IlepBoIit MHOTONIpEIMETHBINI
TypHUpP A5 IMKOJIHLHUKOB
2015 rox

18 okmabpa (auunoe ywacmue) u 19 okmabps — 20 noabpa (yuacmue xomand)

Sa/laHus 110 MaTeMaTHKe, MaTeMaTUIeCKUM UTpaM, (DU3NKe, aCTPOHOMUU U Ha-
yKaM 0 3emJjie, XUMWUH, OMOJIOTUN, UCTOPUH, JTUHI'BUCTUKE, JTUTEPATYPE.

First multidisciplinary
tournament for school students,
2015

October 18 — individual; from October 19 till November 20 — teamwork

Tasks in math, math games, physics, astronomy and Earth sciences, chemistry,
biology, history, linguistics, literature
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IHepswiti mrozonpedmemmvii Typrup dan wroavhuros. 2015 200.
18 oxkmabpa (auunoe yuacmue) u 19 okmabpsa — 20 noabpa (yuacmue xomand)

Konkypc o actpoHOMUM U HayKaM O 3emJie

U3 npejioxKeHHbIX 7 3aJaHuil peKOMeHIyeTcsl BLIOpaTh caMble HHTepeCHbIe
(1-2 3amanuga g 8 xiuacca u muamme, 2-3 s 9-11 xiaccos). Ilepedens Bo-
IIPOCOB B KazKJIOM 3aJIaHMM MOYKHO MCIIOJIL30BaTh KAaK ILIAH eJUHOTO OTBETa,
a MOYKHO OTBEYATH HA BCE (MM HEKOTOPBIE) BOMPOCHI MO OTAETBHOCTH. OTBETHI
cHabauTe Pa3yMHBIM KOJIMYECTBOM IIPUMEPOB U IIOACHEHHUI 110 BalieMy BBIOODY.

1. ITocénoxk BocTodnblit HaXOAUTCsT BOCTOYHEE MOCEIKa 3amaanbiii. Moxker jn
TaK CJIYyYUTHCs, IYTO B KaKoil-To jerb 3axoy Cosmma B Bocrounom 6ymer nHa-
6aro/IaThCs 103/Hee (110 MOCKOBCKOMY BPEMEHH), YeM B 3alaJHoM (ToXe Io
MOCKOBCKOMY BpeMenn)? OObscHATE, TOYEMY.

2. Bol yBujienn Ha Hebe SIPKYIO 3BE3JLy U XOTHTE TIOTOYHEE OINPEJIETUTh PACCTO-
suue 1o #Heé. Kak Bbl cMoxkere 910 ¢renarh?! CKOJBKO BPpEMEHU BaM JIJist 9TOTO
norpebyercsi? Kakast Oyjer TOUHOCTE?

3. Yro Takoe mapHUKOBBIH 3 deKT 1 napHUKOBbIe Ta3bl! Kak BbI JiymMaeTe, Hy K-
HO Jiu GOPOTHCA ¢ BHIOPOCOM MAPHUKOBBIX Ta30B B aTMocdepy 3emsn (yIuThi-
Basi, YTO OCHOBHOIl BKJIaJI B MAPHUKOBBIN 3 deKT Ha 3emiie CO3Mat0T BOJISTHBIE
napbl, KOTOpbIe B JIIOOOM Ciydae npucyTcrByloT B armocdepe)? e emé (kpo-
Me 3emiin) HABJIIOIAeTCa NAPHUKOBLIH 3hdeKT, 3a CI6T KAKUX BEIIECTB OH TaM
BOBHUKAET?

Kak mo xummaeckoit dhopmysie MOJIEKYJIBI ra3a OMPEeIeUTh, sIBISETCS JIn
9TOT a3 MAPHUKOBBIM !

4. PakeTa cO CIIyTHUKOM CTapTyeT ¢ KOCMOJIPOMa IEePIEHIUKYJIAPHO IOBEPXHO-
ctu 3emsm. [locite crapra ona OTKIOHSIETCS OT BepTukasau. Hampasienne oTkiIo-
HEHUSI OIIPEJIEJISIeT TOJIOYKEHNE IIJIOCKOCTH Oy/IyIreit OpOuTHI CIlyTHUKA. B Kakyio
CTOPOHY HY?KHO OTKJIOHSITh PAKETY IIPU CTAPTE, ITOOBI YOI MEXKTY MJIOCKOCTHIO
OpOUTHI CIIyTHUKA W IIJIOCKOCTBIO 36MHOI'O 9KBATOPa OBbLI HAMMEHBIIUM U3 BO3-
MOXKHBIX JJIsl JAHHOTO MeCTa crapra pakerhl. (CumTarh, 9TO TOCTE 3aIycKa
opbuTa CIIyTHUKA JIONOJHUTEIHLHO HE KOPPEKTUPYETCS ).

5. V maaHeTsl YpaH €CTh «KOJbIIay», 0Opa30BaHHBIE BPAIIAIIIUMUCS TT0 OpOH-
TaM BOKPYT IJIAHEThI MEJIKUMU TeJIAMU U NbLIbI0. Hajmmune Takux KoJer npe;i-
[0JIarajioch ¢ CaMOTO MOMEHTa OTKDPBITHs ITaHeTsl Ypan (1781 rox), omHako
BIIEPBBIE UX HAJIMINE OBLIO MOATBEPXKIEHO PE3YIBTATAMN ACTPOHOMUYECKHUX Ha-
ostostenniit Tosibko B 1977 romy. IMoyemy s1o mpomsoruio tak mozgaHo? Kakwue
00CTOSATETLCTBA TTOMEIAIA ACTPOHOMAM OTKPBITH KOJIbIIA Y paHa paHbIie?

6. st coBpeMeHHO acTpOMU3UKKN OUYE€Hb BayKHBI BBICOKOTOYHbIE HAOJIIOICHMS
3BE31HOTO0 HEba B nHdpakpacHoM auarasone. K coxajaeHunio, Takum HabIIOIeHT-
€M CHJIBHO MeIaeT IOTJIOIIeHe HH(PPAKPACHOIO U3JTy YeHUsT MOJIEKYJIAMUI BOJIBI,
MPUCYTCTBYIOMIME B aTMocdepe 3eM/in B BUJE BOJSHOTO Mapa.

Hay4mbIit KOJUIEKTUB ACTPOHOMOB, HE UMesi CPEJICTB JJIsd 3aILyCKa CBOErO UH-
bpakpacHOro TesecKomna 3a Ipejesibl 3eMHOi arMocdepbl (B KOCMOC), BBISICHUIL,
1T0 HanboJIee 3aCyIINBbII KauMaT Ha 3emiie HabJoaeTcs B mycrbine Caxapa,
¥ PEIuI YCTAHOBUTH CBOI MH(MPAKPACHBIN TETECKOII UMEHHO TaM.

Hackospko onpasano takoe perenne? C KaKuMU IpOOJIEMaMU CTOJIKHY TCs
aBTOPBI TOU Ujen B mporecce HaboeHnii? Kerb ju Ha 3emite Mecra, e 5Tu
MpOOJIEMBI OTCYTCTBYIOT WJIH IPOSIBJISIFOTCS B MEHbIIEH cTereHun?

7. Janékue rajakTUKu MOXKHO TIPEJCTABATH cebe KaK IJIOCKHUE JUCKH, COCTOSI-
e U3 CBETSINErocsi Bemecrsa. (DTO «BeIEeCTBO» HA CAMOM JieJie COCTOUT U3
OTJIENILHBIX 3BE3/I, KOTOPBIE Mbl HE MOYKEM PA3JIMIUTh U3-38 CJUIIKOM GOJIBIIIOrO
PACCTOSIHUSI JIO HUIX.)

Ecyin HaGMOMATh TAKYIO TAJAKTUKY <IUIAIMIMsI» (IJIOCKOCTDH TaJIaKTHIECKO-
IO JUCKa MepHeHIUKYJISpHA JIydy 3peHust), OHa OyJeT BBIVIsIeTh Ha Hebe Kak
KPYIJIOE CBETAIIECECH MSITHO, APKOCTh CBEYEHUS B KOTOPOM YMEHDBIIACTCS OT HEH-
Tpa K KpasM. 3aBUCUMOCTE HAOJIIOAAEMOI IPKOCTU CBEIEHUST OT PACCTOSTHUS 70
neaTpa 1sitHa I (R) MOXKHO TpUOINKEHHO onmucaTh hOpMyJIOit

I(R) =I(0)- e~ ®/h

(e =2,71828...; h — macmTabHBI KO3bUIMEHT, XapaKTEePHBIA JJIsT JAHHOI
PAJIAKTUKN).

laakTuka, pacrnosioKeHHass HAKJIOHHO K JIy4dy 3peHus, OyaeT HabIo1aTh-
Cd B BHJIE CBETSIIIErOCs ISATHA SJIAITHIECKONR (POPMbI. DJLUIMITUYHOCTHIO Ta-
KOro m300parkeHne Ha3bIBAETCs BeJIWYnHa F, paBHas OTHOIMEHWIO JJIMH MAaJIOi
u Gosbimoii oceit ssumnmnca (0 < E < 1). Iyst onpenenenus: E 110 n306parkeHuro
TaJaKTUKU MOXKHO HCIIOJIb30BAThH M30(POTHI — JUHUHU, 00OPA30BAHHLIE HA 3TOM
M300parkeHNN TOYKAMU PABHOM SIDKOCTH.

OkasbiBaercs, 11 n300T XapaKTepHa SJLIUITHIeCKass popMa, apaMeTphbl
FE s u30doT, COOTBETCTBYIONINX PA3HBIM SIDKOCTSIM, UMEIOT OJIM3KHe 3Hade-
HUSL, & YTOJI (© MEXKY IIOCKOCTb TaJAKTUKU U JIY9IOM 3DEHUsI CBI3aH C IapaMeT-
pom E cooTHoIeHTEM

<1—d>sin2<p:2E—E2
a

(d — oreHOYHOE 3HAYEHNE TOJIIMHBI JIUCKA TAJIAKTHKI, ¢ — OIEHOYHOE 3HAUCHHE
pajimyca JUCKa ITON TaJaKTHKH).

[Ipemoxkure crrocod onpeaeaeHus MO HAOIIOIAEMOMY N300PAXKEHUIO TAJIAK-
TUKK €€ OTHOCUTEJBbHON Tosmuubl d/a. IlpuMedanue: mjis 9TOTO JOCTATOTHO
IIPUJIyMaThb CIIOCOD OIEHKH 3HAYMEHUSI SiN (0 110 UMEIONEMYCsI N300PaYKEHUIO JIJIst
II0JICTaHOBKH €I'0 B HpI/IBeILéHHOQ BBbIIII€ COOTHOIIIECHUEC.
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Astronomy and Earth Science Competition

It is recommended to choose the most interesting tasks from the 7 proposed
ones (1 or 2 tasks for the gth grade and below, 2 or 3 tasks for gth grade and
above). You may use the list of questions for each task as a plan for your answer,
or you may answer only some of the questions. Contribute reasonable amount
of examples and explanations to your answer.

1. The settlement «East» is located to the east in longitude of the village of
«West». Could it be that one day sunset «East» will be observed later (Moscow
time) than in the «West» (also Moscow time)? Explain why.

2. You see a bright star in the sky and want to precisely determine the distance
to it. How can you do this? How long do you need for this? What is the
accuracy?

3. What is the greenhouse effect and greenhouse gases? What do you think,
whether it is necessary to deal with greenhouse gases in the Earth’s atmosphere
or not (given that the main contribution to the greenhouse effect on Earth
produce water vapor, which in any case present in the atmosphere)? Where else
besides Earth the greenhouse effect can be observed? Due to which substances
it can be observable there?

Do the chemical formula of the gas molecules to determines whether it is a
greenhouse gas or not?

4. The rocket with the satellite launched from the cosmodrome perpendicular
to the surface of the Earth. After the start it deviates from the vertical. The
direction of the deviation determines the position of the plane of the orbit of the
satellite. In which way to deflect a rocket at the start of the angle between the
plane of the satellite’s orbit and the plane of Earth’s equator was the smallest
possible space for the rocket launch. (Assume that after the launch of the
satellite’s orbit is not further adjusted).

5. Uranus is the “ring” formed by the orbiting around the planet in small bod-
ies and dust. The presence of such rings anticipated ever since the discovery
of the planet Uranus (1781), but the first time their presence was confirmed
by astronomical observations only in 1977. Why it happened so late? What
circumstances prevented astronomers discovered the rings of Uranus before?

6. High-precision observations of the star sky at infrared wavelengths are very
important for the modern astrophysics. Unfortunately the absorption of infrared
radiation by water molecules present in the atmosphere as water vapor prevents
these observations.

The research team of astronomers lacking the means to launch its Infrared
Telescope outside the Earth’s atmosphere (in space), found that the most arid

climate on Earth is observed in the Sahara desert, and decided to establish its
infrared telescope there.

How justified is the solution? What challenges face the authors of this idea
in the process of observation? Is there any place in the world where these issues
are missing or appear to a lesser extent?

7. Distant galaxies can be thought of as flat disks, composed of luminous mat-
ter. (That “stuff” is actually made up of individual stars that we can’t distin-
guish because of too large distances to them.)

If you observe this galaxy “flat” (the plane of the galactic disk is perpendic-
ular to the line of sight), it will appear in the sky as the circular luminous spot,
the brightness of which decreases from the center to the edges. The dependence
of the observed brightness of the distance from the center of the spot I(R) can
be approximately described by the formula

I(R) =1(0) - e~ B/h

(e=2.71828...; h is scale factor for a given characteristic Galaxy).

The galaxy, located obliquely to the line of sight, will be seen as a bright
spot of elliptical shape. Ellipticity of the image is the quantity F, equal to the
ratio of the lengths of the minor and major axes of the ellipse (0 < E < 1). To
determine E the image of the galaxy can be used isophots — the line formed at
this point is equal to the brightness of the image.

It turns out that isophots characteristic elliptical shape parameters E for
isophots corresponding to different brightnesses, have similar values, a angle ¢
between the plane of the galaxy, and the line of sight is associated with the
parameter F ratio

<1—d)sin2cp:2E—E2
a

(d is an estimate of the thickness of the disk of the galaxy, a is the estimated
value of the radius of the disk of the galaxy).

Propose a method for determining the observed image of the galaxy its
relative thickness d/a. Note: it is enough to come up with a way to assess the
value of sin ¢ from the available images to insert it in the above ratio.
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Iepewiti mHozonpedmemmoviti Typrup das wroavHukos. 2015 200.
18 oxmabpsa (auwnoe ywacmue) u 19 okmabpa — 20 noabpa (yuacmue xomano)

Konkypc 1mo 6uosiorun

Ha kask/plit BOIIPOC MOT'YT OTBedaTh IIKOJIBHUKH JIH000r0 Kiacca (3aJaHus
[0 KJIACCAM HE JIEJIATCS ).

1. MHorme fepeBbs OCEHBIO MEHSIOT I[BET CBOEl JIMCTBBI, OJTHAKO €CJIU IPUCMOT-
peThbcsl OBHUMATEJIbHEE, OKA3bIBAETCs, UTO OJIHM U T€ YK€ IMOPOJABI JIEPEBLEB
MOTYT 2K€JITeThb, KPACHETh W OypeTb B pa3HOE BpEeMsi: OJWH KJIEH y»Ke CTOUT
BeChb XKEJITHIN, a JIpyroit enié 3ejeneeT. deM MOXKHO OObSICHUTH TaKOe siBJIEHUE !

2. B HEKOTOpPBIX ciTyvasx OMOJI0TH BMECTE C MATEMATHKAMU MOTYT BOCCTAHOBUTH
nocsenosaresibHoctb JTHK fpeBHUX )KUBOTHBIX (HATIPUMED, HA OCHOBE aHAJIM3a
nocsenoBarebaocreii JJTHK ux coBpeMeHHBIX IOTOMKOB).

Bruruuciennyto apepnioro nocienoBareabHocTh JJHK MoxKHO 9KcIrepuMeHTa B
HO «COOpaThb» U CHHTE3UPOBATH COOTBETCTBYIONIUi e€ii OejloK. Y IOJIy4YeHHO-
ro GejKa MOXKHO 3KCIEPUMEHTAJILHO OMpEeIe/IUTh (DU3MIecKue CBoicTBa. A 10
HUM — YCJIOBUsI OKPY2KAIOIIEHH CpeJjibl, B KOTOPOil 0OUTAJIO JIpeBHEE YKUBOTHOE.

[IpemmosoxkM, 9TO IPO KaXK/Iblii OEJIOK BaM uU3BeCTHA ero (BYHKIUS B Op-
raam3me. Kakwme Oe/IKM BbI MPEJIOXKUIA Obl BBIOPATDH IjIs PEKOHCTPYKIMH U
9KCIIEPUMEHTAJIBHOTO OIpeJeJIeHNs] UX (PU3UIECKUX CBONCTB U KAKHME BBIBOJIBI
00 yCI0BUSX OKPYIKAIOMIEeH cpeibl Ha OCHOBAHUH 9TOTO BBI MOTJIN OBbI CE/IaTh?

3. Y KUBOTHBIX, PACTEHUI U JAPYIUX YKUBBIX OPraHU3MOB BCTPEUAETCS CaMast
pa3Hoobpa3Hast OKpacka pa3HbiXx dacreit Teia. OJuH U3 MEXaHU3MOB 00Pa30-
aHUs OKPACKM — HaJM4Yhe B TKAHAX OKPAIIEHHOro BemecTBa (murmenta). Ha-
npumep, Gesblii BeT 6epE30BOI KOPBI (GEpeCThl) ONMPEeEsAeT MUTMEHT GeTy IiH.

Kakwue emé ObIBaroT CrocoObI OKPACKU Y KUBBIX OPTaHU3MOB B O€JIbI WIH
KaKoW-HUOY/Ib JpYyroil 1ser?

4. IToazemubIe 9acTH HEKOTOPBIX PACTEHUIT MOTYT PearnpoBaTh Ha cBeT. Kak 3ra
peaxiusi MOXKeT BHEIIIHE MTPOSIBJISIThCA! 3adeM 9TO HyKHO pacreHuto?! Omnurrure
BO3MOKHBIE MEXaHU3Mbl 3TOI peaKIuu.

