   yawa  dna  eht  non t eh  eno  m46  awa y. oB ok eht se lav u se  dna  etaluclac  eht  rappa ent 

ieh ght d ecnereffi  

oC apm re t eh  t ow  eh i thg  id ff re e cn es; fi  the tsni ur me tn  is ni  sujda tme tn  sti.e.i(  loc lim noita  si  

tr )eu   yeht iw ll be iw thin 5mm. 
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sni trume ,tn  the rorre  ni  ae ch gnithgis  wi ll  can lec  hcae  rehto  .tuo  hT is ef a ut re nac  eb  desu  ot  

ch kce  the ac uc r yca   fo a le lev  yb  eht  lof low gni  simp el  me doht  hcihw  si  detciped  ni  f erugi  .woleb  

• llatsni  t eerh  ep gs ro  skram  ylmrif  ni  eht  rg o dnu  ta  sid tanc se  of 30 m ap tra  in a thgiarts  ;enil  

t eh  ec n ert   gep  Is on yl  ot  ma kr  the id st ,ecna  but eht  uo ts edi  two llahs  eb  mrif  uone gh for 

ailer b el  egnahc  po ni ts 

• tes  pu  the el v le  vo er the ec ntre peg and r dae  t eh  st ffa  no  ae ch fo  ht e out is de pegs ni  tu .nr  

oB ok ht e  es  av l seu  dna  aluclac te eht  gieh ht d .ecnereffi  Th si  lliw  eb  a rt ue he gi th  

d ereffi nc ,e  sa  the d secnatsi  era  e lauq  a dn  yna  rre o sr  lliw  eb  fles - oc m gnitasnep  

• tes  pu  the el v le  oba ut m4  to eht  f ra  si ed  fo  o en  fo  the istuo de gep s. daeR  eht  ffats   no  eht  gep  

m4   yawa  dna  eht  non t eh  eno  m46  awa y. oB ok eht se lav u se  dna  etaluclac  eht  rappa ent 

ieh ght d ecnereffi  

oC apm re t eh  t ow  eh i thg  id ff re e cn es; fi  the tsni ur me tn  is ni  sujda tme tn  sti.e.i(  loc lim noita  si  

tr )eu   yeht iw ll be iw thin 5mm. 

 

 

 

 

 

 

 

 

 

 

erugiF 5. A met oh d for checking the el ev l accur yca  
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fI  eht  rtsni um ne s't  collim ta noi  pa p srae  ot  be ou ,t  cer eh ck yb  aeper t gni  the rp o sec s. T ,neh  lihw s  t

tes  pu  ta  one fo  eht  outside lo ,snoitac  a ujd st the in rts ument gnidrocca(  ot  the ma cafun tu s'rer  

urtsni c it o )sn  os  ht at it re sda  the rroc ect av eul  no  the raf  s ,ffat  ch ce k gni  ti  a iag sn t the en ra  .eno  

 owT ats v se  era  us lufe  rof  .siht  

sihT  ty ep  fo  el vel check s llah  eb  rrac i de  out ta  tsael  o cn e rep  ye ,ra  areferp b yl  ju ts  roirp  ot  

rrac y gni  tuo  dnuora  fo  ts at noi  in tceps i .sno  T eh  de iat ls and re lus ts fo  eht  c skceh  sh lla  be 

dedrocer  in  a num eb r de  level  koob  and eb  ylidaer  irter eva elb  sa  a auq li yt  er co ,dr  dna  eht  da et  

fo  this itarbilac on check shall osla  be re oc r ded  ni  the in rts ument ni ve rotn y. 

secived gnileveL pu gnitteS  
 .yawflah tuoba dednetxe dna daerps sgel eht htiw tniop eht revo dopirt eht gnicalp yb tratS •  

.elbissop sa level sa etalp eht evah ot tnaw uoY •  

 

erugiF 6  . P  dopirt gnical  

 dna etalp mottob tnemurtsni eht fo epahs eht htiw etalp eht fo retnec eht ni tnemurtsni eht tnuoM •

 dengila epahs etalp dopirt eht  

 level eht ta gnikool nehW .dopirt eht fo htgnel gel eht gnitsujda yb tnemurtsni eht level ylesraoC •

nieb elbbub eht ,elbbub edis hgih eht setacidni edis taht ot g  
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7erugiF  . A tnemurtsni eht gnitsujd  

 .swercs gnilevel eht gnitsujda yb tnemurtsni eht tsujdA •  
 ot dnah hcae fo regnif tsrif dna bmuht eht gnisu yb deretnec yletamixorppa si elbbub ehT •

soppo eht tsujda ylsuoenatlumis  .swercs eti  
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 wercs gnilevel gniniamer eht tsujda dna 009 yb epocselet eht etatoR • c ylesicerp si ti litnu   

 
erugiF 8. tnempiuqe detsujda ylluf fo ngis ehT  

swercs eht gninrut nehw bmuht tfel eht swollof elbbub A  
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fleS -  kcehC -2 tseT nettirW  

 

noitceriD :s    .woleb detsil snoitseuq eht lla rewsnA  

:meti esoohC   eht no rewsna tcerroc eht fo rettel etirw dna evitanretla tcerroc eht esohc
teehs rewsna dedivorp  ) stniop 6(  

.1   eerged 09 a ta si taht thgis fo enil a tcejorp ot desu si________  

.A  level cinortcelE  

.B  level citamotuA  

.C  level lacitpO  

.D  level resaL  

.2  _________ htiw deppiuqe si rotarepo eht yb deirrac ffats A  

.A  level tirpS  

.B  bob bmulP  

.C   rosnes elbavoM  

.D   rewsna oN  

.3  gnidaer a gnikam nehw lacitrev dleh si dor eht taht erus ekam ot desu si ________  

.A  level resaL  

.B  level doR  

.C  level cinortcelE  

.D  level lacitpO

 
 
 
 
 
 
 

 

 

:etoN   gnitar yrotcafsitaS -  stniop 3             yrotcafsitasnU -  stniop 3 woleb  

 eht rof rehcaet uoy ksa nac uoY .srewsna tcerroc eht fo ypoc  
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teehS rewsnA  

 

 

 

_________________________  :emaN              _______________  :etaD  

 

 eciohC  

.1  ______   

.2  ______  

.3  ______  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___________ = erocS  

____________ :gnitaR  
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teehS noitarepO  -2  
gnittes - secived gnilevel gnitset dna pu  

 

 fo seuqinhceT gniwollof ehT gnittes -  secived gnilevel gnitset dna pu :tnuoca otni nekat eb dluohs  

 

yfitnedI1petS  pu tes eb ot s’ecived eht  

2 petS  Se  t  pu t  eh ecived  

3 petS  Ensur  e t  eh t  po i  s level 

4 petS  Pus  h l ge f s ri ml  y int  o t  eh gr dnuo  

5 petS  A tt ac  h level 

U 6 petS s  toof e s rc e  sw t  o ezilartnec  t  eh ic rcul  ra bub ble 

petS  T 7 es  t  ees ot tset gep owT gnisu yb i  f t  eh c pmo ensat  ro i  s working 

petS  R 8 emov  e para ll ax 
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teehS noitamrofnI -3 lppA  sffats gnileveL gniy yletarucca  

 3.2 sffats gnileveL gniylppA  
 ni syawla era sgnidaeR  .)gnidlof ,cipocselet( elbaliava sffats detaudarg fo sepyt lareves era erehT

 eht ot metsys cirtem eht  gnikrow eb lliw uoy ffats gnilevel eht yduts syawlA  .retemillim tseraen

.dleif eht ni ti esu uoy erofeb htiw  

 
erugiF 9  . ffats gnilevel fo liateD  

Leve ll ing invol ev s measuring vertical distances with reference to a oh riz no tal plane o  r sur af ce   .

oT  od  this, a l leve il gn  st ffa  i  s n ee ded to measure vertical distances dna  a  n instrument nwonk  sa  

a l eve l is re uq ired to define t eh  oh riz no tal plane. 
 

M yna  t py es fo  st ffa  are u es d with varyi gn  lengths a dn  di ff erent 

am rkin sg  .  

The E-type face i  s co mm no ly used in t eh  KU  , Irela dn   revo dna

sdlrow eht  . hT is c na  be re da  directly to m10.0  dna  b  y estimati no  

to the near se t  .mm The st ffa  um st eb  held ev rt ci ally 

–a c cri ul ra  bubble i  s some times fi tt ed to help this. 

 

iF 01erug  . ffats a gnidaeR  

.1.3  seirossecca dna ffats gnileveL  
 ro teef ni detaudarg era yehT .ssalgrebif ro ,doow ,latem fo derutcafunam era sdor gnileveL

 ,krow esicerp ssel roF .retemitnec ro toof a fo htnet tseraen eht ot yltcerid daer eb nac dna sretem

 sdor eht fo elos ehT .desu eb yam dor gnidlof ro elbadnetxe na  ,esab latem a fo edam era

tliub a evah sdor esicerP .ycarucca rof denihcam -  fo bmulp eht niatniam ot level elbbub ralucric ni



 

II yrtnepraC rof ediuG gninraeL  
isiveR       1 :noisreV 0 :no  9102 rebmetpeS  :etaD  ASIBMAH UTERIHIM :yB   egaP 22  

 

 ot syek era bmulp gniniatniam dna ecafrus tnetsisnoc ,elbats a no dor eht gnicalP .dor eht

laitnereffid ,etarucca gnitelpmoc - ilevel .stnemerusaem gn  

.2.3   fo selpmaxE ffats gnilevel  serudecorp  
.1  ehT  level  si  putes  P ta stnio   devresbo eb yam MB erehw  

.2  Th 1 e
ts   B( gnidaer S edam )  ffats eht htiw   a no

p LR nwonk fo tnio  

 The si ffats  n  ta dleh wo po aB ,A stni n  ni )sSI( C d

,nrut  nidaer eht drocer dna gs 

 nahc A g op e i  )PC( tn is ,D ta nesohc   eht ot gniwo

n dnuorg eht fo eruta  )SF( gnidaer eht ekat dna  

                erugiF 11 tluser gnidrocer dna gnileveL .  
.2  The er ffats m snia  tniop ta  .D   si level ehT m ot devo  Q  tes ,

u a p n dellevel d  

  eht ta ffats eht no gnidaer eht gnikaT c )SB( D tniop egnah  

 dewolloF   ffats eht htiw SI yb o  G dna F ,E n u  a litn

 rehtruf c yrassecen semoceb egnah  

.3  hT is orp c ude r er si e p detae  lla litnu  evel deriuqer eht l  evah s

b niatbo nee ed 

.4  Th iop a ta si noitisop ffats lanif e k fo tn n nwo  LR  
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fleS -  kcehC -3 tseT nettirW  

 

:snoitceriD    .woleb detsil snoitseuq eht lla rewsnA  

teehs rewsna dedivorp eht no rewsna etairporppa eht yb ecaps knalb eht lliF  tniop 5( ) 

