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3a04HbIN TYyP

4 KJacc

B kaxmoit uz Tpéx 3a7a4 chOpMyIUPOBAHO O YeThipe Bompoca. OTBET Ha BOMPOC MOAPa3yMeBAeT MOJHOE PA3BEPHYTOE
pemrenne. Ecin B Bopoce TpebyeTcs NpUBeCTd IPUMeEp, TO Hy2KHO IIPOCTO IIPpUBECTH IpuMep. Eciiu B Bonpoce Tpebyercs 4To-
Jn60 BBIYUCIIATH, TO Hy»KHO IIPUBECTHU BCIO MOCJIEI0BATEILHOCTD BhIYncaeHnil. Ecim Bompoc ¢copMyInpoBal B BUIE «MOMKET
JIX», TO Hy»KHO IIPUBECTHU IIPUMEP, €CAU CIUTACTE, ITO MOXKET, & €CJIM CUMTAETe, YTO HE MOXKET, TO HEOOXOANMO ITOKA3aTh
s10. Eciin Bonpoc c¢opMymposan B Buje «Kakoe HauOOJIbINee / HAMMEHBIIEE. . . », TO TPEOYyeTCs MpebaBUTh IIPUMED, JIJIs
KOTOPOI'O JIOCTUIAETCs HaubOJIbIlee,/ HAMMEHbIIee 3HAYEHUE, U [I0KA3aTh, 9TO GOJIbIIe,/ MEHBIIIE OJIyINTh HeJb3st. Ecm
B BOIIPOCE TpeOyeTCsd IEPEUNCIATh BAPUAHTHI MIN CKA3aTh «CKOJIBKO MOXKET OBITH», TO HEOOXOIUMO IIEPEYHCINTDL BCE
BO3MOXKHBIE BAPHAHTHI U JOKA3aTh, 9YTO APYIUX BAPDUAHTOB HET.

3a MOJHBIA OTBET Ha BOIPOC HAYUCIACTCA KOJMYECTBO OAJIOB, yKA3aHHOE PAJSOM C BOIPOCOM. 3a HEIOJHBINA OTBET
HAYKC/ISETCA MEHbIIee YUCI0 OAJIJIOB B 3aBUCUMOCTH OT MOJHOTHI OTBETA. Pe3ysIbrarT 1o 0JIMMIINaJIe PaBeH CyMMe HabpaHHbIX
0aJLIIoB.

1. Ha pucynke m3o0pakeHa OJIHa CTOPOHA IMIATUITAXKHOTO JOMa, y KO-

(6) Moxer s B 9TOM JjoMe ObITh 13 KBapTup? (3 Gasia)

TOPOr0 B HEKOTOPBIX OKHAX I'OPHUT CBeT (OHM HApUCOBaHbI Gebivmu). B O4dobad

9TOM JIOMEe BCE KaK OOBIYHO: BCE KBAPTHUPBI OJHOITAYKHBIE, PACIIOIOKEHHE O0O0@ 0@

KBADTUD Ha KazKJIOM 9TazKe OJIMHAKOBOE, KazK/1as KBapTUPA XOTs Obl OJ{HIM

OKHOM BBIXOJIUT Ha 9Ty CTOPOHY, OKHA OT OJHOI KBapTHPBI MOIYT HJITH O O O O

TOJIBKO HOJPSI. OO0 EE @O

(a) Kakoe naubosbImee 9uCI0 KBapTHP MOZKET ObITh B 9ToM jtoMe? (1 Gaswr) 000 mE O
[1]

(B) CkoOJILKO KBaApTHD MOYKET OBITH B JIOME, €CJIU HA EPBOM 3TayKe CBET
rOPUT POBHO B JIByX KBaprupax! (6 6a/10B)

(r) Ilycrs m3BectHO, 9TO cBeT roput poBHO B 9 kBapTupax. [lepeunciure
BCE BO3MOKHBIE PACIIOJIOKEHHsI KBAPTUD HA 3TayKax U JOKAKUTE, YTO JAPYruX BapuanTtos Het. (10 6aiion)

Pemrenune.

(a) 25. Takoe 9uCIO KBAPTHUD MOJTYyIAeTCs, KOTJIA KazK/[as KBAPTUPa BBIXOJUT Ha JAHHYIO CTOPOHY JOMAa
POBHO OJHUM OKHOM. KBapTup He MOXKeT ObITh OO0JIbIIEe, YeM YUCI0 OKOH.

(6) Her, He MOXKeT, TaK KaK YUCJIO KBAPTUD JIOJIZKHO JIEJIUTHCS Ha YHUCJIO ITarKei.

(B) Eciin TémHOE OKHO Ha TIEPBOM 3TazKe — 9TO OTJEIbHAsT KBAPTUPA, TOTJA MATOE OKHO — 9TO TOXKE
oTJeIbHag KBAPTUPA, U MIEPBBIX TPU OKHA JIOJIZKHBI TPUHAJJIEXKAThH OJHOIM KBapTupe. B aToM ciydae Ha
MEPBOM 3Tazke OYJIEeT BCETO TPU KBapPTUPHI, a B JloMe — 15 kBapTup. Ec/in TéMHOE OKHO Ha MEPBOM TazKe
He sIBJISIETCs OTJIEJIbHOI KBAPTUPOIi, TO OHO IPUHAIJIEYKUAT OJIHON U3 TeX JBYX KBAPTUP, B KOTOPBIX IOPUT
cBeT. B aToM cirydae Ha mepBoM dTaxke OyJIeT BCETO JBe KBAPTUPHI, a BO BeeM Jome — 10 KBapTup.

(r) Eciin nBa coceiHUX OKHA Ha STarke IMPUHAJJIEXKAT PA3HBIM KBapTHPaM, TO OyJeM MOBOPUTH, YTO
MeXKJIy HUMH €CTb Ieperopojiaka. MexKiay JByMsI COCEeIHUMU OKHAMU IIEPEropo/iKa MOXKeT JTUOO CTOSTh,
b0 He cToATh. [losToMy cyiecTByeT Bcero 16 BapnaHTOB paciiosioyKeHus eperopojiok. Ilepedbupast Bce



5t 16 BapuaHTOB, MOJIydaeM, 9TO CBeT OyJIeT ropeTh POBHO B 9 KBapTHpax TOJIBKO B TOM CJIydae, KOrJa
MIEPETOPOJIKN CTOAT MEXKJTY IEPBLIM M BTOPBIM OKHOM U MEZK/Iy YeTBEPTHIM U MATHIM OKHOM Ha dTaxke. B
IIOJTHOM peNeHn, KOHEYHO YKe, HaJI0 IIPUBECTU Bce 9TU 16 BApUaHTOB.

]

2. B sroit 3ajade paccMaTpuBaioTcsa (BUrypKH, HApUCOBaHHbIE Ha KjeTdaToi Oymare. Kakas Takas
durypka cocTouT m3 IMeJIbIX KJIETOK, CKJIEEHHBIX 110 CTOPOHAM M BMeCcTe 00Pa3yIoInuX OJMH KyCcoK. Fcim
u3 (bUryPKHU BbIPE3aTh KAKUE-TO KJETKH, TO OHA MOXKET Pa3BaJUThCA HA HECKOJILKO KyCKOB (KOIja JiBa
KyCKa KacaroTCs TOJBKO YIOJIKOM, OHU Pa3BAIMBAIOTCH).

(a) IlpuBenure npumep GUrypKH, cocTosieii 6osree YeM U3 IBYX KJIETOK, KOTOpasi He PA3BAJIUTCS, KAKYO
Obl KJIETKY U3 Hee HU Bbipesasn. (1 GaJw)
(6) Ilpusemure npumep Takoii (bUrypKH, U3 KOTOPOH MOYKHO BbIPE3aTh POBHO 4 KJIETKU TAaK, YTOOBI

durypka 6e3 3TUX HeTHIPEX KJIETOK HE pa3BaINIach Ha KyCKH, I MOYKHO 9eTBIPbMS CIIOCODAMM BBIPE3aTh
BCEro TI0 OJIHOI KJIeTKe TaK, 9ToObl OCTadbHas YacTh pasBaamiach. (3 6asa)

(B) Ilarb omuHakoBbIX DUIYPOK JiesKaJll CTONKOMN, ofHa 1o Apyroii. [Torom oxy dburypky cmectuiu Ha
KJIETKY BJIEBO, JPYTYI0 — Ha KJIETKY BIPABO, TPEThIO — Ha KJIETKY BHU3, & Y€TBEPTYIO — Ha KJIETKY
BBEpX. 3aTeM U3 KaxKJioil (hUrypKu BhIPE3aJId OJIHY KJETKY, [IPUYEM BCE BhIPE3AHHBIE KJIETKU OKA3AJINCH
CTPOTO OJIHA 1101 JAPYToit. MOIIO Jin 0Ka3aThest TaK, 9T0 OjiHa (bUTYPKa Pa3BAJIMINCh, & YETHIPE JIPYyTHX —
Her? (6 6asuioB)

(r) Jokaxure, uro a06yio Gurypky u3 533 KJI€TOK MOXKHO Pa3BajluTh, BbIPE3aB U3 Hee He Ooiee JIBYX
KyeToK. (10 6asmmos)

Pemenue.
(a) Hanpuwmep, kBajgpar 2 X 2. Vm npsiMOyTroJIbHUK 1 X M, TAe n > 2 um > 2.

(6) Bor npumepsr:

Ectb u apyrue BapuaHTBHI.

(8) Ha, morsio. B kauectBe Takoit (hUrypku MOKHO B3sITh KPECT:

(r) Pemenue 1. BosbméM camblii BepxHUil psiji KI€TOK (bUTYDBI (OH €CTh, TaK KaK YUCJIO KJIETOK (DUTYDBI
KOHEYHO). B 3TOM psijly BO3BMEM caMmylo IpaByio KJeTKy ¢urypbl. Copasa u cBepxy OT BLIOPAHHOI
KJIETKU HeT KJEeTOK (purypsl. [[oaToMy 3Ty KJIeTKYy MOXKHO OTPe3aTh OT OCTaIbHON (DUTYPBI, BHIPE3aB HE
6oJtee JIBYX KJIETOK: COCEJIKY CHHU3Y (€C/I eCTh) U COCeJIKY CJeBa (eCsin ecTh).

Permmenne 2. Beranem na J1io0yio KJIeTKY (DUTYphl U OyJeM HJITH 10 KJIeTKaM (DUTYpPhI CHadasIa BIIPaBO
JIO YIIOPa, TIOTOM BBEPX JI0 YIIOpa, MOTOM OISITh BIIPABO, OISITh BBEPX, U TaK OyJeM MPOJIOJIKATH J0 TeX
10D, MOKa €CTh KyJa uATH. Tak Kak KJIETOK B (PUI'ype KOHEIHOE KOJMYECTBO, & CyMMa, HAIIUX KOODIMHAT
MOHOTOHHO BO3DACTaeT, TO Yepe3 HECKOJIBLKO MIAroB Mbl OCTAHOBMMCS Ha KJIETKE, CIIPABA U CBEPXY OT
KOTOPOIt He Oy/1eT KJIETOK (PUTYPhI. ITY KJIETKY MOXKHO OTPE3aTh OT OCTAJIbHON (DUTYPHI, BHIPE3aB HE
GoJtee JIBYX KJIETOK: COCEJIKY CHU3Y (€C/IH eCTh) U COCeJIKY CJieBa (ecsin ecTh).

]

3. B KPY2XKKe€ Malrun 1u BOJIIIIEOCTBA BCe YYE€HUKHU 1IEPBOI'O U1 BTOPOT'O I'OGJI0B O6y‘I€HI/IH XOA4AT B KpaCHBIX
MaHTHUAX, YICHUKHN TPEThETro roja — B CUHUX, a ‘-IeTBépTOI‘O —B ‘{éprIX.



B mporiom rojiy Ha obieM cobpaHuu YYeHUKOB ObLIO 15 KPacHBIX, 7 CUHUX M HECKOJIBKO YEPHBIX
MaHTHI, & B 9TOM IOy — CHHUX U YEPHBIX — IIOPOBHY, & KPACHBIX — BJIBOE OOJIBIIE, YeM CHHUX.

