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I

HarumHre neqarubrurr 6yrnaun Bamu Sauu.nuro, HMf, rr Ea3Banrle ruKoJrbr B
rpaSax Bbrme. 3areu orxpofire crpaurrqy Artr orBeroB r( nepnoft qacrn lx3aMena,
Koropaff HaxoArrrcfl Ha nocJreAnefi crpanHqe Aarrnoro 6yxnera. Cornnre uoc.neArrrfi nsgr
BAoJrb Jtrililtll cru6a H aKrcyparno oropBtrTe rracrb &nrr orBeros. 3aTeu tarroJrnnre Bce
neodxoAuuue rpa0rr gToro Jrrrcra.

Hqnrcg orpbrBarb Jrr.rcrbr Rrr or o4nofi tracrn Aarrnoro 3K3!MeHa, Ho Bbr Moxere
r.rcnoJrt3oBaTb cno6oAnoe Mecro 3Toro 6yrcnera KaR qepHoBlrK. B rcorrr1e 6yrcirera
Haxo.qrtrcfl parrpaQlerurafl crpaHnqa, r(oropFo Mofrrro EcrroJrb3oBaTb xarc qepHoBtrrc,qJrn
.nro6rrx BonpocoB Srcsaueua, Arfi pemeHrrrn r(oropbnr Morrer nprrroArrrbct rpa$npoBna.
Huxaxne Bamrclr sa srofi crpanr{qe ne 6ydym oqeflusamucn. Blst,qoJnmnbr rrcrroJrbcoBarb
pyql(y AJrfl Bcex orBeroB, r(poMe rpaQrncon n veprexefi, Koropbre Brr,qo.mnrr BbrrroJnrflTb
IcaparrAauroM.

9rcsaueu cocronT rl3 rreTbrpex uactefi, Koropbre, n o6qefi cnox(nocrrr, co,qepxaT
35 nonpocon. Brr Aonrorbr orBernTb lra Bce Bonpocbr 3K3aMeHa. Orseqas Ha Borrpocbr
nepnofi qagrn recra, nu6epnre npanuJrbubrfi orser rlr npeAJroxennbrx BflpEaHToB H
3arrffmnre nrrdpaHnlrfi napraur Ha orgeJrbnofi crparr[r{e AJrs oTBeroB. Orserrr rra
Borrpocbr nropofi, rperreft u rerneproft qacrn rrriltrr{Te npflMo B 6ysrgre. rlerrco
yr{a3brBafrre Bce rraru pe[rerrnq, Brcnx)qarr coorBercrByrurqne Qopruy.nrr, cxeubr, rpa{nrn,
IIepre?xII rI T.rr.

IIo orcorrqanrru orBgroB rra Borrpocbl, Bu 4onnmu rroArrucarb B&sxrilelrue,
noATBepmAaroulee, qro Bbr He HMeITH He3aKorrHoro AocTyrra K BonpocaM rllrH orBeraM Ha
Borrpocbr 3rciaMena .qo MoMeHTa cAarru 3r$auena; u qTo Btr ue npn6era.nu nn r qrefi
rroMorr[l r{ He noMoraJrrr HrrKoMy Bo BpeMs cAarilr 3K3aMerra. Barurr orBerrr He 6y4rr
paccmarprfBarbcs, egru Brr He troArrriltrare Aaurroe BasBJreurre.

IIpunre.raHue:
Kamr<yrs:rop, JIHHefrKa I{ qr{pKyn6 AoJDKHIT 6rrrs AocryfrHbr Bo BpeMr{ cAaqn 3K3aMeHa

HE OTKPbIBAfr TE 3K3AMEEAI{AOHHbIfr 5I'KJIET,IIO PA3PEIIIEHIIf, HAqATb
3K3AMEH



r{acrr L
Orserbre Ha Bce Bonpocbr 3Toft qacrr,r. 3a raxlufi npanuJrbHblfi orBer Br,r flofiy.rasre Z 6a.n.na.
Or{enHsaercs npanunrHufi pe3yJlbrar, a He pe[reHr,re. Bnecnre Barrrfi orBerbr B
coorrercrnyrorque rpa$rr Ha cfieqnaJrbuo orseAdnuoM JIHcre AJrfl orBeroB. [40]

l. Ha npuneAeHHofi nxxe AsarpaMMe nso6paxeH cxeMarllilecKnfi rpaSur
"xopo6ra H ycbr" p$yJrbraroB flpolrJJloro.qHero IuKoJIbHoro gK3aMeHa rro
nareuarnxe A.

