8-9'" degree

Task 1.

1. TMuparckuii 3aKOH [JIACHT, YTO CIIPABEJTUBbIN CIIOCO6 MeJesKKU JOOBIIH (COCTOsMIel 13 0JUMHAKO-
BBIX 30JI0TBIX MOHET) TAKON: KATIUTAH OMPE/IEIIeT, KOTO U3 KOMAH/IBI CINTAET JTOCTONHBIM HATPATBI
(3T0 KAK MHHUMYM OJIMH ITUPAT), ¥ STHM IUPATAM JaéT MAKCUMAJIbLHO BO3MOKHOE OJIHHAKOBOE KO-
JINYECTBO 30JI0THIX MOHET u3 J00brdn. OCTaTOK MOHET MOCJe TaKOH JeMEKKH - JI0JIsT KAITUTaHA.

Kanuran Kpiok #He moxkeT pemuTh 10 KaKOMY U3 MPHUHIIUIOB BbIJICJIUTH ~JTOCTOWHBIX HATIPa/IbI.
Hanpuwmep, eciin kanuran Beioeper 99 nmupartoB, TO J0Jis KAlTUTaHA B TAKOM CJaydae COCTaBUT Hl
MOHEeTa; & eCJIi Ke OH BblOepeT 77 MUPATOB, TO ero 1oy OyaeT yzxke 29 MoHeT. CKOJBKO MOHET
OBLIIO B J0OBIYE, €CJIM U3BECTHO, YTO 3TO YUCJI0 MeHbIme 10007

Pirate law states that the fair way to share the loot (consisting of identical gold coins) is as follows:
the captain determines which of the crew he considers worthy of the reward (this is at least one
pirate), and these pirates are given the maximum possible equal number of gold coins from the
loot. The rest of the coins after such a division is the captain’s share.

Captain Hook cannot decide on which principle to choose the "worthy” pirates. For example, if he
picks 99 “worthy” pirates, the captain’s share in this case is 51 coins; and if he chooses 77 pirates,
the captain’s share will be 29 coins. How many coins were in the loot if it is known that their
amount is less than 10007

2. TlupaTckuii 3aKOH TJIACAT, YTO CHPABEJIUBbBI CIIOCO0O JIeIexKKH TO0ObIYH (COCTOSIIENH U3 OTMHAKO-
BBIX 30JI0TBIX MOHET ) TAKOI: KAIUTAH OMPEJIEISeT, KOO N3 KOMAH/ B CIUTAET JOCTONHBIM HAIPA/TBI
(9T0 KAK MHUHUMYM OJIUH [UPAT), U ITUM IIHPATAM JIAET MAKCUMAJIbHO BO3MOZKHOE OJIMHAKOBOE KO-
JITYECTBO 30JI0ThIX MOHET u3 A00biun. OCTaToOK MOHET IOC/Ie TAKOH JICJIEXKKU - J0JIs KalluTaHa.

Kanuran Kpiok #He moxKer pemurh 110 KaKOMY U3 HPUHIIUIIOB BbIJIEJIUTH ~JOCTOUHBIX HAI'Pa/IbI.
Hanpuwmep, ecin kanuran Beibeper 81 mupara, TO 0/ KallMTaHa B TAKOM cJydae coctaBut 64
MOHET; a ecJiu ¥Ke OH BeibepeTr 99 mupaToB, TO ero jioJs oyaeT yxe 19 moner. V3BecTHO, 9TO YHCI0
MoHeT MeHbIe 800. CKOIbKO MOHET OBLIO B J00BIUE, €CJIU U3BECTHO, YTO 9TO IHCJI0 MeHbIne 8007

Pirate law states that the fair way to share the loot (consisting of identical gold coins) is as follows:
the captain determines which of the crew he considers worthy of the reward (this is at least one
pirate), and these pirates are given the maximum possible equal number of gold coins from the
loot. The rest of the coins after such a division is the captain’s share.