(a) CkosbKO YepHBIX MaHTHil Oy/ier Ha obIeM cobpanuu B cieytomeM roay? (1 Gasn)
(6) CkobKO B 9TOM oIy yUE€HHKOB [EpPBOTo rojia o0ydenus’! (3 H6awia)

(B) Yepes Kakoe HaMMEHBIIIEE YUC/IO JIET CHHUX M YEPHBIX MAHTHH CHOBAa MOXKeT ObITh HmopoBHY? (6
6asIoB)

(r) IlycTb mOMOHUTENBHO U3BECTHO, YTO KAXKJIBIH IO/ KOJMIECTBO YIEHUKOB IIEPBOrO Tojia 00y IeHnsT Ha
1 MeHbIIIe KOJIMYECTBA YIEHUKOB Y€TBEPTOrO Iojla 00ydeHus. lepe3 CKOJIbKO JIET KOJMYeCTBO KPACHBIX
MaHTHii BIIEPBBIE CTaHET BTpoe Gobine KosmdecTBa cuuunx? (10 6amion)

Pemrenmne.

(a) 7 manTuit. Tak Kak 7 cCMHEX MaHTUIl IPOIILIOTNO TOJA CTAHYT YEPHBIMEU B 9TOM TOJLy U B 3TOM TOJLY
CUHUX W YEPHBIX MAHTUI MOPOBHY, TO B 9TOM TOJIy TOXKe 7 CHHUX MaHTHU, KOTOPbIE CTAHYT YEPHBIMUA B
CJIEJTYIOIIEM TOJTY.

(6) 6 yuennkos. B srom roay 7 cunnx, 7 9€pHbIX 1 14 = 2 X 7 KpacHbIX MaHTHii. SHAYUT, B MIPOIILIOM IO
Ob1710 8 = 15 — 7 yYEeHUKOB IIEPBOr0 rojia 00yUeHHsI, KOTOPbIE B 9TOM IOy CTAHYT YIEeHHKAMHU BTOPOTO
rojia ooyuenusi. CiiejoBaTesIbHO, B 9TOM oy 14 — 8 = 6 yUeHUKOB IIEPBOI0 I'ojia 00y IeHHSI.

(B) Yepes tpu roga. B mporioM 1oy B KPYyKOK HPUIILIO 8 HOBBIX YYEHUKOB, B 9T0M 1oy — 6. Ecin
B CJIJIYIONIEM TI'OJly BHOBB NPHUJIET 6 HOBBIX YUEHHKOB, TO Uepe3 TPH roja Oyaer 6 cuHux u 6 I€pHBIX
MaHTUN’:

(6,8,7,7) — (6,6,8,7) = (?,6,6,8) — (?,2,6,6).

Ecim B ciemytomiem roay npuaeT He 6 HOBBIX YIEHHKOB, TO B T€UeHUE OJIMKANIIIX TPEX JIeT YUCI0 CUHUX
U YEPHBIX MaHTH OyaeT pa3andubiM. [loaToMy HamMeHbIee IUC/IO JIeT, Yepe3 KOTOPOe CUHUX M YEPHDBIX
MaHTHI MOKeT OBITH ITOPOBHY, PABHO TPEM.

(r) Yepes 17 ser. Cocra y4eHUKOB CJIEJYIONIETO MO/ OJJHO3HAYHO BBIUUCISIETCSI TI0 COCTABY YIEHUKOB
storo roja: (a,b,c,d) — (¢ —1,a,b,c). Ecan mocsienoBarebHO BBIUCHIBATE COCTAB YIEHUKOB KAZKJIOTO
roja:

(6,8,7,7) — (6,6,8,7) — (7,6,6,8) = (5,7,6,6) — ...,

TO 4epe3 17 jier BIEPBbBIE MOJIyUIUM COCTAB YUEHUKOB, YOBJIETBOPSIONIHI YCIOBUIO. DTO OY/IET COCTAB
(2,1,1,3), B kKoTopoMm 2 + 1 = 3 KpacHble MAHTHN U OJ[HA CHHSISI.

]