5. B kuBoil npupose He Tak YaCcTO BCTPEYAIOTCS BOTHYTHIE KJIETKH, TO €CThb
KJIETKH, y KOTOPBIX Kakas-Jnb0 9acTh OBIBAET BOTHYTA BHYTDH (pasMepbl BO-
PHYTOH 9acTH CONOCTABMMBI C pasMepamu KjieTku). [lepedmciiure HECKOJIBLKO
TaKUX TUIOB KJIETOK V KUBOTHBIX W PACTEHUN U MMOCTAPANTECH OObSICHUTD, YeM
BOICHYTOCTH OIpaBiaHa’

6. Y pacTeHmii eCTh HEMAJIO MAPA3UTUPYIONIUX HA HUX OPTaHU3MOB, KOTOPbIE
HAHOCAT WM Bpes. IIlpm 5TOM HecMOTps Ha TO, YTO Y PACTEHUU €CTh MHOXKe-
CTBO CIIOCOOOB 3aIUTHl OT HMATOIEHOB, U3 TOJa B T'0J OOJIBINO IIPOIEHT pacTe-
HUN TIOpaXkKaeTcs TAaKUMHU opranm3Mamu. Kak BBI Jlymaere, KaKHMe MEXaHH3MbI
BBIPA0OOTAIN TATOTEHBI I TOTO, YTOOBI MAKCUMAJIbHO 3(PDEKTUBHO 3aparkarh
pacrerusi? ITo BO3SMOXKHOCTHU IIPUBEINTE IIPUMEPHI.

7. Bosbime 6estoHOCHIE MAPTHIMIKKA 06uTaoT B 3anaauoit Adpuke. 2Kusyr cra-
sIMU Ha, JIEPEBbsX, B KazKJI0i cTae ecTb BoKak. OCHOBHBIE XUITHUKAMHU JIJIst 9TOIO
BUIa — Jieonap/ (OXOTUTCS M3 3aCaJIbl) U OPEN (HAIAJAeT ¢ BO3MyXa).

MapThIniku 00IAIOTCA MEXK/Ly CODO ¢ IMOMOIIBIO CBOCOOPA3ZHOTO SI3BbIKA U3
HECKOJIBKUX «CJIOB», U3 KOTOPBIX MOXKHO CTPOWUTH <«IIPEJIOXKeHUs». [IprmMepbl
«IPEJJIOKEHU T », TPOUZHOCUMBIX BOXKAKOM, U UX «IIEPEBOJIBI» HA PYCCKUIl A3BIK:
PPPPPPPP, PPPP, PPPPPPPPPPPPPP — «Jleomapu!»

HHPPPP, HHHHHH, HPP, HHHHHHHPP — «Opéiu!» unu «ITagaer nepeso!»
PH, PPPHH, PPPPPPHHH — npocsba Boxkaka K crae coOpaThbCsi BMeCTe.

Byksoit P 060o3HadueHO «CJI0BO» € MPUMEPHBIM 3BYyYaHUEM <«PYOW», OYKBOI
H — «cnoBo» ¢ mpumepubiM 3BydanneMm <hacks. Todroe KommdaecTBO TMOBTOPS-
IOIIUXCST «CJIOB» B «IIPEJJIOZKEHUN» He (DUKCUPOBAHO U, IO BUIUMOMY, COOTBET-
CTBYET CTEIeHU OIACHOCTH.

Ipemnoxure nepesoy, «ciaos» P (pyow) u H (hack) ¢ «s3bikay Maprbiiex
HA PYCCKUH s3BbIK. eM 3HaUeHUEe OJIHOTO «CJIOBay OTIHYaeTcs oT npyroro? Kak
BBI JlyMaeTe, 1modeMy it cOopa CTal UCIHOJB3YIOTCS Te XK€ «CJIOBay, UTO U B
CUTYAIINU OIIACHOCTH, XOTS B 9TO BPEMsi HIYIETO OMACHOTO HE TIPOUCXOIAT !

HpI/I OIIEHKE OTBETOB Ha BOIIPOCHI 110 6I/IOJIOI‘I/II/I MIKOJIBHUKHA MOT'YT IIOJIy1YUTh 6&J’IHLI
3a IIpaBUJIbHbIE OTBETLI. 3& HeraBI/IJILHLIﬁ OoTBET 6&.}'[,]'[})1 HE CHUZKAIOTCA. HOJ’Iy‘{eHHLIe
3a OTBETHI Ha Pa3HbI€ BOIIPOCHI 6a.HJILI CKJIaJIbIBAIOTCA, UTOT IMOABOJAUTCA B 3aBUCUMO-
CTH OT CYMMBI OaJIJIOB U KJIacca.

Kak mpasuiio, BOHpOCHL 110 GHOJIOIMU IIPEJIIOJIATAIOT HAJMYUe HECKOJIbKUX (& da-
CTO — W JIOBOJIbHO MHOTIHMX) IPABHJIbHBIX OTBETOB. 3a KAaXKJbIA NPABUILHBIA OTBET
Hagucsasiercss 1 wiam 2 6a/uta, B 3aBUCHMOCTHA OT TOT'O, HACKOJIBKO CJIOYKEH BOIPOC
HACKOJIBKO OY€BUJIEH OTBET.

BLIB&IOT BOIIPOCHI, HA KOTOPHbIEC HET OJHO3HAYHO IIPABUJIBHOT'O OTBETA. B 9TOM CJIy-
Jae TOJIOKUTETbHbIE OAJIJIbI HAYUCIISIIOTCS 32 JIIOOYI0 pa3yMHYIO TUIIOTESY.

Ecin mko/IbHUK He TOJIBKO MEPEeYUC/IsAeT WU, sABJIAIONINECd, 10 er0 MHEHHIO, OT-
BETaMH Ha BOIIPOC, & ¥ PA3YMHO UX apryMEHTUPYET, 3TO MOXKET IOBBIIIATDH €0 OIEHKY.

B tex Bompocax, rae mpocAT MpUBECTH TPUMEPBI, — KaXK bl TPABUIbHBIN IPUMeED
noBbImaeT oneHky Ha 0,5-1 6asmt. Baxkuo, 9T0 mpuMepsb! JOMKHBI TOYHO COOTBETCTBO-
BaTb IIOCTAaBJIEHHOMY BOIIPOCY. ’I‘aK7 Opu OTBETE Ha BOIIPOC IIPO CBETAINUXCA BOJIHBIX
2KUBOTHBIX IPUMEP «CBETJIAYO0K» YYIUTLIBATHCA HE 6yﬂeT.

Tak>ke cYUTAIOTCS 3a OJUH COBCEM OTHOPOJHBIE MpuMepbl. CKarKeM, eCJIU BOIIPOC
PO »KUBOTHBIX, Y KOTOPBIX JIMUYUHKHU U B3POCJIbIE OCOOM MMEIOT Pa3HbIil KOPM, IIPUMe-
PbI «JIATYIIKa» U <<)K&6&>> 6y,£[yT CUYUTATHCA OAHOPOIHBIMU.

3a KaxK/iblif BOIPOC MOKHO TI0JIyYUTh HECKOJIBLKO DAJIOB, U JIayKe JOBOJLHO MHOTO
(8-10). Bepxnero npezesna OLeHKH He CylnecTByeT. K COXKAJIEHHIO, JOBOJIBHO YacTO
pebsita, mpuayMaB 1 OTBET Ha BOIPOC, 9TUM M OIDAHUYMBAIOTCS, IOJydasi 33 OTBET
1-2 baJsura.

O6bEéM HAIIMCAHHOI'O TEKCTa HE BJIMSIET HA OIEHKY. BaskHO HE CKOJIBLKO HAIIUCAJ aB-
TOp pabOTHI, & CKOJIBKO PA3yMHBIX MBIC/IEN OH IIPU 9TOM BBICKA3aJI U CKOJIBKO IIPABUIb-
HBIX TPUMEPOB MpuBEI. Takrke He TMOBBIMIAIOT OINEHKY PACCYKIEHUST HA TOCTOPOHHUE,
IyCTh U CBA3aHHBIE C BOIIPOCOM, TE€MBbI.

OreHnBaeTCst TOJBKO paboTa CaMOro yIaCTHUKA. 3a TEKCT, TEPENUCAHHBIN U3 CIipa-
BOYHOM JINTEPATYPHI, & TaK:Ke U3 JPYTUX paboT, OAJIbI He HAYUCIISIFOTCS.
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Biology Competition

Every task may be done by student of any grade (tasks are not divided into
groups by grade).

1. Many trees change color of their leaves in autumn. However, you can notice
that the leaves of the same tree species become yellow, red or brown color at
different times. For example, at one time you can find maples that are all yellow
and others that have green leaves. How can you explain this?

2. There are modern technologies that help biologists and mathematicians re-
construct DNA sequences of ancient animals, for example, by analysis of se-
quences of their living progeny.

Reconstructed DNA sequence can be synthesized, and the protein, encoded
by this sequence can be produced. Then the protein¥s physical properties can
be determined and environmental conditions of this organism predicted.

Let’s suppose that you know all the functions of all proteins in the organ-
ism and you want to learn about environmental conditions of the time when
this organism lived. Suggest a few proteins for reconstruction and detection of
their physical properties that could help you reconstruct the environment of an
ancient organism. Explain your choice.

3. There are a lot of animals, plants and other creatures that are colored. Color
is usually formed by colored substances — pigments. For example, birch’s bark
is white because of betulin (birch camphor).

What are other techniques living organisms use to create white or other
colors?

4. Subsurface organs of a number of plants are capable of sensing light. Describe
possible reactions of these organs to light stimulation. List benefits of these
reactions. What could be mechanisms these reactions?

5. There are few examples of concaved cells in nature, i.e., cells that have a
concaved fragment (size of concaved part is comparable with the cell size). List
at few animal and plant cells of this type and explain how this shape is justified.

6. There are a lot of plant pathogens. Plant use several defense mechanisms
that help them to fend off pathogens. However, every year high percentage of
plants is infected. What do pathogens use to achieve high infection efficiency?
Give examples, if possible.

7. Lesser spot-nosed monkeys inhabit Western Africa. Their droves live on
trees, and there is a leader in every drove. Their predators are leopards and
eagles. Leopards ambush and eagles attack from the air.

Monkeys use some kind of “language” for communication. There are a few
“words” that are part of this language. They use these words for construction
of “sentences”. Here are a few examples of sentences of the leader:

PPPPPPPP, PPPP, PPPPPPPPPPPPPP - “a leopard!”

HHPPPP, HHHHHH, HPP, HHHHHHHPP — “an eagle!” or “Tree is falling
down!”

PH, PPPHH, PPPPPPHHH — request from the leader to the drove to assemble
together.

Letter “P” means the word that sounds like a “pyow”, “H” means the word
that sounds like a “hack”. The exact number of repeated “words” in a sentence
is not fixed and likely indicates the rate of danger.

Offer the translation of “words” “P” (pyow) and “H” (hack) from the lan-
guage of monkeys to English. What are differences in meanings of these words?
Make suggestions why the leader uses similar sentence for danger and for drove
gathering.

We grade the answers as following:

Points are given for correct answers only. The score is not reduced by incorrect
answers. The total score depends on points given for correct answers on each question
and student grade.

Usually biology questions have several (sometimes many) correct answers. For
each correct answer you can get from 1 to 2 points (the amount depends on question
difficulty and answer evidence).

There are questions to which there is no uniquely correct answer. In this case
scores are given for any reasonable hypothesis.

If the student gives arguments for the answer he’ll get more points than without
arguing. In some tasks students are asked to provide examples; each correct example
gives additional 0.5-1 point. Given examples should correspond to the question. For
example, when asked about the luminous aquatic animals an example of “Firefly” will
be ignored.

The same is for very homogeneous examples. If question is about animals which
the larvae and adults eat different food, examples of the “frog” and “toad” will be
treated as homogeneous.

For every task you can get a few points, and even many (8[110). There is no
upper limit. Unfortunately, often students give only one answer and get only 1 or 2
points. The amountof consistent arguments and correct examples given by a student
is important. The volume of written text does not affect the score.

Arguing on the questions that are not from the task won’t give additional points.
Only student work is graded. No points are given for texts copied from any literature
or any other source or other students’ works.
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Iepsviti mHozonpedmemmovitt Typrup ors wroavhukos. 2015 200.
18 oxmabps (auunoe yuwacmue) u 19 okmabps — 20 nosabps (ywacmue komaro)

Konkypc mo ¢pusuke

B ckobkax mocsie HOMepa 3a/a49i yKa3aHbl KJIACCHI, KOTOPBIM 3Ta 3a/a4a
pekoMenyercs. MOXKHO pemaTh U 33/la9i CTapIIuX KJIACCOB. 3aJIa9n MJIa X
KJIACCOB Ha OIIEHKY HE BJIMSIIOT.

Yuenukam 7 xaacca U maaduie TOCTATOYHO PEIINTH OOHY 3aJady CBOEro
KJj1acca, yaeHukaM 8—-11 x.aaccos — ABE 3aJla9l CBOETO KJIACCA.

1. (5-8) Korma MBI ¢CMOTPHM HA MEJIKHUI JOXKIWK 38 OKHOM, MBI HE BUJIUM OT-
JEJIBHBIX Kalle/ib, HO MPY 9TOM BUJIUM, UTO JIOXK UK UIET cBepXy BHU3. Vm mox
YIJIOM, KOIJia JiyeT cujibHbIi Berep. OObsicHUTE, KaK, HE pasjmdasi OTIAEIbHBIX
KaIleJib, HaM YJIaéTCs ONPEJIEUTh UX HAIPABJICHUE JIBUYKEHUS !

2. (5-9) Buosioram moHa00MIIOCH YCTPOWCTBO JIJIst U3y 9eHUST HACEKOMBIX B IIPH-
pozie. HyzkHO oT/IaBIMBaTh NPOJIETAIONINX PAJOM HACEKOMBIX, IOMEINATh UX IIe-
pex 00BbEKTHBOM BHICOKaMeEDBI, IIOCJIe YeT0 BBIIYCKAaTh 00paTHO B IIPUPOY.

IIpenoxKnTe KOHCTPYKIUIO TAKOTO yCTpoiicTBa. OHO He JOJZKHO HOBPEXKJAThH
HACEKOMBIX (HAIpUMED, JIOIACTSIMI BEHTUJISITOPA ), IlyTaTh (HAIPUMED, IIIyMOM ),
3aMETHO BJIMATDH HA UX OBEJeHNE Kak-To emg. (2KenaresbHo, 9T06bI HACEKOMBIE
BOOOIIE HE 3aMETHJIM, YTO ¢ HUMHU IPOU30IILIO YTO-TO HEOOBITHOE. )

3. (7-10) Kazxkzprit rog npumepro ¢ 17 mosst o 24 aBrycra Ha HOYHOM Hebe
MOXKHO HaOJIIOIATh MeTeopHbIit ToTokK Ilepcenibl. B 910 Bpems Semiist qBuKeTCst
CKBO3b XBOCT KOMeThI. Mejikne 9acTHIKi KOMETHOI'O BEIIECTBA JIETAT C OOJIBIION
CKOPOCTBIO U CTOPAIOT C IPKUM CBEYEHHEM B aTMOC(hepe Ha BbicOTe OKOJIO 20 KM.

Bacst, ocmaTpuBast Bcé HeOO ¢ KPBIIIK CBOEi MIKOJIbI, HacunTaa 3a 1 gac 120
METEOpPOB, KOTOPBIE JIETEJIN, IPOYEPINBas JUHUN, KAK Obl UCXOIdAIINe u3 HeOOIb-
11011 00JTaCTH, PACIIOIOKEHHOI TPsIMO HaJI rojioBoii Bacu. OnennTe, CKOJIBKO Bee-
r'0 METEOPOB IMOMAJIO B 3eMHYI0 arMmocdepy 3a 1 cytku. Pajnyc 3emin 26400 k.

4. (7-10) B mraruBe 3aKpeIUIeHBl JIBE OJUHAKOBBIE HPO-
OUpKH: OfjHa — BEePTHUKAIBLHO, ApyTras — HakaoHHO. Bmpo- | | f
OGUPKHU HAJWJIN BOJY JI0 OJIMHAKOBOIO YPOBHsI (KakK IOKa-
3aHO Ha PUCYHKE) W 3aT€M B KaXKIyI0 MPOOUPKY ILyCTHIN

IUIaBaTh TLIACTMACCOBGIHM mapuk. [[lapukn oguHaKOBBIE U
He KacaloTCsI CTEHOK Mpobupok. B Kakoit mpoOupKe ¢ IMapuKOM — BEPTUKAJIHHOMN
WJIN HAKJIOHHOW — yPOBEHDb BOJIBI OyJIET BBIIIE, YeM B JIPYTOit?

5. (8-10) @usuxy mjist SKCIEPUMEHTOE I E—
[TOHAI00MIACH MEeTAJLIMIEeCcKas TPyOKa,

KOTOpYyIio OH pemmua n3roroBuTh u3 1v- I
JIMHJIPA, 3a’KaB IUJIMHJP B TUCKAX U MPOCBEPJIUB JIPEJILI0 CKBO3HOE OTBEPCTUE
BJIOJIb ocu (pHCYHOK cieBa). OKa3aloch, YTO CZeJaTh TO HEINPOCTO: CBEPJIIO
OTKJIOHsIeTCsI BOOK OT OcH (PUCYHOK CIIPaBa).

IIpemnoxure crocob perrenus: 3a0a4u, HE UCHOJIB3YIOMIMI CJIOKHBIX TEXHU-
yeckux ycrpoiicts. (2KesaresbHO 000HTHCH TOJBKO TEM, UTO IIEPEYUCIEHO B
YCJIOBUU 3aIa9H. )

6. (9-11) Baoub npsiMoii pacnosioKeHbl 3 MAapuKa. YIaphl MApUKOB JAPYT O APY-
ra IIPOUCXO/IAT aDCOTIOTHO YIPYTO, & OCTAJILHOE BPEMS IIIAPUKU JIBUTAIOTCS C TI0-
CTOSTHHBIMU CKOPOCTSIMU BJIOJIb 9TOM TpsiMoii. I3BecTHO, 9TO 3a BCIO UCTOPUIO B
9TOil cucreMe OBLIIO BCETO 3 COyJIapEeHUsT MEXKJIy IapUKaMu U OOJIbINe COyape-
uuii ve 6yzer. [Ipusesure npumep rakoit cucreMbl (yKaxKuTe MacChl MIAPUKOB U
UX KOODJIMHATHI U CKOPOCTH B KaKOJi-HUOY/Ib MOMEHT BPEMEHH ).

7. (9-11) Tesro Gpocuin 1oL YIJIOM (v K TOPU30HTY, OHO TIOJIETEJIO 110 HapaboJie
¥ yIIAJI0 Ha 3eMJIFO Ha BBICOTE TOYKU OpocaHus. VI3BECTHO, YTO BO BpeMsl IIOJIE-
Ta PACCTOSHUE MEXK/y TEJIOM U TOYKOI OpocaHusi BCE BpeMs YBEIUIUBAJIOCH U
HUKOT/Ia HEe YMCEHBIITAJIOCH. KaKI/Il\I MOZKeT 6bITb yroma « (yI‘O.H MeXK/1y BEKTOPOM
HAYAIBHON CKOPOCTH M TOPU30HTAJBHOM TIOCKOCTBIO)? YCKOpeHne Tesia 3a Beé
BpeMs 10JiETa (yCKOpeHue CBODOHOrO IaJIeHNs) CIUTATD IIOCTOSHHBIM.

8. (9-11) Ha kpyriyio npoBoJioKy pajauyca R HaHECEH CJIOH U30JILIMU [IOCTO-
SAHHOI TOJIIUHBI U3 MPO3PAYHOr0 MaTepHaJa ¢ HOKAa3aTeJeM IPeJIOMJICHUs .
IIpoBosoKa BHYTPH M30JISIMN KasKeTCsl TOJIIIe, YeM Ha CaMOM JieJie — 9TO XOpOo-
10 BUJHO, €CJIHM YAJIUTh YaCTh U30/140uu (PUC. B IEHTPE).
Kaxkoii jmomkHa ObITH TOJ-
IUHA CJIO HU3OJISIIUU, YTO-
OB TOMIMHA TIPOBOJIOKHU, BU-
JIUMOH CKBO3b Heé, Ka3aJ0Ch PABHOM TOJIIMHE BCErO MPOBoJa (pHC. cripasa)?
Habmogarens ¢cMOTPUAT Ha MPOBOJ NMEPIEHIUKYJISIPHO €r0 OCH; TTOKA3ATE b
IIPEJIOMJIEHUST OKPYZKAIOMIEro BO3AyXa CIATATH PABHBIM 1.

9. (10-11) B npocrpancTBe PacoOIOXKEHbI 3 JIEKTPUUECKUX 3apsijia. 3apsijibl
TOYEYHbIE, OJJHOIO 3HaKa U Pas3juvHbl 110 BejimanHe: 0 < Q7 < Q2 < Q3. Moxer
JIX TaK OBITh, YTO CHUJIBI, JEHCTBYIONINE Ha KaKIBII U3 3apsiIOB, PABHBI IO Be-
smanne? (Cuita, meficTByIOas Ha KasKJblii 3apsijl, ONPEIessieTcsi TOJBKO ero
9JIEKTPOCTATUIECKAM B3aUMOJEHCTBUEM C JIByMsl OCTAJBHBIME 3aPsiaMu. )

10. (10-11) HanpaBiieHHBIN [OTOK ATOMOB Pa3HLIX H30TOIIOB OJHOIO XMMUYe-
CKOI'O 3JIEMEHTA MOXKHO Pa3esuTh, 00JIydas ero Jia3epoM IePIeHIUKYJIsIPHO
HaIIPaBJIEHUIO IOTOKA. JacToTa U3JIyueHus jJa3epa vV nojobpaHa Tak, 4To (hoTo-
HBI 3TOI YaCTOTHI IOIVIOMIAIOTCS aTOMaMU TOJIBKO OfHOro m3orona. Ilorsormas
KaxKJIplii Takoii oToH, aroM nosydaer GOKOBOI uMILyJibe hv/c, u3-3a 4ero mo-
CTENEHHO MEHSIET CBOIO TPACKTOPUIO, OTKJIOHSISICH OT IIOTOKA OCTAJILHBIX ATOMOB.
DddexTrBHOCTH 3TOrO MeTO/IA OorpannteHa ahdexrom domiepa. B cucreme
OTCYETa aTOMa, UMEIOIIEro IIPOEKIINIO CKOPOCTU BJIOJIb JIA3€PHOIO JIy4a, 49acTo-
Ta JIA3€PHOT0 M3JIYyYEHUs] OTJIMIAETCS OT YaCTOTHI B CHCTEME OTCUYETa Jadepa.
[TosToMy Takme aTOMBI y2Ke HE MOT'YT HOIJIOMIATH U3JIyYeHIE JIa3epa Ha YacTOTe
V ¥ MEHSTDb HAIIPABJIEHHE CBOErO JIBUKEHUS IO JIEHCTBUEM 3TOrO U3JLyI€HUs.
Kak M0oXHO ycoBepIlleHCTBOBATH OIMCAHHBII BbINIE METOJ, PA3JI€JIEHAS U30-
TOIOB, 9TOOBI CBECTH K MUHUMYMY BpejHoe Biusaue 3¢ddekra Jomrepa?
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Physics Competition

The numbers in parentheses given after the numbers of the problems indicate
grades of Russian school. For the 7th grade and younger pupils, it is enough
to solve one problem, and 8th to 11tk grade pupils should solve at least two
problems. The 7th grade is the first year of physics in Russian school and 11th
grade is the last year before graduation. Solution of the problems meant for
senior grades is welcome. The problems for junior grades do not affect the final
score.

1. (5-8) When we look at the drizzle outside, we do not see separate drops, but
at the same time we see that the rain comes from the top down or at an angle,
when a strong wind blows. Explain how, without distinguishing drops, we are
able to determine their direction of movement?

2. (5-9) Biologists need a device to study insects in nature. They need to catch
insects flying nearby, put them in front of the camera lens and then release back
into the wild.

Propose a design of such a device that would satisfy the following criteria.
It should not hurt insects (for example with fan blades) scare (with noise etc.)
or significantly influence their behavior in any other way. (It is desirable that
the insects did not notice that something unusual has happened to them).

3. (7-10) Every year approximately from 17 July to 24 August in the night sky
it is possible to watch the Perseid meteor shower. At this time, the Earth moves
through the tail of a comet. The fine particles of cometary material are flying
at high speed and burn with a bright glow in the atmosphere at an altitude of
about 20 km. Vasya, looking at the whole sky from the roof of his school, in one
hour counted 120 meteors that flew drawing a line, as if coming from a small
area located directly overhead. Estimate how many meteors hit the Earth’s
atmosphere in 1 day. The radius of the Earth ~6400 km.

4. (7-10) Two identical tubes, one vertical and one in-
clined, are mounted in a tube rack. Water has been poured | | f
into the tubes up to the same level (as shown in the fig-
ure) and then a plastic ball is allowed to float in each tube.

The balls are the same and do not touch the walls of the
tubes. In which of two test tubes with a ball — vertical or inclined — the water
level will be higher?

5. (8-10) A scientist needed a metal EEEE—SGG GG
tube for experiments, which he decided .
to make from a cylinder by gripping it

in a vice and drilling a through hole along the axis ( left It turned out that it’s
not easy to do: drill deviates laterally from the axis (rlght).

Suggest a way to solve the problem, do not use sophisticated technical de-
vices. (It is advisable to use only what is listed in the problem.)

6. (9-11) There are 3 balls along a line. If balls hit each other, they hit elas-
tically, and the rest of the time balls move at constant velocity along the line.
It is known that in history of this system there were only 3 collisions between
balls and no more collisions are expected. Give an example of such a system
(specify the weight of balls and their coordinates and velocity at some point in
time).

7. (9-11) A body was thrown at an angle « to the horizon, it flew in a parabola
and fell to the ground at the height of the point of throwing. It is known that
during the flight the distance between the body and the point of throwing all the
time increased and never decreased. What might be the angle « (angle between
the initial velocity vector and the horizontal plane)? Acceleration of the body
for all time of flight (acceleration of gravity) is assumed to be constant.

8. (9-11) On a round wire (radius R) a layer of a transparent material of con-
stant thickness and refractive index n is applied. The wire inside the insulation
seems thicker than it actually is and it can be clearly seen, if you remove a
portion of the insulation (Fig. middle).

What is the thickness of
the insulation layer if the . E E
thickness of the wire, visible

through it, seems equal to the thickness of a cable (Fig. right)?
The observer looks at it perpendicularly to the axis of the wire; the refractive
index of air is taken to be 1.

9. (10-11) There are 3 electrical point charges of same sign and different values
in space: 0 < @1 < Q2 < Q3. Could it be that the forces acting on each of the
charges are equal in magnitude? (The force acting on each charge is determined
only by the electrostatic interaction with the two other charges.)

10. (10-11) Directed flow of atoms of different isotopes of the same chemical
element can be separated by irradiating it with a laser perpendicularly to the
direction of its flow. The laser frequency v is chosen so that the frequency of the
photons are absorbed by the atoms of only one isotope. By absorbing a photon
every atom gets lateral momentum hv/c, because of what is gradually changing
its trajectory, deviating from the flow of the other atoms.

The effectiveness of this method is limited by the Doppler effect. In the frame
of an atom having a projection speed along the laser beam, the laser frequency
is different from the frequency in the reference frame of the laser. Therefore,
these atoms are no longer able to absorb laser radiation at a frequency v and
change its direction by the action of this radiation.

How can we improve the above method of isotope separation to minimize
the harmful effects of the Doppler effect?
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KOHKpr II0 XNMHUN

B ckobkax mocsie HOMepa 33/1a91 YKa3aHbl KJIACChl, KOTOPBIM 9Ta, 3a/1a49a pe-
KOMEHJIYeTCsi. ¥ YeHUKAM 8 KJIAaCCa MIPE/JIaraeTcs PemnTh 1-3 3a1a4n, yIeHnKaM
9-11 rmaccoB — 34 3amaun. MoyKHO permaTs U 3a7ja9n CTapIINX Kiaccos. Ecin
BBI MJIJIIIIE 8 KJIACCa, HO YK€ U3ydaeTe XUMUIO, TO MOXKHO PeNiaTh 3a/adu JJIsd
8 kutacca (1 Jyisi Gosiee CTapInux KiaaccoB). PelméHHble 3a/aun Kiaacca MIIajie
CBOEro He BJIUSIOT HA OLEHKY.

HpI/I BbBIIIOJTHEHU N 3a,ZLa,HI/II71 BbI MO2KETE I10JIb30BaThCA CIIPAaBOYHBIMU MaTE€pPH-
aJlaMHM, PACIIOJIOXKEHHBIMI Ha obopore (Tabiuna MeHzesneesa, Tabiuma pacTBo-
PUMOCTH, 3JIEKTPOXUMUIECKUN Psifl HATIPSIYKEHNIH ).

1. (8) Haiisure, CKOJIBKO COJEPIKUTCS:
a

)
6)

B) mporoHoB B 0,5 mMoussix srmtosoro coupra CoHsOH (mocrostnayro ABora-

3JIEKTPOHOB B ofHOM HoHe Kasbimsa Ca’t;

HeHTPOHOB B 0fHOM aToMe yrirepoma-13 (13C);

|
Jpo cunTaTh pasHoit Ny = 6,022 - 10% —— ).
MOJTb

2. (8-9) B peaknusix TOpeHUsT B 9UCTOM KUCJIOPOJIE KYCOUKa MATHUSI W TIOPOIII-
Ka aJJIOMHUHES OBLIIO U3PACXOIOBAHO OJIMHAKOBOE KOJIMIECTBO KUCIOpoIa. Macca
kycouka maraus 4,8 r. Haiinure maccy mopormika ajgioMUHMS.

3. (8-11) Buosory B abopaTopun MOHAIOOUIICS BOIHBIH PACTBOP CJIELYIOIIETO
cocrasa (pacrBop Kpebca-Tanzesnstiita):

BEIIECTBO | KOHIEHTPAIUSI, MMOJIb /JI
NaCl 118

KCI 4,7

NaHCO; 24,9

CaCl, 2,5

MgSO4 2,4

KH,PO, 1,18
C6H1206 5,05

OmpeniesinTe, COOTBETCTBYIOT JIM YKA3aHHBIE B TAOJIMIE KOHIIEHTPAIMN HOHOB
Nat u CI™ B 3TOM pacTBOpe KOHIEHTPAIMSIM 3TUX K€ HOHOB B BOJIHOM PACTEODE
NaCl konnenrpanuu 9 /5 (busnosorndeckuii pacTBop).

Kounenrpanuu c9urarh COOTBETCTBYIOMIUME JPYT JPYTY, €CIAH Pa3udue
MezKJly UX BeJnmduHamu cocrapisier Meree 0,5% oT MeHbIell BeJInInHbI.

4. (8-11) Cwmech xmopuaos xkemre3a (1) u mean (II) BHECM B M3GBITOK BOJHO-
ro pacrBopa cyibduia Kajaud. Beimasmmit ocaok Belcymunian. Macca ocazgxa
okaszajiach paBHa 5,6 r. Macca ucxojHol cmecu cocrasiisiia 7,94 v. Oupenennre
Mmaccy xaopunos kese3a (II) u mequ (II) B nexommoit cmec.

5. (9-10) B 336 r 5% Boxuoro pacrsopa KOH nomectunu 21,4 r Hen3BecTHOro
MuHepasa. MuHepas pacTBOPHIICH, a M3 PACTBOPA BBIIAJ OCAJOK, IIOCJE Yero
B PacTBOPE OCTAJMCh KATHOHbLI TosbKo oinoro suja (KT). Iocne pazmenenus
(dunbTpanum) pacTBopa u 0caIKa OKA3aJI0Ch, YTO U3 OCAJKA MOYKHO IMOJTYIUTh
6,4 r MeTasuIIecKoil Meau (IryTEM IIPOKAJIMBAHNS U IIOCJIEIYOIEr0 HArPEeBaHUS
B armMocdepe BOJIOPOJIA), a UPU YIIADUBAHUK PACTBOPA MOYKHO 10JyduTh 23,0 ©
TBEpI0r0 BerecTBa. Onpeienre XUMAIECKY0 (DOPMYJTy MIUHEDAJIA.

6. (9-11) UssecrHo, uro npu pacrsopenuu 36,48 r Merasuia B pasbaBieHHOl
a30THOI KucJoTe BbLIemIoch 8,512 i1 raza (H. y.) ¢ IJIOTHOCTBIO IO BOIOPO-
ny 15. Oupenesure sror merasul. (JIpyrue mponecchl 1 XUMHYECKUE PEAKIH,
KOTOPBIE BO3MOXKHBI B JIAHHBIX YCJIOBUSX, HE YIUTLIBATD. )

7. (10-11) Oupenesure XuMUIECKHIE JIEMEHTDI, 0003HadeHHble OykBamu A, B,
B, I u [, eciu usBecruo, uro I' — pacnpocTpaHEHHBIN 3JIeMEHT, BXOIATIIIT
B COCTaB MHUHepaJla MarHerura, aeMmeHT [l obpasyer mpocroe Bemecrso dy —
2KEITO-3€JIEHBII T3 C YAYIIAIONIIM 3a0aX0M, I XUMUYIECKAE COEUHEHUs] ITUX
9JIEMEHTOB MOTYT BCTYIIATh B CJIELYIOIINE PEAKINN

3A2 =2A;

2BA + A; =2BA,

BB, + BoA =BA + 3B

r+2Ba=rA,+ B;

8. (10-11) Onpeennre XUMUIECKHUE BEIECTBA, 0003HAUEHHBIE B CXeMe PeaKInii
oyksamu A, B, B, ', I, E u 2K.

KMnO4, HQSO4 NaOH NaOH, t

KOH, H
Gy Ten-2 A B OH, H>0

Cls, cBeT

B r

il

CHSCI, FeClg KMHO4, HQSO4
_—

E

C¢HsCHs
Hamumure ypasuenune peaknuu mexay BemecrBamu L n 2K.

9. (11) Oupezenure Bo3MOXKHBIE CTPYKTYPHI BemectBa cocraBa Ci3Hog, He ume-
IOIIEr0 IAKJIOB B CBOEM CTPOEHMH, €CJIM U3BECTHO, ITO 1 MOJIb 3TOrO BEIIECTBA
pearmpyeT ¢ BOJHBIM PACTBOPOM NMEPMAHTAHATA KAJUS, MOJKUCIEHHBIM CEePHOM
KHUCI0TOH, ¢ obpazosanueMm 1 moub anerona (CH3COCHj3 ), 2 MoJsib MasIOHOBOI
kucstorsl ( CHa(COOH)s ), 1 mosts muposurorpasaoit kuciorsl ( CH3COCOOH )
7 1 MOJIb YTJIEKMCIIOTO Tra3a.
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212|694 Li|oo Be | 1081 Bli2on C 14,00 N | 1599 O | 18,998 F 20179 Ne
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Harpuii Marunit AntoMunmit Kpemuwuit Dochop Cepa Xnop Aprou
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4 | 39,098 K| 4008 Ca |46 Sc | 47,90 T4i | 50,94 V | 51,90 Cr|si9« Mn 55,85 Fe|ss9s Co|ss0 Ni
4 Kaani Kaabunii Ckauauii Turan Bananwii Xpom Mapraten JKeaeso Kob6aabt Hukeanb
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5 | 63,55 Cu 65,38 Zn | 69,72 Ga| 7259 Ge 74,922 As | 7896 Se|7994 Br 83,80 Kr
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Chemistry Competition

The numbers in parentheses given after the numbers of the problems indicate
grades of Russian school. The 8th grade pupils are supposed to solve 1 to 3
problems and gth o 11th grade pupils solve 3 to 4 problems. The gth grade
is the first year of chemistry in Russian school and 11th grade is the last year
before graduation. Solution of the problems meant for senior grades is welcome.
The problems for junior grades do not affect the final score.

While solving the problems, you may use enclosed reference materials (Peri-
odic Table, Solubility Table, Electrochemical Series).

1. (8) Calculate how many
a) electrons there are in a calcium ion Ca?T;
b) neutrons there are in one carbon-13 atom (3C);

c¢) protons there are in 0.5 moles of ethanol CoH5OH (take the Avogadro

3 1
number N4 to be 6.022 - 10%% — ).
mol

2. (8-9) The combustion reactions of weighed portions of magnesium chips and
aluminium powder in pure oxygen consume equal amounts of oxygen. The mass
of the magnesium chips is 4.8 g. Calculate the mass of the aluminium powder.

3. (8-11) A biologist in a laboratory is going to use an aqueous solution of the
following composition (Krebs-Henseleit solution):

Compound | Concentration, mmol/L
NaCl 118

KCl 4.7

NaHCOj3 24.9

CaCl, 2.5

MgSO4 2.4

KH,PO, 1.18
CGngOG 5.05

Do the Nat and Cl~ ion concentrations in this solution indicated in the
Table correspond to the concentrations of the same ions in a 9 g/L aqueous
solution of NaCl (physiological saline)?

Concentrations are considered to correspond to each other if the difference
between them is less than 0.5% of the smaller quantity.

4. (8-11) A mixture of iron(II) and copper(II) chlorides was added to an aque-
ous solution containing an excess of potassium sulfide. The precipitate thus
formed was dried and weighed. The mass was 5.6 g. The mass of the initial
chloride mixture was 7.94 g. Determine the masses of iron(II) and copper(II)
chlorides in the initial mixture.

5. (9-10) A 21.4 g portion of some mineral was placed into 336 g of a 5% aque-
ous solution of KOH. The mineral dissolved and a solid precipitated from the
solution. After precipitation, the solution contained cations of only one sort
(K*). After the precipitate was filtered off, it was found that 6.4 g of copper
metal can be isolated from the precipitate (by annealing followed by heating in
a hydrogen atmosphere) and that evaporation of the solution can give 23.0 g of
solid material. Determine the chemical formula of the mineral.

6. (9-11) A 36.48 g portion of some metal is dissolved in dilute nitric acid to
give 8.512 L (STP) of a gas with a density of 1.34 g/L at STP. Determine what
metal was taken for the reaction. (Other processes and chemical reactions that
are possible under these conditions are to be neglected.)

7. (10-11) Determine what chemical elements are designated by letters A, B,
X, Y, and Z, provided that Y is an abundant element present in the mineral
magnetite, Z forms substance Z; — a yellow-green gas with a choking odour,
and compounds formed by these elements participate in the following chemical
reactions:

3A; = 2A;

2BA + A; = 2BA;

BX,; + X3A = BA + 3X,

Y +2XZ =YZ,; + X5

8. (10-11) Determine what chemical compounds are designated in the chart
below by letters A, B, C, D, E, F, and G.

KMnO4, HySOs , NaOH o NaOH. ¢, Cly,light | KOH, H,0

2-butene E

I(N[HO47 HQSO4

H;5Cl, FeCl
MCGHSCIh G

F

Write down the equation of the reaction between compounds E and G.

9. (11) Draw the possible structural formulas for the compound Cy3Hgy which
has no rings in the molecule provided that 1 mol of this compound is known
to react with an aqueous solution of potassium permanganate containing some
sulfuric acid to give 1 mol of acetone (CH3COCH3; ), 2 mol of malonic acid
(CH2(COOH)3 ), 1 mol of pyruvic acid (CH3COCOOH ), and 1 mol of carbon
dioxide.
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Groups

i Periodic System of Elements 18

1 1.00797 2 4.0026
+1 0
2527 —268.9
~259.2 H 7269.7He
007 0.126 %,
Ls 1s2

1| Hydrogen 2 13 14 15 16 17 Helium

Periodes

3 6.939 4 9.0122 5 10.811 6 12.0111 14.0067 8 15.9994 9 18.9984 10 20.]83
1 2 3 2,+4 2,+3,4,5 -2 —1

1337 = (2507 EN differences 0.1/0.2|10.3/0.4/0.5(0.6(0.7(0.8/0.9(1.0|1.1|1.2|1.3(1.4{1.5{1.6|{1.7|1.8(1.9]2.0|2.1|2.2(2.3|2.4|2.5|2.6|2.7|2.8|2.9|3.0(3.1{3.2| ] 3700 - —196 —183 —188 246

180 LI 1287 Be — 2075 B > 4000 ‘ ~210 N ~219 O ~219 F —7486Ne

0.54 1.85 The degree of ionic, % [0.5| 1 | 2 | 4 [ 6 | 9 |12]|15[19]22|26|30|34 (39|43 |47|51|55[59|63|67|70|74]76|79|82|84|86|88|89|91(92| |,3 35 0.81 114 L1 1.20

[He]2s! [He2s? [He]2s22p! [He]2s22p? [He]2s22p3 [He]2s22p* [He|2s22p> [He]2s22p®

2 Lithium | Berillium A ctivity series of metals Boron Carbon Nitrogen | Oxygen | Fluorine Neon

117712 *"| Li, Rb, K, Ba, Sr, Ca, Na, Mg, Al, Be, Mn, Zn, Cr, Ga, Fe, Cd, Tl, In, Co, Ni, Sn, Pb, [1371°|14 |15 7516 .55 172,55 [18 ™0

886 1107 : 2500 3250 257 wh. 445 —34 —~186
97.8 Na 651 Mg H, Sb, Bi, As, Cu, Hg, Ag, Pd, Pt, Au 660 AI 1415 SI i wh P o S 101 CI ~189 Ar
0.97 2.70 1.8 wh. 2.1 16 1.40

[Ne]3s! [Ne]3s [NeJ3s23p! [NeJ3s23p? [NeJ3s23p* [NeJ3s23p* [NeJ3s23p5 [NeJ3s23p
3 Sodlum Magnesmm 3 4 5 6 7 | 9 10 | 11 12 Aluminium Slllcon Phosphorus | Sulphur | Chlorine Argon

19 39.102 20 40.07s 21 44.956 2 4790 2 50.942 2 51.996 25 54.938 26 55847 2 ss93x 28 5871 63.54 30 65.37 31 69.72 32 72.59 3 74.922 3 4 78.96 35 79.909 36 szso
1 2,3,4,5 2,3,6 2,3,4,5,6,7 1,2,3 +3,5 42,4,6 11,3457

776 1482 2850 3260 3450 2680 2080 3200 2960 ~ 2900 2540 913 2403 2850 615 685 60 —153

64 K 851 Ca 1541 SC 1668 TI 1920 V 1890 Cr 1245 Mn 1539 Fe 1495 CO 1455 NI 1085 Cu 419 Zn 298Ga 937 Ge 817( AS 217 Se Br ~157.3 Kr

0.9 6.1 572 481 2.60

[Ar]4s! [Ar]4s? [Ar]3d'4s? [Ar]3d?4s> [Ar]3d*4s? [Ar]3d4s! [Ar]3d°4s? [Ar|3d4s> [Ar|3d74s> [Ar]3dP4s? [Ar]3d"04s! [Ar]3d"04s2 | [Ar]3d"04524p! Ar 3d'04524p? | [Ar]3d'04524p3 | [Ar]3d'04s24p* [Al 13d'%4524p5 [Ar]|3d'04s524p5
4 Potassium Calcnum Scandlum Tltamum Vanadium Cromlum Manganese Iron Cobalt Nlckel Copper ch Galhum Germamum Arsemc Selemum Bromine Krypton

37 85.47 38 s7.sz 39 88.905 40 91.22 4 92.906 42 95.94 43 97.907 4 4 101.07 4 102.905 4 6 1064 47 107.870 48 112.40 49 114.82 50 118 69 51 121.75 52 127.60 53 126.904 5 4 131.30
3 3,4,5 2,3,4,5,6 4,5,6,7 2,3,4,6,8 2,3,4 1 +3,5 +2,4,6 +1,3,4,5,6,7 1,2,4,6,8
696 1390 3322 4340 4927 4630 4600 4900 3700 2940 2170 766 2024 2620 1634 990 183 —108.1
Rb 1000 Sr 1528 Y 1855 Zr 2468 Nb zazoMo 2200 T@ 2607 Ru 1963 Rh 1554 Pd 962 A 321 Cd 157 In 232 Sn 630 Sb 450 Te 113.7 I —111. 9Xe
45 102 115 126 124 120 10.5 g 73 6.6 6.24 494 3.06

[Kr]5s! [Kr]5s52 ) [Krl4d' 552 [Kr]4d?5s? [Kr]4d*5s! [Kr]4d55s! [Kr]4d?5s2 [Kr]4d5s! [Kr]4d85s! [Kr]4d'0550 [‘Kr]4d“’is‘ [Kr]4d'0552 [Kr]4¢['“5\ 5pt | [Kr|4d'05s25p2 | [Kr|4d'05s25p3 | [Kr]dd'05525p* []‘(r]4tl‘05335p5 [Kr]4d'05525p0
Rubldlum Strontium | Yttrium erkonlum Nloblum Mollbdenum Technetlum Ruthenium Rhodlum Palladlum Silver Cadmlum Indium Tin Antlmony Tellurlum Todine Xenon

55 132.905 56 137.33 5 138.91 2 17s.49 3 180.948 4 183.85 5 186.12 6 190.2 1922 8 195. 09 196967 8 200.59 8 204.37 8 20719 8 208980 8 4 (210) 85 209.987 8 222.018
1 2 7 7 7 7 2,3,4,5,6 7 1,2,3,4,5,6,7 7 2,3,4,6,8 77 2,3,4 7 7 1,2 1,3 +2,4 -1,3,5,7 4,6

705 C 1860 3450 5197 5425 5680 5900 ~ 5000 4380 ~ 3900 2947 357 1457 1751 1564 962 337 —61.9

28.7 S 727 Ba 920 La 2230 Hf 3010 Ta 3420 W 3190 Re 3027 Os 2447 Ir 1769 Pt 1064 Au —38.8Hg 304 TI 327 Pb 271 BI 254 PO 309 At 771.0Rn

1.9 3.6 13.1 16.6 19.3 21.0 226 226 21.46 19.3 13.55 11.9 113 94 _ 4.40

[Xel6s! (Xe]6s? [Xe]Sd'65> | [Xel4/145d%6s7 | [Xeldf1#5d%65> | [Xeldf'45d465 | [Xel4/145d%65> | [Xel4f145d56s | [Xe]4/145d765% | [XeJdf145d10650 | [Xeldf'5d 1065 | [Xe]4f145d1965 | [Xel4f™5d"626p" | [Xeldr*5d 656" [Xc]A/”m'“m 6 | (Xelar*saesep® | [Xejarsaesep | Xelar*sdestept
| Cesium Barium Lanthanum Hafnium | Tantalum | Tungsten | Rhenium | Osmium | Iridium Platinum | Gold Mercury | Thallium | Lead Bismuth | Polonium | Astatine Radon

6§97 223.02 §68 226.225 §)09 227.028 104 (161) 105 (261) 106 (260) 107 (261) 108 (265) 109 (266) 110 (269) 111 (272) 112 277)
“Fr/ Ra® A¢ Rf Db Sg| Bh| Hs| Mt Ds| Rg| Cn

[Rn]7s! [Rn]7s2 [Rn]6d! 752 [Rn]5/146d>75>
7 Francmm Radium Actlmum Rutherfordium| Dubnium |Seaborgium| Bohrium Hassium |Meitnerium | Darmstadtium | Rontgenium | Copernicium

* 58 14012 59 140907 60 144.24 61 144.913 6 15035 63 151 % 64 157.25 65 158924 66 162.50 67 164.930 68 167.26 69 168934 70 17304 71 174.97
3 3
Relative at. mass 3450 3510 3080 3000 1800 1440 272 3073 2587 2707 2857 1947 1211 3412
1 804 e 935 r 1024 1180 m 1072 m 826 u 1312 1336 1407 1470 O 1522 r 1545 m 821 1663 u
6537 73 8.5

30 2 =—QOxidation Xe 14125d065> Xe 14735d°65> Xe 14145d°6s2 | [Xe]4f35d°6s? Xe 14°5d°65> Xe 141 75d065> Xe 141 75d" 65> Xe 14795d°6s> | [Xe]df 1054965 [Xe 47115465 [Xe 147125d%65> Xe]4f 13570652 Xe]4/ 145,062 [Xe 14714541 652
b.p.——=3j; Z states 6 Cerlum Pl‘aSeOdlmlllm Neodlmlum Promethium Samarlum Europlum Gadolmlum Terblum Dysprosium | Holmium | Erbium Thullium |Ytterbium | Lutetium
m.p.—--419 5 n

d ——=" sanss **x 1907191 7 192.75%(93,.50:194..555195..55:196 7 (97 (98 (51199 5k (100 571101 52102 103 5
(for gases — dy | Zink 1750 Th 1570 Pa s U 23’52[[\]] e PU ?iﬁ‘z’Am ?33‘5’©m %0 .[K 500 @f 60 ES ’Fm - Md N@ L[f:
at b.p.), g/ml 1.7 154 19.1 204 19.8 11.7 13.5 14.8 -

[Rn]6427s? [Rn]5/26d'7s* [Rn]5/36d"' 75 TR.n]S/“(u[‘%? [Rn]5/06d°7s* | [Rn]5/76d°7s> | [Rn]5/76d'7s> | [Rn|5/%6d'7s> | [Rn|5/°6d'7s*> | [Rn]5/1164°7s> | [Rn]5/'26d°7s [Rnb/‘ﬁrl“7r R115f‘46(l”7r R115/‘46(I'7&f
7 Thorlum Protactinium | Uranium |Neptunium | Plutonium Amerlclum Curium Berkelium | Californium | Einsteinium | Fermium |Mendelevium | Nobelium |Lawrencium




Solubility of lonic Compoundsin Water

Solubility of lonic Compounds in Water

Key: S=Soluble I=Insoluble D=Decomposesin water U=Compound does not exist or

isunstable
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IHepswiii mrozonpedmemmoiti Typrup das wrosvnuros. 2015 200.
18 oxmabps (auunoe yuacmue) u 19 okmsabpa — 20 noabps (yuacmue xomand)

Konkypc nmo ucropun

Bcee szamannsa agpecoBaHbl MIKOJIHLHIKAM BCEX KJIACCOB: KaXKIbIH MOXKET BbI-
OpaTh Te, KOTOPbIE €My 110 BKYCY U II0 CHJIAM; JIOCTATOYHO BBIIIOJIHUTH XOPOIIIO
(He 065138 TeNIBHO MTOJTHOCTHIO) 2 3aJaHUS U3 IEPBbIX BOCBMHE IJIM BEPHO YKa3aTh
x0Ts1 661 10 ncTOpHUIecKux OmMMOOK B OJHOM U3 TEKCTOB B 3amannax 9 man 10.

1. B pycckom nepesose mapoauitaoit mosmsl «Barpaxomuomaxusi» (Boitaa msry-
IIEK U MbIIIedt), HATIMCAHHOM B MEPUOJT JTMHIU3MA, HEOJIHOKPATHO BCTPEUAIOTCSI
yriomuHaHus Komrek. «Hawmcrpamuaeiimas — komka: /[axke K 3apbITBIM B HOPE
HOPOBUT OHA, JIOBKO MPOOPAThCst». UTO 3a JKUBOTHOE YIIOMUHAJIOCH BMECTO KOTII-
KU B JIPEBHErPETECKOM TeKCTe?

2. Y Tumodes 6bu1 coin l'aBpumi. Y Taspumia coia Tur, a y Tura gerBepo
coioBeil: Yap, Ban, @eomop u Yap. O KoM wiaéT pedn?

3. Cocrasbre 1enouky 3aakoMcTB Mexk 1y Canjgpo Borruaenin nu Bacummem 111
(uepes jiBa PyKOHOXKATHSI).

4. CocTtaBbTe KOPOTKYIO IEIOYKY 3HAKOMCTB Mex 1y Mapueii TeMpiokoBHOI 1
KopoJteBoit Mapro.

5. Besmukuit Hosropos, Crapast Pycca, Top:xok, Cmosenck, IIckos, Treps, 3pe-
uuropo-lLamunkuii, Mocksa, Mcruciasib, Butredck, Crapas Pasann, Bosora.
ITo xakomy mpuHIHITY cocTaByieH ciucoK! Kakwme emé apeBHEpyCcCKHue ropojia
MOTI'YyT IOIACTh B 3TOT CITUCOK !

6. B ucropun /Ipesnueit Pycu 6b11a 6uTBa, BO BpeMsi KOTOPOil OJIHY U3 CparKaio-
IIIXCST CTOPOH BO3TJIABIISIIN TPU KHsA3s-TE3KM. O KAKOM CparKeHWH UIET Pedb’!

7. dror ToBap BO BTOpOil mosioBune XVI — mepsoit mosioBure XVII BekoB ax-
THBHO BBIBO3WJICS U3 PyCcCKOro TocyapcTBa B AHIINIO [T HY KT aHTJIHHCKOTO
dutora. AHrmyane J1axXke Ha3bIBAJIN STOT TOBAP CO3BYYHO C OJIHUM U3 HA3BAHMUIA
Pycckoro rocynapcrsa. Hajo ckazars, aTo y Hero 66111 60s1€€ COBEPITICHHBINR U CO-
BPEMEHHBI aHAJIOT. I TO 9TO 38 TOBAP M UTO K€ MPUBJIEKATIO B HEM 3apyOeKHBIX
nokynarejein?

8. B cepenune XIX Beka Besmkuit nranbsackuit kommosutop Jxy3zernme Bepau
6bLT OYeHb TonyJIsipeH 1o Beeit Esporre. OcobeHHO B HeCUaCTHON pa3ipodIeHHON
Uranuu, )xuten KoTopoit 60poJinch 3a 00benHeHNe CBOell cTpanbl. B ropomax
ceBepHOIT U ceBepo-BocTOUHON Utanmu (OHM HAXOIWIUCH TOM KOHTpOJeM AB-
CTPUM) YaCTO MOXKHO ObLIO yBuJeTh Hajamucu «J/la snpascreyer Bepau!s Yro
ABTOPBI HAJIIMCEN XOTEIN BBICKA3aTh KPOME TIOUTEHUsT BEJIUKOMY KOMIIO3UTODY !

