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Hecranmaprubie 3agaun Ha EI'D mo maremarnke

3decv npusedenv, necmandapmmvie 3adavu, Komopue npedaazasucy wa EI'D no mamemamure (npogurvrvd
YPOBEND, CAONCHAA HACMY), a makroice na duaznocmuyveckux pabomaxr MUOO nawunas ¢ 2010 200a.

Mmnozue 3adavwu craborcerv, a8mMopckumy peueHuamu. IIpu amom He cmasusacsd 4easb cleaams pewerus
MAKCUMAALHO NAKOHUMHBLMU U METHUMECKY CO8epULeHHbMU. Lleab coscem dpyzas: Kax MOXHCHO AcHee U
omuémaueee U3Aa2aMms Ulel, AEAHCAUWUE 68 0CHOBE PeeHUs Kaxcdoll 3adavu.

Pewas 3adavy Ha sx3amene uau osumnuale, Mol 60 MHORUL CAYUAAT HE 00A3AHBL 0OBACHAMD, U3 KAKUL
co0bpastceruti NOCMPoeH HYHCHBLT NPUMED, HATIEHO HYHCHOE YUCAO U M. 0. 3dect, mem He MeHee, Mbl NO 603-
MOHCHOCTIU CNAPAEMCA 0a6amb coomeemcemeyrowue obsacrhenua. Hasodauwgue coobpasiceruan (ne myscHoie,
NOGMOPAEM, NPU 3ANUCY PEULEHUA) NHAOPaAHDL 6ONEE MEAKUM WPUPMOM SHYMPU 3HAYKOE B U .

BAJIAYA 1. (EI'D, 2017) Ha nocke Hammcano 30 pasinvIHbIX HATYPATbHBIX YHCEN, JACATHIHAS 3a-
[UCHh KaXKJ0r0 U3 KOTOPBIX OKAHUYMBAECTCA Wan Ha 1udpy b, win Ha mudpy 9. Cymma HanmcamHbIX
qucesi paBaa 3008.

a) Moxket Jii1 Ha JIOCKe ObITH MOPOBHY YHCEN, OKAHUUBAIOIINXCS Ha b 1 Ha 97

6) MoryT jiu pOBHO TpH YMCJIa Ha JIOCKE OKAHYUBATHCSA Ha 57

B) Kakoe HamMeHbIIee KOJMIECTBO YUCEN, OKAHIUBAIOIINXCS Ha 5, MOKeT ObITh Ha JIOCKE?!

BAJIAYA 2. (ET'D, 2017) Ha nocke manucano 30 pasimdHbIX HATYPAJbHBIX YHCEJ, KayKJI0€ U3 KO-
TOPBIX JINOO IETHOE, JTNOO ero JecATHIHas 3alich OKaHInBaeTca Ha mudpy 9. Cymma HammcaHHBIX
qnces paBna 877.

a) Moxker Ji1 Ha JIOCKe OBITH POBHO 27 YETHBIX YUCENT!

6) Moryr jiu poBHO 15 unces1 Ha JIOCKe OKAHUIUBATHCS Ha 97

B) Kakoe Hanbospiiee KOJMIECTBO YNCE], OKAHIUBAIONIMXC HA 9, MOXKeT ObITh Ha JO0CKe?

BAJIAYA 3. (ETD, 2017) Kaxkplit u3 28 CTyJeHTOB WK THCAJ OJHY U3 JABYX KOHTPOJBHBIX PaboT,
WK mucaj obe KOHTPOJIbHBbIE PaboThl. 3a KaxKJIylo padoTy MOXKHO OBLIO MOJYYHTDH IEJ0€ YUCTIO
6as1oB ot 0 y10 20 Br/IIOUnTEHHO. [l0 KK 10t U3 JIBYX KOHTPOJIBHBIX PAOOT B OTJEIHLHOCTHU CPETHII
6aJu1 cocraBui 15. 3areM KazK/Iblil CTY/ICHT HA3BAI HAUBBICIIUI 13 CBOUX OAJIJIOB (€C/IH CTYIEHT IHCAJT
ofHy paboty, To oH HazBas 6aur 3a Heé). CpenHee apudMeTHIecKoe HA3BAHHBIX OAJIIOB OKA3aJI0Ch
paBHO S.

a) ITpusenure npumep, xorga S < 15.

6) Morvio it oKa3aThCst, YTO POBHO 26 CTYIEHTOB IHCAJIN 00€ KOHTPOJIbHBIE paboThl, ecan S = 137

B) Kakoe namboJibliiee KoJIMYECTBO CTyA€eHTOB MOIJIO IIMCaTb obe KOHTPOJIbHBIC pElJ6OTI)I7 €CJIn
S =137
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BAJIAYA 4. (EI'D, 2017) Kaxapiit u3 28 cTyAeHTOB WK MICAJ OJHY U3 JIByX KOHTPOJIBHBIX PaboT,
Wi nucaj obe KOHTPOJIbHBIE pabOThL. 3a KaxKIyl paboTy MOXKHO OBLIO IMOJYyYUTH IEJI0€ THUCTIO
6asutoB ot 0 s10 20 BryounTenbHO. [1o Kaxk10it u3 1ByX KOHTPOJIBHBIX paboT B OTJAETLHOCTH CPETHUN
6asut coctaBua 15. 3aTeM KazKIplii CTYIEHT HA3BAJI HAMBBICIINIT 13 CBOMX GAJIIOB (€CJIH CTYIEHT MUCAT
oziHy paboty, To oH HazBas Ga/t 3a Heé). Cpennee aprudMeTnIecKoe HA3BAHHBIX OAJIIOB OKA3aJI0Ch
paBHO S.

a) Ilpusesure npumep, xkorga S < 15.

6) Morsio s 3Hauenue S ObITH paBHBIM 57

B) Kakoe HanmMeHbIee 3HaY€HIE MOIJIO IPUHUMATD S, ecin 06e KOHTPOJIbHBIE paboThl nucaan 10
CTY/IEHTOB?

BAJIAYA 5. (EI'D, 2017) C HaTypaJbHBIM YUCJIOM IPOBOJST CJIEYIONLYIO OMEPAIINIO: MEXKIY KazK-
JIBIME JIBYMsI €10 COCEJHUMU TMdPaMU 3alHCBIBAIOT CyMMy STuX 1udp (Hampumep, u3 dncia 1923
nostydaercs dncyao 110911253).

a) ITpuBesure pumep dmcsia, u3 Koroporo mnosaydaercsa 2108124117.

6) Mozxker Jin U3 KaKOro-HUOY/ b YHCIa Oy duThCs aucio 374941287

B) Kakoe nanboJibriee dnciio, kparuoe 11, MOXKET HOJIYIUTHCS U3 TPEX3HATHOIO IUC/Ia?

BAJIAYA 6. (EI'9, 2017) B kaxoit kierke KBapaTHOil Tab/uiibl 6 X 6 crouT HATYpaabHOE YUCIIO,
MEHBIIICE 7 BaCH B KazKJI0OM CTOJI6L[€ HaXOIUT HanMEHbIIIee YMCJI0 1 CKJIaJAbIBacT IIECThb Haﬁ,ﬂeHHbIX
quceJI. HGTH B Ka}KﬂOﬁ CTPOKE€ HaXOAUT HauMeHbIIIce YMCJIO U CKJIaJAbIBAaCT IICCTH HaﬁﬂeHHbIX quceJI.

a) Mozker s cymma y [leru mosmyaurbes B jBa pasa Gosiblie, YeM cymma y Bacu?

6) Moxer sin cymma y [letn nosryunrbes B mectsb pa3 6osiblie, dem cymma y Bacu?

B) B kakoe nanboiibriee dncsio pas cymma y Ilern moxer 6biTh Gosibine, uem cymma y Bacu?

BAJIAYA 7. (ET'D, 2017) Ha nocke HammcaHo HECKOJIBKO (60J1ee OJIHOTO) Pa3/IMYHbIX HATYPaJbHBIX
4quce)1, IPUIEM JTII0ObIE JIBa U3 HUX OTJIMYAIOTCA He Hojiee 4eM B TPH pas3a.

a) Mozker it Ha J0CKe GbITh 6 drces1, cyMMa KOTOPBIX paBHa 717

6) Mozxer Jsin Ha JjocKe ObITh 9 uncest, cymMMa KOTOPbIX pasHa 717

B) CKOJIbKO MOYKET OBITH YHCeJT Ha JIOCKE, eC/In uX Ipousseienue pasuo 70007

BAJIAYA 8. (EI'D, 2017) Ha nocke nammcano 100 pas3/jndHbIX HATYPAIBHBIX THUCE]T, CYMMa KOTOPBIX
paBHa 5130.

a) MozkeT Ji OKa3aThCsl, 9TO Ha JIOCKEe HANCAHO Iucao 2407

6) Mozker sim OKa3aTbCs, 9TO HA JIOCKE HET 4ducia 167

B) Kakoe HammMeHbIee KOJMYECTBO YUCeI, KPATHBIX 16, MOXKeT ObITh Ha JOCKe?!

BAJAYA 9. (ET'D, 2017) Ha nocke nanmcano HeCKOILKO (60Jee 0JJHOTO) Pa3JIMIHBIX HATYPAJIbHBIX
quces1, IPUYIEM JIIOObIE JIBa U3 HUX OTJIMYAIOTC He 0oJiee YeM B TPU pasa.

a) Mozker st Ha J0CKe ObITh 5 dmces1, CyMMa KOTOPBIX paBHa 477

6) Mozker sin Ha Jjocke O6bITh 10 dncest, cymMMa KOTOPbIX paBHa 947

B) CKOJIBKO MOXKeT OBbITh Yuces Ha JOCKe, eciu uX npoussejenue pasuo 80007



BAIAYA 10. (EI'D, 2017) Ha mocke HAMCAHO HECKOJBKO PA3JIUIHBIX HATYPAJIbHBIX YUCET, TPOU3-
BeJleHHe JIFOOBIX JIBYX U3 KOTOPBIX Oosbine 40 u menbie 100.

a) Mozker it Ha J0CKe ObITh b amces’?

6) Mozxer sin Ha JOCKe ObITH 6 dnces?

B) Kakoe Hanbosbiiiee 3HaU€HIE MOXKET MPUHUMATH CyMMa YHCEJ Ha JIOCKE, eCJIM UX deThipe?

BAJIAYA 11. (Cankm-ITemepbype, npobnwi EI'SD, 2017) Jano kBajpaTHOe ypaBHEHUE
ar? +br 4+ ¢ =0,

rae a, b u ¢ — HarypaJbHble dncia, He rnpesocxojsmie 100. Takke m3BecTHo, 4TO 4nCaa a, b u ¢
[OTIAPHO OTJIMYAIOTCS JIPYT OT JIpyra He MeHee, YeM Ha 2.

a) Moxet Ji1 Takoe ypaBHEHHE UMETh KOpeHb — 77

6) Mozker Jin Takoe ypaBHeHHe UMeTb KOpeHb —537

B) Kakoii HanMeHbIIMii 1eJIbIi KOPEHb MOYKET UMeTh Takoe ypaBHeHue?

BAIAYA 12. (MHOO, 2017) Ha nocke 6blm HAMCAHBI HECKOJIBKO IIEJIBIX dnces. Heckosbko pa3
C JIOCKU CTHPAJIA TI0 JIBa YHCJa, PA3HOCTH KOTOPBIX JIEJIUTCI Ha 5.

a) MoxkeT Jin cyMMa BCeX OCTaBIINUXCsI HA JIOCKE TUCE/T PABHSIIThHCS 38, €C/IU U3HAYAIBHO MO OJIHOMY
pas3y ObLIN HAIMCAHBI BCE HATypaJbHbIe uncaa oT 11 10 22 BKIIOYNTE/THHO?

6) Moxker Jiu Ha JIOCKE OCTAThCsS POBHO JiBa JHCJIA, IPOU3BEJIEHNE KOTOPHIX OKAHIMBAETCs HA
ndpy 4, ecam U3HAYAIBHO MO OJHOMY pal3y ObLIN HAIIMCAHBI KBaJIPAThl HATYPAJIbHBIX dHces OT 63
710 96 BKJIIOYUTEIHHO?

B) IlycTh u3BeCcTHO, 9TO Ha JIOCKE OCTAIOCH POBHO JIBa YHC/IA, & H3HAYAIBHO [0 OJTHOMY pa3y ObLin
HaIMCAHBI KBaJIPAThl HATYPAJIBHBIX unces ot 63 10 96 BkounTe/ibHO. Kakoe HanboJibIiee 3HaveHmne
MOZKET MOJIYIUTbCS, €CJIH MOJICTUTD OHO U3 OCTABIIUXCA YHCE] Ha BTOPOE U3 HUX!

BAJIAYA 13. (MHOO, 2017) Konednast BO3pacTarolias mocjeJ0BaTeIbHOCTh A1, A, - . . , Ay COCTOUT
U3 n > 3 pasjMyHbIX HATYPaJIbHBIX YUCE]I, IPUIEM [IPU BCEX HATYPaJbHBIX k < 1 — 2 BBIIOJIHEHO
paBeHCTBO 4ap1o = Tap+1 — k.

a) [IpuBesuTe puMep Takoil MOC/IEI0BATEILHOCTH IPU 1 = 5.

6) Moxker jin B Takoil TOCTIEIOBATEIHLHOCTH TIPH HEKOTOPOM 7 2> 3 BBINOJHSITHCS DABEHCTBO
a, = 4as — 3a,"?

B) Kakoe nanmenblIiiee 3Ha"ueHne MOXKET IPUHUMATD @1, €CITH a, = 5277

BAJIAYA 14. (MHOO, 2017) Koneunast 1m1oc/ie/10BaTe/IbHOCTD 1, Gg, - .., (G, COCTOUT U3 N > 3 He
00s13aTeIbHO PA3JIMIHbIX HATYPAJIbHBIX UNCEJI, IPUIEM ITPU BCEX HATYPAJIbHBIX k < 1 — 2 BBIIIOJIHEHO
PaBEHCTBO Qj1o = 2011 — G — 2.

a) [TpuBesure pumep Takoil mocaeI0BaTeILHOCTH IpU 1 = 6, B KOTOPOii ag = 6.

6) Moxer Jin B Takoil MOC/IEJI0BATEILHOCTH HEKOTOPOE HATYyPaJbHOE YHCIO BCTPETUTHCS TPU
paza’

B) Ilpu kakoMm HambGOJIBIIEM N TaKas MOC/IEJI0BATEIBHOCTH MOYKET COCTOSATH TOJBKO M3 UETHBIX
JIBY3HATHBIX TUCEJI!



BAJIAYA 15. (EI'D, 2016) Ha nocke nanucanbl qucia 2 u 3. 3a OWH XO/I JIBA YUCJIA @ U b, 3aIlCaHHbIE
Ha JIOCKE, 3aMEeHSIOTCs Ha JIBa duciaa: win a + b u 2a — 1, wm a + b u 2b — 1 (Hanpumep, u3 guces 2
1 3 MOYKHO IOJTy9IuTh Jinbo 3 u 5, jmbo 5 u 5).

a) IlpuBeaure puMep MOCJIEIOBATEIBHOCTH XOJIOB, MOCJE KOTOPBIX OJHO W3 JIByX YHCEs, HAIW-
CAHHBIX Ha JOCKEe, OKarKeTCs IUC/oM 13.

6) Moxket Jirt iocste 200 XOI0B OJIHO M3 JIBYX YHCEJ, HAIIMCAHHBIX HA JIOCKE, OKa3aThCst qrcaiom 4007

B) Cuenanu 513 X0710B, NprIéM Ha JOCKE HUKOIJIA He ObLIO HAIMCAHO OJHOBDEMEHHO JIBYX DaB-
HBIX unces. Kakoe HamMeHbIlee 3HAUEHHE MOXKET IPUHUMATH PA3HOCTH OOJIBIIEro M MEHBIIEro u3
[TOJTY9€HHBIX 9HUCesT!

BAJIAYA 16. (EI'D, 2016) Ha nocke nanmcanbt unciaa 1, 2, 3, ..., 30. 3a oauH X0J| pasperiaercs
CTEPETDH IIPOU3BOJILHBIE TPU YUCIA, CYyMMa KOTOPBIX MEHBIIE 35 1 OTJIMYHA OT KarKJIOi U3 CYMM TPOEK
qncesI, CTEPTHIX Ha MPEJIbLIYIINX XOIaX.

a) [IpuBeauTe puMep MOCIEIOBATEIBHBIX TISITH XOJIOB.

6) Moxno s ciaenars 10 xomos?

B) Kakoe HanbosibIiee 4ucio X008 MOXKHO CJIeJIaTh?

BAJIAYA 17. (EI'D, 2016) IlocieoBaTelbHOCTD Ay, A2, ..., G (N > 3) COCTONT U3 HATYDPAJIbHBIX
qUCesT, IPUIEM KazK/ bl 9/IeH ITOC/IeI0BATEILHOCTH (KPOME IIEPBOTO U IIOCJIEHEr0) GOIbIIe CPETHEro
apudMeTHIECKOr0 COCETHNUX (CTOSIIMX PSIIOM C HIM) 9IEHOB.

a) [IpuBenure mpuMep Takoil MOCIE0BATETHLHOCTH, COCTOSINEH U3 YeThIPEX YJIEHOB, CyMMa KOTO-
pbix pasHa 5H0.

6) MozkeT i1 Takas MOCJIe/[0BATEILHOCTh COCTOATE U3 MIECTH UJIEHOB U COJEPKATH JIBA O/IMHAKO-
BBIX 4ncya’

B) Kakoe mHanmeHblliee 3HaU€HNE MOKET NMPUHUMATH CyMMa WJICHOB TAKOH IIOCJIE0BATEILHOCTH
npu n = 107

BAJIAYA 18. (EI'D, 2016) B maxmMarbl MOXKHO BBIUIPATH, IPOUTPATH WK ChI'PaTh BHUYbI0. [TTaxma-
THCT 3aIlUCHIBAECT PE3YJILTAT KaK/I0# ChIIPAHHON UM HAPTUH U MOCJIe KAXKJION NAPTUHU [OJ/ICINTHIBAET
TPU [IOKA3aTe/Isl: «II00€e/Ibl» — MPOIEHT 11001, OKPYTJIEHHBIH JI0 11eJI0T0, «HUIbU» — IPOIEHT HUIbUX,
OKPYTJICHHBII JI0 I1€JIOr0, U «IOpaKeHus», paBuble pazHoctu 100 1 cymMMbl IoKa3aTeseil «mobey u
«angbux». (Hampumep, wncmno 13,2 okpyrusercs mo 13, auciao 14,5 okpyriasercs go 15, qucio 16,8
OKpyriIsieTcs 1o 17.)

a) Mozker Jin B KAKOi-TO MOMEHT TIOKa3aTeb «06e/1» paBHATHCs 17, ecyin ObLIO CHIPAHO MeHee
50 mapTuit?

6) Mozker Jii TIOC/Ie BBIUTDAHHO TTAPTUH YBEJIUINTHCS OKA3ATETb «IIOPAKEHUiT» 7

B) OjHa u3 napruii 6buta pourpana. [lpn KaKOM HaMMEHBITIEM KOJMYeCTBe ChIIDAHHBIX HapTHii
[OKa3aTe b «IIOPayKeHuil» MOXKeT OBITh PaBHBIM 17

BAJIAYA 19. (EI'D, 2016) Paccmorpum dacTHOE TPEX3HATHOIO YUCIIA, B 3aIIUCH KOTOPOTO HET HYJIEI,
U TIPOU3BEJIEHUsA ero nudp.
a) [IpuBesure pumep Ymcsa, /7l KOTOPOTO 9TO YaCTHOE PABHO
6) Mozker Jit 9T0 YaCTHOE PABHATHCS %?
B) Kakoe naubGoJibliiiee 3Ha4eHEe MOXKET IPUHAMATH 3TO YACTHOE, €CJIM OHO PABHO HECOKPATHMOIL

113
27 ¢

Jipobu co 3nameHaresem 277



BAJIAYA 20. (EI'9, 2016) Ha mocke nanucano 30 ducest: JecaTh «5», 1ecaTh «4» U J1ecdaTh «3». D1u
qnc/ia pa3onBaloOT Ha JABe TPYIIILI, B KaXKI0i U3 KOTOPBIX €CTh X0Td ObI 01HO amcyo. CpemgHee apud-
METHUYIeCcKOe YhcesI B IepBoil rpymme paBHo A, cpennee apudmeTndecKoe 9Uncesl BO BTOPOIl rpyiiie
pasto B. (/Ij1s1 rpymIiel U3 eIMHCTBEHHOTO YUC/Ia CpejiHee apiuMeTHIeCKOe PABHO TOMY YHCIY. )
a) [IpuBenure nmpuMep pazbUEHUsT UCXOHBIX YUCE]T HA JIBE TPYIIIbI, IPU KOTOPOM cpejiHee apud-
METHYIECKOEe BCEX YMCEJI MEeHbIIe AJ“TB.
6) Hdokaxkure, 4ro eciin pa3dUTh UCXOJHBIE YKUC/Ia HA JiBE TPYIIILI 110 15 duces, To cpejnee apud-

METHIECKOE BCEX Ynces1 OyIeT paBHO AJFTB.
B) Haiisure HanGosibIiee BO3MOXKHOE 3HAYEHIE BBIPAZKEHMUSI ALQB.
BAJIAYA 21. (EI'D, 2016) IlocaenoBaTe bHOCTD a1, dg, ..., Qg COCTOUT U3 HEOTPHUIATEIBHBIX OJI-

HO3HAUYHBIX uncesl. [Ilycts My — cpemanee apudmMeTnyeckoe BCeX WIEHOB ITOH 1OC/IEI0BATETbHOCTH,
kpome k-ro. UzBectno, uro My =1, My = 2.

a) IlpuBenure mpuMep Takoil Moc/Ie0BATEIBHOCTH, st KoTopoit M3 = 1,6.

6) CymecTByeT Jin Takas IIOCIEI0BATEILHOCTD, Jjisi KOTOpoit Mz = 37

B) Haiimre HambosbIiee Bo3MoKkHOE 3HauUeHUE M.

BAJIAYA 22. (ET'D, 2016) Bepso au, 4o jy1s1 1106010 Habopa MOJIO0KUTETBHBIX YUCeIT, KayKI0e U3
KOTOPBIX He mpeBocxoauT 11, a cymma KoTopbix Oosibiie 110, Bcerjia MOXKHO BBIOpaTh HECKOJIBKO
quces Tak, 9To0bl X cymma ObLia He 6osbine 110, Ho GosbIe:

a) 99;

6) 101;

B) 1007

BAJIAYA 23. (EI'D, 2016) MHO)KeCTBO Umcesl HA30BEM TOPOULUM, €CJIH €r0 MOXKHO pa3OUTh HA JBa
HOAMHOXKECTBa C OJUHAKOBOI CYMMON 4uceJl.

a) dAsnserca s muoxkecrso {200;201;202;. . .;299} xopomrum?

6) sIpnsierca s MHOXKecTBO {2;4;8;. .. ; 2109} xopommm?

B) CKOJIBKO XOPOIINX 9eThIPEXIIEMEHTHBIX MOJMHOKECTB y MHOXKecTBa {1;2;4;5;7;9;11}7

BAJIAYA 24. (MHOO, 2016) Bospacratoriue apudMeTHIeCKHe TPOIPECCUT (1, A, - . .,y Gy, - .. W by,
by, ..., by, ... COCTOAT W3 HATYPATbHBIX THCEJL.

a) CyIecTByIOT JI TaKue IPOrPeCcCru, Jjist KOTOPBIX a1by + agbs = 3agby?

6) CymiecTByOT Ji TaKue MPOTPECCHH, I KOTOPLIX a1b + 2a4by = 3agbs?

B) Kakoe nauboJibliiee 3HaueHe MOXKET IIPUHUMATD IpOU3BejieHue agbs, eciu a1by + 2a4by < 3007

BAJIAYA 25. (MHOO, 2016) Bospacratorue apudMeTHIeCKHE TPOIPECCUT (1, A, - . .y Gy, - .. W Dy,
ba, ..., by, ... COCTOAT U3 HATYPAJbHBIX UHCE.

a) CymecTByIOT Jid TaKue MPOrPeCcCHu, Jiis KOTOPbIX a1/by, as/bs w ay/by — pasjudnbie HATY-
paJibHble YHCIa?!

6) CyIecTByIOT JIn TaKue MPOTPECCHH, JJisi KOTOPBIX a1/by, by/as u ay/by — pasindnbie HATY-
pajbHbIe Uncia’

B) Kakoe HanMenbIlee 3HaUeHIE MOXKET IPUHUMATH JIPOOD /by, eciin u3BecTHO, UTO a1 /by, as /by
U aj0/b1o — pasaudHble HATYPAJIbHbIE YnCIa?



BAJIAYA 26. (MHOO, 2016) Beckoneunast apudMeTriecKkast IPOTPECCHSI A1, A2, - . ., Ay, - .. COCTOUT
13 PA3/IMIHBIX HATYPAJbHBIX THCEI.

a) CyImecTByer Ji Takasi IIPOrPECCrsi, B KOTOPOH CPEeJU 9UCeT Gy, Gy, ..., G7 POBHO TPH UHCTIA
nensresa na 1007

6) CyiecTByer Jin Takasi IIPOrPECCHsi, B KOTOPOil Cpeli Yuces aq, dg, ..., (49 POBHO 11 wmcen
nensiresa wa 1007

B) Jljist Kakoro HambOJIBIIEro HATYPAJIBLHOIO 1 MOTJIO OKA3aThCsl TAK, YTO CPEJU IHCET

ai,ag,...,a02,

6osibiie KpaTHbIX 100, 9eM Cpeiu Iucesl aopi1, A2nt2,s - - -5 Gsp”!

BAJIAYA 27. (MHOO, 2016) Beckoneunast apudMeTHIeCKast IPOTPECCUS A1, A2, - - ., Gy, - . . COCTOUT
U3 PasiIUMYHbIX HATYpaJbHBIX uuces. Ilycrs S; = aq, S, = a1 + as + ... + a, Ipu Beex HATypaJlb-
HBIX 1 > 2.

a) CyimecTByeT Jim Takas Mporpeccus, jijis Kotopoit Sip = 10057

6) CymecTByer Jii TaKast IIPOrpeccust, JJist Koropoit S1g = 50557
2

B) Kakoe HamMeHbIee 3HAUCHIE MOYKET HPUHUMATD APO0L ——— 7

SiSio

BAJIAYA 28. (MHOO, 2016) Byaem HasbiBaTh 9eTBIDEX3HAUHOE YUCIO UHMEPECHbLM, €CITH CPeJTH
YeTBIPEX UMD B €ro JIeCATUIHON 3aICH HeT HyJIell, a OJJHa U3 9TUX IU@P paBHA CYMMe TPEX JIPYTHUX
n3 Hux. Hanpumep, narepecHbiM sBisgeTcd guciao 6321.

a) [IpuBeaure npumMep JBYX MHTEPECHBIX YETHIPEX3HAUHBIX UYHCEJ, PA3HOCTb MEXKJIy KOTOPBIMU
paBHa TPEM.

6) Haiimyrca s 1Ba MHTEPECHBIX YETBIPEX3HAYHBIX UHCJIA, PA3HOCTH MEXKY KOTOPBIMU DaB-
na 1117

B) Haiijiure HanmMenblIiee MpocToe 9UCIIO, JJisi KOTOPOTO HE CYIIECTBYeT KPATHOTO €My WHTEPeC-
HOT'O YETBIPEX3HATHOTO YUCJIA.

BAIAYA 29. (MHOO, 2015) ByneMm HasbIBaTh YeTHLIPEX3HATHOE THCAO 04eNb CHACTMAUGHIM, €CIIH
Bce MIUMPHI B €70 JIECATUIHON 3alUCU PA3JIMIHBI, & CYMMa, [TEPBBIX JIBYX U3 3TUX UMD paBHA CyMMe
MIOCJIeTHUX JBYX U3 HUX. Harpumep, odeHb cHacTIMBBIM gBjseTcs aucyiao 3140.

a) CyIecTBYIOT JIN JECATh MOC/IEI0BATE/IbHBIX Y€ThIPEX3HAUHBIX YUCE], CPEIN KOTOPBIX €CTh JBa
OYEHb CYACT/IMBBIX !

6) MozkeT Jin pasHOCTD JIByX OYEHb CYACTIMBBIX YeTHIPEX3HAUHBIX IHCe] paBHATHCs 20157

B) Haiinre HamMeHbIlIee HATYpaJIbHOE YUCIIO, JIJIT KOTOPOT'O HE CYIECTBYeT KPATHOIO €My OYeHb
CYACTJIMBOI'O YETBIPEX3HAYHOTO YHUCIIA.



BAIAYA 30. (EI'9, 2015) YdueHUKHN OJHOW INIKOJIBI MHCATH TECT. Pe3ysbTaToM KayKJoro yIeHHKa
SIBJISIETCH T1eJI0€ HEOTPHUIATEbHOE YUCJIO 0asIoB. Y YeHUK CUHUTAETCs CJABIIUM TECT, €CJIM HabpaJ
He Mernee 85 GasutoB. I3-3a Toro, 4ro 3ajaHus OKa3a/MCh CJIUIIKOM TPYIHBIME, OBLIO NPUHATO Pe-
IIeHNe BCeM yJYaCTHUKAM TecTa J00AaBUTH 110 7 0aJI0B, Oyiarojiaps 4emMy KOJIMYECTBO CIABIITHX TECT
YBEJNINIIOCH.

a) Moryio in oka3aThCs TaK, YTO IOCJIE STOTO CPEHWH GAJIT YIACTHUKOB, HE CJABIINX TECT,
OHU3UJICS !

6) Moryio jim oKa3aThCsl TakK, UTO IOCJIE ITOTO CPETHMUIT GAJIT yIACTHUKOB, CJIABIINX TECT, TIOHH-
3UJICA, U CPEIHUN OaJIT yIACTHUKOB, HE CAABIINX TECT, TOXKE TTOHU3UJICT !

B) U3BecTHO, 9TO MEPBOHAYABHO CPEJIHUI Oaslil yIaCTHUKOB TecTa COCTAaBUII 85, cpeHuil GaJit
YYaCTHUKOB, He ciaBimux Tect, coctaBus 70. [locse nmobasienus 6aioB cpeinuii 6aj1 y4acTHUKOB,
crasiux Tect, ctasa paser 100, a ve ¢iaBmux Tect — 72. [Ipn KakoM HaMMEHBITIEM YUC/IEe YIACTHUKOB
TeCcTa BOBMOXKHA, TaKasl CUTYaIUs !

BAJIAYA 31. (EI'D, 2015) Tpu gucia Ha30BEM XOpOIIeil TPOWKOIL, €cii OHU MOTYT OBITh JIJTHHAME
CTOPOH TPEYTOJILHUKA.

Tpu dncsa HA30BeM OTJIMIHOM TPORKOIA, ec/in OHU MOTYT ObITH JIJIMHAME CTOPOH IPSIMOYTOJIBHOTO
TPEyroJIbHUKA.

a) Janbl 8 pasjmaHBIX HATYPAJIbHBIX 4drces. MOoKeT Jin 0Ka3aThCsl, YTO Cpe HUX He HAlIETCs
HU OJTHO XOpoIeil TPoKm?!

6) [lanbl 4 pa3aMIHbIX HATYPAJbHBIX ducaa. MoxkKer Jin OKa3aThCs, YTO CPEJIN HUX MOXKHO HAlTH
TPU OTJIUIHBIX TPOUKHU?

B) Jlanbr 12 pasimanbix unces (He 06s3aTeIHHO HATYpPAJIbHBIX ). Kakoe HanboJibIiee KOJIMIECTBO
OTJIMIHBIX TPOEK MOXKET OKa3aThCsl CPEJIN HUX !

