Oaumnuaga mkojgpHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOrO 3TATIa
2017/2018 y4ebubIii rof,

Samanua giaa 10—-11 kjaaccos

1. (10 6amnoB) Ha ypoke apupmemuku demu udy ar, HEKOMOPvLE HAMYPAALHBIE YUCAG U Jeli-
CMBUA Had HUMU. Yuumesvrnuua 6u0ara demam mMHo2o Kapmowek ¢ wucramu 1, 2, 4 u 8 u
NONPOCUNG, UCTNOABIYA KAHCIOE U3 HUCEN, PACTLOAOHCUMD KAPMOYUKY N0 KPY2y MaK, 4mobdvl
CYMMG YUCEA Ha MOOBLT PAOOM PACTLOAOAHCEHHDIT KAPMOUKAL 0eAUNACH HA 3, HO He JeAUNACD

Ha 9. Ckoavko xkapmouer demu Mo2Au 6vl UCTLOAB30BAMDb, YIMOObL GHINOAHUMD IMOo 3adarue?
a) 8 6)9; 6)10; ) 11.
OtBer: a) u B).

IlepBoe pemnienme: /locTaToyHo JI0Ka3aTh, YTO PEIIEHUEM 334U ABJISAIOTCA YUC/Ia BUIA

6 + 2k, roe k — mesoe HeOTpUIATEIHHOE.

[TokaxkeM BHadajie, YTO MUHUMAJBHBIM OTBETOM OyJer 6. Pagom ¢ umciom 1 moxkeT Haxo-
JINTHCS TOJIBKO 2, & PSAJIOM C YACJIOM 8 — TOIbKO 4. Tak Kak 10 ycJI0BUIO KAPTOYKHU C YUCTaMU
1 m 8 mCroB3yI0TCsI, B UTOTOBOM HAOOpe JOJKHBI OBITh Tpoiikn 2—-1-2 u 4-8-4. Cienosa-
TeJIbHO, MeHbIIe 6 KapToueK MCIOIb30BaTh Hesb3d. [[ockombKy KapTouku ¢ yucjaamu 2 u 4

MOT'YT OBITH PSJIOM, TO HADOP U3 ITUX JBYX TPOEK YIOBJIETBOPSAET YCJIOBUIO.

BaMeTuM Terepb, 9TO MEXK/Iy KaPTOUKAMU ¢ YUCIaMu 2 U 4 MOKHO IIOMECTUTD Hapy 2—4 uin
4-2. IlponenaB 3Ty oneparuio k pa3, Mbl OJIYIUM, UTO Yucaa Buja 6 + 2k yJI0BIETBOPSIOT

YCJIOBUIO.

Ocraoch IpoBEPUTh, YTO KOJIMIECTBO KapTouek obs3aresbHo deTHo. [lycrs A = {2, 8} u
B = {1, 4}. OueBugHO, 9TO 3/1€MEHTHI MHOXKeCTBa A HE MOTYT CTOSITH PSAJIOM JPYT C JIPY-
rOM; aHAJIOTUIHO, HE MOTYT PaCIoIaraTbCs PAJI0M 3/1eMeHThl MHOXKecTBa B. Takum obpasom,
KOJIMYECTBO UCIIOJIB30BAHHBIX KAPTOUEK N3 MHOXKeCTBa, A B IpaBUILHOM PACIIOIOKEHNN Kap-
TOYEK PaBHO KOJUYIECTBY HMCIOJB30BAHHBIX KapTOdeK n3 MHOxKecTBa B. Orcroma morydaem,

qTOo 06mee KOJIMYEeCTBO KapTO4deK BCer/ga 4YeTHO.

Bropoe pemienue: Byjiem cuntarh, 4TO BEepHIUHBI rpada COOTBETCTBYIOT yKa3aHHBIM Ha

G ) (a7 (®)

kaproukax uncyiamM. CoequHIM BEPIIUHBI P U ¢ OPUEHTUPOBAHHBIM PEOpPOM, €Ciu KapToU-

Ka € YUCJIOM ¢ MOXKeT OBITH PacCIoJIOXKeHa Iocje KapTodku ¢ ducjaom p. Hac mHTepecyer,
KAKOH JIJTUHBI MOYXKET OBbITh 3aMKHYTBI MapIIPYT, TPOXOJIAIINl Yepe3 Bce BepimuHbI. Jler-
KO 3aMeTHUTb, YTO JIIsl [IPeJICTaBJIeHHOro rpada 3Ta BejuunHa pasHa 6 + 2k (k — mesoe

HeOTpHHaTeJII)HOG) .



2.

