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16 oxkmabps (auwnoe ywacmue) u 17 okmabps — 18 noabpsa (yuacmue xomand)

BaaHus 10 MaTeMaTHKe, MATEMATHIECKUM UTr'paM, (PU3UKE, ACTPOHOMUU
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Second multidisciplinary
Tournament for school students,
2016

October 16 — individual; from October 17 till November 18 — teamwork

Tasks in math, math games, physics, astronomy and Earth sciences, chemistry,
biology, history, linguistics, literature
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Bmopot mrozonpedmemmnviti Typrup das wrosvhuros. 2016 200.
16 oxmabpsa (auunoe yuacmue) u 17 oxmabps — 18 noabpa (ywacmue xomano)

Konkypc 1o acTpoHOMHM M HayKaM O 3emJie

W3 npenjioxkenubix 7 3aJaHunil PEKOMEHYETC BHIOPATH CaMble MHTEPECHDIE
(1-2 zamanus juist 8 Kiacca u Miagme, 2-3 st 9-11 xiaccos). Ilepeyens Bo-
MIPOCOB B KazKJIOM 3aJaHWU MOYKHO HCIIOJH30BATh KaK IIAH €IUHOTO OTBETA,
a MOXKHO OTBeYaTh Ha Bee (MJIM HEKOTODBIE) BOIPOCH [0 OTAeabHOCTH. OTBeThI
cHabaUTE Pa3yMHBIM KOJMYECTBOM IIPHUMEPOB M IIOSICHEHUIA 110 BallleMy BbIOODY.

1. Hekro nomnbirascs caenars u3 dororpacdun JIyHb! peanucTudnoe n3odpaxke-
HU€, HAJIOXKHUB C IOMOIIBI0 I'PA(UIECKOr0 PeIakTopa TeHb KPYIJIoil (POpPMBI.
Pesynbprar ¢ acTpoHOMUYECKO TOYKN 3PEHUST OKA3AJICA HE COBCEM yIaTHBIM:

[lepeuncnure, Kakue Ha MOJIYUHUBINEHCT KAPTHUHKE €CTh ACTPOHOMUYECKUE
OmMMOKHU, SIBHO MOKA3BIBAIOIINE HEPEATUCTUIHOCTD STON KAPTUHKHY.

2. Kakne Bbl 3HaeTe YHUKAJIbHBIE IPUPO/IHBIE SIBJICHHS, KOTOPbIE HADJIIOIAIOTCS
Ha 3emiie 09eHb peIKO min BoobIne ToybKo 1 pa3? I[lpusegure He MeHbIIE IBYX
[IPUMEPOB U OO'bSICHUTE, TIOYEMY ITH sIBJIEHUsI HaOJIFOIAI0TCSI TaK PEJIKO.

A 6BIBalOT JIM yHUKAJIBHBIE sIBJIEHUS HA JIPYTHUX [JIAHETAX, 3BE31aX U MPOYIUX
KOCMHUYECKHUX Tesiax’

(B maHHOM BOTIPOCE MMEIOTCsI BBUJLY SIBJIEHUS, KOTOPbIe HAOJIIOIANCH T€JI0-
BEYECKOIl NUBIJIN3AIMEl, 1 HEe PACCMATPUBAIOTCS 0oJiee paHHUE COOBITHS. )

3. Ha kaxoii BbIcOTE HaJI TOBEPXHOCTHIO 3€MJIM MOT'YT HaXOJIUThCst obiaka? Mo-
ryT Jin O0JIAKa TOJHATHCA OYeHb BBICOKO U yJIeTeTh B KOCMOC?! MOXKHO Jin 9T0
Habogarh? A Boobmie, ObiBaroT Ji 0bJIaKa B KocMoce?!

4. B yciioBusx BeuHO# Mep3JioThl (HanpuMmep, Ha nojyocrpose Aman B Bocrou-
Holt CubUpH) JACTO BCTPEUAIOTCSI MHOTOYUCIEHHBIE 03€pa KPYTiIoi (hbopMbl, KO-
TOpBIE HE SABJISIOTCS HI KPATEPAMU BYJIKAHOB, HA KPATEPAMH, 00Pa30BABIIIIMUCS
B PE3yJIbTATE CTOJKHOBEHMS C IIOBEPXHOCTHIO 3€MJIM KOCMUYECKUX OOBEKTOB.

Kak takume ozépa morymm obpazoBarbes? [Ipemjioxkure n omuimmuTe BO3MOXK-
HBIII MEXaHU3M UX O0PA30BaHUS.

A mMoryT Jsin Takue Ke WM aHAJIOTUYHBIE TTPOIIECCH IIPOUCXOIUTD HA IPYTHX
mraHeTax?

5. B razere «U3sectus» 24 mas 2016 roza Oblia omybimMKoBaHa craTbs «baii-
KaJI MOXKeT Pa3leuThb cyAp0y Apasas ¢ 1oa3arosoBkoM «CTPOUTENBCTBO TPEX
TUPOIEKTPOCTAHITHIT Ha peke Cestenre i €€ IPUTOKAX MOXKET TPUBECTH K BBICHI-
XaHUIO YHUKAJIHHOTO BOJ0EMay. HacKOIbKO MOXKET OBITh CIIPABE/JINBBIM TaKOE
MIPEIIOJIOKEHIE !

6. 3Besa, umerorias ycioBHoe oboznadenne R136al, 6puta orkpeita B 2010 ro-
nay. Ona cumraercs caMoil MACCUBHOM W OJHONW M3 CAMBIX SIDKUX CPEJIU BCEX
M3BECTHBIX ceiivac 38631, [louemy 3Ty 3Be3/1y, pa3 oHa TaKas dApKas, He CMOTJIH
OTKPBITH paHbimne?

7. Ha caitte Kazanckoro denepasipaoro yuusepcurera 30 HosiOpss 2015 roma
6puta ormybsumkoBaHa 3aMeTKa «Maitopano — MoJienpb ISl uccseoBanus Bee-
sennoit». Kak roBopurcs B 3ameTke, «IpeicKa3annyio B 30-€ rombl MOJIOIBIM
ATATbIHCKIM (DU3NKOM-TeOpeTHKOM DTTope Maiiopana 1actuity nckaiau Bo Bee-
JIEHHOIl y4YE€HbIe BCErO0 MHpa, HO IIOKA He HAILIA, 3aTO €€ OOHAPYKUJIN HAIIH
yuénbie B cBepxTekydem He3ds.

Kak BbI jiymaere, 9T0 nMes1 BBUJIY aBTOP 9TOro Tekcra? UTo Takoe MaltopaHo
7 KaK 9TO CBSI3aHO C MOJEJBIO JJIsT NCCJIeI0BaHus BeereHHoit?

http://konkurs2016.online.turlom.info
konkurs2016Q@turlom.info



Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — 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. Someone tried to make a realistic picture of a photo of the Moon by process-
ing an image in a graphical editor. A round shadow was laid on a photo. From
an astronomical point of view the result was not entirely successful:

List astronomical mistakes pointing out that the result is unrealistic.

2. What are unique natural phenomena which are observed on Earth rarely or
were observed only once? Give at least two examples and explain why these
phenomena are so rare.

Are there any unique phenomena on other planets, stars or on other cosmic
bodies?

(Please consider events that were observed by human civilization, the ques-
tion does not imply earlier events).

3. At what height above the surface of the Earth clouds can be found? Can
clouds rise very high and fly away into space and can we observe this phenomena?
Are there any clouds in space?

4. In areas of permafrost conditions numerous circular shaped lakes are located
(in Russia for example permafrost areas are located on the Yamal Peninsula and
in Eastern Siberia). These lakes are neither volcanic craters or craters formed
by a collision of a cosmic body with the Earth surface. How these circular lakes
were formed?

Suggest and describe a possible formation mechanism.

Is it possible for same or similar processes to occur on other planets?

5. The Russian newspaper “Izvestiya” published on May 24 2016 an article
“Baikal may share the fate of the Aral Sea” stating that “construction of three
hydroelectric power stations on the Selenga river and its tributaries can lead to
drying of the unique reservoir”.

How reasonable is this statement?

6. The star named R136al was discovered in 2010. It is the most massive and
one of the brightest of all known stars. Why is this star, if it is so bright,
couldn’t be discovered earlier?

7. The site of the Kazan™ Federal University, on November 30, 2015 published
an article “Maiorano — a model to study the universe.” As stated in the article
“scientists from all over the world had been unsuccessfully searching all over
the Universe for a particle whose existence was predicted in the 1930s by young
Italian theoretical physicist Ettore Majorana, meanwhile Russian scientists have
already found the particle in a superfluid He3.

What did, in your opinion, the author of the article mean? What is Majorana
and how is it connected with the model to study the Universe?

*Kazan is a city in Russia.

http://konkurs2016.online.turlom.info
konkurs2016Q@turlom. info



Bmopoti mrozonpedmemmvild Typrup oas wrosvrukos. 2016 200.
16 oxkmabps (auwunoe ywacmue) u 17 okmabps — 18 noabpa (ywacmue Komand)

Koukypc mo 6uosiorun

Ha kaxkziplii BOIIPOC MOI'YT OTBEYATH IMIKOJBHUKHU JIFOOOr0O Kiacca (3a1aHns
0 KJIaCCaM HE JICJITCA).

1. Kakue npenmyIiecTBa U Kakue HEJIOCTATKH MMEIOT JIJIsl 9eJIOBeKa U JIJIsl Ca-
MOI'O PaCTEeHUsI COIBETHUSI «CJIOKHBIN KOJIOC» Y KYJIbTYPHBIX COPTOB IIIEHUIBI 1
«MeTéKay y oBca’l

ITmenumna Oséc

2. N3BecTHO, 9TO y JIOMAITHUX YKUBOTHBIX MHOT'O TAKUX U€PT, KOTOPBIE 3aTPY/I-
HSIOT UX BBRKUBAaHNE B JUKOU mpupoje. Kakue u3 3TUX 4epT MOXKHO CUUTATH
OBIIUIMU J1JTsT HOTBITIHCTBA JIOMAITHUX SKUBOTHBIX !

3. Ilupoko u3BECTHO, YTO PBHIOBI MOTYT MPUHOCHTH MOJIH3Y HTHUIAM, SBJISSACDH
JUIsI HUX KOPMOM (JIJIs1 HEKOTOPBIX BUJOB IITUI] 9TO OCHOBHOW KODM).
A Kakyio 1ojb3y ITHUIBI MOI'YT IIPUHECTH PhIOaM?

4. MHorue HaceKOMBIE SIBJISIIOTCSI ONACHBIMU BpeauTeIsiIMAu paCTeHHﬁ. SHI/I,H‘B—
MU T€X WUJIN UHBIX Bpe,ILI/ITe.Hef;I 9JaCTO IIPOXOJAT BOJIHAMU: B T€ICHHUE HECKOJIb-
KUX JIET OHU MOT'YT CBUPEIICTBOBATDH, a IOTOM PE3KO UJ/ITU Ha CIIa/I. C geM MoXKeT
OBITH CBSI3aH CIIa SIII/I,HGMI/II/I‘.7 Kax BO3HUKAIOT TaKue BOJIHbBI?

5. Eciu moriaiuTh Iy mmcToe XKuBoTHOE (HAIPUMED, KOIIKY MU coDaKy ), HHO-
IJIa MOXKET YJIAPUTH JIEKTPUIECKUM TOKOM — H3-3& TOr'0, YTO IIEPCTh JIEKTPU-
3yeTCsI IPHU TPEHU.

Kak BBI JymaeTe, KaK TaKue 3JIEKTPUIECKUE PA3PSIbl B MIEPCTH BJIUSAIOT HA
napasuToB (HampuMep, 6J10X), KOTOPBIE MOI'YT B 9TOM mepceTr KuTh? MoxkHO i
TaKye 3JIEKTPUYIECKNEe CBOMCTBA MEPCTU CIUTATH OJHUM U3 CIIOCOOOB 3aIlUTHI
JKUBOTHOTO OT TAPa3UTOB?!

6. IIporpammupyemast KJIeTOUHAS CMEPTH — JIOBOJIBHO OOBIYHOE SIBJIEHUE Y YKU-
BOTHBIX. C eé MoMOIIbI0, K MPUMEpPY, VAAJSIIOTCS HEHYYKHBIE CTPYKTYPBI, TaKHe
KaK XBOCT Yy IOJIOBaCTUKaA.

Y pacrenunit Toxke OOHADPYXKWIHM OEJIKU, YIACTBYIONINE B ITPOrPAMMUPYEMOit
KJIeTOUHOI cMmepTu. Kak BBI ymMaere, KaKue IMPOIECCh, IIPOTEKAIONIEe B PACTH-
TEJIbHOM OpraHu3Me, TPeOYIOT MPOrpaMMUPYEMO KJIETOUHOM cMepTu?

7. CeMeHa OTHMX pacTeHMI 3aIacatoT B OCHOBHOM OEJIKU, JIPYTUX — YKUPHI, a
TpeTbI/IX i yFHeBO,Z[bI. B tIéM HpeI/IMyH_[eCTBa 1 HEJOCTATKHN KaxKJIO0I'0 U3 3TUX
BUJIOB 3amaca’

IIpu onerKe OTBETOB Ha BOIIPOCHI IO OUOJIOTUH IKOJBHUKHU MOTYT IIOJIYYUTh OAJLITBI
3a IIpaBUJIbHbIE OTBETHI. 33, HeraBI/I.HBHI)II‘/’I OoTBET 63,.)'[.)'[})1 HE CHUZKAIOTCdA. HOJ’Iy‘{eHHLIe
3a OTBETBHI Ha Pa3HbIe BOIPOCHI OAJIIBI CKJIAJIBIBAIOTCSI, UTOT TOJIBOJIUTCS B 3aBUCUMO-
CTH OT CyMMBI 6AJIJIOB U KJIacca.

Kak mpasuiio, BOIIPOCHI 110 GHOJIOTHM HPEINOIATA0T HAJMYNE HECKOJbKHUX (a da-
CTO — W JIOBOJIbHO MHOIWX) HPABUJIBHBIX OTBETOB. 3a KaXKJbIi MPaBUJILHBIA OTBET
Hagucjasercs 1 wim 2 6ajuia, B 3aBUCUMOCTU OT TOI'O, HACKOJIBKO CJIOXKEH BOIIPOC U
HACKOJIbKO OYEBHJIEH OTBET.

BrIBatOT BOIPOCHI, Ha KOTOPBIE HET OJHO3HAYHO IIPABUJILHOIO OTBETA. B 3TOM CiIy-
Jae MOJIOXKUTE/IbHBIE 6aJIJIbl HAYUCISIOTCS 32 JIIOOYI0 Pa3yMHYIO THIIOTE3Y.