.1   gnilevel tuoba tcerroc si gniwollof eht fo enO  

.A   ecafrus lacitrev ot ecnerefer htiw ecnatsid latnoziroh gnirusaem sevlovni tI  

.B   ecafrus lacitrev ot ecnerefer htiw ecnatsid lacitrev gnirusaem sevlovni tI  

.C  kram hcneb ot ecnerefer htiw ecnatsid yppols gnirusaem sevlovni tI  

.D   rewsna oN  

 

 

 

 

 

 

 

:etoN   gnitar yrotcafsitaS –  3  stniop             yrotcafsitasnU -  woleb 3  stniop  

 eht rof rehcaet uoy ksa nac uoY .srewsna tcerroc eht fo ypoc  
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teehS rewsnA  
 

 

 

_________________________  :emaN              _______________  :etaD  

 
snoitseuQ rewsnA trohS  

 

.1  ________________________________________________________________________

___  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___________ = erocS  

____________ :gnitaR  
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teehS noitarepO  -3  sffats gnilevel gniylppA  

 

 gnilevel gniylppA fo seuqinhceT gniwollof ehT :tnuoca otni nekat eb dluohs sffats  

 

 sgnidaer dna devresbo eb yam MB erehw P ta putes si level ehT  1pets

iop ta nekat n D dna C ,B ,A st  

 1
ts  B( daer S  a no ffats eht htiw edam ) p  tnio

LR nwonk fo  

 T dloH h  ta ffats e po B ,A stni  an  ni )sSI( C d

 drocer dna ,nrut nidaer eht gs 

 nahc A esoohC g op e i  ot gniwo ,D ta )PC( tn

 eht n  eht ekat dna dnuorg eht fo eruta

)SF( gnidaer  

eR 2 pets m .D tniop ta ffats nia  

pets  M 3 ot level eht evo  Q  tes , u a p n level d  

  eht ta ffats eht no gnidaer eht ekaT c )SB( D tniop egnah  

  ffats eht htiw SI wolloF o  G dna F ,E n u  rehtruf a litn c  semoceb egnah

yrassecen  

eR 4 pets p ht tae i orp s c ude r evel deriuqer eht lla litnu e l  evah s b  nee

niatbo ed 

pets  t noitisop 5 h k fo tniop a ta ffats lanif e n LR nwo  
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teehS noitamrofnI -4  gnitoohS noitacol deriuqer ot sthgieh gnirrefsnart dna slevel  

 .4.2 sthgieh gnirrefsnart dna level gnitoohS fo stpecnoC  

erugiF 21  .  gnikaT tniop dekram fo tohs a  

 ro level ot redro ni tcejorp noitcurtsnoc a fo noitavele eht gnitset fo ssecorp eht si kram gnitoohS

 ,noitavacxe gnidulcni noitcurtsnoc fo ecafrus yreve ot lacitirc si ylreporp kram gnitoohS .ti epols

 ro gnilevel dna edarg gnitoohs fo ecnatropmi ehT .snoitadnuof dna sretoof gnimrof dna gniyal epip

dnuorg eht gnipols  nac snalp eht ot ecnadrocca ni vo eb ton  eht morf tcejorp a stceffa tI .detatsre

.elpmis si edarg gnitoohs ,si ti sa tnatropmi sA .pu dnuorg  

 

 .1.4.2 gnitoohs fo ecnatropmI  
 eht senimreted ,noitcurtsnoc dna gnireenigne htob ni loot tnatropmi na ,tohs noitavele yevrus A

tniop nwonknu na fo noitavele   yevrus A .MB ro ,kramhcneb a dellac ,tniop nwonk a gnicnerefer yb

 a gnidaer yb stniop tnereffid neewteb secnatsid lacitrev gnirusaem yb siht seveihca tohs noitavele

ssorc eht hguorht dor gnilevel - ni ssecorp siht esu sroyevruS .level s'reenigne na fo sriah  

 dloh ot rentrap a seriuqer ksat sihT .noitcurtsnoc rewes dna esuoh ,daor dna syevrus cihpargopot

.dor gnilevel eht  
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teehS noitamrofnI -4  gnitoohS noitacol deriuqer ot sthgieh gnirrefsnart dna slevel  

 .4.2 sthgieh gnirrefsnart dna level gnitoohS fo stpecnoC  

erugiF 21  .  gnikaT tniop dekram fo tohs a  

 ro level ot redro ni tcejorp noitcurtsnoc a fo noitavele eht gnitset fo ssecorp eht si kram gnitoohS

 ,noitavacxe gnidulcni noitcurtsnoc fo ecafrus yreve ot lacitirc si ylreporp kram gnitoohS .ti epols

 ro gnilevel dna edarg gnitoohs fo ecnatropmi ehT .snoitadnuof dna sretoof gnimrof dna gniyal epip

dnuorg eht gnipols  nac snalp eht ot ecnadrocca ni vo eb ton  eht morf tcejorp a stceffa tI .detatsre

.elpmis si edarg gnitoohs ,si ti sa tnatropmi sA .pu dnuorg  

 

 .1.4.2 gnitoohs fo ecnatropmI  
 eht senimreted ,noitcurtsnoc dna gnireenigne htob ni loot tnatropmi na ,tohs noitavele yevrus A

tniop nwonknu na fo noitavele   yevrus A .MB ro ,kramhcneb a dellac ,tniop nwonk a gnicnerefer yb

 a gnidaer yb stniop tnereffid neewteb secnatsid lacitrev gnirusaem yb siht seveihca tohs noitavele

ssorc eht hguorht dor gnilevel - ni ssecorp siht esu sroyevruS .level s'reenigne na fo sriah  

 dloh ot rentrap a seriuqer ksat sihT .noitcurtsnoc rewes dna esuoh ,daor dna syevrus cihpargopot