9emy panea cpe,{Hlrfi pesynlrar?

flcno.nu:yfire rro Mecro
.tlflfl Bblrruc;rerrnft.

75706560 908580

(1 )  62
(2) 7r

(3) 81
(4) e2

2. TpeyrorrHurA'B'C' orpatxesue MBC rIoA pacIIIHpeHHeM,
r4e A'B' : 3AB, TpeyrolrHaru ABC u A'B'C'

(l) pannrre, Ho He no,qo6Hrre
(2) nolo6nrrq Ho He paBHbIe
(3) panunre u noAo6nrte
(4) ne panr*re v ue no6nue

3. Karosa HHBepcr4r BbIcKa3bIBaHL{.fl "EcJtH Mafir srtnorHun AoMaIIInIoKt
pa6ory, 3Har{rm oH cAacr 3ror sx3anaeH"?

(1) Eun Mafix c,qacr sror 3K3aMeH, 3Haqar oH Bbr[oJIHt JI AoMaruHIoIo
pafury.
(2) Eclr,r Mafir ne cAacr gror 3K3aMeH, 3HarIHT oH He BbITIoJIHITJI

,AoMaIrIHIoIo pa6ory.
(3) Ecalt Mafix ne cAacr 3To'r3K3aMeH, 3HaqI{T oH BbInoJIHI'IJt roJIbKo

nonoBlruy,qouautrefi pa6mu.
(4) Ecns Mafix se Br'rnoJIHr{JI AoMaIIIHIoIo pa6crry, 3HatrHT oH He cAacr 3Tor

3K3aMeH.

4. B rcoropolr H3 rrpeArloxeHHblx orBeroB qucJra panoJloxeHbt B nopsAKe or
Megbrrlefo x 6o.nrurenry?

(l) 3.2, ' 'r,3:, Ji (3 ) ' 16  ,n , z ' 2 ,3 \

( 4 ) 3 2 , : ] ,  r F , r uQ, j  . | t , 3 .2 ,n ,3 \
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5. Ha nplrneAeHsofi Hlrxe AHarpaMMe ltso6paxeHa rpancSoprraaruu

Ourypa 1 @z'rypa 2

Kaxofi rr.tn rpancSopMaqnl4 H3MeHHTI iburypy 1 n $ltrypy 2?

ficno.nnyftre sro
MCCTO AJIfl

nrrqr,rc;leHr.lfi.

6. Pesynmarov [poH3Be,EeHI{rI 3xs u 2xa {BJlterct

(l) sf (3) 6xe
izj s*" (4)6x2o

(l) nparqeuze
(2) orpaxenne

(l) rzPs
(2) fn

(3) pacraxeHrae
(4) nepenoa

(3) rzG
(4) tCt

7. B 6acrgr6onrHofi r<ouaH4e 12 'reroser, Lr rpeHepy Ha4o rrr6parr 5
r{eJroBeK AJnr Hrpbr. Cronrxo y rpeHepa piunqHbrx BapEaHToB) qro6u

co6pan KoMaH,4y ug 5, eam xaxnrrfi rleroBer I,IMeer oAuHarconrtfr ruanc
6rrrr nrr6paHnul,r?

8. Koropoe !r3 BbrcrasbrBaH[rfi rorH.IecKu paBHocHJIbHo BbIcKa3bIBaHt{ro
"Ecrn qeloBeK HMegT flpaBo ronoc4 3HaqHT ou rpaxganuu"?

(l) Kefila He fpax,qaHKa, 3Haqrrr oHa He lrMeer [paBo roJloca.
(2)Xyau - rpalr,4aHnH, 3Har{HT oH ilMeer rlpaBo roJloca.

(3) Mapux He HMeer npaBo ronoca, 3Haqur oHa He rpax,{anxa.

(4) Moprau HHKorAa He rorocoBtur, 3Haql,tr oH He rpDK.uaHHH.