Ecaun mkoyibHUK HE TOJIBKO MEPEYUC/ISIeT UJIEN, ABJISIONINECs, [0 er0 MHEHUIO, OT-
BE€TaMI Ha BOIIPOC, & U PA3yMHO UX apryMEHTUPYET, 9TO MOXKET MOBBIIIATDH €0 OICHKY.

B Tex Bompocax, rje npocsiT IPUBECTH ITPUMEPHI, — KaK/IbIil IPABUJILHBINA ITPUMED
noBbimaeT onenky Ha 0,5—1 6ast. BaykHo, 9T0 TpuMepHI HOJKHBI TOYHO COOTBETCTBO-
BaThb IOCTABJIEHHOMY BOIPOCY. Tak, Ipu OTBETE Ha BOIPOC PO CBETSIIUXCS BOJHBIX
2KUBOTHBIX IIPUMEDP «CBETJIAYOK» Y4YUTHBIBATbHCA HE 6y,[[eT.

Tak>ke cYUTAIOTCA 3a OJIUH COBCEM OTHOPOIHLIE NpuMepbl. CKarXKeM, eCJIu BOIIPOC
PO >KUBOTHBIX, ¥ KOTOPBIX JIMIMHKYN U B3POCJbIE OCOOU UMEIOT PA3HBIN KOPM, IIpUMe-
DBl «JIATYIIKAa» U «:Kabay Oy/IyT CIUTATHCS OJHOPOIHBIMHU.

3a KaxK/1blil BOIPOC MOXKHO TOJIYYUTh HECKOJIBKO OAJIJIOB, U JaXKe JIOBOJILHO MHOI'O
(8-10). Bepxuero mpezienia OlEHKH He CyIiecTByeT. K COXkKaJIeHMIO, TOBOJLHO YaCTO
pebsiTa, nmpuaymMaB 1 OTBET Ha BOIPOC, STHUM U OTPAHWYMBAIOTCH, IIOJIydas 3a OTBET
1-2 basra.

O6bEM HAIIMCAHHOIO TEKCTa He BJIUSIET HA OIEHKY. BaXkKHO He CKOJIBKO HAIMCAJ aB-
TOp pabOThI, & CKOJIBKO PA3yMHBIX MBICJIEH OH IIPU 9TOM BBICKA3AJI U CKOJIBKO ITPABUJIb-
HBIX TPUMEPOB TIpUBEI. Takrke He MOBBINIAIOT OMEHKY PACCYKIEHUS Ha ITOCTOPOHHUE,
IYCThb U CBA3aHHBIE C BOIIPOCOM, TE€MBI.

O1eHUBaETCsI TOJIBKO PaboTa CaMOro yJacTHUKA. 3a TEKCT, IEPEMCAHHBII 13 CIIpa-
BOYHOI JINTEPATYPHI, & TAKXKe U3 JIPYrux paboT, 6a/ibl HE HAYMCJISIOTCS.

http://konkurs2016.online.turlom.info
konkurs2016@turlom. info



Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — teamwork

Biology Competition

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

1. Name advantages and disadvantages of two inflorescences: the compound
spike of a wheat and the head of an oat. What are advantages and disadvantages
of these inflorescences for humans and plants themself?

Wheat Oat

2. Domestic animals have a lot of traits that low their survivance in a wild
nature. What traits are common for different domestic animals?

3. It is well-known that fishes are able to provide benefit for birds (some birds
are fish-eating).
And what benefit can birds bring to fishes?

4. Many insects are dangerous plant pests. Their abundance usually generates
epidemic waves. They can rise their number for a few years and then decline
suddenly. What are reasons of this fall? What are reasons of epidemic waves?

5. Dry hair of animals (for example, cats or dogs) is electrified, and you can get
a light electric shock when stroke an animal. What is the influence of electric
discharges over parasites that inhabit in the hair?

Can it be discerned as the method of defence against parasites?

6. The programmed cell death (PCD) is a usual event in animals. For example,
the PCD helps to remove unnecessary structures, like a tail of a frog larva.
Suggest processes in a plant organism which require the PCD.

7. Seeds of different species are able to accumulate several types of storage
compounds: proteins, carbohydrates or lipids. What are advantages and disad-
vantages of every type?

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 (8I110). 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.

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



Bmopoti mrozonpedmemuoilc Typrup oan wroavrukos. 2016 200.
16 oxkmabpsa (auunoe yuacmue) u 17 oxkmabpsa — 18 noabpa (yuacmue xomand)

Konkypc nmo ¢pusuke

B ckobkax mociie HOMepa 3a7a9n yKa3aHbl KJIACCHI, KOTOPBIM 3Ta 3a/1ad9a
pekoMeHIyeTcsi. MOXKHO pelaTh U 3a/a9u CTAPIINX KJIACCOB. 3a1a9y MJIA X
KJIACCOB Ha OIEHKY HE BJIASIOT.

YuenukaMm 7 waacca u MAGOWE JTOCTATOYHO PENIUTH OJHY 3329y CBOEro
KJIacca, yaeHukaMm 8—11 xaaccos — ABE 33/I1a9u CBOETO KJIacca.

1. (5-8) Mampuuk crout psmom ¢ gepesoM. OH ¢ yIUBIeHEEM OOHADYKHI, ITO
TEHH OT HEro caMoro W OT JiepeBa OTOPaChIBAIOTCS B Pa3Hble CTOPOHBI (Kak
noka3aHo Ha pucynke). [louemy Tak mosydaercs — Belb COJTHEYHBII CBET Iagaer
U Ha MaJIbYNKa, U Ha JepPeBO B OJHOM U TOM Ke HaIPaBJIEHUU !

2. (5-8) Bunnwm ITyx u Kpoauk XomsT Apyr K APYTy B TOCTH BCEr/ia O OJTHON
U TOM Ke JOpore W C IMOCTOSHHON cKopocThio. Burau Ilyx or cBoero moma 10
noma Kposuka goxomut 3a 28 muayT. Kposnky Ha TOT Ke IIyTh OT CBOETO JIOMa
1o moma Bunnn Ilyxa tpebyercs 21 mumyrta. Opmaxaer Bunan [lyx u Kpomamk
BBIIILTN OJJHOBPEMEHHO KaKJIbIl M3 CBOErO JIOMa HABCTPedy APYT Apyry. depes
CKOJIBKO MUHYT TIOCJI€ 9TOTO OHU BCTPETATCS !

3. (5-10) CoBpeMeHHBIE KUTEN MYCTHIHD BCE Jalle BMECTO BePOIIOIOB MOJIb3Y-
1oTcd aproMmobusstvmu. Ho eciin aBToMOOHIIb 3aCTPSAHET B IIyCThIHE, TO HA IIEPBBIii
B3IJIsiJl €r0 HE BBITAIUTH: KPYI'OM CBHIIIYYUl ITECOK, HE 3a YTO 3aleNUTHCI U He
OT 9er0 OTTOJKHYTHCH.

O tHako BOJUTEN TPUYMAJN OPUTHHAJBHBINA CIIOCOO peleHnsi TpobJIeMbl:
BCE HeoOxommMMoe 0OOpY/IOBAHME JIJIsl BBITACKMBAHUS 3aCTPSIBIIETO B IIECKE aB-
TOMOOWJISI OY€Hb MIPOCTOE U JICMIEBOE, B ODIIEHl CJIIO2KHOCTU BECUT MeHbIe 1 Kr
(4TO TOXKE OYEHDb BAYKHO: UM TsiXKeJjiee IPY3, TeM Jierde aBTOMOOUIIIO YBI3HYTh
B 1necke). IIpenoxkure Takoit cnocob.

4. (9-11) CoBpeMeHHBIE TOIBOAHBIE JIOAKH O BOJON MOIYT IIaBaTh OBICTpee
(¢ GoabIIelt CKOPOCTBIO), UeM TIPH ILUIABAHWU [0 TIOBEPXHOCTH BOJIbI (IIPU OHOM
U TOil YK€ MOIIHOCTHU JBUTATENIS, KOLJIa HET CUIHHOTO BETPA U TE€UEHMUIA).

Iloyemy Tak mosydaeTcs HECMOTPsI HA TO, UTO IPU ILJIABAHUM IO BOJOM
TpeHUe O BOJy UCIBITBIBAET BCsl TIOBEPXHOCTDH KOPITyCa, a MPH IJIaBaHUM HA II0-
BEPXHOCTHU BOJBI — TOJIBKO YaCTh MOBEPXHOCTU KOPIIYCa, PACIOJJIOKEHHAS HUXKE
YPOBHS BOIBI?!

5. (9-11) Heckonbko (KOHEYHOE YHCIIO) TOYEUHBIX JEKTPUIECKUX 3aPsIOB CO-
€IMHEHBbl MeK/y CO0ON HepacTsKUMBIMK HempoBojgamumu Huramu. Cpenn 3a-
PAZI0B HeT paBHBIX 0, HET PACIOIIOKEHHBIX Ha HYJIEBOM HJIH OECKOHEYHOM DAaC-
CTOSIHUH JIDYT OT Jpyra, a CyMMa Bcex 3apsiioB pasHa 0. Moxer s Takast
KOHCTPYKIUsI U3 3apPSAJI0B ¥ HUTEHl HAXOJAUTHCS B COCTOSIHUM DABHOBECHSI!

6. (9-11) C wunmeaspHBIM D
ra3oM COBEPIIAIOT IIPO-
1ecc, KOTOPBI u300pa-
Kaercst orpeskoM AB Ha
pV-guarpamme (A — na-
JaJbHOE CocTosiHue, B —
KOHETHOE).

B sTom mpormecce 10
HEKOTOPOI'0 MOMEHTA TeM-
epaTypa uIeaJbHOro ra-
3a BCE BpeMs yBeJININBa-
ercs, a I0CJIe 3TOr0 MO-
MeHTa — BCE BpeMsi ymenblnaercs. OnpejiesnTe JaBjieHne ra3a B 9TOT MOMEHT
(BBIpa3uTE €ro Uepes yKazaHHYIO HA JUATrPAMMe BEJIUUUHY Py ).

ITpumenarue (ecau 6o, amo ewé e usyuasy). Ilpn M3MeHeHUH TeMIepaTy-
pot T', naBienus p u oobéma V' ujeasbHOro ra3a He MeHsieTcst Bejmanna pV /T .
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7. (9-11) Pasmep HEKOTOPBIX OOBEKTOB TPYHO H3MEPUTH HEMOCpeICTBeHHO. Ha-
puMep, K IJIAMEHU CBEYKU HEJIb3s NPUJIOKHUTH JIMTHEUKY.

Psmom co cBeuKoit pacosoKuan SKpaH 1 ¢ IIOMOIIBIO OTHON U TOit YKe JTUH3bI
P JBYX PA3JIMIHBIX €€ MOJIOKEHUSIX HA IKPAHE MOJIYyIUIN IETKIE M300pake-
HUsl TJIAMEHU, HAa KOTOPBIX ero BhIcoTa ObLta paBHa hi u ho. Halinmnre BbICOTY
IIJIaAMEHU CBEYKU.

8. (11) B mpocTpaHCTBE CO3/AHO MOCTOSTHHOE MATHUTHOE T0JIe, KOH(MDUTYyparust
KOTOPOI'0 MMEET OCh CUMMeTpHuHu. B KaxK10il TOUKe IIpOCTPAHCTBA 10JIe HAIIPaB-
JIEHO BJIOJIb 9TOH OCH, & €r0 BEJIMTYNHA 3aBUCUT TOJBKO OT PACCTOSHUS JI0 OCH.

DJIEKTPOH BPAINAETCS B 9TOM MATHUTHOM TIOJE€ TIO OKpyKHOCTH. OCh CHM-
METPUH IIPOXOJIUT Yepe3 IIEHTP OKPYZKHOCTHU, IJIOCKOCTh OKPYZKHOCTHU IIe€pIIEH-
JUKYJIIPHA 3TOH OcCH.

Ha oxpy»KHOCTH HAIPsI2KEHHOCTb MArHUTHOTO T0Jisi B N pa3 MeHbIIe, YeM
B CP€JIHEM II0 TLJIOIIA/IN, OTPAHUYEHHON OKPYKHOCTHI0. OKa3bIBAETCs, 3HATCHUE
N MOXHO 1107100paTh TaK, 9YTO MPU IJIABHOM U3MEHEHUN BEJTUMINHBI MATHUTHOTO
10JISI BO BCEX TOYKAX IIPOCTPAHCTBA B OJTHO M TO K€ UNCJIO Pa3 TPAEKTOPHS IJIEK-
TPOHA HE U3MEHUTHCsI (& M3MEHHUTCS TOJIBKO CKOPOCTh ero japurkennust). Haiinure
Takoe yuciao N.
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Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — 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 11th 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) A boy is standing next to a tree. He found that his shadow and the
shadow from the tree are casted in different directions (as shown in the figure).
Why is it so, although it is known that that sunlight illuminates both the boy
and the tree in the same direction?

2. (5-8) Winnie the Pooh and Rabbit visit each other. Both always go the
same way and each goes at his own constant speed. Winnie the Pooh leaving
his house reaches Rabbit’s house in 28 minutes. Rabbit makes it from his house
to Winnie’s house in 21 minutes. Once Winnie the Pooh and Rabbit started
simultaneously each from his house and went to meet each other. How many
minutes passed before they met?

3. (5-10) Today the inhabitants of deserts often use cars instead of camels.
However, if a car is stuck in the desert, it is difficult to pull it out of the sand,
because there is a lot of sand in the desert and nothing grows in it.

However, drivers have come up with an original way to solve this problem.
It is important that all the equipment for pulling the car out is lightweight (less
than 1 kg), very simple and cheap. What, do you think, is this method for
pulling out cars?

4. (9-11) Modern submarines move underwater faster than on the water surface
(with the same engine power and in the absence of a strong wind or current),
although the entire surface of the submarine hull undergoes friction under water
and on the water surface, only the submarine part located below the water level
experiences friction. Why modern submarines move faster underwater than on
the water?

5. (9-11) Several point electric charges are connected by non-stretchable non-
conductive threads. There are no zero charges or charges located at zero or
infinite distance from each other among all charges. The sum of charges is
equal to 0. Can such construction of charges and threads occur in equilibrium?

6. (9-11) The line AB in p
the pV-diagram shows a “__:__:__:__:_J' R
I

1 1 | | | | | y | | | |
process occurring in an pol-L i a1 1A

ideal gas (A is the ini- IR
tial state, B is the final L S
state). During this pro- L S
cess, the ideal gas tem- O P
perature increases to a L
certain point in time and !
then decreases. Deter- - - -
mine the gas pressure at . L,
this time point (express
it in terms of the quantity pop indicated in the diagram).

Note (if you have not studied it yet). If you change the temperature T,
pressure p and volume V of an ideal gas, the pV/T value remains invariable.

7. (9-11) The size of some objects is difficult to measure. For example, we
cannot apply a ruler to a candle flame.

A screen was placed next to a candle. Then clear flame images were obtained
on the screen using a lens in two different positions. The flame heights in the
images were equal to h; and ho. Find the height of the candle flame.

8. (11) A constant magnetic field having a symmetry axis is created in space.
The field is directed along this axis at each point in space. The field value
depends only on the distance from the axis.

An electron revolves in the circumferential magnetic field. The symmetry
axis passes through the center of the circle. Circle plane is perpendicular to this
axis.

The magnetic field strength is N times lower on the circumference than on
average in the area bounded by this circle. The N value can be chosen in such
a way that the electron trajectory does not change (only the electron velocity
changes), even if the magnetic field strength changes smoothly. Find this N.

http://konkurs2016.online.turlom. info
konkurs2016@turlom. info



Bmopot mrozonpedmemmnviti Typrup das wrosvhuros. 2016 200.
16 oxmabpsa (auunoe yuacmue) u 17 oxmabps — 18 noabpa (ywacmue xomano)

Konkypc no xumun

B ckobkax 1mocsie HoMepa 33/1a41 YKa3aHbl KJIaCChl, KOTOPBIM 3Ta 33/1a4a pe-
KOMEH/IyeTCsI. Y YeHUKaM 8 KJIacca IMPeIaraeTcst PernuTh 1-3 3a/1a49u, yIeHuKaM
9-11 ruraccoB — 34 3amaqn. MoKHO pernars u 3a7a9u CTaPInX Kiaccos. Ecin
BBI MJIJIIIE 8 KJIacca, HO yKe M3ydaeTe XUMUI0, TO MOXKHO PelraTh 3a/a4u JIJIst
8 kitacca (1 Jyist GoJiee CTAPIIMX KJIACCOB). PeléHnble 3a/1a49u KJacca MJajiie
CBOEr0 He BJIUSIIOT HA OIEHKY.

[Tpu BBITTOTHEHNNT 33 IAHUN BBl MOYKETE MTOJIB30BATHCS CIIPABOYHBIMU MATEPU-
aJlaMU, PACIIOJIOKEeHHbIME Ha obopore (Tabsuia Meneneesa, Tabiura pacTBo-
PUMOCTH, JIEKTPOXUMUUECKUI Psij] HAPSIXKEHUI ).

1. (8 xsacc u mazuie) Ha pucynke cxeMaTndHo nmokas3an pparMeHT KPUCTAJLIa
BEIlleCTBa, COCTOSIIIETO U3 aTOMOB (PTOpPa M JIAHTAHA, KOTOPhIE YCJIOBHO 0DO3HA-
YeHbl OOJIBIIUMY U MAaJEHbKUMU KPYKKaMU COOTBETCTBEHHO.

JIJ1s1 HADJISITHOCTH aTOMBI CIPYIIIMPOBAHBI IO CJIOSIM. ATOMBI BHY TPH KaXK 10~
IO CJIOS COeIUHEHBbl YCJIAOBHBIMU JIMHUSMU, U KaXKJIbIH CJIOM HApUCOBAaH <«HEIPO-
3padHbIM» (CKBO3b HErO KAk Obl «HE BUJHO» JPYIHE aTOMbI).

JlaHTaH o
dTOop O

[To pucynky BuIHO, 9TO aTOMOB (DTOpPA B 3TOM KPHCTAJLIe OOJIbINE, 9eM aTO-
MOB JjtanTana. Oupejiesnre, BO CKOJIbLKO pa3 OoJIbIIe.

2. (8) Ompejienure BEIIECTBO, €CIM U3BECTHO, UTO OHO COJIEPIKUT TOJBKO ATOMBI
Na, N u O u umeeT OTHOCHTEIBHYIO MOJIEKYISPHYIO Maccy oT 84 mo 88.

3. (8-9) Ckoubko docdopa MOKHO moayIuTh u3 1 Kmtorpamma docdara Kajb-
nus (Cazg(POy)2), cauras obumii Bbixo paBubiM 30% OT TEOPETUIECKU BO3MOK-
HOro (6€3 MCIO/Ib30BaHUsI APYTUX BEIECTB, cojepxaimux docdop)?

4. (8-11) B Tecro ajisi BbIIEYKH XO3MHKU JH00ABIAIOT COLY U YKCYCHYIO (Mju
JIMMOHHYT0) KucJsiory. st wero oHn 910 Jenaror? Kak npaBusibHO cieyer 3To
JIeJIaTh: HEMTOCPEJICTBEHHO B TECTO JOOABUTD COJLY, 3aT€M KHUCJIOTY UJIH CMENIATh
B OJIHOI JIOXKKE COILy ¥ KHCJIOTY U CMECh JOOABUTH B TECTO?

5. (9) Cyxytwo cmech 6e3BONHBIX KapOOHATA HATPHsI, KAPOOHATA KAJUSA U CyJlb-
dara Kams obrieit maccoit 9,74 r obpadboTasi 3OLITKOM BOIHOIO PacTBOPa, CO-
JiHOM KucsoTel. B pesysibrare Boieamioch 1,12 i raza (. y.), a B ocraBmmiics
pacTBOp m00aBmn M30BITOK BOJHOTO PACTBOPA XJIOpUa Oapus, B pe3yJibTare
Yero BBIMAJ OCAJI0K, Macca KOTOPOTO MOCJe BBICYNIUBaHUS cocTaBumia 4,66 .
Ompenenre KOJIUIECTBEHHLIA COCTAB UCXOIHON CMECH.

6. (9-11) Kycouek meramna X maccoit 2,16 r mogBepriin KUMSTIEHAIO B BOTHOM
pacTBOpe, CO/IepKaIleM HUTPAT KaJIus U TUIPOKCHJT Kajiusi. B pe3yibrare BbIIe-
JILJICSI Ta3 ¢ pe3KuM 3amaxoM obbémom 0,672 i1 (H. y., 6e3 yuéra 06béMa apoB
BOJIBI) C IUIOTHOCTBIO O Bojopoxay 8,5. Ompejesnre mMeraur X W HalUIIATe
yPaBHEHUE PEaKIIH.

7. (10-11) Kak ¢ moMOIIbI0 BOJHOIO PACTBOPA I'UJPOKCHJIA KAJIUsl, BOIHOTO Pac-
TBOpa cyiabdara Meau U Homa pasnduTb 4 MpOHyMepOBAHHBIE IIPOOUPKU, CO-
JieprKallye dTUJIEHIVINKOJIb, 3TAHOJ, H-IIPOIIAHOJI U Iporanasb? JlonosHnresbHO
MOXKHO HCIIOJIb30BATh HY2KHOE KOJUIECTBO IIYCTHIX ITPOOUPOK U CIIMPTOBKY JIJIsI
HarpeBa COJIEP>KUMOr0 TPOOUPOK.

8. (10-11) Oupezenure XUMUIECKHE BEIECTBA, 0O03HAUEHHBIE B CXEME PeaKIuii

oyksamu X, A, B, B, I', 1, E.

[Ag(NH;3)2]OH HC1 Brs KOH; C2H5OH
A B b r E
Harpes Pxpacusis
KucJias
KHucJjas
cpena
cpena
NaOH 3JIEKTPOJIU3 IIPOIIECHOBAaA
b i | OyTan P
KHCJIOTa

9. (11) HeussecTHOE IIPUPOJIHOE OPraHUYECKOE BemecTBO coxkriau. Ilocie KoH-
Jencanuu napos Boabl (1,26 T) ocTaBmmecs razo06pasHbE MPOAYKTHl PEAKIUN
TOPEHUsT TPOIYCTIIN YepPe3 BOJHBIN PACTBOP I'MAPOKCHIA KaJibiiud. Macca ocaji-
Ka coctaBmia 6 I, a 00bEM He BCTYIHUBIIErO B peakiuio azora cocrasui 0,224 i
(. y.).

OrnpesiennTe MOJIEKYIISIPHYIO U CTPYKTYPHYIO (DOPMYJIBI BEIECTBA, €CJIH 13-
BECTHO, YTO OHO Pearupyer ¢ THJPOKCHJIOM KaJjus (B BOJZHOM DAacTBOPE) B MO-
JIIpHOM cooTHomeHnu 1 : 1, ¢ coisgHOll KucjaoToit B coorHomenuun 1 : 1, a ¢
MeTaJUINIeCKUM KajimeM B cooTHorrenun 1 : 2 (Kajuuil B MOJSIPHOM COOTHOIIE-
HUM yKa3aH HA BTOPOM MECTE).
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Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — teamwork

Chemistry Competition

The numbers in parentheses given after the numbers of the problems indicate
grades of Russian school. The gth grade pupils are supposed to solve 1 to 3
problems and gth ¢4 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 grade and below) The drawing shows schematically a crystal fragment of
a compound consisting of fluorine and lanthanum atoms, which are designated
by large and small circles, respectively.

For clarity, the atoms are grouped in layers. The atoms inside each layer are
connected by conventional lines, and each layer is drawn non-transparent (so
that other atoms cannot be seen through it).

A} Lanthanum O
Y Fluorine O

It can be seen in the drawing that there are more fluorine atoms in the crystal
than lanthanum atoms. How many times more is the number of fluorines?

2. (8) Name the compound if it is known to consist of only Na, N, and O atoms
and to have a relative molecular mass from 84 to 88.

3. (8-9) How much phosphorus (in grams) that can be obtained from 1 kg of
calcium phosphate Caz(POy)s if the overall yield is 30% of the theoretically
possible. No other phosphorus-containing reactants should be used.

4. (8-11) Sodium bicarbonate and acetic (or citric) acid are often added to the
dough for baking. What is the purpose of this? How to do it properly: either
sodium bicarbonate and then the acid should be added directly to the dough or
sodium bicarbonate and the acid should be first mixed in, for example, a spoon
and the mixture should be added to the dough?

5. (9) A dry mix of anhydrous sodium carbonate, anhydrous potassium carbon-
ate, and potassium sulfate of 9.74 g total weight was treated with an excess of
aqueous hydrochloric acid. As a result, 1.12 liters (STP) of a gas evolved. An
excess of an aqueous solution of barium chloride was added to the obtained solu-
tion to give a precipitate, the weight of which after drying was 4.66 g. Calculate
the percentages of the three salts in the initial mix.

6. (9-11) A piece of metal X weighing 2.16 g was placed into an aqueous solution
containing potassium nitrate and potassium hydroxide and the solution was
boiled. This resulted in 0.672 liters (STP) of a gas with a strong smell (the
volume of water vapor is not included) and a relative density to Hy of 8.5.
Name the metal X and write down the reaction equation.

7. (10-11) How to distinguish between ethylene glycol, ethanol, n-propanol, and
propanal placed in 4 unlabeled numbered vials using only an aqueous solution
of potassium hydroxide, aqueous solution of copper(II) sulfate, and iodine.

Additionally, you may use as many empty test tubes as you need and a spirit
stove for heating the contents of the tubes.

8. (10-11) Identify the chemical substances designated in the reaction chart by
letters X, A, B, C, D, E, F.

[Ag(NH;3)2]OH HCI Br KOH; C2H50H
A - C B D F
Heating P(rea)
X Acid Acid
medium )
J/ medium
NaOH Electrolysis Propenoic
B—=%E Butane P

acid

9. (11) An unknown organic compound that occurs in nature was burned. Af-
ter condensation of water vapor (1.26 g), the gaseous products formed upon
combustion were passed through a solution of calcium hydroxide in water. The
weight of the precipitate formed was 6 g and the volume nitrogen that did not
react with the Ca(OH)z solution was 0.224 liters (STP).

Determine the molecular and structural formulas of the unknown compound
if it is known to react with potassium hydroxide (in aqueous solution) in 1:1
molar ratio, with hydrochloric acid in 1:1 molar ratio, and with potassium
metal in 1 : 2 molar ratio (two moles of K per mole of the compound).
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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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Bmopoti mrozonpedmemmnts Typrup das wrosvruros. 2016 200.
16 oxmabps (auunoe yuacmue) u 17 okmsabps — 18 noabps (ywacmue xomano)

Koukypc mo ucropun

Bce 3atanus ajgpecoBaHbl MKOJTBHUKAM BCEX KJIACCOB: KaXKIBI MOXKET BBI-
O6paTh Te, KOTOpbIE €My 110 BKYCY U IIO CHJIAM; JIOCTATOYHO BBIIIOJHHUTH XOPOIIIO
(He 0bsI3aTe/ILHO OJHOCTHIO) 2 3aJaHUsl U3 IEPBBIX BOCHMU UJIU BEPHO yKA3aTh
xotrst 661 10 mCTOpUYECKHX OMMUOOK B OJIHOM U3 TEKCTOB B 3ajaHusx 9 mym 10.

1. B ucropun ObL1 mepuoj, KOraa Ha YeTHIPEX KOHTHHEHTAX MMeJa XOXKICHIE
MOHETa I'OCY/IapCTBa, HEe MMEBIIEr0 3aMOPCKHUX KOJIOHUil. VIHTepecHO, 4To 3Ty
MOHETY B Pa3HOE BPEMsl YeKAHWJ/IU PA3HBIE TOCYIAPCTBA, a MOPTPET HA MOHETE
He MeHsIca gaxke depe3 100 jer mocsae cMepTH IpoToTuia. dTo 3To 3a MoHeTa?

2. Bo Bpems BoiiHbI Mexx 1y crpanamMu A u B, crpana A ocHoBasia Ha 3aHSITOMN
Teppuropuu B ropo, KOTOpbIit cTaji crosuieii A 3a HECKOJBKO JieT JI0 IO/l
[ICAHUsT MUPa MEeXKJy IocyJapcTBaMy (TO €CThb Jie-Fope CTOsII Ha TePPUTOPHUU
nporuBHUKa). O KAKOM TOPOJIE UIET Pedb?!

3. CocraBbTe KOPOTKYIO IEMOYKY 3HAKOMCTB Mexk 1y Abesrem Tacmamnom u Epo-
deem XabapoBbIM — U3BECTHBIMU ITy TEIIECTBEHHUKAMU-MCCIIEI0BaTE/IsiME 17 Be-
ka. (Cocen B 1EIOUKE JOJZKHBI OBITH KOTJA~TU00 3HAKOMBI JIDYT C JPYTOM. )

4. CocraBbTe KOPOTKYIO IE0YKY 3HAKOMCTB MeK Ty Bormanom XMeJ bHUIKIM U
Ousmsepom Kpomsenem. (Cocesu B 1IeIIOUKe JTOJXKHBI OBITH KOT[a~T100 3HAKOMBI
APYT € pyToM.)