.dor gnilevel eht  
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teehS noitamrofnI -4  gnitoohS noitacol deriuqer ot sthgieh gnirrefsnart dna slevel  

 .4.2 sthgieh gnirrefsnart dna level gnitoohS fo stpecnoC  

erugiF 21  .  gnikaT tniop dekram fo tohs a  

 ro level ot redro ni tcejorp noitcurtsnoc a fo noitavele eht gnitset fo ssecorp eht si kram gnitoohS

 ,noitavacxe gnidulcni noitcurtsnoc fo ecafrus yreve ot lacitirc si ylreporp kram gnitoohS .ti epols

 ro gnilevel dna edarg gnitoohs fo ecnatropmi ehT .snoitadnuof dna sretoof gnimrof dna gniyal epip

dnuorg eht gnipols  nac snalp eht ot ecnadrocca ni vo eb ton  eht morf tcejorp a stceffa tI .detatsre

.elpmis si edarg gnitoohs ,si ti sa tnatropmi sA .pu dnuorg  

 

 .1.4.2 gnitoohs fo ecnatropmI  
 eht senimreted ,noitcurtsnoc dna gnireenigne htob ni loot tnatropmi na ,tohs noitavele yevrus A

tniop nwonknu na fo noitavele   yevrus A .MB ro ,kramhcneb a dellac ,tniop nwonk a gnicnerefer yb

 a gnidaer yb stniop tnereffid neewteb secnatsid lacitrev gnirusaem yb siht seveihca tohs noitavele

ssorc eht hguorht dor gnilevel - ni ssecorp siht esu sroyevruS .level s'reenigne na fo sriah  

 dloh ot rentrap a seriuqer ksat sihT .noitcurtsnoc rewes dna esuoh ,daor dna syevrus cihpargopot

.dor gnilevel eht  



 

II yrtnepraC rof ediuG gninraeL  
isiveR       1 :noisreV 0 :no  9102 rebmetpeS  :etaD  ASIBMAH UTERIHIM :yB   egaP 72  

 

 .2.4.2  spets yrasseceN  
1 petS  

 noitavele nwonk fo tniop a dniF --   MB ro ,kramhcneb a --   yevrus ruoy ecnerefer lliw uoy hcihw ot

 noitavele  tcaxe sti wonk uoy dedivorp ecnerefer a sa tniop ro tcejbo yna esu nac uoY .stohs

.noitavele  

2 petS  

kcaB sgnidaeh eht htiw koob dleif ruoy ni snmuloc evif lebaL -  ,)IH( tnemurtsnI fo thgieH ,)SB( thgiS

eroF - )CSED( noitpircseD dna )VELE( noitavelE ,)SF( thgiS . 

3 petS  

 gnilevel enif eht gnisu ti level dna wercs gninetsaf eht htiw dopirt eht ot level s'reenigne eht netsaF

 uoy hcihw ni aera eht dna MB eht htob ees nac uoy erehw noitacol a ni pu level eht teS .swercs

.noitavele na enimreted ot hsiw  

4 petS  

 tcurtsnI  s'reenigne eht htiw dor eht thgiS .MB eht no yllacitrev dor gnilevel eht dloh ot rentrap ruoy

 siht dda ,IH eht enimreted oT .SB ruoy si sihT .koob dleif eht ni gnidaer eht drocer dna level

oob dleif eht ni rebmun siht drocer dna noitavele MB eht ot gnidaer .nmuloc VELE eht ni k  

5 petS  

 enimreted ot hsiw uoy erehw stniop rehto eht ot dor gnilevel eht evom ot rentrap ruoy tcurtsnI

 a edulcnI .koob dleif eht ni SF rednu dor gnilevel eht fo sgnidaer eht droceR .snoitavele

rof CSED delebal nmuloc eht ni noitpircsed   SF hcihw llacer ot uoy wolla lliw taht tniop hcae

.noitacol hcae htiw sdnopserroc  

6 petS  

 ruoy fo nmuloc VELE eht ni seulav eht droceR .IH dedrocer eht morf SF dedrocer eht tcartbuS

 nekat evah uoy hcihw no tniop hcae fo snoitavele evah won uoY .koob dleif .tohs a  

 

 .3.4.2 sgnidliub rof gnitoohs selpmaxE  
1 petS  

 morf ecnatsid lauqe na hcae ,sgel eerht eht daerps ;tisnart ro level resal eht fo dopirt eht pu teS

 dopirt eht fo esab eht leveL .dopirt eht fo pot no tisnart ro level resal eht tuP .owt rehto eht  gnisu

 eno htiw noitcnujnoc ni ,esab eht no sbonk eht tsujdA .srotacidni sa slevel elbbub eerht eht

.level gnitacidni skram eht nihtiw era selbbub eerht lla litnu ,rehtona  

2 petS  

eh tceriD .hcnert epip eht ni ro etis gnidliub eht nihtiw rentrap uoy noitisoP  eht rewol ro esiar ot r

 a sreviled ti ,eye s'level resal eht htiw noitavele ta si reviecer eht nehW .dor edarg eht no reviecer

 slavretni htiw nekorb si peeb eht ,dor edarg eht no wol ro hgih oot si reviecer eht fI .peeb tnatsnoc



 

II yrtnepraC rof ediuG gninraeL  
isiveR       1 :noisreV 0 :no  9102 rebmetpeS  :etaD  ASIBMAH UTERIHIM :yB   egaP 82  

 