Math. A -Jan. '03



9. flparraaa P wnprrv.aa C pacnonoxeHbt B KoopAuuarnofi rulocKocrl.r noA [cnO.nrSyftre lrO
oAnHaKoBbrM HaKJroHoM. Hu oaHa t.r: lnnHfi He nepeceKacr Broporo Hntt Mecro AJrfl
Tperbero KBaApaHra. flpnvrteP uC 

Bblrr'cre'nft.

(1) o6pasyror yror n 45" (3) pacnoloxeHbl ropn3olrrallbHo
(2) nepneHgraKyn-rrpnbr (4) pacnonoxeHbl BeprHKaJrbHo

10. YpanneHue P :2L + Ztr{ pasHocunbHo

( t )L--ry @zL:#
@ L - - ! : Y  @ ) L : p * w

(3) 6.t6

$)"m

11. Cyuua ,175 " Ji puutu

( l )  1s

(2) 18

12. Koropufi us npeacraBJlenHbrx rpaQnror ABIIfrercfl peIIIeHI{eM

7 x - 4 1 8 n x + 5 > 7 ?

. tn ,---..r-.-l-JO ' '
( 1 ) . f f i t

1 2 3 4 5 6 7

1 2 1
1 2 3 4 5 6 7

i e l
1 2  3  4  5  6  7

1 + 1
1 2 3 4 5 6 7
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13.Eclu pa:uep yfna npeAcraBneH Bblpaxerueu 2x, KaKoe H3 AaHHbIx
nrrpaxeutrfi npeAcraBrter pa3Mep ero AonorueHr4-{?

llcnomsyfire sro
MECTO AJIfl

nrrqncrenufi.

14. KaxOe I{3 BhIpaXeHI4ft oro6paxaeT yBeJII4tIIIBarOqnftcq roxgectneHHr'rfi

sneveHT?

( l ) x + 0 : x

( 2 ) x - x = 0

B ceure Bo3pacr nflrn Aereft 3, 3, 5, 8 u I 8 ne'r. Kaxoe yrnepAxAeHl{e

sBrrercfi BepHbrM Anq AaHHoft rpyflrrbl qucel?
15.

( 1 )  1 8 0 * 2 x
(2)90  -2x

(l) ouroaarelrnrtfi > cPegnur7
(2) cpe.unnfi > npoMe)Kyroqnrtft

(3) 90 + 2x
(4) 88x

1 ,( J ) x ' ; : I

( 4 ) x ' l : t 1

(3 )npouexyrocrttfi : cpe4rnrft
(4) nporrrexyroqnuft > cpe4Huft

16. Ha rlpeAcraBneHHoM HITDKS pl.Iclr{Ke uso6paxen npaaulrnrrft TpeyfoJIbHI4K

ABC, AB : 8, BC : 15, AC : 17 u IABC : 90'

A

1 5

r{euy paneu ratrenc ZC ?

0 ) a
t )

Q \ !'  '  1 5

8
( J )  -" 

1'7
l 5

@ \ :" t 7
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17. CocpegoroveHne roqeK, paBHoyAaJIeHHbIx or o6enx cropou

ocTpoyroJlbHor0 HepaBHocToporrHefo rpeyroJlbHllKa' -
llcnoruyfire:ro

MECTO trJIfl

BbIIIIICJIEHUft.

18.

(l) 6uccerrpucayrna
(2) sucora

Kaxoerr MHoxnreJIK tfynxr1lru x2 -

(1 )  ( x -a ) ( x+6 )
(2) (x - aXx - 6)

(3) uelltana
(4) ryeru croporm

l0x-24?

(3) (x * r2\x + 2)
(a) (x+ r2)(x-2)

19.

6.3 '  108

Kaxos crangaptublfi BI{A tlncra AJUI BblpaxeHltfl TTga-
,|

( l ) 2 . 1 .  l 0 '
(2 )2 .1 ,  rcz

(3) 2.1 .  104
( 4 ) 2 . 1 -  n 4

20. Haupme4ennoft araxe Sr'rrype, yKax(r{Te oAlry napy nporl{BoJIexaIIID(
BnyrpeHHI4( yrnoB.

( r )  t r  u
(2) 14 u

(3)
(4)

