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1. A�avelagowyn� qani? bnakan qa�ani� �iv � hnaravor �ntrel, or nranq bolor� linen lriv
qa�akowsi, isk cankaca� erkows� linen �oxadar�abar parz:

Bnakan �iv� ko�vowm � lriv qa�akowsi, e�e ayn havasar � or � bnakan �vi qa�akowsow, �rinak`

16 = 42, 196 = 142:

Low�owm: Erkow bnakan �veri qa�akowsineri �oxadar�abar parz linel� hamar�eq � ayd
�veri �oxadar�abar parz linelown: Nkatenq, or miayn 32-ic 99 mijakayqi bnakan �veri
qa�akowsinern en qa�ani�: Het abar xndir� hamar�eq � het yalin. a�avelagowyn� qani?
bnakan �iv � hnaravor �ntrel 32-ic 99 bnakan �veric aynpes, or cankaca� erkows� linen
�oxadar�abar parz:

Low�owm 1: Nkatenq, or 32-ic min� 99 mijakayqi cankaca� ba�adryal �iv owni 7-� �gerazanco�
parz ba�anarar: Het abar, mer �ntrvo� havaqa�owi cankaca� �iv petq � lini 31-ic
me� parz �iv (14 hat en), kam �l orpes ba�anarar ownena 2, 3, 5 kam 7: Het abar
�oxadar�abar parz �veri qanak� �i karo� gerazancel 18-�: Orpes �rinak �a�ayowm en
32, 81, 55, 91 ba�adryal �ver�  37−97 mijakayqi parz �ver�:

Low�owm 2:

Lemma 1. E�e or � p parz �vi hamar pk bnakan �vi qa�akowsin qa�ani� �, apa ayn karo�
� �ndgrkvel a�avelagowyn �ntrow�yan mej:

Apacowyc. E�e or � �ntra� a�avelagowyn havaqa�owyowm bolor �ver� p-i het �oxadar�abar
parz en, apa ayd havaqa�owyi mej avelacnelov pk �iv� kstananq aveli me� havaqa�ow:
Ekanq hakasow�yan, owsti ka p-i het o� �oxadar�abar parz �iv: Nkatenq, or aydpisi
�iv� miakn �: Ayd �iv� havaqa�owyowm �oxarinenq pk-ov: Qani or 100-ic �oqr parz �veri
qanak� sahmana�ak �, owsti ver i lemmayi himan vra karo� enq pndel het yal�.

Lemma 2. E�e or � p parz �vi hamar goyow�yown owni pk tesqi �iv, ori qa�akowsin qa�ani�
�, apa ayd tesqi �veric cankaca� mek� petq � vercnel:

Ayste�ic het owm �, or 31-ic me� bolor parz �ver� petq � �ntrel: Ayd �veri qanak� 14 hat
�: Nowyn pndman himan vra petq � vercnel 25, 34 �ver�: Mnac �ntrel ba�adryal �ver, oronq
ownen iraric tarber parz ba�anararner: Nkatenq, or nranc ba�anararner karo� en linel
5, 7, 11, 13, 17, 19, 23, 29, 31 parz �ver�: Qani or 7-ic me� cankaca� erkowsi artadryal�
me� � 100-ic, owsti �ntrvo� �veri qanak� �i karo� gerazancel erkow hat�` 5-� orpes parz
ba�anarar owneco�  7-� owneco�: Aydpisi �veri �rinak � 55  91: Ardyownqowm stacvec 18
hat �iv:



Patasxan` 18



2. ω1  ω2 �rjanag�er� hatvowm en A  B keterowm, isk EF–� nranc �ndhanowr �o�a�o�n �
(E ∈ ω1 , F ∈ ω2, isk A–n EF–in aveli mot � gtnvowm, qan B-n): Dicowq A ketic EF-in
tarva� ow��ahayac ow�i��  AB ow�i�� EF B e�ankyann artag�a� �rjanagi�� hatowm en
hamapatasxanabar P  Q keterowm (P-n  Q-n gtnvowm en EF ow��i mi nowyn ko�mi vra) :
Apacowcel, or EQ = PF :

Low�owm: ∠EB A =∠F E A =∠EFQ  ∠ABF =∠EF A =∠F EQ, orte�ic EQ ∥ AF  QF ∥ AE : Ayste�ic
het owm �, or AEQF-� zowgahe�agi� �: Dicowq K -n A keti hama�a�n � EF ow��i nkatmamb: Ayd
depqowm ∠EK F +∠EBF =∠E AF +∠EBF = 180o , owsti K -n gtnvowm � EBF e�ankyann artag�a�
�rjanag�i vra, orte�ic �l het owm �, or K  P keter� ham�nknowm en: Ayste�ic het owm �, or
PQ ∥ EF , owsti EPQF-� havasarasrown se�an �, aysinqn EQ = PF :



3. Dicowq drakan �veri a1, a2, . . . hajordakanow�yownn aynpisin �, or cankaca� k bnakan �vi
hamar te�i owni

ak+1 ≥
kak

a2
k +k −1

payman�: Apacowcel, or cankaca� n ≥ 2 bnakan �vi hamar

a1 +a2 + . . .+an ≥ n :

Ays xndir� handisanowm � 2015�. mijazgayin �limpiadayi havakna� xndir  min� 2016�vakani
howlsi 5-n nra low�owm� hraparakelow iravownq �ka: Low�owm� kavelacvi 2016�vakani howlisi
15-in:



4. Grataxtakin skzbowm grva� � 12 hat �iv` 1 hat 2016  11 hat 0: Amen qayli �owylatrvowm �
�ntrel grataxtakin grva� or � erkow �ver  nranq �oxarinel irenc �vabanakan mijini
ambo�j masov (�rinak 2-n ow 9-i �oxaren grel erkow hat 5): Hnaravo?r � ardyoq aynpes anel,
or oro�aki verjavor qanakow�yamb qayleric heto grataxtakin grva� bolor �ver� linen
irar havasar:

�vi ambo�j mas ko�vowm � nran �gerazanco� amename� ambo�j �iv�: �rinak 3 1
7-i ambo�j mas�

havasar � 3, isk 5-i ambo�j mas� havasar � 5:

Low�owm: Dicowq a 6= b �ver� �oxarinowm en irenc mijin �vabanakani ambo�j masov: Ayd
depqowm grva� �veri qa�akowsineri gowmar� �oqranowm �, qani or

a2 +b2 > (a +b)2

2
≥ 2 ·

[a +b

2

]2
:

Nkatenq, or qa�akowsineri gowmar� nvazowm �, sakayn mnowm � ambo�j �iv, aysinqn ayn karo�
� nvazel verjavor qanakow�yamb angam: Amen angam o� havasar �veri het katarelov
pahanjvo� gor�o�ow�yown� kstananq, or in� or pahi qa�akowsineri gowmar� �l �i �oqranalow:
Da hnaravor � miayn ayn depqowm, erb bolor �vern irar havasar da�nan: Aysinqn, hnaravor
�:



5. Dicowq ABC sowrankyown e�ankyan bar�row�yownner� hatvowm en H ketowm: D ket� n�va�
� aynpes, or H ABD-n zowgahe�agi� �: Dicowq D H ow��i vra n�va� � E ketn aynpes, or AC
ow�i�n ancnowm � E H hatva�i mijnaketov: Dicowq F-� AC ow��i  DC E e�ankyann artag�a�
�rjanag�i hatman erkrord ketn � (a�ajin ket� C-n �): Apacowcel, or EF = AH :

Low�owm: Qani or ∠B AH =∠BD H =∠BC H , owsti B , H , C  D keterov ancnowm � �rjanagi�,
orte�ic �l het owm �, or ∠HDC =∠HBC , het abar ∠EDC =∠EFC :

Dicowq B H ow�i�� ABC e�ankyann artag�a� �rjanagi�� hatowm � P , isk AC hatva��` K
ketowm: Ayd depqowm ∠H AC =∠K BC =∠PBC =∠PAC , orte�ic stacvowm �, or AHP e�ankyan
mej AK -n bar�row�yown�  kisord, owsti HK = K P : Stacvec, or M H = ME  PK = K H , orte�ic
PE ∥ MK : Qani or ∠PAK = ∠K AH = ∠K BC = ∠HDC = ∠EF A, owsti EF ∥ AP : Stacvec, or
EF AP-n zowgahe�agi� �, owsti EF = AP = AH :



6. Dicowq trva� � m to�anoc  2n syownakanoc ow��ankyown a�yowsak, �nd orowm n ≥ m: Parzel,
�e a�avelagowyn� qani? 1×2 �a�ani domino � hnaravor �arel a�yowsakowm aynpes, or het yal
bolor paymanner� bavararven mia�amanak.

a) amen domino �a�ki �i�t 2 vandak,

b) amen vandak �a�kva� lini a�avelagowyn� mek dominoyov,

g) �ka 2×2 �a�ani qa�akowsi, orn ambo�jow�yamb �a�kva� � 2 dominoyov,

d) a�yowsaki nerq i to�n ambo�jow�yamb �a�kva� � n hat dominoyov:

Low�owm: Nax dominoner� �arenq aynpes, in�pes cowyc � trva� nkari �ax masowm  a�yowsak�
nerkenq �axmata� : Aydpes �arelowc heto azat vandakner� kba�anven erkow havasar
maseri: Nkatenq, or amen domino �a�kowm � mekakan s  spitak vandakner: Qani or
dominonerov ��a�kva� amen masowm s  spitak vandakneri qanakner� tarber en, owsti
ambo�j taxtak� hnaravor �� �a�kel  kmna azat a�nvazn m vandak: E�e azat vandakner�
�arownakenq lcnel horizonakan dominonerov, in�pes arden dasavorva�nern en, apa kstacvi

mn −
[

m
2

]
hat domino:

Ay�m apacowcenq, or cankaca� �a�kowy� kareli � � a�oxel aynpes, or nkari �ax masowm
patkerva� bolor horizonakan 1×2 ow��ankyan mej lini domino  �a�ka� vandakneri qanak�
�lini aveli qi�: Apacowyc� katarenq �st amenanerq i �ax ow��ankyan, orte� domino �ka:
Dicowq D1  D2 ow��ankyownnerowm drva� � domino: E�e nrac hatman g�i ver i erkow vandaknern
�l azat en, apa nrancowm karo� enq dnel domino, anhra�e�tow�yan depqowm dranic ver 
e�a� dominon he�acnelov: E�e ayd erkow vandakneric mekn azat �, apa myowsowm drva� �
ow��a�ig domino, orn �l �rjelov kstananq mer owza��: Mnac ditarkel ayn depq�, erb erkow
vandaknern �l zba�ecva� en tarber dominonerov, sakayn da hnaravor ��, qani or hakasowm
� dasavorva�ow�yan paymannerin:




