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OTBETbHI U PELIEHU A
11 KJIACC
OObuee konmyectBo OamoB 35. Pemenne ka:kaoil 3agauyu ouneHusaercs: 2Kiopu u3 7 0anioB B

COOTBETCTBUU C KPUTEPUSMHU U METOJIUKOI OILIEHKH, pa3pab0TaHHOMN LIEHTPAJIbHOM MPEeIMETHO-METOANYECKON
KOMHUCCHUEN:

basibl IIpaBuabHOCTDH (OIIMOOYHOCTH) pelIeHusl.
7 ITosiHOE BEpHOE peleHue.
6-7 BepHoe pemienne, HO HWMEIOTCS HEOOJBIIME HEAOYETHI, B IIEJIOM HE
BJIUSIIOLIME HA PEIICHUE.
5-6 Pemenne B menmom BepHoe. OJHAKO pPEIIEHHUE COJEPKHUT OMIMUOKH, JIHOO
MIPONYIIEHBI CIy4Yau, HE BIUSIOUINE Ha JOTHKY PACCYKJICHUH.
3-4 BepHo paccMOTpeH 0MH U3 CYIIECTBEHHBIX CIIy4aeB.
2 JlokazaHbel BCIIOMOTATEIbHBIE YTBEPXKIACHHS, IMMOMOTAIOIINE B PEIICHUH
3a/1a4H.
0-1 PaccMmoTtpeHs! oTaenpHbIE CTydan MPH OTCYTCTBUHU MTPABUIILHOTO PEIICHHUSL.
0 Pemenne HeBepHOE, TPOIBMIKEHUS OTCYTCTBYIOT.
0 Pemienne oTcyTcTBYET.

Vka3aHus K OICHUBAHHIO OTACJIBHBIX 3aJa4 COACPKATCA B KOMMCHTAPHUAX K PCIICHUAM.

1. Ha nocke 3ammcanbl HaTypajgbHble 4yucia oT 1 g0 n, kpatHoro 50. Bacs yrBepkmaer, 4To eciu
CTepeTh C JIOCKM BCE 4HCIla, KOTopble aensTcss Ha 50, TO cyMMa OCTaBIIMXCS YHCEIN SIBISIETCS KBaJpaToOM
HEKOTOPOTro HaTypaiabHOro uncia. [Tpas nu Bacsa?

OTtBer. Bacs npas.
Pemenue. [Iycts n = 50m. Toraa cymma ocTaBIIMXCSl YMCET paBHA
(14+2+--4+50m)-50(1+2+--+m)=25m(GB0m+1) —25m(m + 1) = 25 - 49m? = (35m)2.

Kommenmapuii. Bepnuviti omeem noayyeH Ha OCHOBAHUU PACCMOMPEHUs. YACMHbIX clyuaes — 2 bania.
Ilpu eeprom nooxoode Oonyujenvl evluuUCIUMENbHblE OwubKy — 3 oanna. [lpu omcymcmeuu pewenus 3a
NOMEeHYUAIbHO noJesHble uoeu u nooxoovl — 1-2 oanna. Omseem 6e3 obocnosanus — () bannos.

2. Haiinure Bce 11embie perieHus ypaBaenus 3 - 2% + 1 = y2.
Ortger. (0,2), (3,5), (4,7).

Pemenne. 3amerum, urto x > 0 (unaue y ue nenoe). Eciu x = 0, To y = 2. I[lycts X — HatypanbHOE,
Torna Yy HeuéTHoe, 0Oo3Haummy = 2k + 1. Tlomywaem 3:2* + 1= (2k+ 1)?, wm 3-2* = 4k? + 4k,
otkyza 3 - 2*72 = k(k + 1). Ilockonbky k 1 k + 1 B3aMHO POCTHI, BO3MOXKHBI ciiydan k = 3,k + 1 = 2¥72
wim k + 1 = 3, k = 2% 2, [lepsslii caydaii naét oteer X = 4,y =7, Bo BTOpoM ciiydae x = 3,y = 5.

Kommenrapumii. /lokazano, umo npu x namypanrenom y neuémno — 1 oann. Eciu pewenus ypaguenus
Hatioenvl N00OOPOM, U He OOKA3AHO, Ymo Opyeux Hem — no 1 6anny 3a kaxcooe HatlOeHHoe peuleHue.

3. B octpoyronsaom Tpeyronsauke ABC nposeneHs! e BoicoThl AD u CE.
Ha npsamyro DE u3 touek A u C onyctunu nepneHukyiasapel AM u CN. Jlokaxwure,
yto ME = DN.

Pemenue. Tax xak 2ADC = £AEC, Tto uerbipexyronbHuk AEDC -
BrnucaHHbId. Ilo cBolicTBYy BhmcanHOro 4yereipexyroiabHuka ZNDC = £BAC = «,
£MEA = £BCA = y. Torna, ucnosb3ysi NpsMOYroJibHbIE TpeyroibHUku AME u




AEC, nonyuum: ME = AE - cosy = AC * cos a - cosy. Ananornuno, DN = DC - cosa = AC - cosa - cosY.

Kommenmapuii. /loxazano, umo uemvipexyeorvhuk AEDC enucannviii — 2 6anna. Hatidenvl napol
pasHuix yenoe — ewe 2 oanna. Ilpu omcymemeuu pewtenus 3a 00OKA3amenbCmeo NOAe3HbIX GCNOMO2AMENbHbIX
ymeepoicoenuti — 1-3 banna.

4. I'nomsl I'noun, Oun u Tpaun Hanum 70 OMHAKOBBIX APAroLEHHBIX KaMHEH M XOTAT pa3ieiuTh UX
MeX Ty co00# Tak, 4TO KaXKIbIi U3 HUX NOIy4dnT He MeHee 10 kamHei. CKOJBKUMU CIIOCOOaMH THOMBI CMOTYT
3TO caenaTh?