BAJIAYA 32. (ET'D, 2015) B HeCKOIBKIX OJIMHAKOBBIX OOUKAX HAJIMTO HEKOTOPOE KOJMIECTBO JINTPOB
BOJIbI (He 00s13aTeJIbHO OJIMHAKOBOE). 3a OJINH Pa3 MOXKHO [EePeJIUTh JTH000€ KOJIUIECTBO BOJIbI U3 OJJHON
OOYKM B JIPYTYIO.

a) Ilycrb ectb derbipe 60uku, B KoTopbix 29, 32, 40, 91 jsmrpos. MoxHo jin He GoJiee UeMm 3a
YeTbIpe IIepe/inBalud YpaBHATH KOJIMYIECTBO BO/LI B 6OLIKaX?

6) Ilycth ectb cemb Gouek. Beeryia in MOXKHO YpPaBHATH KOJIMYECTBO BOJBI BO BCeX GOUYKAX HE
boJiee YeM 3a MATh IepeJIMBaHMI?

B) 3a KaKoe HAaUMEeHbIIIee KOJIMIECTBO [ePeJIMBAHU MOYKHO 3aBEIOMO YPABHSATH KOJTMIECTBO BOJIBI
B 26 60uKax?

BAIAYA 33. (EI'9, 2015) Ha nocke namcano 30 HATYpaIbHBIX Yncest (He 0653aTeIbHO PA3INIHBIX ),
KazKJI0e U3 KOTOPBIX Oosibiie 4, Ho He npeBocxoaut 44. Cpennee apudMeTnaecKoe HAMCAHHBIX YHCET
pasHO 11. BmecTo Kazk10r0 U3 4mces1 Ha JJOCKe HAIUCAIN YUCJIO, B JIBa Pa3a MeHbIIlee IIepBOHAYA/Ib-
HOro. Yncsa, KOTOpBIe IOCTIEe 3TOTO OKA3aJINCh MEHbINE 3, C JOCKH CTEPJIH.

a) Moryio i oKazaThCsl TaK, YTO CpejiHee apudMeTHIECKOe YUCell, OCTABIINXCS Ha JJOCKe, 00JIb-
me 167

6) Moruio sin cpejiee apudMeTHIECKOe OCTABIINXCA Ha JOCKE YHCeT OKa3aThCs Oosibire 14, HO
MenbIre 157

B) Haiisure HanboIbIIee BOBMOXKHOE 3HAUEHUE CPEJIHEr0 apuMETHIECKOTO YHCeIT, KOTOPbIE OCTa-
JIICH Ha JIOCKeE.



BAJIAYA 34. (EI'D, 2015) B oqaom u3 3ajanuii Ha KOHKypce OyXrajarepoB TpebyeTcst BbIIATD IIpe-
MUK COTPYJIHUKAM HEKOTOPOro otjesa Ha obiryo cymmy 800 000 pybiieit (pasmep mpeMun KazxKoro
COTpYIHUKa — Tesioe 1ducsio, kparnoe 1000). Byxranrepy maior pacrpe/iesieHue npeMuii, 1 OH JOJZKeH
UX BbIJIaTh Oe3 ciadu u pa3mena, umes 250 kymop o 1000 py6useit u 110 xymrop o 5000 py6ureii.

a) Yaacresi S BBINOJIHUTH 3ajiaHue, ecau B oraene 40 COTPYIHUKOB U BCE JOJIZKHBI TIOJIYYUTh
IOpPOBHY 7

6) Ymacrcs i BBIIOJHUTH 3aJ[aHKe, €CJId BeyIneMy creruaancty uajio sbiarh 80 000 py6ueii,
a OCTaJIbHOE TOJIe/INTh MOPOBHY Ha 80 cOTPYIHUKOB?

B) [Ipu kakoM HAUOOJIBIIIEM KOJMYECTBE COTPYIHUKOB B OT/IeNe 3a[aHie YIACTCS BBITOTHATE TP
JIIOOOM paCIIpeIe/IEHUN PA3MEPOB MPEMUii!

BAJIAYA 35. (B9, 2015) Ha nocke nanmcano wucsao 2045 u emé HeCKOIBKO (He MeHee JIBYX) Ha-
TypasbHbIX [nces, He npesocxosdmux 5000. Bece mammcannbie Ha JocKe [ncsia pas3aundabl. Cymma
JOOBIX JIBYX U3 HaIMCAHHBIX YHCEJI JeJINTCA Ha KaKOe-HHOY/Ib U3 OCTAIbHBIX.

a) Moxxer Jjir Ha J1ocke ObITH Hammrcano posao 1024 qucia?

6) Mozker Jin Ha JIOCKe ObITh HAIIMCAHO POBHO HATH YUCE]T?

B) Kakoe nanmenbiiee KOJIMIECTBO UNCET MOKET ObITH HAIMCAHO HA JIOCKE?

BAJIAYA 36. (EI'D, 2015) Ha mocke Hammcam HECKOJIBKO He 00s13aTe/IbHO PA3JIMIHBIX JIBY3HATHBIX
HATYPAJbHBIX dnces 6e3 Hyseil B jecaruvnoit 3anucu. CyMmma 9Tux dnces okasajachb paBuoit 2970.
B KaxKJ0M dnciie TIOMEeHsII MeCTaMU [IePBYI0 U BTOPYIO Iudpbl (HampumMep, 9ucao 16 3aMeHmIn Ha
qncsio 61).

a) [IpuBeure nmpuMep MCXOHBIX YUCEJ, JIJIS KOTOPBIX CyMMa MOJIY IUBIIUXCS IUCEJT DOBHO B TPU
pasa MeHbIIe, YeM CyMMa UCXOHDBIX THCE.

6) Moryia Jin cymMMa [OJIy YUBIIUXCST TUCE]T OBITH POBHO B IIATH Pa3 MEHbIIE, YeM CYMMa UCXOJHBIX
quces1?

B) Haiisiure HamMeHbIlee BOSMOXKHOE 3HAYEHNE CYMMbI [TOJIY IUBIITUXCS THCEIT.

BAJIAYA 37. (MHOO, 2015) TlocnenoBareqbHOCTb Gq, Gg, ..., Gy, ...COCTOUT W3 HATYPAJbHBIX
YUCEST, IPUIEM Gy yo = Apt1 + Gy IPU BCEX HATYPAJIHHBIX N.

a) MoxKeT Jii BBIOJIHATHCS PaBeHCTBO 4as = Tay?

6) MozkeT Jii BBIOTHATHCS PABEHCTBO bas = Tay?

B) IIpu KakoM HaMbGOJIBINEM HATYDPATHLHOM 7 MOYKET BBITOJHATHCS PDABEHCTBO

6na, 1 = (n® +24)a, ?

BAJIAYA 38. (MHOO, 2015) UssectHo, 9To a, b, ¢ n d — NOMapHO pa3INYHbIE JIBy3HAYHBIE HATY-
paJjbHBIE YHCJIA.

a) MozKeT Jii BBIIOJIHATHCS PABEHCTBO

atc a c9

brd ObITh B 11 paz menbine, 1em cymma  + ¢ 7

B) Kakoe HanmmMenblliee 3HaU€HUE MOYKET IPUHUMATD JIPOOD ZLTJF;, ecan a > 3b u ¢ > 6d?

atc _ 7 9
b+d 19 °
6) Mozxer s po6b



BAJIAYA 39. (MHOO, 2015) B pore aBa B3BOjIa, B IEPBOM B3BO/JIE COJIJIAT MEHBIIE, YeM BO BTOPOM,
HO 6oJtbIrte yem 50, a BMecTe cosiaT MenbIie yeM 120. Komanup 3HaeT, 9T0 POTY MOXKHO IIOCTPOUTH
10 HECKOJIBKO Y€JIOBEK B PsJI TaK, YTO B KAXKJOM psily OyJIeT OJMHAKOBOE YHCJIO COJIJIAT, OosIbIee 7,
U TIPUA 9TOM HU B KAKOM PsIIy He OYJIET COJIIAT U3 JIBYX Pa3HbIX B3BOJIOB.

a) CKOJIBKO COJIJIAT B TIEPBOM B3BOJI€ U CKOJILKO BO Bropom? Ilpusemure X0Tsi Obl OJIMH TIPUMED.

6) MozKHO Jii TOCTPOUTH POTY YKa3aHHBIM criocoboM 1o 11 comar B omHOM psijry?

B) CKOJIBKO B poTe MOXKET ObITh coJiiaT?

BAJAYA 40. (MHOO, 2015) Kpacubrit kapangamt crout 17 pybueit, cunnit — 13 py6useit. Hyzkuo
KYIUTh KapaHjamu, uMes: Bcero 495 pyoOJieit m cobsoias JIONOTHUTEILHOE YCJIOBUE: YUCIO CUHUX
KapaHJaIeil He JOJIKHO OTJINYAThCA OT YHC/Ia KPACHBIX KapaHalieil 0oJblle YeM Ha MATh.

a) MOKHO Jin KyIUTh TIPU TAKUX YCJIOBUAX 32 KapaHjama?

6) MozKHO Jin KyIIUTh TIPU TAKUX YCJIOBUSX 35 KapaHjarieii?

B) Kakoe nanboJibIee ancjio Kapasjaiieii MOXKHO KYIUTh IIPU TAKUX YCJIOBUAX !

BAJIAYA 41. (ET'D, 2014) Jausl mocienoBaTeabHble HeU6THBIE dncta 1, 3, 5, ..., 77, 79. V13 Hux BbI-
OUparoT MPOU3BOIBHO CEMb YHCEI, PACIIOIAral0T X B IIOPsIKe BO3PACTAHNS 1 Y€TBEPTOE 110 BEJIMINHE
qucesio (MeMaHy psijia) IPUHUMAOT 3a A, a cpejiHee apudMeTHIECKOe BCEX CeMU YNCeJ TPUHIMAIOT
3a B.

a) Moxker 1 B — A 6bITh paBHbIM 2/77

6) Moxer jiu B — A 6bITb paBHbIM 3/77

B) Haiitn manbosbiiee Bo3mozknoe 3uatenue B — A.

BAJIAUA 42. (ET'D, 2014) Cemb 3KciiepToB OreHuBaOT KuHOMUIbM. KazxkKplil n3 HUX BbICTABJISIET
OIEHKY — I1eJ10e 9ucjio 6asioB oT 0 0 12 BK/IOUNTEIbHO. VI3BECTHO, 9TO BCE 9KCIEPTHI BHICTABUIN
paziuunbie oneHku. [1o crapoit cucreme oreHuBaHus PEHTUHT KUHOMDUIBMa — 3TO cpejHee apudme-
TUYECKOE BCEX OIEHOK 3KciepToB. [lo HOBoOI cucreme oreHuBaHus pefiTUHT KUHOMDUIbMA BBIUUC/IsI-
eTCsl CJICYIOMMUM 00pa30oM: OTOPACHIBAIOTCSA HAMMEHbIAas U HANOOJIbINAS ONEHKN W TO/ICINTHIBACTCS
cpejtHee apuMETHIECKOe MISATH OCTABIINXCS OIEHOK.

a) MoxkeT Jin pasHOCTh PEHTHHIOB, BBIYUCIEHHBIX [0 CTApOil M HOBOW CHCTEMaM OIEHUBAHWS,
paBHATBCS 1/257

6) Moer Jin pasHOCTH DPEHTUHIOB, BBHIYUCJIEHHBIX 110 CTapoil W HOBOW CHCTEMaM OICHWBAHUS,
paBHATBCs 1/357

B) Haitaure HanGosibiiee BO3MOKHOE 3HAYEHIE PA3HOCTH PEHTHHIOB, BEIYUCIEHHBIX [0 CTApOil U
HOBOI CHCTEMAM OIeHMBAHMWS.

BAJIAYA 43. (EI'D, 2014) Ha caiite nmpoBoaurcs omnpoc, koro u3 134 dbyrbommcTos ocernresn caii-
Ta CIYUTAIOT JIYUIIUM I10 UTOraM ce3oHa. KaxKplil moceTuTeb rojgocyeT 3a ogHoro ¢gyrbdoaucra. Ha
caiiTe oToOparkaeTcsd PeRTHHT KaxKJI0ro pyTdomcTa — JI0JI8 TOJIOCOB, OTJAAHHBIX 3& HETO, B IIPOIIEH-
Tax, OKpPYIJIEHHas J10 1ejoro uncaa. Hampumep, uncia 9,3, 10,5 u 12,7 okpyrisores j10 9, 11 n 13
COOTBETCTBEHHO.

a) Bcero mporosiocoBaiio 17 moceruresneii caiita, u pefituar nepsoro ¢yrbosmcta crasa pased 41.
YBuzes s3to, Baca orian cBoit rosioc 3a gapyroro ¢gyroosmcTta. Hemy Terepb cTaj paBeH PeHTHHT
nepBoro yroosmcTa’

6) Bacs mporosiocoBast 3a mekoroporo dyroosmcta. Mora Jin mocjie 3Toro cyMma pefiTHHIOB BCeX
¢yTbO/IMCTOB yMEHBIUTHCH HE MeHee deM Ha 277

B) Kakoe nHanbosbiiee 3HaUEHNE MOXKET MPUHIMATH CyMMa PEHTHHIOB BeexX (yTOOIHCTOB?



BAJIAYA 44. (ET'D, 2014) a) Moxuo s npejcraButhb qncyio 2014 B BHe CyMMBI JBYX DA3JINIHBIX
HATYPAJbHBIX YUCEJI C OJIMHAKOBON cyMMOil 1up?

6) Mozkro Jin mpesicTaBuTh 9ncjao 199 B BHJE CyMMBI IBYX Pa3/IMIHBIX HATYPATBHBIX THCEIT C
OJIMHAKOBO# cyMMOit up?

B) Haiiyiute Hanmenbliiee HATYpaJIbHOE YUCIO0, KOTOPOE MOXKHO TPEJICTABUTD B BUJIE CYMMBbI IISATH
PA3JIMYHBIX HATYPAJILHBIX YHUCEJT C OJIMHAKOBOM cyMMOil udp.

BAJAYA 45. (ET'D, 2014) B rpynme noposHy oHOMIEH U JeByiiek. KOHOIN OTIPAB/IS/IN 3JeKTPOH-
HbIE ITMCHbMa JAeByIIKaM. KakIbIil FoHOIa oTIpaBuI win 4 nucbma, uian 21 mTucbMo, TPUIEM U TeX U
JIDYTHX FOHOIIEH ObLTIO He MeHee JIByX. BO3MOXKHO, 9TO KaKO#-TO IOHOIITA OTIPABIII KAKOH-TO JEBYIITKE
HECKOJIBKO TTHCEM.

a) MorJio Jin oKa3aThCsl Tak, YTO KayKjasl JIEBYIIKA IIOJIyYnsia POBHO 7 THCEM?

6) Kakoe HanMeHblIiee KOJTMIECTBO JIEBYIIIEK MOIJIO ObITH B I'PYIINE, €CJIU U3BECTHO, YTO BCE OHU
MTOJTY9UJIA TIHCEM TIOPOBHY !

B) IlycThb Bee JeBYIIKN MOTYYIUIH PA3IUIHOE KOJINIECTBO MHCeM (BO3MOXKHO, KAKasi-TO JEBYIIKA
He moJIyvmiia muceM Boobie). Kakoe HanboJbliiee KOJMYECTBO JIEBYIIEK B TAKOH IpyTine?

BAJIAYA 46. (ETD, 2014 ) U3 nepsbix 22 HATYpaIbHbIX ucea 1, 2, ..., 22 Buibpaiau 2k pasjnaHbIX
yuces1. BeiOpanubie qnciia pa3duiin Ha napbl U HOCYUTAIN CYMMBI YUCeJI B KaxK/ 1011 mape. OKa3aJioch,
YTO BCE MOJIyU€HHbIE CYMMBbI PA3JINYHbI U HE TPEBOCXOIAT 27.

a) MoxKeT Ji oIy IuThCs TaK, YTO CyMMa BeexX 2k BBIOpaHHBIX dncest pasHsercsa 170 u B Kax 10i
nape OJIHO U3 YhCesI POBHO B TPH pasa 0oJibIe JIpyroro?

6) Mozker it uncsio k 6bITh paBHbIM 117

B) Haiinure Hanbosbiliee BO3MOYKHOE 3HAUEHUE THCTA K.

BAJIAYA 47. (ET'D, 2014) Ha oKpyKHOCTH HEKOTOPBIM 06PA30M PACCTABUIN HATYpPAJIbHBIE YUCIIA
or 1 110 21 (KaxK10€ IHCII0 TTOCTABIEHO TI0 OJHOMY pa3y). 3aTeM JJisi KazK0i mapbl COCEIHUX THCEIT
HAIIJIA PA3HOCTDH OOJIBINETO M MEHBIIIEro.

a) Moruiu i Bce MOJTyYeHHbIe DA3HOCTH OBITH He MeHble 117

6) Moruin Jjin Bce TOJTy9eHHbBIE PA3HOCTH OBITH He MeHbIre 107

B) [loMuMO TOJIy9eHHBIX pA3HOCTEl, I KaXKJION Tapbl YHUCEJI, CTOSIIUX Yepe3 OJIHO, HAIIN
pas3HOCTh OOJIbIEro n MeHbIero. g KaKkoro HanbOOJIBIIIEro IEJI0r0 YnUCIa k MOXKHO TaK PACCTaBUTD
qncJIa, 9TOObI BCe pa3HOCTH ObLIN He MeHbIe k7

BAJIAUA 48. (ETD, 2014) lenoe ducyio S sABAsgeTCs CyMMOH HE MeHee TPEX MOCJIeI0BATEbHBIX
YJIEHOB HEITOCTOSTHHOMN aprpMeTHIecKoi MPOrpeccuu, COCTOSINE 13 MeJIbIX IUCe.

a) Moxer i S paBHATHCsT 87

6) Mozxer sin S paBHsTBCs 17

B) Haiijiure Bce 3HAUeHNUs, KOTOPbIe MOXKET IPUHUMATH S.

BAJIAYA 49. (MHOO, 2014) Tlo Kpyry B HEKOTOPOM TIOPSIJIKE TI0 OJIHOMY a3y HAIUCAHBI YUCJIA OT
9 no 18. Jljs KaxKI0i U3 JeCSITH mMap COCETHUX TUCesT HAILIN UX HAUOOJIBINUN OO e/ TUTe b,

a) Morjio Jin moJIyuuThCs Tak, 9YTO BCe HAUOOJIbININe OBIIue JeJIUNTe/In PABHbL 17

6) Moryio i Moy IuThCs TAaK, YTO BCe HAMOOJIbIITE OOIINe JIeIUTE/N OMAPHO PA3IIIHbI!

B) Kakoe HanbGoJibiliee KOJMIECTBO MOMAPHO PA3TMIHBIX HAMOOJBIINX OOIIUX JIeJUTeel MOTIO
[IPU 9TOM TOJTYIUTHCS !
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BAIAYA 50. (MHOO, 2013) Bospacraromias KoHedHasi apudMeTHIECKasi TPOTPECCHsi COCTOUT U3
Pa3IMYIHBIX TEJIbIX HEOTPUIATE/bHBIX Yucesa. MareMaTnK BBIYUC/IMI PA3HOCTH MEYK/Ly KBaJIpaTOM
CYMMBI BCEX YJIEHOB MPOTPECCUU U CYMMON MX KBaJPATOB. 3aTE€M MATEMATHUK JT00ABUJI K 3TON MPO-
IPECCUn CJAEYIONNil €€ 94IeH U CHOBA BBIYUC/IAI TaKyIO YK€ Pa3HOCTbD.

a) IIpuBeure mpuMep Takoii MPOrpeccuu, ecyin BO BTOPOii pa3 pa3HOCTb OKazasach Ha 48 GoJiblie,
YeM B IEePBBIN pas.

6) Bo Bropoii pa3 pasnocTs okazasach Ha 1440 6oJiblie, uem B niepsbiii pa3. Moriia Jjin nporpeccust
cHaJaJIa COCTOATH n3 12 wyrenon?

B) Bo Bropoii pa3 pasuocts okazanack Ha 1440 Gosiblie, YeMm B mepBblil pa3. Kakoe nanbobiinee
KOJIMYECTBO YJIEHOB MOTJIO OBITH B MIPOIPECCUU CHAYAJIAT!

BAJIAYA 51. (EI'D, 2013) Harypasnbhble yucia a, b, ¢ u d yJ0BIeTBOPSIOT YCJIOBUIO a > b > ¢ > d.
a) Haitnure uncna a, b, cu d, ecmu a +b+c+d =16 u a*> — b* + ¢ — d* = 32.
6) Moxer s 6bITh @ + b+ c+d =29 u a® — b* + ¢* — d* = 297
B) [Iyctb a + b+ ¢+ d = 1400 u a® — b* + ¢ — d? = 1400. Haiiure KOJIMYECTBO BO3MOKHBIX
3Ha4YEHUN 4ucCia a.

BAJIAYA 52. (EI'D, 2013) Hano Tpéx3HauHoe HATYpaJbHOE THCIIO (IUCIO HEe MOYKET HAUMHATHCS C
HyJ1s1), He KparHoe 100.

a) MozKeT Ji 9acTHOE ITOr0 YHUCJIa U CyMMbI €ro 1udp ObITh paBHBIM 827

6) MozkeT Jin YacTHOE ITOr0 YUCJIA W CyMMBI €ro Iudp ObITh paBHbIM 837

B) Kakoe mambosibiiiee HATYpaJbHOE 3HAYEHHE MOYKET UMETh YaCTHOE JAHHOIO UYUCJA U CYMMBI

ero 1udp?

BAJIAYA 53. (ET'D, 2013) Kaxkoe u3 ducen ayi, as, ..., agso paBho 1, 2, 3 wim 4. O6o3uaummM

51:a1+a2+...+a350, SQZG%+(I§+...+G§5O,

_ 3, .3 3 _ 4 4 4
Ss=aj+ay+ ...+ a5y, Si=aj+ay+...+ as.

NzBectrO, uTO S = 569.

a) Haitnure Sy, eciu emé usBecrro, uro So = 1307, S5 = 3953.

6) Moxer sin Sy = 48577

B) Ilycrs Sy = 4785. Haiisiure Bce 3HaUeHUST, KOTOPbIE MOYKET IPUHUMATDH Ss.

BAJIAYA 54. (E'D, 2013) 3aaymMaHO HECKOJIBKO IEeJbIX dncest. Habop 9Tux quces u Bce BOSMOXKHBIE
CyMMBI (110 2, 10 3 1 T. JI.) BBINUCHIBAIOT HA JIOCKY B MOpsijiKe HEeyObIBaHus. Hampumep, ecim 3a/1yMaHbI
quciia 2, 3, 5, To Ha Jocke OyJer 3anucan mabop 2, 3, 5, 5, 7, 8, 10.

a) Ha mocke Boimucan vabop —8, —5, —4, —3, —1, 1, 4. Kakue 4ucia Oblau 33 1yMaHbI?

6) lyisi HEKOTOPBIX PA3JIMIHBIX 33/[yMaHHBIX JHCeJ B HAOOpe, BBITUCAHHOM Ha JIOCKe, Iucao ()
BCTpevdaeTcss poBHO 2 pasa. Kakoe HamMeHbIlee KOJTUIECTBO UHUCET MOIJIO OBITH 33 IyMaHO?

B) [ly1s1 HEKOTOPBIX 3ajlyMaHHBIX YHCE]I HA JIOCKE BbiucaH Habop. Beerya jim 1o sromy HabOpy
MOXKHO OJHO3HAYTHO OTIPEJIC/INTH 3a/lyMaHHbIE IuCIa’
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BAJIAYA 55. (EI'D, 2013) 3amyMano HECKOJIBKO (He 063aTeIbHO PA3IMIHBIX ) HATYPAJIbHBIX THCEIL.
DTu uncia U UX BCE BO3MOXKHBIE CyMMBbI (110 2, 110 3 U T. JI.) BBIIUCHIBAIOT HA JIOCKY B IOPSIJIKE
HeyObBanud. Ec/im KakKoe-TO YHCJIO 71, BLIMUCAHHOE HA JIOCKY, MOBTOPAETCA HECKOJIHKO pa3, TO Ha
JIOCKE OCTaBJIAETCA OJIHO TAKOe YUCJIO M, a OCTaJIbHbIE YUC/Ia, paBHbIE N, cTupatoTcd. Hampumep,
ecan 3aJiyManbl uncia 1, 3, 3, 4, To Ha jocke Oyner 3anucan vaoop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [IpuBennre mpuMep 3a/[yMaHHBIX IHCEJ, JIJIT KOTOPBIX HA JOCKe OymeT 3amucal Habop 2, 4, 6,
8, 10.

6) CyrecTByeT Jim IpUMep TAKUX 3a/lyMaHHBIX YUCEJI, /I KOTOPBIX Ha JOCKe OyJIeT 3alicaH
nabop 1, 3, 4, 5, 6, 8, 10, 11, 12, 13, 15, 17, 18, 19, 20, 227

B) [IpuBeure BCe IpUMeEpBI 3a/[yMaHHbBIX YHCeI, JJIsI KOTOPBIX Ha JIOCKe Oy/er 3ammcan Habop 7,
8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.

BAJIAYA 56. (EI'D, 2013) Nmerores kamernbie ribiobi: 50 mryk mo 800 kr, 60 mryk mo 1000 kr u
60 mTyk o 1500 Kr (pacKaabBaTh TVIBIOBI HEIb35).

a) MoxKHO Jin yBe3TH BCe STH IIBIOBI OJHOBpeMeHHO Ha 60 Ipy30BHKaX, rPy30M0bEMHOCTHIO
D TOHH KazKJIbIii, IIpeJIoJaras, 9To B I'PY30BUK BbIOPpAHHBIE TVIBIOBI TOMECTATCS !

6) MoxKHO Ji yBEe3TH BCE 9THU IJIBIOBI OJHOBPEMEHHO Ha 38 TPY30BUKAX, IPY30HObEMHOCTHIO
5 TOHH KaXKJIbIii, IIPEJIIoarast, 9To B I'PY30BUK BbIOPAHHBIE [VIBIOBI [IOMECTSITCS !

B) Kakoe HamMeHbIiee KOJIMIECTBO IPY30BUKOB, I'PY30HOIbEMHOCTBIO 5 TOHH KazK/blil, MOHAJI0-
OuTCs, YTOOBI BBIBE3TH BCE ITU IJILIOBI OJTHOBPEMEHHO, IPEJIojaras, 9TO B T'PY30BUK BbIOpPAHHbBIE
[JIBIOBI TOMECTSATCH !

BAJIAYA 57. (EI'D, 2013) Jaubl n pasaudHbIX HATYPAJbHBIX YHCEN, COCTABIISIONMX apudMeTne-
CKyIo mporpeccuio (n = 3).

a) MozkeT Jin cyMMa BCeX JIAHHBIX YHCes ObITh paBHOU 147

6) KakoBo HamboJibillee 3HAUEHME N, €CJIM CyMMa BCEX JaHHBbIX dnces Menbiie 9007

B) Haiisure Bce BO3MOXKHBIE 3HAUEHUS 1, €CJM CYMMa BCeX JIAHHBIX ducesl paBHa 123.

BAJIAYA 58. (MHOO, 2012) lana apudmerndeckas Iporpeccus (¢ pasHOCTHIO, OTIINIHON OT HYyJIsI),
coCTaBJICHHAs U3 HATYPAJbHBIX YUCE], JECATUIHASA 3aIIUCh KOTOPBIX HE COJEPXKUT IUdpbI 9.

a) Mozker i B Takoii nmporpeccuut 66iTh 10 4ieHOB?

6) Hokaxkure, aro qucso eé wieHoB Menbiie 100.

B) Jlokazkure, 9TO YMCJIO YIEHOB TaKOil mporpeccun He GoJibiie 72.

r) [IpuBeure npumep Takoii mporpeccun ¢ 72 4jieHaAMHU.

BAJIAYA 59. (EI'D, 2012) PaccMarpuBaroTcsi KOHETHbIE HEIIOCTOSIHHbBIE apudMeTHIecKue Iporpec-
CUU, COCTOLAIINE U3 HATYPAJbHBIX YHCE, KOTOPbIE He UMEIOT IMPOCTBIX JEJUTEsCH, OTJIMIHBIX OT 2
u 3.

a) Moxker Jir B 910 1Tporpeccun ObITH TPH YHCIA?!

6) Kakoe nHanboJibIiee KOJUIECTBO UIEHOB MOXKET ObITH B 9TOM MPOrpeccun?
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BA1AYA 60. (ET'D, 2012) B psa bimucansl uncaa 12 22 .. (N — 1)%, N2, MexXy HUMU OPOU3-
BOJIBHBIM 0OPa30M PacCTaBJISIIOT 3HAKU + M — U HAXOJAT MOJIYyUUBIIYIOCA cyMMy. MoxKeT jin Takast
CYMMa PaBHATHCS:

a) 4, ecomu N = 127

6) 0, ecrm N = 697

B) 0, ectu N = 647

r) 5, ecrm N = 907

BAJIAYA 61. (EI'D, 2012) Yucso S TakoBo, 9TO J7Is JI060T0 TIPEICTaBIeHUA S B BHJIE CYMMBI TI0JIO-
JKUTEJIbHBIX CJIAraeMbIX, KaKj10e 13 KOTOPBIX He MPEBOCXOIUT 1, 9TU cjaraeMble MOYKHO Pa3/e/InTh
Ha J[Be I'PYIIIBI TaK, YTO KaxK/[0e cJlaraeMoe HONJET TOJIbKO B OJIHY I'DYIILY U CyMMa CJIaraeMbIX B
KaxK 1011 rpyiie He mnpeBocxogut 20.

a) Mozker it uncsio S 6Th pasubiM 407

6) Moxer it uucio S 6bITh GOJIbIIE 39%?

B) Haiinre MakcuMa bHO BO3MOXKHOE 3HAUECHHUE S.

BAJIAYA 62. (EI'D, 2012) Ilo OKpyKHOCTH DPACCTABISIOT 48 HEHYJIEBBIX IEJbIX YuCesT ¢ ObIei
cymmoii 20. Ilpm sTom r00BIE ABA CTOAMNX PSAJIOM YHUCIA JOJKHBI OTJIMYAThCA He Oojiee deM Ha
7 ¥ cpein JTIOOBIX YeTBIPEX MOAPSJL WYX YUCET JIOJPKHO ObITh XOTs Obl OJTHO TOJIOXKUTETHLHOE.

a) Cpeau Takux 48 wuces HaiiuTe HAOOJIbIIEE BO3MOXKHOE KOJIMIECTBO MOJIOKUTEIHHBIX.

6) Cpean takux 48 quces HaiijuTe HAMMEHbIIIEE BOSMOKHOE KOJIMUECTBO MOJIOKUTE/bHBIX.

BAJIAYA 63. (EI'D, 2012) Harypasbhbie qucia or 1 10 12 paszbuBator Ha YeThIpe IPYIIbl, B KaXK 0
U3 KOTOPBIX €CTh IO KpaliHeir Mepe JBa ducja. Jlg KaxK1oil rpyIibl HAXOJAAT CYMMY YHCET 9TOH
rpynnbsl. g Kayk10it mapbl IPYIIT HAXOAAT MOJIYJIb PA3HOCTH TOJIYUIEHHBIX CYMM W IIOJTy4YeHHbIe 6
YHCeJT CKJIaJIbIBAIOT.

a) Moxer Jit B pesy/ibrare 1mojryantbes 07

6) Mozer Jin B pesysbrare MOy dIuThes 17

B) Kakoe HanMeHblllee BO3MOKHOE 3HAYEHHE Oy I€HHOTO Pe3y/IbTara’

BAIAYA 64. (EI'D, 2012) Yaurenb B ImKoJe cTaBUT oTMeTKH oT 1 10 5. Cpenuuil 6an yuaeHnka
paBen 4,625.

a) Kakoe HamMeHbIlee KOJUIECTBO OIEHOK MOYKET MMETh YICHUK !