 ,tisnart a roF .ecnelis fo  eht drocer dna tisnart eht hguorht dor eht no noitavele eht daer ylpmis

.eulav  

3 petS  

 ro smrof etercnoc ,dnuorg eht rehtehw droceR .etis eht no snoitacol tnereffid ta dor edarg eht teS

darg ni seicnetsisnocnI .gnidaer lanigiro eht woleb ro evoba era hcnert  rehtruf eriuqer e

 def ytivarg rof sehcnerT .hcni na flah ro ,toof a fo 42/1 nihtiw yllacipyt si ycnetsisnoC .noitavacxe

.llaf eht tset ot dor edarg eht esU .toof rep hcni 8/1 tsael ta ,llaf tnatsnoc a evah senil  
The of ll owi gn  ste sp  are t ka en when usi  gn a l eve l to measure heights gnitoohs morf ; 

.1  Set pu  t eh  tripod 

.2  Ensure t eh  t po  is level 

.3  Push l ge s f ri mly into t eh  gr dnuo  

.4  A tt ach level 

.5  Use toof  s rc e sw  to c ezilartne  t eh  ic rcul ra  bub ble 

.6  Test to es e if t eh  c pmo ensat ro  is working 

.7  Remove para ll ax 

.8  dna SB skram morf daeR  SF  
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fleS -  kcehC -4 tseT nettirW  

 

:snoitceriD    .woleb detsil snoitseuq eht lla rewsnA  

 :trap yassE  rewsna dedivorp eht no noitseuq gniwollof eht rof rewsna etairporppa etirW
teehs  )tniop 5(  

rassecen eht era tahw.1  gnitoohs rof spets y ?gnilevel  
 
 

eslaf / eurT :  no eslaf si tnemetats eht fi eslaf dna tcerroc si tnemetats eht fi eurt etirW
)stniop 3( teehs rewsna dedivorp eht  

 
.1   na gnicnerefer yb tniop nwonk a fo noitavele eht senimreted tohs noitavele yevrus A

 .tniop nwonknu  
 

 

 

 

 

 

 

 

 

 

 

:etoN   gnitar yrotcafsitaS -4  stniop             yrotcafsitasnU -  woleb 4  stniop  

 eht rof rehcaet uoy ksa nac uoY .srewsna tcerroc eht fo ypoc  
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A teehS rewsn  

 

_________________________  :emaN              _______________  :etaD  

trap yassE  

.1  ________________________________________________________________________
________________________________________________________________________

___________________________________________________________________ _____
________________________________________________________________________

____________________  
  

 eslaf eurT  

.1  _______________________  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___________ = erocS  

____________ :gnitaR  
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teehS noitarepO  -4 refsnart dna slevel gnitoohS r sthgieh gni  

The of ll owi gn  ste sp  are t ka en  otni noitaredisnoc  when usi  gn a l eve l to measure heights  morf
;gnitoohs  

 .1petS Set pu  t eh  tripod 

petS  .2 Ensure t eh  t po  is level 

petS  .3 Push l ge s f ri mly into t eh  gr dnuo  

petS  .4 A tt ach level 

petS  .5 Use toof  s rc e sw  to ezilartnec  t eh  ic rcul ra  bub ble 

petS  .6 Test to es e if t eh  c pmo ensat ro  is working 

petS  .7 Remove para ll ax 

petS  .8 SF dna SB skram morf daeR  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

II yrtnepraC rof ediuG gninraeL  
isiveR       1 :noisreV 0 :no  9102 rebmetpeS  :etaD  ASIBMAH UTERIHIM :yB   egaP 23  

 

noitamrofnI  teehS -5 tnemeriuqer boj ot gnidrocer dna gnikraM  

 5.2  sdroceR yevruS  
  tsum yevrus a fo tluser a sa edam eb ot deriuqer si taht nalp ynA –  

)a   eB dna ;ytirohtua gniretsiger tnaveler eht yb denimreted mrof dna rennam a ni deraperp  
)b   eB  dna ;ytirohtua gniretsiger  taht htiw degdol  
)c   erehW iretsiger ro lareneG royevruS eht yb deriuqer  yb deinapmocca eb ,ytirohtua gn

 .seton yevrus  
 bus rednu nalp a fo trap gnimrof ro gniynapmocca seton yevrus ynA - 1.1.5  noitces   tsum  

)a   niatnoC  a fo esruoc eht ni royevrus eht yb detcelloc stnemerusaem dna noitamrofni eht

 dna ;yevrus  

)b   eB rennam a ni deraperp  dna ;snoitceriD eseht ni tuo tes mrof dna  

  detpecca dna noitces siht rednu ytirohtua gniretsiger a htiw degdol seton yevrus dna nalp A

 ecnatpecca taht nopu ,llahs ytirohtua gniretsiger eht yb –  

)a  snoC  nalp eht hcihw ot yevrus eht fo drocer cilbup eht etutit  dna ;etaler seton yevrus dna  

)b   emoceB  .nworC eht fo ytreporp eht  

  ro shtgnel latnoziroh eb tsum seton yevrus ro nalp yna no nwohs secnatsid ro shtgnel llA

dim niarret eht ta detaluclac ro derusaem ,secnatsid -  eht fo noitacol eht fo thgieh

.tnemerusaem  

 

 retfA  :tnemurtsni eht gnilevel  

  SF dna SB ecnalaB  

 noitisop wen ta delevel tnemurtsni nehw elbisiv eb lliw dor erus ekaM  

.1   nosrep doR  

 )bmulp( lacitrev dor dloH  

 )deton gnidaer muminim( htrof dna kcab dor evoM  

 lbats era taht s’pt tceleS e 
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5 kcehc fleS  tset nettirW  
:snoitceriD    .woleb detsil snoitseuq eht lla rewsnA ) stniop 01(  

.1  W ?noitamrofni gnitnemucod era tah  

.2  W eton sdohtem era tah  gnikoob  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

:etoN   gnitar yrotcafsitaS - 5  stniop             yrotcafsitasnU -  woleb 5  stniop  

 ksa nac uoY srewsna tcerroc eht fo ypoc eht rof rehcaet uoy . 
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A teehS rewsn  

____  :emaN _____________________   _______________  :etaD  

snoitseuQ rewsnA trohS  

.1  ________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

________________________________________ ________________________________
_______  

.2  ________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

_______  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

___________ = erocS  

____________ :gnitaR  
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teehS noitamrofnI -6 erudecorp gnilevel fo stluseR gnitnemucod  

.6.2   noitcudortnI  
)c  L esool ro skoob leve -  .retsiger a ni dexedni dna derebmun eb llahs steehs gnillevel fael  

)d  D  dna tnemurtsni ,dniw ,rehtaew ,rekoob ,namniahc ,revresbo ,etad ,krow ,etis eht fo sliate

 .deretne eb llahs smeti tnaveler rehto yna  

)e  E cihw( noitavresbo tsrif eht retn  dna ,nmuloc thgiskcaB eht ni )tniop nwonk a no si h

 etis eht morf orez .L.R s'tniop eht retnE .ti yfitnedi ot nmuloc skrameR eht ni liated tneiciffus

.cte ,MB eht no etalp ro retsiger  

)f  E p eht tpecxe setaidemretni sa senil tneuqesbus no stniop rehto lla retn  eht sa nesohc tnio

 rehtruf a no thgiserof eht retnE .evoba sa nmuloc skrameR eht ni meht yfitnedI .thgiserof

 .nmuloc thgiseroF eht ni enil  

)g  C  sa enil emas eht no thgiskcab gniwollof eht retnE .putes txen eht ot tnemurtsni eht egnah

ub thgiserof suoiverp eht  .nmuloc thgiskcaB eht ni t  

)h  R  kcab krow ot ti esrever neht nur drawtuo eht no putes hcae ta erudecorp evoba eht taepe

 rehto lla rof sa detaert si tuo tniop tsehtruf ehT .nur nruter eht no tniop gnitrats eht ot

.stniop egnahc  

 

.1.6.2  tnemucoD gni  erudecorp gnilevel fo stluser  
gnitnemucoD erudecorp gnilevel fo stluseR   niatnoc yehT .dleif eht ni enod krow fo drocer eht era

 fo pets hcae tciped hcihw sdrocer yevrus )foereht noitanibmoc ro( nettirw ,cihparg etelpmoc eht

 eht seitivitca  . level fo stluseR erudecorp gni   laiceps ,smrof elbatius no dedrocer eb dluohs seton

 eht esu dna terpretni ot snosrep elbaegdelwonk elbane dluohs yehT .tamrof latigid ni ro skoobeton

a ton era seton dleiF  .royevrus eht fo spetstoof eht ecarter ot dna ,stluser sti dna yevrus  n

 litnu detelpmoc reven si yevrus A .yevrus eht fo trap largetni na era yeht ;yevrus eht ot yrossecca

 .delif dna ,dekcehc ,dettimbus era seton dleif  

.2.6.2  setoN dleiF fo smroF  
 

ATS  SB  IH  SF  VELE  
     
     
        

  SB muS – noitavelE fo ecnereffiD = SF muS  
 

.3.6.2  redrocer fo ytilibisnopseR  
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 smrof eton lla setelpmoc ;yevrus eht gnirud noitatnemucod lla rof elbisnopser si redrocer ehT

 era skcehc dna snoitaluclac taht serusne ;deifsitas era stnemeriuqer lla taht serusne ;ylreporp

uoitidepxe dna srorre tuohtiw demrofrep  neeb evah snoitacificeps lacinhcet lla taht dna yls

lacitrev latnemelppus yna dna sMB fo noitpircsed eht seraperp dna ;deifsitas - .stniop lortnoc  

.4.6.2  s’ecnatropmI   seton dleiF fo  
 

e era stnemunom dna dettor evah sregnad nehw neve yevrus a etauteprep seton dleiF  .detanimil

er ot elbissop ti ekam seton dleif dooG -  .atad derusaem rehto ro stnemunom tsol hsilbatse

 eht ni detsevni yenom dna emit eht esuac seton dleif tcerrocni ro elbigelli ,etelpmocni ,ylesrevnoC

  .detsaw neeb evah ot yevrus  

ro yradnuob fo seton dleiF  thgir - fo -  era ,stroper werc yevrus dna seiraid htiw rehtegot ,syevrus yaw

 ro srenwodnal dna tnemtraped eht neewteb gnisira sesac truoc ni noitatnemucod tnatropmi

 .srotcartnoc  

T .lennosrep eciffo dna dleif neewteb noitacinummoc fo snaem eht era seton dleiF  eciffo eh

 lanoitidda gnideen tuohtiw atad eht ssecorp dna dnatsrednu ot elba eb dluohs lennosrep

 syawla dluohs gnipeeketon fo seitud eht ,seton dleif eht fo ecnatropmi eht fo weiv nI  .snoitanalpxe

ton ehT .werc eht fo rebmem elbaegdelwonk a ot dengissa eb  hguoroht a evah dluohs repeeke

snoitarepo eht dna yevrus eht fo esoprup eht fo gnidnatsrednu  

.5.6.2   skoob dleiF gnilleveL fo sdohteM  
 ffats devresbo eht morf stniop fo noitavele eht gnicuder dna gnikoob fo sdohtem owt era erehT