9. IIpounTaiiTe Xym0KECTBEHHBII TEKCT O COOBITUSIX, KOTOPbIE, KAK IIPE/IIIO/Iara-
eT aBTOp, Mo ObI ipoucxonTh B 1203 romy. Haiiinre ncroputieckue ormmbKku
B Tekcre. Hy»KHO COCTABUTH CIMCOK YKA3aHHBIX B TeKcTe coObiTuil ((akrTos),
KOTODBIE HA CAMOM Jiejie IIPOUCXOIUIIN WJIN He TOrJa, WU He TaM, WM He TaK,
KaK OIMCAHO B TEKCTe, U OObSICHUTD, KaK, IJie M C KEM OHU NPOMCXOAUIN (I
noueMy MX BOOOIIE HE MOIJIO OBbITH).

Anuenop AkBuTaHCKasd

Ha cireytommit nens mocse Bosnecenus ['ocriomns 1203 rosa, B moHe e IbHUK
Asmmenop AxkBuranckas pazbupasa moury. Ha cTojie BJOBCTBYIOIIEH KOPOJIEBBI
Benukobpuranun jiexkayim MHOTOYUCIEHHBIE TIEPIaMEHTBI, IIPUCIAHHBIE CO BCEX
KOHIIOB XPUCTHAHCKOTO MUPA.

ITepoim Anmenop oTkpbLia mucbMo w3 Majipuma. 34Th, KACTUIBCKUN KO-
poJib AntboHCO, crpammBal 3a KOro BeIATh J04b bianky. 3a dppaHiry3ckoro
mpuHia JIromosuka min rpada Jla Mapm I'yro IX ge Jlysuabsaa? Kro u3 xe-
HUXOB JTydrre?

Anmenop 3aymasack. @paHIly3CKuil KOPOJIb, KOHEYHO, BBITOIHBINH POJCTBEH-
HUK, HO €ro IMOoJIoXKeHne Heycroianso. Kro BoitHa ¢ anrauiickum koposém JIxko-
HOM IIOCTABWJIa CTPAHY Ha T'PaHb I'MOEJIU, TePIIOTU OJINH 33 JAPYTUM MPUCATAIOT
Ha BepHOCTH aHrm4aHaM. A JIy3uHbAH XoTs M HeOOraT, HO OTJIUYAETCS BEp-
HOCTBIO U rocrenpunMmcTBoM. OH He ouH pa3 momoraj AjmeHop B e€ Jesax.
Hampumep, oguazk il mpoBokas B ['epmannio ¢ BeIKyIoM 3a cbiia Pudapa, a B
JIPYTroii pa3 MpUIOTUI B CBOEM 3aMKe (B 6J1aroJapHOCTh 3 ITO OHA OTAAJIA €My
rpadcerso Jla Mapm).

IIycTp Biianka cama BeIOEpeT *KeHHXA, & €CJU TOT HE MOHPABUTCS, TO pa3Be-
JI6TCs ¢ HUM U HAMIET HOBOTO, Kak 6abyrika. A ecyin XoueT OBbITh, Kak babyIIKa,
TO IYCTh HAYUHAET ¢ (DPAHILY3CKOTO MMPETEH IEHTA.

Bropoe ucsmo 6b110 13 Mandecrepa. 2Kuresmm 31010 €/IaBHOTO rOpoOjIa Ipo-
CIJIA BJIOBCTBYIOIIYIO KOPOJIEBY IIOYYaCTBOBATH B CTPOUTEIHCTBE I'PAHINO3HOTO
cobopa copazmepHoro 3nadenuio Mandecrepa cpesiu ropojioB 3ympyaHoro oct-
poBa. B Aurjuu nmomuuIn meapocth AjmmeHop u eé cbiHa Pudapia, KoTopbie
BJIOYKWJI HE OJIHY COTHIO TAJIEPOB B COOPY2KEHHE COOOPOB M MOHACTBHIPEH IO
BceMy ceBepy KopoJsieBcTBa. OTBET Ha 9TO MHCHMO HAIMCATH OBLIO HECJIOXKHO.
Asmmenop nobiarogapuiia ajgbkasibiaa Mandecrepa 3a 100pbie CJI0OBa U 0bemaJa
[PUCJTIATH TPU COTHU TWHEHN JIJIsT OILUIATHI OTJEJIOYHBIX PadoT.

Tperuii meprament Obut npucian w3 Puma. [Mana WuanokenTtwnit 111 xaito-
BaJICs, YTO OH B O€JICTBEHHOM IIOJIOXKEHWH, TAK KAK XPUCTUAHCKUE MOHAPXU HE
IIPUCJIYINABAIOTCS K €r0 coBeTaM, a IepKoBb Oemna. Ilamckas objacts crasa
MEHBIIIE, YeM IIPHU OCTTOTaX, & BU3AHTUUILI C MUHYTHI HA MUHYTY 0TOepyT Pa-
BEHHY.

Arenop moJiua niepednTaja cKopOHOE Iocjanue noHTuduka. Ax, B Kakoe
6e300:kHO€e BpeMs MbI )KUBEM. UTO OBbI PO 3TO CKazayu KeHTepOepuiicKuit ap-
xuernuckon Tomac Bekker u I'erpux 117 Beap oHn mokasasm srajgoH cuMmboHIT
CBETCKOM W IIepKOBHOI BiiacTu. l[louemy coBpeMeHHbIe KOPOJIH He OepyT IpuMep
¢ eé mokoitHoro myxka? Kak oH MyJpo TpaBmjl CBOUMY aHDIHACKUME U (hbpaH-
nysckumu BiagenusaMu! Kak Tepnesus ObLI ¢ CBIHOBbIME, 0COOEHHO ¢ Pudap-
JIOM.

Bocnomunanust o ymepiieM cynpyre 3actaBuwin AJTHEHOD OTBJIEYbCS OT KOP-
pecniongenrn. Ax, Ferapux! Kak ero ceituac e xsaraer! C Kakoil ropaocTbio
OH B3upaJi ObI Ha 1O0eIbl cBoero chiHa Jlxxkona Bo Ppamniun, HA OJIATOPOICTBO
CBOEro BHYKa ApTypa, KOTOPBIi JacTO HaBemaeT 6abyIIKy U BCErjia MPUHOCUT
J06pbie Bectu. Bor KoMy yroToBaHo Bejinkoe Oyjrytiee!



10. IIpounraiiTe XyI0KECTBEHHBIN TEKCT O COOBITUIX, KOTOPBIE, KAK TPEIII0Ia-
raeT aBToOp, MOIJIN ObI IPOUCXOUTH B cepesine V Beka J10 Hatei 3pbl (82 Osmm-
nuaja cocrosiiach B 452 r. 1o H. 3.). Haiizure ucropudeckue omubku B TEKCTE.
Hy>KHO COCTABUTH CIUCOK YKA3AHHBIX B TeKCTe COObITHI (HAKTOB), KOTOPbIE HA
caMOM JieJie IIPOUCXOIUJIA UK He TOrIA, WJIM He TaM, WJIM He TaK, KAK OIUCAHO
B TeKCTe, U OObICHUTDb, KaK, IV U ¢ KeM OHM IPOMCXOAWIN (UM [OYeMy WX
BOOOIIIE HE MOIJIO ObITD).

Cumnocuii B Maccajnn

Becennum Bedepom 2 603/ [pOMIOHA TPETHETO T'O/IA BOCEMB/IECAT BTOPOIL OJINM-
U Ibl, KOTJA YKapa craja, B joMe Kymna Aradokiia cobpasock ceMepo Japy3eii.
Kak rosopur mnocsoBuria, rocreit 10:KHO ObITh He 00JibIe, 9eM Mys3, u He MeHb-
mre, gvem Xaput. PacceBImucs 3a yIo0HBIM CTOJIOM, IPUTJIANIEHHBIE YK/IAIU X035~
uHa, 6ecesyst ¢ ero jodepsiMu u »kenoit. Hakonerr B anipon Bomén Aradoxii, co-
MIPOBOXKIaeMbIil 1ByMs pabamu-ckudamvu. Ckudbl TpuHecgn BUHO B mudocax,
KWJIMKY JJIsl TUThsI ¥ 3aKycKu. [IpejcegaresieM mupIiecTsa, CAMIIOCHAPXOM, €1~
HoryiacHo BbiOpan Hukomaxa. OH 3aHsT MOYETHOE MECTO W HEMEJJIEHHO PAC-
MTOPSIAUJICA HAJUTh BCEM BHHA JJIsi TOCTa 3a MTOOEYy I'PEYECKOr0 OPYXKHS Ha]l
nepcamu. Jpy3ps enunomymno nomgep:xkaan Hukomaxa, mo JIukwmit 3ameru,
970 mMobeIa HeIoTHAS.

«Kak ato menosinas?s — yausmicas Hukomax. Beab ropoga Masoit Azun
CHOBA CTaJI HE3aBUCUMBIMU, & TIEPChI OOJIbINE HUKOTIA He CMOTYT BBOIUTH CBOI
dior B Dreiickoe mope!

Jlukuit orBeTHII, YTO ITO MPaBIa, HO JIep:KaBa MOTOMKOB KpoBoxkaiHOrO Ha-
Byxozonocopa 11 nmpomomKkaeT cymecTBOBaTh, U TOTEPS HECKOJIBKIX IOPOJIOB Ha
3ara/ie He3HAYNTEILHO YMEHBIMIA BIIaJeHUs IEPCUICKUX Iapeii. [ocTu 3amry-
mesn. JIuKmit potoKuI pedb. « 2 Bepio, Jpy3bs MOU, UTO TPEUYECKHE BOUHBI
noinyT no kpast Ilepcumckoit 3emun, kak KceHodoHT u ero ToBapurms.

«Boru momoryT, 3T0 XOpoIee 1eJI0 — POMUTH BapBapoB Ha UX 3emMiiely —
BOCKJIMKHYJI KjleoH — «a MoTOM IycTh BEPHYTCS W yHHYTOXKaT Kapdaren 3a
€ro OTBPATUTEILHOE TIOBEIEHUE.

Kapdaren 6pu1 n3BeunsiM Bparom rpekoB. Muorme rogabr kapdareHsiHe He
JlaBaJI IPEKaM OCHOBBIBATH IOPOJIA, TOPrOBaTh C BapBapaMé U CesTh Bepy B
3esca. Ilycts duor Pomocckoit cummaxuu mponecérest mo Geperam Hywmwmum
u Vcnanuu, Tpo3HbIE CHAPTAHCKHE IEJIBTACTHI PAa3pPYIIAT BpaskecKue ropojia.
Torma MoxkHO Oymer W TajjaoB NMPUCTPYHUTh, W KAMBPOB, W TE€BTOHOB. IlyThb
qepe3 [epakiioBel ¢TOJIOBI CHOBa OyJieT OTKPHIT. I'peKku BepHYT cebe cTapuHHbBIE
Biagerusa Ha OJIOBAHHBIX OCTPOBAX, OTTOPTHYTHIE KOBAPHBIMUA (DUHUKUATIAMHU.
Maccasmiickne MoperiaBaTe I CHOBA CMOTYT IOCENMATh I0KHYI0 JIuBuio, Kak
3TO JeJiaJl BeJIUKU 3JIInH [aHHOH.

Tem Bpemerem pabbl pa3HECJN TOCTIM 3aKYCKHU: ChID, XJ1€0, OJTMBKU U I'DeIl-
Kue opexu. B kparepe yxke cmerniaim BUHO ¢ Bogoit. Hukomax mperoxKusr moi-
HSITh YAl 33 YyCIeX B 3UMHEN OJIMMITHaJie, Ha, KOTOPYIO MaCCAJIHIIIBI BO3JIaraaIn
6osbue Hagexk el [lycrs [oceitmon, mokposurens QIUMIUACKAX UTD, TOMO-
JKeT MaCCAJIMACKNM CTpesikaM Ha copeBHOBaHUsAX! JIo/KHa Ke 1 HaM yIIbIOHY Th-
cst PopryHa.

Tperbio wanry nocssitunu Ilnasty, Besib ero HoBas Komenus «llapnb Dmaum»
rpemesia o Beeit Oiikymene ot jasiékoro Tyme u no mbica Boxasop. [oBopsr,
YTO FaJUIbCKUN aph BepImHreTOpur BolyInsI IpevuecKnil TOJIBKO JIJIsi TOrO, 9TO-
OBl HACTIAJUTHCS SI3LIKOBON UTPOil Beaukoro HacMemrHuka llmasra. U3 rocreit
toJibKo TTonumop npemnountast Ilnasry Apucrodana.

Ha Tperneit wamre cTommo 6bI OCTAHOBUTBCS, TaK KakK ATIOJJIOH He BEJUT
yrnuBaTbcst BuHOM. HO cuMItocuii mpoJ1o/izKalics, Jaliia, JIMIaCch 3a Jaleif, TOCTH
urpajii B Kortab u Tpuk-Tpak. lIpekparmiocs mupIecTBO TOJBKO IMOCJE TO-
ro, KaK CTPaXKHUKU IOCTyYaJid B OKHO ¢ yJaulpl. Jleckarb, 4TO HIyMHUTE, [IOpa
U 9eCcTh 3HaTh. /py3bsl, KyTasch B TOr'W, pa3onumch mo gomaMm. A Aradok,
KOTOPOMY He CHaJIOCh, jtocTasl cBuToK IliraTona.
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

History Competition

All tasks are for schoolchildren of any age: everyone can pick and choose what
he/she likes or knows; it is enough to give a correct (not necessarily complete)
answer to any two out of the first eight questions or mention at least ten historic
mistakes in the tasks 9 or 10.

1. Russian translation of hellenistic parody epic Batrachomyomachia (‘Battle
of Frogs and Mice’) contains numerous mentions of cats. Cat is the most terrible
of all: it cunningly strives to reach even those in secluded holes. What was the
original animal in Ancient Greek text?

2. Timothy had a son named Gabriel. Gabriel had a son named Titus. Titus
had four sons: Varus, Ioannes, Theodore and Varus. Who were they?

3. Unravel a short chain of common acquaintances between Sandro Botticelli
and Vasili IIT (via two handshakes).

4. Unravel a short chain of common acquaintances between Maria Temryukovna
and Queen Margot.

5. Veliky Novgorod (Novgorod the Great), Staraya Russa, Torzhok, Smolensk,
Pskov, Tver, Zvenigorod-Galitsky, Moscow, Mstislavl, Vitebsk, Staraya Ryazan,
Vologda. Why are all these towns on this list? What other towns of Kievan
Rus’ may get on this list eventually?

6. In the history of Kievan Rus’ there was a battle during which three princes
of the same name lead one of the sides. What was the battle?

7. In the second half of the 16'1 and first half of 17th century this product was
actively exported from the Russian State to England for the needs of the navy.
The English even called this product by one of the names of the Russian State.
It was very popular although its more modern and superior counterpart was
already in use at the time. What was it and what was its appeal for foreign
customers?

8. The great Italian composer Giuseppe Verdi was very popular all around Eu-
rope in mid-19th century, especially in unhappy fragmented Italy whose popula-
tion fought for unification of their country. Viva Verdi! graffiti were often seen
in towns of Northern and North-Eastern Italy (then under Austrian control).
What did perpetrators of those graffiti want to express (beside their respect of
the great composer)?

9. Read a fictitious account of events that supposedly took place in 1203. Find
historic discrepancies in the text. Make a list of events (facts) that were wrongly
dated, misplaced or described incorrectly and explain the way they should have
been: how, where, when and with whom they really took place (or why they
could not have happened at all).

Eleanor of Aquitaine

On Monday, the day after the Ascension of 1203, Eleanor of Aquitaine was
sorting her post. The table of the Dowager Queen of England was strewn with
numerous parchments, sent from all parts of the Christian world.

Eleanor opened the letter from Madrid first. Her son-in-law, Alfonso, king
of Castile, asked her opinion on the future marriage of his daughter Blanca.
Who should the bridegroom be, French prince Louis or the count of La Marche,
Hugh IX of Lusignan? Which one is better?

Eleanor pondered the question. French king is, of course, an advantageous
relative, but his position is not stable. His war with English king John has
made position of his country precarious, his dukes one after the other swear
fealty to the English. Although Lusignan is not rich he is true and hospitable.
He has already helped Eleanor a few times. For instance he accompanied her to
Germany with ransom to redeem her son Richard, next time he welcomed her
in his castle (she gave him the county of La Marche to express her thanks back
then).

Let Blanca choose the bridegroom for herself, if she doesn’t find him to her
taste she could always get a divorce and find another one, just like her granny
did. And if she really wants to follow her grandmother’s footsteps let her start
with the French contender.

The second letter came from Manchester. The citizens of this glorious town
asked the Dowager Queen to take part in the construction of a colossal cathe-
dral that would underline the importance of Manchester among other towns of
the Emerald Isle. England still remembered the generosity of Eleanor and her
son Richard who put many hundred thalers into consruction of cathedrals and
abbeys all over the North of the kingdom. The answer to this letter was easy.
Eleanor thanked the alcalde of Manchester for his kind words and promised to
send him three hundred guineas to pay for finishing works.

The third parchment was sent from Rome. Pope Innocent III was complain-
ing of his distressing position, as Christian monarchs did not listen to his advice
and mother church grew poor. The area of Papal state was currently even less
than it had been during the Ostrogothic rule. Byzantines were ready to snatch
Ravenna.

Eleanor silently reread the mournful epistle of the Supreme Pontiff. Oh, the
godless times we live in! What would the archbishop of Canterbury Thomas
Becket and Henry II have said to this? They created the model unity of secu-
lar and ecclesiastical authorities. Why do modern kings never follow her late
husband’s example? How wisely he ruled over both his English and French
possessions! How patiently he dealt with his sons, especially with Richard.

Sweet memories of her late husband distracted Eleanor from the correspon-
dence. Alas for Henry! How she misses him now! How proud he would have
been to see the victories of his son John in France, the noblesse of his grandson
Arthur, who visits his grandmother often and always brings good news. Here is
the one whose glorious future is assured!



10. Read a fictitious account of events that supposedly took place in mid-5th
century BC (the 8284 Olympiad took place in 452). Find historic discrepancies
in the text. Make a list of events (facts) that were wrongly dated, misplaced or
described incorrectly and explain the way they should have been: how, where,
when and with whom they really took place (or why they could not have hap-
pened at all).

Symposium in Massalia

Seven friends gathered in the house of merchant Agathocles in the spring
evening of the 284 of Boedromion, the 3" year of the 82°d Olympiad, when
the heat grew less. According to the proverb number of guests should be no
more than the number of Muses and no less than the number of Charites.
Sitting around the comfortable table guests were waiting for their host while
chatting pleasantly to his wife and daughters. Finally Agothocles entered the
andron accompanied by two Scythian slaves that were bringing a pithos of wine,
kylix drinking cups and snacks. Friends unanimously chose Nicomachus as their
symposiarch, the ruler of the feast. He took the place of honour and commanded
to serve wine to everybody, so that they could drink to the victory of Greek
arms over Persians. Friends backed Nicomachus enthusiastically, but Lyceus
remarked, that victory wasn’t complete.

‘What do you mean, not complete?’ — Nicomachus asked, surprised. ‘Greek
towns of Asia Minor have become independent again, and Persians will no longer
be able to bring their fleet into the Aegean Sea!’

Lyceus replied, that although this was true, the mighty state of descendants
of the blood-thirsty Nebuchadnezzar II still existed and loss of several towns
in the West wasn’t substantial for Persian kings. Guests all started speaking
at once, but Lyceus carried on: ‘My friends, I believe that Greek warriors will
reach the end of Persian lands just like Xenophontes and his companions did!’

Cleon exclaimed: ‘Gods will help, it’s a good cause, vanquishing Barbarians
on their proper territory. And then let them return and crush Carthage for its
odious activities’.

Carthage was an eternal foe of the Greeks. For many years its citizens pre-
vented Greeks from building new towns, trading with Barbarians and spreading
worship of Zeus. Let the fleet of Rhodian symmachia sweep the coasts from
Numidia to Spain, formidable Spartan peltasts will destroy enemy towns. Then
it will be possble to bring Gauls to heel, as well as Cimbri and Teutons. The
way through the pillars of Heracles will be open once again. Greeks shall re-
trieve their old lands in the Tin Islands that had been snatched by the scheming
Phoenicians. Seafarers from Massalia will again be able to visit Southern Libya,
as the great Greek Gannon once did.

In the meanwhile slaves were serving snacks: cheese, bread, olives and wal-
nuts to the guests. Wine was already mixed with water in a krater. Nicomachus
proposed a toast to success in the winter Olympiad, something Massalians had
great expectations about. Let Poseidon, the Olympiad patron, help archers
from Massalia in competition. It’s time Fortuna smiled at us.

Third cup was dedicated to Plautus, for his new comedy Oedipus Rex was a
rage everywhere in Oecumene from distant Thule to cape Bojador. It was said
that Vercingetorix, king of Gauls, had learned Greek just to enjoy wordplay of
the great mocker Plautus. From all the guests only Polydor rated Aristophanes
higher than Plautus.

Third cup should be have been the last as Apollo doesn’t sanction overindul-
gence in wine. But the symposium went on, cup followed cup, guests were
playing kottabos and backgammon. Feast came to an end only when night
watch tapped on the window. ‘Hey, stop making this racket, time to wrap-up’.
Friends, bundled-up in togas went home. As for Agathocles, not being ready to
sleep yet, he fetched a scroll of Plato.
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Iepswiti mHozonpedmemuovitt Typrup das wroavhukos. 2015 200.
18 oxmabpa (auunoe ywacmue) u 19 oxkmabps — 20 noabpsa (yuacmue Komard)

KOHKpr II0 JIMHI'BUCTUKE

Bce 3agaqan (NeNe 1, 2, 3) agpecoBaHbl BCeM KJIACCaM, [P HOJ(BEIEHAN UTOIOB
YUUTBIBAIOTCS KJIACC U JIOCTUTHYThIE PE3YJIBTATHI 110 BCEM 3ajadaM (PenéHHBIM
KaK [OJIHOCTBIO, TAK M YaCTHYHO). YdJalluMmcsd 8 KJjracca M MJIAIIE J0CTa-
TOYHO TOJIHOCTBIO PEIUTh JIIOOYI0 OJHY 3amady, ydarmmca 9—-11 kjaccoB
JIOCTATOYHO TIOJIHOCTBIO PEIUTh JII0ObIE IBE 3a/IaYM U3 TPEX.

[Mony4aennsiit Bamu orser Hy:kHO 060cHOBaTH. OTBET, JaKe aOCOIOTHO Bep-
HBI, HO IPUBEIEHHBIN 663 BCIKOrOo 0DOCHOBAHUS, OIEHUBAETCS HU3KO.

Bamaua 1. Ilepen Bamu — ceMmb npejiozKeHnit Ha sI3bIKe ypapuHa!' 1 ux mepe-

BOJIbI HA PYCCKUN S3BIK, CAEJTaHHBbIE YTOMJIEHHHBIM [IEPEBOIINKOM. B oiHOM 13
CeMU IIEPEBOJIOB JIOIYIIEHA OIMMOKA:

1. sa kwaraa akano.
akano kwaraa sa.
tahaae kwaraa reemae.
reemae kwaraa reemae. IIéc yBunen uca.
sa kwaraa arulari. Jluca yBujesna Kpbicy.
hanulari kwaraa hanulari. HAryap yeBunen siryapa.
hanulari kwaraa tahaae. dAryap yBumen nruiry.

3Mest yBUIEIA KPBICY.
Kprica yBuzena 3mero.
TIéc yBumen nruiy.

NSOt

3amanue 1. Kakyo nMeHHO OMMOKY JOMYCTUJI MEPEBOIINK M B KAKOM M3
nepesonos? Kparko mosicanre Barmr orser.

Saganue 2. [lepeseaure Ha a3bIK ypapuna (HO 6e3 ommboK!):

IIéc yBunes mucy. IItuna yBuzesna nruiy. Kprica yBuzena aryapa.

Bamaua 2. B a3bIKe HIY>? HEKOTOPLIE IVIATOJIBI HMEIOT (DOPMY MHOYKECTBEHHO-
ro uncia. JlaHbl pOpMBbI €IMHCTBEHHOIO U MHOYKECTBEHHOI'O UHCJIa HECKOJIBKIX
TAaKUX TJIAI0JIOB:

Ena. u. Mmu. 4. IlepeBog

1. mohe momohe  yCHyTH

2. nono nonono  3aMoJIYaTh

3. pine pinepine NPHUKOJIOTH OyIaBKaMu

4. lele felele JIeTeTh

5. tuna tutuna cueTh 6e3 mena

6. oko okooko cobpaTh

7. mui mumui UJITHA CJI€IO0M

8. fuli fulifuli [IEPEBEPHYTH

9. hola fehola y0exKaTh, CIacTUCh OErCTBOM
10. hoko hohoko  mobparbcsi, TpUOBITH
11. oka feoka BPE3aThCs, CTOJIKHYTHCS
12. veu veuveu OTKPBITh

1Ha si3pixe ypapuna (cumaky) rooput oxosio 3000 wenosek B Ilepy. Poncreennbie cBsasm
SI3bIKA ypapHHA HE YCTAHOBJICHBL.

23bIK HEYS — OJUH U3 MOJMHESHIHCKUX A3bIK0oB. Ha HéM ropoput okosio 8 000 YesioBex Ha
ocrpose Huys u B Hosoit Sesranun.

3ananue. Ob6pasyiite HOpMYy MHOKECTBEHHOTO YUCJIA OT TJIATOJIOB:

mole  ‘yiTn’ nofo ‘cumers’
ala ‘ITPOCHY THCS’ lipi  ‘pazbursp’
oho ‘OpOCUTHCsT, PUHYTHCS

Tlosicnnre Bamre perrenme.

3agada 3. /[aHbI CyIIEeCTBUTEIbHBIE AJI0AHCKOTO 3bIKa B UMEHUTEILHOM TIa1e-
JKe eIMHCTBEHHOrO YHCJa B JIBYX (hopMax: HeOlpeIeseHHON (209 ‘<Kakas-To>
nTuna’) U onpesesiéHHol (zogu ‘<sta> mTHra’) ¢ yKazaHueM pojia:

Ne | Heonpenenéennasi | Onpenenénnas | Poxg IlepeBon
n/u dopma dopma

1| zog zZogu M MITHALA
2 | lopé lopa XK | KOpOBa
3 | kalé kali M JIOIIAIh
4 | ushtri ushtria XK | apMus
5 | panteré pantera K MaHTepa,
6 | pisk pisku M y3en
7 | galeri galeria XK | rajepes
8 | njeri njeriu M qeJI0BeK
9 | burré burri M MYy>KYHUHA, My?K

10 djali M MaJIbIIK

11 | kafshé kafsha 3Bephb

12 | bari M macTyx

13 krahu M pyka

14 molla K A0JI0KO

15 | peshk peshku priba

16 | ballé M J1I00

17 fuqgia XK | cwia

18 | fjalé XK | CJIOBO

19 | shtépi K| oM

20 | qiri giriu cBeYa

21 shoku M TOBAPUIIT

3asmanue. 3anosauTe mporycku. [losicaure Bare pemrenue.

Ilpumeyanue. € — ocoOblil TyIACHBI aI0aHCKOTO SI3bIKA.
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Linguistics Competition

All the problems are intended for all contestants. The final score depends
on your high school grade and on your score for each problem solved either
completely or partially. For the upper three high school grades it is sufficient
to solve any two problems completely, and for younger students it is sufficient
to solve any one of them.

Problem 1. Consider seven sentences in Urarina! and their translations into
English made by a tired translator. One of the translations contains a mistake:

1. sa kwaraa akano. The snake saw the rat.

2. akano kwaraa sa. The rat saw the snake.

3. tahaae kwaraa reemae. The dog saw the bird.

4. reemae kwaraa reemae. The dog saw the dog.

5. sa kwaraa arulari. The fox saw the rat.

6. hanulari kwaraa hanulari. The jaguar saw the jaguar.
7. hanulari kwaraa tahaae. The bird saw the jaguar.

Question 1. Which translation contains the mistake? Explain your reason-
ing briefly.

Question 2. Translate into Urarina (without making mistakes):
The bird saw the bird.

The dog saw the fox. The rat saw the jaguar.

Problem 2. In Niue?, some verbs have a special plural form. Consider singular
and plural forms of some of these verbs:

Singular Plural Meaning

1. mohe momohe fall asleep
2. nono nonono fall silent
3. pine pinepine pin
4. lele felele fly
5. tuna tutuna be idle
6. oko okooko collect
7. mui mumui be last
8. fuli fulifuli turn over
9. hola fehola escape
10. hoko hohoko arrive
11. oka feoka, crash
12. veu veuveu open

IUrarina (Simacu) is used by 3,000 speakers in Peru. Its genetic relationships are dis-
putable.

2Niue is a Polynesian language used by approx. 8,000 speakers in the island country of
Niue as well as in New Zealand.

Question. Form the plural of the following verbs:

mole ‘be gone’ nofo ‘sit’
ala ‘wake up’ lipi  ‘break’
oho ‘rush’

Explain your reasoning.

Problem 3. Consider two forms of Albanian nouns in nominative singular —
the indefinite form (zog ‘a bird’) and the definite form (zogu ‘the bird’). Gender
of each noun is indicated as m (masculine) or f (feminine).

# | Indefinite | Definite | Gender | Meaning
form form
1 | zog zogu m bird
2 | lopé lopa f cow
3 | kalé kali m horse
4 | ushtri ushtria f army
5 | panteré pantera f panther
6 | pisk pisku m knot
7 | galeri galeria f gallery
8 | njeri njeriu m person
9 | burré burri m man
10 djali m boy
11 | kafshé kafsha animal
12 | bari m shepherd
13 krahu m arm
14 molla f apple
15 | peshk peshku fish
16 | ballé m forehead
17 fuqia f power
18 | fjalé f word
19 | shtépi f home
20 | qiri qiriu candle
21 shoku m friend

Question. Fill in the gaps. Explain your reasoning.

Note. ¢ is a special vowel of Albanian.
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IHepswiti mrozonpedmemmvii Typrup dan wroavhuros. 2015 200.
18 oxkmabpa (auunoe yuacmue) u 19 okmabpsa — 20 noabpa (yuacmue xomand)

Konkypc mo squreparype

Baganua Ne 1 u Ne 2 pekomeHyIoTcst (M yIUTHIBAIOTCS IPU [IOJBEICHUN UTO-
rOB) IMIKOJbHUKAM 4-9 KJIaccoB, OCTAJIbHBIE 3aJ[AHNsI 4/IPECOBAHBI IKOJbHIKAM
Bcex KjaaccoB. He 06s13aTe/IbHO TBITATHCS XOTH UTO-HUOYIb CKA3aTh 110 KaXKIOMY
BOIIPOCY — JIydIlle KaK MOXKHO 0oJiee 0DOCTOSITE/TbHO BBIMTOJTHUTH OJHO 33JaHUE
WA OTBETUTH TOJIBKO Ha IIOHSTHBIE U [IOCUJIbHBIE BOIIPOCHI B KAXKJIO0M 3aIaHUML.

Sagauwue 1. (4-9 kiaccel) [Joomw Camyunr Mapwar (1887-1964) u Jaru-
un Xapme (1905-1942) 6viau £opowo 3HaKoMYL U 0AHCE COYUHAAY CTNUTY BME-
cme. A unozda onu nepesoduau demcekue npousdsedeHus ¢ WHOCTPAHHHLL A3bIKOS.
Cmuzomeopenue Mapwara « Tpu 36eponosas asasemcs c600600HvIM NEPESOIOM
AH2AUTCKOT, NecerHKy, 6 cmuromeoperue Xapmea cuumaemcs opuuHaibHbLM.

Tpu 3BeposioBa * % %

Tpu cMmenbIx 3BepoJioBa
Oxoruauch B jecax.

Hajx auMu MOJTHBIA MecsIIt
Cust Ha Hebecax.

Qaneen, Kangees u [lenepmasiees
OJTHAKIBI TYJISLIA B JIPEMYYIEM JIECY.
®Pasees B munHIpe, Kagees B mepuaTkax,

a [lemrepmauiyieeB ¢ KJIIOYOM Ha HOCY.
— Cwmorpure, 310 — Mecdn! —

3eBHYB, CKa3aJl OJIVH.
Hpyroit ckazam: — Tapenkal —
A Tpernit kpuknayr: — Biun!

Tpu cmesnbix 3BepoJioBa
Bpomunu niesbiit 1eHb,
A Beuepom HABCTpEdy
K HuM BBIOEXKAJ OJIEHB.

Ojmu ckazan: — Hu ciosa,

B kycrapuuke onenn! —
Hpyroii ckazan: — Koposa! —
A Tpernit kpuknyn: — Ilens!

Tpu cMmenbix 3BepoJIOBa
Cunesn oj, KycToM,

A kro-TO Ha Gepése
ITomaxmBaa XBOCTOM.

Ojna BoCKIMKHYJI: — Beskal
CrpeJisii, yero riasauib! —
Hpyroit ckazai: — Cobaka!l —
A Tpernit kpuknyr: — Mpib!

Houemy u 36€poa06vL, U MYOPEUBL KAHCYMCA CMewnvmy wyoaramu? Mup

Haj auMu 110 BO3/IyXy COKOJI KaTaJICs

B CKpHUITy4ell TeJle’KKe C BBICOKON JTyTrOi.
DaneeB cmesiyicst, KaimeeB decaJsics,

a Ilemrepmasimees Jsirajicss HOTOM.

Ho Bapyr HeoKujianHO BO3IyX HAJLYJICS
U BbUIETE] B HEOO TOpsid U T'OPIO.
QPaneeB moaupeirayi, Kamgmees cormysics,
a HenepMaﬂ,zLeeB CXBaTHJICA 3a KJIIOY.

Ho crout nu Tpycursb, nmomgymaiite camu, —

JaBail My/apelbl TaHIIEBATh Ha TpaBe.
®Pamees ¢ kapToukoii, Kangees ¢ gacamm,
a IlemepmasiieeB ¢ KHyTOM B pyKaBe.

W nmosro, Becésible urpol 3aresis,
[TOKa He IIPOCHYTCSI B JIECY IETYXH,
®Pamees, Kanmees u Ilenepmanmeen
CMESIJTACh: Xa-Xa, X0-X0-X0, XU-XU-Xu!

BOKPY2 HUL — MONHCE CMPAHHBIT UAU 00bLHDbIT?

Haszosume dpyeue cmuromeopenus, 20e CMEUHE CUMYGUUL CO30AI0MCH

npu nomowu oOnNUCaGHUA ye20-Aub0 cmparHo2o, 2AYyno20, HeA02Uu4YH020.

Saganue 2. (4-9 kaaccel) Ileped samu ompovisku u3 dsyx krnuz. Odna Hanu-
camna pycexum asmopom, opyeaa — amepuranckum’. IIpoumume smu ompuiexu.

Ompwisor u3 kuueu 1. Yepes neckonbko muayT dwn ['mop Bepnysics, u Dium
CIIPOCHJIA €rO:

— Bunemn I'yasuna?

— O wmer, g ero HUKOrJa He BUXKY! — mocyienoBast oreer. — Benukwit [ynBun
BCeryla FOBOPUT CO MHON M3-3a JIBEPH: BEPOSITHO, BHJI €r0 TaK CTPAIIEH, YTO
BOJITIIEOHUK HE XOYeT IOIYCTY IIyraTh JIoJel. ¢ TOJI0XKUII O BallleM MIPUXOJE.
Crauasa ['yaBuH paccepamiics u He XOTeJT MeHs caymarh. [lotom BApyT cras
paccIpalmBaTh 0 TOM, KaK BbI OJeThl. A KOTJIa y3HAJ, UTO HA BAC CEpeOpsiHbIe
famMavIKu, TO YPEe3BbIYANHO 3aNHTEPECOBAJICH STUM U CKA3aJ, 9TO MPUMET BaC
Bcex. Ho Kask/plil JIeHb K HEMY JIOIYCKAETCS TOJBKO OJIUH IIPOCUTEh — TaKOB
ero obbrdait. I Tak Kak BbI IPOKUBETE 37€Ch HECKOJBLKO JHEH, OH ITPUKA3AJ
OTBECTU BaM KOMHATDI, YTOOBI BBl OTJOXHYJIN OT JOJITOrO IIyTH.

— Ilepenaiite namy 6iaromapuocts Bemukomy ['yiasumy, — orBeTniia Q.

JleBouka pernimia, 9YTO BOJIIEOHUK HE TAK CTPAINEH, KaK TOBOPSIT, U ITO OH
BEPHET €€ Ha POJUHY.

Jun I'mop cBUCTHYJI B 3€JIEHBIN CBHCTOYEK, U SBHJIACH KPACHBas JIEBYIIKA
B 3eJIEHOM MIEJTKOBOM ILIaThe. Y Heé ObLIa KpacuBas IVIaJiKasl 3eJIEHash KOXKa,
3eJIEHBIE 1VIa3a U IbIIIHbIE 3ejéHble BOIockl. Pumra (Tak 3Bajiu JAeBYIIKY ) HU3KO
MMOKJIOHUJIACh DJIJTH U CKa3aJIa:

— W nure 3a MHOI, s1 OTBEy BAC B BAllly KOMHATY.

Ompuieox us knueu 2. Commata moaro He 6b110. HakoHer OH CHOBa TOSIBUJICS B
3aJie. JJopoTu 06eCIOKOEHHO CIIPOCUIIA €ro:

— Hy uro, Ber Bugenn Osza?

— 4] mukorza He BUMXKY ero, — mocJesoBaj oreT. — Ho s coobmmia emy
BCE, 4TO BBI XOTesn mepenarb. OH HAXOMUJICS 3a MIUPMON W MPEKPACHO MEHS
caprmast. OH cKa3aJl, YTO TOTOB IPUHATH Bac, HO IIPU YCJIOBHUH, YTO BbI Oynere
MPUXOUTD MOOJMHOYKE U KAaXKIblil B CBOH JeHb. DTO 3HAYMUT, IYTO BaM HTPUIET-
csl HEMHOT'O TOrocTuTh BO JjiBopre. Ceifyac Bac IPOBOJIT B KOMHATBI, I'Je BbI
CMOXKETe OTJOXHYTb II0CJIE TPY/IHOI'O U JOJITOT'O Iy TEIIECTBU.

— Cunacubo, — nobsaromapuia Joporu. — O3 ouennb Jobe3eH.

Conjiar CBUCTHYJI B 3€JIEHBIN CBHCTOK, U TOTYAC K€ IMOSIBIJIACH JICBYIIKA B
3€JIEHOM TIIETKOBOM ILIaThe. Y He€ OBbLIN O0YapoBaTe/IbHBIE 3€EHBbIE IVIA3KH U
JUIMHHBIE 3eJEHbIe Bosiochl. [Toknonusiucek JlopoTu, oHa mo3sasa:

— Iloiiném 3a MHOIL, 51 TOKaXKy Tebe TBOIO KOMHATY.

Hasosume asmopos KHuz, ompouvieKu U3 KOMopvlr 6bl NPOHUIMANU.

Cpasrume ompoisru. O0unaxossvie At 8 HUT onucaHvl cobvimus? Odunaroso
AU 8bL npedemasaseme noroscux 2epoes? Ymo 3acmasasem eac max dymams?

Kax 6wl cuumaeme, 00Ha u3 smMux Knuz — moavko nepesod 0pyzoli uau
npasusvHee 6oia0 6bl CKA3AMYb, WMo Mo dee pagnvie CKa3ku?

Ecau 6o 660 camu nepe6odust UHOCTPAHHYW CKA3KY, MO USMEHUAU Obl 6
HEU UMEHG 2€POEB, CAOBA, 3AKAUHAGHUT, HA36AHUA 8osuLeOHbIx cmpan? TTovemy?

Ldparment npusogurcs B nepesoge C. Bemosa.



Bananue 3. B XVIII sexe noom I. P. /eporcasun nanucan dueyproe cmuzo-
meopenue «Ilupamudas, ono neped samu.

3pio
3apio
Jlygamn,
Kaxk csemamun,
Bo mpake 6aecTsry,
B BocTopr Bce jiyru mpuBOIAIILY.
Ho uro? — ot cosnna b B Hell TOAL MUIOe OjaucTanbe?
Her! — TIlupammma — gen  6jarux BOCIIOMUHAHBE.

Ymo maxoe Pueypnoe cmuzu? ObsacHume c80uUMU CA0GAMU.

Kax 6 mexcme ceasanv, gopma u codepocanue? Ilovemy evibpara umerHo
gopma nupamudv? Kaxue obpasvr u3 2mo20 cmuromeopHozo mekcma nomoza-
10m co3dams UeAvHYI0 Kapmurky ?

Kaxue ewé ussecmuvie 8am agmopvl IKCNEPUMEHTNUPOBANY C 2Padudeckols
nossuel?

Cocmasvme c80é guzyproe cmuromeoperue 10600 evbparnol (npudyman-
Hoti) amu Gopmui.

Bamanue 4. B pomane O. Vaiiavda (1854-1900) «Ilopmpem Jlopuana Ipess
2epoti wumaem kruay, npuciaHryto aopdom I'enpu. Benommume amom anusoo?.

Bzsas kuury, lopuan ycesicst B Kpecso U CTaJj ee nepesincThiBaTh. He mpornuio
U HECKOJIbKUX MHUHYT, KAK OH y?Ke MOTPY3UJICS B UTEHUE.

Crpannast To OblJIa KHUTA, HUKOT/IA eMié oH He yuTas Takoit! Kazamocs, mos
HEXKHbBIE 3BYKHU (DJICHTHI TPEXU BCETO MUPA B IUBHBIX OJIESTHUSIX TPOXOISIT TEPe]]
HuUM 6e3rracHoil 1epeoii. MHoOroe, 0 1emM OH TOJIBKO CMYTHO T'DE3UJ, BJPYT HA
ero ryaszax o0JIeKJI0Ch IJI0ThIo. MHOrOe, YTO eMy 1 BO CHe HE CHHMJIOCH, ceiiuac
OTKPBIBAJIOCH II€pel HUM. < ...>

D10 ObLIa oTpaBisionias Kaura. Kazamoch, TKEIbIN 3ammax KypeHuil moji-
HUMAJICS OT e€ crpanul u aypManmia mMo3r. Camblit purMm ¢pas, BKpaIdnBast
MOHOTOHHOCTH UX MY3BIKH, CTOJIb OOraToil CJIOXKHBIMU pedpeHaMu U HApPOIH-
TBIMHU TTOBTOPAaMU, CKJIOHSIJIA K OOJIe3HEHHO! MedTarebHOCTU. VI, TyioTast omHy
ry1aBy 3a npyroit, Jlopuan He 3aMeTmiI, Kak JIeHb CKJIOHUJICS K BeUepy U B yIiiax
KOMHATBI 3aJIeTJI TEHHU.

Kax 6w cuumaeme, 4mo 6 0aHHOM KOHMEKCME 03HAMAIOM CA0BA «OMPAG-
asouwan xknuza» ? Kaxoe uzobpasumenvroe cpedcmeo 3aKAM0UEHO 68 IMOM BbLpa-
orcenun?

Kaxyro poav coiepana ama xhuza 6 otcusnu Jopuana I'pes?

Hasosume npoussedenus muposoti aumepamypsvl (pycckol u 3apybesicrol),
6 KOMOPHIT 2ePOU MO0 SAUAHUEM NPOYUMAHHBIL KHUZ COBEPULANL BANCHBIE NO-
cmynxu. Eemo au cpedu 6auwux npumepos nepeorantcu, <OmpasieHHvLEs KHU-
eamu?

2@parMeHTsl IpUBEIEeHbI B iepeBoge M. AGKHHOIL.

Samanue 5. [leped samu dsa mexcma, pasdesEHHble 80CEMBIO CMOAETIUAMU.

1. Cmuzomsopenue «Ecaus (P. Kunaune (1865-1936), nepesod C. Mapwaxa,).

O, ecau THI CIIOKOEH, HE PACTEpsiH,

Korma TepsitoT 10710BBI BOKPYT,

1 ecoin TBI cebe ocTaJjics BepeH,

Korna B T€6s1 He BepuT JydInuii Ipyr,

W ecnm xkaTh ymeelnb 6e3 BOJTHEHbsI,

He cranems j10:kbi0 OTBeYaTh Ha JIOXKD,
He 6ynemnb 37100€eH, cTaB /1151 BCEX MUIIEHBIO,
Ho u cBaTeiM cebst HEe HA30BENTH, —

W ecnm TBI CBOEiT BiIaI€€NTb CTPACTHIO,

A 1e TO6OIO BJIACTBYET OHA,

U 6ynems TBep B yaade U B HECUACTHE,
Kotopeim B cyrmHoCTH 11€HA OHA,

W ecnm TBI TOTOB K TOMY, YTO CJIOBO

TBoE B JIOBYIIKY IIpEBpAIaeT IJIyT,

U, morepues KpyleHbe, MOXKEIIb CHOBA, —

U eciu TBI crocobeH BCE, 4TO CTAJIO
Tebe MPUBBIYHBIM, BBIJIOKUTH HA CTOJI,
Bcé npourparh n Bcé HayaTh CHaYaJIa,
He noxxasieB Toro, 4ro npuobpé,

W ecmm mozkerb cep/irie, HEPBBI, KUJIBI
Tak 3aBecTn, 4T0OOBI Bllepe ] HECTUCH,
Korna ¢ rojamMu m3MeHsIIOT CHIIBI

U Tosibko Bosist roBoput: «epxkuch!s —

U eciim moxkers ObITH B TOJITIE COOOIO,
IIpu KopoJsie ¢ HApOIOM CBA3b XPAHUTH
U, ysaxkast MHeHHE JTI000€,

I'1aBBI IEpes, MOJIBOIO HE KJIOHWUTD,

W ecnm Oynmenib MepUTH PACCTOSHBE
CekyH1aMu, ITyCKasICh B TAJTbHUM Oer, —
3eMJist — TBOE, MO MAJIBUMK, JOCTOSTHBE.

Bes npexxuux cus — Bo306HOBUTH CBOIi Ty 1,— W GoJiee Toro, Thi — desioBek!

2. Ilepeckas ompuieros us npoussedenus Baadumupa Morwomazxa (1058-1125).

IIycts me ocynar Hu JeTu MOW, HU BCe, KTO YCJBIIUT 3TU cjioBa. llycTh
IPUMET UX B CEPJIIle CBOE TOT, KTO YCJIBIIIAT, U IIyCTh OTBEPTHET JIEHb, U CTAHET
2KUTb TPYJIOM.

Hayuurech OBbITH XO3si€BAMU CBOErO sA3bIKa W B3IJISIAA, T'OJIOBBI U BCEI'O Te-
sa. Hayuwrech momaBisgTh THEB W MMETh YHCTBIE MBICIHU, TOOYKIAIOIINE BaC
K J100pbIM Jiesiam. He mMcTuTe, KOT/ia OTHUMAIOT y Bac, yMeiTe JIIOOUTH, KOI/a
HEHABUJIAT BAC, TEPIUTE, KOrAa OOMKAIOT, U MPOMOJIINTE, KOTJa 00pyTraioT.

Boutee ke Bcero rop/ioctu He UMeNTe HA B CepJille, HU B MBICJIAX. Beap kKax-
JIBI U3 HAC CMEPTEH U YKU3Hb IepeMeHYnBa. Beé, 9To ecTh y HAC, HE IPUHAIJTE-
2KHT HaM, HO JIUIIb Opy4YeHo HeHanoro. He 3apbiBaiiTe cBOil TaJaHT B 3€MJTIO.

Korna nnére BoeBaTh, He JIEHUTECh, He IOJIAaraiiTeCh HU Ha KOI'O JIPYTOTO,
KpoMme cebs1. He mpejiaBaiiTech upe3aMepHO ejle, IUTHIO M CHY, HO CaMU, Ha3Ha-
9UB CTPaXKY, JIOZKUTECh BO3Jie BOWHOB U BcTapaiite pano. Ocreperaiitech KA U
CTpacTeii, BeJIb OT HUX IIOI'MOAET TEeJIO U JIyIa.

Komy adpecosanvl caosa oboux npousdsederut?

K Kkaxomy otcanpy MoHcHO ommecmuy 06a npouseedenus, HeCMOMpPs Ha epe-
merngro ducmanyuro? Omryda amom srcanp moz Oumsd u3eecmer asmopam?

O kaxux Kawecmeaxr ueaosexa 2080pam aemopw? Ilpedcmasvme, ecau 6vi
OHU BCMPEMUAUCH, MO 8 UEM Obl MOZAU CORAACUMDBCS OpY2 ¢ OPY20M, & O 4EM
nocnopums? Ilopaccyocdatime wa amy memy.
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Literary Competition

Tasks No 1 and No 2 are recommended (and will be counted) for mid-
dle-school students (grades 4-9). Students irrespective of their grade should
perform tasks No 3, 4, and 5. It is highly advisable to concentrate on one task
rather than start many tasks and not finish them.

Task 1. (grades 4-9) Daniil Kharms (1905-1942) enjoyed translating
children’s books into Russian. His poem Fadeev, Kaldeev, and Pepermaldeev is
believed to be a variation of an English song:

There were three
jovial Welshmen

And all the night they hunted

And nothing could they find,

But a hedgehog in a bramble bush,
And that they left behind.

The first said it was a hedgehog,
The second he said, Nay;

The third said it was a pincushion,
And the pins stuck in wrong way.

And all the night they hunted
And nothing could they find,
But a hare in a turnip field,
And that they left behind.

The first said it was a hare,
The second he said, Nay;

The third said it was a calf,
And the cow had run away.

And all the night they hunted
And nothing could they find,
But an owl in a holly tree,
And that they left behind.

k %k %k

Fadeev, Kaldeev, and Pepermaldeev
were strolling around the woods,

A falcon was flying above them in carriage
with creaky and ominous hoods.

Fadeev with top hat, the gloves were Kaldeev’s,
and Pepermaldeev was carrying his keys.

The first man was laughing, the second was
kicking, and the third was just fighting with fleas.

Though, suddenly, something blew up in the air
and caused them to fear the sound.

But should we be scared? They were three
wise men and started just jumping around.

And long were they dallying before the sunrise,
with carton, with watch and with whip

They laughed — wahaha, they cried —
hoe hoe hoe, and that was about the trip.

Why both trappers and wise men look weird and funny? Is the world around

them also odd or a regular one?

Do you know any other poems where strange situations are created with the
help of describing something odd and illogical?

Task 2. (grades 4-9) You are going to read two fragments from two different
books. A Russian writer wrote one of them, and the other is an American novel.

Fragment 1. After a while Din Gior returned, and Elly asked:

“Have you seen Goodwin?”

“Oh, no”, returned Din Gior, “I never see him. Honoured Goodwin always
speaks to me from behind the door, probably, he is too scary to show up in
front of people. 1 gave him your message. At first he was angry with me and
did not want to listen, but then he asked about what you are wearing. When he
heard about your silver shoes, he got very interested and said he will grant you
an audience, if you want so. But each one of you should talk to him in person,
and he will admit but one each day. As you must stay in the Palace for several
days, I will have you shown to rooms where you may get some rest after your
journey.”

“Thank you,” replied the girl; “that is very kind of Honoured Goodwin.” She
thought for a second that the wizard is not as scary as he seemed to be and
that he will help her return home.

Din Gior blew on a green whistle, and a young girl, dressed in a green silk
dress, entered the room. She had lovely green skin, green eyes, and green hair.
Flita — that was her name — bowed low before Elly and said, “Follow me and I
will show you your room.”

Fragment 2. They had to wait a long time before the soldier returned. When,
at last, he came back, Dorothy asked:

“Have you seen Oz?”

“Oh, no,” returned the soldier; “I have never seen him. But I spoke to him
as he sat behind his screen and gave him your message. He said he will grant
you an audience, if you so desire; but each one of you must enter his presence
alone, and he will admit but one each day. Therefore, as you must remain in
the Palace for several days, I will have you shown to rooms where you may rest
in comfort after your journey.”

“Thank you,” replied the girl; “that is very kind of Oz.”

The soldier now blew upon a green whistle, and at once a young girl, dressed
in a pretty green silk gown, entered the room. She had lovely green hair and
green eyes, and she bowed low before Dorothy as she said, “Follow me and I will
show you your room.”

Who wrote these two stories? Do they describe the same events? Do you
find the heroes the same in both books and why?

Do you agree that one of these books was just a translation or these are two
different stories?

If you were to translate a foreign tale, would you change the names of the
heroes, spells, names of the countries? Why?



Task 3. A Russian poet Derzhavin (1743-1816) wrote a calligram The Pyramid.

Eye
Sees
The rays
Like the candles
In the dusk lightning
Which is everyone’s delighting
But what is it? The sun is shining in such a pleasant way?
Nay! The pyramid, the one reminding the good deeds, is the ray.

Explain In your own words — what is a calligram? How a content and an
expression plane are connected in the poem above? Why does it have a shape of
a pyramid? What images from this poem help create the whole picture?

Do you know any other poets who wrote calligrams?

Compose your own poem in a figurative way. You may choose any form you
like.

Task 4. In Oscar Wild’s novel The Picture of Dorian Gray there is an episode
when Dorian is reading a book that was sent to him by Lord Henry:

He went towards the little, pearl-coloured octagonal stand that had always
looked to him like the work of some strange Egyptian bees that wrought in silver,
and taking up the volume, flung himself into an arm-chair and began to turn
over the leaves. After a few minutes he became absorbed. It was the strangest
book that he had ever read. It seemed to him that in exquisite raiment, and
to the delicate sound of flutes, the sins of the world were passing in dumb show
before him. Things that he had dimly dreamed of were suddenly made real to
him. Things of which he had never dreamed were gradually revealed. < ... >

It was a poisonous book. The heavy odour of incense seemed to cling about
its pages and to trouble the brain. The mere cadence of the sentences, the subtle
monotony of their music, so full as it was of complex refrains and movements
elaborately repeated, produced in the mind of the lad, as he passed from chapter
to chapter, a form of reverie, a malady of dreaming, that made him unconscious
of the falling day and creeping shadows.