OTtBer. 861.

Pemenne. Boigagum kaxxaomMy rHoMy 1o 9 kamHei, a octaBmmecs 43 KaMHs BBUIOKHUM B psi. UTOOBI
pa3feNnuTh OCTaBILIMECS] KAMHU MEXIy THOMaMHM, IOCTaTOYHO PACIOJIOXKUTh Ha 42 MecTa MEXIy KaMHSIMU JBa
paznenurens. ['JIOMH TOMYy4UT KaMHM JieBee mepBoro pazaenutens, OWH — KaMHU MEXAYy JBYMs
pasgenurTensiMi, a TpanH — KaMHM IIpaBee BTOPOTO pasjenutens. YUCIo crnoco0oOB paclosIoKUTh ITH JiBa

42-41
pa3NenuTeNs paBHo —— = 861.

Kommenmapuit. 3a eviuuciumenvHyto ouuOKy npu 8ePHbIX PACCYHCOeHUsxX cHudxcamv Ha 1 6ann. 3a
NOMEHYUANbHO NOJIe3Hble, HO He peanu3oéannbvle udeu — 1-2 banna.

5. Jlyist KakuX HATYpaJbHBIX YHCET N = 3 MOXKHO 3a KOHEUHOE KOJMYECTBO IIaroB M3 HaOOpa Ymcel
1,2, ...,n moay4uTh HAOOP M3 N OJMHAKOBBIX YHCEJN, €CJIM 32 OJUH IIIar MOXKHO BBIOMpATh JBa MPOU3BOJIBHBIX
YHUCIIa U YBEJIMYMBAThH KaXJ0€ U3 HUX HA MPOU3BOJILHOE OJJMHAKOBOE HATYpajdbHOE YHUCIIO?

Oteert. [liig Bcex n # 4k + 2.
Pemenue. [Toxkaxem, uto i1t n = 4k 310 BO3MOKHO. B 3TOM ciyuae Ha TocKe BBITHCAH HAOOP YUCEI:

1,2,3,4,5,6,...,4k — 3,4k — 2,4k — 1, 4k.
[MTocrynaem cienyrommm odpazom: (1;3) = (2;4),(5;7) - (6;8), ..., (4k — 3;4k — 1) —» (4k — 2; 4k).
Teneps Ha TOCKE 3aNKMCAaHBI BCE YETHBIE YUCIIA, IPH ATOM KaKI0€ YMCIIO BCTPEYAETCsl POBHO JIBa pasa:
2,2,4,4,6,6,..,4k — 2,4k — 2,4k, 4k.

Jlasiee BCe OJMHAKOBBIE YKMC/Ia 00bEMHAEM B IIAphl U IPUBOAMM K Buay (4k; 4k).

Jna n = 2k + 1 370 Takke BO3MOXKHO. B 3TOM cityuae Ha 10CKe BBIIMMCAH HA0OP YMCE:

1,2,3,4,5,6,..,2k — 2,2k — 1,2k, 2k + 1.
[epsoiii war: (1; 2k + 1) - (2; 2k + 2), Toraa Ha JOCKE 3aIMCaHbl YKCIIA:

2,2,3,4,5,6,...,2k — 2,2k — 1,2k, 2k + 2.
Bropoii war: (3; 2k + 2) — (4; 2k + 3), Torga Ha J0CKE 3alMCcaHbl YKCIIA:

2,2,4,4,5,6,...,2k — 2,2k — 1,2k, 2k + 3.
Tperuii war: (5; 2k + 3) — (6; 2k + 4), Toraa Ha I0CKe 3aIMCAHBI YKCTIA:

2,2,4,4,6,6,...,2k — 2,2k — 1,2k, 2k + 4.
Torma mociie -oro Takoro Iara UIMeeM Ha JOCKe YHCia:

2,2,4,4,6,6,...,2k — 2,2k — 2,2k, 2k, 3k + 1.

Taxkum oOpazoM, Ha JIOCKE 3allMCaHbl Bce YETHBIC uncia, MeHbiue 2k + 1. Ilpu 3TOM KakJa0€ 4HCIio
BCTpEUYaeTcsl pOBHO JBaXbL. A Takke 3amucaHo uncio 3k + 1. Jlanee Bce ofuHAKOBBIE YKCla OObEIUHSIEM B
napsl 1 ipuBouM K Buay (3k + 1; 3k + 1).

JlokasxkeM METOJIOM OT MPOTHUBHOTO, uTO JUisi n = 4k + 2 510 HeBo3MOkHO. CyMMa YHCeNl C CaMOro

Hayana HeuétHas: 1+ 2+ -+ 4k + 2 = %(41{ + 2)(4k + 3) = 2k + 1)(4k + 3). Kaxaslit pa3 cymMMy Bcex

YHCel Mbl YBEIMYMBACM Ha YETHOE YHUCIIO, HO B KOHIIE BCE YHCIA JIOJDKHBI CTAaTh OJJMHAKOBBIMHU, TO €CTh MX
cymma Oynet uétHoii. [losydeHHOE MPOTUBOpEYNE 3aBEpIIacT J0Ka3aTeIbCTRO.

Kommenmapuii. 7 6annos 3a noinoe peuieHue 3a0auyu OAHHBIM CHOCOOOM MOJICHO DA3LONCUMD
cnedyrouum obpazom: paccmompetr 00utn u3 caywaes n = 4k umu n = 2k + 1 — 2 banna, paccmompenwvt oba
smux cayuas — 5 oannos. Paccmompen cayuai n = 4k + 2 — ewe 2 6anna. I[lpu omcymemeuu pewenus 3a
paccmompenue npumepos — 1-2 banna.