 .sgnidaer  

.1   dohtem llaF & esiR  

.2   ieH  .dohtem noitamilloc fo thg  

 
 

.6.6.2    llaF dna esiR dohteM  
 stniop egnahc ta tpecxe ,nmuloc elbacilppa eht ni enil tnereffid a no deretne si gnidaer hcaE

erof a erehw - kcab a dna thgis -  fo thgis fo enil eht tcennoc ot si sihT  .enil emas eht ypucco thgis

noces eht fo thgis fo enil eht htiw tnemurtsni eht fo putes eno  eht morF .tnemurtsni eht fo putes d

 tniop egnahc fo .L.R .level emas eht ta ton era yeht taht nees eb nac ti erugif evoba  D  deniatbo si

 fo esir a .e.i ,515.1 thgiserof htiw 546.1 thgis etaidemretni gnirapmoc yb thgis fo enil tsrif eht morf

eht roF  .m031.0   tniop txen fo .L.R E  ,517.1 thgis etaidemretni htiw derapmoc si 518.1 thgis kcab ,

  .nwohs era skcehc citemhtira elbat eht fo dne eht tA .m001.0 fo esir a .e.i  

          a si ereht deniatbo si tluser evitisop a fI  esir ralimis ,stniop eht n/b dnuorg eht no  a fo yl

 a deniatbo di tluser evitagen llaf   .edulcnoc eb nac dnuorg eht no  
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:era skcehc ehT  

 sthgiskcaB ∑ -  )sesiR( ∑ = sthgiseroF ∑ -  .L.R tsaL = )sllaF( ∑ – .L.R tsriF  

 )kcehc citemhtirA( slevel gnikehC -   esir fo mus & S.B eht fo mus eht n/b ecnereffid ehT   &

 suhT .tniop tsrif & tsaL fo L.R eht n/b ecnereffid eht ot lauqe eb osla dluohs & llaf fo mus eht  

 S.B∑ - esiR ∑ = S.F ∑ -  L.R tsaL = llaF∑ –  L.R tsriF  

 yb dekcehc & detelpmoc  eb llahs snoitaluclac llaf & esir eht ,egap hcae no taht elbasivda si tI
apmoc  L.R eht erofeb ,snoitammus nmuloc thgis erof & kcab eht fo ecnereffid eht htiw gnir

 .decnemmoc era snoitaluclac  

tratS  S.B  S.I  S.F  esiR   llaF  L.R  krameR  

AMB  264.2      562.561  M.B  

1 066.2   840.2  414.0   976.561  P.T  

2  183.2   972.0   859.561   

3  240.2   933.0   792.661   

4  489.1   850.0   553.661   

5 099.2   656.2   276.0  386.961  P.T  

6  022.3    032.0  354.561   

7  321.3   790.0   055.561   

8   588.2  832.0   887.561   

209.0     524.1        985.7                 211.8 ∑  

S.B ∑ -  L.R tsaL =esiR∑= llaF∑ = s.F∑ – L.R tsriF  

 211.8 – 524.1 = 985.7 - 887.561 =209.0 - 562.561  

=325.0    325.0    325.0  

eht gnidda yb detaluclac si stniop eht fo level decudeR ehT  esir   ro level decuder suoiverp eht ot
 eht gnitcartbus yb llaF  verp eht ot  .tniop a fo level decudeR suoi  

.7.6.2   dohteM noitamilloC fo thgieH  
 si ,thgis fo enil eht ot mutad morf ecnatsid eht ,e.i noitamilloc fo thgieh eht ,sdohtem siht nI

clac  eht fo gnittes hcae rof detalu  ehT .M.B eht fo noitavele eht ot thgis kcab gnidda yb tnemurtsni

 gninrut eht fo level decuder  roF .thgiseroF eht fo C.H morf gnitcartbus yb detaluclac neht si tniop

 L.R sti ot P.T no nekat .S.B eht gnidda yb deniatbo  si C.H eht ,tnemurtsni eht fo gnittes txen eht

i )thgis eroF( tniop tsal eht fo L.R eht litnu seunitnoc ssecorp ehT .)level decuder(  yb deniatbo s

 .tnemurtsni eht fo gnittes tsal eht fo noitamilloc fo thgieh morf gnidaer ffats eht gnitcartbus  

 )leveL fo gnikcehc( level citemhtirA –  dluohs S.F fo mus eht & S.B fo mus eht n/b ecnereffid ehT

ht & L.R tsal eht n/b ecnereffid eht ot lauqe eb  .L.R tsrif e  
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          .S.B ∑ -  .L.R tsaL = .S.F ∑ –  .L.R tsriF  

selpmaxE -  tnemurtsni eht ,level a htiw ylevisseccus devresbo erew sgnidaer ffats gniwollof ehT

 :sgnidaer hthgie dna htxis ,driht retfa devom neeb gnivah  

262.1;468.2;090.2;889.0 ;606.1 ;822.2  .sretem 486.2;440.1;289.1 ;206.0;  

nloS -  eb lliw sgnidaer eseht ,sgnidaer htgie & htxis ,driht retfa detfihs saw tnemurtsni eht ecniS

 ni deretne eb lliw sgnidaer htnin dna htneves ,htroF eht ,erof ereht & nmuloc S.F eht ni deretne

tsal eht & nmuloc S.B eht   .S.I eht ni deretne eb lliw sgnidaer rehto llA .nmuloC .S.F eht ni gnidaer