5. B a7oit 6utse 3a1h dApocaBa Mynporo mnorepien mopakenue ot aejaa McTu-
cinaBa Benumkoro. He mporio n mecsna Kak Boficka BaccaJsia BHykKa fpociasa
Myunporo pas6uiu jiema Mcruciasa Besmkoro. O Kakux cpakeHHUsIX UIET PeUb !

6. B nctopunm sToro japeBHero ropojga ObLTO MHOXKeCTBO ocajl. Ho O6pasu ropos
Jb TPUKIbL. [IpraéM B mepBhIil U TpeTuil pa3 ropoji 0CaxKIaJii OTPOMHBIE
apMuH, & BO BTOPOIi pa3 CO B3sTHEM CIIPABUJICS OTPsiJl YNCIEHHOCTBIO IIPUMEDPHO
800 wesoBek. UTo 9TO 38 TOPOJ, U KOI/a OBLIN 3TU TPHU YJIAYHBIX OCABI!

7. B nepsoit nonosune XIX Beka B FOxxmoit Adpuke u Hooit Semanguu mpo-
M30ILIN PEBOJIIOIUI B BOGHHOM JI€JIeé MECTHBIX KOPEHHBIX HAPOIOB, 3YJIYyCOB U
Maopu. O0bsicHuTE, TIOYEMY Tak pon3onuio. Kakoe 3Havdenue juist JaJibHeRteit
UCTOPUY KOPEHHBIX HAPOJOB UMEJIU ITU COOBITHUS !

8. X u Y OblIH y HCTOKOB CO3JIaHUsI OJTHOTO rocyAapcrBa. VX XKU3Hb COMPOBOXK-
JaJIach MMOCTOSHHON JUCKyccreil 06 OCHOBOIIOJIOTAIONINX TPUHITATIAX CYIITEeCTBO-
BaHUs UX ponuwHbl. IlociiemoBaTebHO TPABUIN CTPAHON. YMEpan B OJUH IeHbD,
B ISITHIECSITUIETHUN F00MIIell BaXKHEHNIero coOObITHST UX KU3HU. Y MUpasd X CKa-
3as1: «Y 0OCTaéTCs KUBBIMY. X ommubascs, Y yMep HECKOJbKUMHU JacaMU paHee.
O koM uaér peun? O 9ém ObLIA UX JIUCKYCCHUST!

9. IIpounraiiTe XymoxKecTBeHHBII ncToprdecknit TekcT. Haiiinre ncropmaeckme
omuoOKU B 3TOM TekcTe. HyKHO cOCTaBUTH CITMCOK YKA3aHHBIX B TEKCTE COOBITUI
(dbaxToB), KOTOPBIE HA CAMOM JIeJIe IPOUCXOAMIIU UK He TOIJIA, UJIA HE TaM, Ui
HE TaK, KAK OIUCAHO B TEKCTE, U OObSICHUTH, KAK, [JIe U C KeM OHU [IPOUCXO/IAIIN
(nm movyemMy WX BOOOIIE HE MOTJIO GBITH).

Aunabacuc

HaBapx 06bequHEHHOINO TPEIECKOT0 OTpsiia Ipu mepcuackoit apmun Kceno-
bOHT TOJCYUTHIBAJ TOTEPU, TIOHECEHHBIE €I0 BOMICKAME B 3JI0CYACTHOI OUTBE
npu Kynakce. HeckobKo ThICSY 9/IMHOB 11Oru6Ji0 B 6010, mapa COTEH yTOHYJIA
B OypHbIX Bomax Turpa mpu orcryiuiennn. Teneps »Ke CbIHAM DJLIAJIBI IPEICTO-
SO JIJIUTESIBHOE Iy TeIecTBre Yepe3 ApaBuiicKyio IMyCTBIHIO K JAPYKECTBEHHOMN
Maccumu.

Kaxk xe ciyumiocs, 9ro HemobeuMble rpedecKkre KOTTabbl ObLIN pa3sOuThI!
TTouemy rpakjjaHe Jydninx MOJUCOB, IOTOMCTBEHHBIE aPUCTOKPATHI H OXJIOKDAa~
ThI, TOJPKHBI 0eXKaTh Yepes JuKue 3eMin Akcyma K jgasiékoit Maccumuu? Heyxe-
Jin repou ['panuka n Kunockedan okazanuch ciabee opa Aprakcepkca? Bemn
HE 3aTyIUINCH K& CAPUCCHI JTOOJIECTHBIX MeJbTacTOB!

Cexkper nopaxkerus npu Kynakce 6ot mpoct. FOubrit Kup Mutagmmit, cbra
Hapus II u Ilapucaruabl, HaMepeBaJiCs B3ATh TPOH AXEMEHUIOB U COPOCHTH
camozBania Aprakcepkca. Crepsa Kupy comyrcrBoBasia ymada. Ero apmust, co-
crosiBiias w3 kurejieil Aunaronuu, Jlugum m ycusieHHAsT MOIIHBIM I'PEYECKUM
OTPSIJIOM, JIBUTAJIACH K CTOJIMIIE TIePCUJICKOI nepkaBbl — Capiiam, He BCTpedast
CEPBE3HOTO COPOTHUBJIEHUS.

Bursa Hayasach xoporo. ['pekn cMsiin HeoOyYeHHY 0 apMuIo Aprakcepkca,
paccesiii aJIAaHCKYIO0 KOHHHUILY, 3aTOITAIN CBOMMU KAJIUTAMU OaIeapCKUX MPAII-
HUKOB. .. [lobema Obuta 6iuska. O mesepuas @opryna! FOuwiit Kup mamn xept-
BOIf city4asi. Ero KOHb CIIOTKHYJICS 00 OIPOKUHYTYIO KOJIECHUILY U IAPEBUY CBEP-
HYyJT cebe IIero.

T'ubens Kupa mocesna manuky cpeau ero Boiicka. [lobema obeprysmach mo-
paxkennem. Adunsana Kieapx ornpasuics 6bLIO B Jarepb mobeuTeneii goro-
BapUBATHCH 00 YCJIOBUSX C/Ia4M B ILUIEH, HO OB YOUT CBOMME COPATHUKAMH 33
TPYCOCTb.

I'pexam mpencrout janékuii myTh. CKOMBKO MUIb HPUJAETCSA MTPOUTH UM I10
BpaKIeOHBIM 3eMJIsTM!

Tompko 3esc u FOHoHa 3HaMOT, Kak Taxken0 ObL10 Kcenodonty. Ho, kak ro-
BOPHUTCSI, CAMBIIf TEMHBIN YacC [epej1 pacCBeToOM. B rpeveckwii larepb MpUCKaKaJl
rouer; OT Aprakcepkca ¢ JUIHBIM TUCHMOM Tapst. KceHohOHT copBasi cypryd-
HYIO [le9aTh CO CBUTKa U mpounTtaj: «['HeBa Ha Bac He JEpKy, JH00eCTHbIE Ha-
caegaukn @ununma u Lecuona! JIumb 06 ogmom Bac momo! CuacrheMm cBOMM
MMOCYUTAIO CJIYyKOY TAKUX MOJIOJIOB — YPOXKEHIIEB DJLIa bl »

IleperoBops! npomum yjaaqno. AprakcepKe 6bL1 HACTOJIBKO BIIEYATIEH IPEKa-
MM, YTO TPEJIOKIUII UM 3aBOEBATH 3eMJI BOMHCTBEHHBIX HEBPOB, MEJIAHXJIEHOB
u OyIuHOB, Te€X caMbIX, 9TO He momanuck laputo 1. YcmoBus ciyxOb1 ObLIn
[IO-HACTOSIIIEMY TTAPCKUME. 30JIOTO, IMOYECTH M 3€MJIU JOCTAHYTCS 3aBOEBaTe-
JISIM KPOBOKATHBIX JUKapeii. ['peku Tak Ke Moy duiin 1Mo JBa Japuka U 110 J1Ba
MUJIJTHAPUCHS B 3HAK IAPCKOTO PACIIOJIOMKEHUSI.

Bcekope rpedeckoe BOMCKO JIBUHYJIOCH Yepe3 MEePCUJICKOe IAPCTBO B MOXOJ
nporuB jpajékux mwiemén. Cam KcenodoHT omucas 3ToT OX0I B CBOEil 3HAMe-
HUTOM KHUre «Kupormeausi», Tak 9TO IepecKa3biBaTh €€ 3/1eCh He OyIeM.



10. IIpounTaiiTe Xym02KECTBEHHBII TEKCT O COOBITHAX, KOTOPBIE, KAK MPEIIOJIa-
raeT aBTOp, MOryIu Obl TpoucxoauTh B 1378 romy. Haiinure ncropuaeckue ommb-
k1 B Tekcre. Hy>KHO COCTABUTH CIIMCOK YKA3aHHBIX B TEeKCTe coObITHil ((hakToB),
KOTOPbIE Ha CAMOM JIejie IPOUCXOINIIN WA HE TOrJa, WA He TaM, WA HE TaK,
KaK OIUCAHO B TEKCTE, U OObLICHUTH, KAK, [JI€ U ¢ KeM OHU [POUCXOAUIN (HIn
[OYeMy UX BOOOIIE HE MOIJIO OBITH).

Boccranne yomnm

Hox Duopenriun Jlopeuo Menuau crosisi BO BuyTpenueM jsopuke [lasar-
o Bekkro. Ha crenax 3makombie ¢ gercrBa ¢dpeckun Bazapu: Bor Bena, Bor
Jluar. .. 3eck, BO ABOpe, He CJIBIIIEH IyM ToJibl ¢ mromagu Cuabopun. Ko-
merr aBrycra 1378 roga ObLI BpeMeHeM, KOTJa Perrajach cyapba ropoga. Bemn
Ha, [JIOIIAIN COOPAIUCh BOOPYKEHHBIE YECAIBIIMUKY IIIEPCTH — TOMITH, JIFOIU OT
KOTOPBIX 3aBUCUT OJIATOCOCTOSTHIE TOpoja. oM TpebyIoT, YTOOBI TPABUTETh-
CTBO TOpojia TOKOpWIoch 'puropuio XI, 3/10BpeIHOMY CTApUKY, ITOKEIABITEMY
yaymuTb OIIOpeHIHIo.

Tlouemy moHTHUK B3IyMaJ LYIIATH TOPOL?!

@roperIus Tpuodpesa CBoE OOTATCTBO TPOU3BOACTBOM UYIECHBIX CYKOHHBIX
TKaHell U3 TOHKOW BU3aHTUUCKOI mepcTu. ['0/1 38 roJoM UCITaHCKOE 30/I0TO, CaK-
coHcknit papdop, BeHrepcKas MapUKa HAKAIJIMNBAIOTCI B 3aKpoMax (hJIopeH-
Tuiickux O0aHkupoB. Ha MOHETHOM JIBOpe UEKAHATCH IOJHOBECHBIE (DJIOPUHBI,
YKpallleHHbIe TOPOJICKUM TepboM — pozoit. B ropose tBoputr Benukuit lante,
3/1€Ch B MPOIIJIOM CTOJIETUU YKUJI He MeHee Besiukuit bBokaado. Djopentuiickuit
duior HaBOAUT cTpax Ha Bcio Anpuaruky. 2Kuresm — nobpble kKaroauku. Ap-
xueruckorn />xuposramo CaBaHaposia Ha €:KeHEJIeIbHBIX [TPOIOBEJISIX 00IIMIaeT
JINTIEMEPHBIX ACKETOB, YMEPIIBJIAIONUX ILIOTh U OPOCAIONINX B OMOHb KAPTUHDI
U KHUTH.

Venexu @uropentiun — 6esibMo B ry1ady dpaniryzckoro koposist Kapia VI On
KPEINKO JEP:KUT mary Pumckoro B ABUHBOHE U IIPU HEOOXOJAUMOCTH HATPABJIU-
BaeT ero Ha CBOMX MHOI'OYMCJIEHHBIX Bparos. Ilokjgonank Makkuasesu, Kapa
HUKOTJIA He JeficTByeT HampsMyio. Bot u ceitaac on 3actasun I'puropusa XI ma-
JIOXKUTH HA TOPOJT MHTEP/IAKT.

WMuTepnukT, TO ecTh 3allpeT Ha TOPTOBJIIO, IPUBEI K MAJIEHUIO JI0XOJ0B TOPO-
xkan. [locTpagan u KupHblit Hapos, u Tomuii. Tereps Yomnu TpeOyIOT, YTOOLI
Jlopenno u npoune 3acemaresnm n3 3sé3auoit [Tamarsr nomun B Kamoccey.

Kpome Bpara BHermHero ecTb U BHyTPEHHUI — TOJJIble THOOEIUHBI, CTOPOH-
HUKH OKOHYaTeJbHOro pacnana Cesmennoit Pumckoit nmmepun. Beas onn co
Bpemén Kapisa Besmmkoro cetor cmyTy mo o6e croporbl Asbi. ViMeHHO OHEM Ha-
CTPOUJIM YOMIIA TIPOTUB TOPOJICKUX BJIACTEN M PACIPOCTPAHUIN HeJIeIble CIyXU
0 TOM, YTO TMPOKJISITHE MMAIhl BHI3BAJIO HEYPOKAM MIEHUIIBI.

C apyroit cTOpoHBI, 1 6€3 HAIBl Y YOMIIU OBLIO MTOJTHO IPUYHH IS He0BOJIb-
CTBa: HU3KUU 3apabOTOK, YKECTOKOCTb HAJICMOTPIIUKOB, MTpadbl, OTCYyTCTBUE
upaB. Ho pa3se 310 mosioxkenne He 00yCIOBIEHO DOXKECTBEHHBIM TPEIONIPEIEIe-
uuem? Besb cornacuo yuennro KajibBruHa yciiex B J1ej1aX MOXKET ObITh ITPU3HAKOM
BoxkecTBeHHOTO G/1ArOBOJIEHUST, XOTS TIPO KAXKJI0I0 M3HAYAJLHO PEIeHO, KaKOi
yZeJ1 €ro XKJET. . .

Pazmbimnenuns goxa npepsan roudasonsep Baproso Bapouuo: «Ha yimmax
ropojia MpoJnIack KpoBb!y OKa3aoch, 9TO Ha IIOMAH BHIILIA BOOPY KEHHBIE
oTpsanpl 1exoB. OHE OBICTPO paccesyin YOMITN U HABEJIH MOPSIJIOK B TOPOJIE.

