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YETUPUAECET U IIETA HAIIUOHAJIHA
CTYAEHTCKA OJIUMIINAIA 11O MATEMATUKA
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U Bucwe yuunuwge no zacmpaxosane u gunancu — Cogust

2 Hxonomuuecku ynueepcumem — Bapna

Y Vuueepcumem no apxumexmypa, cmpoumencmeo u 2eodesus — Coghust

Pe3iome. IlpemioxkeHn ca METOIMYECKH PELICHHs Ha 3aJaduTe OT TeMaTa 3a
rpyna B na Harmmonamnara crynmentcka omnmnmana mpes 2018 . B Ta3u rpyma ce
ChCTE3aBaT CTYJCHTH, M3y4YaBalllll MAaTeMaTHKa B IIbPBH KypC HA BUCLINTE yYHJIHILIA
B bwarapus ¢ xopapuywm, He no-roism ot 240 yaca. BkitoueHu ca u KpUTEPHUTE 3a
OLICHSIBAHE Ha 3a/Ia4UTe.
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3angaya 1. Ako g, € OCTaTBKBT Ha YHCIIOTO i’ + j' npu nenenue ¢ 2, KbAETO i Uj
ca €CTeCTBEHH YHCIIa, J]a Ce MPECMETHAT ACTCPMUHAHTHTE:

a 4, 4z 4y

a) A, = a, dp : 6) A, = Ay Gy Gy Ay
ay Ay a3 Ay Gy Gy
Ay Gy dyy Gy
Pewenye: YeTHOCTTa Ha YHCIIOTO i’ e 3aBucH OT cTenenta j. CHIIOTO BaXKH I
3@ YETHOCTTA HA YKCIIOTO ' , KOSATO HE 3aBUCH OT cTernenTa i. OTTyK 3aKiouaBaMme,
ue a; =0, axo i+ j euerHo uncnon a,; =1, axo i+ j e HeuerHo uucio. Torasa
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0 . ITppBara 1eTepMUHAHTA OYEBUIAHO

1

) A 0 1 5 A I 0
ora) A, = U OT =

1 0 1

I 0

_— o = O
[ e

¢ paBHa Ha -1, 3aI10TO IIBPBOTO TBHPJICHKUE HE € BAPHO. BTopara e paBHa Ha HyIIa,
3aI0To UMa (HalpuMep) IBa paBHH peaa.
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3anaya 2. Jla ce HaMepAT BCUYKHU LIEIH YUCTA X, X,, X, U X,, aKO X, U X, Ca KO-
2 —
PCHH HA YPABHEHHETO X" =2X;X+X, =0, a X, u X, ca KOPCHI Ha yPaBHCHHETO
X" =2XX+X,=0.

Pewenue: Ot hopmynure Ha Buet, npuiioykeHu 3a IBETE KBAJAPATHH YPABHECHUS,
“MaMme cliefHaTa HellMHelHHa anre0pryHa CUcTeMa:

X, + X, =2X,
XX, =X,
Xy + X, =2X -
X3 X, = X,

AKO B YETBBPTOTO YPABHEHHE 3aMECTUM X, OT BTOPOTO YPABHEHHE, TOJTy4aBaMe
X, Xy Xy = X, .

Cryuau 1. X, = 0. Torasa ot Bropoto ypaBHenue X, = 0. Cera mpBoTo U TPETOTO
YPaBHEHHUE CTAaBAT ChOTBETHO X, = 2 x, U X, = 2 x,. OTTYK X, = 4 X, U CII€/I0BATEIHO
X, = 0. C momorra Ha MbPBOTO YPABHEHHUE 3aKII04aBame, ue X, = 0. B To3u ciy4aii
CTHIaMe JIO PEIICHUE Ha 3a/1a4aTa, KOETo € X, = X, = X, =X, = 0.

Cnyuaii 2. X, # 0. Torasa ot X,.X,.X; = X,, KaTo CbKpPaTuM Ha X,, IOJly4aBaMe
X;.X; =1 . Tbil KaTO THPCHM LIEIH PELICHHUS, CTUIAME JI0 JIBa [IO/ICITyYasl.

Cnyuaii2.1. X, = X; =1 . Cera or nbpBOTO ypaBHEHME B cHCTeMaTa ClieiBa X, = 1.
3aMecTBamMe BbB BTOPOTO YPaBHEHHE U T0JTy4aBame X, = 1. B To3u mozcnyyai cru-
raMe JIo peIeHne Ha 3a/1a4ara, KOeTo € X, = X, =X, =X, = L.

Cnyuaii 2.2. % =Xy =—1. Cera or mbpBoTO ypaBHeHHe B cHCTeMaTa cliejBa
X, =—1, a or TpeToTo nony4aBame X, = —1. 3aMecTBaME B YETBBPTOTO YPABHEHUE U
CTUr'aMe J10 IpOoTUBOpeune. B To3u ciaydaii He cTUraMe 10 pelleHne Ha 3a/1a4ata.

OkoHvarenHo 3a/1a4ara uMa 2 pemenus X, =X, =X, =X, =0u X, =X, =X, =X, = L.

3agauya 3. CrpsiMo MpaBOBI'bIIHA KOOPAMHATHA CHCTEMa B PaBHHMHATA TOUKH-
te A(0;0), B(1;0) u C(0;1) ca BopxoBe na AABC, 3a xoiito XBAC =90° u
AB = AC =1. Toukure M u N ca cvorBetHO Bbpxy ctpanute BC u AC , taka
ye XCBN =<XCAM u AM "BN =P.

a) [la ce ompenessT ypaBHEHHETO U BUABT HAa KpuBara k , KOsTO ornucsa P, Ko-
raro toukara M omnucsa orceukara BC .

0) Axo P, e Berpemna touka 3a AABC | Taka ue nonmparenHara f, kpM k mpes
F, e ycnopenna na AC |, na ce onpenensit pascrosuusita ot £y no AB n AC.
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Pewenue
a) Ako <MAC =6, to <XABP=45°-0. Heka X u y ca KOOpJAMHATUTE
X tg45°—tg0
gaP.Torasa tg@ =—u tg(45°—0) = A Umame tg(45°—0) _ 8 g
x Y 1-x 1+tg45°tg6
1-2
Y S~ .2 2
I 1+1 . Tupcenara kpuBa e k:x” —2xy—y° —x+y =0, koaTO 3anKcBaMe
BbB BHJIA
2 2 1Y , 1
(x—y) -2y —(x—y):O. Orryk x—y—z -2y = -

]

x_y_j 2 1

k :—22_)/_2 =1, xkpaero a :l u b=—-=". [locieaHoTo paBeHCTBO
a b 2 22

eke 0 a ! b ! Ie ’ ( ! Oj
03HaYaBa, 4 xurnepbona ¢ noiayocu @ =— u b =—-—_ IlentsppT i1 | —,
2 22 2

e cpenara Ha kareta AB .
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6) Hexa X, 1 y, ca koopauHarute Ha P,. OGuure TOKH Ha npaBara t20 C ypas-
Henue X=X, um k ymosmeropsar ypasmenmero Y’ +(2x,—1)y—x; +x,=0,
[IpaBara f, uma camo egHa oOlla TOYKa ¢ Kk ToraBa M CaMoO TOTaBa, KOra-
2442
— u

4

XN — 2— v 2 . CJ'IC}_'[ 3aMC€CTBaHEC B ITOCJICAHOTO YPAaBHCHHUEC OTHOCHO ) IIOJy4a-

0

4
4 \/5 " _ \/E "o 2_\/5 '\/5

Bame ), =——— u Yy = — . Camo Toukara (xo, yo) = T,T € BhTpEIHA

4 4

2 2 ’
TO (2x0 —1) —4(x0 - X, ) =0. ToBa e wm3mbiHEHO, KOraro X, =

3a AABC u cnenoBarenno F . Pazctosinusara 1o AB u AC ca

2-V2 2
4 4

2-\2 2
4 4

CbOTBETHO

Kpurtepun 3a ouensiBane Ha 3aaqyure

3agaua 1. 1o 5 TOUKH 3a MPaBUIIHO MPECMETHATH U TOCOYEHU OTTOBOPH.

3anauya 2. 3a nmpaBUIHO MMOCOYCHHU BEPHU OTTOBOPHU MO 1 TOYKA 32 BCEKH OTTO-
BOp — 00110 2 TOYKH. 3a MpaBUiIHA 000CHOBKA Ha BCEKH OT OTTOBOPHUTE JOIBITHH-
TCJIHO CC MPUCHKIAT 110 4 touku. YacTuuHu pe3yiITaTu CC OUCHABAT B PAMKUTC Ha
1 — 2 TOYKH 3a MPaBUIHO M3MHICBAHE HA CUCTEMaTa OT YETUPU YPaBHEHHS C YETUPHU
HEN3BCCTHU Bb3 OCHOBA Ha q)OpMy.HI/ITe Ha Buer n Hammmune Ha IMpaBUJIHO TPBI'BAHE
KbM pelllaBaHeTO Ha cucremara. B pamkure Ha 1 — 2 TOYKHM ce OLICHSIBAT M Yac-
TUYHU PE3yNITaTH ¢ APYTH MOIXOAH, a He ¢ (hopMmynuTe Ha Buer — Hanpumep 4pes
(dopmynara 3a KBaJJpaTHO ypaBHECHHE.

3agaua 3. [loarouka a) ce oreHsiBa 00110 ¢ 6 TOYKU MPHU TTOCOUEHO MPABUIIHO
peleHne, OT KOUTO 3 TOYKH 3a MoJy4YaBaHe YPaBHEHHETO Ha XHIlepOoiaTa 1 Olie
3 TOukKH — 3a HaMMUpaHC Ha KaHOHWYHHA BU/], TIOCOYBAHE BH/Ia HA KpuBara, OCUTC
U [[EHTbpa.

[Moxrouka 0) ce oneHsiBa 00O ¢ 4 TOUKH, OT KOUTO 2 TOYKH 3a [OTy4YaBaHe Ha
YCIIOBHETO 3a JIONUpaTeTHaTa KbM KpHBaTa U aHyJHpaHe Ha ChOTBETHATA JUCKPH-
MHHAHTAa. HOHLHHI/ITGHHO CC MpUCHXIAar 2 TOYKH 3a Tojry4yaBaHC KOOPpAWHATUTE HA
TOYKara ])0 1 MOCOYBAHC Ha pa3CTOAHUATA 10 KATCTUTC HA TPUBbI'bJIHUKA.
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45™ NATIONAL OLYMPIAD IN MATHEMATICS
FOR UNIVERSITY STUDENTS

Abstract. Methodological solutions are proposed of the problems from the paper
for Group B of the Forty fifth national Olympiad in Mathematics for University
students in 2018. The contestants in this group are students who study Mathematics
no more than 240 classes during the first year in the Bulgarian Universities.
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