Captain Hook cannot decide on which principle to choose the "worthy” pirates. For example, if he
picks 81 “worthy” pirates, the captain’s share in this case is 64 coins; and if he chooses 99 pirates,
the captain’s share will be 19 coins. How many coins were in the loot if it is known that their
amount is less than 8007

3. TlupaTckuii 3aKOH TJIACHT, YTO CIIPABEJIUBHII COCOD JesIeKKH T00bIaH (COCTOSIIENR U3 OMHAKO-
BBIX 30JI0TBIX MOHET) TAKOI: KAIUTAH OMPEJIEISeT, KOO U3 KOMAH/IbI CIUTAET JOCTONHBIM HAIPA/TBI



(STO KaK MUHUMYM O/IUH HI/IpaT)7 U 3TUM IIUPpaTaM ﬂaéT MaKCHUMaJIbHO BO3MOZ2KHO€ OJMHAKOBOE KO-
JINYECTBO 30JI0TBIX MOHET U3 ,ZLO6BILII/I. OcTraTok MOHET IIOCJIe TAKOH ILGIIé)KKI/I - J0Jid KalliTaHa.

Kanuran Kpiok He moxker pemurh 110 KaKOMY U3 HPUHIIUIIOB BbIIEJIUTH ~JOCTOUHBIX HAI'Pa/IbI.
Hanpuwmep, ecyin kanuran Boibeper 143 nupara, TO JIoJisl KallMTaHa B TaKOM cjydae coctaBuT 61
MOHETA; a eCcJu yKe OH BhiDepeT 88 mupartoB, TO ero mao0js OyaeT yxke 39 moHeT. CKOJIBKO MOHET
OBLIIO B J00OBIYE, €CJIM U3BECTHO, YTO 9TO YUCJI0 MeHbIne 14007

Pirate law states that the fair way to share the loot (consisting of identical gold coins) is as follows:
the captain determines which of the crew he considers worthy of the reward (this is at least one
pirate), and these pirates are given the maximum possible equal number of gold coins from the
loot. The rest of the coins after such a division is the captain’s share.

Captain Hook cannot decide on which principle to choose the "worthy” pirates. For example, if
he picks 143 “worthy” pirates, the captain’s share in this case is 61 coins; and if he chooses 88
pirates, the captain’s share will be 39 coins. How many coins were in the loot if it is known that
their amount is less than 14007

[TupaTckuii 3aKOH TJIACAT, YTO CIIPABEJIUBBIN COco0 JeTeKKH 100ban (COCTOsAIE W3 ONHAKO-
BBIX 30JI0TBIX MOHET ) TAKOI: KAIUTAH OMPEJIEISeT, KOO U3 KOMAH/ bl CIUTAET JOCTONHBIM HAIPA/TBI
(9TO KAK MHUHUMYM OJIUH MUPAT), ¥ STUM MUPATAM JAET MAKCAMAIBLHO BO3MOXKHOE OJIMHAKOBOE KO-
JIMYECTBO 30JI0ThIX MOHET u3 J00biun. OCTaToK MOHET LOC/Ie TAKOH JIeJIE2KKU - 10 KAllUTaHa.

Kanuran Kpiok nHe moxeT peuuThb 110 KAKOMY U3 HPUHIUIIOB BbIJAEJUTD ~JAOCTONHBIX  HArpa/ibl.
Hanpuwmep, ecsiu kanuran BbiOeper 91 nupar, TO 10/ KallUTaHa B TakKOM cjiydae coctaButT 87
MOHET; & €CJIM Ke OH BbiOeper 77 muparToB, TO ero Jaojs oOyaer yxke 17 moHeT. CKOJIBKO MOHET
OBIJIO B M00BIYE, €CJIN W3BECTHO, YTO 3TO YUCI0 MeHbIme 9507

Pirate law states that the fair way to share the loot (consisting of identical gold coins) is as follows:
the captain determines which of the crew he considers worthy of the reward (this is at least one
pirate), and these pirates are given the maximum possible equal number of gold coins from the
loot. The rest of the coins after such a division is the captain’s share.

Captain Hook cannot decide on which principle to choose the "worthy” pirates. For example, if he
picks 91 “worthy” pirates, the captain’s share in this case is 87 coins; and if he chooses 77 pirates,
the captain’s share will be 17 coins. How many coins were in the loot if it is known that their
amount is less than 9507



Task 2.

1. Ha 6okosoii cropone C'D rtpanenun ABCD (AD > BC') ormeuena takas touka P, aro PC =
2-DP. Yepes 31y TOUKY NpOBeJIeHa MpsiMasi, TapajtenbHas AB, kotopast mepecekaetr AD B Touke
R. Haiimure miomaas Tpeyroibanka ABR, ecan miomans ABCD pasua 40, a BC = RD.