Yemupenue Hepa3yMHBIX YeCAJIBIITUKOB ITO3BOJUT TOPOJCKUM BJIACTAM CO-
O6paTb Bolicka U c mo3BoJieHns: umneparopa Kapsma V 3aseprmuts Pucopxu-
MeHTO. Pa3buTth Bpaxk1e6Hy10 BoToHbIO, BHITECHUTH KOHKYPEHTOB-TE€HYI3IEB U3
Hammanum, obecrieanTs OecrrepedOoHbIE TOCTABKU PYCCKOM MITIEHUIBI U UPJIAHI-
CKOI'O MOJIOKA.. . . Terepb HeT MPesiTCTBUIA JIJIsT TOTO, YTOOBI BEYHBIN TOPO/T 3aHSLI
o1006aIoIee eMy MeCTO B UCTOPHUH.

http://konkurs2016.online.turlom. info
konkurs2016Q@turlom.info



Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — 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. There was a time in history when currency of a certain state that didn’t
have its own overseas colonies was used by people of four different continents.
Curiously, the coin in question was minted by different states, but the portrait
on the obverse stayed the same even a hundred years after the death of its
prototype. What coin is it?

2. During war between countries A and B country A founded a city in the
occupied territory which became country A’s capital some years before a peace
treaty between the two states was signed (so that de jure this city was situated
in enemy territory). What city is it?

3. Unravel a short chain of common acquaintances between famous travelers-
explorers of the 17*® century Abel Tasman and Yerofey Khabarov. (Neighbours
in the chain must have been acquainted at a certain time.)

4. Unravel a short chain of common acquaintances between Bogdan Khmelnyt-
sky and Oliver Cromwell. (Neighbours in the chain must have been acquainted
at a certain time.)

5. Son-in-law of Yaroslav the Wise lost this battle to grandfather of Mstislav
the Great. Barely a month later the army of vassal grandson of Yaroslav the
Wise crushed the grandfather of Mstislav the Great. Name the two battles.

6. This ancient city was besieged many times during its history. But it was
taken only thrice. Huge forces were besieging the city the first and the third
time, but the second time just a small company of about 800 succeeded. What
city is it and when did the successful sieges took place?

7. Warfare of two aboriginal peoples, Zulu and Maori, in South Africa and New
Zealand respectively was revolutionised in the first half of the 19'" century.
Explain, why it happened. What impact did these events have on the future
history of these aboriginal peoples?

8. X and Y both contributed to the birth of a certain state. All their lives they
constantly debated the fundamental principles of their fatherland’s existence.
They governed their country in succession. Both died on the 50*" anniversary
of the most important event of their lives. While dying X said: “Y survives”.
X was wrong, Y died several hours earlier. Who were X and Y? What was the
main subject of their debate?

9. Read a fictitious account of historical events. 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).

Anabasis

The Navarch of the united Greek forces in the Persian army, Xenophon, was
counting losses of his troops in the ill-fated Cunaxa battle. Several thousands
of Greek soldiers were lost in the struggle, a couple hundred more drowned in
the rough waters of Tigris during retreat. Now the sons of Hellas had to cross
Arabian Desert in the long journey to reach friendly Massilia.

How come the invincible Greek kottaboi were smashed? Why must citizens of
the best poleis, hereditary aristocrats and ochlocrats fly through the wild lands
of Aksum to the faraway Massilia? Are heroes of Granicus and Cynoscephalae
weaker than hordes of Artaxerxes? Sarissas of noble peltast warriors cannot be
blunt already!

The secret of the Cunaxa defeat was simple. Youthful Cyrus the Younger
son of Darius II and Parysatis desired to seize the Achaemenid throne and
overthrow Artaxerxes the imposter. In the beginning Cyrus was in luck. His
army, consisting of inhabitants of Anatolia and Lydia boosted by formidable
Greek military forces, was moving to the Persian capital Sardes not meeting
any serious resistance.

The battle started well. Greeks crushed the untrained army of Artaxerxes,
scattered Alan cavalry, trampled Balearic slingers with their caligae. The victory
was so close... Oh fickle Fortune! Young Cyrus fell, victim of a fatal accident.
His horse tripped over an overturned chariot and the prince broke his neck.

Death of Cyrus wrecked chaos among his troops. Victory turned into defeat.
Clearchus of Athens attempted to go to the victors’ camp to negotiate conditions
of surrender but was killed by his brothers-in-arms for his cowardice.

Now, Greeks are faced with a long journey. How many miles will they have
to travel in hostile lands?!

Only Zeus and Juno know how hard it all was for Xenophon. But as the
saying goes: it’s darkest before dawn. A messenger from Artaxerxes galloped
to the Greek camp with a private letter from the tsar. Xenophon tore the seal
from the scroll and read: “I hold no anger against you, valiant heirs of Philippus
and Hesiod! T have just one request! I would count myself lucky to have such
brave Greeks at my service!”

Negotiations were successful. Artaxerxes was so impressed by the Greeks,
that suggested they conquer lands of belligerent Neuri, Melanchlaeni, and Bu-
dini, the same that didn’t submit to the will of Darius I. Service conditions were
truly regal. Conquerors of bloodthirsty savages would receive gold, glory and
land. Greeks also got two darics and two milliarisia each as a sign of royal good
will.

Soon Greek troops began their long march across the Persian realm to fight
faraway tribes. Xenophon himself described this campaign in his famous book
Cyropaedia, so we won'’t retell it here.



10. Read a fictitious account of events that supposedly took place in 1378. 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).

The Ciompi revolt

Doge of Florence Lorenzo di Medici was standing in the patio of Palazzo
Vecchio. Vasari frescos familiar since childhood adorned the walls: here one
saw Vienna, there was Linz... Roar of crowds from Signoria square was muted
here in the patio. The end of August 1378 was the time when the city’s fate
hung on a thread. The Ciompi, armed woolcombers, people on whom the city’s
prosperity depended, all gathered in the square. The Ciompi demanded from
the city government to submit to Gregory XI, that malevolent old man, who
desired nothing better than to smother Florence.

Why was the Pope so set on smothering the city?

Florence became rich manufacturing wonderful woven fabrics made of fine
Byzantine wool. Year after year Spanish gold, Saxon porcelain, Hungarian
paprika accumulated in Florentine bankers’ vaults. Sterling florins decorated
with a rose (city’s arms), were struck in the mint. Great Dante was working
in the city, and a century ago there was Boccaccio, no less great. Florentine
Fleet was the terror of the Adriatic. Citizens were good catholics. Archbishop
Girolamo Savonarola in his weekly sermons denounced hypocritical ascetics who
indulged into mortification of flesh and threw books and pictures into fire.

Florence’s success was a pain for the French king Charles VI too. He was
holding the Pope in a tight grip in Avignon and at need unleashed him upon
his numerous enemies. Ardent admirer of Machiavelli, Charles never acted in
a straightforward way. Just recently he made Gregory XI place Florence under
interdict.

Interdict, in other words, prohibition of trade, had lowered citizens’ income.
Everybody was affected, both the rich and the poor. And now Ciompi were
demanding that Lorenzo and others assessors from the Star Chamber go to
Canossa.

Besides external enemies there were internal ones as well — Ghibelline scoundrels,

proponents of final abolishment of the Holy Roman Empire. They had been or-
ganising disturbances on both sides of the Alps since the time of Charlemagne.
It was they who turned Ciompi against city authorities and spread absurd ru-
mours that the Pope’s curse had caused wheat crop failure.

On the other hand, Ciompi had many reasons for unrest besides the Pope:
low wages, overseers’ cruelty, fines, lack of rights. But was not this state of
affairs due to divine predestination? According to Calvin’s doctrine business
success might be a sign of divine favour after all, even though everyone’s fate
was written beforehand. ..

Doge’s musings were interrupted by Gonfaloniere Bartolo Baroccio: “Blood-
shed! Bloodshed in the streets of the city!” Armed companies of the guilds came

out to the square. They scattered Ciompi quickly and finally restored order in
the city.

Suppression of imprudent woolcombers would allow the city authorities to
gather military forces and, with permission of Emperor Charles V granted,
finalise the Risorgimento. Vanquishing hostile Bologna, pushing Genoese rivals
out of Dalmatia, providing regular shipments of Russian wheat and Irish milk,
it would all be just a matter of time. .. There was now no obstacle left for the
Eternal City to take its appropriate place in history.
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Bmopoti mrozonpedmemuoilc Typrup oan wroavrukos. 2016 200.
16 oxkmabpsa (auunoe yuacmue) u 17 okmabps — 18 noabpa (ywacmue xomaro)

KOHKpr II0 JIMHI'BUCTUKE

Bee zamaam (NeNe 1, 2, 3)! agpecosamsr BceM KaaccaM, IPH MO/BEICHIN HTO-
IOB YUYUTBIBAIOTCS KJIACC M JIOCTUTHYTBIE PE3YJIBTATHI [0 BCEM 3aJadaM (peréH-
HBIM KAaK MOJIHOCTBIO, TAK M YACTUIHO). YUaIuMcs 8 KJiacca M MJIIAJIIIE JI0-
CTATOYHO ITOJTHOCTBIO PEIIUThH J0YI0 OOHY 3adavy, yaammmca 9—11 Kjiaccos
JIOCTATOYHO MOJTHOCTHIO PEIIUTD JI00bIe ABE 3aa9U U3 TPEX.

[Monyuennsrit Bamu otBer HykKHO 060cHOBaTH. OTBET, Make abBCOTIOTHO BEp-
HBI, HO NIPUBEIEHHBII 63 BCAKOrO 0OOCHOBAHUS, OIIEHUBACTCS HU3KO.

Bagaga 1. [lanbl NpeIjIoyKeHns Ha A3bIKEe XUHINZ W UX HePeBOIbI Ha PYCCKHil
SA3BIK:

1. raja uthta hai. Pamxa Bcraér.

2. kisan patthar ko uthvata hai. Kpecrbsnun BeauT HogHSTD KaMEHb.
3. haimstar chipta hai. XOMSIYIOK TPSTIETC.

4. raja kisan ko parhvata hai. Pamxka ormaér kpecThsiHUHA YIUTHCS.
5. pita haimstar ko chipata hai.  Oten npsuer xXoMaUKa.

6. yaha jahaz banta hai. 3ech cTpouTest Kopabiih.

7. kisan viman ko calata hai. Kpecrbsinua BeIET caMOJIET.

8. pita jahaz ko murvata hai. Orer;, BeJTUT OBEPHYTH KOPAOJIb.

9. balak pita ko khilata hai. Pe6énox kopmur orra.

3amanue 1. [lepeBenure Ha pyccKuil sS3bIK:
viman calta hai.
balak parta hai.
raja jahaz ko calvata hai.
Saganue 2. [lepesennre mHa XWHIN:
3/ech caMoJIET TOBOPAYNBAET.
XOMSY0K TIOJHUMAET KAMEHbD.
Orer; BEJIUT CHPSITATH PAJIKY.
Kpecrbsannn nmopygyaer KopMuTh PeOEHKA.
Kopabuib mibIBéT.

B kaugecrse snurpada k cruxorsopenuio «zKemesnas goporay» H. A. Hekpa-
COB TIPUBOUT CJIEIYIOIINI Pa3roBOp B IIOE3Ie:
Bansg <...>: Ilamama!l kto cTpons 3Ty mopory?
IManama <...>: I'pad IIérp Angpenu Knefinmuxenn, gymenbkal
B camom ctuxorBoperun aBTop jaét Bame Ipyroit oTBEeT — OH pACcCKa3bIBAET
€My O TSI?KEJIOM TPY/e PYCCKUX MY?KHUKOB-CTPOUTEEH.
3ananme 3. Kakune clI02KHOCTH BO3HUKAIOT IIPU IIEPEBOJIE ITOrO JINAJIOra Ha
A3BIK XUHIA?

13amaua Ne 4 IPUBOAUTCS TOIBKO B aHIVIMACKOM IIEpEBOJE 3aJaHUi — BMeCTO 3agaun Ne 3,
JJ1s1 pellleHnsl KOTOPOil TpebyeTcsl 3HAHUE PYCCKOTO SI3bIKA.

25I3pIK XAHIM OTHOCHTCS K MHIOAPHIICKO I'DyIIIe MHIOEBPOIEiCKoil ceMbu s3b1KoB. Ha
HEM roBoput 6osiee 200 MutH. yesioBek B VHmu.

IIpumeuanue. BykBa ¢ unTaeTcs mpuMepHO KakK pycckoe 4. Uéprouka Ha
ITACHON 0603HAYAET JIOJITOTY, 3HAK ~ — HOCOBOE IIPOM3HOMIeHHe. 3HaK ! mocite
corjiacHoO! 0b03HaYaeT €€ NPUJIbIXATeJIbHOE IIPOM3HOINeHue; 1, t — 0coOble CO-

IVIaCHbI€ fA3blIKa XWHJ/IU.

3amaua 2. Jlanb! cymecTBuTEIbHBIE (DUHCKOTO SI3BIKA B JIBYX (POPMAX — MMe-
HUTEJIBHOM I1aJIe2Ke €JIMHCTBEHHOTO YHCyIa 1 dJ1aTuBe (0Co00M Iajiexke O 3HaUe-
HUEM ‘U3 9ero-ambo’ mim ‘0 9émM-amub0’) MHOKECTBEHHOTO UHC/Ia, — a TAKIKe UX
[I€PEBO/IbI Ha PYCCKUM A3BIK:

] Ne /1 \ WM. mad. el. 4. \ 3JIaTUB MH. Y. \ mepeBo/I,
1 muna munista B21701(6)
2 piha pihoista JIBOD
3 toukka toukista T'yCeHUIa
4 koira koirista cobaka
5 herra herroista TOCITOTIH
6 nilkka, nilkoista MMUKOJIOTKA, JIOJIBI?KKA,
7 kukka, kukista IIBETOK
8 takka takoista odJar, KaMUH
9 nokka nokista KJTIOB
10 kala kaloista pbI0a
11 nolla nollista HOJIb
12 teltta teltoista maJjaTka
13 sauna saunoista bams, cayHa
14 juna ? moes,
15 kauppa ? Mara3mH
16 neula ? nrJa
17 loma ? OTITYCK
18 rotta ? KpbICa
19 sirkka ? CBEpPYOK
20 nunna ? MOHAXUHS

3aganue. SanosauTe mporrycku. [losicaure Bare pemrenue.
IIpumeyaHue. j quTaercsi IPUMEPHO KAK PYCCKOE 1.
3ama4va 3. Jlanbl riarosibabie (DOPMBI, HE BCE U3 KOTOPBIX MTPABUJIbHBIE:

B0A0KY , BOAOUY , BAAUUM , B0A0YYM , BOAOUEM , BAEUY, B0AOKY ,
B80A0YUUME , BAAKY , BAEKYM, , BAEHEULD , BAAUGMN

3ananne. OrMmersre HenpaBuibHbE (hOpMBbI. [lJ1st KaxK 101 paBuIbLHON Hop-
MBI YKAYKATE COOTBETCTBYIOIIYIO €if HeOIPeaeIEHHYI0 (DOPMY.
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Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — 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. Here are some Hindi' sentences and their English translations:
raja uthta hai. The raja is rising.

kisan patthar ko uthvata hai. The peasant is ordering to raise the stone.
haimstar chipta hai. The hamster is hiding.

raja kisan ko parhvata hai. The raja is making the peasant study.
pita haimstar ko chipata hai. = The father is hiding the hamster.

yaha jahaz banta hai. The ship is being built here.

kisan viman ko calata hai. The peasant is flying the plane.

pita jahaz ko murvata hai. The father is requesting to turn the ship.
balak pita ko khilata hai. The child is feeding the father.