6) Eciu y yuenuka 3ameHUTH OomeHKU 3, 3, 5, 5 Ha JiBe Y€TBEPKHU, TO HA CKOJIBKO MAKCHMAJIBHO
MOKET YBEJTUIUTHCST CpeTHIi Oasi?

BAJIAYA 65. (ET'D, 2012) HazoBeMm KyCOK BEPEBKU CmManIapmHbim, €CJIU ero JIIMHA He MeHbIe 168
cM, HO He OoJibIe 175 cM.

a) Hexoropblit MOTOK BepeBKHU paspesasn Ha 24 CTaHJIapTHBIX KyCKa, CPeJ KOTOPBIX €CTh KYCKU
paznoit jummHbI. Ha kKakoe HamboJibIllee UMCI0 OJMHAKOBBIX CTAHIAPTHBIX KYCKOB MOXKHO OBLIO OBI
paspesarhb TOT K€ MOTOK BEPEBKM !

6) Haitsure Takoe HamMenbIee 9uc/ao [, 4To J0OO MOTOK BEPEBKH, JIJIMHA KOTOPOrO GOJIBIIE
[ cM, MOXKHO pa3pe3aTh Ha CTaHJIaPTHBIE KYCKH.
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BAJIAYA 66. (EI'D, 2012) Umeercs 33 kopobKu Maccoit 19 Kr kaxKaast u 27 KOpoboK maccoit 49 Kr
Kazkjas. Bce 3T KOpoOKM pacKiajplBaioTcs 110 AByM KoHTeiiHepaM. Ilycts S — Momysb pasHocTn
CYMMAapHBIX Macc KOpoOOK B KoHTeitHepax. Haiiiute HanMeHbIee 3Ha4eHIE S

a) ecJin JIOMOJIHATEIHLHO TpebyeTcsi, 9To B KOHTeHHepaX J0JIKHO HAXOIUThCS OJMHAKOBOE KOJIH-
9eCTBO KOPOODOK;

6) 6e3 JOMOTHATELHOTO YCAOBUSA IIYHKTA d.

BAJIAYA 67. (EI'9, 2012) Kaxplii u3 rpymibl yUaIluxcsd CXOANI B KUHO WA B T€ATP, IPU ITOM
BO3MOKHO, UTO KTO-TO M3 HUX MOT' CXOJIUTh U B KMHO, U B TeaTp. 3BecTHO, UTO B TeaTpe MaILINKOB
6110 He Gojiee 3/11 oT OOIIEro YKC/Ia YIAIUXCs IPYIIIIbI, IOCETUBIINX TE€ATP, & B KMHO MaJIbYUKOB
6110 He 6ostee 3/7 OT OBINEro YuCIa yIaInuXcst TPYIIIbI, TIOCETUBIINX KIUHO.

a) Moriio i 6bITh B rpymie 10 MaJIbIUKOB, €CJIU JIONOJHUTETHHO U3BECTHO, YTO BCEIO B IPYIIIIE
obL10 20 yuaruxcs?

6) Kakoe nanboJibiiiee KOJUIECTBO MAJIBIMKOB MOLJIO ObITH B I'PYIIIIE, €CIM JIONOTHUTEIHHO W3-
BECTHO, 9TO BCero B rpyiie 66110 20 yaarmmxes?

B) Kakyo HanMeHbBIIYI0 J0JII0 MOTJIH COCTABJISATD JIEBOUKH OT OOIIEro YHCIa YUAIlliXCs B TPYIIIe
0e3 JIONOJTHUTE/ILHOTO YC/IOBUA IIYHKTOB G U 67

BAJIAYA 68. (EI'D, 2012) Kaxnoe u3 uncen 1, —2, —3, 4, =5, 7, —8, 9, 10, —11 no oxHomy 3aru-
coiBafoT Ha 10 kaproukax. Kaproukm nepeBopadmBaioT u rnepemMenuBaioT. Ha ux 4mcTbix cTopoHax
3aHOBO TUIIIYT 110 OJIHOMY Kaxkjioe u3 uucen 1, —2, —3, 4, =5, 7, =8, 9, 10, —11. Ilocyie 3Toro yucsua
Ha KaxKJ0M KapTOUKe CKJIaJIbIBAIOT, a ToaydeHHble 10 cyMM ITepeMHOXKATOT.

a) Moxet it B pesy/brare moryantbes 07

6) Moker Jin B pe3yJsibrare HoJIyIuThes 17

B) Kakoe HanmeHblIee 11e/10e HEOTPUIATEIBHOE YUCI0 MOYKET B PE3YJIbTATE MOJIY IUThHCS !

BAJAYA 69. (IIpoonwa EI'D, 2012, Mockea) lana mocsienoBaTebHOCTh HATYPAJbHBIX YHCEJ, [TPH-
9EM KaKJIbIi CJICYIONU YIeH OTIMIaeTcs OT npeablaytero aubo ua 10, ubo B 7 pa3. Cymma Becex
4JIEHOB TIOCTIE/IOBATETbHOCTH paBHa 163.

a) Kakoe HamMeHblIlee 9ucjIo YWIEHOB MOYXKET OBITH B 9TOM MOC/IEI0BATEILHOCTH !

6) Kakoe nHanboJibIiee 9ucjio 4ieHOB MOYKET OBITh B 9TOM MOC/IEI0BATEIbHOCTH !

BAJIAYA T70. ({Ipobrwu EI'D, 2012, Canxm-Ilemepbypz) Ha nocke nanucano uucio 7. Pa3 B MunyTy
Bacg momnmchiBaeT Ha JOCKY OJHO YHCJIO: JIUOO BIIBOE OOJIbIIIEe KAKOI'O-TO U3 THCEe] Ha JOCKe, JI0O
paBHOE CyMMe KaKUX-TO JBYX UHCeJI, HAIMCAHHBIX Ha JIOCKe (TaKuM 06pa3oM, 4epe3 OJ[Hy MUHYTY Ha
JIOCKE TIOSIBUTCsI BTOPOE YUCJIO, Yepe3 JIBE — TPEThe U T. ]I.).

a) MozkeT Ji B KaKOIf-TO MOMEHT Ha JIOCKe OKazaThcs dncyo 20127

6) MoxkeT Jin B KaKO#i-TO MOMEHT CyMMa BCEX YUCEJI HA JIOCKE PABHATHCsT 637

B) Yepes Kakoe HaMMeEHbIIIee BPEMs HA JIOCKE MOYKET MOSBUTHCS InUCsIo 7847

BAJAYA T1. (@LT, 2012) Nmeercst apudmerndecKkast IPOrPeCCrsi, COCTOAIAS U3 MSITH/IECATH THCEJ.
a) MozkeT Jiit 3Ta Mporpeccust Cojep:Karh POBHO 6 IeIbIX ducet?
6) MozkeT Ji 9Ta Iporpeccusi Cojep:KaTh POBHO 29 IeJIbIX duces?!
B) Haiijiure HanMmeHbIee IUCIO N, TIPU KOTOPOM 3Ta IPOIPECCUsT HE MOYKET COJEPXKATH POBHO 7
[EJIBIX TUCET.
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BAJIAYA 72. (MHOO, 2012) B Bospacramoleil mocie10BaTeIbHOCTH HATYPATBHBIX UHCE]T KazK Ible
TPHU II0CJIEJIOBATEIbLHBIX YjIleHA 00pa3yioT Jinbo apudMeTHdecKyio, JTI00 MeOMETPUYIECKYIO ITPOrpec-
cuto. [lepBblit wien mociegoBaTe IbHOCTH paBeH 1, a mocieaamit 2046.

a) MozKeT Jii B [OCJIeIOBATEIbHOCTH OBITh TP JIeHA?

6) Mozker Jin B 1OCJIEI0BATEILHOCTH OBITH YeThIpe djieHa’

B) Moxet i1 B mocjie/IoBaTeIbHOCTH OBITH MeHbIne 2046 1ieHoB?

BAJIAYA 73. (MHOO, 2011) Bee 4jieHbl reOMETPHYIECKOi TPOTPECCHN — PA3IMIHbIE HATYPAJIbHbIE
4qucsa, 3aKJII0UEHHBIe Mexk Ty ynciaamu 210 u 350.

a) MozkeT i Takast TIPOrPeccrsi COCTOSATH M3 YeThIPEX UIeHOB?

6) Mozker Jin Takasi IPOIPECCHs COCTOSITh U3 MSITH YJIEHOB?

BAJIAYA T4, (ETD, 2011) MoxXHO Jin TIPUBECTH TPUMEP MATU PA3JIUIHBIX HATYDPATLHBIX UHUCE,
[IPOU3Be/IeHNe KOTOPBIX paBHO 1512 n

a) IsTh;

6) uersipe;

B) TpH
13 HUX 00Pa3yioT TeOMeTPUIECKYIO IPOrPecCuio’

BAJIAYA 75. (EI'D, 2011) Beckoneunasi apudmernieckas MIPOrpecCrsi, COCTOSINAs U3 PA3JINIHBIX
HaTYPaJIbHBIX YHUCEJI, IePBbIi 4jleH KOTOpoil MeHbIle 10, He co/IepKUT HU OJIHOTO YHUC/Ia BUA

n(n+1)

; e N.
5 n

Kakoe HammeHbIliee 3Ha€HNE MOXKET MPUHUMATH CyMMa TepBbix 10 WIeHOB 3Toi nmporpeccun’?

BAJIAYA 76. (EI'D, 2011) Habop cocrout u3 33 HATYpATbHBIX YUCE], CPEJIM KOTOPBIX €CTh YHCTIa
3, 4 u 5. Cpennee apudmerndeckoe JIIOObIX 27 Yuces 3TOro Habopa MeHbIIe 2.

a) Moxker Jit Takoii HabOP cojiepKaTh POoBHO 13 exuauIl?

6) Mozker Jsin Takoit HAGOp cojiep:kaTh MeHee 13 euHu?

B) Jokaxkure, 4To B J11060M TaKOM HabOpe eCTh HECKOJBKO YHCEJI, CyMMa KOTOPBIX paBHA 28.

BAJIAUA 77. (EI'D, 2011) Ha nocke nanucano 6osiee 42, Ho menee 54 nebix ancest. Cpejnee apud-
METHYECKOe 9TUX UnCesl PABHO —7, cpejiee apudMeTnyIecKoe BCexX MOI0KNTETbHBIX U3 HUX PaBHO 6,
a cpejnee apudMeTHIeCKOe BCeX OTPUIATEIbHBIX U3 HUX PaBHO —12.

a) CKOJIbKO 4HCel HAIIUCAHO Ha, JIOCKe?!

6) Kakux qucest 6oJibIe: TOJIOKATEIBHBIX WM OTPUIATETHHBIX

B) Kakoe Hanbosbiiiee KOJMIECTBO TIOJOKUTETBHBIX YUCET MOKET ObITh CPeN HUX !

BAJIAUA 78, (EI'D, 2010) Kaxnoe uz aucesn 11, 12, ..., 19 yMHOKAIOT Ha KaxKJ0e W3 4uCes 3,
4, ..., 8 u mepej KaxKJIbIM U3 IOJYyYEeHHBIX [TPOM3BEIEHUIT TPOU3BOJIBHBIM 00PA30M CTABAT 3HAK
IUTIOC WJTH MUHYC, TIOCJIe 9ero Bee H4 MOJIyIeHHBIX Pe3ysibraTa CKIaIbBaoT. Kakyo HaMMEHbIIYO 110
MOJLYJTIO U KAKYI0 HAUOOJIBIIYI0 CYMMY MOYKHO ITOJIYIUTh B UTOTe?
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BAJIAYA 79. (EI'9, 2010) Ilepen kaxapim u3 uncen 6, 7, ..., 11 u 9, 10, ..., 17 npon3BoJbHBIM
00pa3oM CTaBdAT 3HAK ILIIOC WX MUHYC, MOCJIE Yero K KaXKJI0My U3 00PA30BABIIUXCS YUCE]T TIEPBOTO
nabopa nNprbaB/IAIOT Kazk 10e 13 00pa30BaBIITUXCS YUCET BTOPOTO HAOOPa, & 3aTeM Bce H4 IOy IeHHBIX
pesyabTaTa CKIaIbBaloT. Kakyo HaUMEHBIYIO 1O MOJY/II0 CYMMY M KaKyl0 HAHOOJIBIIYIO CYMMY
MOKHO TTOJIyIUTH B UTOrE?
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OTBeThbI U pelreHust

3AJAYA 1. OTBET: a) ner; 6) ner; B) 8.

BAIAYA 2. OTBET: a) ga; 6) mer; B) 7.

3ATAYA 3. OTBET:

a) Hanpumep, ecan 20 CTYJIEHTOB IHcaIl 06e KOHTPOJIbHbIE PAGOTHl U IOIydmIH 110 18 6asios,
0 4 CTYJeHTa MICAIN TOJIBKO OJHY U3 JIBYX KOHTPOJIBLHBIX paboT u moydunsan mo () 6aJiios;

6) mer;

B) 20.

SAJAYA 4. OTBET:

a) Harpumep, ecyn 20 CTYJIEHTOB MUCATH 00€ KOHTPOJIbHbIE PabOThl U MOIyInIn 1o 18 6aJuios,
110 4 CTy/IeHTa IMHUCAJIU TOJIBKO OJHY U3 JIBYX KOHTPOJIBHBIX paboT u mosyamin 1mo 0 6a/ios;
6) mer;

B) %.

BAIAYA 5. OTBET: a) 2847; 6) mer; B) 9167169.

3A7AYA 6. OTBET: a) jaa; 6) ner; B) 3.

BAJIAYA 7. OTBET: a) 1a; 6) Her; B) 2 nn 3.

BAJIAYA 8. OTBET: a) Het; 6) HET; B) TPH.

PEIIEHUE. [{ing narypasibubix ucesn a u b (a < b) 6yaem obosHadars S(a, b) cymMMy Bcex HaTypasib-
HbBIX 9HuceJI OoT a J0 b BKJ/IIOYUTEJIBHO:

S(a,b)=a+(a+1)+...+(b—1)+b.

n(n+1)
5

B uacrroctu, S(1,n) =

a) IIpeamosoxkum, aro umcso 240 HammcaHo Ha jocke. Torma cymMma BCeX HAIMCAHHBIX YHCENT HE
MeHbIIe, YeM

99 - 100
S(1,99) + 240 = 5 + 240 = 5190 > 5130.

[IporuBopeune. CremoarenbHo, uncao 240 He MOTJIO OBITH HAIMCAHO.

6) [Ipeanosoxum, uro Ha jocke Her dnciaa 16. Torga cymma Beex HAIMCAHHBIX YHCEJT HE MEHbIIIE,
qgeM

S(1,15) + S(17,101) = S(1,101) — 16 = 5135.
[IporuBopeune. 3naunT, ancio 16 0bs13aTeTbHO HAITMCAHO.

B) Pacemorpum Habop n3 99 pasnnaHbIX HATYPAIBbHBIX THCEIT, B KOTOPOM eCTh dnciio 16, a ocrasb-
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uble 98 gncen He nmenarca Ha 16. Cymma 1umces 5Toro Habopa He MeHbIIe, IeM

S(1,31) 4 S(33,47) + 5(49, 63) + 5(65,79) + S(81,95) 4+ S(97,104) =
= S(1,104) — 32 — 48 — 64 — 80 — 96 = 5140 > 5130,

[Tosromy cpean 100 HanucaHHBIX Ha, JOCKE YUCET HE MOYKET OBITh HM POBHO OJIHOI'O, HU POBHO JIBYX
qnces, KpaTHbIX 16.
PosHo Tpu unciia, KpatHbix 16, Hanmcasbl OBITH MOTYT — BOT IPUMED:

1,2,...,63, 65, 66,...,79,81,82, ...,95 97, 98, ..., 102, 117.
B CaMOM JieJjie, CyMMa 9ucCeJI 9TOI'0 Ha6opa paBHa
S(1,102) — 64 — 80 — 96 + 117 = 5130.

» /i1 mocTpoeHust mpuMepa (pakTUIECKH IOBTOPSIEM MIPeIbIayIee paccykaeHue. Temeps paccMoTpuM HabOP
3 98 pa3IMIHBIX HATYPaJbHBIX YHUCeN, B KOTOPOM eCTb unucjo 16, a octanbuble 97 uncesn He mensTcd Ha 16.
CymMMa 1gucest 3Toro Habopa He MEHBIIE, YeM

S(1,31) + S(33,47) + 5(49, 63) + S(65,79) + S(81,95) + 5(97,103) =
= 5(1,103) — 32 — 48 — 64 — 80 — 96 = 5036.

Ham ny»xu0 5130, Tak uTo ecth cymectBensbiii peseps! He xparaer 94, mostomy mgonucbiBaem duciia 32 u 48
(B cymme 80, ocranocsk 14), BeikussaeM 103 u gonuceiBaem 103 4+ 14 = 117. <«

BAJIAYA 9. OTBET: a) Ja; 6) Her; B) JiBa WJIN TPH.

PEMIEHUE. a) [Ipumep nogxomsiero wabopa: 7, 8, 9, 10, 13.

6) Ilpennosoxkum, uro Hamucan Habop w3 10 wuces, yjosierBopsiomuii yeaosuto. Ilyers a —
HauMeHbIllee YUCI0 Habopa, b — HamboJibiiee ducso. Torjga BBIIOIHEHBI HepaBeHCTBa b > a + 9
u b < 3a, orkyna 3a > a+ 9 u a > 5. Ho Torma cymma Beex duces He Menbine 5+ 6 4 ...+ 14 =95
U IIOTOMY He MOXKeT paBHATbCA 94.

B) [IBa nim Tpu yncsia HacaTb MoxKHO. [Ipumeps! nogxoagmux nadopos: {80,100} u {16, 20, 25}.
[Tpeamno/1o:KuM, 9TO HAIIMCAHBLI YeThipe ducia. V3 pasioxkKeHns Ha IPOCTbIe MHOXKHTE/IN

8000 = 2°¢ . 53

BUHO, 9TO BCE YE€ThIpEC 9YHUCJIa HE MOI'YyT AEJIUTHCA Ha 5 (I/IHa‘-Ie B pa3JjiozKeHue ux IponusBeaeHud MHO-
JKUTENb 5 BXOJMJI Obl KAK MUHUMYM B 9eTBEpTOii crernenn). Ecim Ha b messitest Tpu qncia a < b < ¢,
TO B pas3JIoyKeHNe KaxKJ0TO U3 HUX MHOXKUTEb O BXO/IUT B MIEPBOU CTEIEHN; 3HAYUNT, 3TU PA3IOKEHUT
OTJINYAIOTCS TOJIBKO CTEIEHsIMU JIBOWKH, & TOIJIA @ U ¢ OTJIMYAIOTCA He MeHee 4eM B 4 pa3a.

Taxum obpazom, jBa dncia a < b U3 HAIUCAHHBIX YETBHIPEX — CTENEeHHU JBONWKM, IPUUIEM IIOC/Ie-
JloBaTebHbe (MHAYEe OHU OTJIMYAOTCs He MeHee ueM B 4 pasa). Torma b < 8, Tak Kak mokasaresib
cTelleHn JIBOIKM B mpousBejieHun ab me mpesocxoaut 6. [Ipousseienne IByX OCTaBIIUXCA YHUCENT JIe-
auTed Ha 5, HMOITOMY OJHO M3 HUX He MeHee 25 M IIpeBBIMaeT 4mcso b Gosee 4eM B TpH pasa.
[IporuBopeune.

CrenoBareibHO, YeTbipe dncia (uam 6oJiee) HAMCAHBI ObITH HE MOLYT.

3A71A4A 10. OTBET: a) na; 6) zer; B) 35.

PEIIEHUE. a) [Ipumep: 6, 7, 8, 9, 10. Haumenbinee u3 npoussenennii pasuo 6 - 7 > 40, HanbosibIiee
u3 nnpousBeienuit pasao 9 - 10 < 100.
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6) IIpe/o/ioKuM, 4TO HAILIUCH IECTh HATYPAJIBHBIX YHCEN T < Ty < T3 < Ty < Tz < Tg,
VZOBJIETBODSIIOIINX yCJI0BUIO 3a1a4au. Torma x1xe > 40 u x5z < 100. CrienoBaresnbho, xo > 7 (MHAUE
r1x9 < 5+ 6 = 30) u, ananornuno, x5 < 9. Ho Torjga derbpéxsieMeHTHOe MHOKECTBO {Tg, T3, T4, L5}
COJIEPXKUTCS B TPEXIJIEMEHTHOM MHOXKecTBe {7,8,9} — nporusopedne.

B) HyCTb T < X9 < X3 < Ty — YEThIPpE HATYPaAJbHBIX 9YHCJIA, YIOBJIETBOPAIONINX YCJIOBUIO 3aJa9H.
CHoBa uMeeM Ty > 7 u 23 < 9; JIErKO BHJIETH, YTO B TAKOM ciiydae Ty € {7,8} u x3 € {8,9}, nosromy

x2+l’3<8+9:17.

Hanee, 1 > 6 (unavue z129 < 5 -8 = 40), 1o ectb x; € {6,7}; ananornuno x, € {9,10,11,12}.
Orciona
T+ a4 <74+ 12=19.

B urore noyuaem
S:$1+$2+£IZ’3+Q?4 < 174+ 19 = 36.

Suagenne S = 36 mocTuraeTcs I €IMHCTBEHHOTO Habopa x1 = 7, 9 = 8, 13 = 9, x4 = 12, HO
9TOT HabOP HE TOJIUTCs, TOCKOJIBKY Jijist Hero x3xy > 100.

Torma S < 35. Buauenne S = 35 jgocTuraercs Jjis Habopa x1 = 7, 9 = 8, x3 = 9, x4 = 11,
KOTOPBII YJI0BJIETBOPSIET YCJIOBUIO 3a/1a4Mu.

BAJAYA 11. OTBET: a) na; 6) ner; B) —50.

PEIIEHUE. a) Hanpumep, 22 + 142 + 49 = 0.

» /st mocTpoenust mpuMepa moJjiaraeM B ypaBuenun x = —7; mosyauM 49a — 7b + ¢ = 0. Buamo, 910 MOKHO
B3aTb ¢ = 49, a = 1 u b = 14. Tak MOXKHO HaWTH U JPyTrHe IPUMEDHI. <

6) Nmes B Bujy coreyromuil MyHKT, JOKaXKeM cpa3y, YTO ypaBHEHHe He MOXKeT MMeTh IeJIblil
KOpeHb, MeHbInit —5H0).

[TpearnoozKuM, 9To ypaBHeHne uMeeT Iesblil Kopenb —n, tiae n = 51. Torma an? — bn + ¢ = 0,
u, 3HAYUT, ¢ jegurcd Ha n. Ilockonbky ¢ < 100, mmeem takxke n < 100 u, Kpome TOro, ¢ = n
(¢ # 0, nockosbKy K03bduIMenTs ypapHenus — HaTypajbuble yucia). Orcona an®? —bn +n = 0
wmb=an+1. Ectma=1,10b0=n+1, u Torna b u ¢ oryimvalorca Ha eaunuily. Eciam xe a > 2,
to b > 100. B 0boux cirydasgx MpUXo UM K ITPOTUBOPEUUIO C YCJIOBHEM.

B wacrHOCTH, ypaBHEHHE HE MOXKET UMETh KOPEHb —bH3.

B) Ypasuenue r? + 52z + 100 = 0 yjosjiersopsier yciaouto n umeer koperb —50. C yuérom
NPEJIBIIYIIEro MyHKTa 3aK/II0UaeM, 9TO HAMMEHBINNI BO3MOXKHBIH 1€/l KOPEHb HAIIErO ypPaBHEHU
paen —5H0.

BAJIAYA 12. OTBET: a) na; 6) HET; B) (%)2.
PEIIEHUE. a) Corpém 11 u 21, 12 u 17, 13 u 18, 14 u 19, 15 u 20. Ocrasuck uncia 16 u 22, B cymme

Jaronige 38.

6) Yucao, kpaTtHoe 5, MOXKeT OBITH CTEPTO TOJBKO BMECTe € IHCJIOM, KpaTHbIM 5. V3HauaibHO
HAIIICAHO CeMb 9Hces, KPaTHEIX b, a mMenno 652, 702, 752, 802, 852, 90% u 95%. 3HaqnT, 01O U3 HUX
ocTaJioch Ha Jjiocke. [IponsBesieHne 3TOro 9mcaa co BTOPHIM M3 OCTABIIHXCS THCET KpaTHO b, TO €CTh
okanunBaercda Ha 0 wian 5. CremoBaTe/IbHO, 9TO IMPOU3BEICHIE HE MOXKET OKAHIMBATHCA Ha 4.

B) [TycTnb t — oTHOIIEeHHe GOMIbIIEro U3 OCTaBHINXCs Yncesl K Menbinemy. Ecim uucio 632 ocranoch
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95

96
63 5

)2. Ecmu 63% ctépro, To t < (6—)2. CremoBaTesbHO,

cme{ (2. (2} - (5

Yncaa 632 u 952 MoryT ocraThes Ha jjocke. VIMEHHO, cTHPaeM CIeIyIoue Haphl:

Ha JOCKe, TO T < (

(93%,68%), (64%,69%), (65%,70%), (667 71%), (677 72%),
(73%,78%), (74%,79%), (75%,80%), (76%81%), (77% 82%),
(83%,88%), (84%,89%), (85%,90%), (86%,91%), (87%92%),
(94%,96).

SHAYAT, tpay = (%)2.

3AJIAYA 13. OTBET: a) cMm. Huke; 6) Her; B) 2.
PEMEHUE. Obo3uaunM dy, = a1 — ai. [lepenuinem pekyppeHTHOE COOTHOIIIEHNE B BUIE

4apr2 — ags1) = 3(ag41 — ag)

win 4dy 1 = 3dy. CrenoBaresibHO, pa3HOCTH di 0OPA3YIOT MEOMETPUIECKYIO MMPOTIPECCUI0 CO 3HaMe-

nareseM 3/4:
3 3)’ 3)"
dk+1 = de = (Zl) dk,1 =...= (Zl) dl-

a) JI1s HOCTPOeHUst IIpUMepa MOYKHO B3aTh di = 43 = 64 u a; = 1. Tlojtyuum 11oc/1e10BaTeIbHOCTD

1, 65, 113, 149, 176.
6) 3amerum, uro 4as — 3a; = 4(ay + dy) — 3a; = a1 + 4d,. Hanee,

3 3 2 3 n—2
an:a1+d1—|—d2—|—...+dn,1:al—i—dl 1+Z+ Z 4+ ...+ Z =

1— §)n_1 3 n—1
:a1+d1—4:a1+4d1 1_<Z_l) < aq +4d;.

CiemoBaTeIbHO, PABEHCTBO @, = 4as — 341 HEe MOXKET BBIIOJIHATHCA HU JIJI KAKOTO 7.

3 n—1
527:an:a1+4d1<1—<1> )

Torna 4d; nemarca Ha 4" 1, To ecTh di = m - 4”2 ¢ HEKOTOPLIM HATYPAILHLIM M. Tereps nmeeM:

B) [Tycrs

527 —ay =m (4"1 = 3"71),

Tak 4T0 527 — a; memurea Ha 4"~ — 37! npu HekoTOpOM N > 3.

OrmerumM, uto 42 — 32 = 7,43 — 3% = 37, 4* —3* = 175 u 4* — 3 > 781 npu k > 5. Yucmo
527 — 1 =526 = 2 - 263 He JileMTCA HA HA OJTHO U3 STUX YNCEJI, TIOITOMY a1 > 2.

Buauenue a; = 2 nogxoaut (aucio 527 — 2 = 525 nesmres Ha 175). CooTBETCTBYIOMAS TOCIE0-
BaTe/IbHOCTE: 2, 194, 338, 446, 527.
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8AJIAYA 14. OTBET: a) cMm. Huke; 6) mer; B) 18.
PEMIEHUE. O6o3uaunM dy, = a1 — ai. [lepenuinem pekyppeHTHOE COOTHOIIIEHUE B BUIE
Afg2 — Q1 = Qg1 — A — 2
wi dy 1 = di — 2. Takum ob6pazom, pasHocTu dj 06pa3yioT yObIBAIONLYIO apuMMETUIECKYIO ITPOrPec-
cuio (¢ pasHOCTBIO —2).

a) Ilpumep: 1, 6, 9, 10, 9, 6.

» [Ipumep HAXOIUM CJIEIYIONIUM O0HPA3OM:
6:a6:a1+d1+(d1—2)+(d1—4)+(d1—6)—|—(d1—8):a1+5d1—20,

oTKyda a1 + dd; = 26, 1 MOXKHO MOJIOXKUTh a1 = 1, dp = 5. <

6) Ecim d; < 0, To u Bee di < 0, MO9TOMY MOCJIEOBATEIHLHOCTL YObIBAET: a1 > ag > a3 > ...
Eciu d; = 2m ¢ neabiM HeoTpUIATEILHBIM 117, TO

a < ag < ...<Quyl = Qp42 > Ap43 > Ayppa > ...
Ecmm xe dy = 2m — 1 ¢ HATYPAJBHBIM M, TO
a < ag < ... < Gmyg1 > Qpi2 > Apg3 > ...

B srobom citytae Kaxkjioe CBOE 3HaUEHME ITOC/IeI0BATEIbHOCTD IpUHUMaeT He Oosiee 1Byx pa3. Cie-
JIOBATEIbHO, HUKAKOe HATYpaJbHOE JHCJIO HE MOXKET BCTPETUTBCSA B ITOM IMOC/Ie0BATETbHOCTH TPH
pasa.

B) IIpe/monoxkum, 9T0 MOCIe0BATEIBLHOCT COCTOUT TOJIBKO U3 YETHBIX JBY3HAYHBIX duces1. To-
raa d; = 2m ¢ IeJBIM M.

Paccmorpum BHauase ciydail, korjga d; < 0 (mocseoBaTeslbHOCTH HE BO3pACTaeT) Wid dp IO-
JIOXKUTEJIBHO U JIOCTATOYHO BEJIUKO — TakK, UYTO IOCJEI0BATEIbHOCTDh YETHBIX JIBY3HAUYHBIX YNCE]T HE
yoniBaeT. Torjia MO/IY/Ib CYMMBI JIECATH IIOCJIEI0OBATEIbHBIX pasHocTeil di, ds, ..., dig HE MeHbIIIe,
qeM

0+2+4+6+8+10+ 12+ 14+ 16 + 18 = 90,

[I09TOMY TIOCJIEJIOBATE/ILHOCTh HE MOXKET cojiepzKaTh 6osiee 10 dmcer.

[Ipeamonoxkum terepb, ato di = 2m > 0, U TpU 3TOM HAUOOJIBIINN UJIEH IOCJIEI0BATETHHO-
CTU, PABHBIN Uypi1 = Qppy2, SBISIETCS JBY3HAYHBIM YHCJIOM (TaK 9YTO IIOCIEI0BATETHLHOCTD «YCIEeT
[OBEPHYTH Ha3aJl» ). Mmeem:

i1 =0 +2m+(m—-1)+(m—-2)+...+1) =a; + m(m+1) <98,

orkyma m(m + 1) < 98 — a; < 98 — 10 = 88, win m < 8. 3HAUUT, B [OCIE0BATEILHOCTH HE HoJee
(84 1) -2 = 18 unceun.

[Ipumep nopxonsimeit mociegoBareabuocTu u3 18 aucest: 10, 26, 40, 52, 62, 70, 76, 80, 82, 82, 80,
76, 70, 62, 52, 40, 26, 10.

BAJIAYA 15. OTBET: a) cMm. HuKe; 6) Her; B) 2.

PEIIEHUE. a) (2,3) — (5,3) — (8,5) — (13,9).

6) IlycTh x,, — HaMMeHbIIIee U3 YHUCe OCJIe N-I'0 X0/a. 3aMeTuM, 9TO &y, = 2%, 1 — 1 ¢ HadaJIbHBIM
yCJIOBUEM Xy = 2.
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HokazkeM 1o nHIyKImn, 910 T, > 2" + 1. Baza (n = 0) oyeBunna. VHIyKIMOHHBIL TIepeXO:
Thpr =20, — 12225 +1) —1=2"" 4+ 1.

CreoBaTesIbHO, Tagy = 22°° + 1 > 400, Tax uro umcsao 400 He MoxkeT moaBuThee mocse 200 XOI0B.

B) ITocse kaxmoro u3 x0108 (a,b) = (a+b,2a — 1) u (a,b) = (a+b,2b — 1) Ha BTOpOIl MO3UIHN
crouT HevuérHoe yucsao. Ha mepBoit mos3umum nocsie mepBoro xoja crout HedérHoe uucio 5. Cielo-
BaTeJIbHO, YETHOCTH IIEPBOIO UUC/IA UEPEYeTCs: MOC/ie HEYETHBIX XOJ0B MEPBOE UUCI0 HEYETHO, &
1ocJjie YeTHBIX — YETHO.

[Tocne 513 xoja, TakuM 0Opa30M, 3alUCAHBI JBA HEYETHLIX U HE PABHBIX JIPYT JAPYTY YHUCTIA.
Momyns nx paznoctu He MenbIle 2. [lokaykeMm, 9T0 MOXKHO MOJTYYUTh PA3HOCTH, PABHYIO 2.

st 5TOTO JTIOKaXKeM 10 WHJIYKIINU, YTO MMEETCs ITOCIe0BaTebHOCTD XO/I0B, IIPU KOTOPOI TOCIe
JIFO00T0 HEYETHOTO XOJ[a 3AlMCAHHBIC UUC/Ia OTIMIAIOTCS HA 2 (MIPU 9TOM HUKOTJA HE MOSBITCS JiBa
PaBHBIX YHCJIa, HOCKOJIBKY HA YETHBIX XOJ[aX BO3SHUKAIOT YUC/IA PA3HON YETHOCTH).

Basa unayknuu nmokasaHa B myHKTe a). [Ipeamosoxkum, aro s HeaéTHoro k Ha k-M X0y moJIy-
JeHa napa uucen (a,b), ormgarormuxcst Ha 2. [lemaem ciemyrormme 1Ba Xoua:

(a,b) > (a+b,2b—1) = (a+3b—1,2a+2b—1).
Torma MO/yJIb PA3HOCTH YHCE, TTOJYUeHHBIX mocse (k + 2)-ro xoja,
[(a+3b—1)—(2a+2b—1)|=|b—a|=2.

B 9aCTHOCTHU, Ha 513-M XOo4y MOXKHO IIOJIYIUTDH JBa 9UCJIa, OTJINYarOoIIuecd Ha 2.

BAJIAYA 16. OTBET: a) cMm. Huke; 6) Her; B) 6.
PEIIEHUE. a) MoxHO mocsiefioBaTesibHO crepeTh cieytomtue tpoiiku: (1,2,30); (3,4, 25); (5,6, 20);
(7,8,15); (9,10,11).

6) [pemmnomnoxkum, uaro ciaenano 10 X008, To ectb crépThl Bee 30 yucest. Torga Ha KAKIX-TO X0JIaxX
6bum cTépThl Tpoiiku (a,b,30) u (c,d,29). C omHOit cTOpOHBI, cymMMa S Yucesl B 9TUX TPOHKaX He
npepocxomut 34 + 33 = 67. C apyroit cTOpoHBI,

S=(a+b+c+d)+30+29 > (1+2+3+4)+30+29=069.

HonyquHoe IIpOoTHUBOPEYME IIOKa3bIBA€T, 9TO 10 XOI0B C/JeJIaThb HeJIb3d.

B) [lects x010B cuemmars moxuo: (1,16,17); (2,14, 15); (3,12,13); (4,10, 11); (5,8,9); (6,7, 20).
ITpeamoIosKuM, 94To ¢AeaaHo ceMb xoJ0B. Ilyers S — cymma dmcern B cTépThix Tpoiikax. C omHoi
CTOPOHBI,

S <344 33+ 32+ 31+ 30+ 29+ 28 = 217.
C npyroit cTopoHbI, Bcero cTépro 21 9ucso, Tak 4To

21-22
S>1+2+...+21:T:231.

[Ipunum K npoTUBOPEYNIO. 3HAYUT, CEMb XOJIOB CIeJIaTh HEeJIb3dl.
BA1AYA 17. OTBET: a) 1, 24, 24, 1; 6) na; B) 70.

PEMIEHUE. [lo ycioBuio 2as > ay + ag, 2as > as + ay, ..., 9TO MOXKHO IEPENUCATH KAK

Qg — Q1 > a3 — Qg > A4 — A3 > ...
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Nubmvu ciioBamu, pasnoctu d, = Gpy1 — G, 00Pa3yloT yOBIBAIONIIYIO MOC/IEI0BATEILHOCTD IEJIBIX
qucest: dy > dy > dsz > .. ..

a) [lpumep: 1, 24, 24, 1.
6) Ipumep: 1, 3, 4, 4, 3, 1.
B) Bes orpanndenust oOIHOCTH MOXKHO CINTATH, UTO @1 < G19 (B MPOTHBHOM CJIydae MEePEHyMe-

pyeM TOC/IeI0BATEIbHOCTD B OOPATHOM TIOPSJIKE — 9TO He U3MEHUT eé cyMMmy ). Tak Kak pasHoctu d,
yOBIBAIOT, UMEEM:

as = ay + dy,

<(ag+dy)+ (dy—1)=ay +2dy — 1,
as =az+ds < (a1 +2dy — 1)+ (dy —2) = a; + 3d; — (1 + 2),
as < ay +4d; — (14+ 2+ 3),

apo<ay+9d —(14+2+3+...4+8) =a; +9d; — 36.

Takum obpaszoM, a; < a1g < ap + 9d; — 36, orkyna d; > 4. lostomy do > 3, d3 > 2, ..., dp =5 —k,
..., dg = —4. Kpome Toro, pazymeercs, a; > 1.
Tenepb 111 CyMMBI HaIleil TIOC/I€I0BATEILHOCTI UMEEM OIEHKY:

CL1+CL2+(13+...+6L10:CL1+(Gl+d1)+((11+d1+d2)+...+(a1+d1+d2+...+d9):
:10a1+9d1+8d2+...+2d8+d92
>10-149-448-34+7-246-14+5-0+4-(=1)+3-(=2)+2-(=3) + (—4) = 70.

Onenka To4Ha: 1oc/IeIoBaTe/bHOCTD 1, 5, 8, 10, 11, 11, 10, 8, 5, 1 yaoB/eTBOpsIeT yCJIOBHUIO 3a/1a91
u e€ cymma pasna 70.

BAJAYA 18. OTBET: a) na; 6) 1a; B) 51.

PEIEHUE. O603naunm R(x) pesyiabrar okpyrienus ducia x. Torma R(x) = r+«, tiae o € (—%; %] .
a) Ilycrb maxmarucT cbirpas 6 mapTuii u ojepKai poBHO ojHy mobesy. Torma nokasarens mobe/

paBen R (%) =R (16%) = 17.

6) IIpeanonoxkum, aro uz 1000 napruii maxmaruct 995 Beiurpast u 5 cbirpas BHI4IbI0. Torma moka-
saresb 100e paser R(99,5) = 100, mokazaresns Huubnx paBed R(0,5) = 1 u nmokazaresb nopaskeHuit
pasen 100 — (100 + 1) = —1.

[Tocse Boiurphima ciaepyroreit, 1001-it mapTun mokasare/ib 1o0e He U3MEHUTCS:

100 - 996 501
R{—— ) =R |99—— ) =100
( 1001 ) ( 1001) ’
a MoKa3aTe/Ib HUIbUX YMEHBIIUTCA Ha €JIMHUILY: R (%) = 0. Torma nmokazaresb MopaxKeHuii Oyer

paBeH HYJIIO, YBEJIMYUBIINCH HA €JIMHUILY 110 CPABHEHUIO C IIPEAbLAyIIell CUTyalueil.

B) [Iycrh maxMaTucT ChIrpall n NapTHil, 13 KOTOPLIX @ MAPTHUii BHIMIPaJI, b MapTHii CBE BHUYBIO
u ¢ napruii npourpas (a+ b+ ¢ = n). Ecau nmokazaresb nopazkeHuit paBeH 1, To cymMMa mokasareseit

nobe)1 1 HUIbUX paBHa 99:
100 1006
R ( a) +R (—) — 99. (1)
n n

1 1 1006 1000 11
R<00a): 00a , R(oo>: 00 4. a,ﬁe(——'—l-

Nnmeem:

n n n n 272
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Torma u3 (1) mosyanm

100 1000 100(n — 100
gg — 100 2000 g 1000 =) s 1004 a - 00
n n n
OTKY/Ia
B 100c
Cl4a+p4]

YunroiBasg, uto ¢ > 1 u a, f < 2, roJry4aemM oreHky n = 5H0.
Ecau n = 50, To pasemncrso (1) gaér

99 = R(2a) + R(2b) = 2a + 2b.

DTO HEBO3MOXKHO, ITOCKOJIbKY JieBasl YaCTh — HEYETHOE UUCJIO0, a IIpaBasd — YETHOE.

IIpu n = 51 u3 (1) nmeem:
100a 1000
22 = 99. 2
R() R (51 ) = )

Taxoe Bo3mMoOxkHO 11pu @ = 38 u b = 12, B 4éM HETPYIHO yOEIUTHCs HEIIOCPEICTBEHHBIM BbITHC/IEHUEM.
CiietoBaTeIbHO, HAUMEHBIIIEE BO3MOXKHOE KOJIMIEeCTBO MAapTuii paBuo H1.

» Kak naiitu napy uducesn a u b, yjosiersopsitoriyto ypasaenuto (2)? 3amerum, uto a + b = 50, HOCKOIBKY
OIleHKa Ha 1 moJsydena npu ¢ = 1. Umeem:

_ 100a 100b 100 - 50

99 71 +a+ + 6= 51 +a+f,
oTkyna a+ 3 = %. C yuérom BepxHeil rpanutipl j1yist « u [ (paBHOii 1/2) uMeeM eIMHCTBEHHBII ¢ TOYHOCTHIO
JI0 TIEPECTAHOBKM CJIydvail o = g—?, = %f Torma
R 100a 100a + 25
m = = _—
o1 51 517

orkyna 5lm = 100a + 25. Yucso 100a + 25 genurcs na 25 = 52 u na 51 = 3- 17, T0 ecTh Ha UX IPOU3BEJICHIE
25 - 51 = 1275. Ioaxomut 1275 - 3 = 3825, Tak 4ro a = 38. «

3A7A9A 19. OTBET: a) 339; 6) ner; B) % .

PEIIEHUE. a) [omurcs aunciao 339:
339 113

3.3.9 27 °

» IIpumep JIErKO CTPOUTCS «C KOHIAa» — Oepém apobb 113 /27 u yMHOXkKaeM Yuc/uTeNlb 1 3HaMeHaTelb Ha 2,
3, ..., IIOKa He MOJIyInM HYXKHOE. 4

6) Homycrum, aro gacTHOe paBH#AETCA 2 125 . Torna Tpéxznagnoe aucso paBHo 125k ¢ HeuérHbiM k

(nHAYe OHO OKAHYMBAETCS HA HYJb), a HpOI/ISBe,ZLeHI/Ie ero nucdp pasuo 27k. Ho Tpéx3nadubIx duces
YKa3aHHOTO BUJIa BCETO YeThIpe, a uMeHHO 125, 375, 625, 875. Hu y oxHoro ms HUX NMpoU3BeJIeHHE
nudp ne genmrceda Ha 27. [Iporusopeune.

B) IlycTh oTHOIIEHNE TPEXZHATHOIO YHC/IA K TIPOU3BEICHUIO €ro Iudp ecTh HeCOKpaTuMast Ipodh
co 3HamenaresieM 27. Ecau npoussesienne nudp O0sbine 27, TO OTHOIIEHUE HE MPEBOCXOIUT JIpodu
999 < 20. st umncsia 931 oTHOImIEHHE paBHO HECOKPATUMOI JIpobu 5= 931 > 20 > 999 . 3HAYUT, MAKCUMYM
,ZLaHHOI‘O OTHOIIIEHUSI JIOCTUTAETCS JIjIs YHUCa U3 ITPOMEXKYTKa [931 999] ¢ HpOI/IBBe,ZLeHI/IeM nudp,
paBubiM 27. Ho B yKazaHHOM IPpOMEXKYTKe TOJBKO Jiuib ducio 931 mmeer mpoussejienue nudp 27
(y BCex oCcTasbHBIX YHCEJT 9TOTO MPOMEXKYTKa, He MMEIOINX B 3alllCH HyJeil, mpousBejeHue nudp,
o4eBUIHO, Gouibiie 27). CiieoBaTeIbHO, HAMOOJIbIIIee 3HAUYEHUE HAIIIEr0 OTHOIIEHHs] DABHO 92371
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3a7A4A 20. OTBET: B) 2.

PEmEHUE. Cymma Beex uncen pasua 120. Cpearee apudmerndeckoe BeeX 9uces PABHO 4.

a) K mepBoii rpytie oTHecéM Bce MSITEPKU, KO BTOPOil — Bce ocrasibhble uncia. Torma A = 5,
B=35mu

A+B 85 -
2 2 ’
6) [IycTh B IepByIO IpyIily BOILIN YUCIA T1, ..., T15, BO BTOPYIO — YHUCIA& T1ig, - .., L39. Loraa

15(A+B):15A+15B:(ZL’1++ZE15>+(ZE16++I30):120,

OTKY/Ia
A+B

2
B) Eciu B Kax/10ii rpymie nopoBHy Tpoek u nsarépok, o A = B =4 u (A+ B)/2 = 4. (Dror
cirydaii, TakuM 00pa3oM, HHTepeca He MPEeJICTaBIIsieT, TOCKOIbKY B IIyHKTE a) ObLI IPUBEIEH IPUMEp
¢ 66sbmM 3uavenuem (A + B)/2.)
[Ipe/osiozKuM, 9TO B OJ[HOI U3 TPy (CKazKeM, B IepBoii) Tpoek GoJiblie, yeM narépok. Toraa
A < 4. TlockoIbKY KOJIMYeCTBO YUCesT B IEepPBOil rpytie He Oojiee 29, Benuunna A orindaercs ot 4
He MeHee deM Ha 1/29. YunTeiBas Takxke, 9T0 B < 5, IMeeM OIEHKY:

4.

A+B _ (4—5)+5_ 130
2 = 2 29 °

DTa OlEeHKa TOYHA: PABEHCTBO, KaK JIETKO IIPOBEPUTH, JOCTUTAECTCH B CIydae, KOrja BTOpas IpyIa

COCTOUT U3 OJIHOM TSITEPKMU.

3AJIAYA 21. OTBET: a) 5, 0, 2, 3, 0, 0; 6) Her; B) 2,8.

PEMIEHUE. Cpa3zy ke OTMETHM, 9TO

a2+a3+a4+a5+a6:5M1:5, (3)

ay + az + aq + a5 + ag = HM, = 10. (4)
Kpowme Toro, obosnaunm

a1+a2+a4+a5+a6:5M3:S. (5)

Berauras u3 paBerctBa (4) paBeHCTBO (3), MOy IHM
a; — ag = 5.
Ananorngno, Berantas (3) u3 (5), moayaum
a; —a3 =S —Db.

a) Ecom M3 = 1,6, o S = 8 u a; — az = 3. [Ipumep sterko crpourcs: a3 = 5, as = 0, a3 = 2,
as =3, a5 =0, ag = 0. (Tak MOKHO MOCTPOUTH MHOT'O JPYTUX IPUMEPOB. )
6) Ilycrs Mz = 3, Torna S = 15 u a3 — a3 = 10. [Iporusopeune, nmockosbky 0 < ap,az < 9.

B) Nmeem: S —5 = a; — a3 < 9, orkyna S < 14 u M3 = S/5 < 2,8. Onenka To9HA, TOCKOJIBKY
sHavenne S = 14 mocruraercst st Habopa a; = 9, as = 4, a3 = 0, ay = 1, a5 = 0, ag = 0. (Dror
IPUMED JIEFKO CTPOUTCS U3 TeX Ke COODPayKeHuil, 4To 1 B EPBOM IIYHKTE. )
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BAJIAYA 22. OTBET: a) 1a; 6) HET; B) Jia.

PEIIEHUE. a) Byaem yaansars gqucia u3 Habopa 1o ogHomy. CyMma 9uces HCXOIHOrOo Habopa 60JIb-
me 110, a mocse ymaseHus JIOO0TO YUCTa CyMMa OCTABIIMXCHA 4nces yMeHbIaercs. [lycTh mocie
yJlaJleHns Yucjaa T cyMMa BIepBble cTaja MeHblre uin paBHa 110. [lockonbky x < 11, cymma ocras-
muxcs quces oyaer 6osbine 99.

6) Ilpuseaém npumep, oKa3bIBaOIIUii, 9T0 910 He Tak. Pacemorpum Habop u3 11 uncen a = 10%.
Cymma Bcex umncesn B Habope paBHa 1la = 111 > 110, mosromy JaHHBI HAOOD YIOBJIETBOPSET
ycaoBuio 3amadu. OmHako cyMMa JII000ro KOJn4decTBa duces Habopa, MeHblnero 11, He IpeBOCXOIUT
10a = 43% = 10078 < 101.

B) Hazosém qucsio 6oavwum, ecau oHO npuHaexkuT npomexyTky (10;11]. Ecau ke qucio we
npeBocxouT 10, TO HAZ0BEM €ro MaAEHLKUM.

Ecymm B mabope naityrcda 10 O0IbIUX YUCEs, TO UX U BO3BMEM: CyMMa, JIAHHBIX YUCE]T OKAYKETCS
B Hy>KHOM mpomezkyTke (100; 110].

Ecmu B Habope nmeercs ne 60see 9 OobIMX Yuces, TO uX cyMMa He mpeBocxoauT 99. Cremoa-
TeJILHO, HA0OP COJIEPXKUT MaJjleHbKue Jucjia. byaem yaaasaTs u3 nabopa MajeHbKUe YHCIIa 110 OJTHOMY.
Cymma nabopa, npeBocxojisinas Baadasae 110, ¢ KaxKIbIM yIAJEHHBIM YUC/IOM YMEHBIAETCs, U Ha-
KOHeI TT0CJjIe yAaJIeHUsd MaJIeHHKOr'o Yuc/ia T BIepBble crtaneT Mmenbiine min pasua 110. [lockonbky
r < 10, cymma ocrapimmxcst dnces Oygaer oosbire 100.

BAMAYA 23. OTBET: a) na; 6) Her; B) 8.

PEIIEHUE. a) Samernm, 1to MHO)KecTBO A = {200,201, . ..,299} MoKkHO pa36uTh Ha 50 Hap ¢ paBHOi
cyMMOoii uncest B kaxkoit mape: (200,299), (201,298), ..., (249,250). Yucsna u3 nepsbix 25 nap mycrhb
obpasyior MHOXKecTBO Aj, ocrajbHble ducia — MHOXKecTBO As. Torma A = A U Ay, npudaéMm cyMMBI
quces B nogaMmaoxkecTBax Ay u Ay pasubl. CregoBaresibHo, A — Xopolee MHOKECTBO.

6) Iepswiti cnocob. 3ameTnm, uTo Bee umucaa MHOKecTBa B = {2, 4,8, ..., 219} kpowme 2, nensarcs
Ha 4. Pa3zobbéM MHOXKecTBO B Ha JiBa KaKUX-JIU00 IMOAMHOXKECTBa. ByaeM cuuTaThb, 9TO YUCJIO 2
HAXOJUTCS BO BTOPOM IOAMHOXKecTBe. Torma cymMma Yuces IEPBOrO IMOIMHOXKECTBa, JeJIUTCA Ha 4,
a CyMMa YHCeJI BTOPOro — HEeT. SHAYUT, MHOXKECTBO B He SBJISIeTCA XOPOIINM.

Bmopoti cnocob. Pazobbém mMHOXKecTBO B Ha JiBa KaKux-TUO0 TOJMHOXKECTBa. ByjaeM cuntars,
gr0 uncso 2% naxonuTes B nepsom noaMuoxKecTse. Tora cyMMa dnces IepBoro MoJAMHOMXKECTBa, He
MmenbIne, gem 21 a cymMa umcest BTOporo mojMHOMKeCTBa He GOJIbIIe, JeM

24+ 44 ... +2%9 =210_9o

SHAYUT, CYMMBI YUCE] B 000MX TOJMHOZKECTBAX HE MOI'YT ObITh PaBHBI, U [IO9TOMY MHOXKECTBO B He
ABJIAECTCA XOPOIINM.

B) MHOXKeCTBO HE MOXKeT ObITh XOPOIINMM, €CJIU CyMMa ero dmces HedérHa. [losromy st Toro
YTOOBI MHOYKECTBO OBLIO XOPOIITUM, HEOOXOIMMO, ITOOBI OHO COJEPKAJIO IETHOE KOJIMIECTBO HEIETHBIX
qUCET.

Xoporriee 4eThIPEXIEMEHTHOE TTOMHOKeCcTBO MHOXKecTBa M = {1,2,4,5,7,9,11} moxer cozep-
’KaTh POBHO JIBa MJIM YeThbIpe HEYETHBIX ducia. J[Ba umcia w3 MaITH HEIETHBIX MOYKHO BBIOpATDH
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C2 = 10 cnocobamu. COOTBETCTBEHHO UMEEM JIeCATh TIOJIMHOKECTB:

Ay ={1,2,4,5}; Ag = {2,4,5,9};
Ay ={1,2,4,7}: A ={2,4,5,11};
As ={1,2,4,9}; Ag = {2,4,7,9};
Ay ={1,2,4,11}; Ay = {2,4,7,11};
As ={2,4,5,7}: Ao = {2,4,9,11}.

HenocpeicrBennol IpoBepKoit yoezKaeMcs, YTO XOPOIUINMHE SBJIAIOTCA TOIbKO IMIECTh U3 HUX: Ay,
Ay, As, A7, Ag m Ayp.
YerpIpe Unc/Ia U3 MATH HEIETHBIX MOKHO BbIOpaTh Cf = 5 crocobamu. COOTBETCTBEHHO MMeEEM
HATH ITOJIMHOXKECTB!
By ={1,5,7,9};
By ={1,5,7,11};
B; ={1,5,9,11};
By ={1,7,9,11};
Bs ={5,7,9,11}.

XOpOoIIUMHI SBJISIOTCS TOJIBKO JIBa U3 HUX: By u Bs.
Bcero, craio 661Tb, MHOXKeCTBO M nMMeeT 8 XOPOIIMX YeThIPEXIIEMEHTHBIX MTOIMHOXKECTB.

BAJAYA 24. OTBET: a) na; 6) Her; B) 98.

PEIIEHUE. a) [Tomoitayr nporpeccun 1,4, 7,10, ... ul1,3,5,7,... B camom mene, 1-1+7-5 = 3-4-3.

» [lokaxkem, kak nHaiitu npumep. Ilycrs @ — BTOpO#l WieH mporpeccuu ¢ pa3HOCTBIO T, b — BTOPOI UJIeH
IIPOrPECCUU C PA3HOCTDHIO Y. TOraa MOKHO BBIIOJTHATHCA PABEHCTBO

(a—z)b—y)+ (a+x)(b+y) =3ab = 2zy = ab.

Temeps moxkno momobpars * =3,y =2,a=4,b=3. «

6) Ilpemmosokum, 910 Takme porpeccun cymectByioT. Torga HaiiyTcs Takue HaTypasbHbIE
qucaa x, iy, a > 2x u b > 2y, aro

(@ —2x)(b—2y)+2(a+ x)(b+y) = 3ab.

[Toce packpbiTusi CKOOOK U TPUBEIeHUS MOJ00HBIX 4jieHoB nosryunM 6xy = 0. [IporuBopeune.

B) Kak u B npeapiyiem myHkre, mycrtb ¢ > 2x u b > 2y — TpeTbH 4JIeHbI IPOrpeccuil ¢ pas-
HOCTSIMU X U Y cooTBeTcTBeHHO. [lo ycioBuio,

(a—2x)(b—2y)+2(a+x)(b+y) <300 = 3ab—+ 6xy <300 = ab< 100 — 2zy.

Crenoparenbho, ab < 98. B caydae mporpeccuit 5, 6, 7, ... u 12, 13, 14, ..., mpousBejieHne TPETHUX
9JIeHOB paBHO 98.

BAJIAYA 25. OTBET: a) n1a; 6) Her; B) 2.

PEIIEHUE. a) Takosbl, Hanpumep, niporpeccun 2, 8, 14,20, ... u 1,2, 3,4, ... s vux a; /by = 2,
ag/bg = 4, a4/b4 = 5.
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6) IIpe/osiozKumM, 9T0 TaKue MPOrPecChu CyIecTBYIOT. Torua HaiiyTcst HaTypaJibHble YUCa «,

b, x, y Takue, 9TO
a b+y a+ 3z
—_ = ]{;’ —= l7 = m
b a+x b+ 3y

¢ pasImYHbIMU HaTypaJibHbiMu k, [, m. VI3 nepBoro paBeHcTBa umeeM a = kb; 1ojcTaBIsIeM 9TO BO

BTOPOE N TPEThE paBEHCTBa:

b+y=(kb+z)l, kb+3x=(b+3y)m.
Nckmodas 0Tciona i, IMOCIe HEKOTOPBIX MTPE0OPA3OBAHMUIT IOy IUM:
b(3kim — k — 2m) 4+ 3z(lm — 1) = 0. (6)
3ameTuM, 9To
3kim —k—2m >=23lm—1—-2m=3(—1)m+m —1> 0,
a Tak¥xKe

Im—1>0,

MOCKOJIBKY | M M — pas3jindHble HATYpasibHble ducia. Torga B (6) uMeeM cyMMy JIBYX HOJIOXKATEIbHBIX
cjaaraeMbIX, paBayo Hys10. [IporuBopeune.

B) Ilepedopmysupyem 3aaay B 60stee yiaobuom Buje. [lycrs x, y, a > x u b > y — HaTypajbHbIE

“H/IC.Ha, TaKI/Ie, 9TO
a—2 a a+ 8x
=k, =1, =m (7)
b b+ 8y
C pasIMYIHBIME HATypaJbHbIMUA k, [, m. Tpebyercsa HaiTH MUHIMAJILHO BO3MOXKHOE 3HAYECHHE [.

[Iycts [ = 1. Torma a = b, oTkyna

b—y N

b—:r;_ b—I—Sx_
b—y

=m
" b+ 8y
W3 mepsoro pasenctsa ciefyer b —x > b — y, 70 ecThb * < Y; aHAJIOIMYIHO, U3 BTOPOr'O PaBEHCTBA
cienyer x > y — uporusopeune. CregoBaTesbHo, [ > 2.

Pasencrso [ = 2 nocturaercs, HapuMmep, JJist IPOrpeccuit a, 1 = 3+5n u b, = 3+n. B camom

JeJie, al/bl = 3/3 = 1, ag/bg = 8/4: 2, alo/blo = 48/12 =4.

» [Ipumep crpourcsi, eciu nojoxutb k = 1, I = 2 u m = 4 B pasercrsax (7). CymiecTByor u Japyrue
IIpuUMeEpHI. «

BAAYA 26. OTBET: a) na; 6) Her; B) 66.

PEIIEHUE. a) Takosa, Hanpumep, mporpeccust 50, 100, 150, 200, 250, 300, 350, ...

6) Yucia, kparasie 100, 6y1em jijis KpATKOCTH HA3BIBATH Topowiumu. 1Ipemoroxum, 9to apud-
MeTUYecKas IMPOrPeccus COJEPXKUT Xopoinue dncia. [lokazkem, 9To Xoporne ducia 06pa3yioT Mmojl-
IIPOTPECCHIO JIAHHON MTPOTPECCHT.

PasnocTb d nareit mporpeccun gBJsSeTCSA, O9€BUIHO, YUCIOM HATypaJabHBIM. [IycTh a; — mepBoe
U3 XOPOIIHUX YHCeJ IPOIPECCHH’, U ;4; — JPyroe xopoiiee dncyo. Torga us paBencTsa a;.; = a; + jd
caemyet, uTo qucsio jd xoporee: jd = 100t ¢ HEKOTOPBIM HATYPAJIbHBIM t.

IIycte m = (100, d) — manbosbimmit obmuit gemmnresns ducesr 100 u d, To ects 100 = mp u d = myq
¢ HEKOTOPBIMU B3aMMHO IIPOCTbIMHU p 1 ¢. Torma jmqg = mpt u jq = pt, TaKk 9TO jq JEJUTCS Ha P.
BBuy B3anMHOI IPOCTOTHI YUCEJI P U ¢ OTCIO/IA CJAEIYET, YTO jJ JEIUTCA Ha p: J = kp ¢ HEKOTOPBIM
IIEJIBIM HEOTPUIIATETbHBIM K.
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3HAaYHT, BCe XOPOIIIHE WICHBI IPOIPECCUE UMEIOT BT 4,4k, e p = 100/(100, d). UubiMu ciioBamMu,
XOPOIIHE TUCIa UdYym ¢ NeEPuodom p, TO €CThb caMi 00Pa3yIOT apuPMETHIECKY IO ITPOTPECCHIO € IIEPBBIM
WIEHOM (; M PA3HOCTBIO pd.

Orcrofga MOXKHO 3aK/II0UATD, UTO CPEIN JIOOBIX P IOCIET0BATEIbHBIX YJIEHOB MCXOIHON ITPOrpec-
CUU POBHO OJIMH — XOPOIIHUIA.

Bynem ormedars B HaIleil mporpeccuu ap, s, ..., (g9 MOCTEIOBATEIbHBIE OTPE3KU JJIMHON p:
(ar,...,ap); (apt1,...,0G9) B T. J.; 3AKJIIOTUTEIbHBI OTPE30K JUIMHON He OOJIBIIE P OTMETHM TOXKE.
Ecmm p < 4, To MBI OTMeTUM He MeHee 13 TaKUX OTPE3KOB, B MEPBBIX 12 U3 KOTOPBIX HaiiIETCs
12 xoporux 4dncest. Eciu ke p > 5, To Mbl oT™MeTuM He 6osiee 10 OTpe3KOB, U TOIJa B HUX HaIETCA
He Oosiee 10 Xopomux Huce.

CrietoBaTeibHO, cpe/in IEePBLIX 49 WIeHOB apudMeTUIeCKOil Mporpeccuu He MOryT HAWTUCh POBHO
11 xopommx gucer.

B) Kak Mbl BuJen Bblle, XOPOIIHE “WICHBI apU(METHIECKOil IIPOrpeccuil UIyT ¢ HEKOTOPHIM
nepuogom p = 100/(100, d). 3amernm, aro p < 100.

Paccmorpum Tereps N 1OCIEA0BATENBLHBIX 4IEHOB apudMerndeckoit nporpeccuu. CKOIBKO Cpe/iu
HIX MOKET OBITH XOPOIINX THCET’

CuoBa pa3bmBaeM HAIll IHCIOBON OTPE3OK JJIHHON N Ha I10C/Ie0BaTeIbHBIE OTPE3KU JJIHHOM P.
Beero nosyunrest [N/p] Takux 0TPe3KOB, B KaxKJI0M U3 KOTOPBIX OKAXKeTCs POBHO OJIHO XOPOIIIEe THC-
70. Eciin N me mesures Ha p, TO OCTAHETCs JIOLMOIHATEIBHBIT OTPE30K (€ro jJjInHa paBHa OCTaTKy OT
nenennst N Ha p), B KOTOPBIT XOPOIIIee THCI0 MOKET KaK HONACTh, Tak 1 e nonacts. Clie[oBaTeIbHo,
cpe N 1ocsie/IoBaTeIbHBIX WICHOB Iporpeccun MoxkeT 6urth [N /p| nom [N/p] + 1 xopornx wucest.

» Cuosa Bepuémcs K mynkry 6). Umeem: [49/4] = 12 u [49/5] + 1 = 10, Taxk 4To pasmecTuTs poBHO 11 XO-

POIIUX YucCeJl HUKAK He BBIHJIET. «

Cpenu 2n aucen ay, az, . . . , g, MOKET ObITH [2n/p] nim [2n/p]+1 xopommux. Cpean 3n Yuces ag, 1,
A2n 42, - - - A5y MOXKET OBITE [3n/p| wiu [3n/p] + 1 xopommx. [Tockonbky [2n/p] < [3n/p|, Tpebyercs
BBIIIOJIHEHHE Hepasencrsa [2n/p| + 1 > [3n/p| win, aro To xe camoe, pasencrsa [2n/p| = [3n/p).

Paccmorpum ypasrenne [2z] = [3z]. Yncna ¢ = 2/3 u x = 1 me apisores ero kopusMu. Ecitn
2/3<x<1,104/3 <2r <2un2< 3r <3 —pemenuit ver. Eciin ke x > 1, 10 22 < 22+ 1 < 3z,
u nosromy [2z] < [2z + 1] < [3z] — cHoBa pemenuit Her. [TosTOMy BCe peleHusi paccMaTpUBAEMOro
yPaBHEHUsI yJIOBJIETBOPSIIOT HEPaBEHCTBY x < 2/3.

Urax, n/p < 2/3, 1o ectb n < 2p/3 < 2-100/3, orkyma nosydaem oreHky n < 66. [Tokaxewm,
qT1o n = 66 rogurca. Paccmorpum mporpeccuio

100,101, . ..,231,232,233,...,329.

132 198

Cpenn niepsbix 132 = 2 - 66 eé wgeHoB ectb jBa xopommx gucia 100 u 200, a cpeay creayrommux
198 = 3 - 66 unenoB — Jumb o/1HO xopotiee ynucao 300.

BAJIAYA 27. OTBET: a) na; 6) wet; B) 200/81.

PEIIEHUE. a) [ogurces, nanpumep, nporpeccust 1, 3, 5, ... B camom jiene, nmeem:

1+19

» [lokaxkeMm, kak Haifizen npumep. [Tycrs d — pasnocrs nporpeccun. Torga S1g = (2a1 + 9d) - 5, Tak uro
(2(11 + gd) -5 =100a1 = 2a1+9d =20a1 = d=2a;.

[Tosraraem a1 = 1, orkyma d = 2. <«
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6) Ilycrs BoimosiHeno Sig = 50.5;. O6o3HaunM depes d pasHOCThb nporpeccun. Mmeem:
(2a; +9d) - 5 =50(2a; +d) = 2a; +9d =20a; +10d = d= —18a;.

Buaunt, d < 0 (IIOCKOJIBKY @1 — YHCJIO HATYPAJIbHOE) U IpOorpeccus spisiercs yobiBaroreii. Ho B
TaKOM CJIydae OHa He MOXKET IIeJTMKOM COCTOATH U3 HATYpPaJIbHBIX duces. [IporuBopedne.
B) O603HAYNM MUHUMHU3UPYEMYIO BeJTHUUHY 4depes y. Mmeem:

82 (e +2d)? 25
v= 51810 N CL1(2G1 + gd) -5

= 5t,

e
(4247 af44dad+4d® 14 4dx+4a?
©a1(2a,+9d) 24} +9ad 0 249z
riae ¢ = d/ay. Orciona
42 + (4 —9t)z +1 -2t = 0. (8)

JuckpuMuHAHT KBaJIpATHOTO ypaBHEHUs (8) JT0JIZKEH ObITh HEOTPUIATETHHBIM:

0 < (4—9t)* —16(1 — 2t) = 81¢* — 40t,

OTKY/Ia C YIETOM IIOJIOXKUTETHHOCTH { UMEEM OIEHKY t > g—? 1, CJIEJIOBATEIILHO, Y = %.
[TokazkeMm, 9TO oreHKa TodHa. Paccmorpum mporpeccuio 18, 19, 20, ... g Heé, Kak HeTPYTHO

poBepuTh, S5 = 100, Si9 = 45 - 5, TaKk ITO

100-100 200

Y=18.45-5 81"

Uraxk, Ymin = 200/81.

» [Ipumep naiijen ¢ momorpio ypasaerus (8). Ilpu ¢ = 40/81 qucKpuMHHAHT 9TOr0 ypaBHEHUsT 0OPAIIACTCS
B HYJIb, IIO3TOMY OHO HMeeT e,ZLHHCTBeHHbeI KOPEHb
9—-4 9-2-4 1
xr = = 81 =

8 8 T 18

Orciona d/a; = 1/18 u a3 = 18d, nocie gero ocraércst oIoKuTL d = 1. <

BAAYA 28. OTBET: a) 1359 u 1362; 6) ner; B) 11.

PEIIEHUE. a) Hanpumep, 1359 u 1362.

» [loHsATHO, YTO NIpU CJIOKEHUM UHTEPECHOTO YHCJIa U TPONKHU HYKEH [EePEX0]] Yepe3 JIeCATOK, ITODbI CHOBA
[TOJIY YMJIOCh UHTEPECHOe Jucyio. M3 3Toro coobparkeHusi U KOHCTPYUPYETCS IpUMep. <

6) Ilycrs © = abed — wnrepecHoe umcso, u y = = + 111 — roxke mHTepecHoe uncio. Torma
cpein mudp Uncaa r HeT JeBATKU. B caMoM Jiesie, ecjii 9TO He TaK, TO IepBas JeBATKa clIpaBa JacT
undpy 0 B gmcae y — BOIPEKN OIpeIe/IeHnIo nuTepecHoro uncia. CreaoBaTe/bHO, TUCTO0 Y UMEeT
BUI,

y=alb+1)(c+1)(d+1). 9)
Jlajiee MOXKHO pacCyKJIaTh JIBYMs CIIOCOOAMHU.

Iepewviti cnoco6. OdeBunHO, UTO HAMOOJIBINAS I(Pa HHTEPECHOrO YHcIa (paBHAsS CyMMe TPEX
OCTAJIbHBIX) MPEBBIMIAET HAUOOJBINYI0 M3 OCTAIbHbIX Iudp Kak MunumyM Ha 2. U3 (9) cremyer
TOT/I&, YTO HAMOOJIbIIas 1ndpa Iuc/Ia y HAXOUTCA B TOM Ke pa3psjie, 9TO U B IUCIIE T.
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Ecian manbosbiieit mudpoit uncia x gsigercsa a, To a = b+ ¢ + d. Ho Torma a sBasercs u
manbosbiei nudpoit ancia y, tak 9o a = (b+ 1) + (¢ + 1) + (d + 1). IIporusopetmne.

Ecim naubosbieit nudpoit yncita x apiasercd b, To b = a + ¢+ d. B aTom ciiydae b+ 1 sBisgercs
HaubosIbIedi nudpoit uncia y, Tak uro b+ 1 =a+ (c+ 1) 4+ (d + 1). Ilporusopeune.

AHAJIOrITYHO K IPOTUBOPEYHIO IIPUXOIUM U B JIBYX OCTAJbHBIX CIydasiX, KOIa HanOo Ibiei mud-
poit uncna x aBjigercd ¢ Uian d.

Bmopoti cnocob. 3amernm, 9To cyMMa Iudp UHTEPECHOro 4ncia obs3aTebHo 4éTHa. B camom
Jesnte, ecau, Hanpumep, a = b+ c+d, o a + b+ ¢+ d = 2a.

Ho ecitn a4+ b+ c+d aérno, To cymma 1mudp ducia y, paBHas a+ b+ c+d+ 3, okaxkeTcss HeUYETHOI.
SHaAYUT, Yy HE ABJISIETCI WHTEPECHBIM JHuC/IOM. [IpoTnBopedne.

CIIGILOB&TGIIBHO, JABa MHTEPECHBIX 9YHCJ/Ia HE MOT'YT pa3/In9aTbCsdA Ha 111.

B) Unurepecuoe uucio 2226 penures Ha 2, 3, 7. Unrepectoe uncio 1135 nenmres va 5. [lokaxewm,
YTO MHTEPECHOe YUCI0 He MOXKET JeJUuThcd Ha 11.

[Iycrs © = abed — unTtepecuoe umncio. Ilpemonozkum, 4o ono memurcs na 11. Torna 6e3 orpa-
HUYEHUs OOITHOCTU MOXKHO CUYMTATh, YTO d — HAuOOJIbINAasi U3 MUdP TOro Yucia (MHAYE MOZKHO
PACCMOTPETh OJHO U3 HMHTepecHBIX |ncen beda, cdab mim dabe, KazKoe U3 KOTOPBIX TAK/KE JETHTCS
Ha 11). B Takom ciryuae mmveem:

x = 1000a + 1000 + 10c¢ + d = 1000a + 100b + 10c + (a + b+ ¢) = 1001a + 1016 + 11c.

Cnaraembie 1001a n 11c¢ menarca wa 11, mostomy u guciao 1016 genures va 11. Ognako 101 me
nenures Ha 11 — sHaunt, mudpa b menures Ha 11. Ho 310 HEBO3MOXKHO, TTOCKOIBKY b # .
Nrak, 11 — HauMeHbIIee MPOCTOe YUCI0, HA KOTOPOEe HE MOXKET JeJUThCI UHTEPECHOE YUC/IO.

BAJIAYA 29. OTBET: a) na; 6) ert; B) 11.

PEIIEHUE. a) [Ipumep: 1423, 1424, ..., 1431, 1/32. Ectb u npyrue NpuMepbl, UIYTCs OHU JIETKO.

6) Ilycte x = abed n y = efgh — ouenb cuacrauBbie uncia. Torma

x = 1000a + 100b + 10¢ + d = 1000a + 100b 4+ 9¢ + (¢ + d) =
= 1000a + 100b + 9¢ + (a + b) = 1001a + 101b + 9c.

Amnanornuno y = 1001e 4+ 101 f 4 9¢.
[Ipeamonoxum, aro x —y = 2015. OTcioga, B 9aCTHOCTH, CJIEIYET, 9TO a > e. KpoMme Toro, nmeem:

2015 = 1001(a — e) + 101(b — f) + 9(c — g). (10)
Ecim a — e =1, o u3 (10) nomyuaem
2015 = 1001 + 101(b — f) + 9(c — g) < 1001 +101-9+9-9 = 1991

(mockoIbKY pasHocTb ABYX mudp He npesocxoxut 9). IlporusBopeune.
Ecim a — e = 2, 1o u3 (10) nosmyuaaem 2015 = 2002 + 101(b — f) + 9(c — g), 1o ectb

101(b— f) +9(c — g) = 13.

Tak kak |9(c — g)| < 81, orcroma ¢ HeobxouMmocTeio uveem b = f. Ho rtorma 9(c — g) = 13 —
nporuBopedne, udbo 13 me genurca xa 9.
Ecian a — e = 3, To 2015 = 3003 + 101(b — f) + 9(c — g), T0 ecThb

101(f —b) +9(g — ¢) = 988.
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Orcroma ¢ Heobxomumocteio f — b = 9, Tak 110 909 + 9(g — ¢) = 988. [IporuBopeune: jeBas 4acTb
nenutcd Ha 9, a mpaBas — HeT.
Hakomnern, ecoiu a — e > 4, To

2015 > 4004 4+ 101(b — f) + 9(c — g) > 4004 + 101 - (—=9) + 9 - (—9) = 3014.

W tyT npumm K TpoTUBOPEYHIO.
CretoBaTeIbHO, Pa3HOCTD JIBYX OY€Hb CYACT/IMBBIX UUCE]T He MOyKeT paBHATHCH 2015.

B) Ouenb cuacrimBoe yucio 5160 nemures va 1, 2, 3, 4, 5, 6, 8, 10. Ouensb cuacrauBoe uucio 4536
nenuresa Ha 9. Ouens cuacTimBoe uncsio 9128 nenures na 7.

[TokazkemM, 9TO O4YeHb CUYACT/IMBOE YMCJIO HE MOXKeT jeianTbes Ha 11. PaccMorpum odenb caact-
mmBoe uncsio abed = 1001a + 101b + 9¢. Iyers oo aenurcs na 11. Torma, nmockonsky 1001 gemurest
Ha 11, oxkaspiBaeTcd KpaTHbIM 11 1umciio

1016 + 9¢ = 1100 — 9b + 9¢ = 11 - 10b + 9(c — b).

Orcroza cieyer, ato ¢ — b gemures Ha 11. Ho 910 HEBO3MOXKHO, Tak Kak 1udpbl b 1 ¢ O YCIOBUIO
Pa3IMIHBI.

Nrak, HammeHnblllee HATYPAJIbLHOE YHUCJI0, HA KOTOPOE He MOXKET JIeJINThC OUY€Hb CHACT/IMBOE YUCJIO,
paBHO 11.

3A1AYA 30. OTBET: a) na; 6) ga; B) 7.

PEIIEHUE. a) [lycts Tect nucanu nsoe n nabpasnu BHadase 0 u 80 GasuroB. Oba He ciaim,  ux
cpeaunii bast pasen 40. [Tocie mobasienns 6aJy10B pe3yabrarhl craian 7 u 87. He caasium okazaics
TOJIBKO TIEPBBIi, cpeaauil 6aan He caasmux pasen 7 < 40.

6) Ilycrs Tect mucanu tpoe u nosyunsn Baadasae 0, 80 u 100. Cpeauauit 6asut we cuasumx — 40,
craprmmmx — 100. Iocse pobasienust 6asioB pesyiabrarsl ctaan 7, 87 u 107. Tenepb cpeannit 6ast
He cpaBmmx — 7 < 40, cmaBmmx — 97 < 100.

B) Ilycrs Tect mucamnu x vesoBek. Ouu Habpasm Baadase 85x 6awuios. [locie gobasienus 7 6asuos
KazKJIOMY 4eJIOBEeKY o0Imas cyMMa 6asiioB crajia paBHa 85 + 7x = 92x.
[Ipearosioxkum, 9To mocse jgodbaBaeHns OAJIIOB TECT CAAJIU N YesoBeK. loria

922 = 100n + 72(x —n) = 20z =28n = bz = Tn.

CrenoBaTebHO, & JEJIUTCA HA 7 U MIOTOMY & > 7.
[Tokaxkem, 9TO Jj1s1 7 YeJIOBEK yKa3aHHAsd B YCJOBUHM CUTYaIMs MOXKET peajim30BaThcdA. 1IycTb
cemMepo yaacTHHKOB oty unin sHadase 100, 100, 100, 85, 80, 70, 60. Cpeaunii 6a/11 BceX yIaCcTHUKOB:

100 4+ 100 + 85+ 80 + 70 + 60

85.
7

Cpennuit 6a/u1 He CIaBIINX:
80 + 70 4 60

3

[Tocne mobapnenusi 6a/I0B noyduanch pesysabratol 107, 107, 107, 92, 87, 77, 67. Cpemaunit 6as11
CJIABIIIX:

= 70.

107 + 107 + 107 + 92 + 87
5
a cpeunit 6ast ve caasnmx: (77 4 67)/2 = 72.

= 100,

» Kak naiigien sror npumep? Ilycts cemepo yvacTHUKOB BHavaJse MOIydwin Oajuiel a, b, ¢, d, e, f u g
(B mopsiyike yObIBaHMsI), KOTOPbIE TIOTOM IpeBpaTwimch B a+ 7, b+ 7, ¢+ 7,d+ 7, e+ 7, f+Tu g+ 7.
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Hapsiny ¢ x = 7 mam n3BecTHO 3HaYEHUE N = 5, TO €CTh IATEPO B UTOTe OKA3AIUCH caaBiuMu. OTCrona
(f+7)+(g+7)=2-72 = f+g=130,
a TaKKe
(a+7)+O+D+(c+7N+@+T)+(e+7)=5-100 = a+b+c+d+e=465.
[Toumem mpumep B cuTyaruu, KOrjaa BHaYa e ObLIO YeTBepo CAaBIIHX. Tormaa
e+ f+g=3-70 =210,

1, CTaj0 OBITD,

a+b+c+d=7-85—210 = 385.

N3 nanmcanubIx ypaBHeHHUi jerko HaxonuM e = 80, a 3HAYeHWs OCTAJbHBIX IIE€PEMEHHBIX MOXKHO ITOA00PAThH
KaK YTOJTHO. <«

3AJIAYA 31. OTBET: a) na; 6) uer; B) 30.

PEIIEHUE. a) Pacemorpum wuca 1, 2, 3, 5, 8, 13, 21, 34 (310 yncia Pubonaqaun; Kaxjgoe, HAIMHAS
C TPEThEro, PaBHO CyMMe JIBYX HPEIbLIYINX). ZICHO, 9TO HUKAKHe TPU U3 HUX HE MOIYT SIBJIATHCS
JIIMHaAMH CTOPOH TPEYTOJIbHUKA.

6) Pacemorpum dnciia a < b < ¢ < d. JlyimHa runorenyssl He MOXKeT ObITh paBHa a wiun b. Yucso ¢
MOKeT ObITh JIJIMHON TUIIOTEHY3bI JIUIh B OJIHOM TPEYroJbHUKE (C Kareramu a u b).

Yucno d MoxkeT ObITH JIJIMHON TMIIOTEHY3bI TAKZKe JIMITL B OJIHOM TpeyroyibHuke. /leficTBurenso,
13 TPEX BO3MOXKHBIX 1ap (a, b), (b, ¢) u (a, c) ar0bbIe JBE COEpKAT OANHAKOBOE YUCII0; TOITOMY €CJIN
(a,b,d), (b,c,d) u (a,c,d) — JJIUHBI CTOPOH MPSIMOYTOJILHBIX TPEYTOJBHUKOB, TO JIIOObIE JBa U3 HUX
PaBHBI 110 TUIIOTEHY3€e U KaTeTy. DTO MPOTUBOPEYUT TOMY, 9TO YUCIA a, b, ¢, d pa3InIHbI.

B) Ilpogomkum paccyxaenus mynkra 6). JIBe maper uncen (a,b) u (¢, d) Ha30BEM Henepecexaro-
WUMUCA, €CTTA BCE YUCIa a, b, ¢, d pa3jImdHbl. 3aMEeTHM, U9TO €CIH Y JABYX HEPABHBIX IIPSIMOYTOJIbLHBIX
TPEeyTroJILHUKOB PaBHBI TUIIOTEHY3bI, TO Maphl UX KATETOB — HellepeceKaroNuecs.

[TycTs mMeroTed uuciaa T, < Tg < ... < x,. Komuaectso T}, IpAMOYrOJbHBIX TPEYTOJLHUKOB C
FI/IHOTeHySOﬁ Tp, KOTOPbIE MO2KHO COCTaBHUTL M3 OTPE3KOB I9TUX JIJIMH, HE IIPEBOCXOAUT KOJIMIECTBaA
HellepeceKalonmxcs Iap, KOTOPble MOXKHO COCTABUTL U3 YUCEN T1, Lo, - . . , Tp_1. HO YUCIIO TAKHUX AP
papHo, ouesmano, [251]; crenosarensuo, T, < [251].

PacemorpuMm Teneph uncia rq < Tp < ... < Tig. Kosmuecrso T IPAMOYTOJIBHBIX TPEyTrOJIbHHE-
KOB, KOTOPO€ MOKHO COCTABUTHL U3 OTPE3KOB 3THUX JJIMH, PABHO CyMME KOJUYECTB MPSMOYTOIbHBIX

TPEYTOJILHUKOB C TMIIOTEHY3aMU T3, X4, ..., T12 U YAOBJIETBOPAET OIICHKE

12
—1
T=T3+T4+...+T12<Z{n2 ]:1+1+2+2+3+3+4+4+5+5:30.

n=3

OmeHKa TOYHA: PABEHCTBO JOCTUIAETCSI, HALIPUMeED, it nabopa /1, v/2, V3, ..., v/12. eiicrsu-
TeJIbHO, B yKa3aHHOM HabOpe mMeeM

10 ommunsix tpoek (v1,VE, vk +1) mpu k =2,3,...,11;
e 8 ormmunsx Tpoek (vV2,VE, Vk +2) upu k= 3,4, ..., 10;
e 6 ormmanbix Tpoek (V3, vk, vk +3) mpu k =4,5,6,7,8,9;
o 4 ormmanbix tpoitku (vV4, vk, vk +4) upu k = 5,6,7,8;

33



e 2 ommmuneix poiiku (v5,VE, vk +5 ) mpu k=6, 7.

3AJIAYA 32. OTBET: a) na; 6) Hert; B) 25.

PEIIEHUE. a) MoxHo 060#iTHCh j1azke TpeMsl [epeuBaHusgMi. B camoM Jieste:
1) mepesibém u3 weTBEPTOil 60UKHM B 1epByio 19 JIUTpOB;
2) mepesbeéM 13 4eTBEPTON HOYKU BO BTOpyo 16 JINTPOB;
3) mepesbeéM U3 4eTBEPTON OOYKU B TPETHIO 8 JINTPOB.

B pesyspraTe Bo Bcex Oodkax craHeT 10 48 JIMTPOB.

6) IlpemmosiokuM, 9TO B MEPBBIX IMIeCTH HGOYKAX HAXOIUTCS 10 1 JINTPY BOJBI, & B CEIBMOIl —
8 ymurpos. [lociie BoipaBHuBanusa B 60YKax CTAHET 110 2 JINTPA BOJIbI; 3HAYUT, B KAXKJIYIO U3 IEPBLIX
mectu 60YeK HaJI0 HAJIUBATHL BOIY. DTO TpeOyer He MeHee (6 IMepe/nBaHUil, TaK 9ITO MATHIO [T€PEJIU-
BaHUSAMU B JAHHOM CJIydae He 00OMIENTbCs.

B) AHAJIONMYHO, IIyCTh B IEPBBIX 25 60YKax HaxoAuTcd 1o 1 jurpy, a B 26-if — 27 JIMTPOB BOJIBL.
[Tocste BeIpaBHUBaHUA B O0UKaX CTaHET 110 2 JIMTPa BOJBI; 3HAYUT, B KaK/IYIO U3 IEPBBHIX 25 6ouex
HaJI0 HAJMBaTh BOMY. DTO TpebyeT He MeHee 25 mepenuBaHuii. 3HAUNT, 24 MepeMBaHUNl MOXKET He
XBaTUTD.

[Tokazkem, uto 25 nepenuBanuii rapaHTHPOBaHHO XBaTaeT. [Iycrs m — cpeanee apudmeTnieckoe
00bEMOB BOJIBI BO Beex 26 6oukax. Ecim B 601UKe HaXOMUTCs M JIUTPOB BOJBI, TO Ha3bIBa€M TaKYIO
00UKYy xopoued.

Ecim Bce OouKkm — Xopolue, TO HUYEro IepeuBaTh He HaJl0. B mpoTBHOM ciydae HaiayTcs
JiBe DOYKH, B OJIHOM M3 KOTOPBIX OOJIbINE M JINTPOB, a B JAPYTOil — MeHbIIe m JUTPOB. Bo3bMéEM 311
OOUYKM 1 IIEepPe/IbEM U3 OIHOM B JAPYIYIO TaK, YTOOBI KaKas-TO U3 HUX CTaJa XOPOIIIE.

[Tocse Kazk10ro Takoro mara 9ucjo XopoInx 0odek ypeaumdnBaercsd. [losromy Tpebyercst He 60-
Jiee 25 mepesimBaHuil, YTOOBI MOJIYIUThH 25 XOpOoIux 00YeK; HO TOrja M ocTaBilasics 26-g 00uKa —
XOPpOIIasi.

BAIAYA 33. OTBET: a) na; 6) ner; B) 20,5.

PEIIEHUE. a) Ilycts Ha J0CcKe HammcaHo JBaJNATH HATH 4ucesa 5 u nsaTh dncesn 41. Cymva Harm-
CaAHHBIX 4unces1 paBHa 25 -5+ 5 - 41 = 330, ux cpejaee apudmernieckoe papao 11.

[Tocyie ymenbIienns dnces BJABOE W CTUPAHUS UHUCEs, MEHBITUX 3, Ha JIOCKE OCTAHETCd MATH TH-
cen 41/2 = 20,5. Cpejnee apudmernieckoe ocraBumxcs duces pasao 20,5 > 16.

6) [Tycrb Ha JocKe Hammcano k wuces, 6OIbIUX H; CyMMy 3TuUX dnces 0603uaduM Si. OcraibHbie
30 — k guces no ycsioBuio pasHbl 5. Torma

Sk +5(30 — k) =330 = S, = 180 + 5k.

Tak Kak HalMcaHHbIE YUCJIA HE TPEBOCXOIAT 44, mmeeM:

18
S, < 44k = 180+ 5k < 44k = k>3_90,

OTKY/1a
k> 5. (11)

[Tocsie ymeHbIIeHNsT YUCesT BJIBOE U CTUPAHUs UMCesI, MEHBIINX 3, HA JIOCKE OCTAHYTCs k YHCes C
cymmoit Si/2. Ux cpesree apudmernaeckoe

S. 18045k 90 5
= o ok K T2 (12)
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[Ipemnosoxkum, uro 14 < m < 15. Torma

90 5 23 90 25 180 180
U< —4+=-<1 — < — < — — < k
<k+2<5:>2<k<2:>25<<

1 19
— = T-<k<T7—.
23 5 23
DTO HEBO3MOXKHO, IIOCKOJIbKY k — I€J/I0e 9HCIIO.

B) U3 (12) u (11) nmeeM oreHKY

90 5
m< — + - =20,5.
5) 2
[Tpumep, NpuBEIEHHBII B IyHKTE &), MOKA3bIBAET, YTO PABEHCTBO B 9TOil oreHke jgocruraercs. Cie-

JIoBaTe/IbHO, HanboJIbIliee 3HadeHne m pasuo 20,5.

3AJIAYA 34. OTBET: a) na; 6) Het; B) 63.

PEIIEHUE. a) Kaxomy corpyauunky Hano Boiaarh mo 20000 pybieit. 9o cuenars moxkuo. CHadasa
ucYepraeM Bee ISITUTBICSUHBIE KYMIOPbL: 27 desioBeK mosydar 1o 4 kymopsl (utoro 108 Kyiop) u
omua — jgBe. JlobaBum emy 10 TBICAIHBIX KYIIOP, a ocTajbHble 240 THICSIHBIX KYIIOP PacIpeae nM
[OPOBHY MeXK/Iy octaBimumucs 12 corpymaukamu (1o 20 Kaxaomy ).

6) Kaxkzprit u3 80 coTpyHrKoB joskeH noryauth mo 9000 py6iieit, a 3HAUNT — KAK MUHUMYM I10
YeThIPE THICAIHBIX KyHIOphI. Beero nmorpedyercs ve Mmenee 320 THICAYIHBIX KYIIIOP, a Y HAC UX UMEETCs
qumb 250. CaegoBaTeIbHO, TAKOE PACIpeIe/THIe IPeMUil HEBO3MOXKHO.

» [TyHKT 6) Co/epKUT yKa3aHue Ha HAUXY/IIIHUI CJrydail — KOrjia MpeMusi COTPY/THUKA (9UCJIO ThICSY pyoOsteii )
maér ocrarok 4 npu jejieHun Ha . Ecjim Takux mpeMuit MHOrO, TO BO3HUKHYT IPOOJIEMBI C THICSIHBIMUI
KyHmopamu. <

B) IIpeamosnoxkum, ato corpyaukoB He MeHee 64. Boibepem 63 desioBeka u HA3HAYMM KazKJIOMY
U3 HUX [PeMuUio 4 Thicsau pybJieii (a ocTaBIIrecs: JeHbIM PACIPEIETIM MEXKJLy OCTAJIbHBIMU COTPY/I-
HUKaMu Kak yrojHo). Torga nmorpebyercs 63 - 4 = 252 THICSYHBIX KYIIOPbI BOIPEKH YCJIOBHUIO.

[Tokaxkem, 9To B cirydae 63 COTPYJIHUKOB JIEHBI'M Y/IACTCS BBIJIATH IPU JIIOOOM PaCIpe/Ie/ICHII
npemuii. [lycrs mpemust i-ro corpyaauka (4ucio Teicsd pyb6Jieii) paBHa

8 = on; + 1y,
rje r; — OCTaTOK 4ucja §; upu gejennn Ha 5. Cymmupys 1o Bcem ¢ oT 1 710 63, mosryaum
800 =5N + R,

rae R — cymMma Bcex 7.

dAcno, aro R < 63 -4 = 252. Tlockobky R = 800 — 5N nenutes na b, mmeem R < 250. CreoBa-
TEJIbHO, THICTIHBIX KYITIOP XBATUT Ha TO, YTOOBI BBIJATH BCEM COTPYIHUKAM BEIUIMHBI OCTATKOB MX
npemMuil pu JieJIeHU! Ha D.

Urak, BBIIamM BHaJase BceM 63 COTPYIHUKAM OCTATKHU T, T, ..., T3 (HAIIOMHEM, B ThICSYaX
py6iieit) ThiCAIHBIME KymopaMu. TeM caMbIM MBI BBIIAJIA CyMMY, PaBHYIO R, a OCTaHETCs HeBbI-
nanaoit cymma 800 — R, Kpatnas 5. Ecim mpm 9TOM ThICAYHBIE KYMIIOPHI €IIE€ He MU3PacXOI0BAHbI,
TO OCTABIIIEECsT UX KOJMIECTBO TaKyKe KpaTHO H (ubO JIpyrue KyHmiopbl — MATUTHICSIHBIE); CIOKUM
OCTABIIHMECH THICAYHbIE KYITIOPHI B MMAYKH 110 D IITYK.

Terteps coTpyaHMKaM HaJI0 BbIIATh HEJOCTAIONIME JIEHBIU: DNy, DNg, ..., dNg3. Ha 3T0 Kak pas
UMEIOTCA B HY?KHOM KOJIMYECTBE HATUTBICAIHBIC KYITIOPHI U MAYKUA-TIATEPKU THICAIHBIX.

3A71AYA 35. OTBET: a) 11a; 6) 1a; B) 4.
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PEMIEHUE. [IpoananusupyeM cHavaa CUTyalnio Jiid Tpeéx duces. [Iycrs nammcansl qucia x, y u 2.
Be3 orpanndenusa oOIMHOCTH MbI MOYXKEM YIOPSJIOYUTH UX 10 BO3PACTAHUIO: T < Y < Z.

Samerum, 90 T + Yy < 2+ 2 = 22 ¥ BMeCTe C TeM T + Yy JeJUTCd Ha z; 3HAYNT, T + y = 2. Takum
o0pa3oM, HalUCAHbI YUCIa T, Y, T + Y.

Hasee, cymma = + (x + y) = 2z + y menmres Ha y, mosTomy u 2z jeaurcs Ha y. Ho 2z < 2y, Tak
aro 2z = y. CireioBaTe/IbHO, HAIMCAHBI IUCIA T, 20 U 3.

OHO W3 HAIMCAHHBIX Ynces ecTb 2045, HO OHO He JeauTcs HU Ha 2, HU Ha 3. [lostomy x = 2045,
Ho Torya 3x > 5000, ITO MPOTUBOPEUNT yCJIOBUIO. SHAYUT, TP UUC/IA HAITMCAHBI OBITH HE MOTYT.

» Temepp obpaTuM BHUMAHHUE, UTO Jid qmcesa 1, 2 m 3 cymMMa JIOOBIX IBYX U3 HUX JIEJIUTCS HA TPETHE.
[Tpunumiem cioga J1000€e KOJMIECTBO HEUETHBIX UUCET — U CYMMa, JIIOOBIX JIBYX YHUCE Oy/IeT JEJIMTHCS Ha
OJTHO M3 OCTAJBLHBIX! DTO MO3BOUT HAM MOCTPOUTH HYZKHBIE TPUMEDPHI. <

a) [punumem k 1, 2, 3 Bce HeuérHble uncia 10 2045 BriounrensHo: 1, 2,3, 5,7, ..., 2045. Torga
CyMMa, JIBYX HEYETHBIX YUCEJI JIEJIUTCA Ha 2, cyMMa 2 U 1 jieiured Ha 3, CyMMa JIBOUKH W OOJIBITIETO
qucia geanTcd Ha 1.

6) PoBHO 11s1Th "mcesr MoryT 6bITh Hamucanbl: 1, 2, 3, 5, 2045.

B) PoBHO 4ersipe unciia MoryT ObTh Hanucanbl: 1, 2, 3, 2045. Tpu unciia, Kak Mbl BUJIEJN BBIIIIE,
HAIICATh HeJIb3sI. SHAYUT, MOYKHO HAIICATH caMOe MeHbIee YeThipe Unc/a.

BAJIAYA 36. OTBET: a) 41,41,...,41,91,91; 6) ner; B) 693.
~—_———
68

PEMEHUE. Ilycts aqby, ..., anb, — HCXOAHDBIE YHCIIA, IPUYEM HE ofHa u3 nudp a;, b; He paBHA
Hysr0. Torma oy duBImrecs: Yucaa cyThb biaq, ..., b,a,.

Obosnaunm A =a1+...4a, u B=0b;+...+b,. Torna cymma ncxoaubix dnces pasaa 10A + B,
a CyMMa TOJIyInBIIUXCcs duces pasHa 108 + A.

a) Togsrest, nanpumep, uncia 41, ...,41,91,91. B camom geie,
68

68 -41 491 + 91 = 2970, 68144 19+ 19 = 990.

» [lokaxkem, Kak Haiijen npumep. [Ipocto peraem cucreMy ypaBHEHMIH

10A 4+ B = 2970,
10B + A =990

u nHaxomum A = 290, B = 70. Ilocsue sToro moyoxkum n = 70, by = ... = byg = 1 u noadepéM HyKHbBIE ;.
Pasymeercs, j1erko moCcTpouTh W APYrHUe IPUMEPHI. 4

6) Her, Takoro ciay4aurbcs He MOTJIO. B caMoM Jiesie, TPEOIOKIM, 9TO CyMMa MOJTY IHBIIHXCSI
qucesl B IATh pa3 MEHbIIE CyMMbI UCXOJIHBIX UHUCE]T:

10A + B = 2970,
10B + A = 594,

otkyma A =a1+...+a, =294u B = b;+...+b, = 30. Ilockosbky Bce mudpst b; > 1, u3 nocjesHero
paBencrBa nmeeM n < 30. Ho Torma, ¢ yuérom ycmoBuda a; < 9, nomyygaem aq + ... + a, < 270 —
IPOTUBOPEYHE.

B) Paccmorpum cucremy
10A + B = 2970,
10B+A=2S.
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Mpbr uiieM MUHEMAJIBHOE 3HaYeHue S.
U3 cucremer umeem 998 = 10S — 2970, tak uro S menurest Ha 99 (mockosbky 2970 = 99 - 30).
Buagurt, S = 99k u B = 10k — 30. U3 BrOporo ypasHeHus cucrembl mosgyunm toryga A = 300 — k.
Urak,

a +...+a, =300 —k,
by + ...+ b, =10k — 30.

C yuérom mepaBeHCcTB a; < 9 u b; > 1 nosryanm

9n > 300 — k,
n < 10k — 30,
orkyna 300 — k < 9n < 90k — 270, 9To IPUBOJUT K HEPABEHCTBY k > 7.
Paccmorpum Munumasbao Bozmoxkuoe k = 7. Torma

a + ...+ a, =293,

by + ...+ b, = 40,
1 IOJAXOJAmMil pumep Jierko crpoutcst: n = 40; by = ... = by = 1, a0 = ... = a3y = 9,
agy = ... = agg = 2, ago = 5. COOTBETCTBYIOINE NCXOIHBIE TUC/Ia PABHBI

91,...,91,21,...,21,51,

N AN

30 9

a TOJIYIHMBIINECS U3 HUX UUC/IA Jal0T MUHIMAJIBHO BO3MOXKHYIO CYMMY Spin = 99k = 997 = 693.

BAJAYA 37. OTBET: a) na; 6) mer; B) mpu n = b.

PEMIEHUE. IlociienoBarelbHOCTL TMOJTHOCTBIO OIPEIEIAETCS MEPBBIMU JIBYMS WIEHAMU: a1 = P U
as = q. lmeem, B yacTHOCTH:

a3 =p-+q, as=p+2q, a5=2p-+3q.

a) Yciosue 4as = Tay MOXKeT BbIIONHATHCs. [Ipumep nociaenoBarensrnoctu: 2, 1, 3, 4, 7.
» IIpumep naxoaum tak: 4(2p + 3q) = 7(p + 2q), orkyaa p = 2q. MoxHO nostoxkuth p=2uq=1. <«

6) Ilycte BoImOsHEHO Has = Tay. Torma 5(2p + 3q) = 7(p + 2q), orkyna 3p = —q. Ho sro nporu-
BOPEYUT TOMY, UTO P U ¢ — HATypasbHbIe THCIIA.

B) ITycThb BBINOJIHEHO PABEHCTBO
6na,1 = (n* + 24) a,. (13)

By,ZLeM II0JIy49aTh OTCIOJda aHaJIO'MYHbIE€ paBE€HCTBa JAJId MEHBIIUX HOMEPOB YJIEHOB IIOCJ/IEO0BATE/Ib-
HOCTH:

(n2 + 24) a, = 6n(a, + a,_1) =
= 6na,_; = (n2 —6n + 24) ay, = (n2 —6n + 24) (ap_1+ ap_o) =
= (n*—6n+24)ay2 = (12n —n® — 24) ay_1 = (12n — n® — 24) (ap_2 + ap_3) =
= (n*—12n+24) a,—3 = (18n — 2n* — 48) a,—2 = (18n — 2n* — 48) (an—3 + an_a) =
= (2n® —18n+48) a4 = (30n — 3n* — 72) a,—3 =
= 2(n*—9n+24) ap_s = =3 (n® — 10n + 24) a,—3 = 3(n — 4)(6 — n)a,_s.

37



g io6oro n Beipazkenne n? — 9n + 24 nojnoxkurensro. g n > 6 soipazkenue (n — 4)(6 — n)
HEMOJIOKUTEIbHO; 3HAYHUT, HU IPU KaKuX n > 6 paBeHCTBO (13) BBIOTHITHCS HE MOXKET.

[Tpu n = 5 pasencrso (13) maér 30ag = 49a5. Takoe BO3MOXKHO, HAIPUMED, JIsI [IOC/IEI0BATE b
noctu 3, 8, 11, 19, 30, 49.

3AJ7IAYA 38. OTBET: a) na; 6) mer; B) 79/21.

PEIIEHUE. a) 3amucas 7/19 kak 21/57, serko crpoum npumep: a = 10, b =11, ¢ = 20, d = 37.

6) IIpeamonoxkum, 910 TaKOE BO3MOKHO:

[Tocsie OUeBUTHBIX TPEOOPA30BAHNUIT HMEEM:
ad(10b — d) + be(10d — b) = 0.

Bamerum, uro 10b u 10d — Tpéxsnaunbie uncia, mosromy 10b —d > 0 u 10d — b > 0. Ilpunum x
[IPOTUBOPEYHIO: CyMMa, JIBYX MOJIOXKUTEIBLHBIX 9HCe/T OKa3aJIach paBHa HYJIIO.

B) Ilo ycmoButo a > 3b+ 1, ¢ > 6d + 1. Orcroga, B vactHoctr, b < 32. C y46éToM JaHHBIX
HEpaBEHCTB UMeEeM:

3b+1) + (6 + 1 3d + 2 3d + 2 3d + 96 — 94
ot BN OINY) g 3042y Sd2_, 39691

b+d”~ b+d b+d 32+4d d+ 32
94 S 94 79

T d+327 7 10+32 21

PapencTBo jocTturaercss B ToM ciydae, KOrJia BCe HepaBeHCTBa 0OPAIalTCs B PABEHCTBA, TO €CTh
upu d = 10, b = 32, ¢ = 61, a = 97. Urak, HanMeHbIllee 3HaUeHNe Haleil 1pobu pasHo 79/21.

BAJIAYA 39. OTBET: a) 51 u 68; 6) mer; B) 117 wim 119.

PEMIEHUE. [lycth @ — 4nciio cosimar B mepBOM B3Bojie, b — 4dncio cosimar Bo BTopoM B3Boze. Oue-
BUJIHO, YTO
51 <a < b<68. (14)

a) Ilomxomgammuit npumep: a = 51 = 173, b = 68 = 17 - 4 (ipu 9TOM YUCJIO COJJIAT B POTE PABHO
51+ 68 = 119 < 120). Torga pory MOXKHO TIOCTPOUTD B 7 PsiIoB 110 17 WeJI0BEK; IepBble TPU psija —
IIEPBBIA B3BO/I, OCTAJIbHbIC YeThIpe psdjia — BTOPOR B3BOI.

6) [Ipeamosokum, 9T0 poTa mocTpoeHa TpedyeMbiM obpasom mo 11 gesosek B ps. Torma a u b
nensresa wa 11. C yuérom HepasencTB (14) mMeeM eIMHCTBEHHYIO BO3MOXKHOCTE a = 55, b = 66. Ho
toria a + b = 121 > 120 — nporuBopeyue.

B) IlycTh pora mocrpoena Tpebyembim obpazoM 110 k deosek B psij (k > 8). Torma a u b nensarcs
Ha k. U3 wepasencts (14) cremyer, uro k < 17. Ocraérest nepebpars 10 Bapuantos ¢ k = 8,9,..., 17,
B KayKJIOM U3 HuX Ha oTpeske [51;68] moxer 6bITh camoe Gosblnee JBa dnciaa a u b. Obosnavaem
r = a + b 9ucjo coaT B pore.

1) k=8 = a=56,b=064, r=120.

2)k=9 = a=54,b=063,r=11T.

3) k=10 = a =60, u He cymectByer b € [51;68].
4) k = 11 — HEeBO3MOXKHO O IYHKTY 6).
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5) k=12 = a = 60, u He cymectByer b € [51;68].
6) k=13 = a=>52b=065r=117.

7) k=14 = a =56, u ue cymecrsyer b € [51;68].
8) k=15 = a =60, u He cymecrsyer b € [51;68].
9) k=16 = a = 64, u e cymecrsyer b € [51;68].

10) k=17 = a=>51,b=68, r=119.

C yuérom ycioBusg r < 120 MBI BHJIUM, 9TO B poTe MOxKeT ObITh 117 wan 119 connar.

3AJ1AYA 40. OTBET: a) na; 6) Het; B) 33.

PEMEHUE. [lycTh KynjieHO o KpacHBIX U Y CHHUX KapaHjarieil. Torma
172 4+ 13y < 495 (15)

[IPH JIOIIOJHATEILHOM YCJIOBUH
—-5<y—z <5 (16)

[Iycrs k = x + y — 4mcsio KyIUleHHBIX KapaHjarieii. Beipasus orciofa y = k — & 1 101CTaBUB B
HepaseHcrsa (15) u (16), moxyanm cucremy

13k + 4 < 495,
k—5 k+5 (17)

—— <z <
5 TS

a) Ilycrs, nanpumep, = 18 u y = 14. Torma 17 - 18 + 13 - 14 = 488, u oba Hepasencrsa (15) u
(16) BBIIOJIHEHBI. 3HAUNT, 32 KapaH/IAIla KyIUTh MOXKHO.

» [Ipumep naxomum, nosaras k = 32 B (17):

{416 + 42 < 495, {x <19,
<~

§<x<§
2\ \27

U MOXKHO B3$ITh, HaIIlpuMep, £ = 18. <«

6) ITycrs k = 35. Cucrema (17) npunumaer Bu;:

455 + 4z < 495, {x <10,
<~

@<x<40 15 <z < 20.

9 ST 9
[Tonyuennas cucrema He UMeeT pelrreHnit. SHAYUT, 35 KapaHIaIeil KyluTh HeJTb3s.

B) IlockosbKy 32 KapaHjalia KyInuTh MOXKHO, a 35 — HeJIb3sl, TO OCTAETCs IPOBEPUTH 3HAYCHUS
k=33uk=234.

Ecmu k = 33, o cucrema (17) npunumaer B

429 + 4 < 495, {I <16,
=

BB 14 < z < 19

2 2
Pemenns ects: manpumep, x = 14 (u Torga y = 19). 3naunTt, 33 KapaHgaa KynuTh MOXKHO.
Ecmm xe k = 34, To

442 + 4z < 495, r <13,
?gg;g?, 14<x2<19
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Pemtennit ner. 3uauuTt, 34 KapaHama KylnuTh HEJIb34.
Wrak, MOXKHO KyIHUTh camoe 0oJiblliee 33 KapaHalla.

BAAYA 41. OTBET: a) na; 6) ner; B) 198/7.

PEMEHUE. O6o3nauum a, b, ¢, d, e, f u g BbIOpaHHBIE CEMb YHCE]I, PACIIOJIOKEHHBIE B TOPSIKE
BO3pacTanud. lorma

at+bt+ct+d+e+f+yg B_A_a+b—|—c—|—e—|—f+g—6d

A= B =
& 7 ’ 7

a) [Tycrs BeiOpans! uncia 1, 3, 5, 11, 15, 17, 27. Torna, Kak HeTpy/HO poBepuTh, B — A = 2/7.

» Ham myxxHO, uT00BI @ + b+ c+ e + f + g = 6d 4 2. Buaum, uro seBad dacTh maér npu JesieHun Ha 6
octaTok 2. Ciejisi 32 OCTATKOM, U IOJAOUPAEM ITOJIXOJISIINE TUCTA. <

6) Ipegmomnoxum, aro B — A = 3/7. Torna a+b+c+e+ f + g = 6d + 3. CreBa cront 1éTHOE
qresIo (CyMMa IMIeCTH HEeUETHBIX dncest), a clipaBa — HedéTHoe. [IporuBopeune.

B) Ham Hy»KHO HaiiTn MakcuMasbHOe 3HaUeHne BenauHbl S = a+b+c+ e+ [+ g — 6d. Unmeem:
S=(g=d)+(f—d)+(c—d)—(d—c)— (d—b) - (d—a).
dAcno, uro ¢ <79, f <77, e <75, d>T7,¢>5,b>3, a>1, nosromy
g—d<T72, f—d<T70,e—d<68, d—c>2,d—b>4, d—a > 6,

TaK 4TO
S<724+704+68—-2—-4—6=198.

Onenka Touna: nmpu @ = 1, b =3, ¢ =5, d =7, e =75, f =77, g = 79 umeem S = 198.
CurestoBaresibHO, HanbOJIbINEe 3HAUeHKe S paBHO 198, a Hanbosbinee 3nadenne B — A pasao 198/7.

SAJIAYA 42. OTBET: a) Het; 0) J1a; B) 6/7.
PEIIEHUE. Ilycth a < b< c<d <e < f < g — onenkn skcrnepTos. Obo3HATIM

r=b+c+d+e+f, y=a+g.

Torya crapbiii pefitunr pasen (r + y)/7, HOBBII peifiTuHr paBeH /5, a MOJY/Ib PA3HOCTU PEHTHHIOB

A:

) 7 35

T a:—l—y‘_ |22 — 5y

_ 1 _ 3 _ 1T
a) Ilpeanosnozkim, uro A = o . Torma |22 —5y| = 5z = £ . [lomyumsock, uTo memoe "uco |2z —5y|
PaBHO HEIEJOMY — IPOTHBOPEHUHE

6) Ilycrs skcneprer nmocrapuau onenku 0, 1, 2, 3, 5, 6, 7. Torga crapeiit peiitunr pasen 24/7,
HOBBII pefitunr pasen 17/5 u A = 1/35.

» [Ipumep cTpouTest IeMeHTapHO: HYKHO MOJ00paTh OIEHKN Tak, I9TobObl |22 — 5y| = 1. <«

B) Ornennm Besmanny 2x — 5y. st 9T0r0 3amminem eé cieayrommm o6pa3oM:

20 —by=2(b+c+d+e+ f)—5(a+g) =
=0b—-a)+(c—a)+(d—a)+(e—a)+(f —a)—
—(g=0)—(g—c)—(g—d)—(g—e)—(9— )

40



3aMeTI/IM, Y9TO BBIIIOJITHEHBI HEPpaBEHCTBa.:

1<b—a<7, 5<g—b< 11,
2<c—a <8, 4<g—c< 10,
3<d—a<9, 3<g—d<9,
4<e—a<10, 2<g—e<8,
5< f—a<ll, 1<g-f<T.

B cumy sTux HEpaBeHCTB MMeeM OIEHKY CBEPXY
20 -5y <7T+8+94+104+11-5-4-3-2-1=30

7 OLCHKY CHHU3Y
20 —5y>21+24+34+44+5-11-10-9-8—-7=—-30.

CrenoBarenbho, |2z — 5y| < 30 n

T35 T
PaBencrBo jocturaercss B TOM cjydae, KOTrja B OIEHKE CBEpXYy WM CHU3Y MMeeT MeCTO PaBEeHCTBO,
TO €CTh, HATIPUMED, TIPU BbICTaBJIeHUN dKcrepramu oreHok 0, 7, 8,9, 10, 11, 12 (apyroit mpumep —
0,1, 2,3,4,5,12).

Urak, nanbosbiee Bo3MoKHoe 3Haderne A pasmo 6/7.

30 6
< —

3A71A4A 43. OTBET: a) 39; 6) j1a; B) 167.

PEMIEHUE. Ilycts nepsuunwili petdimune hyTdOOIMCTA €CTh JOJId IOJIOCOB 3a HEro, BbIpayKeHHAs B
nporeHTax. Torjaa mo ycjaoBUIO PERTUHT — 3TO OKPYTJIEHHBIN JI0 TEJIOTO YNC/Ia TEPBUIHBIN PEUTUHT.

a) ITycrs 3a mepsoro dyrbosmcTa mporosocoaso k denosek. Mneem:

100k 1377 1411
105 < —28 41, D e 2
05 77 <45 & S50 SF< 555

otkyia k = 7. Ilocse rosiocopanuns Bacu rnmepBudHbIi pedTUHT 1IepBoro pyTdO/IMCTa CTAHET PaBeH

100 - 7
—— = 38,88...
18 ’ ’

a pefiTuHT cTaHeT paBeH 39.

6) » YyBscTByeTcsi, 9TO TaKoe BO3MOXKHO: €C/IU JI0 TojlocoBanus Bacu y Muorux ¢pyT601ucToB NepBuyHbIii
DPENTHHI ITOJIYIIeJIbIN, TO OH OKPYIVISeTCs B OOJIBIIIYIO CTOPOHY; LIOC/IE T'OJI0COBaHs Bacu rnepBudHbIi peiiTHHT
Yy HUX CTaHeT 4yTb MEHee MOJIYLeJ0T0 U OKPYIVIMTCA B MCHBIIIYIO CTOPOHY, U T€M CaMbIM CyMMapHbBII pedTHHT
CUJIBHO yIaJIET.

Mgl nocTpouM cpa3dy «MaKCHUMAaJIbHBII» [IPUMeEDP, B KOTOPOM IIePBUYHBIN DEUTHHT gcexr PyTOOIUCTOB J0
rosiocoBanust Bacu nosytesbiii. JlaHHbI TpUMep MPUTOJANTCS HAM B IIYHKTE B). <

[Ipeamooxkum, aro g0 Bacu mporosiocosaso 200 yemoBek: 67 u3 HUX — 3a 1epBoro ¢gpyrdosmcTa,
1 IO OJTHOMY — 3a KayKJOro M3 OCTAJBHBIX 133 dyrbosmcros. Torma mepBUYHBIN PEUTHHT TEPBOTO
dbyr6omcra pasen 100-67/200 = 33,5, a 'y ocranbubix — 100-1/200 = 0,5. CooTBeTCTBEHHO, pEHTHHD
nepsoro dyrdosucta pasen 34, a y octajibibix — 1. Cymmapubiii pefitunr pasen 34 + 133 - 1 = 167.

[Iycts Bacs mporosiocoBast 3a nepsoro ¢yroosucta. [lepuunstit peittunr mepsoro dyrboucTa
cran paser 100-68/201 ~ 33,8, Tak 410 ero peiTunr ocrascs pase 34. [lepBudnblii pefiTHHT ocTa b
HbIX dyTbosmeros cran pased 100 - 1/201 ~ 0,498, u ux peiirunrun obpaTmwinck B Hyb. CyMMapHBIit
peilTuHT cTaa paBeH 34, TO ecTh yMeHbIUIcH Ha 133 > 27.
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B) CyMMa [epBUYHBIX PERTHHIOB Beex (hyTho/mcToB, ouen 1HO, paBHa 100. Peiitunr dpyrbosmcra
MOYKET MPEBOCXOIUTH €0 IMePBUYHBIN pefiTuHr camoe 6osbinee Ha 0,5. [TosToMy cymMMapHbIil pefiTUHT
Bcex 134 dyTbOJIMCTOB HE MPEBOCXOIUT

100 + 0,5 - 134 = 167.

[Ipumep myHKTa 0) MOKA3BIBACT, YTO CYMMAPHBIN pedTuHT MOXKeT ObITh paBen 167. CiemoBaresbHO,
167 — nauboJiblllee 3HAYEHHE CyMMapHOI'O PEHTHHTA.

SAJIAYA 44. OTBET: a) na; 6) ner; B) 110.

PEIIEHUE. a) Hanpuwmep, 2014 = 2006 + 8.

6) Ilpenmonoxkum, aro uucao 199 siBiagercs cyMMOR JIBYX HATYpATbHBIX YUCEN C OJMHAKOBOM
cymmoit mudp. Torga oiHO U3 9THX YKces — Tpéx3HAUHOE (B MPOTHUBHOM CJIydae UX CyMMa He Mpe-
BocxouT 99 + 99 = 198), a apyroe — aBy3HAYHOE (B MPOTUBHOM CJIyUae Jjisi HEKOTOPBIX Udp T 1 y
mveem 199 = 192 +yuy = 1+ 9+ 2 > 10 — nporusopeune).

Nrak, jrsa nekoropsix udp a, b, ¢, d nmeem

199 =T1ab+cd = ab+cd=99 = (10a+b)+ (10c+d) =99 =

a+c=09,
= 10(a+c)+(b+d) =99 = {b+d:9,
OTKY/Ia
a+b+c+d=18. (18)
Kpowme Toro, 1 +a + b = c+ d, To ecTb
c+d—a—b=1 (19)

Ckuajipiast paercTsa (18) u (19), momyanm 2(c+d) = 19 — npoTuBopedne, IOCKOJIBKY CJIeBa CTOUT
4ETHOe 1HCII0, & cripaBa — HeuéTHOoe. Crie/0BaTe/IbHO, iCI0 199 Heslb3s IPEeICTaBUTD B BUJIE CYMMbI
JIBYX HATYPaJIbHBIX YHCEJI C OJMHAKOBOI CyMMOii nudp.

B) IIpexie Bcero obpaTum BHUMaHUE Ha Takoii obmuii dakr. PaccMoTpuM mponsBosibHOE HATY-
paJIbHOE IUCJIO M = D1P3 - - - Pk- BBIUTEM U3 HETO CyMMY ero nudp:

n—(pr+pt+...+pp) =
=105t + 10" 2py + ...+ 10pe_1 + e — (P + P2+ F DRt F k) =

=99...9p91+99...9p + ...+ 9pi_1.
k—1 k—2

MpbI mostyamim HeoTpulaTeabHoe Jucio, Kparaoe 9. Orcroma ciemyer, 9To:
e J11000€ YUCJIO HE MEHBIIE CYMMbI CBOUX IHMP;
® UNCJIO ¥ CyMMa ero 1udp Jal0T OJUHAKOBbIE OCTATKU IIPU JeJeHnn Ha 9.

Bosspamaemcs kK perrernto 3aa4u. [lycts a1 < ay < az < ay < a5 — pas3indHble HaTypPaJbHbBIE
YHCIA ¢ OJJMHAKOBON CyMMOit up S, U 9UC/I0 & SIBJISIETCS UX CYMMOMN: T = a1 + as + a3 + a4 + as.

Kak mbr ToIBKO 9TO BHeu, a; = S. Kpome Toro, aucia ay, ..., a5, UMesi OJUHAKOBYIO CYMMY
ndp, JAI0T OJUHAKOBBIE OCTATKU IIPU JACJCHUN Ha 9, U M09TOMY pa3HOCTD JIIOOBIX JIBYX 9THX UUCE]I
e Menbire 9. CregoBaTesbHO,

r2S+(S+9)+(S+18)+ (S+27)+ (S+36) =55+ 90,
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necmu S >4, tox >5-4+ 90 = 110. Onenka rouna: 4 + 13 + 22 + 31 4+ 40 = 110.
Ocraéresa paccMmorpersb ciaydan S < 3.
— Ecim S =1, To x > 1+ 10 4 100 4 1000 + 10000 = 11111 > 110.
— Ecm S=2,toxr >2+11+20+ 101 + 110 = 244 > 110.
— Ecmm S =3, roxr >3+ 12+ 21+ 30+ 102 =168 > 110.
3HaYUT, HAUMEHbIIIee BO3MOKHOe x paBHO 110.

» [lorpanutnoe 3nadenune S = 4 MOsIBUJIOCH U3-3a TOTO, 4TO pu S = 1,2, 3 He ynaércss 000UTUCH TATHIO JBY-
3HAYHBIMU YMCJIAMU — MBI HEU30EXKHO «BBLIE3eM» B TPEX3HAUHBIE, UTO MPUBEIET K yBesundenuto x. [loaromy
YyBCTBYETCsI, YTO MUHUMAJbHOE 3HAUYEHUEe T OyJeT JOCTUTHYTO UMEHHO pu S = 4. <

BAIAYA 45. OTBET: a) na; 6) 17; B) 41.
PEMEHUE. IlycTh & roHomIel oTipaBuin 110 4 mucbMa u y 1oHoIei ornpasusn 1o 21 nucemy. Tora
T+ Yy = n — KOJMIECTBO JAeByIIeK, 4r + 21y = p — KOJIMYIECTBO OTIIPABJIEHHBIX ITHCEM.

a) [Tycrs, manpumep, © = 14wy = 3. Torman = 17 u p = 119 = 17- 7. OueBugno, uro 119 nucem
MOKHO PacIpeienTh MexK1y 17 JeByIikaMu Tak, 9TOObl KaxKjasl JEBYIIIKa MOJIyInIa 7 ITUCEM.

» [Ipumep maiizen rak. Umeem: 4z + 21y = 7(x +y) win 3z = 14y. Tenepb MoxkHO B3sdTh . = 14 1y = 3. <
6) Ilycrs kaxmas neBymka moayqwmaa k mucem: 4x + 21y = kn. IoxcraBus cioga x = n — ¥,

nosyanm 17y = (k — 4)n. Bamerum, 9to k — 4 Menbie 17, TOCKOIBKY

Cdx+2ly 4w+ 21y - 21z + 21y
on x4y r+y

k 21

(B 9TOll IENOYKEe HEPABEHCTBO CTPOroe, Tak Kak 10 ycjoBuioo x > 2). SHauut, n jeaurcs Ha 17
u oromy n > 17. [Ipumep ¢ n = 17 upusenén soime. Cjie10BaTeIbHO, HAUMEHBIIIEE BO3MOXKHOE
KOJIMYECTBO JIEBYIIIEK PABHO 17.

B) Ilycre geByriku nosyumnu ki, ks, ..., k, nucem (cumraem, aro ki < ko < ... < k,). Torma
kv 20, ko >1, ..., k, >2n—1, orkyza

n(n —1) '

p=ki+k+...+k>214+24+...4+(n—-1)= 5

C npyroit CTOpOHBI,
p=4dr+2ly=4x+21(n —x) =21n — 172 < 2ln — 17 -2 = 21n — 34.

[Tony4uaem HEpaBeHCTBO

-1
Mé?ln—% S n?—43n+68<0 & —————<n

43 — /1577 _ 43 + /1577
2 2 = 2 '

B gacrtHOCTH,

_ 43+ V1600 _ 83

" 2 9

TO ecThb N < 41.

[Tokaxkem, gaTo 3Ta onenka TouHa. llycts n = 41. Ilomoxum x = 2. Torma y = 39, u gucso
OTIIpaBJIeHHBIX TuceM p = 4 - 2 4+ 21 - 39 = 827. Ocraércst nmonoxkutb ky = 0, kg = 1, ..., kg = 39,
k41 = 47; neiicTBUTENBHO,

Fi+ko+.. . +k,=14...+39+47 =827.
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Nubivu cjioBaMu, epBasd JEBYIIKA HE TOJIYYUIa HU OJIHOIO MUChMa, BTOPAas MOJIYYUIa OJHO ITHUCHMO,
ooy 40-a monyunna 39 mucem u 41-a nomyunia 47 nmcem.

» CoobpazkeHmus, TPUBOISIINE K IIPUMEDPY, TpocThl. Kemm n = 41, To duciio nucem

41 - 40

pz20+1+...+40= = 820.

C apyroit croponsl, p = 21n — 172 = 861 — 17x, u npoxoaur x = 2: Torma p = 861 — 17 -2 = 827 > 820. «

Taxum obpasoM, B rpyliire MOXKeT ObITh camoe OoJbinee 41 jieByIiKa.

BAJAYA 46. OTBET: a) met; 6) met; B) 10.

PEIIEHUE. a) Boimuriem Bce BO3MOYKHBIE [IAPBI, B KOTOPBIX OJIHO YKC/IO B TPU pa3a 0oJIbIIe Jpyroro:
(1,3), (2,6), (3,9), (4,12), (5,15), (6,18).
CymMma BbITIMCAHHBIX duces paBHa 84 < 170. 3HauuT, cymMMa BHIOpAHHBIX YUCET HE MOXKET PABHSATH-

ca 170.

6) IIpemmosioxkum, aro k = 11, To ecthb BbIOpansbl Bee ucia or 1 jo 22. Ix cymma
S=14+2+...4+22=253.
[TockosbKy BCe CyMMBI B apax Pa3jndHbl U HE TPEBOCXOAAT 27, Jjisd S UMeeM OIEHKY:
S<2T+264 ...+ 17 =242,

[Tonmyuennoe nmpoTuBOpeYne MOKA3BIBAET, YTO k HE MOXKET PaBHATHCS 11.

B) IBajnars unces or 1 j1o 20 MOXKHO pa3bUTh Ha Mapbl Tak, YTOOBI CYMMbI BO BCEX Mapax ObLIn
pas3/IUYHbl U HE TIPEBOCXO NN 27:

(20,7); (19,6); (18,8); (17,5); (16,4); (15,9); (14,3); (13,10); (12,2); (11,1).

CitestoBaTeibao, HanboIbIliee BO3MOXKHOE 3HadeHue k pasao 10.

» 3a KaJ[POM OCTAIOTCsI PACCYK/IEHMS, IIOKA3BIBAIOIINE, YTO UCKAThH IpuMep Hato HadnHas ¢ k = 10. MimenHo,
mycTh BbiOpano 2k uwuces. Torga ux cymma

2%k(2k + 1)

=2%k% + k.
5 +

S>21+2+4+...+2k=

C apyroit cTOPOHBI, TIOCKOJIBKY BCE CYMMBI B ITapax pas3jddHbl U HE IMPEBOCXOIIT 27, MMeeM

k— k2
S<27+26+...+(27—k+1):557.

[MTamc HaiiT TpUMEP UMEETCS TOJIBKO B TOM CJIydae, eCJIn

_ 1.2
2k2+k<w & kg%,

Tak uTo k = 10 y2Ke MOxkKeT mojoiTu. «
BAJAYA 47. OTBET: a) net; 6) 1a; B) 6.

PEIIEHUE. a) Pasnocts ancia 11 u 106010 u3 0CTaBIIUXCS YHUCENT 10 MOJYJIIO He peBocxoguT 10,
[I03TOMY, KAKOBa ObI HU OblLJIa, pACCTAHOBKA YUCET 10 OKPY2KHOCTH, BCE PA3HOCTU HE MOT'YT OKa3aThCs
He MenbIe 11.
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6) PaccraBum uunciia 1o oKpy2KHOCTH B cjiejyrorneM nopsizike: 1, 12, 2,13, 3, 14, 4, 15, 5, 16, 6, 17,
7,18, 8,19, 9, 20, 10, 21, 11. JIerko BUJAETH, 9TO PA3HOCTH JIOOBIX JIBYX COCEIHUX YUCE]T IO MOJLYJIIO
He MeHbIIe 10.

B) Yucma 1, 2, ..., 7 HazoBéM ocHosHwuimu. Ilpu jr060ii paccranoBke uumcesn 1, 2, ..., 21 mo
OKPYZKHOCTH PEaJN3yeTcd OJTHA U3 JABYX CUTYaIAN.

1. Kakue-To JiBa OCHOBHBIX YHUCJI& CTOAT PAJIOM WK depe3 ojiHo. Torjaa pa3sHocTh 3TUX OCHOBHBIX
qucesl He TPeBOCXOUT 6.

2. Kaxioe tperbe 4umcjio — ocHOBHOe. Torja MexKJly KaKUMU-TO JBYMs OCHOBHBIMHU HHCJIAME
OKayKeTcs IUCJI0 8, U TOrJa OJIHA U3 COOTBETCTBYIOINIUX pa3HocTeil OyaeT He OosbIie 6.

Taxum obpazom, 1pu Jio00#t paccTaHOBKE HAAETCS Pa3HOCTH, HE MPEBOCXOJdINas 6, mM03TOMY
k < 6. C gpyroit croponsl, /s pacctanoBku 1, 8, 15, 2, 9, 16, 3, 10, 17, 4, 11, 18, 5, 12, 19, 6, 13,
20, 7, 14, 21 Bce pasnoctu He MeHbIine 6. 3uaunT, HanbOJIbIIEE 3HAYeHUE k paBHO 6.

BAJIAYA 48. OTBET: a) na; 6) wer; B) Z \ {—1,1}.

PEMIEHUE. HaszsiBaeMm unciio docmustcumovim, €Cii OHO MOZKET ObITh 3HAUECHUEM S.

a) Hucso 8 mocTrKNIMO:
(=7)+(=6) +(=5)+(—4)+(-3)+(-2)+ (1) +0+1+2+34+4+5+6+7+8=28.

» [IpuBeaEHHBIN IpUMeEDP He SIBISETCS CaMBIM IIPOCTBIM (BO3MOXKHO, cKaxkeM, —1 + 1 + 3 + 5 = 8), oxgnHako
OH WJUTIOCTPUPYET UJICI0 PEIeHUs! MyHKTa B) JAHHON 3a/a4u. <

6) Ilpeanonoxkum, aro cymma k 4ieHOB apudMerndeckoii mporpeccun a, a +d, ..., a+ (k—1)d
paBHa 1:
2a + (k—1)d
2
Orcrona cieyer, aro k — genurens ABORKE; HO 9TO IPOTUBOpednT yeaosuio k > 3. TTosromy umco 1
HE JJOCTUZKIMO.

k=1 & k(2a+ (k—1)d) =2.

B) Paccyxk/enus, aHasorudubie MyHKTY 6), HOKA3BIBAIOT, 9TO 9uca0 —1 He mocTuzkumo. Huceso 0
moctmkuMo: —1 + 0+ 1 =0.

[Iycts n > 2. Torpa, Mo aHAJOrMK C IPUMEPOM IYHKTA &), THCIO0 1 sABJISETCS CyMMOi apudme-
THIECKOI IIPOrPECCUH C PA3HOCTHIO 1:

n=(n+1)+(n+2)+...+(-)+0+1+...4+(n—2)+(n—1) +n,

B KOTOPO KOJMYECTBO CJlaraeMbIX paBHO 2n > 4. Amnajormvno, g n < —2 WMeeM CyMMYy Kak
MHUHUMYM YeTBIPEX CJlaraeMbIX:

n=n+n+1)+n+2)+...+(-1)+0+1+...+(—n—2)+ (—n—1).
CirenoBaTebHO, J1000€ TIEI0€ N, OTJIMIHOE OT +1, SIBIAeTCA JTOCTUKIMBIM.
BAIAYA 49. OTBET: a) na; 6) ner; B) 7.

PEIIEHUE. a) [a, Bce HO/I moryr 6biTh paBHb! equnure. [Ipumep:
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11 18
12 17

13 10

14 9
15 16

6) Homycrum, aro Bce HO/IL nomapuo pazmudassl. VX mecaTh, mosTOMY Cpejin HUX HaiieTcs nBy-
3HavHOe 4ncyo. Ecau aBa pasimdanbix gncia nMeoT japysHadabii HOJL, To xors Obl 0IHO M3 HEUX
oosibiiie 20. Ho B Hamem Habope Takoro dmciia HET — IIPOTUBOPEUNE.

B) U3 mpeiblIyIiiero myHKTa CIe/yer, 9To KoJndecTBo nonapHo pasananbix HOJI He mpeBocxomnt
nepsaru. lasee, HOJI aByx ducest jaHHOTO HAOOpa HE MOXKET PABHATHCs 7 UK 8, TaK KaK Ha 7 JICJIATCS
TOJIBKO 14, a Ha 8 — TosbKo 16. 3HauuT, KomyecTBo monapuo pasinaabix HO/I vHe Gostee cemu.

[Ipumep paccranoBKH, 1pu KOTOPOit KoJndecTBo pazianduabix HOJl paBao cemu:

10 15
14 9

11 18

13 12
17 16
B camom sete, HOJI(18,9) = 9, HO/(9,15) = 3, HOJ/I(15,10) = 5, HOJI(10,14) = 2,
HO/I(16,12) = 4, HO/I(12, 18) = 6, a ocrasbubie HOJI paBubr 1.

3A71A49A 50. OTBET: a) 1, 2, 3; 6) net; B) 8.

PEMEHUE. Ilycts aq, ..., a, — ucxomgHasa apudmerndeckasd mporpeccusd. MareMaTuk cHava/ia Bbl-
YUCTIIET PA3HOCTH
2 2 2
rm=(a1+...+a,)" —(ai+...+a2),

a IIOTOM — Pa3HOCTb
2 2 2
Tpp1 = (@1 4 .. 4 Gpgr)” — (@] + ...+ as ).

[Ipeobpazyem BTOpPYIO pa3HOCTS:

ropt = (a1 4+ an) +anp)’ = (@l +.. o +ahy) =
:(a1—|—...—I—an)Q—i—Q(al—|—...—|—an)an+1+ai+1—(a%—i—...—l—ai)—aiﬂz
=rn+2(a+ ...+ ap)api1-

Orcrona
Tl — Tn = 2(a1 + ... 4 ap)api1- (20)

a) Hyxmnwbriit ipumep: 1, 2, 3. B camom jeire,
(1+2+3)2—(17+2°+3) =22, (1+2+3+4)°—(1*+2*+3*+4%) =10;

BTOpas BeJimdrHa O0JIbIlle 1epBoil Ha 48.
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» DTOT HpuUMep JIErKO HAXOUTCs ciepyromuM obpasom. Cormacho (20) umeem:
Tn+l —Tn = 2(&1 +...+ an)anJrl =48 = (a1 + ...+ an)an+1 = 24.

Bumum, 910 an41 ecTb genuresib dncia 24. [logobpaTs HyKHbIE YUCTIA JAJBIITE HECTIOXKHO. «

6) IIpeanonoxum, aro n = 12. Ilycrs d — passocts nporpeccuu. 13 (20) mosryaum:
1440 = 13 — T'ig = 2(&1 + ...+ alg)alg = (2@1 + 11d) -12 - (a1 + 12d),

OTKYyJa
(2a; + 11d)(ay + 12d) = 120.

BcenomauM Ternepb, 9TO MO YCJIOBHIO IIPOIPECCUS] COCTOUT U3 HEOTPUIIATEIbHBIX IEIbIX YUCEsT U
sIBJIsieTCs BO3pacTaoteit; 3uaqnt, a; > 0 u d > 1. Ho Torma jieBast 9acTh M0JIy4€HHOTO PABEHCTBA
He menbIrne 11 - 12 = 132 — nporusopeune. Cjie10BaTEIbHO, N HE MOYKET PABHATHCS 12.

B) meem:
1440 = rp1 —rn = 2(a1 + ... + ap)ans1 = (2a1 + (n — 1)d) - n - (a1 + nd). (21)
N3 nepasencts a; > 0 u d > 1 ciiejiyer oreHka
(2a; + (n—1)d)-n-(a; +nd) > (n—1)-n-n=(n—1)n?

TaK 9TO
(n — 1)n? < 1440.

Orciona n < 11 (u 970 emé pas JoKa3bIBaeT HEBO3MOXKHOCTL n = 12 B mynkre 6). lasee, u3
paBencrsa (21) mbl BuguM, ato 1440 mesmres Ha n. 3ua4nT, n = 11 HEBO3MOXKHO.
[Iycts n = 10. U3 (21) momy4aem:

Ecmm d > 2, To neBast yacThb nocseHero paBencrsa He Menbine 18 - 20 > 144. [Tostomy d = 1:
(2a; +9)(a; +10) = 144 = 2a? + 29a;, — 54 = 0.

JIMCKpUMUHAHT JIAHHOTO KBAJIPATHOTO ypaBHEHUs, paBHBI 1273, He dABjgeTCd KBaJIpaTOM Iie-
joro yucia. [losToMy KBajparnoe ypaBHEHHE HE MMEET IMEJOYNUCICHHBIX KopHeid. 3uauut, n = 10
HEBO3MOYKHO.

[Iycts n = 9. U3 (21) momyuaem:

(CLl + 4d> (a1 + gd) = 80.
Ecmu d > 2, 1o neBas yactb He Menbiie 8 - 18 > 80. Ilpu d = 1 umeem KBaJipaTHOE ypaBHEHUE
a? 4 13a; — 44 = 0,

y KOTOPOIO HET LEJIbIX KOPHE. 3HAYUT, 1 He MOXKET PaBHATHCA 9.
[Ipumep HyzKHOI porpeccun ¢ n = 8 mocTpouTh MoKHO. 13 (21) mmeem:

(20,1 + 7d) (a1 + Sd) = 180.

logsirest uncna a; = 4 u d = 1. Takum obpazom, mogaxodias mporpeccust: 4, 5, 6, 7, 8,9, 10, 11.

» IIpumep HalimeH U3 TeX Ke cCaMbIX COOOparKeHmii: ecan d > 2, TO JeBast 9aCTh He MeHbIe 14-16 > 180.
Buaunr, d = 1. Torga (2a; + 7)(a1 + 8) = 180, u ocTaércst penIuTh 9TO KBAIPATHOE ypaBHEHUE. <
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Nrak, ncxoanast mporpeccust MOYXKET COJIEPKATh caMoe O0JIbIliee 8 YJIEHOB.

BAJIAYA 51. OTBET: a) 7, 5, 3, 1; 6) ner; B) 348.
PEIIEHUE. Beeném obo3nadeHmst:
r=a+b y=a-0b, z=c+d, t=c—d.
OueBuaHO, 9TO & > Yy U T > z > t. B 9TUX 0003HAYECHUAX UMEEM:
at+b+c+d=x+z a*—b+c—d*=azy+ 2t

a) CoryiacHO yCJIOBUIO UMEEM CUCTEMY:

{x + 2z =16, (22)

xy + 2t = 32.

BamMeTM, 9T0, TOCKOIBKY T — Yy = 2b €CTh YUCJI0 Y9ETHOe, UNC/Ia T U Y OJHOM Y6THOCTH (TO €CTh
0ba uéTHble nir 00a HEYETHBIE OJJHOBPEMEHHO ). AHAJIONMYIHO, YUC/Ia 2 U T OJIHON Y6THOCTH; OTCIO/IA U
U3 HEPABEHCTBaA 2 > ¢ CJIEJIyeT, 9To z > 3. A U3 1mepBoro ypaBHeHHsI CUCTeMbI (22) U U3 HEPABEHCTBA
T > z caenyert, 9To 2 < 7. PaccMoTpuM Bce BO3MOXKHBIE CIydal JJIS 2.

e z = 3. Torma x = 13, t = 1, u Bropoe ypaBHenue cucrembl (22) npuaumaer Buj 13y + 3 = 32
i 13y = 29. 910 HEBOBMOXKHO, Tak Kak 29 He nenurcs Ha 13.

e 2 =4 Torma x = 12, t = 2. Bropoe ypasHenue cucrembl (22) npuanMmaer Buj 12y + 8 = 32,
oTkya y = 2. Jlerko naxomaum orciona: a =7, b=>5,c=3,d = 1.

e 2 =1>5. Torna z = 11, u Bropoe ypaBHenue cucrembl (22) npunumaer suj 11y + 5t = 32. Ecim
t=1,10 11y =27, ecsiu t = 3, 1o 11y = 17; u 1O, U JAPyroe HEBOZMOKHO.

e >z = 6. Torma x = 10, u BrOpoe ypasHeHue cucreMbl (22) npunumaer Buj 10y + 6t = 32 win
5y+ 3t = 16. IlockosibKy y 9éTHO (Kak U ), IMEeTCsl €JIMHCTBEeHHAsT BOSMOYKHOCTD § = 2; TOrIa
nt=2. Haxomum: a =6, b =4, c =4, d = 2. 9T0 HEBO3MOKHO B CHJIy YCJIOBHUs b > c.

e » = 7. Torma x = 9, u Bropoe ypasuenue cucrembl (22) npunumaer sug 9y + 7t = 32. Tlo-
CKOJIBKY t HEYETHO (Kak W 2), MOXKeT ObITh Jiuiih ¢ = 1 wim ¢t = 3. B s1ux cayvasax mosydaem
coorBeTcTBeHHO 9y = 25 m 9y = 11; u TO, U Jpyroe HEBO3MOKHO.

Takum obpazom, umeem a =7, b=5,c=3,d = 1.

6) IIpemmosoxkum, aTo 310 BodMoxkHO. [losryaaem cucremy:

r+z =29,
(23)
xy + 2t = 29.

[Tockobky zy > x u zt > z, JaHHas CHCTeMa MOXKET MMETh pelleHue JIMmb npu y = t = 1.
Nneem, crajio 66iTb, a —b =c—d =1, 0 ectb b = a — 1 u ¢ = d + 1; Torga mepBoe ypaBHEHUE
cucreMsl (23) maér:

a+(a—1)+d+(d+1) =29,

wim 2a + 2d = 29. IIpumnum K mpoTUBOPEYHUIO: CJIeBa CTOUT YETHOE YHUCJIO, a CIIpaBa — HEYETHOE.
CrenoBaTesnsHo, paseHcTsa a + b +c+d = 29 u a? — b + ¢ — d®> = 29 He MOTYT BBITIOTHATHCS
OJIHOBPEMEHHO.
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B) Mmeem cucremy:

x + z = 1400,
xy + 2t = 1400.

CuoBay =t=1,toectb b =a—1uc=d+ 1. B gannom ciayaae nosyanm 2a + 2d = 1400,
orkyia a = 700 —d u b = 699 — d. /lokHo ObITE b > ¢, mm 699 —d > d+ 1, orkyna d < 349. Takum
obpazom, nmeercs 348 BO3MOXKHBIX 3Havdennit d = 1, 2, ..., 348 u, cOOTBETCTBEHHO, 348 BO3ZMOXKHBIX
sHadenuit a = 699, 698, ..., 352.

BAJIAYA 52. OTBET: a) na; 6) mert; B) 91.
PEIIEHUE. a) /Ta, moxer. Hanpumep, 410 : (4 + 1+ 0) = 82.
» Kaxk mocrpoen mpumep? Pacemorpum Tpéxsaaunoe qucio Tyz = 100x + 10y + z. Vmeem:
100z + 10y + 2 =82(x +y+2) = 18x =72y +8lz = 2z =8y+9z.

[Tosryaennomy paBeHCTBY yaoBeTBOpsioT mudpet x =4, y =1, 2 = 0. <«

6) [IpeamosioskuM, 9TO JjIsi TPEXZHATHOTO YHC/IA TYZ BBIIIOJHEHO PABEHCTBO
100z + 10y + z = 83(z + y + 2),

TO €CTb
172 = T3y + 82z, (24)

Camas 6osbiias mugpa — 310 9, mosTOMY
T3y + 82z < 17-9 = 153.

OTCIO,[L& BUJHO, 9TO BO3MO2KHbBI JIMIIb JBa CJIy4dad: £ = 0 nmm z = 1.

1. Ecim z = 0, 1o u3 (24) nonyuaem 17x = 73y. 3uaqur, 17z jgeaurcs Ha MPOCTOE THCIO 73.
Onnako uu 17, vu x (6yayum nudpoit) Ha 73 He genarcs. [Iporusopeune.

2. Ecm z = 1, To u3 (24) nonyuaem 17z = 73y + 82, uro e npesocxoaut 153. Buaqur, y = 0
wm y = 1. B atux ciayvasx nmeem coorBercTBenno 17x = 82 m 17x = 155; oba paBeHcTBa
HEBO3MOXKHBI, TAK KaK MX IIpaBble YacTU He jledarcd Ha 17.

[Tosry4yennble MpOTHBOPEYNS MOKA3bIBAIOT, YTO MPU JICJIEHUH TPEXZHAYHOIO YUCJIA HA CYMMY €ro
nup HE MOKET MOJTYIUTHCH 83.

B) Ilycrs cuoBa x, y, 2 — nudpsl. Uinem Hanbosibiiee HATYpaabHOE 1, TAKOE, UTO
100z + 10y 4+ z = n(x + y + 2).
[Ieperuiiiem 3T0 paBEeHCTBO CJIEIYIOINIUM 00PA30M:
n(y + z) — 10y — z = (100 — n)z,
1 TaK KaK I HE€ IIPEBOCXOIUT 97 IIOJIyIYUM:
n(y + z) — 10y — 2z < (100 — n) - 9 = 900 — 9n.
Orcrona

L 900 +10y + 2

< 25
" y+z+9 (25)
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[To ycioBuio narre Tpéx3znadnoe yucso we jgeautcd Ha 100, To ecTh y U 2 He paBHBI HYJIIO OJIHO-
BPEMEHHO; MHBIMU CJIOBAMU, BBITIOJIHEHO HepaBeHCTBO ¥ + 2 > 1. Torma /i npaBoit 4acTu HepaBeH-
crBa (25) nmeem:

900 +10y +z 900+ 10(y +2+9) =92 —-90

y+z+9 y+z+9
810 — 9z (v+z>1) 810 — 9z (220) 810
=10+ ——— < 10+ — < 104+ —=091. (26
* y+2+9 LY LTI (26)

Nrak, cupaseymBa orenka n < 91. PaBencTsBo numeer mecto it uncira 910:

910: (9414 0) =91.

» DTOT npuMep HaiTh HeTpyaHo: npu & = 9, y = 1 u z = 0 Bce HepaBencTBa B (25) u (26) npeBpamaTcs
B paBeHCTBa. <

Nrak, MakcuMasbHOE HATypasabHOE YUCJI0, KOTOPOE MOXKET IMOJIyYUThCA IPU JIeJIEHUA TPEX3HAY-
HOTO 4ucJia Ha cyMMy ero nudp, pasuo 91.

BAJIAYA 53. OTBET: a) 13835; 6) Her; B) 1041 nm 1053.

PEMIEHUE. IlycTh cpein uncen aq, as, . . . , A350 AIMEETCS T €IMHUIL, L9 TBOEK, '3 TPOEK U X4 I€TBEPOK.
Torma x1 4+ 22 + x3 + x4 = 350. Kpome Toro, no ycnosuio S = x1 + 229 + 3x3 + 44 = 569. NMmeem
TaK2>Ke:

SQ = + 41’2 -+ 91}3 —+ 16174,
53 =1 + 81’2 + 271‘3 + 641‘4,
S4 = + 16.772 + 81$3 + 256.734

a) YeqoBue Sy = 1307, S3 = 3953 IpUBOAUT K CHCTEME YETHIPEX YPABHEHUN C YeTBIPbMST HEH3-

BECTHbBIMMU:
1+ T2+ X3+ x4 = 350,

r1 + 2x9 + 3x3+ 4xy = 569,
T+ 41’2 + 91‘3 + 16[)34 = 1307,
r1 + 89 + 2723 4 6424 = 3953.

(27)

Byzem pemars 31y cucteMmy METOIOM IOC/IE0BATEIHHOTO UCKIIIOUEHIsT HEM3BECTHBIX (TaK Ha3bl-
BaeMbIM MeTosioM Laycca'). CHauasia MCKJIIOUUM T U3 BTOPOTO, TPEThero U YeTBEPTOro ypaBHeHMil.
st sToro 3amMennM BTopoe ypaBHeHHe cucreMbl (27) Ha pasHOCTh BTOPOTO ¥ IIEPBOIO; TPEThe — Ha
Pa3HOCTBb TPETHEro U BTOPOI'0; YeTBEPTOE — Ha PA3HOCTH YETBEPTOI'O U BTOPOIO:

r1+ T2+ x3+ x4 = 350,
To+ 23+ x4 =219,
2x9 + 63+ 1224 = 738,

69 + 24x3 4+ 602, = 3384.

(28)

Cokpairrasi Tperbe U 4eTBEpPTOe ypaBHEHUs cucTeMbl (28) Ha 2 1 6 COOTBETCTBEHHO, TIOJIY UMM

'Ha nepsoM Kypce Bac HaydaT JeJaTh TAKHE BEIU ¢ HOMOIILIO MATPHII, YTO IOpa3Jo GbICTpee U KOMIAKTHEe.
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r1+ 22+ w3+ x4 = 350,
To + 223+ 3x4 = 219,
To + 3x3 + 6x4 = 369,
To + 43 + 1024 = 564.

(29)

Tenepb MCKIIOUUM Ty W3 TPETHEro W 4eTBEPTOrO ypasHenuii cucrembl (29). Tperbe ypasHeHue
3aMeHsIeM Ha Pa3HOCThb TPETHETO U BTOPOTO, & YETBEPTOE — Ha PA3HOCTh YETBEPTOTO U TPETHLEIO:

1+ T9o+ 3+ 4= 350,
Ty + 2x3 + 314 = 219,

x3 + 3x4 = 150,

T3 + 4x, = 195.

(30)

Yerséproe ypasHenue cucrembl (30) 3aMeHsieM Ha PA3HOCTh YETBEPTOTO W TPETHErO yPABHEHHMIA:

1+ 22+ x3+ x4 = 350,
To + 223 + 3x4 = 219,
r3 + 3x4 = 150,

T4 = 45.

(31)

Teneps HauMHaeTCs Tak Ha3bIBaeMbIil 0OpaTHBI X0 Merona [aycca. 3Has x4, U3 TPETHLETO ypaB-
HeHMsl cucTeMbl (31) HaxXoIuM 23

r3 = 150 — 3z4 = 150 — 3 - 45 = 15.
3Has T3, U3 BTOPOI'O YPaBHEHHUs HAXOJIUM To:
Ty =219 — 223 — 324 = 219 — 30 — 135 = 54,

1, HAKOHEII,
r1 =350 —x9 — 23 — x4 = 350 — 54 — 15 — 45 = 236.

Ocraércst BBIYUCTUTD TPEOYyeMYIO BEJTUUNHY Sy

Sy = x1 + 1629 + 8lx3 + 25624 = 236 + 16 - 54 + 81 - 15 4 256 - 45 = 13835.

6) Ilpemmosioxkum, uro Sy = 4857. Boruurast u3 ypasuenus r; + 16xs + 8lxs + 256z, = 4857
ypaBHeHUE T1 + X9 + X3 + x4 = 350, mosryanm

1529 + 80x3 4 25524 = 4507.
JleBast yacThb JAHHOIO PABEHCTBA JIEJUTCA Ha 5, a npaBasd — uer. CjenoBaresbHO, S; HE MOXKET

paBHATBCS 4857.

B) Ilycrs Sy = 4785, Sy = a. Ham Haj10 HaiiT Bee Bo3MOXKHBIE 3HaUeHUs a. Vmeem cucremy:

T+ 2o+ a3+ x4 = 350,
1+ 2294+ 3x3+ 4dxry = 569,
1 + 1629 + 81z + 25624 = 4785,
1+ 4x9+ 923+ 1624 = a.

(32)

CuoBa mpumensiem Meto1 ['aycca. Bropoe ypasHenue cucremsl (32) 3aMeHsieM Pa3HOCTBIO BTOPOTO
U TIEPBOT'0; TPETHE — PA3HOCTHIO TPETHETO U TIEPBOT0; YETBEPTOE — PA3HOCTHIO YETBEPTOI'O U IIEPBOT'O:
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T+ To + T3 + Ty = 350,
To + 2.2?3 -+ 31‘4 = 219,

(33)
15x9 + 80x3 + 25524 = 4435,
3xe + 8x3+ 15x4 = a — 350.
CokpartnM TpeTbe ypaBHeHHe cucTeMbl (33) Ha b:
T+ X9+ T3 + Ty = 350,
To+ 2x3+ 3x4 = 219,
2 3 4 (34)

31’2 + 161‘3 + 5].ZE4 = 887,
3xe + 8x3+ 1524 = a — 350.

Tperbe ypaBHeHne cucreMbl (34) 3aMeHsIeM PA3HOCTBIO TPETHErO W YyTPOCHHOI'O BTOPOTO M COKPa-
maeM MOoJIyIeHHOe YpaBHEHNe Ha 2; YeTBEPTOE — PA3HOCTHIO TPETHETO M YETBEPTOTO:

T1+ 2o+ x3+ x4 = 350,
To + 223+ 334 = 219,
org + 21lxy = 115,

8x3 + 36z, = 1237 — a.

(35)

U3 rperbero ypaprenus cucreMbl (35) Mbl BUJUM, 9TO X4 JEJUTCA HAa 5, TO €cTh Ty = Hk s
HEKOTOPOI'O IeJIOro HeoTpurarebHoro k. Tperbe ypaBHeHUE TPUMET BU/L:

doxg + 21 -5k = 115,

OTKY/J1a
x3 =23 — 21k.

C yuérom tpeboBanus rz > 0 zakmaodaeMm, ato k = 0 win k = 1. D10 JHIIbL HEOOXOIUMbBIE
ycsioBust Ha k; OCTA@TCst MPOBEPUTH MX JOCTATOYHOCTh, TO €CTh BBISICHUTH, NMeeT Ji cucrema (35), u
TeM CaMbIM crcTeMa (32), Iesible HeOTpUIaTeIbHbIe PEelleH s IPU JTAHHbIX K.

[Iycrs k£ = 0. Torma x4 = 0, x3 = 23, u manee uz cucremsl (35) HaxoauMm: Ty = 173, 1 = 154.
Buaunt, k = 0 rogurcst. 13 yerBéproro ypasHeHust cucreMbl (35) mosrydaeM:

a= 1237 —8-23 = 1053.

[Iycts tenepy k = 1. Torma x4 = 5, x3 = 2, U aHAJOrMYHO HaxomauM: To = 200, x; = 143.
SHadenne k = 1 TakKe NOJINTCs, U B 9TOM CJIydae MOJIydaeM

a=1237T—-8-2—-36-5 = 1041.

Nrak, Bce Bo3aMokHBbIe 3HaUeHnsT @ = So paBHbl 1053 n 1041.

BAJIAYA 54. OTBET: a) —5, —3, 4; 6) deThIpe; B) HET.

PEIIEHUE. a) HemocpecTBeHHO TPOBEPKOIi JIEMKO YOEIUTHCsI, UTO €CIH 3a/[yMaHO OJHO YHUCIIO,
TO HaOOP COCTOUT M3 OJHOIO YHUCJA; €CJIU 33/ yMAHO J[Ba UUC/IA, TO HADOD COCTOUT U3 TPEX UUCEI;
€CcJIM 3aJ[yMaHO TPU YHCJA, TO HAOOP COCTOUT M3 CEMHU YUCE]I; €CJIM 3aJlyMaHO YeThbIpe 4Hcja, TO
Habop cocTouT M3 15 umcesn. JCHO TakKe, YTO ¢ yBeJIMUCHUEM KOJTUIECTBA 38/ lyMaHHbBIX YHCET 00bEM
Habopa BO3pacTaer.

» Jljisi 3HAKOMBIX ¢ KOMOMHATOPUKOM: €C/IiM 33 [yMaHo 1 qucesi, To 00béM Habopa pasen 2" — 1. Benp,
[0 CYyTH, MBI PACCMATPHBAECM BCEBO3MOXKHBIE TIOJIMHOYKECTBA N-3JIEMEHTHOIO MHOXKeCTBa (a ux Bcero 2™), 3a
WCKJTIOYEHNEM IIYCTOT'O MHOYKECTBA. <«
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Hamr nabop —8, —5, —4, —3, —1, 1, 4 comepxkut cemb uncesi. CiegoBaTebHO, 33 yMAHO TPU UNC-
na. Eciu 661 Bece 3a1yMaHHbIe 9UCIa OBLIH MTOJIOKUTEIBHBIMA (OTPUIATETBHBIMHI ), TO HAOOP COCTOSLI
ObI TOJIBKO U3 TIOJIOKUTENbHBIX (OTPUIATETBHBIX) YHCEeS. SHAYUT, CPE/TH 33/ [y MAHHBIX UMEIOTCS KAk
MIOJIOYKUATEJIbHBIE, TAK U OTPHUIATE/TbHBIE THCIIA.

JlomrycTiM, ITO 3a/lyMaHbl OJHO OTPHUIATEIbHOE YUCIO ¢ U JABa IOJOXKHUTEJIbHbIX. Torma a = —8,
IIOCKOJILKY BCE OCTaJIbHBbIE YHC/Ia HAOOpa JIOIKHBI OBITH Oosibiie a. Ho Torma 3amymano uumcio 3
(—8+3 = —5), a ero Her B Habope. [IpoTuBOpetne MOKA3BIBAET, YTO 33/ [yMaHbI JBa OTPUIATETHHBIX
YUCJIa U OJHO MOJIOKUTETHHOE.

Haunwmenbitee uncio Habopa —8 J0/I2KHO ObITH CyMMOM JIBYX 38/IyMAHHBIX OTPHUIATEIbHBIX TUCET.
B nabope ectb Jinmb ojHa Takad mapa: —b m —3. 3HAUUT, OHU U 3aJyMaHbl. Tperbe 3ayMaHHOE
IUCI0 (€ IMHCTBEHHOE TI0JIOKUTETHHOE) JOJIZKHO ObITh paBHO 4 (HaubosbiieMy duciy Habopa). Jlerko
yOeauThCs, 9TO duciaa —bH, —3, 4 B caMOM JieJie TIOPOKIal0T JaHHbBII HAOOP.

6) OHO YKCI0 3a/yMaHo OBITH HE MOIJIO, ITOCKOJIbKY HAOOP COJEPIKUT KaK MUHMMYM JiBa IHUCIIA.

[IycTs 3aaymanbl aBa aucia a u b. Torma Habop cocront u3 TpEX amcen a, b, a+b. [Ipeanonoxenne
O TOM, YTO JIBa U3 HUX PaBHBbI HYJIIO, HEMEJJIEHHO ITPUBOIUT K BBIBO/LY, YTO M TPEThe OOpaIlaeTcs B
HYJIb — B TIPOTHBOPEYUNN C YCJIOBHEM.

[IycTs 3aymans Tpu dnciia. JAByx Hyseit cpeau HUX OBITH HE MOYKET, IOCKOJIbKY B HAOOpe TOra
HOSBSITCsT TPU HyJIsl (9TH JIBA M MX CyMMa). BO3MOKHBI CJIEJIYIOININE YeThIpe BADUAHTA.