On the side C'D of trapezoid ABCD (with its base AD being larger than base BC') there is a
point P such that PC' = 2 - DP. Through this point drawn a line parallel to AB that intersects
the base AD at point R. Find the area of triangle ABR while the area of the trapezoid ABCD
is equal to 40 and BC = RD.

2. Ha 6oxkoBoii ctopone C'D tpaneruu ABCD (AD > BC) ormeuena takas touka P, ato PC =
2-DP. Yepes 1y TOUKY NpOBejieHa psiMas, napajuieiibias AB, koropas nepecekaer AD B Touke
R. Haiigure miomams tpeyroibanka ABR, ecom miomans ABCD pasna 80, a BC' = RD.

On the side C'D of trapezoid ABC'D (with its base AD being larger than base BC) there is a
point P such that PC' = 2 - DP. Through this point drawn a line parallel to AB that intersects
the base AD at point R. Find the area of triangle ABR while the area of the trapezoid ABCD
is equal to 80 and BC = RD.

3. Ha 6o0koBoii ctopone C'D tpaneruu ABCD (AD > BC) ormeuena takas rouka P, aro PC =
2- DP. Yepes 3Ty TOUKY NpOBeJeHa IpsaMas, HapajienbHas AB, kotopas nmepecekaer AD B TOUKe
R. Haijimure miomans Tpeyroiabunka ABR, ecau miomans ABCD pasua 100, a BC' = RD.

On the side C'D of trapezoid ABCD (with its base AD being larger than base BC') there is a
point P such that PC' = 2 - DP. Through this point drawn a line parallel to AB that intersects
the base AD at point R. Find the area of triangle ABR while the area of the trapezoid ABCD
is equal to 100 and BC' = RD.



4. Ha 6okosoit cropone C'D rpanenuun ABCD (AD > BC) ormedena takas rouka P, aro PC =
2-DP. Yepes 31y TOUYKY NPOBe/IeHA psiMasi, napaJjuienbias AB, koropas mepecekaetr AD B Touke
R. Haiigure miomans Tpeyroibanka ABR, ecom miomans ABCD pasna 60, a BC' = RD.

On the side C'D of trapezoid ABC'D (with its base AD being larger than base BC) there is a
point P such that PC' = 2 - DP. Through this point drawn a line parallel to AB that intersects
the base AD at point R. Find the area of triangle ABR while the area of the trapezoid ABCD
is equal to 60 and BC = RD.



Task 3.

1. Jlana mocka 6 X 6, pacKpalleHHas B IMaxMaTHOM mopgaake. CKOTbKIMHU CIIOCOOAMHI MOYKHO ITOCTa-
BUTH Ha 66.}'[1)16 KJIETKH 9 HOialleK Tak, I‘ITO6bI HUKaKHEe IBE€ IIAIIKN HE CTOdJIN 61)1 Ha OﬂHOI‘/JI KJIETKEe
1 9TO0OBl HUKAKUE JIBE MIANKN He PACIOJIaraanuch Obl B KJIeTKaX, COCEIHUX M0 YTy’

Given a board with size 6 x 6 colored in a checkerboard pattern. How many ways to put 9 checkers
on white cells of the board could there be, such that no two checkers would occupy the same cell
and would not be located in cells adjacent by the corners?

2. Jlana jmocka 8 X 8, pacKpalieHHas B MaxMaTHOM Hopsiake. CKOJIBKAMHI CIIOCOOAMI MOYKHO TTOCTa~
BUTH Ha OeJible KjieTKu 16 1raiek Tak, YToObl HUKaKue J[Be MAIIKH He CTOsI/In Obl Ha OJIHOM KJIeTKe
1 9TOOBI HUKAKWE JIBE MAITKW He PacIoJiarajuch Obl B KJIETKaX, COCEIHUX MO YTy

Given a board with size 8 X8 colored in a checkerboard pattern. How many ways to put 16 checkers
on white cells of the board could there be, such that no two checkers would occupy the same cell
and would not be located in cells adjacent by the corners?