Question 1. Translate into English:
viman calta hai.
balak parta hai.
raja jahaz ko calvata hai.

© 0N o WD

Question 2. Translate into Hindi:
The plane is turning here.
The hamster is raising the stone.
The father is requesting to hide the raja.
The peasant is ordering to feed the child.
The ship is sailing.
The famous Russian poem “The Railway” by Nikolai Nekrasov is prefaced
by the following dialogue taking place on a train:
Vanya <...>: Father, who built this railway?
Father <...>: Count Peter Andreevich Kleinmichel, darling.

The poem itself provides another answer to this question, namely, the author
tells Vanya about the hard labour of Russian peasants who actually built the
railway:.

Question 3. Why is it difficult to translate this dialogue into Hindi?

1Hindi belongs to the Indo-Aryan branch of the Indo-European language family. It is
spoken by more than 200 million people in India.

Note. c¢ = English ch. The bar above a vowel denotes vowel length, a tilde
(") means that the preceding vowel is nasalized. ! after a consonant denotes
aspiration. 7 and ¢t are special consonants of Hindi.

Problem 2. Here are some Finnish nouns in two forms — nominative singular
and elative plural (elative is a special case meaning ‘from somewhere’ or ‘about
something’) as well as their English translations.

’ # \ nom. sg. \ el. pl. \ translation
1 | muna munista egg
2 | piha pihoista yard
3 | toukka toukista | caterpillar
4 | koira koirista dog
5 | herra herroista | lord
6 | nilkka nilkoista | ankle
7 | kukka kukista flower
8 | takka takoista fireplace
9 | nokka nokista beak
10 | kala kaloista, fish
11 | nolla nollista Z€ero
12 | teltta teltoista | tent
13 | sauna saunoista | sauna
14 | juna ? train
15 | kauppa ? shop
16 | neula ? needle
17 | loma ? vacation
18 | rotta ? rat
19 | sirkka ? cricket
20 | nunna ? nun

Question. Fill in the gaps. Explain your reasoning.

Note. j= English y.

Problem 3 requires a knowledge of Russian and is replaced with Problem 4.

Problem 4. Here are Romanized singular and plural forms of some Tsakhur?
nouns as well as their English translations:

2Tsakhur is a Lezgic language spoken by approx. 23,000 speakers in Dagestan (Russia)
and Azerbaijan.



’ # \ nom. sg. \ el. pl. \ translation ‘
1118 i8by business
2 | qom qommyy top of the head
3 | ¢ol colby field
4 | salam salammy greeting
5 | quq quqar egg
6 | lat latby trough
7 | yud yudar fist
8 | Sar Sarar orb, sphere
9 | masin maSimmy car
10 | 8im Simar quince fruit
11 | fatir fatirby flour tortilla
12 | kartyf kartyfar potato
13 | ekyn ekymmy part of a field
14 | darman ? medicine
15 | yek ? walnut
16 | nay:Varij | ? mirror
17 | pamidor ? tomato
18 | kastum ? suit
19 | top ? ball
20 | alus ? saddle
21 | gawum ? melon

Question. Fill in the gaps. Explain your reasoning.

Note. £, ¢, B, §, t, and ) are special consonants of Tsakhur;i is a special

vowel. ¥ after a consonant denotes labialization.

1 marks consonant length, whereas vowel length is denoted by a bar above.
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Bmopoti muozonpedmemmviti Typrup oas wroavruros. 2016 200.
16 oxmabps (auwnoe yuacmue) u 17 oxkmabps — 18 noabps (yuacmue xomand)

Koukypc mo sureparype

Baganus Ne 1 u Ne 2 pekoMeH IyI0TCst (M yIUTHIBAIOTCS [IPU [OJIBEJIEHUN UTO-
rOB) IIKOJBHUKAM 4—9 KJIACCOB, OCTAJIbHBIE 33JIAHUS AJPECOBAHBI IMTKOJIbHUKAM
Bcex KjaccoB. He 00sg3aTe/IbHO IBITATHCS XOTh YTO-HAOY/b CKA3aTh 110 KaXKJIOMY
BOIIPOCY — JIydIlle KaK MOXKHO 60Jjiee 0OCTOSITEBHO BLIIOJHUATH OJIHO 3aJAHue
HUJIU OTBETUTH TOJLKO Ha MOHATHBIC U IIOCHJIBHBIEC BOIIPOCHI B KaXKJOM 3aJaHUH.

Bamanue 1. (4-9 kuaccer) B nauanse XIX eexa B. @. Odoescruti nanucan
ckasky «lopodox 6 mabaxepres. B net masvvury no umenu Muwa crhumcs con
0 MOM, KaK OH NONAdaem HYMPHL MY3bIKAALHOT UWKAGMYAKY U PA3208aPUBAEM,
c e€ obumamenamu. A 6 1879 200y neuzsecmmoili a6Mop 6NEPEbvie NEPEGEN Ha
pycexutl aAzvk ckasky JI. Kappoana o npursovenusx Asuco, 6 Cmpane wydec,
o3aznasus nepecod «Consa 6 yapecmee dusas U 048 8CEM NEPCOHANCAM PYCCKUE
UMEHGE.
Ileped samu dea ompwvieka U3 IMUL CKA30K.

— JluHb-iuHb-IMHb! — 3aKpUYaIN KOJIOKOJIBIUKU. — YK HAIE Y HAC Bece-
sbe! Her, Muma, mioxoe nam )kuthé. IIpaBsa, ypoKoB y HaC HET, jia 9TO Ke B
ToM TOJIKY? Mbl 661 ypoKOB He mobosiiucs. Besd Harra Gejia IMEHHO B TOM, UTO
y Hac, OeIHBIX, HIKAKOTO0 HET Jejia; HeT y HaC HU KHIKEK, HU KAPTUHOK; HET
HU TAllEHbKW, HU MaMEHbKH; HEYeM 3aHSThCH; NEJIbII JIEHb Urpail ja urpaii, a
Beb 9T0, Murna, oueHnb, ouenb cKy4dHo. [losepurs au? <...>

— a, — orBevas Murira, — BbI TOBOpHUTE MIPABLY. DTO U CO MHOI CJIydaercs:
KOTJIa TIOCJIe YU€HbsI MPUMEIThCS 33 UTPYIIKN, TO TaK BECEJIO; a KOTa B Mpa3]l-
HUK TIeJIbIH JIEHb BCE UTPAEIb JIa UTPAElIb, TO K BEYEPY U CHETAETCS CKYUHO;
7 3a TY U 32 JIPYTYIO UTPYIIKY TPUMEITbCs — BCE He MUJIO0. S TOT0 He TTOHIMAT;
OTHYEro 3TO, a TeNePb TOHUMAIO.

* % %

— [ne x Tebe <...>, — c mpe3peHreM MOTHYJ Ha HeE€ TosoBoit Vmomka.
— TbI, MOMKHO OBITH, HUKOTIA U HE UMeJa JeJia CO BpeMeHeM !

— Oudenb MoOxKeT ObITh, — YKJAOHYUBO roBoputT CoHs, 60sCh, 4TO €€ OIsTh
OJHUMYT Ha CMeX. — BOT 3a ypokamu paspe: MHE, IPU3HATHCsI, HHOM pa3 co
BpeMeHeM IpocTo 6ella — TIHETCsl, TAHETCS W KOHIIA €My HeT; YK s CHXKY, CHU-
XKy... A TO B Mpa3aHUK HEYEro NejaTh OBIBAET, — OMATHb BPeMs TaHeTcs. Bor
TYT YK sl C HUM y2KaCHO ObIOCH!

Jem noxostcu 3mu ompouieky (npouccrodum au 6 Hux wmo-mo obwee)? em
NOX0dICU IMuU npoussedenus mexcdy coboli? Kax vt cuumaeme, MONCHO AU
NPEINOAOHCUMD, HIMO GEMOP NEPEsoda «nodemompens wmo-mo 6 ckaske Odoes-
CKO20 U UCTNOADIOBAA IO 6 CE0EM MmeKrcme?

Haszosume dpyeue aumepamyprvie npoudsedenus OAs demetll, 6 KOMOPHLT
peub udém o epemenu.

Samanue 2. (4-9 kuacebl) B cepedune XIX sexa nucameav A. K. Toacmot
u e20 deoropoduvie bpamobsa npudymany 0bpas Kosvmor Ilpymxosa, om auya xo-
MOP020 CONUHANU U NYOAUKOBANY WYMOUHBLE CIMUTOMBOPERUSA, OACHU, APOPU3-
Mol U dpyeue mexemo. Odnakro 6 amom owce nepuod A. K. Toacmot npodoasican
CAMOCMOAMENLHOE MBOPUECTNEO.

Ileped samu dsa cmuzomeoperus.

Yem onu noxootcu? Hozadatimecsw, xaxoe us nux noonucarno A. K. Toacmovim,
a xaxoe — Koszvmot [Ipymxosvim, omeem apeymeHmupyime.

K xaxomy xydoorcecmeennomy HanpasAeHUIO UMEIOM OMHOUEHUE IMU CTNU-
zu? Kaxue noamu. cmaau npodosstcamenamy, mpaduyuts Kosvmor Ilpymxosa?

1) %k %k ok

JIntest CTHLINBO CKIIOHILIA
T'onoBky Ha 3epkaso Boj,

A oH yXK y HOT €€, GeTHBIIA,
Tpemnermer u 6J1eCK CBOI JIHET.

W3 Bom mosibIMAst TOJIOBKY,
JInjtes B pasmaymbe TJIsIUT;

C BBICOT yIBIOASICST, MECHIT

K neit Tuxoit 11000BBIO TOPHUT.

2) Hemenkaa 6amnana

T'oma 3a romamm. . .

Bapons! BoromoT,

Bapons! nupyior. . .

Bapon don I'punsasbmyc,

Ceit 10061€CTHBIN PHITIAPD,

Bcé B Toit ke mmozurpu
Ha xamue cuant.

Bapon don I'punsassmiyc,

WsBectHblit B ['epMmanbu

B zabpaJjrax u sarax,

Ha kamme 1pes 3aMKOM,

IIpen 3amkoMm Amasibu,

Cumut, TpUHAXMYPSICh;
Cuaur, ¥ MOJTIUT.

OrBepriia AMmaJibst
Baponosy pyky!..
Bapon ¢don I'pursBaabmayc
OT 3aMKOBBIX OKOH
Oueii He oTBOIUT
" ¢ mecra HE cxomuT;

He mwer, u me ecr.

Banauue 3. A. U. Coaorcenuyvin (1918-2008) cosdan wuka AGKOHUNHBLT NPO-
uzeedenutl, KOMOPvIE HA36GA KPOTOMKAMU. Bom 0dno us nux.

Jbpixaane

Houbto ObL1 I0KIUK, U ceifaac Iepexo/idaT o Heby Tydu, u3peaka OpbI3HeT
CJIETKA.

4 croro mox sibJtoneit oriBeTaomeit — u Apinry. He ogna g6/10HS, HO 1 TPaBbI
BOKDYT COYAIOT TOCJIE JIOXK ISl — U HET HAa3BaHUsI TOMY CJIAJKOMY JIyXY, KOTOPbIi
HAITAWBAET BO3MyX. ¢l €ro BTATHMBAIO BCEMHU JIETKWMH, OIMYIIAI0 apOMAaT BCEO
I'PY/IBIO, JIBIILY, JBIILY, TO C OTKPBITHIMU IJIA3aMHU, TO ¢ 3aKPBITHIMU — HE 3HAIO,
KaK JIydIIe.



Bor, moxkasyit, Ta BoJs — Ta eIUHCTBEHHAs, HO CaMasl JOpOrasi BOJIsi, KOTO-
poii JtUIIaeT HAC TIOPbMA: JIBIMATH TaK, JBIIATEH 37ech. HuKakast emga Ha 3eMmIe,
HUKAKO€e BUHO, HU JTazKe TOIe/Iy i KeHITTUHBI He CJIalle MHe 9TOr0 BO3/yXa, 3TOTO
BO3/IyXa, HAIIOEHHOTO MBETEHUEM, CHIPOCTBHIO, CBEYKECTHIO.

IIycth 9TO — TOIBKO KPOXOTHBIN CATUK, CXKATHIN 3BEPUHBIMHU KJIETKAMU II-
TUITAXKHBIX JOMOB. 91 ItepecTaro CJIBIIIATH CTPEJBOY MOTOIMKJIOB, 3aBbIBaHUE
paauos, 0yOoHBI rpoMKoroBopuTesieil. Iloka MOXKHO eIé JIBIIaTh MOCIe 0K s
o1, A6JIOHEH — MOKHO €IIé U IOKUTh!

Kax 6o cuumaeme, neped samu cmuzomsopenue uau pacckas? Karxue npu-
BHAKU AUPUYECKO20 UAU INUYECKO20 8 MEKCMme CEUICMEeAbCmEYIom 6 NoAb3Yy
sawezo 6v00pa?

Bown au Corvtceruypit HOBAMOPOM 6 ITMOM HCAHPE UMY OH AUWD 0G4 HOBOE
HA3BAHUE U3BECTNHOMY AUMEPAMYPHOMY Aaehuto? Mookcho au na3samv Ko20-
MO U3 ABMOPOS MUPOGOT, NUMEPANYPDL €20 NPEOUECTNEEHHUKAMU U TOYEMY ?

Hanuwume c60é npoussedenue 6 scanpe Kporomru na A100y1o memy.

Bananue 4. Ileped samu dsa onucarus 1w0xchol Howu: ud noamwve A. C. Ilyw-
xuna «Iloamasas u npouseederusn H. B. Tozoas «Ilosecmv o mom, kax nocco-
puaucy Usarn Usanosuw ¢ Usarom Hurugpoposuuems.

Tuxa ykpauHcKast HOUb.
[Ipospauno Heb60. 3BE3abI OJICIILYT.
Croell IpeMOoThI TPEBO3MOYb

He xo4er Bozayx. YyTh Tpemnemnryt
CpebpucTbIx TOIOJEH JIMCTHI.
JIyHa CIIOKOHHO ¢ BBICOTBI

Han Benoii-IlepkoBbio cusieT

W mbImHbIX TETMAHOB CaJIbI

W crapsrit 3aMOK 03apsier.

N tuxo, THXO BCe KPYTOM;

Ho B 3aMmKe mienor u cMsiTeHbe.

B oxmoii u3 GalreH, 1og OKHOM,

B riiy6okoM, TSXKKOM Pa3MBbIIIIEHBE,
Oxosan, Kouy6eit cugur

N mpagno Ha HEOO TISIUT.

Hacrama #oub. .. O, ecsin 6 s OBLIT 2KUBOIHUCEIT, ST ObI Uy IHO M300PA3UIT BCIO
npesectb Houn! ¢ 6b1 m306pasmi, Kax cnuT Becb Mupropos; Kak HEmoBUKHO
TJISIIAT HA HErO OeCUMC/IeHHBIE 3BE3/IbI; KAK BUIMMAs TUIITAHA OTJIAINIAeTCs OJIn3-
KAM U JIAJEKUM JIaeM cODaK; KaK MUMO MX HEeCETCs BJIIOOJIEHHBIN MOHOMAaph U
[IEPEeJIA3UT Yepe3 IJIETEHb C PHIIAPCKOI0 OECCTPAITHOCTHIO; KaK OeJible CTEHBI 0~
MOB, OXBA4YEHHBIE JIYHHBIM CBETOM, CTAHOBATCS Dejiee, OCEHSIONINE WX JIEPEBbs
TeMHee, TeHb OT JIEPEB JIOKUTCs YepHee, IBEThI U YMOJKHYBIIAS TPABA JyIIIU-
cTee, U CBEPYKH, HEYTOMOHHBIE PBINAPU HOYH, JPYKHO CO BCEX YIJIOB 3aBOJAT
CBOU TpecKydme recHu <...>. ¢ ObI m300pa3mi, Kak 1mo 0esoil Jopore MejabKaeT
qépHAasi T€Hb JIeTydell MBI, cajsieiics Ha Oeabie TpyObr qomoB. .. Ho Bpsia

Jim OBl 1 MOr n300pa3uTh VBana VBaHOBHMYA, BBINIEIIIErO B 3Ty HOYb C IIUJIOIO
B pyke. CrosbKo Ha Jjmle y Hero ObLIO HamucaHo pasHbix dyBcTB! Tuxo, Tuxo
IOJKpAaJICd OH U IIOJJIe3 II0J, I'yCUHBINA XJIeB.

Ymo obwezo 6 smuxr onucanuar? Donom oaa Kaxux cobvimull AGAAIOMCA
KapmuHs, npupodvl 6 IMUL NPouseedenuss?

Yem omauuaemces 20204e6Ckull NEU3aHC 0M NYWKUHCK020 7

Ipusedume npumepvt Ipy2ux AUMEPAMYPHVIT NPOUSEEIEHUTT, 6 KOMOPHLT Y-
dooicecmeenHoe ONUCAHUE “E20-AUDO UPAEm MY JHCE POAL, YWMO U 8 NOBECMU
Tozonn.

Bamanue 5. [leped samu cmuzomeopenue emopoti nososurv, XX eexa Bopuca
Puiorcezo. Ono noceaweno dpyey asmopa — noamy A. Jleonmvesy. Kax eam
KAHCEMCA, NOYEMY BAHCHO HAAUMUE IM020 noceauwerus? Obochyiime ceoti om-
eem.

IIpedaosicume c6010 UHMEPNPEMAUUIO HAZBAHUA CTNUTLOMEBOPEHUA.

B xaxuzr ewé npoussedenusr ceemum <uapckoceasbckas 3eesdas (mo ecmo
ynomunaemes Hapcekoe Ceno)? B uém cxodemeo u pazaurue MeHcoy amumi
NPOU3BEICHUAMU U OGHNHLM TMEKCOM (C MOUKU 3perus Popmb, U codeprca-
nus)?

Moorceme Au b, 8COMHUMD OPY2UE NPUMEPDL «ONOIMUSUPOSGHUAY KAKUT-
260 20podos? Kak nossus eausem wa gopmuposarue npedcmasieruti o 20pode
y arodeti? Ilpusedume odun-dea npumepa ¢ docmamouHbvimM 060CHOSBAHUEM.

ITapckoe ceJjio

Anekcanyipy JleoHTheBY
Kymurs nemésoro BuHa.
Kynuts u BoIuTh Ha CKaMeiike,
9700 TEHW HAIIH, TPU 3JIOAEHKH,
MIENTAJINCH, MYIUINCh O€3 CHA.
Kynurs, HanuThest qombsiHA.

IToeznky B Ilapckoe Ceno
OCYIIECTBUTE 70 OOJIU TIPOCTO:
TAKCUCT BE3€ET 3a JIEBIHOCTO,

B CaJIOHE TUXO U TEILIO.
«...Iloemgem B Ilapckoe Cemo?..»

«...Kyna Tam, rocrionu npocrtu, —
HEWUCIIOJTHIMOE 2KeJIaHbe.
Kakoe pazouapoBanbe

Tax pazobuygerbcs Ha BCeX,

Ha KW3Hb, HA CMEPTDH, Ha BCE TaKOe,
9T00 TOJBKO HEDO 30J10TOE,

HAC ¢ BAMU XKJET B KOHIE IIyTH. . . » ¥ HOBBII CTUX, U CTApbI T'PeX. . .

4 neHbrum KOMKAiO B TOPCTH. Kak 60/b 3BeHUT, KaK JbETCA cMeX!

«. .. YyKyI0 KU3Hb HE MOBTOPUTb,
HE yIepKaTh 4y>KOr0 CYACTh. . . »
A rtam, 3a OKHAMU, HEHACThHE,

TaM IIPOIOJIKAET JIOXKINK JIUTh.
He exem, mam0 BBIXOIUTD.

1 xoporro, 9To HUKYIA

MBI HE TIOEXAJN, KaK MUJIO:

rjie 6 MBI HU IAJIA — HAM CBETHUJIA
JINIITH TAPCKOCEThCKAsT 3BE3/1A.
Cne 6 mbl vHu >xun, HaBcera!
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Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — 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) In the early 19" century V. Odoyevsky wrote a tale The
Little Town in the Snuffbor (Gorodok v tabakerke) in which a boy named Misha
1s dreaming about getting inside the music box and speaking with its inhabitants.
In 1865 L. Carroll wrote his famous novel Alice’s Adventures in Wonderland.
There is a dialogue between Alice and the Hatter about time. You are going to
read two fragments from these stories:

“Ding-dong-ding-dong!” the chime bells rang. “What kind of fun have you
found there? No, Misha, we live badly. We don’t have classes, but what’s the
difference? They wouldn’t scare us. All our troubles are because of us, poor
souls, having nothing to do. No books, no pictures, no dad, no mum, we have
nothing to occupy ourselves with. We just play all day long, and this, Misha, is
very, very boring. Can you believe it?”

“Yes,” Misha responded, “you’re right. I had this feeling myself, when I start
playing my toys after studying, it’s a lot of fun. But when on a holiday I play
all day long by the end of the day I am bored. I try this toy and that, but none
of them make difference. I wouldn’t understand why it is so but now I see.”

X % %

Alice sighed wearily. “I think you might do something better with the time,”
she said, “than waste it in asking riddles that have no answers.”

“If you knew Time as well as I do,” said the Hatter, “you wouldn’t talk about
wasting IT. It’s HIM.

“T don’t know what you mean,” said Alice.

“Of course you don’t!” the Hatter said, tossing his head contemptuously.
“I dare say you never even spoke to Time!”

“Perhaps not,” Alice cautiously replied: “but I know I have to beat time
when I learn music.”

“Ah! that accounts for it,” said the Hatter. “He won’t stand beating. Now,
if you only kept on good terms with him, he’d do almost anything you liked
with the clock. For instance, suppose it were nine o’clock in the morning, just
time to begin lessons: you’d only have to whisper a hint to Time, and round
goes the clock in a twinkling! Half-past one, time for dinner!”

What do these two fragments share in common? What are the similarities
of the two stories? Name some other children stories in which the issue of time
1s discussed.

Task 2. (grades 4-9) In the middle of the 19" century A. Tolstoy and his
cousins made up an image of Kozma Prutkov. They published mockery poems,
fables, aphorisms and other texts on his behalf. However, at the same time,
A. Tolstoy continued writing on his own.

You are going to read two poems.

What do they share in common? Which one was signed by A. Tolstoy and
which by Kozma Prutkov? FExplain your decision. What literary movement do
these poems belong to? Which poets were the successors to Kozma Prutkov’s
tradition?

1) k ok Xk

The slender waterlily

Gazed dreaming up out of the lake.
The moon greeted her from above
With bright love plaints.

Shyly she lowers her little head
Down to the waters again —
There she sees at her feet

That poor pale fellow.

2) German Ballade

Baron von Grienwaldus
Known in Germany

Silent and gloomy

Sitting on the stone

In vizard and armor

In front of Amalia’s castle

A year after year
Barons are fighting
Barons are drinking
Baron von Grienwaldus
This honoured warrior
Sitting still there

On the very same stone
Amalia rejected

His heart and his hand

Baron von Grienwaldus

Looks at the windows

Of Amalia’s castle

Doesn’t drink, doesn’t eat

And doesn’t leave

Task 3. A. Solzhenitsyn (1918-2008) created a cycle of short stories which he
named ‘crumbles’ (krokhotki). You are going to read one of them:

Breath

It was raining at night, and now there are clouds rolling over the sky, and
some sprinkles once in a while.

I am standing under a fading apple tree and breathing. Not only this apple
tree but all the herbs around are oozing after the rain, and no word can describe
this sweet spirit that is lushing the air. T am breathing in with my lungs, feeling
the scent with this deep breath. I am breathing, breathing with my eyes open
and closed — I do not know which way is better.

This is probably The Will, this only but the most important Will of which
prison deprives us — to breath like that, to breath here. No food, or drink, or a



woman’s kiss is sweeter to me than this air, the air filled with blossom, moisture
and verdure.

No matter if it is just a small garden constraint by five-storey buildings
similar to animal cells. I cease to hear the roar of motorcycles, wailing of radios,
droning of loud-speakers. As long as I can breathe under an apple tree after the
rain, there is a reason to live!

In your opinion, is it a short story or a poem? Which lyrical or epical
characteristics condition this choice?

Was Solzhenitsyn the first to write in this genre or he just gave a new name
to a previously known literary phenomenon? Do you know any other authors
who were his predecessors in this genre?

Try to create your own piece in krokhotki genre on any topic.

Task 4. You are going to read two descriptions of a southern night, one from
A. Pushkin’s poem Poltava and from N. Gogol’s Tale of How Ivan Ivanovich
Quarreled with ITvan Nikiforovich:

The night in Ukraine is serene,

Stars glow in the translucent sky.

The breeze is loath to overcome Its somnolence.
The silvery leaves

Of poplars scarcely tremble.

The moon shines calmly down from high
Above onto the town of Bila Tserkva,

It lights the Hetman’s splendid gardens,
It lights the ancient fortress’ walls.

And silence ... silence all around,

But hectic whispers fill the fortress.
Beneath a window, in a tower,

Immersed in deep and heavy thought,

In chains, sits Kochubey, who gazes
Upon the heavens in dismay.

Oh, if T were a painter, how magnificently I would depict the night’s charms!
I would describe how all Mirgorod sleeps; how steadily the myriads of stars gaze
down upon it; how the apparent quiet is filled far and near with the barking
of dogs; how the love-sick sacristan steals past them, and scales the fence with
knightly fearlessness; how the white walls of the houses, bathed in the moonlight,
grow whiter still, the overhanging trees darker; how the shadows of the trees fall
blacker, the flowers and the silent grass become more fragrant, and the crickets,
unharmonious cavaliers of the night, strike up their rattling song in friendly
fashion on all sides. <...> I would describe how the black shadows of the bats
flit along the white road before they alight upon the white chimneys of the
cottages.

But it would hardly be within my power to depict Ivan Ivanovitch as he crept
out that night, saw in hand; or the various emotions written on his countenance!
Quietly, most quietly, he crawled along and climbed upon the goose-shed.

In what way are these descriptions similar? Which events are taking place
in both literary works, as these landscapes are being described?

In what way is Gogol’s scenery different from that of Pushkin?

Adduce some other examples of literary works in which an artistic description
serves the same function as in Gogol’s novel.

Task 5. You are going to read a poem from the late 20°" century written by
B. Ryzhy. This poem is devoted to an author’s friend and poet A. Leontyev. In
your opinion, why is this dedication important?

Offer your interpretation of the poem’s title.

Which other works mention Tsarskoye Selo? What are the similarities and
differences between these works and this poem in terms of form and content?

Do you remember any other examples of ‘poetizing’ other cities/towns? How
does poetry influence people’s perception of cities/towns? Adduce one or two
examples and explain them.

Tsarskoe Selo

To Alexander Leontiev

We go and buy some inexpensive wine,
We buy and drink together on a bench
Three shadows in deliberate design
Won't sleep, will speak and wrench.

Let’s go to Tsarskoe Selo

It is so easy to perform

And you are riding in a cab

Inside it’s calm and warm

“Let’s go to Tsarskoe Selo?..”
To hold a grudge on everyone,

“Oh no, my God, we cannot do that.  On life, on death, on all that done,

As we get down to the end So all you have is golden sky,

We will be disappointed, my friend...” New verse, old sin,

I’'m crumpling money in my hand. So strong is pain, so broad you grin!

It’s for the better that we didn’t go,
It’s so nice we stayed just there,
Tsarskoe Selo and its star glow

As we are drinking, everywhere,
And anywhere we live and flow!

“You can’t repeat somebody’s life,
Or hold somebody’s bliss...”

It is still raining outside

We need to stop our taxi ride.

http://konkurs2016.online.turlom.info
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Bmopoti mrozonpedmemmnts Typrup das wrosvruros. 2016 200.
16 oxmabps (auunoe yuacmue) u 17 okmsabps — 18 noabps (ywacmue xomano)

Koukypc 1o maremaTuke

B ckobKax yka3aHO, KaKIM KJIACCAM PEKOMEH IyeTcs 3a1aua (peIars 3a/1a9u
0oJiee cTApIIUX KJIACCOB TaKKe pa3pernaeTcs, pelrenne 3a1ad 0osee MIIaIINX
KJIACCOB IIPU [OJBEJEHUN UTOIOB HE YIUTHIBAETCH ).

