ITnucbmennas padora

ChIH BIBOE MOJIOXKE OTIIA. Pojuiicst oH, Korja ority 66110 24 roja. CKOJIBKO
JIeT ChIny?
B paBHOOepeHHOM TpeyrosibHUKE OJUH U3 yryioB paBen 45°. Kakoit saTo
TPEYTroJIbHUK — OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBINA WX TYIOYTOJIbHBINA !
B kuHOTEaTpE HECKOJIBKO psijioB 110 12 Kpeceii. [lepBriii psij| MpoHyMepOBaH
or 1 mo 12, Bropoit ot 13 mo 24, u tak nanee. Homep cunenusi Bacu pasen
nomepy psga [leru. Cymma HOMepOB ux cujenuit pasaa 123. Haiiaqure Homepa
cunennit Bacu u Ilerm.
Tlosst, JHama, Ceera u FOust Obtn Ha MaTemaTumdeckoit onumnuazie. Ha
Borpoc «KTo u3 Bac pemntus mocaeHion 3a1a9y > OHI OTBETU/IN TaK:

Tlona: «Jlama He pemmia 3amady. S Toxke €€ He perrmias.

Hama: «FOusa permmta 3amagay. A Bor Ceera — HeT».

Ceera: «/la, 3agauy pemmia FOust. A Bor s1 He cMoriay.

HO0ua: «Iloms pemuna 3agaay. CBera — TOXKe».
Kro mor pemutsh 3aja4y, ecin KaxKiasl JIeBOYKa OJUH pa3 CKa3aJia [paBiy, a
onuH pa3 omubaack? Ilepeuncanre Bce BO3MOXKHBIE BAPUAHTHI.

B knacce 25 gyenoBek. Moxer jin ObITh TakK, 9YTO 6 M3 HUX UMEIOT POBHO
o 3 apyra, 10 — posHo 1o 4 gpyra, a 9 — poBHO 1o 5 Apy3eil B 9TOM KJjiacce?
@ CKoJIBKUME €HOCOOAME MOXKHO T1epecTaBUTh OYKBbI B ciioBe MEXMAT
TaK, 9TO0BI MEXKIy JBYMSsI [JIACHBIMUA OyKBaMU CTOSIJIU JIBE COTJIACHBIE?
ABCD — gerbipéxyroabhuk, npuaém AD||BC. Touka M nexur Ha 1psi-
moit BC, AM 1 BD,AM — 6uccexkrpuca yria BAD, /BMA = ZABD.
Jokazkure, uro ABM D — kBajpar.

MozkeT ji cymMMa KBaJpaTOB JIBYX HEUYETHBIX YHCEJ ObITh KBAJIPATOM IIe-
Jioro uucya?

@ Haiinnre HOJI Bcex 1eBATU3HAYHBIX YUCEJI, IOy YEHHBIX IIEPECTaHOBKOM
mudp B uncse 123456789 (Br/IOUAs U CAMO ITO YHCIIO).

IInceMmennas pa60Ta
CrIH BIBOE MOJIOXKe OTIA. Pojmiics oH, Korja ority 66110 24 roga. CKOJIbKO
JIeT Cchiny?

B paBHOOGepeHHOM TpeyrosibHUKE OJuH U3 yryioB paBeH 45°. Kakoit saTo
TPEYroJIbHUK — OCTPOYTOJIbHBIN, IIPSMOYTOJIbHBIN WX TYyHOYTOJbHBINA !

B kuHOTEaTpe HECKOJIBKO psijioB 110 12 KpeceJi. [lepBriii psii MpoHyMepoBaH
or 1 mo 12, Bropoit ot 13 mo 24, u tak najnee. Homep cunenusi Bacu pasen
nomepy psiaa [lern. Cymma HOMepoB ux cujennii pasaa 123. Haiiniure HoMepa
cunennit Bacu u Ilern.
Tlosst, Jlama, Ceera n FOus Obn Ha MaremaTumdeckoil ojmummnuazie. Ha
Borrpoc «KrTo u3 Bac permi mocae Hion 3a1a49y?y OHU OTBETUJIN TaK:

Tons: «Jlama me pemmiia 3agady. S Toxe €€ He penmiiay.

Harmma: «FOmsa permta 3agaay. A Bor Ceera — HET».

Csera: «/la, 3anauy pemmia FOust. A Bor s1 He cMoryias.

FOms: «Iloms pemuna 3agaay. CBera — TOXKe».
Kro mor pemutsh 3aja4y, eciu KaxKjias JIeBOYKa OJUH pa3 CKa3aJia [paBiy, a
onuH pa3 omubiaack? [lepedncanre Bce BO3MOXKHBIE BAPUAHTHI.

B xmacce 25 4denoBexk. MoxkeT st OBITH Tak, YTO 6 M3 HUX UMEIOT POBHO
o 3 apyra, 10 — poBHO 10 4 spyra, a 9 — poBHO 1O 5 Jpy3eii B 9TOM Kiracce?
@ CKOJIBKMMH CHOCODAME MOXKHO TtepecTaBUTb OYKBHI B ciioBe MEXMAT
TakK, YTOOBI MEXKIy JABYMsl TJIACHBIMHA OYKBAMU CTOSLJIA JIBE COTJIACHBIE?
ABCD — ersipéxyroabhuk, npuaém AD||BC. Touka M nexut Ha mpsi-
moit BC, AM 1| BD,AM — 6uccexkrpuca yria BAD, /BMA = ZABD.
Hokazkure, uro ABM D — kBajpar.

Mozker jiu cymMMa KBaJIpaTOB JIBYX HEYETHBIX UUCEN OBITH KBAPATOM Ile-
Jioro uucJa?

@ Haitnure HOJI Bcex J1eBATH3HAYHBIX YUCEJI, IOy IEHHBIX I€PECTaHOBKOM
mudp B yucse 123456789 (Briouasi U camMo 3TO YUCIO).



JIucrok 1. 3HaKOMCTBO

Paspexpre kBazpar 4 X 4 Ha 1Be PaBHBIE YACTH YETHIPbMS PA3IHIHBIMU
crrocobaMu TaK, 9TOOBI JIMHUS Pa3pe3a Ijia [0 CTOpoHaM KJjeTok. Crocodsl,
PAa3/IMIAIONIecs: IIOBOPOTOM UJIN OTPaKEHUEM, CIUTAIOTCH OJINHAKOBBIMU.
Kak u3 15-iutpoBoit 609kn oTiinTh 8 1 BOIBI, UMes JiBe DOIKU BMECTHMO-
crbio 51 u 91?7 TlepenuBarh BOy MOYXKHO TOJBKO B 9TH JiBe OOYKH.

B zamucu 1% 2% 4% 8% 16 %32 % 64 = 27 3aMeHUTe 3HAKU «*» 3HAKAMA «+»
U «—>» TaK, YTOOBI PABEHCTBO CTAJIO BEPHBIM.

CKOJIBKO PA3JINYHBIX CJIOB (HE 00sI32T€IbHO OCMBICIEHHBIX) MOXKHO IOJIy-
9uUTh, NepecTaBiisist Oyksbl B caose: a) MAJIBIU; 6) MEXMAT?

a) 31 gexabps 2011 roma Bospact Esrenus AjiekcanapoBuda COBIAIAT C
cymmoii udp ero roga poxerus. CKobKo JjieT EBrenuto ArekcanipoBudy
6bw10 31 nmexkabps 2014 roga? 6) lokaKure eIMHCTBEHHOCTH OTBETA.

@ YerbIpe Apyra IPUTILTH ¢ phIOaIKn. KarKpie JIBOe COCIUTAIIN CyMMY CBOUX
yioBoB. ITosyuniock mectsb uuces: 7, 9, 14, 14, 19, 21. a) CrosbKo Beero pei6
ObL10 oliMano? 6) CMoxKeTe Jii Bbl y3HATDH, KAKOBbI ObLIU YJIOBbI?

I'pub mazbBaeTcs naoxum, ecau B HéEM He MeHbie 10 depseit. B mykorike
91 moxoit rpud u 10 xopormux. MoryT jsin Bce rpubbl B JIYKOIIIKE CTaTh XOPO-
IIIIME [IOCJIE TOTO, KAK HEKOTOPBIE YE€PBSKU MEPENOJI3yT B JIpyTrue Tpudbi?

Ha mocke 8 x 8 ma mepBoit ropm3oHTa N CTOAT 8 Oesbix uiek, a Ha
nocsiesiHeil — 8 uépHbIX dumiek. [lepBbiMu XoaaT Oejibie. 3a OIUH X0/ MOXKHO
IIepEIBUHYTH JII0OYI0 CBOIO (DUITIKY HA JIF0O0E YUCIO KJIETOK BIIEPE T UIN HA3AT
10 BEPTUKAJIN. 3AIIPEIIAeTCs XO[UTh HA 3aHSThIE I10JIs, IIePElPbIrBaTh 4epe3
UK CONEepHUKA U IMPOIYCKATh XOjbl. l[pourpeiBaeT TOT, KTO HE MOXKET
crenarh xo1a. KTo m3 urpokoB mMoxkeT obecriedntsb cebe modemy?

@ Ha kpy:kKe KakJjiasd JIeBOYKa 3HAKOMA C D JIEBOYKAMH U 6 MaJbIUKAMU, a
KaXKJIplil MaJbauK — ¢ 7 jeBoukamu u ¢ 4 majbankamu. Kakoe HanMeHbIiee
KOJIMIECTBO TITKOJBHUKOB MOXKET OBITH Ha KPYyXKKe?

Kreruarsrit kBagpar 2013 x 2013 paspe3ann Ha HECKOJIBKO MPSIMOYTOJIb-
HUKOB (II0 TpaHMIAM KJIETOK). JokazKkuTe, 9TO Cpeiu HUX HARIETCHA IPIMO-
YTOMBHUK, IEPUMETD KOTOPOTO JeJINTCA Ha 4.

JIucrok 1. 3HaKOMCTBO

Paspexbre kBazpar 4 X 4 Ha 1Be paBHBIE YACTH YETHIPbMS PA3IHIHBIMUI
criocobaMu Tak, 9TOOBI JIMHUS pa3pe3a IuIa M0 CTOpoHaM KJieToK. Crocobbl,
Pa3IMYAIONINECs TIOBOPOTOM MJIA OTPAYKEHHEM, CIUTAIOTCS OJMHAKOBBIMU.
@ Kak u3 15-urpoBoit 6049kn OTiinTh 8 1 BOBI, UMes JIBe ODOYKU BMECTHMO-
crbio 51 u 97?7 IlepenuBarh BOy MOYXKHO TOJBKO B 9TH JiBe OOYKH.

B zammcn 1%2%4 %8 %16 %32 %64 = 27 3aMeHNUTe 3HAKU «*» 3HAKAMH «—+»
U «—>» TaK, YTOOBI PABEHCTBO CTAJIO BEPHBIM.

CKOJIBKO Pa3JInYHBIX CJIOB (HE 0032TEIbHO OCMBICIEHHBIX) MOXKHO IOJLY-
9uTh, HepecTasisist Oyksbl B ciose: a) MAJIBIU; 6) MEXMAT?

a) 31 gexabpsa 2011 roma Bospact Esrenus AJiekcanapoBuda COBIAIAN C
cymmoit udp ero roga poxkieaus. CKoJIBKO JjieT EBreHuto AJtleKcanipoBudy
6b110 31 mexabps 2014 rona? 6) lokaxKure eAMHCTBEHHOCTH OTBETA.

@ Yerbipe Jipyra IPUNLIH ¢ pbibaikn. Kakpie 1Boe COCIUTAIN CyMMY CBOUX
y7oBoB. ITosyuniock mects unces: 7, 9, 14, 14, 19, 21. a) CrosbKo Beero pei6
66110 T0fiMano? 6) CMoXKeTe JiM Bbl Y3HATH, KAKOBBI ObLIN YJIOBbI?

['pub mazbBaeTcsa naoxum, ecau B HéM He MeHbie 10 gepseit. B mykorike
91 moxoit rpubd u 10 xopormux. MoryT jsin Bce rpudbbl B JIYKOIIIKE CTaTh XOPO-
MY [OCJIE TOTO, KAK HEKOTOPBIE YE€PBSIKU [IEPENOJI3yT B JIpyTrue Tpudbi?

Ha mocke 8 x 8 ma mepBoit ropm3oHTa N CTOAT 8 Oesibix uIlek, a Ha
nocsieiHeil — 8 uépHbIx dumniek. [lepBbiMu xoaaT Gesbie. 3a OIUH X0 MOXKHO
[IePEIBUHYTH JII0OYIO CBOIO (DUITIKY HA JIFOO0E YUCIO KJIETOK BIIEPE T MU HA3AT
10 BEPTUKAJIN. 3AIIPEIAaeTCsl XO[IUTh HA 3aHSThIE [10JIs, IIePENpPbIrBaTh 4epe3
UK CONepHUKA U IPOIYyCKATh XOjbl. lIpourpeiBaeT TOT, KTO HE MOXKET
crenarh xoga. KTo m3 urpokoB mMmoxer obecnednTsb cebe modemy?

@ Ha kpy:xke KaxKmast J1eBOYKa 3HAKOMA C D JeBOUKAMU U 6 MAJIBINKAMU, &
KaKJIbIif MaJbduK — ¢ 7 JieBoukamu u ¢ 4 Masipunkamu. Kakoe HanmMeHbIIee
KOJIMIECTBO IMKOJLHIUKOB MOYKET OBITH Ha KPyKKe?

Kneruarsrit kBagpar 2013 x 2013 pa3pe3ann Ha HECKOJIBKO MPIMOYTOJIb-
HUKOB (IO TpaHuNaM KJeToK). JlokaXKure, 94TO Cpeiy HUX HaiJETcs [psMo-
YTOJBLHUK, TIEPUMETP KOTOPOTO JEIUTCA Ha, 4.



JIuctok 2. JlokazarejgbcTBa OT MPOTUBHOIO
n npuHiui Jlnpuxie

Teopema 1 (npunrun Jupuxse). Ecau no n kaemxam paccadumov xoms 6ovl
n + 1 kpoauxos, mo watidemcs kaemxa, 6 Komopol cudum borvwe 001020
KPOAUKQ.

Teopema 2 (0606mmennbiit npuniun dupuxie). Ecau no n xaiemxam pac-
cadumnv boaee k - n kpoauros, mo natidemecsa xkaemixa, 20e cudum 6boavwe k
KPOAUKOG.

a) B kuacce 35 yuenukos. Jlokaxkure, 9T0O Cpeu HUX HAHILYTCsT XOTs GBI
JIBOE, Y KOTOPBIX (haMmJidsi HAUUHAETCsI C OJIHOI OYKBHI.

6) IIpu KakoM HAMMEHBIIEM KOJUYECTBE YUEHUKOB B IIKOJIE CPEJIU HUX O0g-
3aTeJIbHO HAMIyTCHA BOE, y KOTOPHIX JEHb M MECSI] POXKJIEHUsI COBIIAIAIOT !
Ha 25 crpanunax xkauru 102 orevarku. Jlokazkure, 9TO HA OJIHON U3 HUX
He MeHee D OIeYaTOK.

B wmerike siexxar 4 KpacHbIX 1 2 cMHUX IIapa. Kakoe HauMeHbIIIee UUCJI0
IIAPOB HAJIO BBITAIIUTE HE IVIsIIsl, YTOOBI CPean HUX TOYHO ObLIN TaKHe IIaphl:
a) 1 xpacupiii; 6) 1 cunnii; B) 1 kpacubiit u 1 cunuil; r) aBa OJHONBETHBIX !

VY wenoseka na rosose He 60stee 1 000 000 Bostoc, a B Mockse 6ostee 8 000 000

xuteseit. Jlokaxkure, 9TO HARIYTCA 8 MOCKBHUYEH ¢ OIMHAKOBBIM TUCIOM BOJIOC.

B mkoste 65 BOCBMUKJIACCHUKOB, U BCE OHM CIAIOT IO TPU IK3aMEHA, 34
KaXK/JIbIil U3 KOTOPBIX MOYKHO IOJIYYUTH ONeHKY 2, 3, 4 nan 5. Bepro s, 4ro
HaMIyTCs IBA IIKOJIbHUKA, 0Ty YUBIIINE OJIMHAKOBBIE OIIEHKH 3a BCE IK3aMEHBI !

@ 34 maccakupa eayT B aBTOOyCe, KOTOPBIil JetaeT 9 OCTAHOBOK, U HA STUX
OCTAHOBKAX HOBBIE TIACCAYKUPHI He 3aX0dT. JlokaxknuTe, ITO Ha KAKAX-TO JBYX
OCTAHOBKAX BBIHJIET OJIMHAKOBOE YHCJIIO TACCAYKUPOB (MOXKeT ObITh, HU OJHOIO).

3a 5 jrer 00y4YeHUst B yHUBEPCUTETE CTYIEHT caan 31 sK3aMeH, mpuiéM Ha,
KaXKJIOM Kypce OH C/IaBaJjl 9K3aMEHOB DOJbIe, ueM Ha mpenbiayriem. Ha V
Kypce 9K3aMeHOB ObLIO BTpoe 0oJiblle, ueM Ha I Kypce. A CKOJIBKO 9K3aMEHOB
6bL10 Ha IV Kypce?

Jlano 7 OTPE3KOB C JJINHAMH OT %0 no 1. Tokaxxure, 9TO CpPeIu ITUX
OTPE3KOB HANYTCs TPH, U3 KOTOPBIX MOXKHO COCTABATH TPEYTOJIHHUK.

@ Huknra pazpesas juct Gymaru mo mpsiMoii. 3areM OH pa3pe3adt o MPIMOii
OJIUH U3 IOJIYyYUBIIAXCA KYCKOB, IIOTOM — OJUH M3 TPeX HOJIy4YUBIINXCA KYyC-
KOB, U T. JI. JIoKaxKuTe, 9TO Yepe3 HECKOJIBKO Pa3pe3aHuil Cpeiu Moy YeHHBIX
MHOTOYTOJIbHUKOB Haitjlercd 100 mTyK ¢ 0JJMHAKOBBIM YHCJIOM BEPIIUH.

JIuctok 2. JlokazarejgbCcTBa OT HOPOTUBHOIO
n npuHiun Jlnpuxie

Teopema 1 (npunrnun Jdupuxise). Ecau no n kaemxkam paccadumov roms 6ovi
n + 1 kpoauxos, mo natidemcs waemxa, 6 Komopot cudum boavuwe 001020
KPOAUKQ.

Teopema 2 (o6o6mennbiit npuanun dupuxie). Ecau no n xaemxam pac-
cadumnv boaee k - n kpoauros, mo natidemcsa xaemra, 2de cudum 6boavwe k
KPOAUKOG.

a) B xuacce 35 y4enukos. Jlokazkure, 9TO Cpeu HUX HAMLyTCsT XOTS GBI
JIBO€, Y KOTOPBIX (DaMUJIMsl HAYUHAETCS C OJJHON OyKBHI.

6) IIpu KakOM HAMMEHBIIIEM KOJMYECTBE YIEHUKOB B IIKOJIE CPEJN HUX 00si-
3aTeJIbHO HANIYTCHA IBOE, ¥ KOTOPBIX JEHBb W MECSI] POXKICHUS COBIIAIAIOT

Ha 25 crpanunax kauru 102 onevarku. /okaxkure, ITO HA OJHONU U3 HUX
He MeHee D OIeYaToK.

B wmernike siexxar 4 KpacHbIX 1 2 cMHUX ITapa. Kakoe HauMeHbIIIee YHUCJI0
IIapPOB HAIO0 BLITAIIUTD HE TJISAIA, 9TOOBI CPEIN HUX TOYHO OBLIN TAKHUE IIaphl:
a) 1 xpacubiii; 6) 1 cunnii; B) 1 kpacubiit u 1 cunmit; r) aBa OJHONBETHBIX !

VY wemoseka ma rosose ue 60stee 1 000 000 Bostoc, a B Mockse 6ostee 8 000 000

xkKuresei. Jlokaxxure, ITO HAMTYTCA 8 MOCKBHUUEH ¢ OIMHAKOBBIM HUCJIOM BOJIOC.

B mikoste 65 BOCBMUKJIACCHUKOB, U BCE OHM CIAIOT IO TPU IK3aMEHA, 34
KaKJIbIif U3 KOTOPBIX MOYKHO IOJIyYUTh ONeHKY 2, 3, 4 niu 5. Bepno s, 1ro
HAMTyTCsl JIBA MIKOJIBHUKA, Oy YUBIINE OJIMHAKOBBIE OIIEHKH 38 BCE IK3aMEHBI!

@ 34 maccakupa eayT B aBTOOyCe, KOTODBIil fesraeT 9 OCTAHOBOK, U HA ITUX
OCTAaHOBKaX HOBBIE TIACCAYKUPHI He 3aX0AT. JloKaxknuTe, ITO HA KAKUX-TO JBYX
OCTAHOBKaX BBIHJIET OJIMHAKOBOE YHCJIIO TACCAYKUPOB (MOXKeT ObITh, HU OJHOIO).

3a 5 jteT 00ydUeHUsT B yHUBEPCUTETE CTYJIEHT caaa 31 sK3aMeH, mpuaém Ha,
KaXKJIOM KypCe OH CIaBaJjl 9K3aMeHOB 0oJiblie, YeM Ha mpeabiayiiem. Ha V
Kypce 3K3aMeHOB ObLIO BTpoe 0oJiblie, ueM Ha I Kypce. A CKOJIBKO 9K3aMEHOB
obw10 Ha IV Kypce?

Jlano 7 OTPE3KOB C JJIUHAMH OT 1—10 no 1. JlokaxkuTe, 9TO Cpean ITUX
OTPE3KOB HANyTCs TPH, U3 KOTOPBIX MOXKHO COCTABUTH TPEYTOJHHUK.

@ Hukwnra pazpesas juct Gymaru mo mpsiMoii. 3areM OH pa3pe3all o IPsIMOi
ONIMH M3 IOJIYIMUBIIUXCS KYCKOB, IOTOM — OJUH U3 TPEX IOJIyIUBIINXCI KyC-
KOB, U T. 1. JIoKaxKuTe, 9TO Yepe3 HECKOJIBKO Pa3pe3aHuil Cpeu oIy YeHHBIX
MHOTOYTOJILHUKOB HaleTcs 100 MTyK ¢ OJUHAKOBBIM YUCJIOM BEPIIHH.



JIuctok 3. Ilpumepbl 1 KOHTPIIPUMEPHI

Konmnpumep K ymeepaHcoeHuro — 9mo npumep, Komopuil noka3ueaem,
YIMOo 9Mo Ymeepircoenue HeGEPHO.

MoOKHO 7T PACTIONORKUTEL 12 OAMHAKOBLIX MOHET BJOJb CTEHOK OOJILIION
KBa,J[PATHON KOPOOKH TaK, 4TOOBI BJIOJIb KAsKJI0i CTEHKH JIEXKAJIO POBHO: &) 110
2 moHeTsl; 6) 10 3 MOHETBI; B) 10 4 MOHETBI; T') 1O 5 MOHeT; ) 1o 6 MOHeT;
€) no 7 moner? MoHETBI MOXKHO KJIACTH JIPYT HA JpYTa.

[TpuBeauTe KOHTPIPpUMED K KaXKJIOMY U3 CJIEIYIONIUX yTBEPKICHUIA.
a) Bce 4eTbIpéxyroibHUKY, Y KOTOPBIX BCE CTOPOHBI PABHbBI, — KBaJIPATHI.
6) Yepes s106ble TPU TOYKY ILJIOCKOCTH MOXKHO [IPOBECTH IIPSIMYIO.

B) Yepes s1106ble TPU TOYKH ILJIOCKOCTH MOXKHO [POBECTH OKPYZKHOCTbD.

r) Bce mpocreie uncia — HEUETHBIE.

) Ecau uncno genmrest Ha 2 u Ha 6, TO OHO JleamTCst ¥ HA 12.

e) Ecum uucio a nenurest Ha 15 u Ha b, T0 OHO Jesurest u Ha 15b.

Bribepure 24 kjteTKE B IPSIMOYTOJIBHUKE D X 8 U IPOBEIUTE B KAYXKIOM BbI-
OpaHHOI KJIETKE OJHY U3 JUaroHAJel Tak, YTOObI HUKAKHUE /IBE IIPOBEICHHbIE
JIMArOHAJIM He MMeJIH OOIUX KOHIIOB.

Bacsa mymaer, aTo ecou miomaib mepBoro npAMOyTOJbHUKA OOJIbINE 110~
a1 BTOPOTO, & TaKKe IIePUMETP [IEPBOrO OOJIbINE IIEPUMETPa BTOPOrO, TO
U3 [IEPBOrO MPSIMOYTOJIbHUKA MOYKHO BbIpe3aTh BTopoit. [Ipas ju on?

UNsBecTno, uto @ = b+ 1. Mozxer ju okazarbcs, aro a® = b*?

@ Bapon MroHxrayseH yTBepKIAeT, 9TO MOXKET JJisi HeKOToporo N Tak Ire-
pectaButh yucaa 1,2,..., N B JApyroM IMOpsiIKE U 3aT€M BBIIACATH UX BCE
mo/Ipsi T 63 TPOHEJIOB, 9TO B PE3Y/IbTaTe TOJYIUTCS MHOIO3HATHOE YUCTI0, KO-
TOpPOE YUTAETCs OJMHAKOBO CJIeBa HAIIPABO U CIIPABA HAJIEBO (TaKue JHUCIa
Ha3bIBAIOT nasundpomamu). He xBacraer jm 6apon?

Hodcxaska: nodymatime, npu kaxom naumenvwem N maxoe 603MONHCHO.
Powma chopmymmpoas Teopemy: ecau wucao 88a deaumcs na wucao b, mo
U YUCAO @ DEAUMCA HA HUCAO b.

a) Haitnure xorst GbI OZIMH KOHTPIPUMEDP K 3TOH Teopeme (TO €cThb Iuciio b,
JIsl KOTOPOT'O YTBEPXKJIEHUE TeOPEMbI BBINIOJIHSIETCSI HE IIPU BCEX ).

6) Ilpu kakux b yTBEpK/EHUE TEOPEMbI BEPHO, & IIPU KAKUX HEBEPHO?!

B) Ilpu mojcTaHOBKE KAKUX YUCE BMECTO 88 BCE KOHTPIPUMEPHI OCTAHYTCS
KOHTPIIPUMEPAMMU !

JIuctok 3. Ilpumepbl 1 KOHTPIIPUMEPHI

Konmnpumep K ymeepHcoeHuro — 9mo npumep, Komopwil noka3ueaem,
YIMO 9MO YmeeprHcoenue HeGEPHO.

MOKHO 7T PACTIONONKUTEL 12 OMMHAKOBBIX MOHET BJOJb CTEHOK OOJBIION
KBa,[PATHOI KOPOOKH TaK, 4TOGBI BJIOJIb KAsKJI0il CTEHKH JIEXKAJIO POBHO: &) 110
2 MoHeThl; §) 10 3 MOHETHI; B) 10 4 MOHETHI; T') 110 5 MOHET; J) 10 6 MOHeT;
e) no 7 moner? MoHETBI MOXKHO KJIACTH JIPYT Ha JpYyTa.

[TpuBeauTe KOHTPIIPUMED K KaXKJIOMY U3 CJIEIYIOIINX yTBEPKIEHUIA.
a) Bce 4eThIpéxyroibHUKH, Y KOTOPBIX BCE CTOPOHBI PABHBI, — KBaJIPATHL.
6) Yepes s106ble TPU TOYKH ILJIOCKOCTH MOXKHO [POBECTH IIPSMYIO.

B) Yepes sro6ble TpU TOYKH ILJIOCKOCTH MOXKHO [IPOBECTH OKPYZKHOCTD.

r) Bce mpocThie dncsia — HEUETHBIE.

) Ecau qucno genurcst Ha 2 u Ha 6, TO OHO JeauTCst ¥ HA 12.

e) Ecum auciio a nenurest Ha 15 u Ha b, To OHO JiesuTest U Ha 15b.

Bribepure 24 kiteTKH B IPIMOYTOJIBHUKE D X 8 U IPOBEIUTE B KAXKIIOM BbI-
OpaHHO KJIETKE OIHY U3 JMaroHaJell Tak, YTOObl HUKAKHUE /1B IIPOBEICHHbIE
IUATOHAJIN HEe UMEJIN OOIIUX KOHIIOB.

Bacsa mymaer, aTo ecim mioraib mepBOro mpsAMOYTOIbHUKA OOJIbINE 110~
I/ BTOPOrO, & TaKKe IIePUMETDP II€PBOro OOJIbIlle IIEPUMETPa BTOPOrO, TO
U3 [IEPBOrO IPSIMOYTOJIbHUKA MOYKHO BbIpe3aTh BTopoit. [Ipas ju on?

UNsBectno, uto a = b+ 1. Moxxer au okazarncs, aro a® = b*?

@ Bapon MrouxrayseH yTBep:KIaeT, YTO MOXKeT Jijiss HeKoToporo [N Tax Ire-
pecraButh uncjaa 1,2,..., N B ApyroMm NOpsiKe U 3aT€M BBIACATH UX BCE
mo/ipsiJt 6e3 TpobEsIoB, UTO B pe3ysIbTaTe TOJIYyIATCs MHOMO3HAYHOE YUCTI0, KO-
TOPOE YUTAETCs OJUHAKOBO CJIEBA HAIPABO U CHOPaBa HAJIEBO (Takue JYuC/a
Ha3bIBAIOT nasundpomamu). He xacraer s 6apon?

Hodckaska: nodymaime, npu kKaxom naumenvwem N maxoe 603MOAHCHO.
Powma chopmymmpoBas Teopemy: ecau wucao 88a deaumcs na wucao b, mo
U HUCA0 @ DCAUMCA HA HUCAO b.

a) Haitzure xorst 661 OJIMH KOHTPIPUMEDP K 3TOH Teopeme (TO ecTh Iuciio b,
JIJIsl KOTOPOT'O YTBEPXK/IEHNE TeOPEMbI BBINOJIHSIETCS HE IPU BCEX ).

6) Ilpu kakux b yTBEpK/IeHUE TEOPEMbI BEPHO, & IIPU KAKUX HEBEPHO?

B) Ilpu 1m0oACcTaHOBKE KAKUX YUCEI BMECTO 88 BCE KOHTPIPUMEDPHI OCTAHYTCS
KOHTPIPUMEPAMHE !



JIuctok 4. VIHBapuaHTHI

Hreapuarm — omo 8eAuMUHG UM CEOTCTNBO, KOMOPBIE He MEHAIOMCA TPU
PABPEWERHOIT 6 3a0ave JeUCMEUAT U OOUHAKOBYL 60 BCEL BO3MONCHBIT MO
YCA08UND 300aMU CUMYAYUAL.

B kaxkioii 3ajiade 9TOro 3aHATHs Hy»KHO Haiitum masBapuant. Hanpnwmep:
9ETHOCTD, JIEJIMMOCTD, PACKPACKA, CyMMa W IIPOU3BEICHHUE KaKUX-HUOYIb
IHCEIL.

JIarymka npbiraer BJIOJIb NPsIMOi: &) Ha 1 ¢M BIIPaBO WM BJeBO; 6) CHa-
4aja Ha 1 CM BIIPaBO, 3aT€M HA 3 CM BIIPABO WUJIH BJIEBO, 3aTEM Ha 5 CM BIPABO
WM BJIEBO, U T. A. MoXKeT i OHa OKa3aThCs B MCXOAHOM TOUKE MOCJIE CBOEIO
101-ro npbkKa?

a) MozkeT Jin MaxXMAaTHBIN CJIOH 328 MIJIJIMOH XOJIOB TIONAcTh ¢ mosst Al Ha
noste A8? 6) Tot ke BOIPOC JIJIsA MIAXMATHOTO KOHS.

Ha mocke manmcanst uncia 1, 2, 3, ..., 20, 21. MoxHo cTepeTh Jitobbie 1Ba
qucsa a U b u 3anmcarb qucio a) a + b; 6) ab; B) a + b — 2. Kakoe uncio
nostyunres nocie 20 takux geiictuit? r) MoxHO cTepeTh J00ble J[Ba 9ucIa
U 3aliCaTh UX Pa3HOCTh. MOXKHO Ju JOGHTBHCS TOTO, YTOOBI B PE3YJILTATE
BCE YMCIa HA JIOCKE CTAIM HyJIsaMu? 1) Bompoc myHKTa T), €C/ln HAIUCAHBI
HaTypaJbHbIe dncaa oT 1 10 23.

a) Ha crouie crogar 4 crakana: Tpy CTOST HPABUILHO, & 9€TBEPTHINA — BBEPX
nHOM. Paszperaercs ofHOBpEMEHHO IePEeBEPHY TH JII00bIE 1Ba cTakaHa. MoKHO
JIX 338 HECKOJIBKO TAKUX OIEPAINil TIOCTABUTH BCE CTAKAHBI BBEPX JIHOM?!

6) Ha mocke mammcanbr umcia 0, 0, 0, 1. 3a oauH mar paspemaercs TpH-
0aBJIATh €IUHUIY K JIIOOBIM JIBYM W3 HUX. MOXKHO JIU 33 HECKOJIBKO TAKUX
orepauii cIejaTh BCe YUC/ia PaBHBIMU !

B knerkax kBagparHoi Tabmuipl 10 X 10 paccrasiens! nndpsl. U3 mudp
KaKJIOr0 CTOJIONA W KaxKJI0# CTPOKHU cocTaBumin 10-3HAYMHBIE YHCIa — BCErO
nostyamiock 20 ancen. Moxker jin Tak ObITH, 9TO U3 HUX POBHO 19 messTes Ha
Tpu?

@ a) Ha kaxk10it u3 KJIeTOK JIOCKH pasMepoM 5 X 5 cujiest XKyK. B mosens
KaXKJIbIN JKYK TEePernoJI3 Ha COCeTHIO0 M0 CTOPOHE KJIETKY JTocKu. JlokaxkuTe,
9TO Teneph 10 KpaliHeit Mepe O/lHa KJIeTKa Ha JI0CKe OymeT CBODOIHOIA.

6) Ha maxmarnoii gocke 5 X 5 paccraBuiu 25 malieK — 1o 0JHON Ha KazK 10l
kJieTke. IToToM Bce mIalmKy CHSUIM C JJOCKW, HO 3aIIOMHMJINA, HA KAKOH KJIeTKe
crosta Kakjasg. MOXKHO Jin emé pa3 pPacCTaBUTh INAIIKK Ha JIOCKE TaKUM
06pa30oM, 4TOOBI KazKasi MAIIKa CTOsIa Ha KJIeTKe, coce/iHel (110 CTOpOHE) ¢
TOI, HA KOTOPO OHA CTOsLJIa B IIPOILIbIA pa3?

JIncTok 4. VIHBapuaHTHI

Hnsapuarm — 9mo eAuvuna Uil c80UCMBO, KOMOPbIE He MEHAIOMCA TNPU
PASPEWENHOIT 6 3a0a1e JeUCMBUAT U OOUHAKOBYE 60 BCEL BO3MONCHBIT MO
YCA08UN 300aMU CUMYAUUAL.

B kaxioit 3ajaue 9TOro 3aHATHs Hy»KHO Haiitu masBapuant. Harnpnmep:
9ETHOCTD, JIEIMMOCTD, PACKPACKa, CyMMa WM IIPOU3BEJCHUE KaKUX-HUOYIb
“IHCEL.

JIsrymka npbiraer BJIOJIb OPsIMOi: &) Ha 1 ¢M BIIPaBO WiM BJeBO; 6) CHa-
Jaja Ha 1 cM BIIPaBO, 3aTeM Ha 3 CM BIPABO WJIH BJIEBO, 3aTEM Ha 5 CM BIPABO
UJIM BJIEBO, U T. A. MOXKeT i OHa OKa3aThCs B HCXOMHON TOUKE MOCJIE CBOErO
101-ro npbrKKa?

a) MozkeT Jii maxMaTHBIH CJIOH 38 MIJIJIMOH XOJIOB IIONAcTh ¢ mosist Al Ha
noste A87 6) Tor »ke BOIpOC ISt MAXMATHOTO KOHS.