Z 4 u  1 6
1 6 u  l 8

M a t h . A - J a n . ' 0 3



llacrr If.
Orserure Ha Bce Borrpocbr 3Tofi qacrw. 3a na4qrrfi rrpaBuJrbnbrft orBer Bbr
noJryqaere 2 6anna. [oapo6Ho onl{urure Bce HeodxoAHMbre 3Tanbr pemeHus,
BKrloqafl coorBeTcrByrcIrlHe noAcTaHoBKH sopmynr rpa$nnu, pncyHKl{t

AnarpaMMbr H T.A. f"ur ecex BorrpocoB 3Toii qacru 3a npaBl{JrbHblfi pe:ynrrarn 6es
iloApooHoro perxeHHfl, BbI noJryrrnre roJrblco 1 64rfl. u0l

}'L.Ecnu Jlarurrrra Moxer BoftTn B 3AaHHe rrrKoJIBr t{epe3 oAHy L{3 Tpex ABepeft, H B IxKoJre

flMeeTct ABe JrecTHHrIbr, Belyul'1le H& nropofi 3Taix, To CKoJII'KO pa3JII{q}IbIX nyTefi

Mo)fier nrrdpars Jlaralra, qro6br nofiacrb B KJraccHylo KoMHary Ha BTopoM DTilr<e?

O6rxcHsre cBofi orBer c rroMorqbro ApeBoBr4AHofi cxeMbl, I,IJIH nepeqgcJrriB

Bbrdopor{Hoe flpocrpaHcrBo.

22.8 1982 ro.ay HaceJreuue MHpa cocraBJrrJro 4.2 munnuapAoB qerloBeK. B 1999 roAy,
qrdcflo HaceJreHrnr 4ocrnruro 6 uunnaapAoB. HafiAHTe rrpolreHT H3MeHH-f, c 1982 rola
no 1999 roa.

Maih. A -Jan, '03



23.IIIecrr qrenoB rrrKoJrbHofr KoMaH,{bI rlo reHHHcy rIpHMyr yqacrne B napaAgoM
Maprrte. Crolrro HMeercr pa3rnr{Hbrx Bapr{aHToB rrocrpoeH}rs HrpoKoB, ecnl4
Auxena- KanHTaH KoMaHrbI - BcerAa HAeT Bnepe,qn?

24. Pesepnyap AJrf pbr6br prMeer npsMoyronbHoe AHo H BMetqaer B ce6q odreru n 3,360
Ky6r{qecKr,rx HHqefi. ,{lr.rHna 6arca 14I4nqefi H IrrI4pI4Ha - 72 pfiluefl Hafrnure Bblcory
pe3epByapa B uHqax.

Math A *Jan. '03



25. Y.reHuxz Knacca Mr4crepa Cuura fiporonocoBilJll4 sa caMble nro6plMble copra

MopoxeHoro. Pe3ynbrarbr rorrocoBaHr4r [peAcraBneHbl Ha pLIcyHKe Huxe. Ecrll e

Knacce Mr,rcrepa Cmara 20 .{eroeer, cKoJrbKo r43 HI{x BbI6paJIo roSefinoe MopoxeHoe

B KaqecrBe nlo6oMoro copra?

Jfto6unmre copTa Mopo?I(ennoro

Banu,rsnoe
25'h

Ma th .A -Jan . ' 03



rfacrr IIr

Orserbre Ha Bce Borrpocbr 3Tofi qacru. 3a KalKAbIfi npaBnJrbnrrfi orser nrr
noJrfraere 3 6a.n.na. Ifoapo6so onnrrrrrre Bce HeodxoAr{Mble 3Tanbl peureHrrfl,
BKflK�TIAS COOTBETCTBYIOIqUC TIOACTAHOBKI{ QOPUY.IT' TPAOHKH' PHCYHKH,

Ar{arpaMMbr n r.A. ftrr ncex BonpocoB lrofi .racru 3a npaBu.irrnrrft p$yJrbrar, 6e3
noApodHoro perueHng, BI'r [oflyrrHTe roJrbKo I 6a.n.n. [  15 ]

26,Bozpacr rpex 6paten npeAcraBfieH nocJle.qoBareJrbHbtMlr serHbIMH tIHcJIaMpr.

flponsneneHr4e Bo3pacroB nepBoro H Tperrero MiuIbqHKoB paBno 20 un ABa pa3a
$onrnre Bo3pacra BToporo MaJrbqr{Ka. }{afuerre Bo3pacr KaJrcdozo H3 Tpex 6parren.