3. /lama mocka 4 X 6, packpallleHHas B IaxMaTHOM mnopsiake. CKOJbKAME CIIOCODAMU MOXKHO IIOCTa-
BHUTDb Ha Oesible KJIeTKHU 6 Imalrek Tak, YToObl HUKaKue JIBe MAINKH He CTOSIN Obl Ha OJHOI KIeTKe
1 9TOOBI HUKAKHe JIBe IMAIIKN He PacIoaraauch Obl B KJIETKAX, COCEHUX MO YIIy?

Given a board with size 4 x 6 colored in a checkerboard pattern. How many ways to put 6 checkers
on white cells of the board could there be, such that no two checkers would occupy the same cell
and would not be located in cells adjacent by the corners?

4. Jlana jpocka 6 X 8, pacKpallleHHas: B IIaxMaTHOM HOpsijake. CKOJTbKUMEI CIIOCOOAME MOYKHO IIOCTa-
BUTH Ha OeJible KaeTKu 12 mamiek tak, 9ToObl HIKAKUe JiBe IIANKK He CTOsIJIN Obl Ha OJIHON KJIeTKe
1 9TOOBI HUKAKWE JIBe IMAIIKN He PacIoarainch Obl B KJIETKaX, COCEJIHUX M0 YLy

Given a board with size 6 x 8 colored in a checkerboard pattern. How many ways to put 12 checkers
on white cells of the board could there be, such that no two checkers would occupy the same cell
and would not be located in cells adjacent by the corners?



Task 4.

1. Haiitu Ko/gm4ecTBO HATypaJIbHBIX YuCeJ 1 > 1, JIJIsi KOTOPBIX HPH JI0O0OM HATypaJIbHOM T pas-

HOCTH x2° — T KpaTHa n.

Find the amount of integers n > 1 such that for any positive integer = the number 2%° — z is
divisible by n.

2. Haittn kosmmvuecTBO HaTypaJabHBIX duce]a n > 1, s KOTOPBHIX MPHU JIIOOOM HATYPaJhbHOM X Pas3-

HocThb 2! — x KpaTHA N.

Find the amount of integers n > 1 such that for any positive integer = the number 2?' — z is
divisible by n.

3. Haiitu kosimvyecTBO HATypaabHBIX YUCceJa 1 > 1, JJIsi KOTOPBIX MPHU JIOOOM HATYPaJbHOM X Pas-

HOCTDb 37 — T KpaTHA N..

Find the amount of integers n > 1 such that for any positive integer = the number 23" — z is
divisible by n.

4. HaiiT KOJIMYECTBO HATYPAJBHBIX YUCeT 1 > 1, JIJIT KOTOPBIX MPH JI0OOOM HATYypPAaJIbHOM T pa3-

HOCTb T — = KpaTHa n.

Find the amount of integers n > 1 such that for any positive integer = the number z'" — z is
divisible by n.



Task 5.

1. Ha jiunnoii siente B psiji 6€3 n1pobesioB 3anmcanbl Bee HATypaJibHbie ducia or 1 10 2022, obpasys
0/IHO orpomHoe unc/io: 1234567891011...20212022. Tlera u Baus 1o ouepe iu Bbr4€épkuBaior mudpbl
9TOro Ync/aa (BHIYEPKHYTYIO 1Py 3alpPerieHo BhlYepKuBaTh BTOpoil pa3). B KoHie urpsl ocra-
éTcd oflHO3HAYHOE 4YHcJio. Ecam oHO jenurcsa Ha 3, TO BHIUTpbIBaeT BaHsd, nHave — BBIUTPLIBAET
[Teta. Moxket in KTO-TO 0OecIednTh cede mobe1y He3aBHCHMO OT UI'PHI ITPOTUBHHUKA?

On a tape all positive integers from 1 to 2022 are written in a row without spaces, forming one
huge number: 1234567891011...20212022. Peter and Ivan, one-by-one, are crossing out the digits
of this number (it is forbidden to cross out the same digit twice). At the end of the game, a single
digit remains. If it is divisible by 3 then Ivan wins, otherwise Peter wins. Can one secure victory
for himself, regardless of the opponent’s play?