How do you understand the words “a poisonous book”? What figure of speech
is used in this expression?

What role did this book play in Dorian’s life?
Do you know any other literary works (both Russian and foreign ones) where

heroes were influenced by the books they had read and took important decisions?
Do your know any heroes that were ‘poisoned’ with books?

Task 5. You are going to read two texts one of which was written 800 years
earlier than the second:

1. R. Kipling (1865-1956), If. ..

If you can keep your head when all about you
Are losing theirs and blaming it on you,

If you can trust yourself when all men doubt you,
But make allowance for their doubting too;

If you can wait and not be tired by waiting,

Or being lied about, don’t deal in lies,

Or being hated, don’t give way to hating,

And yet don’t look too good, nor talk too wise:

If you can dream — and not make dreams your master;
If you can think — and not make thoughts your aim;
If you can meet with Triumph and Disaster

And treat those two impostors just the same;

If you can bear to hear the truth you’ve spoken
Twisted by knaves to make a trap for fools,

Or watch the things you gave your life to, broken,
And stoop and build ’em up with worn-out tools:

If you can make one heap of all your winnings
And risk it on one turn of pitch-and-toss,

And lose, and start again at your beginnings
And never breathe a word about your loss;

If you can force your heart and nerve and sinew
To serve your turn long after they are gone,
And so hold on when there is nothing in you
Except the Will which says to them: ‘Hold on!’

If you can talk with crowds and keep your virtue,
Or walk with KingsYnor lose the common touch,
If neither foes nor loving friends can hurt you,

If all men count with you, but none too much;

If you can fill the unforgiving minute

With sixty seconds’ worth of distance run,

Yours is the Earth and everything that’s in it,
And — which is more — you’ll be a Man, my son!

2. Retelling from Volodymyr Monomakh (1055-1125).
Let no one judge the words you read. Let them into your heart and give up

on laziness, and start working hard.

Learn to be a master to your tongue and sight, head and the whole body.
Learn to gulp your rage and have unblotted thoughts that would encourage you
to good deeds. Do not avenge when someone takes something away from you,



learn how to love when you are hated, be patient when somebody hurts you,
and remain silent when someone runs you down.

Do not be arrogant, neither in your thoughts nor in your heart. Every one
of us is mortal, and life is very changeable. None that we have belongs to us as
we are commissioned to deal with it not for long. Do not hide your light under
a bushel.

When you go to war, do not be lazy; do not trust anyone but yourself. Do
not overeat, overdrink or oversleep, but rather appoint the guards, lie down near
your warriors and wake up early. Avoid lies and passions, as they destruct your
body and your soul.

Whom are these two texts addressing?

What genre do these texts belong to despite the fact they were written in very
different historical periods? How could both authors know about this genre?

What kind of human qualities do the authors refer to? If you met them, with
what would you agree and about what would you arque?
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IHepswiii mrozonpedmemmoiti Typrup das wrosvnuros. 2015 200.
18 oxmabps (auunoe yuacmue) u 19 okmsabpa — 20 noabps (yuacmue xomand)

KoHkypc mo mareMmaTuke

B ckobkax ykazaHO, KAKAM KJIACCAM PEKOMEHIIyeTCs 3a/1a9a (Pernarh 3a1a9m
boJiee CTapIIMX KJIACCOB TAKXKe PA3PEIIaeTcs, PeleHne 3a1ad 0ojiee MIIIIINX
KJIACCOB IIPU IIOJ(BEJIEHUK UTOIOB HE YUUTHIBAETCH ).

1. (5-7) Kak usBecTHO, JJIMHY MOXKHO MepsiTh Ilomyrasmu. B omHOoM Yiase
38 Ilomyraes. N3Bectro, uto anuua Mmneparopckoro nmuarsunaa 100 canTnMer-
poB, a juinna Ymaasa — 380 cantumerpoB. Ckosbko [omyraes B Immnieparopckom
IMUHTBUHE?!

2. (5-7) IlpsiMmoyroabHUK pa3MepoM 3 X 4 KJIeTOYKH MOXKHO paspe3aTh [0 KJle-
TOYKAM KaK Ha 3 OJMHAKOBbIE YaCTHU, TAK U Ha 4 OJUHAKOBBIE YACTH.

|
<
|
|

r=T=-"1-r—-a- -

|
-
|

|

]

|
-
|
L
|

|

|

|
=
|
L
|

|
r
|
[
|
L
|

|
r
|

Hapucyiite 110 kiteToukam kaxkywo-HuOyab Apyryio dburypy (He KBajpar u
BOOOIIE HE NPSIMOYTOJIBHUK ), KOTOPYIO TAKKe MOYKHO Pa3pe3arh 10 KJIETOUYKaM
KaK Ha 3 OJIMHAKOBBbIE YaCTU, TaK U HA 4 OJMHAKOBBIE YACTU.

3. (6-9) Pasrosapusaior 4eTBEPO JETEii:
Oust: y Karu 60Jibitie 0y0JIMKOB, YeM y MeHsI.
Tosst: komraectBo KaTnabix 6y6,IMKOB paBHO YABOCHHOMY KOIecTBY OJIMHBIX.
Katsa: Toasa roBoput mpasiy.
Konst: y xoro-to u3 Bac Bcero 1 6y6uiuk.

W3BecTHO, uTO BCero y pebaT 5 Oydsukos. U ToibKO oquH peOEHOK CKa3all
HempaBiy. ¥ KOro CKOJIbKO OyOgnKoB?

4. (8-10) IIpsimoyrousbHbIil ucT GymMaru (PUCYHOK CJI€BA) IEPErHYJIN [0 MIyHK-
TupHOI JuanE. [loayunBmasicsa KoHdUTypays MOKa3aHa Ha PUCYHKE B IIEHTPE.
3areM OBLI CJIEIAH eIé OUH epernd — Tak, 9TOObI COBIAJN YIJIbI JIUCTA, 000~
sHavennble Oyksamu C' u D (pucyHoK copasa).

B K
B K C

O/iHY ¥ Te JKe TOYKHU JINCTA Ha Pa3HBbIX PUCYHKAX 0003HAYEHBI OMHAKOBBIMU
OykBamu, 0OOPOTHASI CTOPOHA JINCTA JJIsi HATVISIITHOCTU 3aKPAIIEHA CEPBIM.

Hoxkaxnre, uto KN = NL u NG = GL.

5. (7-11) Moxker au cymma kKakux-To 2015 HOCIIEI0BATEIBHBIX HATYPAIBHBIX
qrcesi ObITH paBHA cymMe Kakux-To 2016 mocjaenoBaTeIbHBIX HATYPAJIHHBIX IU-
cen?

6. (9-11) Ipuaymaiite Taxyto dyukmuio f(x), aro f(f(x)) = —a? aua Beex jeii-
CTBUTEJILHBIX T.

7. (9-11) Ilpomén TypHUD IO CIIeAYIOmEi cxeMe.

V4acTHUKY pa3/e/InIiCh Ha IPYIIIILI PABHON YUCIEHHOCTH, B KaK/JI0H rpyIiie
Ka)K,HBIfI CBIFpaJI C KazKJIbIM IIO O,Z[HOﬁ HapTI/II/I n OHpe/Ie.HI/LHCH eﬂI/IHOﬂH‘IHBIﬁ
100Ee TUTEIb.

BareM npomén puHaj, B KOTOPOM UIPAJIM TOJBKO IOOEINTENN IPYIII U KarK-
JBINA CBhIT'PaJl C KaKJIbIM JIPDYTUM IO OJIHO¥ IapTUH.

Ob611ee KOJIMIECTBO MAPTUH B TyPHUPE JEJIATCS HA KOJUIECTBO YIACTHUKOB.
JokaxkuTe, 9TO KOJIMIECTBO yIACTHUKOB (PUHAJIA HEIETHO.

8. (10-11) Cxema >KeJI€3HOJOPOKHOIO y3Ja U3 k CTAHIWI MMeeT CJIe/IyoIuii
BHUL;

o nyreit ~2—4S- o nyeit =53 Qe =3
CupaBa K y3/1y npubmkaercs: coctaB u3 M JIOKOMOTHBOB, KOTOPbIE MOTYT
JIBUTATBCSI JINIIb CIIPABa HAJIEBO, IIPU 9TOM Ha, KaXKJIOM IIyTU MOYXKET YMECTUTH-

cst Js1r000€e Iucyio JIOKOMOTUBOB. [Ipn kakom mHambosbirem M JIOKOMOTHBBI IIPH
MIPOXOXKIEHUN Yepe3 y3eJl MOTYT IIepPEeCTPOUTHCS B JIIOOOM TOpsIIKe?
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First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Mathematics Competition

For each problem, the recommended grades are specified in the parentheses
in front of the problem. A student is allowed to solve problems intended for
older grades. The problems for younger grades do not count for the results.
(The 11th grade in Russian school is the last year before graduation.)

1. (5-7) As is well-known, lenth can be measured in Parrots. One Boa equals
38 Parrots. An Emperor penguin equals 100 ¢m, and a Boa equals 380 cm.
What number of Parrots equals an Emperor penguin?

2. (5-7) A rectangle 3 x 4 cells can be dissected along borders of cells into
3 equal parts as well as into 4 equal parts.

| | | |
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| | | | | |
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| | | | | | | | | | | | |
Ll L Ll L1

Draw another figure (not a square and not a rectangle at all) which consists
of cells and also can be dissected along borders of cells into 3 equal parts as well
as into 4 equal parts.

3. (6-9) Four children are talking:

Olga: Kate has more bagels than me.

Anatoly: Kate has twice as many bagels as Olga.
Kate: Anatoly tells the truth.

Nick: one of you has only one bagel.

It is known that the children have 5 bagels in total, and only one of them
has told a lie. How many bagels each of them has?

4. (8-10) A rectangular list of paper (see the left figure) was bent along the
dotted line. The resulting configuration is shown at the central figure. Then
the list was bent again to superpose the corners of the list, denoted by C' and
D (see the right figure).

B K
B K C

The same points of the list are denoted by the same letters at all figures, the
back side of the list is made grey.
Prove that KN = NL and NG = GL.

5. (7-11) Is it possible that the sum of some 2015 consecutive positive integers
is equal to the sum of some 2016 consecutive positive integers?

6. (9-11) Find a function f(z) such that f(f(z)) = —a? for all real .

7. (9-11) A tournament was organized as follows. The participants were divided
into groups of equal size. In each group, any two participants played a single
game, and there was a single winner in the group.

The winners of the groups participated in the play-off, and any two of them
played a single game.

The total number of games is a multiple of the total number of participants.
Prove that the number of participants of the paly-off is odd.

8. (10-11) A railway junction is arranged as follows (the number of railway
stations is k):

— ——/
H

A train consisting of M locomotives approaches the junction from the right.
The locomotives can move only from the right to the left, and each branch in
the junction can contain an arbitrary number of locomotives.

What is the greatest M such that the locomotives passing the junction can
readjust in any order?

/\
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Iepsuiii mrozonpedmemuniti Typrup das wrosvhukos. 2015 200.
18 oxmabpsa (auunoe yuacmue) u 19 oxkmabpsa — 20 noabpa (ywacmue xomand)

KOHKpr 10 MaTeMaTu4veCKuM urpam

Bribepure urpy, Koropas Bac 60Jblle 3aMHTEpECOBaJa, U MOIPodyiiTe mpu-
JIyMaTb JIJIs OJHOTO U3 UI'POKOB (IIEPBOIO MJIM BTOPOIO) CTPATErHIO, TAPAHTUDPY-
OTIyI0 eMy 1obejly He3aBUCUMO OT XOJI0B comnepHuKa. [loctapaiitech He TOJIBKO
yKa3aTh, KaK CJIEIyeT XOIUTb, HO W OObSICHUTD, TIOUEMY TIPU 9TOM Hen3be:KeH
BBIUT'DBIIII. OTBeT 683 IIOsICHEHU He Y4IUTbIBAETCHA.

He mwrraiiTech permurh Bece 3a/IaHNsI, COXPAHUTE BPEMs U CUJIBI IS JPYTHUX
KOHKYPCOB. XOPOIIHil aHAJIN3 JIaXKe TOJIBKO OJTHON UT'PBI IIO3BOJIUT CIUTATH BAIIE
y9IaCTHe B KOHKYPCE YCIEITHBIM.

1. «Bankomar». B bankomare ectb N pyOseit. OH BBIIAET TOTBKO CYyMMBI
1, 2 wyn 3 py6sisa. Boe 1o odepesin 6epyT u3 GaHKOMATa JEHBIH JIO TEX 10D, ITOKA
OHM He KOHYaTcd. ToT, KOMY B O4epeJIHOI pa3 JeHer He JI0CTAJIOCh — IPOUTDAUL.

Kro — naunnaromnuii niam ero conepHuk — 1odeuT B 9TOI Urpe, Kak Obl HU
urpaJt ero naptuép? Paccmorpure ciygdan, korma:

a) N=5
6) N =10
B) N =12
r) N = 2015

1) N — mpousBoJIbHOE HATYpaIbHOE YHCIIO.

2. «/IBa kora». Ectb nenouka u3 N cocrucok. Cocene COCUCKA COEIMHEHbI
IepeMbIIKaMHA.

Ipa KoTa HearoT XOIbl IO odepeian. KasKIbIM XOIOM MOXKHO JIMOO Iepe-
I'PBI3TH MEPEMBIUKY MEXKJLy COCUCKAMH, JIUOO ChECTh OTACIBHYIO (HE COeIMHEH-
HYIO C JIPYTUMHE) COCHCKY.

BreiurpeiBaer ToT KOT, KOTOPBI ¢hejl DOJIBIE COCUCOK.

Kro — kor, menaromuii mepBblii X0, WM €r0 CONEPHUK — IIOOEIUT B ITOM
urpe, Kak Obl HU UrpaJjl APYyroi Kor?

Paccmorpure ciyaan, korma:

a) N=3

C H H H H )

C X H H X H H )

r) N — mpou3BOJIHOE HEYETHOE HHCIIO.

3. «Kyoukmn». ¥ Iletu u Bacu ectb N xkyOukoB. OHU IO OUYepein CTABSAT
HA I'PaHu KyOUKOB MPOU3BOJIbHBIE uncia or 1 o N (mauunaer [lers). Korma na
BCeX I'paHAgX BCEX Ky6I/IKOB crouT KaKOG—HI/I6yﬂb YHUCJIO, OHU HAYNHAIOT CTPOUTDH
13 KyOMKOB OAITHIO TaK, ITO Ha k-M 3Take JOJIKEH OBITH 00s13aTe/IbHO KyOuK
¢ uncjaoM k Ha OfHON m3 cBomx rpaneit. KyOuk mjis mepBoro sraxka BHIOHpaeT
Iletst, gyst Broporo sraxka — Bacst, u 1. 1. Ecu GamrHio moryIniocs J0CTPOUTh
J10 KOHIIa, TO Beiurpaer Ilers. Eciau He moay9uiocs (B mporecce CTPOUTENIbCTBA
JIUIsI KAKOT'O-TO 3TayKa He HAIIIOCH MOJIXOJISAIIEro KyOuka) — BBIUTDhIBaeT Bacst.

Kro — Ilerst mu Bacst — mobeaut B 3T0# urpe, Kak ObI HU UI'PAJI €I0 TaPT-
HEpT

PaCCMOTpI/ITe CJIy4daun, Kor/la:

a) N=3
6) N=4
B) N=5
r) N=7

1) N — npom3BOJIbHOE HATYPAJBHOE YUCJIO.

http://konkurs2015.online.turlom. info
konkurs2015Q@turlom. info
+7 499 241-12-37



First multidisciplinary tournament for school students, 2015
October 18 — individual; from October 19 till November 20 — teamwork

Mathematical Game Competition

You need to choose one of the three games below (the one which is most
interesting for you) and to come up with a winning strategy for the 15t or the
ond player. Your strategy must guarantee a victory regardless of the opponent’s
moves. Try not only to describe the playerYs moves but also to explain why the
victory is inevitable. A solution without proper explanation does not count.

Do not rush into solving all the tasks as you need to save time and energy
for other competitions. A good analysis of even a single game will be considered

as a Success.

1. “Cash machine”. The cash machine is filled with N 1-dollar bills. This
machine is broken: during a single transaction you can take no more than
3 dollars. (That is, one can withdraw one dollar, or 2 dollars, or 3 dollars.) Two
players are taking turns withdrawing money from this machine, one transaction
at a time, until the machine runs out of cash. A player who cannot make a
transaction loses.

Which player has a winning strategy, and what is this strategy?

Answer this question for:

a) N
b) N =10
c) N=12
d) N = 2015
e) N — any natural number.

2. “Two cats”. Two cats stole a chain of N sausages and are now taking
turns dividing the bounty. During a single turn a cat can either bite the sausages
at one of the connections (and break this connection), or eat any single sausage
that is not connected to the others.

Each of the cats is trying his best to eat more sausages than his opponent.
The cats take turns.

Who has the winning strategy?

Answer this question for:

a) N =3
( X X )
b) N=5
( X X X X )
c) N=7

( X X X
d) N — any odd number.

3. “Cubes”. Peter and Basil have N wooden cubes. They take turns mark-
ing numbers on the faces of these cubes. (The numbers range from 1 to N.
Children mark one number per face, and each player is free to chose his num-
bers.)

After all faces have been marked, the boys start taking turns constructing
a tower from these cubes. Peter chooses a cube for the first level, Basil — for
the second, and so on. Also, a cube used for kB level should have number k
marked on it. (For example, the first-level cube should have number 1 on it, the
second-level cube — number 2, and so on.) The game stops when a cube for the
next level cannot be found. Peter wins if the finished tower has N levels. Basil
wins if the finished tower has fewer levels.

Which of the boys have the winning strategy?

Answer this question for:

a) N
b) N
) N
d) N

e) N — any natural number.
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