27.y Apusrrr ecrb KoJrJreKqr.rr Ky3HeqlrKoB H cBepqxoB. B o6rqer*,r y Hee 561 nacerouoe.
llucno Ky3HerrHKoB B .qBa pa3a 6onb[re qilara cBepqKoB. Haiawrce qucno xaucdozo
THna HaceKoMbIX, Koropble ecTb y Apuslr.

Math. A -Jan. '03 t 0
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28.Ha npeAcraBJreHHoM prrcyuKe roKasaH rpaQar KBaAparHoro ypaBHeHI{r. Ocn
KOOpAT4HaT - B eAHHr,rrrHoM r.r3MepeHr4H. Harururprre ypaBHeHlre K SToMy rpa$eilry B
crarts.llaw]Hofi $opnre.

X
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29.Ha Aaurrlrfi MoMeHT y Trapou ecrl 60 AoJInapoB Lr y ee cecrpbl ecr6 135 AonnapoB.
O6e onu nolyqaror no 5 AonnapoB B HeAeJrrc. TupoH pellaer KonHTb Bce cBoH

AeHbrH, HO ero cecTpa rparHT Bce cBoH nonyrreHHble AeHbrH Lr eue,4onom{HTeJIbHo
10 4onlapoB Kaxqyro He.uenlo. t{epes cKonbKo HeAenb y Kaxc4oro t{3 Hr.Ix 6yaer
paBuoe KoJII4qecTBo AeHer?
(HcnonsaoBaune KoopAprnarHofi cerKa, npaBeAeHnofi sa cJleAyrcI{eft crpaHqe, - rro
esr6opy)

Math. A -Jan. '03 12



npoAoJDKeHrIe
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30. Ha npeAcraBJreHHoM prcyrrKe [oKa3au nprMoyrofibnrrft cag, Koropbrfi 6yaer
BLTCa)KeH B IIpflMOyrOnbHOM ABOpe. Yraganrr HecKoJrbKo rcMepeHr.rft calla, a Tarorce
ero rxr4pr4Ha. Hafi.qnre pacnoroxreHr4e cal.as 1ruilcailwux xeadpamuam Symar.

Math. A -Jan. '03 l 4



{acrr IV
Orserrre Ha Bce Bonpocbr lrofi .racrn. 3a rcaxAsrft ilpaBl{JrbHrrfi orner nsr

rroJryqaeTe 4 6an;ra. Ilogpo6no ollumrrTe nce neooxoAllMble STaIIbI pemeHllfl'

BKJrroqas cooTBeTcTByrcrque rroAcTaHoBKIr oopnryJrr rpasnrcnn pI{cyHKH'

AnarpaMMbl I{ T.A. r(lr ncex BoIIpocoB erofi'racrl{ 3a 1lpaBu.nrnrtfi pe:y-'nrrar, 6er

.roapo6"o.o pemeuraflr BbI rloJryrrrrre roJrbrco I 6an;r' l20l

t5

:t- n ttpo-noM roAy KoMraHLIt Ouuexc CepS6opA nonfryIna upn6rur B pa3Mepe

$306,000. flpra6unr 6rura pa3Aeneua MexAy qerblpbM.f, coBnaAeJIbIIaMI4 B

oruorrreHrllr 3:3:5:7. Hacxolro 6onuurc AeHef rloJrfrun napTHep' sraAerouluft

$olrnrnu KOJIIIqeCTBou alcqrafi, ueM [apHep c MeHbIuuM KoIEqecTBoM arcqufi?

32 Arre*"arrApa rroKyrraer ABe rrbrrrrKr{ rrrpr4 rteqenbs B Mara3I4He,vIr'rarvrr $3-30.

Epnana noKyfiaer 11116 rrbrrrreK 14 ABa rleqeHbt B ToM xe Mafa3I'IHe sa $4.95. Bce

rrbrrrrKr4 pIMeIOT OAI4HaKoByIo IIeHy H BCe IleqeHb.g [MeIoT oAI{HaxoByIo qeHy.

HafiALne ueHy oAHofi nrrumu I4IIeHy oAHoro rleqeHbt.