2. Ha pymmunoit jienTe B psij 0e3 nmpoOesioB 3amucaHbl Bce HATypaJibHble duciaa ot 1 10 1999, obpazys
OJIHO orpoMHoe uncio: 1234567891011...19981999. [letsa u Bans mo odepein BBIYEpKUBaIOT MU(pPHI
9TOro Yncaa (BbIYEPKHYTYIO IuGPY 3alpPeNeHo BhIYepKUBATHL BTOPOil pa3). B KoHIEe Urphl ocTa-
éTcd oHO3HAYHOe 4Ynca0. BEeam oHo memuTesa Ha 3, TO BRIUTphIBaeT BamHsd, mHade — BBHIUTPBIBAET
[Terst. Moxker jin KT0-TO 0becednTh cebe 1mode/ Iy He3ABUCHUMO OT UTPbI IPOTUBHUKA !

On a tape all positive integers from 1 to 1999 are written in a row without spaces, forming one
huge number: 1234567891011...19981999. Peter and Ivan, one-by-one, are crossing out the digits
of this number (it is forbidden to cross out the same digit twice). At the end of the game, a single
digit remains. If it is divisible by 3 then Ivan wins, otherwise Peter wins. Can one secure victory
for himself, regardless of the opponent’s play?

3. Ha nymmuHOI JeHTe B psii 6€3 mpobesioB 3alucaHbl Bce HATYpaibHbie uncaa or 1 go 2077, obpasys
OJTHO oTpoMHOe Juco: 1234567891011...20762077. Ilera m Bang mo odepean BEIYEPKUBAIOT UM PHI
9TOro 4Yuc/ia (BbIYEPKHYTYIO 1Py 3alPEIeHo BblYepKUBATH BTOpoil pa3). B Kouie urpsl ocra-
ércsd OJIHO3HAYHOE 4YHCJIo. Kcam oHo jenurtcs Ha 3, TO BHIUTDbIBaeT BaHs, nHave — BBIUTPHIBAET
[Tersi. Moxket jin KTO-TO 0bectednTh cede mobde/Iy He3aBUCUMO OT UI'PHI TPOTUBHUKA?



On a tape all positive integers from 1 to 2077 are written in a row without spaces, forming one
huge number: 1234567891011...20762077. Peter and Ivan, one-by-one, are crossing out the digits
of this number (it is forbidden to cross out the same digit twice). At the end of the game, a single
digit remains. If it is divisible by 3 then Ivan wins, otherwise Peter wins. Can one secure victory
for himself, regardless of the opponent’s play?

. Ha aymmanoit jienTe B psijg 6e3 nmpobesioB 3anucanbl Bce HATypasibHble duciaa ot 1 10 2007, obpa3ys
0JIHO orpoMHoe uncio: 1234567891011...20062007. [leta u Baunsg mo odepein BBIYEpKuBaIoOT MU pbI
9TOro Yncaa (BHIUYEPKHYTYIO IUGPY 3alpPeNeHo BhYepKUBATH BTOPOil pa3). B KoHIle urpsl ocra-
ércst oJIHO3HAYHOE 4ucji0. Bcim oo jiemurest HA 3, TO Bbiur'pbiBaeT Bamsi, nunade — BbIUIDbIBAET
[Terst. Moxker jin KT0-TO 0becednTh cebe 1mode/ Iy HE3ABUCUMO OT UTPbI IPOTUBHUKA !

On a tape all positive integers from 1 to 2007 are written in a row without spaces, forming one
huge number: 1234567891011...20062007. Peter and Ivan, one-by-one, are crossing out the digits
of this number (it is forbidden to cross out the same digit twice). At the end of the game, a single
digit remains. If it is divisible by 3 then Ivan wins, otherwise Peter wins. Can one secure victory
for himself, regardless of the opponent’s play?



Task 6.

1. Pemuth cucremy HepaBeHCTB:
422 + 4oy + 19y% < 2
r—y<-—1

Solve the following system of inequalities:

4a? + day + 19y* < 2
r—y < —1

2. Pemutb cucreMy HepaBeHCTB:
1122 — 102y + 3y* < 3
51 +y < —10

Solve the following system of inequalities:

112% — 10xy + 3y* < 3
or +y < —10

3. Pemuth cucremy HepaBeHCTB:
1122 + 8xy + 8y < 3
r—4y < -3

Solve the following system of inequalities:

1122 + 8zy + 8y?> < 3
r—4y < -3

4. PemmTh cucteMy HEpaBEHCTB:
1322 — dzy + 4y* < 2
20 — 4y < =3

Solve the following system of inequalities:

1322 — 4oy + 4y? < 2
20 — 4y < -3