Ha mocke manmcanst uncia 1, 2, 3, ..., 20, 21. MoxHo crepeThb Jitobbie 1Ba
qmuesia a u b u 3anmcarb ducyio a) a + b; 6) ab; B) a + b — 2. Kakoe uncio
nostyantes nocie 20 rakux gefictuit? r) MoxkHO cTepeTh Jo0ble JBa 9ucIa
U 3aIMcaTh UX Pa3sHOCTh. MOXKHO M JOGHTLCA TOTO, 9TOOBI B PE3YJIbTATE
BCE YMCIa HA JOCKE CTAMW Hyaamu?! ) Bompoc IyHKTa T), eCIu HAIMCAHDI
HATypaJIbHbIe Yuciaa oT 1 mo 23.

E a) Ha crouie croar 4 crakana: Tpy CTOST NPABUILHO, & 9€TBEPTHINA — BBEPX
naoM. Paspernaercst oqHOBpEeMEHHO TIepeBepHYTH JII00bIEe qBa cTakaHa. MoxKHO
JIX 33 HECKOJIBKO TAKUX OIEPAIN MOCTABUTH BCE CTAKAHBI BBEPX JIHOM?

6) Ha mocke mammcansr umcsa 0, 0, 0, 1. 3a oguH mar pasperraercs TpH-
0aBJIATh €IUHUILy K JIFOOBIM JIBYM W3 HUX. MOXKHO JIM 38 HECKOJIBKO TAKHX
orepanuii clieJaTh BCe YKMCJIa PABHBIMU?!

B knerkax kBajgparHoit Tabmuipl 10 X 10 paccrasiens! nudpst. U3 mudp
KasKJIOro CTOJIONA W KaxKJ10if CTPOKHU cocTaBmiin 10-3HAMHBIE YHMCIa — BCErO
nmoryaniock 20 uncesr. Moxker jin Tak OBITH, 9TO U3 HUX POBHO 19 messarces Ha
Tpu?

@ a) Ha kakioit u3 KJIeTOK JIOCKH pa3MepoM 5 X 5 cujiest XKyK. B mosiens
KaKJIbII YKyK TIEPETNOJI3 Ha COCETHIOI IO CTOPOHE KJIETKY JIOCKHU. JlokaxKuTe,
9TO Temephb IO KpaifHeil Mepe OfHAa KJIeTKa Ha J0CKe OyIeT CBOOOIHOM.

6) Ha maxmarnoii gocke 5 X 5 paccraBuiu 25 IIalieK — 10 OJHON Ha KaxKI0i
kJieTke. IToToM Bce IMAIIKM CHSIM C JJOCKU, HO 3AIIOMHMJINA, HA KAKOW KJIETKe
crosta Kazkjas. MOXKHO Jin emé pa3 pPacCTaBUTh INAIIKK HA JIOCKE TaKUM
06pa3oM, 9TOOBI KazKasi MAIIKa CTOsIa Ha KJIeTKe, cocesiHel (110 CTOpOoHe) ¢
TOM, HAa KOTOPOI OHA CTOsIIa B IPOILIBIA pa3?



a) B kuerkax xsazaparnoii Tabiuupr 10 x 10 paccrasienst mubpsr. 13
udp KaxKI0ro cTosIona M KaxkJoil cTpoku cocraBuian 10-3HaYHbIE YHCIA —
Bcero nosryauaoch 20 guces. MokeT jin ObITH, YTO POBHO 19 M3 HUX JEJATCS
Ha 3?7 6) Ilerst BB B KOMIbIOTED uncio 1. Kaxayro cekyHiy KOMIbIOTED
npubaBJIseT K YUC/IY Ha 9KpaHe cyMMmy ero nmudp. Moxer jin depe3 Kakoe-To
BpeMsl Ha 9KpaHe MOsiBUThC dnciio 1234567897

Ilo kpyry crosit HarypaabHbIe uncaa or 1 10 6 1o mopsiiKy. Pazpermraercs
K JIFOOBIM TPEM TOIPSII WLYIIIUM 9HACIaM TPUOABUTH 1O 1 mim u3 JII0OBIX TPEX,
CTOANUX Yepe3 OJIHO, BIYeCTh 1. MOXKHO i ¢ TIOMOIIBIO HECKOIBKUX TAKUX
oreparuii ¢esiaTh BCe YUC/Ia PABHBIMUA !

ITodcxkasxa: paccmompume JUAMEMPAALHO NPOMUBOTLONONHCHBLE HUCAQ.

@ B o6y momectuin 133 6akrepun tuna A, 135 6akrepwuit Tuma B u 137
6akrepwuit Tura C. Ecin e 6akTepun pasHbIX TUIIOB COMPUKACAIOTCSI, TO OHU
00e MeHSIOT CBOI TN Ha TpeTuit. MoxKeT Jin 0Ka3aThest, 9TO Yepe3 HEKOTOPOe
BpeMs Bce GakTepuu B KOjibe OyIyT OJHOrO THIa?

ITodckasxa: nodymatime npo ocmamxy, om deseHus Ha 3.

a) B kuerkax xsazaparnoii Tabsimusl 10 X 10 paccrasienst nudper. 13
udp KaxkIOoro cTosdna U Kaxk1oil cTpoku cocrtaBuian 10-3HadHbIE YHCIA —
Bcero nostyauaoch 20 guces. MoxkeT it ObITH, ITO POBHO 19 M3 HUX JEATCS
Ha 3?7 6) Ilers BB B KOMIbrOTEp uncio 1. Kaxiyro cekyHiy KOMIbIOTED
npubaBjsieT K YUCIY Ha SKpaHe cyMMmy ero mudp. Moxker jin depe3 KakKoe-To
BpeMsI Ha 9KpaHe MOsiBUThCs dncyio 1234567897

ITo kpyry crosit HarypaabHbIe Ynca or 1 10 6 1o nmopsiiKy. Paspemraercs
K JIFOOBIM TPEM TTOMPSI WY UM IHCIaM TPUOABUATE MO | WJIH U3 JIFOOBIX TPEX,
CTOAIUX Yepe3 OJTHO, BbIYeCTb 1. MOXKHO i ¢ IOMOIIBIO HECKOJIBKUX TAKUX
orreparuii ¢esiaTh BCe YUC/Ia PABHBIMU !

ITodcxasxa: paccmompume JUAMEMPAALHO NPOTNUBOTLONONHCHBLE HUCAQ.

@ B kosiby momectmin 133 6akrepun tuna A, 135 6akrepuit Tuma B u 137
bakrepuit Tuma C. Ecin 1Be 6akTepun pa3HbIX THIIOB CONPUKACAIOTCSI, TO OHH
0be MEHSIIOT CBOI THIl Ha TpeTuil. MOoXKeT Jiu 0Ka3aThCsl, 9TO Yepe3 HEKOTOPOe
BpeMs Bce OakTepuu B Kojibe OyIyT OJHOrO Tuia?

ITodckasxa: nodymatime npo ocmamxy om deseHus Ha 3.



JIucrok 5. Ocrarkm

Haiinure BCce HaTypaabHBIE YNCTIa, IPU JeJIEHIN KOTOPBIX Ha 8 B 9aCTHOM
IOJIy9aeTcd TO ¥Ke JHCJIO, 9TO U B OCTaTKe.

a) Yuciso nesures Ha 44 ¢ ocrarkoM 15. C KaKIM OCTATKOM OHO JIEJIUTCST
Ha 11?7 6) Ywucio memmres Ha 7 ¢ ocratkoM 5. Kaxkoif ocraTok oHO MOXKeT
naBaTh npu gesennu Ha 357 Hailiaure Bce BO3MOYKHbBIE BADUAHTEL
JlokaxkuTe, 9TO IPOU3BECHUE IIATH IOAPST UAYIIAX HATYPAIbHBIX YUCE],
JIazKe ecJii OHO HAYUMHAETCs He C eIuHUIb, neaurcs a) Ha 30; 6) ma 120.

Haiimure ocrarok or menenns ydncia 1!+ 2! 4+ 3!+ ... + 15! ma 15.

Cocrasbre TabJIMILy YMHOKEHHsI OCTATKOB OT JeieHus Ha a) 3, 6) 5, B) 7.
To ecTh TabsmA TOJPKHA TOKA3BIBATH, KAKOH OCTATOK OT JIEJIEHUS JTACT TIPO-
U3BEJICHHE JIBYX YHUCEJI, €CJIM U3BECTHBI OCTATKU MHOXKHUTEEH OT JeJeHU.

7
@ Haiture mocemoro mudpy wucaa a) 77; 6) 777; B) 7

JlokazkuTe, 9TO TIPHU JTIOGOM HATYPATLHOM N @) 4mCIo nd + 4n jeaurcs
na 5; 6) n? + 1 we gemurcs Ha 3; B) n® + 2 He gesnwurcs Ha 9.

a) Yucuo ue mesnurest Ha 4. Kakue ocrarku or jesieHus Ha 4 MOYKET JIaBATh
ero kBajpar? Haiiqure Bce Bo3aMoXKkHbIe BapuaHThbl. 6) MoxKeT Jiu sBIISATHCS
TOYHBIM KBaJIPATOM CYMMa KBaJIPATOB JBYX WUJIH TPEX HEUETHBIX UUCEJT!

@ Vpronuuckas [oponckas lyma nepeexasia B HoBoe 3nanue. Eciu B HOBOM
3aJjie [ 3ace/laHuil carkaTh JIEIyTATOB II0 TPOE 3a CTOJI, TO OJUH JEIyTaT
OKaXKeTCsl JIMIMHUM. Kcjm cakarTbh 110 9eTBepO 3a CTOJI, TO JIBOE OKaXKyTCsi
JjmmeEnMEA. Ecjin caxkarh 10 HATh 38 CTOJI, TO TPOe OKAaXKyTCsl JIMIMHUMUA. B
CTApOM 2Ke 3JIaHUU JIEIyTATHI CUJIEJIN IO CEMb 33 CTOJIOM, U JIMIITHUX HE OCTa-
BaJioch. Kakoe HamMeHbIIEe YUCIO JIEIyTATOB MOXKET OBITH B Y PIOITUHCKOM
Toposckoit dyme?

IpuBesure npumep: a) nsaru; 6) gecsaru; B) 2013 woapsiy uaymux co-
CTABHBIX IUCEJ.

a) CymecTByer Jiu TOYHBIA KBajiparT (TO eCTh KBaJpaT HEKOTOPOro Ha-
TypasbHoro uucsa) 6osee 9000, B 3amucu KOTOPOro Her mudp, OTIAUIHBIX OT
eJIMHUIIBL, UATEPKY U neBaTku?! 6) CyulecTByeT Jiu TOYHBIA KBAJPAT, B 3alll-
cu koroporo 100 myseit, 101 exununa, 102 nBoiiku u 6oJjiee HUKAKUX JAPYTUX

uudp?

JIucrtok 5. Ocrarkm

Haiinure BCe HaTypaIbHBIE YNCTIa, IPU JeJIEHIN KOTOPBIX Ha 8 B YaCTHOM
IIOJIydaeTcsd TO 2Ke 9HUCJIO, 9TO U B OCTaTKe.

a) Yuciso nesures Ha 44 ¢ ocratkoM 15. C KaKAM OCTATKOM OHO JIEJIUTCS
Ha 117 6) Ywucmo memnres Ha 7 ¢ octarkoM 5. Kakoil ocTaTok OHO MoOXKeT
naBaTh npu gesteHnu Ha 357 Haidimure Bce BO3MOXKHBIE BAPHAHTHL.
JokaxkuTe, 4TO IPOU3BECHUE IIATH IOAPS UAYIIAX HATYPAIbHBIX YUCEI,
JIaKe eCJIM OHO HAIMHAETCs He ¢ eJIMHUILL, jesautcs a) Ha 30; 6) ma 120.

Haiigure ocrarok or menenns uncia 1!+ 2! 4+ 3!+ ... + 15! ma 15.

CocraBbre TabJIMIly YMHOMKEHUsI OCTATKOB OT JejieHus Ha a) 3, 6) 5, B) 7.
To ecTh TabmMIA TOJMKHA TIOKA3BIBATH, KAKONH OCTATOK OT JIEJEHUS JTACT TIPO-
U3BEICHHE JIBYX YHCEJI, €CJIM U3BECTHBI OCTATKU MHOXKHUTE/EH OT JICICHU.

7
@ Haiiure mocmemoro mudpy wucaa a) 77; 6) 777; B) 7

JlokazkuTe, 9TO TIPHU JTIOGOM HATYPATLHOM 1 @) 4ucio nd + 4n jeaurcs
Ha 5; 6) n? + 1 He mesurcs na 3; B) n® + 2 ne jesures na 9.

a) Yucsio ue menures Ha 4. Kakue ocrarku or jejieHus Ha 4 MOXKET JIABATD
ero kBajpar? Haiinure Bce Bo3amoxkHble BapuaHThbl. 6) MoxKeT Jm sBIIATHCS
TOYHBIM KBaJIPATOM CyMMa KBaJIPATOB JIBYX WU TPEX HEUETHBIX THCET!

@ Vpronuuckas [oponckas lyma nepeexasia B HoBoe 3nanue. Eciiu B HOBOM
3ajie JJId 3acellaHuil cakaTh JIENyTATOB IO TPOE 3a CTOJI, TO OJUH JEIyTaT
OKaXKeTCsl JINIMHUM. Ecjim caxkarh 110 9eTBEpO 3a CTOJI, TO JIBOE OKaXKyTCsi
jmmenMEA. Ecjin caxkarh 10 IATh 38 CTOJI, TO TPOE OKAXKYTCs JIMIMHUMU. B
CTApOM 2K€ 3JIaHUU JIEIyTATHI CUIEJIHN 10 CEMb 38 CTOJIOM, U JIMIITHUX HE OCTa-
BaJiocb. Kakoe HamMeHbBINIEe UUC/IO JIEITyTATOB MOYXKET ObITh B Y PIOIMUHCKOMN
Toposckoit dyme?

IIpusesure npumep: a) naru; 6) gecsaru; B) 2013 moapsi ugymux co-
CTABHBIX IUCEJI.

a) CymiecTByer Jin TOYHBIH KBaApar (TO eCTh KBAJAPAT HEKOTOPOrO Ha-
TypasibHoro gucsa) 6osee 9000, B 3anucu KOTOPOro Her mudp, OTIAUIHBIX OT
eIMHUIBL, TATEPKU U neBaTku? 6) CyuiecTByeT Jiu TOYHBINA KBAJIpaT, B 3alll-
cu koroporo 100 myzeit, 101 equnua, 102 nBoiiku n 6oJilee HUKAKUX JAPYTUX

uugp?



JImcrok 6. I'pacdpi-1: I'eol' PAPus

I'pagp — 510 HAGOP BEPIIIMH, HEKOTOPhIE U3 KOTOPBIX COEJMHEHBI pEdpamMu.
IIpocmoti 2pagp — rpad Ge3 KparHbIX pEdep u meresib. B Takom rpade peb-
PO COEIIMHSIET BE pa3/iMdHble BepIIuHbL. [0 yMOTIaHUIO MBI UMeeM IeJi0 C
IPOCTHIMU Tpadamu.

Cmenensv gepuuurv, — KOJIAIECTBO PEOED, BBIXOMANINX U3 JAHHON BEPINUHBIL.
Komnonenma ceasnocmu epagha — BCe BEPITUHBI, U3 KOTOPBIX 110 PEOPaM MOXK-
HO J100paThes Apyr 70 apyra. Eciu B rpade oaHa KOMIOHEHTa CBA3HOCTH, TO
OH Ha3bIBAETCS CBA3HBIM.

B nepesue 9 momos. UzsectHo, uro y [omwu coceqn NBan u Pomamn, Maxk-
cuMm coces; Usany u Muxawniay, Bukrop — Ajiekcero u AHJpero, a Tak»XKe 110
cocesicrBy kuByT Koncrantun ¢ Angapeem, Uan ¢ Muxauiom, Koncranrun
¢ Anekceem, Muxaun ¢ Pomanom, u Gosibilie cocesieil B O3HAYEHHON JIepeBHE
Her (COCEHUME CYMTAIOTCS JIBOPBI, Y KOTOPBIX €CTh 00IIMil y4acToK 3abopa).
Mozxer s Toma oropogamu npobparbest K AHApero 3a sbIoKaMu?

B crpane Hudpa ects 9 ropomos ¢ nazBanmsamu 1, 2, 3, 4, 5, 6, 7, 8, 9.
[IyremecTBeHHIK OOHAPY KU, YTO ABA TOPOJIA COEIMHEHBI aBUAJIMHIEN B TOM
U TOJIBKO B TOM CJIydae, ecjIii cyMMa Iudp-HaA3BAHUI STUX TOPOJIOB, JTEJIATCH
Ha 4. MoxKHO Jin 106paThest U3 ropojia 2 B ropos, 87

B Ucnanuu 24 ropoga. CKOJIBKO B Heil J0por, eciin a) u3 KaxK[0ro roposia
BBIXOJIUT 5 JI0por; 6) KaxK/pIil TOPOJL CBSI3aH JOPOTOil ¢ KaXKIbIM?

Ha Ky6e n3 xaxkaoro ropoja BBIXOIUT MO 5 Jopor u Bcero mopor 140.
Cxkoubko Ha Kyb6e ropomos?

Ectb 7 Mapcuan, y KaxKJI0ro u3 KOTOPBIX: &) 110 OJHOIl PyKOHOXkKKe; 6) 10
TPU PYKOHOXKKU. MOTYT JI OHM B3ATHCA 38 PYKOHOXKKH TaK, YTOOBI CBOOOI-
HBIX PYKOHOXKEK He OBLIO?

@ MozkeT Jii B TOCYIapCTBe, B KOTOPOM M3 KazKJI0T'0 IOPOa BBIXOIHUT 5 JI0POT,
6bITH posHO 2013 mopor?

Ilerst yTBepzKIa€T, UTO KarXK I yYAIUIiCs ero KJiacca UMeeT PA3HOe YUCTI0
npy3eit B Kiacce. Eciin n3BecTHO, 9TO B €ro KJacce OOJIbIe OJHOIO YeI0BEKA,
o MoxkeT Jin [lerst 6bITH TTIPaAB?

B rpade kaxkmas BepmnHa mOKpalieHa B CHHWI win 3ejieHbril npeT. [Ipu
9TOM KazKJ[asl CHHsIS BEPIIUHA CBA3aHA C MATHIO CHHUMUI U JECITHIO 3€JIEHBIMH,
a KakJiasl 3eJIeHast — C JIeBATHIO CHHUME U [IeCTHIO 3ejieHbIMuU. Kakux Beprina
6O0JIbITIE — CHUHUX WJIN 3€JICHBIX !

@ DyTOOMBHBINA MAY CIIUT U3 32 JIOCKYTOB: OEJIBIX IECTUYTOJBHUKOB U IEP-
HBIX ATHYTOIBHUKOB. KaxK bl Y€pHBI JIOCKYT IPAHUYUT TOJBKO ¢ OEIBIMH,
a KaxKJIplil 6eJ1blii — ¢ TpeMsi Y6pHBIME U TpeMsi OejibiMu. CKOJIBKO JIOCKYTOB
6esoro mpera?

JImcrok 6. I'pacdpi-1: I'eol' PAPus

I'pagp — 510 HAGOpP BEPIIIMH, HEKOTOPhIE U3 KOTOPBIX COEJMHEHBI pEdpamMu.
IIpocmoti 2pagp — rpad Ge3 KparHbIX pédep u meresib. B Takom rpade peb-
PO CoeUHSIET JBe pa3jiudHble BepiuHbl. [lo yMOIYaHUIO MBI UMeEM IeJio C
IIPOCTHIMU T'PadaMu.

Cmenensv gepuiunv, — KOJIMIECTBO PEOED, BBIXOMANINX U3 JAHHON BEPINUHBIL.
Komnonenma ceasnocmu epagha — BCe BEPIIUHBI, U3 KOTOPBIX 10 PEOPAM MOXK-
HO J1006paThesd Apyr 70 apyra. Ecim B rpade oaHa KOMIOHEHTa CBA3HOCTH, TO
OH HA3BIBAETCS] CBSI3HBIM.

B nepesue 9 momos. UzsectHo, uro y lomwu cocequn Npan u Poman, Max-
cuMm coces; Uany u Muxawniny, Bukrop — Ausiekcero u AHJpero, a Tak»XKe II0
cocesicrBy kuByT Koncrantun ¢ Angapeem, Usan ¢ Muxauiom, Koncranrun
¢ Anekceem, Muxaui ¢ Pomanom, u Gosibilie cocesieil B O3HAYEHHON JIepeBHE
Her (COCeHUMU CYUTAIOTCS JBOPDI, Y KOTOPBIX €CTh 00IIuii yuacToK 3a00pa).
Mozxer s Toma oropogamu npobparbest K AHApero 3a sibyiokaMu?

@ B crpane Hudpa ecrs 9 ropomos ¢ mazsanusmu 1, 2, 3, 4, 5, 6, 7, 8, 9.
[IyremecTBeHHIK OOHAPY KU, YTO JBA TOPOJIA COEIMHEHb] AaBUAJIMHIEH B TOM
U TOJIBKO B TOM CJIydae, ecji cyMMa Iudp-Ha3BAHUI ITUX T'OPOJIOB, JIEJIUTCS
Ha 4. Moxxno su j106paTbes u3 ropojia 2 B ropos, 87

B Ucnanauu 24 ropoga. CKoJIBKO B Hell J0por, eciin a) u3 KaxK10ro Topojia
BBIXOJIUT 5 JI0por; 6) KaxK/plil TOPOJL CBSA3aH JIOPOrOil ¢ KaxkKIbIM?

Ha Kybe u3 xaxmoro ropozga BBIXOAUT O H gopor u Bcero gopor 140.
Crkoubko Ha Kyb6e ropoaos?

Ectb 7 Mapcuan, y KaxJI0ro u3 KOTOPbIX: &) 110 OAHOI DyKOHOXKKe; 6) 1o
TpU PYKOHOXKKH. MOTryT Jin OHU B3ATHCS 32 PYKOHOXKKHU TaK, ITOOBI CBOOO/I-
HBIX PYKOHOXKEK He OBLIO?

@ Mozker 11 B rocyiapcrse, B KOTOPOM U3 KazK 100 IOPOIa BBIXOIUT 5 JIOPOT,
6bITH posHO 2013 mopor?

IleTst yTBepzKIa€T, UTO KaXK I yUAIUIICS ero KJIacca UMeeT Pa3HOe YUCTIO
npy3eit B kiacce. Ecyim m3BeCTHO, 9TO B €ro Kjacce O0JIbINe OJHOTO YeIOBEeKa,
10 MoxkeT jiu [lers ObITH TIpaB?

B rpade kaxkmasi BepmnHa moOKpalieHa B CHHWIT Win 3ejieHblil npeT. [Ipu
ITOM KasKJ[asi CUHsIsI BEPIINHA CBI3aHA C MSTHIO CHHUMU U JIECSTHIO 3€JIEHBIMH,
a KayKJiasl 3eJIeHast — C JIEBATHIO CHHUMU U IIeCTHIO 3ejieHbIMu. Kakux BeprimH
6OJIbITIE — CUHUX WJIA 3€JIEHBIX ]

@ DyTOOJBHBIN MY CIIAT U3 32 JIOCKYTOB: OEJIBIX MECTHYTOJbHUKOB U IEp-
HBIX [ATAYTOTGHUKOB. KaxK/bIil Y€pHBII JIOCKYT IPAHUYIUT TOJIBKO ¢ OeIbIMHI,
a KaxKJIplil 6eJiblii — ¢ Tpemsi 46pHbIME U TpeMsi OejibiMu. CKOJIBKO JIOCKYTOB
6esoro 1Bera’?



JImcTok 7. I'padbI-2: sjeMMa 0 pyKOHOXKATUAX

I'pagp — 510 HAGOpP BEPIIINH, HEKOTOPbIE U3 KOTOPBLIX COEJMHEHBI pEdpaMu.
IIpocmoti epagp — rpad Ge3 KparHbIX pEdep u neresib. B Takom rpade peb-
DO COeNMHSET JBe pa3/ndHble BepiiuHbl. [lo ymMordaHuio Mbl nMeeM €0 ¢
[IPOCTHIMU rpacamu.

Cmenenv gepuuurv, — KOJIMIECTBO PEGED, BBIXOIANINX U3 JAHHON BEpPINUHBIL.
Komnonenma ceaznocmu epagha — BCe BEPITUHBI, 13 KOTOPHIX 110 pEOpaM MOXK-
HO J100paThes APYT A0 Apyra. Ecan B rpade oHAa KOMIIOHEHTa CBI3HOCTH, TO
OH HA3bIBaeTCH CBA3HBIM. JIeMMa o pykonoxkartuax. Konunuectso Jofeit,
KOIJIa-1u00 >KUBIIAX HA 3€MJIE U CJIEJIABIINX HEYETHOE YHCJIO PYKOIIOKATHUI -
qérHo. (KosmuecTBO BepmuH HeUETHO! creneHn B rpade — I6THO. )
CkoJIbKO Bcero pebep B rpadpe, CTEIeHn BEPIIMH KOTOPOTro paBHbI 3, 4, 5,
3,4,5,3,4,57

Cymecrytor qu rpadsl co creneHsmu Bepius: a) 9, 8, 8,7, 6, 6, 3,
6)8,8,7,7,6,5,4,2,1;B)8,7,6,5,4,4,3,2, 1;r) 8 7,5,4,4,3,2
n) 8,7,6,5,4,3,2, 1,07

Ecmu na — mocrpoiite, eciin HET — JOKaXKWUTE, MIOYEMY.

27 )
9 27 7

Mo>kHO Jin HApPUCOBAaTb HA IJIOCKOCTA 9 OTPE3KOB TaK, YTOOBI KAXKJIBIi
[epeceKasicss POBHO C TpeMs JPYTuMu?

B koudepentun yuacreoBasu 19 yuensix. [locie koHdepeHmy KaxK qbiit
13 HAX OTIPABUJ 2 WK 4 MUCbMAa yIaCTHHKAM 3TOH KoHbepennuu. Morio jau
CJIYYUThCsl, 9TO KAXKJIBII MTOJIyIUI POBHO 110 3 mUChMa?

W3 cromumner Tpunessitoro napcrsa Boixoaut 39 mopor, u3 kpernoctu lasib-
Hsisl BBIXOJWT OJHA JIOPOra, a M3 BCEX OCTAJLHBIX TOPOJOB IAPCTBA BBIXOIUT
no 20 gopor (s106ble 1Ba ropoja CoeAUHSIOTC He Gojlee 4eM OZHOM JOPOroi,
n a10por ¢ Ha4daJiOM U KOHIIOM B OJJHOM M TOM 2Ke€ I'Opo/ie HeT). ,ZLOK&33.TI)7 q9TO0
TOHEIT T[apsi MOXKET MIPOeXaTh 10 JI0POraM U3 CTOJIUILI B KpernocThb JlaybHIoI0.
@ IIpu kakoMm 1 > 1 MOXKeT CILyYUTHCS TaK, 9YTO B KOMIIAHUU U3 n+1 eBouex
U M MAaJIBYUKOB BCE JIEBOYKU 3HAKOMBI C PA3HBIM YHCJIOM MAJIBYUKOB, & BCe
MaJIbYUKA —- C OJJHUM U T€M K€ UUCJIOM JI€BOYEK ]

Kaxkprit uz 102 y4eHUKOB OJIHOI IITKOJIBI 3HAKOM He MeHee, 1eM ¢ 68 npy-
rumu. Jlokakure, UTO Cpeju HUX HAMIyTCd YeTBEPO, UMEIONINE OJUHAKOBOE
YHUCJIO 3HAKOMBIX.

B Hekoropom ropoge Ha JIFOOOM HEPEKPECTKE CXOMSTCA POBHO 3 YJIUIIHI.
VYiuIbl pacKpalleHbl B TPH IIBETa TaK, UTO HA KAXKJIOM IIEPEKPECTKE CXOISATCS
YAUIBI TPEX pa3HbIX IIBETOB. VI3 ropoma BeIXOAAT Tpu Hoporu. JlokaxKure, 9To
OHU MMEIOT PA3HbIE IIBETA.

JImcTok 7. I'padbI-2: jeMMa 0 pyKOHOXKATUAX

I'pagp — 910 HAGOpP BEPIIINH, HEKOTOPbIE U3 KOTOPBLIX COEJMHEHBI pEédpamMu.
IIpocmoti 2pagp — rpad Ge3 KparHbIX pédep u neresib. B Takom rpade peb-
PO coenuHSIET JiBeé PA3JIMYIHBbIE BepIIUHBL. 110 yMOS9aHUio MBI MMeeM 1eJI0 C
[IPOCTHIMU rpachamu.

Cmenend sepuiutb, — KOJTHMIECTBO PEOEDP, BBIXOMAIINX U3 JAHHON BEPITUHEL.
Komnonenma ceazrnocmu epagha — BCe BEPITUHBI, 13 KOTOPHIX IO pEOpaM MOXK-
HO 100paThes ApyT 10 Apyra. Ecian B rpade oHa KOMIIOHEHTa CBI3HOCTH, TO
OH Ha3bIBaeTcsi cBaA3HbIM. JleMmMma o pykomnoxkarusix. KonndecrBo Jofieit,
KOTIa~JInb0 YKUBIIMX HA 3€MJIE U CAEJIABIINX HEYETHOE UNCIIO PYKOIOXKATHIH -
qérHo. (KommuecTBo BepmuH HeuéTHOM creneHn B rpade — I6THO. )

CkoJIbKO Bcero pebep B rpadpe, CTEIeHN BEPIINH KOTOPOTro paBHBI 3, 4, 5,
3,4,5, 3,4, 57
- Cymecrytor su rpadsl co crenedsivu eprus: a) 9, 8, 8, 7, 6, 6, 3, 2, 1;
6)8,8,7,7,6,5,4,2,1;B)8,7,6,5,4,4,3,2, 1;r) 8 7,5,4,4,3,2,2,2;
n) 8,7,6,5 4,3,2, 1,07

Ecim na — mocrpoiite, eciu HET — JOKAXKHUTE, IIOYEMY.
MokHO 11 HapucoBaTh HA ILIOCKOCTH 9 OTPE3KOB TakK, YTOOLI KazKIbIi
[IePECEKAaJsICa POBHO C TPeMsl ApyTruMu’?

E B koudepenun yuacreoBaiu 19 yuensix. [lociie kondepeHmm KaxK qbit
W3 HAX OTIPABWI 2 WK 4 MIChbMa yIacTHUKAM 3TOi KoHdepenmuu. Morto Jjn
CJIyYUThCsl, 9TO KAXKJIBII MOJIy YU/ POBHO 110 3 muchbMa?

W3 cromumer Tpunessitoro napcrsa Borxomaut 39 mopor, u3 kpernoctu Jab-
HsIsT BBIXOIUT OJHA JOPOra, a M3 BCEX OCTAJILHBIX TOPOJIOB IAPCTBA BBIXOIUT
no 20 mopor (s06ble 1Ba ropojia CoeAUHSIOTCH He Gojiee 4eM OHOM JOPOroi,
n J0por ¢ Ha4daJiOM U KOHIIOM B OJJTHOM U TOM 2Ke€ IOpo/ie HeT). ,HOKBB&TI), q9To
TOHEIT T[apsl MOXKET IIPOeXaTh 0 JIOPOraM U3 CTOJIUILI B KpenocTh JlaJIbHIOI0.
@ IIpu kakoMm n > 1 MOXKeT CIIyYUTHCS TaK, 9YTO B KOMIIAHUU U3 N+ 1 J1eBoueK
U M MaJIBYUKOB BCE JIEBOYKU 3HAKOMBI C PA3HBIM YHCJIOM MAJIBYUKOB, & BCe
MaJIbYUKNA —- C OJJHUM U TEM K€ UUCJIOM JI€BOYEK !

Kaxkprit u3 102 y4eHUKOB OJIHOI MMKOJIBI 3HAKOM He MeHee, 1ueM ¢ 68 1py-
rumvu. JIokaxkuTe, 9TO Cpeu HUX HAIyTCsl 9eTBEPO, MMEIOIIe OJUHAKOBOEe
9HCJIO 3HAKOMBIX.

B HekoTopom ropojie Ha JIFOOOM MEPEKPECTKE CXOISTCS POBHO 3 YJIUIIBL.
Viuiel pacKpaIieHbl B TP I[BETA TAK, YTO HA KAXKJIOM IMEPEKPECTKE CXOATCS
yIHIBL TPEX PA3HBIX MIBETOB. VI3 ropona BexomaT Tpu goporu. Jlokaxkure, 910
OHU WUMEIOT PA3HbIE IIBETA.



JInctok 8. IIpocTo 0 mpocThIX

Omnpenenenne. [Ipocmoe wucao — 9TO HATYPAIBHOE UUCJIO, OOJIBIEE €TMHI-
I[bI, KOTOPOE JIJINTCS HAIEJIO TOJBKO HA €JIUHUILY U Ha caMo cebs. OcraabHble
HATYPAJIbHBIE YHCJIA, OOJIBINIE eUHUIIbI, HA3BIBAIOT COCMASHbLMU. EIUHUILY
HE OTHOCSIT HU K ITPOCTBIM, HU K COCTaBHBIM UHCJIAM.

Teopema 1. Umobovr nposepumsv, AGAAECMCA M HAMYPAALHOE YUCAO T CO-
CMAagHBIM, 00CTMATNOYHO NPOBEPUMD, OEAUMCHA AU OHO HG KaKoe-HUbYdbL u3
npocmuLT wucea, ne npesocrodawur v/n. (Ilo onpedeaenuro /n — amo maxoe
neompuyamenvroe wucro, umo (/n)? =n.)

Teopema 2 (ocnoBuag Teopema apudmerukn). Kasicdoe namypaaivroe wucio
MOHCHO PA3AOACUMD HA NPOCTNBLE MHOACUMENU, NPULEM MAKOE DPA3AOAHCEHUE
eAUHCMBEHHO € MOYHOCTDBIO D0 NEPECTNAHOBKY IMUL MHONCUMEAEY.

Awysitorest sin npocThIMu caeayomue dncia: 79; 461; 1001; 28177 Cocras-
HBbIE 9HCJIa PA3JIOKUTE HA MPOCTHIE MHOYKUTEJIN.

IIpencrasbre unciao 200000 B Bujie TPOU3BEICHUS JBYX YHUCEN, B JECATUYI-
HOM 3aIIiCu KOTOPBIX HET HyJIei.

a) Moxer s uncao 2" OKaHIMBATHCS HYJEM DU KAKOM-HUOY/Ib HATY-
pasbaoM n? 6) MoxKer Jin KBaJpaT HATypPAJIbHOIO YUC/Ia OKAHIUBATHCI POBHO
[SITHIO HyJISIMU ]

HarypaabHoe 9uciio yMHOXKIIA Ha MPOU3BEICHNE ero IU(p U IOy IHJIN:
a) 1533; 6) 366. Haiigure ucxomHoe 4ucjio B KaxKJI0OM U3 ITUX CJIYIaeB.
CKObKO Pa3IudHbIX JeqmuTesieil y uncia: a) 81; 6) 36; B) 24 - 57 - 115;
r) p®-q°-7¢ (p, ¢, r — pasIUYHBIe IPOCTHIE YUCHA, @, b, ¢ — HATYypaIbHbIe)?
@ IIpuBeuTe IpuMep 100 YUCTIA, ¥ KoTOoporo posuo 2014 nemuresieii.
Yucso 2n umeer poBHO 15 pasiimIHbIX HATYPAJIbHBIX jieiuTeseii. CKOJIbKO
PA3IMIHBIX HATYPATHHBIX JEJUTEIeH MOKET UMETh IUCJIO 7.7

CKOJILKO CYIIECTBYET PA3JNIHBIX HATYPAIBHBIX IHCEN, § KOTOPBIX CAMBIIl
OOJIBINON JIeTUTEN b, HEe CIUTasi CAMOT0 9uCja, paBeH 557

@ JlokazkuTe, 9TO HATYPAJTBLHOE TUCJIO ABJISAETCS MOJHBIM KBAJAPATOM TOTIA
U TOJIBKO TOT/IA, KOTJ4 OHO UMEET HEYETHOE UHCJIO JEJINTENEH.

KBagpar HATypaapbHOTO YUCI8 YMHOKHIN HA KyO JPYTOro HATYPATBHOTO
qucsa. Morio jin B pesyJibraTe 1mosydnThbes: a) 1127 6) 1758307

Broruepkaure us npoussenenus 1!-2!-3!-...-99!-100! oxuu u3 dpakropualios,
4TOOBI OCTABIIIEECs IPOU3BEJIEHNE ObLIO KBAAPATOM IIEJIOT0 YHCIIA.

JIncTok 8. IIpocTo 0 mpocThIX

Omnpenenenne. [Ipocmoe wucao — 9TO HATYPAIBLHOE UUCJIO, OOJIBIIEE €TIMHI-
I[bI, KOTOPOE JIJINTCS HAIEJIO TOJBKO HA €JIUHUILY U Ha camo cebs. OcrabHble
HATYPAJIbHBIE YHCJIA, OOJIBIIIE eMHUIbI, HA3BIBAIOT COCMASHbLMU. EIUHUILY
HE OTHOCSIT HU K IIPOCTBIM, HU K COCTaBHBIM YHCJIAM.

Teopema 1. Umobovr nposepumsv, ACAAECMCA ML HAMYPAALHOE YUCAO T CO-
CMABHIM, 00CMATNOYHO NPOBEPUMD, JEAUMCH AU OHO HG Kakoe-HUbYdbL u3
NPOCILET wucen, ne npesocrodawur \/n. (Ilo onpedeaenuro \/n — smo maxoe
neompuyamevroe wucao, umo (/n)? =n.)

Teopema 2 (ocnoBHag Teopema apudmerurn). Kasicdoe namypaavroe wucaio
MOHCHO PA3NOACUMD HA POCTBLE MHOACUMENU, NPUYEM MAKOE DA3AOAHCEHUE
eAUHCMBEHHO € MOYHOCTBIO D0 NEPECTNAHOBKY IMUL MHOACUMEAEY.

Asnsirorest sin npocThiMu caemyomue dncia: 79; 461; 1001; 28177 Cocras-
HBIE YMCJIa PA3JIOKUTE Ha, IMPOCTHIE MHOXKHUTEIIM.

IIpencrasbre uncio 200000 B BUjie TPOU3BEICHUS JBYX UHUCEN, B JECATUYI-
HO 3alliCy KOTOPBIX HeT HYyJIeil.

a) Moxer sin 4nciio 2" OKAHUYUBATHCS HYJIEM NIPH KaKOM-HUOY/b HATY-
panbaoM n? 6) MozKer Jin KBaIpaT HATYPAIBHOIO YUC/Ia OKAHYUBATHCI POBHO
MATHIO HYJISIMA?

HarypasibHoe 9ucio yMHOXKUIN HA IPOU3BEIEHNE ero udp U MOy IUJII:
a) 1533; 6) 366. Haiigure ucxonHoe 4ucjio B KazxKJI0OM U3 ITUX CJIydIaeB.
CKOTbKO Pa3IuIHbIX JeqmTesieil y uncia: a) 81; 6) 36; B) 24 - 57 - 115;
r) p®-q°-7° (p, ¢, r — pasIMYHBle TIPOCTHIE YUCHA, @, b, ¢ — HATYpAIbHbIE)?
@ IIpuBeuTe IpuMep 1eI0T0 YHUCTa, ¥ KoToporo posuo 2014 nenuresieii.
Yucsto 2n umeer poBHO 15 pas3imdHbIX HATYPAJIBHBIX Aesnresieil. CKOIbKO
PA3JINIHBIX HATYDPAJIbHBIX JEJINTeel MOXKET UMETh YUCII0 17

CKOJIBKO CYIIECTBYET PA3IUIHBIX HATYPATbHBIX YHCEJ, Y KOTOPBIX CAMBIHT
BOJIBITION JIeJTUTe b, HE CAUTAsl CAMOTO YHCJIa, paBeH 557

@ JlokazkuTe, 9TO HATYPAJTBLHOE UUCJIO ABJISAETCS MOJHBIM KBAJAPATOM TOTIA
U TOJIKO TOTJIa, KOTJa OHO MMEET HEIETHOE YUCIIO JIETATEIIEH.

KBanpar HATypaIbHOTO YUCIa YMHOKHJIA HA KyO JPYTOTr0o HATYPATBHOTO
qucia. Morio jm B pe3ysbrare moyunrbes: a) 1127 6) 1758307

Broruepkaure us npoussenenus 1!-2!-3!-...-99!-100! opus u3 dpaxTopualios,
9TOOBI OCTABIIIEECS IPOU3BEIEHNE OBLIO KBAAPATOM IIEJIOT0 YHC/IA.



JImcTtok 9. HO/I n HOK

Onpenenenne. Hauboavwul obwutl desumenv ueavix wuces a u b — 310

HauboJIbIllee HATYPAJIbHOE YHCJIO ¢ CO CBOMCTBOM a:c¢, b:c. ObosHauaercs
HO/(a, b) wiu upocro (a,b). Aranornuno onpesensiercs HOJL HeckoabKux
[EJIBIX YUCET.

OHpe,HeJIeHI/Ie- Haumenvuwee 06’(1466 KPamHoe UEenvlr “ucea a U b — »T0

HaWMeHbIIlee HATYPAJbHOE UHCJIO ¢ CO CBOMCTBOM c:a, c:b. Obo3Havaercs
HOK(a,b) wiu [a,b]. Anamoruuno onpegensierca HOK HeckoabKux mesibix
quCe.

Teopema 1. IIycmv wucaa a u b pasnosicenvt ma NPoCmve MHONCUMENU:
a=p"...pp*, b=pi" . .ppk, 2de my > 0, n; > 0. Toeda ux HOJ uw HOK
MOJHCHO HATIMU 10 HOPMYAAM:

HO,H(a, b) _ pinin{ml,nl} . .p;'cnin{mk,nk}

HOK(a7 b) _ p;nax{m1,n1} . 'pznaX{mk’nk}.

)

Teopema 2. Jlis mobux 06YT yeAbT “uces a u b umeem Mecmo paseHcmaeo
HO/(a,b) - HOK(a,b) = a - b.

Beruncsnre (6e3 kanbkynsitopal): a) (8, 64) u [8, 64]; 6) (36, 60) u [36, 60];
B) (125, 1534569) u [54, 163]; r) (23315719, 231.32.113) 1 [23.32.52, 22.35.59).

Bak 6b11 0s10H BOABI. DTY BOy HOPOBHY Iepeymim B Tpu ougona. Okaza-
JIOCh, 9TO B IIEPBOM OHJIOHE BOJA 3aHSJIa IIOJOBUHY €ro 00bEéMa, BO BTOPOM —
3

% 06béma, a B TpeTbeM — 7 ero obbéma. Bax u Bce Tpu OHI0HA BMENIAIOT 110

LIEJIOMY YHC/Iy JUTPOB. IIpn KakoMm HauMeHbIIeM 00bEéMe DaKa 9TO BOSMOXKHO?

Posro B mosmens Kiaits 3akpacut uncsio 12 va mudepbiiare 9acoB Kpac-
HBIM I[BETOM U DEIUJI Yepe3 KaxK/ble 57 9acoB 3aKPAINBATH TEKYIINUA JaC B
KkpacHblil 1BeT. a) CKOJIBKO YHCes OKaXKyTCs [MOKPAIIEHHBIME Yepe3 MeCsil?
6) A ecsm Kuaiis Gymer xpacurb ux Kaxpiii 1913-it uac B Teuenume Beeit
KU3HU !

a) IIpo HarypasbHble uncia a u b uzsectHo, uro 15a = 14b u (a,b) = 13.
Haiizure a u b. 6) IlycTsb a 1 b — 1esible YuCIa, YA0BIETBOPSIIONINE PABEHCTBY
56a = 65b. Jlokaxkurte, 9T0 a + b — cOCTaBHOE YHUCJIO.

JImcTtok 9. HO/I m HOK

Onpenenenne. Hauboavwul obwuld desumend ueavx wuces a u b — 310

HaunboJIbIllee HATYPAJIbHOE YHCJIO ¢ CO CBOMCTBOM a:c¢, b:c. ObosHauaercs
HO/(a,b) wiu npocro (a,b). Aranornuno onpenensiercs HOJl HeckoabKux
[EJIBIX YUCET.

OHpeﬂeJ’IeHI/Ie. Haumenvwee 06’[@66 KPamHoe UYEAvblr “ucea a U b — 310

HauMeHbIllee HATYPaJbHOE UHCJIO ¢ CO CBOIcTBOM c:a, c:b. Ob6o3nauaercs
HOK(a,b) wiu [a,b]. Auamoruano onpenensierca HOK HeckobKux mesibix
qHUCEJT.

Teopema 1. Ilycmv wucra a u b pasnosicenvt ma NPocmwie MHONCUMENU:
a=p" . ppt b =pi . ppk, 2de my > 0, n; = 0. Toeda ux HOJ u HOK
MOJHCHO HATIMU N0 HOPMYAAM:

HOﬂ(a, b) _ ;nin{mhm} . 'p;nin{mk’nk}7
HOK(a, b) _ pinax{mhm} . .p;nax{mk,nk}.

Teopema 2. Jlis m066x 08YT UeAbLT Yuces a U b umeem Mecmo paseHcmaeo
HO/I(a,b) - HOK(a,b) = a - b.

Berancsnre (6e3 kanbkynsitopal): a) (8, 64) u [8, 64]; 6) (36, 60) u [36, 60];
B) (125, 1534569) u [54, 163]; r) (23.315.719, 231.32.113) 1y [23.32.52, 22.33.58).

Bak 6611 10710H BOjBI. DTY BOJY TOPOBHY Iepeymim B Tpu bugona. Okasa-
JIOCh, 9TO B IEPBOM OHUIOHE BOJA 3aHS/Ia ITOJIOBUHY ero o0bEéMa, BO BTOPOM —
3

% obbéma, a B TpeTbem — 5 ero obbéma. Bak u Bce Tpu Om0HA BMENIAIOT 110

1eJIOMy 4KcCJIy JuTpoB. [Ipu KakoMm HauMeHbIleM 00béMe 6aKa 3TO BOSMOXKHO?!

Posmo B nosimens Kiaits 3akpacut uncsio 12 na mudepbiiare 9acoB Kpac-
HBIM I[BETOM U DEIUJI 9epe3 KaxKble 57 9acoB 3aKPAINBATH TEKYIIANA JaC B
kpacHblil 1BeT. a) CKOJIBKO YHCes OKaXKyTCsl [OKPAIIEHHBIME Yepe3 Mecsil?
6) A ecsm Kuaiis Gymer kpacurh ux Kaxpiii 1913-it uac B TeueHume Beeit
KU3HU?

a) IIpo HarypasbHble uncia a u b uzsectHo, uro 15a = 14b u (a,b) = 13.
Haiizure a u b. 6) IlycTh a 1 b — 1ieJible YuCIIa, YIOBIETBOPSIIOIINE PABEHCTBY
56a = 65b. lokazkure, 9T0 @ + b — cocTaBHOE YUCJIO.



a) OO6bsicauTe, noYeMy B TeopeMe 1 MOXKHO CUMTATh, YTO YUCIA ¢ U b
UMEIOT OJIMH M TOT »Ke HabOop IPOCTLIX MHOXKUTENEH p1,...,pk. (Obparure
BHUMAaHHUEe, 9TO HEKOTOPBIE M; U N; MOTYT ObITh pasHbI Hym0!) 6) Jlokaxu-
te Teopemy 1. B) C nomompio Teopembl 1 jokakure Teopemy 2. r) Korma
HOK(a, b) = ab?

@ Jokaxxure, 9TO Cpeu JIOOBIX JIECSATH MOCIeI0BATEIbHBIX HATYPATHHBIX
quCes HANJETCS IUCII0, B3AMMHO [POCTOE C OCTAJIbHBIMMA.

CKOJIBKO CYMIECTBYET Map HATYPAJBHBIX YUCEI, Y KOTOPBIX HAMMEHbIIEE
obiee kparaoe pasao 2 0007

a) OO6bsicauTe, HOYeMy B TeopeMe 1 MOXKHO CYUTATh, YTO 4YUCIA ¢ U b
UMEIOT OJMH M TOT »Ke HabOop IPOCTBIX MHOXKUTeNEH p1,...,pk. (Obparure
BHUMAHUe, 9TO HEKOTOPBIE M,; U N; MOTYT ObITh pasHbI Hy0!) 6) Jlokaxu-
re Teopemy 1. B) C momomipio Teopembl 1 jgokaxkure Teopemy 2. r) Korma
HOXK(a, b) = ab?

@ JokaxkuTe, 9TO Cpen JIOOBIX JIECSATH MOCEI0BATEIbHBIX HATYPAJTHHBIX
qucesT HAlIeTCs 9HUCJI0, B3AUMHO IIPOCTOE C OCTAJbHBIMUI.

CKOJIBKO CYIIECTBYET Hap HATYPAJBHBIX YHCE, Y KOTOPBIX HAMMEHbIIee
obiee kparaoe pasuo 20007



JImcrok 10. Anroputm EBkimaa

Onpenenenne. Hauboavwul obwutl desumenv ueavix wuces a u b — 310

HauboJIbIllee HATYPAJIbHOE YHCJIO ¢ CO CBOMCTBOM a:c¢, b:c. ObosHauaercs
HO/(a, b) wiu upocro (a,b). Aranornuno onpesensiercs HOJL HeckoabKux
[EJIBIX YUCET.

esbre aucia a u b HA3BIBAIOTCS 63AUMHO NPOCTILBLMU, €CJIN

HO/I(a,b) = 1.

Bo Bcex 3agatax 9TOro 3aHATHS JIATHHCKAME OyKBaMH 0O03HATAIOTCS IE/IbIE
qucsa (1 Jaxke HATYpaJbHbIE, €CJIU He OrOBAPUBAECTCS MHOE).

Iycrs a > b. Jokaxure, uro HOJI(a, b) = HOJI(a — b, b).

(mar anmropurma Epkimza) Ilycrs a u b — HaTypasbHble uncia u a > b.
[Tomenmum a wa b ¢ octarkoMm: a = bq + 7, 0 < r < b. Jokaxkure, 9T0

HO/I(a, b) = HOJI(b, 7).

Ausropurm Eknupa. g sorauciaenus HO/(a,b) nauném ¢ napbl gauces
(a,b) u 6yzeM IpUMeHATH IIIard, ONMCAHHbIE B IpebLyIeii 3aade. [Ipu kaxk-
JIOM Tiepexojie oT naphl (deaumoe, deaumens) K nape (deaumens, ocmamor)
00a uucya B nape ymenbinatorcs, a ux HOJ coxpansiercs. B HeKOTOpBIN MO-
MeHT nosryuuM napy (d,0), rue d = HO(a, b).

He pacCKJIaablBasd IUCJ/Ia Ha IIPOCTBIE MHOXKHUTEJ/IN, BbIYUCJIATE!:

a) HOJI(861, 637); 6) HOJI(2014, 7813); 8) HOJI(121, 759).

5840383
4] C O 34173670°
OKpaTuTe ApO0b 34173679

Haiimure: a) HOZ(n, n + 1); 6) HO(2n, 2n + 2);
B) HOJ(3n, 6n + 3); r) HOI(2n + 13, n + 7).

@ Ha mocke nanmcansr unciia a u b. Banst 3aMeHsieT 01HO U3 YUCEN HA, CyMMY

WM PA3HOCTh HAIMCAHHBIX uncesl. Kakoe MUHHMAIbHOE HATYPAJIHHOE TUCTIO

OH MOXKET IOJIy9UTH 33 HECKOJIbKO TAKUX OMEPAIINil, €CJIH:

a) a=1001, b=1759;6) a=Tn+3, b=11ln+5.

BosbMEM IpsSIMOYTOJIBHUK M X 1 KJIETOYEK U OyJeM pa3 3a pasoM OTpe-

3aTh 110 KJETOYKAM OT HEro KBaJpaT C MAaKCHMAJIBHO BO3MOXKHOI CTOPOHOIA.

B wurore nmomyunrcs xkBagpar. C Kakoit cTOPOHO#?

Haiinure:

a) HOI(10” —1, 10°—1); 6) HOA(11...1, 11...1); B) HO(a™ —1, a™ —1).
m n

@ Hoxaxwure, aro HOZ(5a + 3b, 13a + 8b) = HOI(a, b).

JImcrok 10. Anropurtm EBkimaa

Onpenenenne. Hauboavwul obwuld desumend ueavx wuces a u b — 310

HaunboJIbIllee HATYPAJIbHOE YHCJIO ¢ CO CBOMCTBOM a:c¢, b:c. ObosHauaercs
HO/(a,b) wiu npocro (a,b). Aranornuno onpenensiercs HOJl HeckoabKux
[EJIBIX YUCET.

Hesibre amcia a u b HA3BIBAIOTCS 63AUMHO NPOCTILBLMU, €CIIN

HO/I(a,b) = 1.

Bo Bcex 3agatax 9TOro 3aHATHS JIATHHCKAME OyKBaMHU 0O03HATAIOTCS IE/IBIE
qucia (U Jaxke HATYDAJIbHbBIE, €CJIU He OrOBAPUBACTCS MHOE).

Iycts a > b. Hokaxure, uro HOI(a, b) = HOJI(a — b, b).

(mar anropurma Epkimza) Ilycrs a u b — HaTypasbHble unciaa u a > b.
[Momemmm a wa b ¢ octarkom: a = bg + 7, 0 < r < b. Hokaxkure, 9410

HO/I(a,b) = HOJ(b, r).

Ausropurm Esknupa. s serauciaenus HO/(a,b) nauném ¢ napbl duces
(a,b) u 6yaeM npuMeHsTH [IATd, OLMCAHHDBIE B IpebLAyIeii 3aade. [Ipu kax-
JIOM TIepexojie OT mapbl (deaumoe, deaumens) K nape (deaumenn, ocmamor)
00a uucja B nape ymenbinatorcs, a ux HOJ coxpansiercs. B HeKoTOpBIH MO-
MeHT nosryuuM napy (d,0), rue d = HO(a, b).

He pPacCK/IaablBad 9UCJ/Ia Ha IIPOCTBIE MHOXKHUTEJIN, BBIYUC/IATE!:

a) HOJI(861, 637); 6) HOJI(2014, 7813); 8) HOJI(121, 759).

5840383
4|C 0b ————.
OKpaTuTe Ipodh 34173679

Haiimure: a) HOZ(n, n + 1); 6) HO(2n, 2n + 2);
B) HOJ(3n, 6n + 3); r) HOI(2n 4+ 13, n + 7).

@ Ha mocke nanucansr unciia a u b. Banst 3aMeHsieT 01HO U3 YUCEN HA, CyMMY

WIN PAa3HOCTb HAIMCAHHBIX duces. Kakoe MUHAMAJIbHOE HATYPAJIHHOE TUCTIO

OH MOXKET IOJIyYUTH 338 HECKOJIbKO TAKUX ONEPAIINil, €CJIH:

a) a=1001, b=1759;6) a=Tn+3, b=11ln+5.

BosbMEM IIpPSIMOYTOJIBHUK M X 1 KJIETOYEK U OyIeM pas3 3a pasoM OTpe-

3aTh 110 KJETOYKAM OT HEro KBajpaT ¢ MAKCHMAJIBHO BO3MOXKHOII CTOPOHOIA.

B wurore nmonmyunrcsa kBagpar. C Kakoit cTOPOHO#M?!

Haitnure:

a) HOI(10” -1, 10°—1); 6) HOA(11...1, 11...1); B) HO(a™ —1, a™ —1).
m n

@ Hoxaxkure, auro HOZ(5a + 3b, 13a + 8b) = HOI(a, b).



JIucTok 11. Maremarnvdeckue Urpbl-1: sBHbIE CTPa-

Ternum

B npusedénnur nustce 300046 ONUCAHDL NPABUAL PA3AUNHBLE uep. Tpebyem-
CA YKA3aMb BHUPOIUHYI0 cmpamezuto 0as 00no20 u3 uzpoxkos. Cmpame-
2us — 9mo Habop MPasus, NO KOMOPHLM ULPOK 00AICEH DEAaMb CEOU TOObL
8 3aBUCUMOCTIU OM NPEIOYWUT 0008 NPOMUBHUKG U MEKYWET NOZUYUU.
Zlaa uepoxra, deaarowezo nepswviti xod, cmpamezus A0ANHCHA BKAIOUAMD 8 cebA
U 66100p NepPeozo xoda.

Wrpbr-uryTky (MCXOL UIPBI HE 3aBUCUT OT XOJIOB IPOTHBHUKOB)

B crpouky Beinucano 100 equnun. Kupun n Jlanuni 0o ovepean cTaBsT
MEXK/]1y KaKUMU-HUOYIb JBYMSI COCEIHUMHU €IMHUIIAMU 3HAK ILIFOC WJIM MUHYC.
Korma mexiy BceMu COCETHUMHI YMUCIAME IOCTABJIEHBI 3HAKU, BBHIYUCIISETCS
pesyibrar. Ecim nosmydennoe uncsio 9€THO, TO BhIUrpbiBaeT Kupmi, B mpo-
tuBHOM ciydae — Jdamumit. Kro Bemurpaer, ecin Hagunaer Kupuiu?

Ha nocke namucano 10 eguramn u 10 nBoek. /IBoe Urpaior mo ciaemayionmm
[IPABUJIAM: 38 XOJI PA3PEIaeTCsi CTEPETH ABe JI00bIe TU@PHI U, €CJIN OHU ObLIN
O/INHAKOBBIMU, HAIIMCATD JBOMKY, & €CJI PA3HbBIMU — eauHuIly. Eciu mocsie-
Hsisl OCTABIIAsICA HA JIOCKe Iudpa — eIUHHUIA, TO BBIUIDAJ IEPBBIH HIPOK,
ecji JIBoiika — To BTOpoil. KTo BBIUIpaer?

Marra u Banst 1o ogepe/in JJoMAIOT MOKOJIAIKY «AJéHKay pazmepoM 6 X 8.
3a oJMH XOI MOXKHO CJIeJaTh HPSMOJMHEHHBI Pa3joM JII0OOro n3 KYCKOB
B/IOJIb yriiyOsienus. IIpourpsiBaeT TOT, KTO HE MOYXKET cenaThb xoia. KTo BbI-
UT'PAeT, eCIu epBbIil pasioM fgeraer Marma?

CuMMeTpuYdHbIE CTpATErUU

Ocran Benjiep mpoBest ceanc OJHOBPEMEHHOI UI'DbI B IIAXMATHL C JIBYMS
rpoccMeiicTepaMu, IPUYeM C OJIHUM M3 COINEPHUKOB OH UIpajl YépHbIME (hu-
rypamu, a ¢ Apyrum — GesbiMu. 3a ror ceanc Ocran nogyuma 1 ouko. (3a
mobe/ry B MAXMATHON mapTun Jaercd 1 09KO, 32 HUYBIO IOJI-0YKa, 3a IMOpa-
xerne — 0 oukos.) Kak on cmor storo jgoburscs?

JBoe 110 ovepeu KAAyT MATAKA HA KPYIVIBIH CTOJI, IPUYEM TaK, ITOOBI
OHU He HAKJJIBIBAJUCH JAPYT Ha Jpyra. IlpourpeiBaer TOT, KTO HE MOXKET
crenarh xo1. KTo BeIMrpaeT mpu npaBuibHON urpe?

@ Nwmerores e xkyuku: B omuoit 20, B jpyroit 30 ciimuek. /IBoe mo ouepein
OepyT CHMYKM, IPUIEM 3a OJUH XOJ| pa3pelnaercs Oparh JII000e KOJUIeCTBO
CIIUYIEK, HO TOJIHLKO U3 OHON Ky4dku. [IpourpeiBaer ToT, KTO HE MOYXKET CIEIATh
xo1. KTo BeIMIpBIBAET IpHU NPABUJILHON UIpe?

JIucTok 11. Maremarnieckue Urpbi-1: sBHbBIE CTPa-
TEeTun

B npusedénnnr nuotce 3a0aM6T 0NUCAHLL NPABUAL PA3AUNHOLT uep. Tpebyem-
CA YKA3aMb GHUPLUUHYI0 cmpamezuto 0as 00no2o u3 uzpoxkos. Cmpame-
2us — 9Mo Habop NPasua, Mo KOMOPbLM UPOK 00ANHCEH denamb c60u Todbi
8 3asucuMocmu om npedvldywur r0dog NPOMUBHUKA U MEKYWET NO3UUUL.
LA uepoxra, deaarowezo nepswviti xod, cmpameaus AOAAHCHA BKAIOHAMD 6 CeOA
U 66160p NEP8o2o xoda.

Wrpbi-uryTku (MCXOI UIPBI HE 3aBUCUT OT XOJIOB IPOTHBHUKOB)

B crpouky Beimucano 100 equnum. Kupumr u Jlanuus mo ogepein cTaBaT
MeK/1y KAKUMU-HUOYIb JIBYMsI COCEIHUMHU €IMHUIIAMU 3HAK ILITFOC WJIM MUHYC.
Korma mex 1y BceMu COCETHUMH UUCIAME IOCTABJIEHBI 3HAKU, BBIYUCIISETCS
pesysbrar. Ecu mosryyeHHoe 9uco 9€THO, TO BhIMTpbiBaeT Kupussi, B mpo-
TuBHOM ciydae — Jlanumn. Kro Bemurpaer, ecion nadnnaer Kupuwr?

Ha nocke nammcano 10 eguuuir u 10 gBoek. JBoe urparoT mo CJIeLyonumm
MIPpaBUJIAM: 33 XOJI Pa3PEeNIaeTCs CTEPETH JBE JI00bIe ITUdPHI U, €CJIU OHU ObLIN
OJ/INHAKOBBIMU, HAIIMCATD JIBOMKY, & €CJIM PA3HbIMU — eQUHUILY. Eciau mocie-
Hesl OCTaBINAsCS Ha JIOCKe Iudpa — €IUHUIA, TO BBIUTPAJ IIEPBBI UI'POK,
ecJiu JIBOiKa — To BTOpOii. KTO BBIUIpaer?

Mamma u Bazst 110 o4epeu JIOMaOT IIOKOIJIKY «AJiéHkay pasmepom 6 X 8.
3a OJIMH XOJ MOXKHO CJIeJIATh MPSMOJHHEHHBI Pa3joM JII000ro nu3 KyCKOB
BJI0JIb yIuIyOseHust. Il pourpeiBaer TOT, KTO HE MOXKeT CjiejiaTh X0 KTo BbI-
UT'PAEeT, eCJIU TepBhIil pa3ioM gegaer Mama?

CuMMeTpuYHbIE CTPATETUN

Ocran Benuep nposes ceaHC OJHOBPEMEHHON UI'PBHI B MIAXMATHI C JIBYMs
rpoccMeiicTepaMu, IIPUYeM C OJHUM K3 COINEPHUKOB OH UTPaJl Y€pHBIMU (DU-
rypamu, a ¢ apyruMm — 6esabivMu. 3a aror ceanc Ocran moaygauma 1 ouko. (3a
mobely B MIAXMATHON MapTuu maeTcs 1 09KO, 32 HUYBIO IOJ-0YKA, 3a Mopa-
skerne — 0 oukos.) Kak on cmor storo joburscs?

JBoe 110 ovepeu KAAJAYT MATAKA HA KPYTJIBIH CTOJI, IPUYEM TaK, ITOOBI
OHU HE HAKJJIBIBAJNCH JPYT Ha Jpyra. llpourpeiBaer TOT, KTO HE MOXKET
caenaTh xoa. KTo BeIMrpaer mpu mpaBUIbHON urpe?

@ Nwnmerorcs e xkyuku: B onuoit 20, B npyroit 30 ciimuek. J[Boe 1o otuepe i
0epyT COMYKHU, IPUIEM 33 OJUH XOJ| Pa3pelnaercss Oparh JII0O0e KOJIMIeCTBO
CIITYEK, HO TOJBKO U3 OJHOI Ky4Ku. [IponrpeiBaeT TOT, KTO HEe MOXKET CJIeIaTh
xo1. KTo BeIMIpBIBAET P NPABUILHON UIpe?



B kaxmoit kierke jmockm 7 X 7 cromr marika. /[Boe mo odepenu cHu-
MaOT C JIOCKH JIF000€ KOJIMIECTBO HOPS] MIIYIIUX IIAIeK JUOO U3 OJHOrO
BEPTUKAJIBHOTO, JINOO M3 OJHOIO TOPU30HTAILHOIO Psijia. BhIMrphIBAET CHSIB-
U TOCJIEHIOK IIAIIKY. YKaXXUTe BBIUI'PBIIIHYI0 CTPATErHIO JIJIs [I€PBOIO
UT'DOKA.

lomoJsiHeHne X008 CONEpPHUKA

B kyue sexxur 50 kamueit. /IBoe 1o odepenu j106aBisor B Hee ot 1 10 9
KaMmHeiil. BeirpeiBaer Tot, KTo goBesaer uncio kKamueit 1o 200. Ko sro Oymer
— MEPBBII WIN BTOPOIi?!

@ IIpenonasarenun Aung u Tansa noemaior 40 IMKOJLHUKOB. 3a XOI paspela-
eTcs CbheCThb JABOMX, TPOUX WU YETBEPBIX IKOJLHUKOB. IIpourpniBaer ToT,
KTO He MOXKEeT cIejarTh Xoi. KTO BbIUrpaeT B MOeJaHUU IIKOJIbLHUKOB, €CJIU
HaguHaer Ana?

Hepa «Bawés. a) Umeerca nosiocka kierdaroil Gymaru jaymuoi 10 kie-
ToK. B KpaiiHeit mpaBoit eé KJIeTKe CTOUT ImIarika. /[Boe urparommx mo odepe-
[ TIEPEIBUTAIOT €€ BJIEBO Ha OJHY MJIN JBe KJeTKH. [IpourpeiBaer TOT, KOMY
HEKY/JIa XOIUTh.

6) Ko Bbimrpeisaer B urpe «Baiies, eciiu JyInHA TOJOCKH cocTaBisteT 11 Kie-
tok? 12 kirerok? 13 kirerok? 2000 kjeToK?

B) Usmenum npasuia urpbl «Baries: Tenepb 3a OJUH XOJ MOXKHO CIABUIATh
mamKy Ha 1, 2, 3, 4 nau 5 KJIETOK, a JJINHA MOJIOCKA — 13 KJIETOK.

r) A renepp B urpe «Bame» MoxHO ciasuraTh mamky Ha 3, 6, 9 win 12
KJIETOK, a JIJIMHA TMOJIOCKH — 40 KJIeTOK.

B kaxmoit kirerke jmockm 7 X 7 crour miamka. J[Boe 1O ouepenu CHU-
MAIOT C JIOCKH JII000€ KOJIMIECTBO HOPS)] MIYIIAX IMIAINEeK JUOO U3 OJHOrO
BEPTUKAJIBHOTO, JINOO M3 OJHOIO TOPU30HTAJILHOTO Psijia. BhIMrphIBAET CHSIB-
MU TOCJIEIHIOK IIAIIKY. YKaXKUTe BBIUI'PBIIIHYI0 CTPATEIHIO JIJIs [I€PBOIO
WUTPOKA.

JlomoJsisenne X008 CONEPHUKA

B kyue siexxur 50 kamueit. /IBoe 1o ouepenu j06aBistor B Hee or 1 10 9
KamHeit. BemrpeiBaer Tor, k1o moBeer uncio Kamueit 10 200. Ko sro Oyzer
— TEPBBII WIH BTOPOI?!

@ IIpenomasarenu Ausg u Tanga noemaior 40 MKOJLHUKOB. 3a X0 paspela-
eTcsl CbhbeCThb JABOMX, TPOUX WU YETBEPbIX IIKOJILHUKOB. IIpourpniBaer ToT,
KTO HE MOXKET CHeJaThb XOi. KTO BBIUIpaeT B IOEJAaHUU IIKOJIBLHUKOB, €CJIU
HayuHaeT AHsa?

Hepa «Bawés. a) Umeerca nosiocka kierdaroil Gymaru jymuoii 10 ke
TOK. B KpaitHeit mpaBoit €€ KeTke CTOUT Imarika. /[Boe urparommx mo odepe-
I [IEPEJIBUTAIOT €e BJIEBO HA OJHY WJIN JBe KjeTKu. I[Ipourpeisaer ToT, KOMY
HEKYJIA XOIUTh.

6) Ko Bbiurpeiaer B urpe «bBaiies, eciiu JyInHA TOJOCKH cocTaBisteT 11 Kile-
Tok? 12 ryerok? 13 xirerok? 2000 kjeTok?

B) Usmenum npasuia urpsl «bBaries: Tenepb 3a OJUH XOJ MOXKHO CABUIaTh
mamky "Ha 1, 2, 3, 4 wim 5 KJIEeTOK, a JJINHA TMOJOCKA — 13 KJIeTOK.

r) A remeps B urpe «Bame» MoxkHO caBEraTh mamky Ha 3, 6, 9 wim 12
KJIETOK, a JJINHA TO0JI0CKH — 40 KJIeTOoK.



JIncTok 12. MaremarniecKkne Urpbi-2: aHaJn3 I10-
3N

Hosuyus HA3b6aEMCA BBIUZPBIUWHOU, €CAU U2POK, deaatowuli x00 u3 Mot
no3UUUY, ModHcem 3amem obecnevums cebe sviuepviui. B npomuerom cayuae
NO3UUUA HA3DIBAEMCA NPOULPHIULHOU.

Boiuepoiusmsie U npouzpbluiibie No3uLUL, PacCmasAAomcs ¢ KOHYG no caedy-
0WUM TPABUAAM:

® N03UYUA, U3 KOMOPOT HeAB3A cOeaamb T00 — NPOUPVIUHAA;

o ecau u3 no3uyul X MOHCHO NONACTD 68 NPOULDHIUHYI0 NOSUUU, MO
noauyua X — 8vupuluLHad;

e ecau 8ce Todv u3 no3uyul X 6edyYm 6 6ulupuHble NO3ULUL, MO No-
auyua X — npoupuluiHa.

IHobedy moorcem obecnewumo cebe nepevill Uepor, ECAU HAYANOHAL NOSULUA —
BHLULPLIUHAA, U BMOPOL, ECAU OHA NpoupbiwHad. Buuzpviunas cmpame-
2us — To0UMbd HA NPOULPLIULHDBLE NOZUUUL.

B onucannmnx nusice uzpax mpedbyemcs npedsasumsd GuluPulllHy0 Cmpame-
2u10 s 001020 U3 ULPOKOS.

a) B sieBoM HEKHEM yrity JOCKH 7 X 7 CTOUT ZPOMOTU KOPOAL, KOTOPBIiL
3a OJMH XOJI MOXKeT CJBHHYTHCS WJIM HA OJIHY KJIETKY BIPABO, MJIM Ha OJHY
KJIETKY TI0 JIMaroHaJjn BIpaBo-BBepx. Urpoku xomar no odepeau, Kro He mo-
JKeT ClIeJIaTh X071, — npourpa. 6) A Terepb XpOMOH KOPOJIb MOYKET XOJHUThb
€Ill€ U Ha OJIHY KJIETKY BBEPX.

Ha nocke 11 X 15 B J1eBOM HUYKHEM YTUIY CTOUT TPomol kons. JIBoe xomar
10 ouepesu. 3a X0 Pa3periaercs IepeIBUraTh KOHsl HA JBE KJETKHA BIPABO
U OfHY KJIETKY BBEpX WM HA JiBe KJETKWA BBEPX U Ha OJHY BIpaBo. Kro He
MOYKET C/IEJIaTh XOJ — IIPOUTPaJl.

JlBoe UrpoKOB XOIAT 1O oYepean Ha rudepOiiaTe ¢ OTHON CTPETKOM: KaxK-
JIBIIE CBOMM XOJIOM IIEPEBOJINT CTPEJIKY Ha JBA WA TPHU JYaca Buepe. B Havuaste
UTPBI CTPEJIKA [TOKA3BIBAET IIOJIJI€Hb. BBINIPHIBAET TOT, KTO IIEPBBIM IIOCTABUT
crpesky Ha 11 gacos. (CTpeska MOXKET ¢JIeJIaTh HECKOJIBKO 000POTOB, IPEXKIE
9YeM yka3aTh Ha 11 gacos.)

a) Wrpa maumHaercs ¢ gucia 4. 3a XoJ| paspeliaercss NIpHOABUTh K MMe-
FOIIEMYCsI IHUCIIYy JI000e MEHbIee HATYPAJIbHOE YUCI0. BBIMIphIBAET TOT, KTO
mosryant 2013. Tor ke Bompoc, ecyu 11 BEIUTPHIIIA HY2KHO Oy IUTh TUCJIO:

6) 22013 — 1; B) 2013 - 22013,

JIncTok 12. MaremarnviecKkne Urpbl-2: aHaJn3 II1o0-
3NN

Hosuyus HA3b6aEMCA BBIUZPBIUWHOU, eCAU U2POK, deaatowul x0d u3 Mot
NO3UUUY, MOodHceM 3amem obecnevums cebe sviuepviui. B npomusrom cayuae
NO3UUUA HA3DIBAEMCA NPOULPBIULHOU.

Boiuepoiuimsie v npouzpbliiibie No3UYUY, PacCmasAAomes ¢ KOHYya no caedy-
0WUM TPABUAAM:

® 103UYUA, U3 KOMOPOT HEAB3A cleaamb T00 — NPOUPVIUHAA;

o ecau u3 no3uyul X MOHCHO NONACTD 6 NPOUDLIUHYI0 NOSULUU, MO
noguyua X — 8uUupbuULHaa;

e ecau 8ce Todv u3 nosuyuu X 6€dym 6 6uiupuHble NO3UUUL, MO No-
3uyua X — npoupululHa.

ITo6edy moorcem obecnevumyv cebe NePeviti U2Pok, eCAU HA%AAOHAA TO3UUUL —
BVLULPOIWHAA, U 8MOPOT, €CAU OHA NPOULPLIULHAS. Buuzpvuunas cmpame-
2us — To0UMb HA NPOULPHIUHDBLE TOZUUUL.

B onucannoir Huostce uepaxr mpebyemces npedsAasums 6biuPbUHY0 Cpame-
2ut0 OAs 00H020 U3 ULPOKOS.

a) B JsieBoM HuKHEM yTuIy JOCKH 7 X 7 CTOUT TPOMOU KOPOAL, KOTODBIii
3a OJIMH XOJI MOXKET CJBUHYTbCsSI WJIM Ha OJHY KJETKY BIIPaBO, WU Ha OJHY
KJIETKY TI0 JIMaroHaJjIu BIIpaBo-BBepX. Urpoku xoagar no odepeau, Kro e mMo-
JKeT CJIeJIaTh Xoj, — npourpa. 6) A Terepb XpOMOH KOPOJb MOYKET XOJHUTh
eIl€ U Ha OJIHY KJIETKY BBEPX.

Ha nocke 11 X 15 B 1eBOM HUXKHEM YTUIY CTOUT TPomol kons. JIBoe xomsar
10 Oo4Yepein. 3a XOJ Pa3pelnaercs MepeIBUraTh KOHsI HA JBE KJETKUA BIPABO
¥ OJIHY KJIETKY BBEPX WM Ha JBe KJIEeTKHN BBEPX W Ha OJIHY BIpaBo. KTo He
MOZKeT CJ/IeIaTh XOJ[ — IIPOUTrpaJl.

JIBoe UrpoKOB XOAAT IO ovepenu Ha rudepdsiaTe ¢ OIHOM CTPETKO: KaxK-
IIBIi CBOMM XOZOM II€PEBOUT CTPEJIKY Ha JBa WJIM TPHU Yaca Biepesd. B nHadase
UTPBI CTPEJIKA [TOKA3BIBAET IIOJIJI€Hb. BBINIPBIBAET TOT, KTO IIEPBBIM IIOCTABUT
crpesky Ha 11 gacos. (CTpeska MOXKET ¢JIeJIaTh HECKOJIBKO 000POTOB, TIPEXKIE
YeM yKazaThb Ha 11 gacos.)

a) Urpa naumHaercs ¢ uucia 4. 3a XoJ| pasperaercss NIPpHOABUTH K HMe-
FOIEMYCsT YUCILY JIFOOOe MEHbIlee HATYPAJbHOE YHCJIO. BBIMTIpBhIBAET TOT, KTO

moyaut 2013. Tor 2ke Bonpoc, eciu Jjis BBINTPHIIIA HY2KHO [OJIYIATH TUCTIO:
6) 22013 — 1; B) 2013 - 22013,



OpxHaxk Al Ha BoeOHOM Jepese Bbipocio 300 3010Teix MoreT. Kor Basu-
Jino u Jjinca Ajrca JOrOBOPHIIMCH IO OYepe I KaxK Iyl HOYb XOIUTh K 3TOMY
JiepeBy U 3abupaTthb He 6oJiee TTOJIOBUHBI UMEIONINXCS Ha HEM MOHET. Ecin KTo-
TO W3 HUX He MOXKeT 0OJIbIlle COPBATh HU OJHOM MOHETBHI, TO OTIAET JIPYTOMY
BCE, UTO ycrena B3aTh. [lepsoit nomia Anmca. Kto ocranercs B mypakax?

@ a) Vmerorcst nBe Kydu KamHeil: B onHON 5, B mpyroit 7. 3a ofumH X01
MOXKHO B3sITh OJIMH KaMeHb U3 JIFOOOU KydH WJIM 110 OJHOMY KaMHIO U3 0b6enx
Ky4. [IpourpniBaer TOT, KTO HE MOXKET CIEIaTh Xoia. 6) A eciu B ofHOI Ky4de
2013 kammueit, a B apyroit — 20147 Ilodckaska: natidume 6 9mom AUCTOwKe
AMAN02UNHYI0 3adany.

Urpator nBoe. B Hagase urpsl mepBblit UIPOK HAZBIBAET JIIOOOE TIEJI0€ TUCTIO
oT 2 710 9. 3aTeM UTPOKU 10 0YEPEIN YMHOXKAIOT [TOJIYIeHHOE YUCTI0 Ha JIIohoe
11€JI0€ YUCJI0 OT 2 710 9. BeIUrphIBaeT TOT, KTO IEPBBIM IIOJIYIUT YUCIO OOJIbITe

1000.

Oaazk el Ha BostebHoM jiepese Beipocio 300 3010Teix Morer. Kot Bazu-
Jimo u Jjimca Ajrca JJOrOBOPWIINCH TI0 OYepein KaxKyl0 HOUb XOJUTH K 3TOMY
JIepeBy u 3abupaTh He OoJiee IIOJIOBUHBI NMEIONINXCd HA HEM MoHeT. Eciu KTo-
TO U3 HUX HE MOXKeT 0OJIbIlle COPBATh HU OJHOIl MOHETHI, TO OTIAET JIPYTOMY
BCE, uTO ycrena B3saTh. [lepsoii momia Asnca. KTo ocranercs B gypakax?
@ a) Vmerorcst nBe Kydu KamHeil: B onHO# 5, B mpyroit 7. 3a oaumH X0
MOXKHO B3sITh OJINH KaMeHb U3 JIIOOOU KydW WJIM 110 OJHOMY KaMHIO U3 06enx
kyu4. [IpourpeiBaer ToT, KTO He MOXKET CIEJaTh X0a. 0) A ecu B ofHOl KyUde
2013 xawmmueit, a B npyroit — 20147 [lodckaska: watidume 6 amom aucmoyke
AMAN02UNHYIO 3adany.

Wrpator nBoe. B Hagaje urpbl mepBbiil HTPOK HA3BIBAET JIIOOOE 11€JI0€ TUCIIO
ot 2 710 9. 3aTeM UTPOKU 10 0YEPEIN YMHOXKAIOT [TOJIYIYeHHOE JUCII0 Ha JII0hoe
11eJ10€ 9ucJIo OT 2 110 9. BeiurpbeiBaeT TOT, KTO HEPBBIM HOJIYIUT YUCIO OOJIbITe

1000.



JImcrok 13. Baykius

Ilycrs mana moc/eoBaTe/IbHOCTh IIPOHYMEPOBAHHBIX yTBEPXKIeHU: Y1, Yo,
V3, ey Yy Y1, ... UT0OOBI 10KA3aTh BCE 9TU YTBEPXKICHUSI, JJOCTATOTHO:

1) nokazaTh, 9TO BEPHO IEPBOE yTBepKeHuE Y1 (6a3a undyrkuuu);

2) i1 KaXKJI0ro HATYPAJILHOTO k JI0KA3aTh, YTO €CJIU BEPHO Yj, TO BEPHO U
Vi1 (wae undyrkyuu,).

Jlokakure paBeHCTBa i JIIOOOrO HATy-
PaJIBLHOTO 1

n-(n+1)

—

6) 1+3+5+...4+(2n—1) =n?%

(n+1)(2n+1)
6

a)14+24+3+...4n=

3

B) 124224+32+... +n%=

a) B kileruaroMm KBajpare n X n 3aKpacuiId BCe KJIETKU Ha [VIABHON Jua-
TOHAJIM W BCE KJIETKH, JIeXKalllie HEXKe ryIaBHOM juaroHajn. CKOJIBKO BCEro
KJIETOK OBLIIO 3aKparieHo?

6) Ha mrockoctn npoBeieHO 1 npsiMbIx. Hukakue jiBe U3 HUX He IapaJiieiib-
HBI, HUKAKNe TPU He IepeceKaroTcs B OfHON Touke. Ha CKOJIBKO dacreil 3Tu
[IPSIMBIE JIEJIST TLJIOCKOCTD !

B) Koug pucyer Ha kierdaroil Gymare nupamMuJKy: B IIEPBOM CBEPXY sApyce
0JIHA KJIETKA, BO BTOPOM — TPH, B TPETHEM — ISITh, B Y€TBEPTOM — CE€Mb, U
Tak jajee. CKOJIBKO BCEro KJIETOYEK Oyier B mepBbix 20 sipycax MUPaMUJIKA !
Yxazarue. Ilodymaiime, kax ama 3adaya ceésazana ¢ npedvdyuied.

Y 60podamozo MH020Y20AbHUKA BO BHEIHIOK CTOPOHY PACTET IMETUHA.
Ero nepecekaer n npsiMbIX, Ha KaxKJI0i U3 KOTOPBIX C OJIHOI U3 CTOPOH TOXKE
pacrer meTnHa (CM. PHCYHOK BbIIIe). B pe3ysbraTre MHONOYTOJBHUK OKA3AJICS
pa3buThiM Ha HEKOTOpoe 4Ymcjo dacreil. /lokaxkure, 9To XOTs OBl OJHA U3
qacTeil OKaxkeTcss HOPOJIATON CHAPY K.

JlaH Kj1eT9aThlil KBapaT ¢ JJIHHON cTOpoHbI 2™. V13 Hero BhIpe3asn: a) yr-
JIOBYIO KJIETKY; 6) OJHY KJIETKY, HO HEM3BECTHO, KaKyio umeHHo. Jlokaxkure,
9TO OCTABIILYIOCS (DUIYPY MOXKHO pa3pe3aTh HA TPEXKJIETOYHBIE YTOJIKH.

JImcrok 13. Inaykims

IIycThs maHa mocseqoBaTe/IbHOCTh IIPOHYMEPOBAHHBIX yTBEpP:KIEHU: Y1, Yo,
Vs, eeey Yiy Y1, ... UT0OBI JOKA3aTh BCE 9TU YTBEPXK/CHUA, JOCTATOTHO:

1) nokazarTb, 4TO BEpHO EpBOE yTBepxKacHue Y1 (6a3a undykyuu);

2) Jyisl KaXKJI0r0 HATYPAJIBHOIO K JI0KA3aTh, YTO €CJIU BEPHO Y, TO BEPHO U
Vi1 (waz undyrkyuu,).

Jlokaxkure paBEHCTBa JjIs JIIOOOrO HATY-
PaJILHOTO N

n-(n+1)

— 5

6) 1+3+5+...4+(2n—1) =n?%

nn+1)2n+1)
6

a)l1+243+...4+n=

B) 12 4+22 432 +.. . +n?=

@ a) B xuieruarom KBaJpaTe n X n 3aKpacuiy BCe KJIETKH HA [VIABHOMN Ja-
OHAJIM ¥ BCE KJIETKH, JIeyKalllie HUzKe ryiaBHOW jauaroHain. CKOJBKO BCEro
KJIETOK OBLJIO 3aKPAaIleHo?

6) Ha mwrockocru nposeieHo n npsiMbix. Hukakue /iBe U3 HUX HE IapaJljiesib-
HbI, HIKAKWE TPU HE MepeceKaroTcs B ofHoil Touke. Ha ckonbko dacreil aTn
[PSIMBIE JIEISAT ILIOCKOCTD !

B) Koug pucyer Ha kierdyaroil Gymare nupamMuIKy: B IIEPBOM CBEDPXY spycCe
OJIHA KJIETKa, BO BTOPOM — TPH, B TPETheM — MSTh, B YeTBEPTOM — CEMb, U
Tak Jajiee. CKOJIBKO BCEro KjeTovek Oy/eT B mepBbix 20 spycax TUPaMUKH !
Yxazanue. Ilodymaiime, xax ama 3adaua céa3ana ¢ nNPedvidywet.

Y 60podamozo MH020Y204HUKG BO BHEIIHIOIO CTOPOHY PACTET IIETHHA.
Ero nepecekaer n IpsIMbIX, Ha KaxKJI0i U3 KOTOPBIX C OJIHOW M3 CTOPOH TOXKE
pacrer meTuHa (CM. PUCYHOK BbIIe). B pesysbrare MHOrOYTOJBHUK OKA3AJICS
pasduThIM Ha HEKOTOpoe 4ucyo dacreil. Jlokaxkure, 9TO XOTs OBl OnHA W3
JacTeil OKaXkeTcst 60poIaTol CHAPYKU.

Jlan KyreTuaThlil KBajpaT ¢ JJIHHON cTOpOHbI 2. VI3 Hero BhIpe3aJIi: a) yr-
JIOBYIO KJIETKY; 6) OJIHYy KJIETKY, HO HEH3BECTHO, KaKyIo UMeHHO. Jlokaxkure,
YTO OCTABIIYIOCH (DUTYPY MOYKHO Pa3pe3aTh HA TPEXKJIETOUYHBIE YTOJIKH.



TomoBoomka «XaHoiicKas GaImHs» IpeacTaBasgeT coboil Tpu BEpTHKAID-
HBIX CTEP2KHsA Ha mnozcTaBke. Ha oquH M3 HUX HAJETHI N KOJIEl Pa3HOro pas3-
Mepa, B IOpsjiKe yObIBaHUS pa3Mepa, MEHBIIHUIl JIEKAT Ha HIPEJbIAYIIEM II0
pasmepy 6osbiieM. Kouiblia pasperaercst IepeKIabBaTh ¢ OJHOIO CTEpPIK-
Hsl Ha JIPYTOii, IPH 9TOM 3aIIPEIIAETCs KJIACTh OOJIbINiee KOJIBIO Ha MEHbIIee.
Jokaxure: a) Bee KoJibIla MOXKHO [IEPEJIOKUTD Ha APYTOil CTEPXKEHb.

6) Dr1o MoxkHO cresnaTh 3a 2" — 1 nepekJajpBanuil. B) MeHBIINM KoJtide-
CTBOM TEPEKIAIbIBAHNNi 000NTHCH HEIb34.

@ IIycTh n — mesIoe HeOTpHUIATEIbLHOE Inco. JJoKasKuTe, ITo n3 Mok 27!
HATYPAJbHBIX YUCEJI MO2KHO BBIOPATH POBHO 2", CyMMa KOTOPBIX JIE€JIUTCS HA
271

Borauciure cymMbr: cHaYa a BBIYACINTE 9TH CyMMBI Jyid n = 1,2, 3,4, 5,
a 3aTeM HaillnTe 3aKOHOMEPHOCTH U JTOKAXKHUTE €€ 10 WHIYKITHIH.

a) 1+242°+2%+.. 427 6) 1-11+2-204+3-314+...+n-nl

TomoBonmomka «Xamoiickast GaIHsI» MpeACTaBIsIeT OO0 TpU BEPTHKAID-
HBIX CTEPXKH:A Ha mnozcTaBke. Ha ofuH U3 HUX HAJETHI N KOJIEl PAa3HOro pas3-
Mepa, B IOpsijKe yObIBaHUSA pa3Mepa, MEHBIINIl JIE?KAT Ha IPEJbIAYIIEM 10
pa3mepy O6osbiieM. Kosbila pa3periaercs: IepeKIablBaTh ¢ OJHOIO CTEpPIK-
Hsl Ha JIPYTOil, PN 3TOM 3alIPEIIAeTCs KIACTh OOoJIbIiee KOIBI[0 HA MEHbIIIEE.
Jokaxure: a) Bee KoJbIla MOXKHO [IEPEJIOKUTD Ha APYTOH CTEPIKEHb.

6) Dr1o MOXKHO cresaTh 3a 2" — 1 nepekJajpBanuil. B) MeHBIINM KoJIde-
CTBOM TIE€PEKIAIbIBAHNN 000NTHCH HETb3I.

@ IIycTh n — Mesoe HeoTpHUIATeILHOE IrcIo. JJoKazKuTe, ITo n3 ioonrx 27!
HATYPAJbHBIX IHCEJ MOXKHO BBIODATH POBHO 2", CyMMa KOTOPBIX JEJIUTCS Ha

27l
Beraucnure cymMbr: cHavYa A BBIYUCINTE STH CyMMBI Jjid n = 1,2, 3,4, 5,
a 3aTeM HailluTe 3aKOHOMEPHOCTH U JTOKAXKUTE €€ 10 MHILYKIIHH.

a) 1+2+224+2°+... +27 6) 1-1!1+2-204+3-3/4...+n-nl



JIucTok 14. Haiiou kpaiiHero

CKOJIBKUME CITOCOOAME MOXKHO PACCTABUTD B DT HATYPAJIbHBIE YACIA OT
1 mo 100 Tak, 9T0OBI COCEIHIE YMCIa OTINIAIUCH He Dojlee 9eM Ha eIMHUILY !