Math. A -Jan_. '03



33.Ha rrpunoxeHHofi Koop.(Hnarnofi cerKe, nocrpofrre u npouueHyfrre
qerbrpexyronbHr4r ABCD B roqKax A(1,2), 8(6,1), C(7,6) u D(3,7). Ha rofi xe
r(ooopAHHarHofi nnocrcocrr{ rrocrpoi,ne u npoaMeHyfiTe qerbrp€xyroJrbHr,rK A' B' C'� D "
- orpDa)KeHKe ABCD Ha ocH opAHHar (I). Hafiaure rurorqa.[b, n rnapAarnrrft
1EVJ/iH]1ilIAX, qerbrpexyf oJrbHHKa A'� B'� C'� D' .

Math. A-Jan. '03 16



34. y Capnr oueHKr{ ro MarsMarare 3a orHH orlenorlHblft nepuo4 - 85,72,97 , 8l,77 ,
93, 100, 75, 86,70, 96 u 80.

a) 3anonsure'ra6nrnuy HrofoB H r{acror. llocrpoftre u npouNleHyftte rucrorpaM*ry
qacrorbr AJrr{ oueHox Caprr, r4cflonb3yr rrpeAloxsnHyro KoopAnHarHyro cerKy.

Hnrepnan
(oqerrrn)

Eror llonropRemocrc

6 1  * 7 4

7 l - 8 0

8 l  -  90

9 l  -  100

b) Kaxoff HHrepBan coAep)Kplr 75o'x npoueHruilb (nepxnnft xnaprlrnt)?

Iv{ath. A -Jan. 'C3 1 . 1



35. Ha rrpnJroxenHofi xoop.ur{HarHoil noJlocKocru nocrpol?re I{ rponMenyfrre

ciIeIyIolIII4 e IIrlHtl!7 :

y : 5

x : 4
5 -

Y : - x + J
A

BuquCnpme nnoil{aAb, B KBaApaTHbIx e.qI,IHHIIax, TpeyroJIrHHKa> o6pa:onaHHoro

TpeMfl ToqKaMH nepeceseHl{t. 
y

X

N{ath. A -,Ian. '03 1 0
l o
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rfepHoaur nfirr rpa$urcoB - padora Ha SToM Jrncre orteHnBarbc:,fl He 6yaer.
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Ynnnepcnrer IlITara Hrro IIoPr
3rcaueH crapu-refi IIrKo,rIbI PuAxuc

Mareuarnrca A

floneAerr,nnrc,27 trlr;apc..2003 r., c 1:15 ao 4 :15 trts'.

CTPAHI4IIA ANA OTBETOB

Yqenur flol: Mtr X ! Klacc

f lpenoAanarerlr, .............. LUxola

Orsersr na I{acrs I arcauesa AOJIxHbI 6slrr ganuCaHbl Ha erofi Crpannue
9acrs I

3anuruure orBerbl Ha Bce 20 nonpocon nepnoE qacru

l 3  . . . . . . . . . . . . . . . . . . . . t 8

Baurn oreeu,I Ha Bonpocrr II, III n IV qacrefi AoJI?KHbI 6urs ganucaur't n 6yrutere.

3aqsreHue Hu)I(e AoJrxHo 6urr noAnncaHo no oKoHqaHIrI{ 3K3aMeHa.

f, nr.rxe rroAnucaBuruficn, no oKoHrraHlrn AaHHoro gK3aMeHar 3aqBJIflK)r rrro He [MeJl HrlxaKoft nnQopuaqxu o

Bonpocax nJrtr oTBeTax Ao cAaqH AaHHOTO 3K3aMeHa U IITO q He OKa3bIBaJl H He nonyqaJl noMoIIIb B peuIeHHH 3a,Ilaq

BO BpeMf 3K3aMeHa.
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Question
Maximum

Credit
Credits
Earned

Rater's/ScoFer's
lnitials

Part | 1-20 40

Part ll 2'l 2

22 2

23 2

24 2

25 2

Part lll 26 3

27 3

t9 ?

29 3

30 o

Part lV 31 4

32 4

33 4

34 4

35 4

Maximum
Total

85

Rater's/Scorer's Name
{minimum of three)

Total Raw
Score

Checked by Scaled Score

Notes to raters. . .

. Each paper should be scored by a minimum of three raters.

. The table for converting the total raw score to the scaled score
is provided in the scoring key for this examination.

. The scaled score is the student's final examination score.
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