(10 6asutoB) B mpeyzoavruxe ABC' na cmopone BC' ommeuena movwka D, a na ompesxe AD
— mouka M maxasn, wmo mpeyeorvhuxu AMB u AMC' umerom pashyro niowads. Kaxue

U3 NEPEYUCAEHHDIT YMBEPHCIEHUT ABAANOMCA BEPHUMU YL

a) Towxa D obasamenavho asasemcs cepedunoti cmopons, BC'.
6) Touxa D wmoorcem u ne bvimo cepedunoti cmoponv. BC.

6) Touxa M obazamervno asasemces cepedunots ompeska AD.

2) Touxa M moorcem u ne 6umov cepedunoti ompesdka AD.
OrBer: a), 1)

Pemntenmue: Ilepenuiiem ycioBue 3aja4u B BUJIE

_ Spamp _ 3AB-AM -sin ZBAM  AB-sin ZBAM
© Saamc  SAC-AM -sin ZCAM — AC -sin ZCAM'

1

[IpaBas wacTb 9TOr0 paBeHCTBA He 3aBUCUT OT mojioxkeHust Touku M wa orpeske AD. Orcro-
Jla, BBITEKAIOT JIBA BBIBOJIA. BO-IIEPBBIX, yTBEPXKJEHNE T') BEPHO, a B) HEBEPHO. BO-BTOPBHIX,
yCJIOBUE 3aJ1a91 OCTAHETCsI BBITOJTHEHHBIM, ecyin B3aTb M = D. Y TpeyronsaukoB ABD u
ACD obrast BeIcOTa, a UX OCHOBaHUS paBHbI coorBeTcTBeHHOo BD 1 C'D. IlosTomy B cuty
paBeHcTBa TUIOMA el Tpeyroibaukos BD = C'D. Takum o6pa3oM, yTBepzK/eHHE &) BEPHO,

a 0) HEBEPHO.

(20 GasmoB) Ilencuonepru odnot uz naanem Aavga Llenmaspa ceobodnoe epema a0bam
nPoeodums 36 PEWEHUEM UUPPOBLIT NACLAHCOB: BLIOUPAIOM HAMYPAALHBLE YUCAL U3 HEKO-
mopozo npomescymra [A, B] makum 06pazom, 4mobvi cymma a100ux 08YT u3 6vlOPaHHbLT
wucen ne deaunacv Ha Hexoe dadannoe wucno N. Ha npowedweti nedese 2azema “Anvga-
Lenmaspuarcrasn naropama” NPediOAHCUNL YUMANDHUUAM OAA DEUWEHUS NACOAHC CO 3HAYE-
Husmu A = 1353, B = 2134, N = 11. Kakoe MaxcumasvHOe KOAUMECTNBO YUCEN MOAHCEM,

ObLIMD PEULEHUEM MAKO20 NACLAHCA?
OTseT: 356.

Pemenne: lna k =0,1,...,10 obo3nauum yepes [, MHOXKeCTBO Bcex uncena u3 [A, B aro-
5 Ly 5 k ) )

mux npu geiaernn Ha 11 ocratok k. Tak kak A u B kparabl 11, Bce MHOXKecTBa [}, comepzKar

paBHOe 1ncJio sseMeHToB. [Tosromy Bee uncia us [A, B), He kpaTable 11, MOXKHO pas3buTh Ha

napbl Bujia (,y), vae x € Iy, y € I11_j upu vekoropom k u3 {1,...,5}. KosmvectBo Takux

2134—-1353
11 5

nacTb He OoJiee 0JIHOTrO vuca. Kpome Toro, aror Habop MOXKeET CoepzKaTh MAKCUMYM OJTHO

mmap paBHO = 355. OueBn1HO, U3 KaK 0 Mapbl B UTOTOBBLIIT HAOOP MOYKET I0-

qnciio, Kpatnoe 11. Takum obpasoM, B pernienne BXoAUT He Oosiee 356 dmcelt.

[Tokaxkem Terneph, uTo HAOOP U3 356 uucen peausyercs. Briouanm B Hero A u Bce wucia,
Jlafonie npu Jejgennn Ha 11 HederHble octarku. Bo3bMem B 3TOM Habope dWucia x U Y,
ormansie apyr ot apyra u ot A. Torga (r mod 11)+ (y mod 11) — geTHOE 9HCIO MEK LY

2 u 18. TlosTomy oHo He jgenutcs Ha 11, u x + y, 3uaqut, Toxke. O4eBuHo, uro u A + x He



kpaTtHo 11. 3HaunT, Takoii HabOp YAOBIETBOPAET YCI0BHUIO 3aadu. OcTajgoch 3aMeTUTh, 9TO

oH cozepzkut 2141353 L5 4 ] — 356 wuceu.

. (20 GamoB) Ileped ypokom 2eomempuu YuumMesbHUYA BHNUCGAL HA JOCKE 3HAYEHUA 6CEX
Y206 (6 epadycar) HEKOMOPo2o SuNYKA020 MHO20Y20AbHUKA. Odnako, descyprvie 00HO U3
BLINUCAHHYLT wuces cmepau. Kozda Havancs Yypok, 0Ka3an0Ch, YMO CYMME OCTNABULUTCA -

cea pasrna 1703. Kaxoe wucao cmepau descyproie ?
OTtBer: 97.

Pemenue: Ilycrs y mHOroyrosbHuka 6bl10 n BepmuH. Tak Kak n-yroJbHUK BBITYKJIBIH,
KasKJIplit ero yros menbine 180°, a cymma Beex yriioB paaa (n — 2) - 180°. 3uaqur, cymma

BCEX YIJIOB MHOTOYIOJIbHUKA 3a BBIUETOM OJHOIO JieXKUT B mHTepBasie or 180(n — 3) 1o
180(n — 2). Torma

180(n —3) < 1703 < 180(n — 2), orkyna n= [£22] +3=12.

[Tosromy Hemocratomuii yros pasern 180 - 10 — 1703 = 97 rpajycos.

. (30 6amnoB) B ocmpoyzosvrom mpeyeosvrure SAP nposedena evicoma AK. Ha cmopone

PA swbparu mouxy L, a na npodosscenuu cmoporve SA 3a mouxy A — mouky M max,
wmo LLSP = ZLPS w/MSP = /ZMPS. IIpamvie SL u PM nepecexarom npamyro AK 6

mouxaxr N u O coomeemcmeenro. oxascume, wmo 2ML = NO.

Pemenue: 3 pasencrsa yrios LSP u LPS cienyer, uro Tpeyroibuuk LS P — paBHOOe -

PEeHHBIIT ¢ ocHOBaHMeM S P, 109TOMYy ero Bepiinta L Ie;KAT Ha CePeIMHHOM IePIeHIUKYIIpe
K ocHoBanmio S P. Anasorndno, u3 pagencrsa yrioB MSP u M PS nonydaem, uro M takxke
JIEYKUT Ha cepemHHOM nepreH uKyaspe Kk SP. [Iycts R — cepenuna SP.

U3 nogobust tpeyrosibaukos PLM u POA cieayer, 9To % = %. A 1o teopeme Dajieca

HMeeM, UTO % = %. Amnasiormdno, u3 moxobust rpeyronbaukos SAN u SM L meem 4N =

ML —
_ SN SN _ SK _
= %7, a u3 Teopembl Dajieca, uro Tr = 2. Orciona, nockonbky SR = PR, numeem

SK-ML  ML-PK _ ML(SK +PK) _ML-SP

NO=AN+04=—0% PR SR SR

=2ML.

. (30 6amnoB) B mpeyeoavnuxe KOI na cmopone KO ommeverna mouka M max, wmo KM =
= MI, a na cmopone 10 ommeuerna mouxa S max, wmo SI = SO. Ha npamot KS om-

mevena mowka U max, wmo npamas MU napasresvna npamot KI1. Jlokastcume, wmo yzon
KOI pasen yeay MIU.



Pentenue: Samerum, aro u3 napasieabnoctu MU u K1 cnenyer, uro ZUMI = ZMIK,

1 K

a n3 paBencrBa M I u MK, T.e. paBaoOepentnoctu Tpeyroiabanka MIK, — ato LZMIK =
=/MKI.

BosbmeMm na gyde K .S takyio Touky F, ato SF = SK. Takum 00pa3oM, B 4eTBIPEXYTOTbHUKE
KOFI nnaronan TOYKOI TepecevueHus JIeIsITCs MOTOJIaM, 3HAYUT, JAHHBINH TeThIPEXyT0O/Ib-
HUK siBJIsieTcs napaJsuiesiorpammom, T.e. FO| K. Cnemosarensuo, Tpeyroabunku K MU u
KOF 1ogo6HBI 1 BEPHO COOTHOIITEHNE % = %. Ho MK = M1 1o ycnoeuto, a OF = K1
10 TIOCTPOEHUIO, TTIOITOMY BEPHO U COOTHOIIIEHNE A]‘j—é = %. C yuerom pasencrsa yriioB UM [
u OKI nonyqaem, aro tpeyroabuuku MIU u KOI 1nomobHbl, OTKy/Ia U CJIeyeT UCKOMOe

PaBEHCTBO YIJIOB.

(40 6amnoB) B mpudessmom yapecmese 39 20podos. Hzeecmmo, wmo u3 kastcdozo 20poda 6
dpyeue evixodum ne menee 21 odnocmopornet dopoau (u3 2opoda 6 20pod eedem e bGoaee
00not dopoezu). Taxoice ussecmmo, wmo pogno 26 20podos “mpansummvie”, Mo ecmv u3 HUT
HeAb3A HANPAMYIO (He npoesoicas dpyeue 20p0da) 6EPHYMBCA 6 MOm 20p0d, U3 KOMOPO20
6 nuxr npuexasu. loxasicume, wmo cpedu ocmaswuxcs 13 20podos dopozamu coedurerivl

KaoHcovll ¢ Karncovm.

Pertenue: 3ameruM, 9m0 MKy TPAH3UTHBIMEI MOPOJIAME CyIiecTByeT He Gosee 26 - 25/2 =
= 325 jopor, T.K. ME¥XKJIy JIOOBIMU JBYMS TPAH3UTHBIMHU T'OPOJIAMU MOYXKET ObITh He 60JIbIne
onuoit goporu. IlockombKy m3 KaxKJ0ro ropojia, B TOM YHCJIe U U3 TPAH3UTHOIO, BeJEeT He
MeHee 21 JI0poru, TO U3 TPAH3UTHBIX B HETPAH3UTHBIE BEJET He MeHee 26 - 21 — 325 = 546 —
— 325 = 221 noporwu.

Y stux 221 g0poru He CyHmecTBYeT “BCTPEYHBIX ;, T.K. 9TO HapyIIaJjo Obl olpeeeHue TpaH-
3UTHOCTH, TIO9TOMY U3 HETPAH3UTHBIX B TPAH3UTHBIE BeJIET He Oosee 13 - 26 — 221 = 117
JIOpOT. A BCero m3 HETPAH3UTHBIX BBIXOJUT, IO YCJIOBHIO, He MeHee 13 - 21 = 273 mopor.
Takum obpazoMm, U3 HETPAH3UTHBIX B HETPAH3UTHBIE BeJeT He MeHee 273 — 117 = 156 mopor,

a 156 = 13 - 12, T.e. HETpaAH3UTHBIE IOPOJIa COETIMHEHBI JJOPOTAMU KaK b ¢ KasKIbIM.

(40 6asioB) B cope6HOBUHUAT MO YCMHOMY CHEMY YUACMBOBANO HECKOALKO Komand. Kaorc-
a4 KOMAHOG NOAYUANG 0OHO HAMYPAALHOE YUCAO U DONHCHA OBLAG HATMU HAUOOALWUT U
HAUMENDWULT, 1O He pasHbl 1, Hewémmnvie desumenu 2mozo wucaa. Bce xomandv, peuwsu-

AU C6OU 3a0aMU npasuabHO. Hpu PACCMOMPEHUU PE3YADINATTOE 0KA3AAOCH, YO NOAYHEHHOE



N1000T KOMaHO0T UucTodHOEe “UCA0 MOdHCHO npedcmasumb 6 eude 15M + 11m, 2de M —
HAUOOALWUL, a4 M — HAUMEHBUWUT HaYEMHLLLT desument. Croavko Komand y4acmeosano 6

COPEBHOBAHUATL U ONA KAKUL wuces Komanov, uckaau deaument?

OtBer: 4 komauanr; 528, 880, 1232, 1936.

Pemenne: Jlerko Bugers, uro M penurcs Ha m, a W% ABJISIETCSI CTEIEHBIO JIBOMKU.

Tak kak m < M,

15M +11m _ 16M + 11M
15 < < =26
M M

Cpeau nesibix gucen u3 npomexxyrka (15,26] Tonbko 16 sBisiercst crenenbio aBoitku. [To-

sromy 15M + 11m = 16M, orkyna M = 11m, a ucxojanoe ducjao paBuo 176m. IlockoabKy
m — ero HauMEeHbIINN HEeYeTHDIN JleuTeNb, a 176 kKparuo 11, m MoXKeT TPUHUMATDH TOJIb-
Ko 3Hadenud 3,5,7,11. [Ipu stom 176m Gyzer coorBeTcTBeHHO paBHo H28, 880, 1232, 1936.

HpOBepKa IIOKa3bIBaCT, 9TO IIOJIYyIC€HHDbIC 3HAYCHUA YAO0BJIECTBOPAIOT YCJIOBUIO.