 .nmuloc  

natS  S.B  S.I  S.F  C.H  L.R  krameR  

1 822.2    396.0101  564.8001  M.B  

2  606.1   396.0101  780.9001   

3 090.2   889.0  597.1101  507.9001  P.T  

4  468.2   531.1101  139.8101   

5 206.0   262.1  531.1101  335.0101  PT  

6 440.1   289.1  791.0101  351.9001  PT  

7   486.2   315.7001   

       

619.6                                  469.5              kcehC  

s.B ∑ -  s.F ∑   L.R tsaL = –             .L.R tsriF 469 .5 -  315.7001 =   619.6 – 564.8001  

- 259.0     = - 259.0   

dnatS  S.B  S.I  S.F  esiR  llaF  L.R  krameR  

1 822.2      564.8001  M.B  

2  606.1   226.0   780.9001   

3 090.2   889.0  816.0   507.9001  P.T  

4  468.2    477.0  139.8001   

5 206.0   262.1  206.1   335.0101  PT  

6 440.1   289.1   083.1  351.9001  PT  
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7   486.2   046.1  315.7001   

        

497.3       248.2         619.6                        469.5                ∑  

 
S.B ∑ -  esiR ∑ = S.F ∑ -  L.R tsaL = llaF ∑ – L.R tsriF  

469.s - 248.2 = 619.6 - 315.7001 =     497.3 - 564.8001  

- 259.0        = - 259.0      = - 259.0  
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6# kcehc fleS  tset nettirW  
 

 

:snoitceriD   .woleb detsil snoitseuq eht lla rewsnA  

( teehs rewsna dedivorp eht no snoitseuq gniwollof eht rof rewsna tcerroc etirW 4 )stniop   

.1  ?noitamrofni gnitnemucod era tahw  

.2  eton sdohtem era tahw  gnikoob ? 
 

/ eurT  eslaF  
 dedivorp eht no gnorw si tnemetats eht fi eslaf dna tcerroc si tnemetats eht fi eurt etirW

a stniop 6( teehs rewsn ) 
.1  milloc fo thgieh esu ew nehW  si thgis fo enil eht ot mutad morf ecnatsid eht dohtem noita

SB sa detaluclac - MB fo noitavele  

.2   dna esir nI  , nmuloc elbacilppa eht ni enil tnereffid a no deretne si gnidaer hcae dohtem llaf

enil emas eht ypucco thgis kcab dna thgis erof nehw neve  

.3   dleif eht ni enod krow fo drocer eht era gnitnemucod erudecorp gnilevel fo stluseR  

 
 
 
 

:etoN   gnitar yrotcafsitaS - 5  stniop             yrotcafsitasnU -  woleb 5  stniop  

 eht rof rehcaet uoy ksa nac uoY .srewsna tcerroc eht fo ypoc  
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A teehS rewsn  

_________________________  :emaN              _______________  :etaD  

snoitseuQ rewsnA trohS  

.1  ________________________________________________________________ ________
________________________________________________________________________
________________________________________________________________________

_________________ _______________________________________________________
________________________________________________________________  

 
.2  ________________________________________________________________________

________________________________________________________________________
________________________________________________________________________

________________________________________ ________________________________
____________________________________________  

eslaf / eurT  

.1  _______________  

.2  _______________  

.3  _______________  

 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

 
 

 = erocS
___________  

 :gnitaR
____________  
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teehS noitarepO  -6 erudecorp gnilevel fo stluser gnitnemucoD  

The of ll owi gn   spets are gnitnemucoD  erudecorp gnilevel fo stluser  when usi  gn a l eve l to 
measure heights; 

eton reporp wolloF 1petS   serudecorp gnipeek  

.teef 001 fo noitavele na htiw MB a ta tratS 2 petS  

kcaB eht ylno pu ekaM 3 petS   tcerroc eht ni meht ecalp ,sgnidaer dor thgiseroF dna thgis

eton ruoy no snoitacol  .snoitaluclac etarucca mrofrep dna ,teehs  

.semit 4 dopirt eht gnivom GNIDULCNI ,sgnidaer 51 fo latot a ekat tsum uoY4 petS  

  .)teef 00.001 fo noitavele lanigiro na htiw( MB eht ta kcab eb lliw gnidaer TSAL ruoY 5 petS

 dor ruoy tsujdA .50.001 fo gnidaer dor MB lanif a htiw pu dne ot sgnidaer  

.snoitaluclac etarucca ekam dna seton yevrus ekat  6 petS  
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  :emaN ________________  :etaD   _____________________________  

  ________________________ :detrats emiT  ________________  :dehsinif emiT  

 

:snoitcurtsnI   eht mrofrep ot deriuqer era uoy slairetam dna sloot ,setalpmet yrassecen neviG
 nevig a nihtiw sksat gniwollof .sruoh  

 slevel ro sthgieh yfitnedi 1 ksaT  dehsilbatse / derrefsnart eb ot  

 secived gnilevel tset dna pu gnittes 2 ksaT  

 yletarucca ffats gnilevel ylppA 3 ksaT  

noitacol deriuqer ot sthgieh gnirrefsnart dna slevel gnitoohs 4 ksaT  

 stluser gnitnemucod 5 ksaT erudecorp gnilevel eht fo  
  

 tseT PAL  noitartsnomeD lacitcarP  
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.1  fdp.gnilevel_2erutceL_2baL/selif_7002llaF/etiS/watotis~/ac.num.rgne.www//:ptth  

.2  mth.enilklahcagnisU/stcejorp/ku.gro.rotcodyid.www//:sptth  
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