1. (5-7) B 3dmke 6 sraxkeii. Ha KaxmoMm sraxe KuBér Jub0 phIaphb (Bcerma
FOBOPUT IIpaBJLy ), JUOO JIKer (Bcerjia OOMaHBIBALT).
2Kuresn 3amMKa pacckazan IPO CBOUX cocejieii:

| Ha kakom srazxe xusér | Uro ckazan ‘

6 Hurke MeHs KUBYT TOIBKO PBIIIADH.

5 Huke MeHs KUBYT TOIBKO JIZKEITHI.

4 Brimre MeHsT 2)KUBYT TOJIBKO PHITIAPH.

3 Berite Mensi )KUBET TOJIBKO OJIMH PHINADD.
2 Beriirte MeHsi )KUBYT TOJIBKO JI2KEIIbI.

1 Berimte MeHsi )KUBYT TOJIBKO JI2KEIIBI.

OmnpenenuTe, KTO (PHINAPD MW JIKEIT) HA KAKOM ITAYKE YKUBET.

2. (5-7) IIpocToe YHCIO COCTOUT M3 HECKOJBKUX 3AIMCAHHBIX MOAPS] €JIUHUIL
(manpumep, 11111111111111111111111 ). O6bacHUTE, TOYEMY KOJIUIECTBO ITUX
€JIMHUII, TaK¥Ke 00SI3aTe/IbHO JIOJI?KHO OBITH MTPOCTBIM UUCJIOM.

3. (6-9) Ha kycke pe3snHbI HApUCOBaHA IPABIJILHAS TPEYTOJbHAs ceTKa. Ha Heit
3aKpaCWJIi HEKOTOPbIE TPEYTOJLHUKH, & 3aTeM BBbIPe3a/Ii 3aKPAIIeHHYI0 9acThb
(mo JimHUSIM ceTKU). BbIpe3aHHBIH KyCcOK BBIOPOCHIIN, & y OCTABIIErocs KycKa
PEe3UHbI CKJIEUIU pa3pe3annble Kpas. 1o, 9To Moy dn/Ioch, TOKA3aHO Ha PUCYHKE
cIpasa.

3akpacbTe Ha MCXOJHOM IMECTUYTOJBHUKE TE TPEYTOJLHUKH, KOTOPBIE MOTJIN
ObITH BBIpE3aHbl (y 341298 €CTh HECKOJIBKO PEINeHHid, JOCTATOYHO yKA3aTh JIIO-
60e OJIHO pEIeHNe).

4. (7-11) DaeKTPUKK UINYT JMeKTPUIeCKuii Kabesb, 3apbIThI B 3eMiio. 3BecT-
HO, 9TO KabeJb npaMoii, mpoxonuT Ha paccrogauu osmxke 100 M ot crosida, a pac-
CTOSTHUSI OT €TOJ10a 10 KOHIOB Kabejist 6osbmre 1 kM. MOXKHO BBIKOIATH KAHABY
B (opme okpykuHOCTH pajuycoM 100 M (meHTp oKpy:kHOCTH — €T0s10). Takas
KaHaBa 00s3aTeIbHO Tepecedér Kabesb, eé maamaa 27 - 100 M.

A MOXKHO 71 BBIPBITH KaHaBY MeHbIell jnHbl (MeHbine 27 - 100 M) — Tak,
9TOOBI OHA 00s3aTE/IbHO IepeceKia Kabesib X0Ts Obl B OJJHOM MecTe?!

5. (8-11) IIpo umciao N u3BecTHO, 9TO He GbIBAET MHOTOIPDAHHUKOB, ¥ KOTOPBIX
N pébep, HO OBIBAIOT MHOIOTPAHHUKK C KouidecTBOM pédep N — 1 u N + 1.

Haiigure Takoe guciao N (nokazkure, II09€My OHO IIOIXO/IUT, & BCE OCTAIbHbBIE
YHCIIa — HET).

1 1 1 1
6. (9-11) UssectHO, 9TO — + — + — = ———.
r Yy =z r+yt+z

Jlokaxxkure, 9TO IO KpaifHeil Mepe OHO W3 YUCENI T, Y, Z PABHO T + y + 2.

7. (9-11) V u306pazk€HHOrO Ha PUCYHKE MHOIOYIOJIbHUKA JIIOObIE JIBE COCEIHUE
CTOPOHBI 00PA3yIOT MPSIMOI YT0JI, PSIJIOM C KayKJI0 CTOPOHON yKa3aHa eé JjIinHa.

.TL‘Z

IlokaxkuTe, KaK 3TOT MHOIOYTOJIbHUK pa3pe3aTh Ha JIBA MHOI'OYI'OJIbHUKA, IO-
JMOOHBIX YT ApyTy (HApHUCYiiTe, YKAYKUTE JJIUHBI CTOPOH U YTJIBI).

http://konkurs2016.online.turlom.info
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Second multidisciplinary tournament for school students, 2016
October 16 — individual; from October 17 till November 18 — 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) The castle tower is inhabited by knights (who never lie) and liars (who
never tell the truth). There are 6 stories in the tower, with a single person living
at each floor.

That is what these people are telling about their neighbors:

’ The floor the person lives at | This person’s statement

6 Everyone who lives below me is a knight
Everyone who lives below me is a liar
Everyone who lives above me is a knight
Exactly one knight lives about me
Everyone who lives above me is a liar
Everyone who lives above me is a liar

=N QO| | Ot

For each floor, determine whether the person who lives there is a knight or
a liar.

2. (5-7) Prove that if a prime number is composed from digits “1” only, then
the number of these ones must be a prime number as well.
(For example, 11111111111111111111111 is such a prime number).

3. (6-9) On a piece of elastic rubber, a regular triangular grid was drawn (see
picture on the left). Some of the triangles of this grid have been colored red.
Next, these red triangles have been cut out and removed. After that, the sides
of the holes have been glued together. The picture on the right demonstrates
the end result.

On the original grid, color those triangles that could have been cut out. (The
problem has several solutions. It is sufficient to present one solution.)

4. (7-11) Electricians are searching for an underground electric cable. They
know that this cable was placed in a straight line, and that the distance between
the pole and the cable is less than 100 meters. It is also known that the distance
between the pole and each cable end is at least 1 kilometer.

Electricians could dig a circular ditch of radius 100 meters with the center
at the pole base. Such a ditch is definitely going to intersect the cable. (See
picture). The length or such a ditch would be 27 - 100 meters meters.

The question is: is it possible to dig a ditch that would be shorter (less
than 27 - 100 meters) and would certainly intersect this cable. (One intersection
would be sufficient.)

5. (8-11) Number N is an integer number such that:

— There exists not polyhedron with NV edges.

— At the same time, there exist polyhedrons with N — 1 and N + 1 edges.
Find such number N and explain why it satisfies these conditions.

1 1 1 1
6. (9-11) It is known that — 4+ -4+ - = ———
r Yy =z r+y+z

Prove that at least one of the numbers z, y, and z is equal to = 4+ y + z.

7. (9-11) For the polygon displayed 2
on the picture, the angle between any
pair of neighboring sides is 90 de-
grees. The length of each side is
marked next to it.

Show how to cut this polygon into T
two polygons that are similar to each
other. (Draw such a cut, clearly 3
mark the side lengths and the angles
of the two polygons.)
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Bmopoti muozonpedmemmoiti Typrup das wrorvhukros. 2016 2o00.
16 oxkmsabpa (auunoe ywacmue) u 17 okmabps — 18 noabps (ywacmue xomano)

KOHKpr II0 MaTeMaTu4YeCK1uM Hurpam

Bribepure urpy, koropasi Bac 60JIbIlle 3aWHTEPECOBaAIA, W MONPoOyiiTe Ipu-
JlyMaTh Jijisi OJJHOT'O U3 UI'POKOB (IIEPBOTO WJIM BTOPOIO) CTPATEIHI0, TAPDAHTUDY-
OIILYI0 eMy 1Mobely He3aBUCHMO OT XOJ0B comepHuKa. [locrapaiiTech He TOJIBKO
yKa3aThb, KaK CJeIyeT XOIUTh, HO U OObACHUTH, IOYEMY IPU 3TOM Hem30erKeH
BbIUT'DBIIIL. OTBGT 663 MHOsICHEHUII He Y4IUTbIBACTCsA.

He nbrraiitech pemmTh Bce 3aaHusl, COXPAHUTE BpPeMs U CHJIbI JJIsl APYTUX
KOHKYPCOB. XOPOIINii AaHAJIN3 JIa2Ke TOJIbKO OJHON UI'PBI IIO3BOJINT CINTATH BAIIIE
yLIaCTI/Ie B KOHKprG yCHeLHHbIM.

1. «<Pucyem kBagpatbi». Ha kieruaroit Oymare mo cTopoHaM KJIETOYEK
HapHUCOBaHA 3aMKHYyTas JuHus B dopme KBajpara pazmepoMm N X N KJeTodek.

Urpator aBoe, XOIAT 1O OUepe. 3a X0/ MOYKHO HAPHCOBATH KBaJpaT (Jiu-
HUIO KBaJIPATHOI (POPMBI) BHYTPH 3TOrO KBajpara. PucoBaTh MOXKHO TOJBKO
10 CTOpOHAM KJjeTodeK. Hesb3st mpoBOUTH JIMHUIO 110 CTOPOHAM U yTJIaM KJie-
TOUEK, TJe PaHbIle yKe 4To-HUOY/b ObLIO HAPUCOBAHO (HO MOXKHO PUCOBATH
KB/IpaThl BHYTPH HJIN BOKPYT KB/ [PATOB, HAPHCOBAHHBIX PAHBIIE).

Kro — maumnaromuit mjim ero conepHuK — moOeUT B 3TOH Urpe, Kak Obl HI
UrpaJj ero napTHEp?

Paccmorpure cirygan, Korma:

a) N =6 6) N=1 B) N =8
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r*) IonpobyiiTe pemurh 3aja4y jjisi KaKoro-Hubyap N > 8.

IIpumevanue. 2Kropu Hen3BeCcTHBI pemnteHusi it N > 8, KOTOpble MOXKHO
3ammcaTh A0CTaTOYHO KpaTko. Ho BApyr y Bac mosyaurcd. . .
OrcyTcTBHE pellleHns: 9TOTO IIyHKTa He CHUXKAET OIEHKY 3a 3a/IaHue.

2. «Beapo c kpackoii». Bross npsmoit moporu crosit N ¢ToJIOMKOB, pac-
CTOSIHUSI MEXKJLy COCETHUMU CcToJbnKaMu onuHakosbl. Kpaitauit cronbuk (Ne 1)
ITOKPAIIEH KPACKOI U OKOJIO HETO CTOUT BEJIPO C KPACKO, OCTAJIbHBIE CTOJOMKY
He IOKpAIIEeHbI.

JlBoe 1o odepenu 3aHMMAIOTCA MOKpackoil. IlepBrIit oTHOCKHT Benpo ¢ Kpac-
KOl K JIF00OMY (110 CBOEMY YCMOTDEHHIO) €IE He HOKPAIIEHHOMY CTOJIOHMKY, CTa-
BUT BEJPO PAIOM C ITUM CTOJOMKOM M KPACHT CTOJOUK. 3aTeM TO YKe CaMoe
JieJIaeT BTOPOil, U TaK JIAJIbIIIe 110 OYePE/Id, II0Ka BCe CTOJIOUKU He Oy/IyT IIOKpa-

IIeHbI.

[IpourpsiBaer TOT, y KOro O0JIbIIE CyMMa PACCTOSTHUHN, Ha, KOTOPbIE OH TaCKaJI

BEJIPO C KPACKOIA.

Kto — mHaynnaronuii uim ero conepHuk — 1ob6eIUT B 3TOH Urpe, Kak ObI HU

UrpaJl ero mapTHép?
Paccmorpure cimydan, Koraa:
a) N =4
6) N =38

B) N — IpPOU3BOJILHOE UETHOE UHCIIO.

3. «emum kouderbi». B Hauaje Urpbl Ha CTOJIE JIEKUT Kydka u3 N

kKouder.

Urpator nBoe, XOAAT O OYepesn. 3a XOJ MOXKHO CheCThb U3 KYyIKHU OJHY
KOoHDETY 1 pa3buTh 0CTATOK TON KYUKM Ha HECKOJIBKO (60JIbIIe OHOMN) pABHBIX

KYUeK 10 HECKOJIbKY (6oJIbIie 0/HOM) KOHDET.

Tot, KTO He CMOXKET CIEeJIaTh OYEPEIHON X0 M0 IPABUJIAM, CIUTAETCS IIPO-

UT'PpaBIINM.

Kro — mauynuaronuit wim ero conepHuk — 1modeuT B 3TOM urpe, Kak Obl HA

UrpaJj ero napTaép?
Paccmorpure ciryaan, xormga:

a) N=5
6) N =6
B) N = 2016
r) N = 2017

1) N — sroboe quciio
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Second multidisciplinary tournament for school students, 2016
October 16 - individual; from October 17 till November 18 — 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 player’s 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. “Drawing squares”. On a page of grid-lined paper, an N x N square
is traced; it’s sides are aligned with the gridlines.

Two players take turns playing the game. On every move, a player adds a
new square to the picture is such a way that:

— The new square should be drawn inside the original square, it’s sides should
be aligned with gridlines.

— The sides of the new square should not intersect with the sides or corners
of any other square on the picture; however, the new square can be drawn
inside another square, or can envelope it.

The player who cannot make a turn loses the game. Which player has a winning

strategy — the first player, or the second player? (A winning strategy is a set of

instructions that one of the players can follow in order to ensure victory against
any opponent.)

Solve the problem for the cases:

a) N=6 by N=7 ¢) N =8
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d*) Try solving the problem for some N > 8.

Comment. The Olympiad committee is not aware of a reasonably compact
winning strategy for N > 8. However, you may give it a try. ..
If you have no solution for this part, your problem score will not go down.

2. “A bucket with paint”. Several plain (not painted) wooden markers
have been placed along the straight road, on the same distance from each other.
The leftmost marker (#1) has been painted, and the bucket of paint has been
placed next to it.

Two people are taking turns painting the markers. The first person carries
the bucket to the unpainted marker of his choice, places the bucket next to it,
and paints the marker. On her turn, the second person does the same, and so
on. .. The players take turns painting the markers until all markers are painted.

The person who walked the longer distance while carrying the bucket loses
the game.

Who has the winning strategy in this game: the first player or the second
player? (A winning strategy is a set of instructions that one of the players can
follow in order to ensure victory against any opponent.)

Solve the problem for the cases:
a) N =4
b) N =8

¢) N — is an even number.

3. “Candy sharing”. At the start of the game, a pile of N candies has
been placed at the table. Two player take turns making their moves. During his
or her turn, a player eats one candy from a pile, and then splits this pile into
several (more than 1) piles of several (more than 1) pieces of candy in each.

The player who is not able to make a move according to these rules loses the
game.

Who — the first or the second player — has the winning strategy in this game?
What is this strategy?

Solve the problem for the cases:

a) N=5
b) N =6
¢) N = 2016
d) N = 2017

e) N is any number
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