SBaiiunxa Kymujaa Jjisi CBOMX CEMepPBIX 3aiidarT ceMb 0apabaHOB PAa3HBIX
pasMepoB U ceMb Hap MMajJovYeK pPasHOW JIMHBI. Kcjm 3afi90HOK BUIUT, 9TO
y Hero u bGapaban 6oJbIlle, W MAJOYKN JJINHHEE, YeM Y KOrO-TO U3 OpaThes,
OH HauymHaeT OapabaHuTh. Kakoe HambOJIbIIee TUCJI0 3afiaT MOXKET HAYATH
bapabaHuTn?

a) ITo KpyTy BBIMCAHO HECKOJIBKO HATYPAJBHBIX THCEII, KAaXK/0€ U3 KOTO-
PBIX HE IIPEBOCXOJUT OJJHOIO U3 cocelHux ¢ HuM. JIoKaxKuTe, 9TO Cpejy 9TUX
qHCes TOYHO €CTh XOTs Obl fBa paBHbIX. 6) IIo Kpyry BBINHCAHO HECKOJIBKO
quces, KaXK0€e M3 KOTOPBIX PABHO CPeIHEMY apu(pMEeTHIECKOMY JBYX COCEJI-
HuX ¢ HuM. JloKaxKuTe, 4TO BCe ITU YUCJIa PaBHBI MexKiy coboii. (Cpedrum
apudmemureckum IUCEST ¢ U b HAZBIBAETCS IUCIIO ‘%"b)

Ha maxmaTHOI 0CKe CTOUT HECKOJIBKO a) Jajeii; 6) depseit. Obsizarens-
HO M Hailmercst gurypa, 6pomas me Gosee nByx apyrux? (Ilepenpeirusarn
4epe3 apyrue dburypsl gaapn u Hep3u He MOTYT. )

B crpane ects HeckobKO ropoaoB. CymMacIeainmii Iy TEeeCTBeHHUK eJIeT
u3 ropojia A B camblil Janékuii oT Hero ropoj B, 3aTeM — B caMblit qaaéKuit
or B ropox C, u . 1. Jlokaxkure, uro ecjiu ropos C He COBIAILAET C FOPOIOM
A, TO myTeIecTBEHHNK HUKOTJIA HE BEPHETCS 0OpaTHO B TOpo A.

@ [Tera xkymun «KoucTpykTop», B KoropoMm 06110 100 majgouex pa3Hoit -
Hbl. B uHCTpyKInn K «KOHCTpYyKTOPY» HAIMCAHO, YTO U3 JIFOOBIX TPEX IIaJI0-
YeK MOYKHO COCTaBUTh TPEYTrOJbHUK. IleTsi pemmi npoBepUTh 9TO yTBEPXK Ie-
uue. [lajoukm jiexkaT B KOHCTPYKTOpPE IO BO3pacTaHuio JiuH. Kakoe Ham-
MEHbIIIee IUCJIO ITPOBEPOK HYKHO llere, 4T0OBI OKAa3aTh WM OIMPOBEPIHYTH
yTBEp:KICHUE !

25 acTPOHOMOB Ha JBAJIIATH ST PA3HBIX IJIaHETAX HAOIIOMAIOT APYT 34
JIPYTOM TIPU TIOMOIIN TEJECKOIIOB, IPUIEM KAaXKJIbIii HAOIIOMAET 3a OJImKaii-
MM K HeMy (BCe PacCTOsdHMs MeXK/1y IUIaHeTaMu pa3Jjudibl). Jlokaxure, 9410:
a) ecrb JiBe ILIAHETHI, ACTPOHOMbBI HA KOTOPBIX HAOJIIOAAIOT JAPYT 38 JIPYIOM;
6) xoTst GBI 3a OMHUM ACTPOHOMOM HHUKTO HE HAGJIIOIAET.

B knerkax mocku 8 X 8 paccrapiensl uncia 1, 2, ..., 64. Jlokaxkure, 4To
HallJIeTcd mapa COCeTHUX IO CTOPOHE KJIETOK, UHUCJIa B KOTOPBIX OTJIMYIAIOTCS
He MeHee YeM Ha b.

JIuctok 14. Haiinu kpaiinero

CKOJILKAME CIIOCOOAMI MOYKHO PACCTABUTL B Psii HATYpPAJIbHBIE UHUCJIA, OT
1 10 100 Tax, 9T0OBI COCEeIHNE YUC/Ia OTANYAINCH He DoJiee YeM Ha €IUMHUILY !

3aiiunxa Kynmia Jjis CBOUX CEMEPBIX 3aiidyar ceMb 0apabaHOB pPa3HBIX
pa3MepoB U CeMb IMap MAJOYEK Pa3HOM JIUHBL. EC/u 3aifi90OHOK BUJIUT, YTO
y Hero u OGapaban OoJbIlle, W MAJOYKU JINHHEE, YeM Y KOrO-TO U3 OpaThes,
OH HauymHaeT OapabaHuThb. Kakoe HambOJIbIee UMUCIO0 3aiffaT MOXKET HAYATH
bGapabaHUTD?

a) ITo KpyTy BBIICAHO HECKOJIBKO HATYPAJBHBIX UHCEI, KAXK0€ U3 KOTO-
PBIX He IIPEBOCXOIUT OJHOIO U3 COCEIHUX C HUM. JoKarKure, 94TO Cpeu 9TUX
qHCces TOYHO €CTh XOTs Obl jBa paBHbIX. 6) IIo Kpyry BBINHCAHO HECKOJIBKO
qrcest, KayKJI0e U3 KOTOPBIX PABHO CPEIHEMY apu(pMETHIECCKOMY JIBYX COCE-
nux ¢ HuM. JIOKazkurTe, 9YTO BCE 9TH YUCJIA PABHBI Mexkiy coboii. (Cpednum
apupmemuieckum IUCEST ¢ U b HA3BIBAETCS IUCIIO ‘%"b)

Ha maxmaTHOIT 0CKe CTOUT HECKOJIBKO a) Jajeii; 6) depseit. Obsi3aresns-
HO Jiu Hailmercst gurypa, 6pomas me Gosee nByx apyrux? (Ilepenpeirusarn
4epes apyrue burypsl gapu u Gepsu He MOTYT. )

B crpane ecth HeckoabKO ropooB. CyMacreammii My TemeCTBEHHIK €/1eT
13 ropoja A B caMblil 1ajéKuii oT Hero ropoj B, 3areM — B caMblil JaJIéKuii
or B ropox C, u 1. 1. Jokaxkure, uro eciiu ropos C He COBIAJAET C FOPOIOM
A, TO myTenecTBEHHUK HUKOIJA HE BEPHETCsI 0OpaTHO B ropoi A.

@ Ilerss kynun «Koncrpykrop», B KoropoMm 66110 100 nasioyex pasHoil mjim-
obl. B uaCcTpyKInn K «KOHCTpYKTOpY» HaIMCAHO, ITO U3 JIIOOBIX TPEX MAJIO-
YeK MOYKHO COCTaBUTh TPEYrOJbHUK. [leTsi pemm mpoBepUTh 9TO yTBEPXK Ie-
nue. [lajlouku JiexkaT B KOHCTPYKTOpE II0 BO3pacTaHuio juinH. Kakoe Ham-
MEHbIIIee IUCJI0 TPOBEPOK HYKHO lleTe, 4TOOBI OKA3aTh WM OIMPOBEPTIHYTH
yTBEp:KIeHHE !

25 aCTPOHOMOB Ha JIBAIIIATH IIsITH PA3HBIX ILJIAHETAX HAOJIIOIAIOT JIPYT 38
IPYTOM IPU TIOMOIIM TEJECKOIOB, MPUIEM KaXK bl HADJIOMAET 3a OsImKaii-
KM K HeMy (BCe PaCcCTOsHUS MEXKLy IJIAHeTaMu pas3jindnbl). Jlokaxkure, 4T0:
a) ecrb JiBe IJIAHETHI, ACTPOHOMBI HA KOTOPBIX HAOJIONAIOT APYT 38 JIPYIOM;
6) xoTs1 GBI 3a OMHUM ACTPOHOMOM HHWKTO He HAbJIIO/AeT.

B kaerkax mocku 8 X 8 paccrapiensl uncia 1, 2, ..., 64. Tokaxkure, 9To
HaiiJieTca mapa COCEeIHUX IO CTOPOHE KJIETOK, UNCJIa B KOTOPBIX OTJIMIAIOTCS
He MeHee YeM Ha 5.



JIncrok 15. MHoOXKecTBa

Mnootcecmeo ecTb COBOKYITHOCTD PA3JIMIHbBIX 3JIEMEHTOB, MBICTHMAS KAK €1~
HOE TIEJI0€.

MHOXKeCTBO MOXKHO 33J1aTh, onucas ero (A = {Hesneraromue nTuis}), mepe-
qucsuB ero sementhl (B = {1, korka, crpayc, E}) MU ¢ TOMOIIBIO JIPYTHUX
MHOXKECTB.

Eciin Bce ajieMeHTHI MHOXKeCTBa, A UpHHAZJIEX)KAT MHOXKECTBY B, TO roBo-
pat, aro A ectb nodmmoorcecmeo muoxkecra B. Obosnadaercs 3to A C B.
({1,2,5} C {1,2,3,4,5}).

Iepecenwernuem IBYX MHOMXKECTB HA3BIBAETCS MHOXKECTBO, COCTOSAIICE U3 3JI6-
MEHTOB, IIpUHaIexKamux cpady oboum. Ob6osnauaerca A N B.
Obseduneruem IBYyX MHOMKECTB HA3BIBACTCSA MHOXKECTBO, COJIEPIKAIee BCE MX
9JIeMeHTBI U TOJIbKO ux. Obosnauaercs A U B.

Mowgrocmuvio MHOKECTBa HA3BIBAETCHA KOJIMIECTBO JIEMEHTOB B 9TOM MHOXKE-
crBe. O6osHauaercs |A.

ITepeunciuTe Bee: ) 71€MEHTHI; §) MOIMHOKECTBA MHOXKECTBa {Kosbaca,
OYKH, BEPEBKa}.

IIycre A = {1}, B = {i,¢,§}. 3anumure nepeceuenne u o6beMHEHIE
9TUX ABYX MHOXKeCTB. CKOJIBKO B HUX 3JIEMEHTOB?

Iycrs A = {uéruble uncna}, B = {uucia, koropele nensrcs Ha 4}, C' =
{narypasbuble yncia menbine 10}. Yemy pasast ANB, ANBNC, BNC, AU
B?

CKOJIBKO HOJIMHOXKECTB Y MHOYKECTBA, COJIEPIKAIIEro: a) 2 aeMeHTa; 6) 4
ssieMenTa; B) n 3aeMenTos? r) CyIiecTByer Jiu MHOXKECTBO, Y KOTOPOI'O POBHO
7 nopmuoxkects? x) Yro obmero y 3amad 4 u 57

Ha mosy miomaapio 12 M2 jgexkar Tpu Kospa. ILIomais 0IHOrO KoBpa
5 M2, mpyroro — 4 M2, Tperbero — 3 M2, Kazk/iple 1Ba KOBpa HePeKphIBAIOTCA
Ha omaan 1,5 M2. Bee Tpu kKoBpa IepekpbIBaroTcs Ha mwomaau 0,5 m2.
a) Kaxosa mwromazp mosa, He NOKpbiTass Koppamu?! 6) Kaxosa miomap,
ITOKPBITAsT TOJIBKO MIEPBBIM KOBPOM?

@ V¥ 20 mapcuaH ecThb yIIH, a y OCTaJIbHBIX — HeT. ¥ 40 MapcuaH ecTh I1a3a,
a y ocTaJbHBIX — HeT. ¥ 10 Mapcuan ecTb 1 yid, u ria3a. Kakoe HanMeHbIee
KOJITIECTBO MapPCHAaH MOYXKET OBITh!

Ha zaBoze paboraror 40 hppe3epoBIINKOB, KayKIbIil 13 KOTOPBIX SIBJISIETCSI
XYTOKHUKOM, GmtocodpoM mind modToM. Beero cpemnm Hux 28 XyH0KHUKOB,
27 dutocodos u 11 nosros. Kakoe nanbosbiiee KoamdecTBO ppe3epOBIIUKOB
MOI'YT OBITH OJIHOBPEMEHHO U XYIOKHUKaMU, U (usocodamu?

JIncrok 15. MHO>XKecTBa

Mmnootcecm6o ecTh COBOKYITHOCTD PA3IUIHDBIX 9JIEMEHTOB, MBICJTUMAs KaK €1-
HOE TIEJI0e.

MHOXKecTBO MOXKHO 3aJ1aTh, onucas ero (A = {Hesjeraromme nTuis}), nepe-
qucsus ero ssementhl (B = {1, korka, crpayc, E}) WU ¢ TOMOIILIO JIPYTHUX
MHOYKECTB.

Ecnm BCce s/eMeHTHI MHOXKECTBa A NpUHAIEXKAT MHOXKECTBY B, TO roso-
part, aro A ectb nodmmoosicecmeo muoxkecrBa B. Obosnadaercs sto A C B.
({1,2,5} € {1,2,3,4,5}).

Iepeceveruem IBYX MHOXKECTB HA3bIBAETCA MHOXKECTBO, COCTOSINEE U3 Je-
MEHTOB, IIpUHaIexKamux cpasy oboum. Ob6osnauaerca A N B.
Obseduneruem IBYX MHOXKECTB Ha3BIBAETCSI MHOYKECTBO, COJIEpKAIllee BCe UX
3JIEMEHTHI U TOJIBKO uX. Oboznauaercs A U B.

Mowgrocmuvio MHOKECTBa HA3BIBAETCH KOJIMIECTBO JIEMEHTOB B 9TOM MHOXKE-
crBe. O6ozHagaercs |A.

IepeuncauTe Bee: a) 37eMeHTHI; 6) MOIMHOYKECTBA MHOXKECTBa {Kosbaca,
OYKH, BEPEBKa}.

ITycte A = {O, 1}, B = {i,e,§}. Banumure nepeceuenne u obbeMHEHIE
9TUX AByX MHOXKecTB. CKOJBKO B HUX 3JIEMEHTOB?

Iycrs A = {4éruble uncna}, B = {uucia, koropsle gensrcst Ha 4}, C' =
{marypasbuble uncia Mensine 10}. Yemy pasast ANB, ANBNC, BNC, AU
B?

CKOJIBKO HOJIMHOXKECTB y MHOYKECTBA, COJIEPIKAIIEro: a) 2 sjaemMeHTa; 6) 4
amemenTa; B) n amemMenTos? T) CyIecTByeT JIn MHOKECTBO, y KOTOPOTO POBHO
7 nopmuoxkects? 1) Yro obmero y 3amad 4 u 57

Ha nosy miomanpio 12 M2 jexxkar Tpu Kospa. ILaomais 0IHOrO KoBpa
5 M2, npyroro — 4 M2, Tperbero — 3 M2, Kaxkiple JBa KOBpa HepeKpLIBAIOTCA
Ha romaau 1,5 M2, Bee Tpu KoBpa IepekpbIBaroTcs Ha momaan 0,5 m2.
a) Kaxkopa miomaap mosa, He NOKpbiTas Koppamu? 6) Kaxosa miomap,
TIOKPBITAsi TOJTHKO TEPBBIM KOBPOM?

@ Y 20 mapcuaH ecThb yIIH, & Y OCTaJbHBIX — HeT. Y 40 MapcuaH ecTb Ijasa,
a y ocTaJbHBIX — HeT. ¥ 10 Mapcuan ecTb 1 yd, u ria3a. Kakoe HanMeHbIee
KOJIMYECTBO MAapPCHAH MOYXKET OBITh!

Ha 3aBoze paboraior 40 ppe3epoBIINKOB, KayKIbIil 13 KOTOPBIX SIBJISIETCSI
XYJIOXKHUKOM, (brytocodpoM min modToM. Beero cpeanm Hux 28 XyH0KHUKOB,
27 dunocodos u 11 nosros. Kakoe manbosbiiee KOaniecTBo hpe3ePOBIIITKOB
MOI'YT OBITH OJHOBPEMEHHO U XYIOKHUKaMu, U (puaocodamu?



Ans, Bopst u Bacs cocrasisiiin cioBa u3 3ajaHHBIX OyKB. Bee cocraBuim
pasHoe YHCJI0 CJI0B: bosibie Bcex — AHs, menbiie Bcex — Bacst. 3atem pebsita
IIPOCYMMUPOBAJIN OYKU 3a CBOU cJjIoBa. Ecin €jI0BO ecTh y JIByX UI'POKOB, 34
Hero Jlaéres 1 09KO, ¥y OJHOTO MI'POKA — 2 0YKa, CJI0Ba, OOIIHE y BCeX TPEX
UT'POKOB, BBIYEPKUBAIOTCsI. MOTJIO JTM TaK CJIyIUThCs, 9TO DOJIBIIIE BCEX OIKOB
nabpaJ Bacs, a Menbire Bcex — Ansa?

Ans, Bopst u Bacs cocraiisiiin cioBa u3 3aaHHbIX OyKB. Bee cocraBuim
pa3Hoe YucIIo cJIOB: GoJibie Bcex — AHsl, MeHbIe Bcex — Bacst. 3arem pebsita
[IPOCYMMMPOBAJIN OYKHU 3a CBOU cJjioBa. Eciu €jI0BO ecTh y JIBYX UI'DOKOB, 34
Hero Jilaérest 1 09KO, y OJTHOTO MT'POKA — 2 0YKa, CJIOBA, OOIIHE y BCeX TPEX
WUTPOKOB, BBIYEPKUBAIOTCs. MOTJIO JT TaK CJIYIUTHCS, 9TO OOJIBIIIE BCEX OUKOB
nabpas Bacs, a menbine Bcex — Ang?