1. Bee Tpu umcia HeHyseBble, U CPeJId HUX HET IPOTUBOIOJIOXKHBIX (110 3HaKy). Torma nabop
MOYKET COJIEPXKATh caMoe DOJIbINlee OJIUH HYJIb — CYMMY TPEX 3a/lyMaHHBIX TUCE].

2. Bee Tpu YUCJIa HEHYJIEBBIC, U JIBa N3 HUX IITPOTHBOIIOJIO?KHBI. TOI‘,H& Ha6op COIEP2KUT POBHO
OJIUH HYJIb — CYMMY JABYX IIDOTHUBOIIOJIO?KHBIX YHUCEJI.

3. OjHO M3 TPEX YKces PaBHO HYJIIO, OCTAJbHBIE JBa HE IIPOTHBOIOJIOXKHBI. Tor/1a B Habope POBHO
OJINH HYJTb.

4. OnHO U3 TPEX YnCces PaBHO HYJIIO, OCTAJbHBIE JIBa MPOTHBOIOJIOXKHBL. Torma B Habope Oyiaer
TpU HyJisl (3a/yMAHHBIH HYyJIb, CyMMa JBYX IPOTHBOIMOJIOKHBIX, CyMMa TPEX).

Kak BuauM, HE B OJIHOM U3 PACCMOTPEHHBIX CJIy4YaeB HAOOP HE COJEPXKHUT POBHO JIBYX HYJIE.
SHAYUT, TPU IUCA 38lyMAaHbl OBITH HE MOTYT, U IIOTOMY 338/ lyMAaHO HE MEHEEe UeTHIPEX THCEI.

Yetpipe yncsia MoryT ObITh 3ajiyManbl, HanpuMmep —2, —1, 1, 3. B Hy/b obpariaiorcs poBHO JiBe
13 BO3MOXKHBIX cyMM: —1 +1=0u -2 —-143=0.

» Kaxk naiigen npumep? fcHo, 9TO HYJIb 38/ lyMaH OBITh HE MOYKET, TaK KaK eC/ii B Habope IMPUCYTCTBYET
BTOPO# HYJIb, TO B CyMMe C 33/ [y MAHHBIM IIOJIyIuTCs U TpeTtuil. Ecym 3a1yManbl 1Be mapbl TPOTUBOIIOIOXKHBIX

qucesi, TO B Habope TpH HyJsd. SHAYUT, HYJIIO JOJKHBI OBITH PABHBI CyMMa JBYX U CyMMa TPEX YnCEes. <«
CrenoBaTeIbHO, HAMMEHBIIIEE BO3MOXKHOE KOJIMIECTBO 33 [yMAaHHBIX UHUCET PABHO UE€THIPEM.

B) SaﬂyMaHHbIe YHrCJla He BCerJJa MOKHO OJHO3SHa4YHO BOCCTaHOBHUTDL IIO Ha6opy. HaHpHMep, 3a/1y-

MaeM cHadaja yucaa 1, 1, —2, a morom umncia —1, —1, 2. B oboux cirydasx MoryduM OJIMH U TOT Ke
nabop —2, —1, —1, 0, 1, 1, 2.

» Bssm qucJjia, Jalollue B CyMMeE HYJ/Ib, a IIOTOM IIOMEHAJIN Yy HUX 3HaAKU — Ha60p HEe U3MEHUJICAd. «

BAJIAYA 55. OTBET: a) 2, 2, 6; 6) wer; B) 7, 8, 10, 16 unm 7, 8, 8, 8, 10.

PEIIEHUE. a) HemocpeicTBenHO#T TpoBepKoit yoexk1aemMcst, 910 3a/[yManHble ducia 2, 2, 6 mpuBojsT
K Habopy 2, 4, 6, 8, 10.

» Ectb u apyrue npumepsn: 2, 4, 4 wim 2, 2, 2, 2, 2. <
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6) [IpeaosozkumM, 94To CyIIECTBYET MPUMEp 38/ [yMAaHHBIX YUCe, IPUBOsIuii K Habopy 1, 3, 4, 5,
6, 8, 10, 11, 12, 13, 15, 17, 18, 19, 20, 22. Torma uuciao 1 3aymano (9T0 HAaMMEHBIIIEe IHCI0 HAbopa).
JIBe e TMHUIIBI WK JIBOTIKA 38 Ty MAHbI OBITH HE MOT'YT, TaK Kak 2 B HaOOp He BXOIUT. SHAUUT, 38,y MaHO
qucsio 3. Yucmo 4 3ajiymMano ObITh HE MOXKET, IOCKOJIbKY 3 4+ 4 = 7 He BXOIUT B HAOOp. 3HATHT,
zasiymano 5. Ho torya uncsio 1+3+5 = 9 moskHO nipucyTcTBOBaTh B Habope, a ero Het. [lonydennoe
IPOTUBOPEYHE MOKA3BIBAET, YTO HE CYIIECTBYET 3a/[yMAaHHBIX YHCEJI, JIAIONINX YKa3aHHBII HAOOP.

(MozkHO paccyzKaaTh U «C JIPyroro KoHras Habopa. Yucsio 22 ectb cymMMa BCeX 3a/lyMaHHBIX UH-
ceJl, HAaUMEHbIIIee 13 KOTOPBIX PABHO 1. 3HAUNUT, HAOOD JOIKEH COJIEPAKATD M CYMMY BCEX 38,1y MAHHBIX
quces kKpome 1, 1o ecth 22 — 1 = 21. Ho 3roro uncia B Habope HET — MPOTUBOpPEYNE. )

B) Cpesm 3ayMaHHBIX quces, jgaionmx Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33,
34, 41, nanvenbiuM sBisgercs quciao 7. [Ipu srom 8 m 10 Takke 3ajymManbl (B IPOTUBHOM CJIydae
CpeJin 3aJlyMaHHbIX ObLIM Obl uncia, MeHbinue 7). CyMMa OCTABIIMXCH 3ayMAHHBIX YHCE] DaBHA
41 — (7 + 8+ 10) = 16. Bosmoxkubl j1Ba BapuanTa.

1. Yucso 16 3amymano. Takum obpasom, 3aaymanbl unciaa 7, 8, 10, 16. Hemocpeacreennoit mpo-
BEepKOil yOek1aeMcs, 9TO OHU JIAIOT YKA3aHHBII B YCJIOBUH HAOODP.

2. Yucno 16 me 3amymano. Torma, momumo 7, 8 u 10, 3agymaHo emeé JaBa uin Oojiee duces, He
MEHBINUX 7, CyMMa KOTOPbIX paBHa 16. TyT Bo3MOKHBI JuIb j1Ba BapuanTa: 7+9 = 848 = 16.
Orako 9 3a/rymMaHo ObITH HE MOXKET BBULYy OTCYTCTBUsA B Habope uncia 17 = 8+9. Hy a BapuanT
7,8, 8,8, 10 rogurcs (9TO JIEMKO POBEPSETCS ).

Nrak, Bce BO3MOXKHBIE TPUMEPHI 33 yMaHHbIX aucen — 7, 8, 10, 16 u 7, 8, 8, 8, 10.

SAJIAYA 56. OTBET: a) na; 6) HeT; B) 39 IPy30BUKOB.

PELIEHUE. a) » Haiiyiém nipek/ie Bcero CyMMapHyI0 Maccy IJIbIO:
50 - 800 + 60 - 1000 + 60 - 1500 = 190000 kr = 190 T.

Ham :xe mpesmyiaraercst cymmapHasi Ipy30HobEMHOCTE rpy30BuKOB 60 - 5 = 300 1. 910 0YeHH MHOIO, U
[IO3TOMY SICHO, 9TO MOIOOpPATh MPUMED HE COCTABUT TPYIA. 4

Bee 50 rusi6 mo 800 kr passioxkum B 10 rpy30BUKOB — B KaK/Iblil 110 5 116 (TO €CTh 110 4 TOHHBI).
Bee 60 ruiei6 o 1000 kr paszsioxkum B 20 TPY30BUKOB — B KaxK/blii 110 3 ILIOBL (TO €CTh 110 3 TOHHBI).
Bce 60 rbi6 o 1500 kr pazsioxum B 30 Tpy30BUKOB — B KaXK/IbIi 10 2 TJIBIOBI (TO €CTh 10 3 TOHHBI).
Kak Bugmm, Bce 1iibiobl pasmectuiuch B 10 + 20 4+ 30 = 60 rpy3oBukax.

6) 3amerum, aro 38 - 5 T = 190 T ecTh KaK pa3 cyMMapHasi Macca TIbI0.

» Taxum obpazom, 0bOUTHCH MeHee deM 38 rpy30BUKaMU 3aBeJOMO He mojiyuntcd. [losromy, ecin Obr
OKa3aJI0Ch BO3MOXKHBIM PA3JIOXKUTH BCE IVILIOBI B 38 IPY30BUKOB, TO BPsiI JIU ObLI OBbI 3aJlaH TPETHUil BOIIPOC
sajiaun ;-) Ciie/loBaTeIbHO, MMEET CMBICJ JyMaTh B HAIPABICHUH JIOKA3ATEIbCTBA HEBO3ZMOKHOCTH JIAHHOI
packKiIaJIKu. <

[IpemosioKumM, 9T0 MOYKHO BBIBE3TH BCe IVIbIOBI Ha 38 rpy3oBuKax. Torja B KaxKJ/IOM I'Dy30BHUKE
HaXOJUTCS B TOYHOCTHU 110 5 TOHH. 3aMETHM CJIeIyIoIee:

e poBHO ojHa 800-KuIorpaMMoBast IJibl0a B TPY30BUKE JIE?KATh HE MOYKET, TaK KaK OCTABIIYIOCH
maccy 5000 — 800 = 4200 kr nenb3sg Habparh ryibibamu 1o 1000 u 1500 Kr;

e poBHO nBe 800-KUI0rpaMMOBBIE TJIBIOBI B IPDY30BHKE JIEZKATh HE MOTYT, TaK KaK OCTaBIITYIOCS
maccy 5000 — 2 - 800 = 3400 kr Henb3ga Habparh riibibamu 1o 1000 u 1500 Kr;
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e poBHO Tpu S800-KMJIOrpaMMOBBIE TJIBIOBI B I'PYy30BUKE JIEYKATh HE MOT'YT, TaK KaK OCTABIITYIOCH
maccy 5000 — 3 - 800 = 2600 kr neb3a nabparh ribioamu o 1000 u 1500 Kry

e poBHO YeThipe 800-KUI0rpaMMOBBIE IVIBLIOBI B TPY30BHUKE JIE?KATH HE MOT'YT, TAK KaK OCTABIITYIOCS
maccy 5000 — 4 - 800 = 1800 kr nenb3a nabpars riibioamu o 1000 u 1500 Kr;

e poBHO 1ecThb 800-KUJI0rpaMMOBBIX IVIBIO B TPY30BHKE JIesKATh HE MOT'YT, TaK KaK OCTABIIYIOCS
maccy 5000 — 6 - 800 = 200 xr Hesb3s HaOpaTh rbibamu mo 1000 u 1500 Kr;

e cemb u Gosiee 800-KUIOrpaMMOBBIX TJIBIO B IPy30BUK He Bae3yT (7 - 800 > 5000).

SHaguT, ecyin B rpy30BuKe UMEOTCsT 800-KUTOrpaMMOBBIE TIBIOBI, TO UX TaM POBHO ) MITYK € 001Ieit
maccoit 4000 kr. Hemocrarorue 1000 K B 9TOM I'PY30BHKE 3aIIOJTHSIOTCA € IUHCTBEHHBIM CIIOCOOOM —
reiooit B 1000 kr. Tak OyyT 3amoraenst 50 : 5 = 10 rpy30BUKOB.

Ocrayibuble 28 rpy30BUKOB JIOJI2KHBI OBITH 3al0JIHEHbI TOJIBKO ryibibamu maccoit 1000 u 1500 kr.
SamMeTuM crieyroriee:

e posHO oyHa 1500-KmIorpaMMoBas IVIbI0a B IPY30BHUKE JIEZKATH HE MOYKET, TaK KaK OCTABIITYIOCS
maccy 5000 — 1500 = 3500 kr Hesn3d Habpath rybidbamu mo 1000 Kr;

e posHO Tpu 1500-KuIOrpaMMOBBIE TJIBIOBI B I'PYy30BUKE JIEXKaTh HE MOTYT, TaK KaK OCTABIITYIOCSH
maccy H000 — 3 - 1500 = 500 kr Hesb3s Habparh riibidamu 1mo 1000 Kr;

e derbipe 1 6ostee 1500-KuIorpaMMOBBIX TUIBIO B TPY30BHK He Biae3yT (4 - 1500 > 5000).

CrenoBaTeIbHO, B KayKJIOM U3 OCTABIINXCA 28 TPY30BUKOB JIOJIKHBI JIE2KATH POBHO JIBE IJIBIOBI
no 1500 kr (u gBe ruei6br o 1000 kr). Ho 28 - 2 = 56, a 1500-kmiorpamMmmoBsix b6 y Hac 60.
[Toy4uennoe mpoTUBOpeYre MOKA3BIBAET, YTO 38 TPY30BUKOB HE XBATHUT JIJIsI OJITHOBPEMEHHOTO BHIBO3a
BCEX TIBIO.

B) U3 mpespiayinero myHKTa CJIe/yeT, 9TO I'PYy30BHKOB JIOJKHO ObITh He MeHee 39. [Ipuseném
pUMEP PACKJIaJIKN TJIbIO 110 39 rpy30BUKaM:

e B KaxKIbIil 13 30 rpy30BUKOB KaaéM aBe 1500-kurorpammMoBbie TbIObl u aBe 1000-Kuaorpam-
MOBBI€ IVIBIOBI (T€M CAMBIM IVILIOBI OOOMX BHJIOB PA3JIOKEHBI IIOJTHOCTDIO);

® B KaXKJblil U3 8 TPy30BUKOB KJIa6M 110 1ecTh 800-KIIOrpaMMOBBIX TJIBIO (Te€M camMbIM Pa3yio-
JKeHbl 48 Takux 1ibi0);

® B OJIMH I'PY30BUK KJIaJIEM ocTaBIuecs Jie 800-KUIorpaMMOBBIE IJIBIOBI.

CiteioBaTeIbHO, HAMMEHBIIIEE YUCI0 IPY30BUKOB, HEOOXOIMMOE It OJTHOBPEMEHHOT'O BBIBO3A BCEX
rbI0, paBHO 39.

BAIAYA 57. OTBET: a) moxer; 6) 41; B) 3 u 6.

PEIIEHUE. a) [Iperbspisiem npumep: qucia 2, 3, 4, 5 06pasyor apudMeTnIecKyo MpOrpeccuro, u
cyMMa nX paBHa 14.

6) » Hauwmmaem ¢ maBoggammx coobparkeHuii. Mbl 1yBCTByeM, 9TO «MAKCHMAaJIbHAT» ITPOTPECCHUsT HATM-
HAETCsl C eJIMHAUIBI U MeeT Pa3HOCTh exuHuna: 1, 2, ..., n. Cymma Takoil nporpeccun:
g n(n+1)
n — .
2

Hermocpencreenno yoexmaemcst, 910 Sy = 861 u Sy = 903. [TosToMy BOSHHUKAET IPEIIIOJIOXKEHUE, UTO
naunbosibiiee n paBuo 41. Ocraércst rpaMoTHO 0DOPMHUTD peEIlleHre. <
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JList onpeIe/IEHHOCTH CIMTAaeM HaIllly Iporpeccuio Bospactarorieil. [lycrs a u d — mepBbIil wieHn
U Pa3sHOCTH mporpeccuu. Tak Kak MPOrpeccrsi COCTOUT U3 HATYPAJIbHBIX JHCE], UMeeM HEePABEHCTBA
az>lnud>1.

[Ipemmnonoxkum, aro n > 42. Torga st cyMMbI S TIEPBBIX N 9JIECHOB IIPOTPECUN UMEEM:

:2a+d(n—1)'n>2a+41d‘42>2-1+41~1
= = 2

S 2 2

-42 =903 > 900,
qro nporuBopednt ycjaosuto. CrenoBarebio, n < 41 (omeHka).

[IpuBeiém ipuMep apudMeTHIECKON IPOrpeccuu, cocrodmeil n3 41 duciaa u yaIoBIeTBOPAIONIEH
ycaoBuio 3agtadn: 1, 2, 3, ..., 40, 41. Eé cymma pasaa 861 < 900.

Takum obpasom, HauboJIbIee 1 paBHO 41.

B) IIpexae Bcero 3amernm, 9to n < 41 (B IPOTHBHOM CiIydae CyMMa IPOIDECCHH HE MEHDIIE
861 > 123). Pazmoxum 123 na npocrsie Muoxkurenn: 123 = 3 - 41. Nmeem:

w.n:123:3.41

TO €CTh
(2a+d(n—1)n=2-3-41.

Mper Busmm, ato uncso 2 -3 - 41 genurca Ha n. C yaérom HepaBeHCTBa 3 < 1 < 41 MMEIOTCS JIUIITH
JIBE€ BOBMOKHOCTU N =3 un =2 -3 =06.

» [loka emé He M3BECTHO, CYIIECTBYIOT JIX TPOTPECCUM C YKa3aHHBIMU 7. [lourmemM mpuMepsl TOIXOJIAIINX
nporpeccuii. «

[Tonxomgamias mporpeccus ¢ n = 3 cymectByetT: 40, 41, 42. [loaxomsarmias mporpeccust ¢ n = 6
Tak:ke cymecrByer: 18, 19, 20, 21, 22, 23. CiemxoBaTeIbHO, BO3MOKHBIMIA 3HAYECHUSIME 7 ABJISTIOTCS
B JlaHHOM cJiydae 3 u 6.

BAJIAYA 58. OTBET: a) ja; r) 1, 126, ..., 8876.

PELIEHUE. a) [a, Moxer: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

6) Bes orpannvenus obmHOCTH cauTaeM Hmporpeccuio Bospacraoorieil. [Ipesmonmoxkum, aTo pas-
HOCTh IIPOrpeccur d SIBJISIeTCS T-3HAYHBIM YHUCJIOM (TO €CTh JeCITUYIHAsT 3AlUCh IUCIa d COCTOUT
POBHO U3 7 D).

BozbMméM HeKoTOpBIil WiieH a, Hallleil TPOrpeccu U 0003HAYNM Yepe3 ¢ MUdPY, PACIIOIOKEHHYIO
B (14 1)-M paspsizie ero pecsrudnoit 3anucu (1o ecthb (1 + 1)-10 1o cuéry 1udpy co CTOPOHBI €JMHHUIL;
eCJIH @y, ABJAETCS r-3HAYHBIM YucsioM, To nojaraeM ¢ = 0). [udpa 9 orcyrerByer, mosTOMYy i MOKET
IIPUHUMATL OJIHO M3 JIeBdATH 3Hadenunii: ¢ =0, 1, ..., 8.

MHOXKeCTBO HJICHOB TPOrPECcCHu, Y KOTOPBIX B (1 4+ 1)-M paspsae crour nudpa i, Mbl Oyaem
Ha3bIBATL ¢-rpynmoil. Beero, Takum obpazom, umeercd He 6ojiee JEBATU TPYII YJIEHOB ITPOTPECCUN:
O-rpymma, 1-rpymma, ..., 8-rpynma.

[TockobKy umcsio d ABIgETCA T-3HAYHBIM, [IPU MEPEXoJie OT WIEHA G, K WIEHY G,i1 = G, + d
nudpa ¢ aub0 0CTACTC HEU3MEHHOM, JIMOO YBEJIUIUBAETCH HA €JIMHUILY; UHBIMUA CJIOBAME, MBI JTUOO
ocTaéMcsi B i-rpyiine, jubo nepexoguM B (i + 1)-rpymiy. Eciin Mbl octaiuch B i-rpyiine, TO 3HaAYEHHE
r-T0 pa3pdjia YBEJIUIWIOCh. B r-M paspsijie MOXKeT cToATh ojna u3 jaesatu mudp 0, 1, ..., 8, mosromy
B {-TPyIIe He 0oJiee JEBATU YJIEHOB ITPOTPECCUH.

Nrak, i-rpyni #e 6ojiee JIEBATH, a B KaxKJ0il rpyie He 6ojiee JIeBATH UJICHOB; CJIEJI0BATE/IHHO,
BCEro “WIeHOB Iporpeccun ue 6osee 9 -9 = 81 < 100.

by, —

B) ITokazkem, 4TO Ha caMOM Jiesie B i-Ipyiie He Gosiee BocbMu wieHoB. Ilyctsb by, bo, ...,
YJIeHbI -IpYIbl (OHE caMu 110 cebe 06pa3yioT apudMeTHIECKYIO IIPOIPECCHI0 ¢ PA3HOCTHIO d).
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O6O3HAYUM Cq, Cg, ..., Cp OCTATKE OT JejieHust auces by, by, ..., by, na 10". (ITonpocty rosops,
KazKJ[0€ YUCJIO Cj MOJy9aeTcd BbIOpachbIBAaHUEM U3 JIECATUTHON 3AITUCU COOTBETCTBYIONIETO Yncia by
Beex nudp HaunHas ¢ (r + 1)-it; Hanpumep, ecn r = 2 u by, = 123, 10 ¢ = 23.) dcHo, uro yucia cq,
Co, ..., Cp TAKIKE 00PA3yIOT apudMEeTHIECKYIO ITPOTPECCUI0 ¢ PA3HOCTHIO d.

Teneps 3amernm, 910 ¢, < 88...8. CiaemosarenbHo, d > 11...1. Vmeem:

S—— N——
T T
8..82cpn=c+(m—-1Dd=(m—-1)d>(m—-1)-11...1,

T r

oTKysa m — 1 < 8, To ectb m < 8.
Nrak, B KaxKJI0ff U3 i-rpymni He 60ji€e BOCBMH HYJIEHOB, & CAMUX 3TUX TI'PYHI He Oojiee JIEBATH.
CiieoBaTeIbHO, IPOTPECCH COJIEP:KUAT He DoJiee 72 UIeHOB.

r) [IpuBesém npumep Takoii mporpeccun, cocrosieit u3 72 wienoB. Ké mepsblil wien paseH 1, a
pasHOCTh paBHa 125:

1 126 251 376 901 626 751 876
1001 1126 1251 1376 1501 1626 1751 1876
2001 2126 2251 2376 2501 2626 2751 2876
3001 3126 3251 3376 3501 3626 3751 3876
4001 4126 4251 4376 4501 4626 4751 4876
5001 0126 9251 5376 2501 2626 2751 2876
6001 6126 6251 6376 6501 6626 6751 6876
7001 7126 7251 7376 7501 7626 7751 7876
8001 8126 8251 8376 8501 8626 8751 8876

BAMAYA 59. OTBET: a) na; 6) deTsipe.

PEIIEHUE. a) [a, moxker. [Ipumep: 1, 2, 3.

6) B sroii nporpeccun moxker ObITh yerbipe wiena: 1, 2, 3, 4. TlokaxkeM, 4TO NITH WIEHOB B Heil
OBITH HE MOZKET.

» est TakoBa. Bee wiieHbl Haleit mporpeccnu He JIe/IATCA Ha 5, TO eCTh JA0T IIPH JeJIeHNN Ha 5 HeHyJIeBble
ocraTku (a uMenHo, 1, 2, 3, 4). Ecin numeercst msiTh 4I€HOB IPOTPECUH, TO 00s3aTEIbHO HANLyTCs JBa WIeHa
C paBHBIMH OCTATKaMU. A TOrja OKarKeTCs, 9TO Pa3HOCThL mporpeccun KparHa 5. Ho oma He MoxKeT OBITh
KpaTHa b5 — 9TO MbI TOXKE JIOKAXKeM. <«

Hpe,H‘BapI/ITeJII)HO JOKazKeM CJIEIYIOILYIO JIEMMY.

JIEMMA. Ecu Tpu pa3ndyHbIX HATYypaJbHBIX YUC/IA, HE UMEOIIIe ITPOCTHIX JeuTeseil Kpome 2 u 3,
00pas3yiorT apudMeTHIecKyIO IIPOrPECCUI0, TO PA3HOCTH ITON MPOIPECCHH HE JIEJIUTCA Ha O.

JIOKABATEJILCTBO. Ilpeamonoxum, aro unciaa a = 28 - 31, b = 2+2 . 312 5 ¢ = 2% . 3B ofpasyror
apudmernaeckyto nporpeccuto (ky, ko, k3, 1, lo, l3 — 1esible HeoTpHUIIATEbHBIE YHUCIA). PasHOCTH
9TOi mporpeccun oboznadnuM d. be3 orpanmdenns OOIIHOCTH CIUTAEM IIPOIPECCUI0 BO3PACTAIOIIEN.

[Iycts ko ecth HamMeHnbIiee u3 ducen ki, ko, ks u myctb [y ecTb HauMeHbIee U3 ducen ly, lo, 3.
flcHO, 9TO pasioKeHne pa3HOCTU IPOTPECCUN Ha, IIPOCThIE MHOXKUTEIN UMeeT BU/I:

d =2k .3l.5m.

(B camom fiente, pazHocTh d obs3aHa e nThes Ha 280, HO He MOYKeT esmThest Ha 2 B GOJIbIIel CTeIeH ;
AHAJIOTUYHO JIeJI0 OOCTOUT ¢ MHOMKUTEsIeM 31°.)
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[omemnm wmena a, b, ¢, d ma 2% - 3%, Tlosyunm HOBYIO apudMETHUECKYIO IIPOIPECCHIO, UICHLI
KOTOPOU TO-TIpexKHeMy oboznaduM a, b, c. HoByto pasnocts Takxke obosnadum d. Huca a, b, ¢, kax
U paHee, KpaTHBI JINIIb CTENEHsM JIBOWKH M TPOWKH, a PA3HOCTb d Telepb He JeJUTCAd HU Ha 2,
nn Ha 3. CienoBaTesbHO, B IIPOrPECCUN TeNEPb HE MOTYT WIATU TOJPSJ JIBa YETHBIX UNCTIA U JIBA
YUCJIa, KPATHbIE TPEM; B YaCTHOCTH, IIPOI'PECCUsT He COJEPIKUT YUCJI0, KOTOPOE JICJINTCA HA 2 U Ha 3
oxHOBpeMenHO. Kpome Toro, mockosibKy d HEYETHO, YETHOCTU 4uces a, b, ¢ depemytorcs (4éTHOE—
HEYETHOE—IETHOE M/ HEUETHOE—IETHOE~HEUETHOR).

C yaérom chopMyIMpPOBAHHBIX OIPAHUYCHUAN MbI TTOJIyIaeM Jjis HAIeH HOBOI ITPOIPECCHH JIUIIH
TPH BO3MOXKHOCTH (@ = 1, @ KpaTHO JBYM, @ KpPaTHO TPEM). B KazKioM cirydae mpejrosaraeM, 9To d
KpaTHO 5, U IPUXOJIUM K IporuBopeunio. Bo Bcex ciaydaax k, [, m, n, p — HaTypajbHble YHCIIa.

1. Ilporpeccus mmeer sum: 1, 2% 3!, Torma 2% nomxno okamumpaThes Ha 6, m moromy k = 4n.
Ananornuno, 3! 1o/mkHO oKamuuBaThCA Ha 1, 1 oToMy | = 4p.

Takum obpazom, nMmeeM apudmMerndeckyio mporpeccuto: 1, 16", 817, Orcrona
2-16" =817 + 1.

JleBast acTh JaHHOrO paBeHcTBa AenuTced Ha 16. Yucsmo 81 mpu jgenenun Ha 16 qaér ocraTtok 1;
zuaunT, u 817 npu jenenun vHa 16 naér ocrarok 1. Torja mpaBas 9acTh UMeeT OCTATOK 2 IIPHU
nenennu Ha 16. I[IporuBopedne.

2. Ilporpeccus mmeer Bt 2%, 3!, 2™, HamoMHHEM, 9TO IPOrPECCHIO MBI CYHTacM BO3PACTAIONIEI,
nostomy m > k. C HeoGXoauMocTbio nMeeM k = 1; B IPOTHBHOM ciydae BTOpoe ducio 3,
paBHOE IOJIyCyMMe II€EPBOIO U TPETLEero 4uces, okaxkercsd 4éTHbiM. Ho, eciu mepsoe wmciio
paBHO 2, TO 2™ okaHunBaeTcs Ha 2 (10CKOJIbKY 2d gemurcs Ha 10), Tak aro m = 4p + 1.

[Tonmyaaem:
24p+1 + 2
=" Z—16P + 1.
2
JleBas 9acTh 9TOro paBeHCTBA JIEJIUTCA Ha 3, a IpaBasd 4acTb IIPH JeJIeHUN Ha 3 JIaéT OCTATOK 2.
[IpoTuBopeune.
3. IIporpeccus mmeer B 3%, 2!, 3™. Torma 2 - 2! = 3F 4 3™. IlpaBasg JacThb 9TOTO paBEHCTBA

JEJINTCA Ha 3, a JieBad — HET. HpOTI/IBOpe‘H/Ie.

HpOTI/IBOpe‘{I/IH, IIOJIy9€HHBIEC BO BCEX CJ/Iy4dadX, 3aBEPIIalOT JOKa3aTE/JILCTBO JIEMMBI.

[IpeamnosiokuM Tenepb, UTO MATh PA3JIMIHBIX HATYPAJIbHBIX 9HCE] 00Pa3yloT apudMeTHIECKYIO
nporpeccrio (¢ pasHOCTbIO d) M KPATHBI JIIIL CTEHeHsIM JBONKM U Tpoiiku. Bee sTu dmena paor
HEHYJIEBbIE OCTATKU IIPH jejieHnH Ha 5. [[ocKoIbKY HEHYJIEBBIX OCTATKOB BCET'O YEThIPE, Y ABYX KAKUX-
TO YHCEs] 3TU OCTATKHU COBIAJIAIOT.

[ ] HyCTb OCTaTKMU COBIIaJalOT y ABYX COCEJIHUX TUCEJI:
a=>bk+r, a+d=>5l+r

(k, | — nensie; r = 1,2,3,4). B rakom ciryaae pasnocts nporpeccunt d = 5(1 — k) gemurcs Ha 5.
OJHAKO B CHJIY JIEMMBI 3TO HEBO3MOZKHO.

e IlycTb ocTaTKy COBIAJAIOT Y JBYX YHCEJI, PACIIOJIOKEHHBIX Yepe3 OJIHO:
a=>5k+r, a+2d=>5]+r.

Torpma 2d = 5(1 — k) nenwurcs Ha 5, a 3HAYUT U d JEJUTCA HA 5 BOIPEKU JIeMMe.
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e [lycrh ocTaTKy COBIAJIAIOT y ABYX YHCE], PACIOIOKEHHBIX depes3 JIBa:
a=>bk+r, a+3d=>5]+r.
Torna 3d = 5(1 — k) nemwrcs Ha 5, a 3HAYUT U d JAETUTCS Ha D BOIPEKH JIEMME.

[ ] HyCTb OCTaTKMU COBIIaJAaIOT y ABYX YHCEJI, PaCIIOJIO2KEHHBIX Y€epe3 Tpu, TO €CTb Yy IIEPBOIro "
[IOCJIE/THETO UJICHOB:
a=5k+r, a+4d=>5l+r.

Torpma 4d = 5(1 — k) penures Ha 5, a 3Ha4UT U d JEIUTCI Ha 5 — CHOBa B IPOTUBOPEYUHU C
JIEMMOTA.

[TostydeHHbIE TPOTUBOPEYHSI TIOKA3BIBAIOT, YTO IIATH YJIEHOB B IPOIPECCUU ObITH He MOXKeT. BoJib-
1€ [ISITH 9JIEHOB B IIPOI'PECCUH HEe MOXKET OBITh U TOAABHO. SHAYUT, B IIPOTPECCUN MOXKET OBITH CaMoe
OoJIbIIIee YeThIPE UJICHA.

BAIAYA 60. OTBET: a) na; 6) Her; B) Ja; I) Ja.

PEIIEHUE. a) » /laBaiiTe BBINIUIIEM JIJI HATISTHOCTU BCe 12 KBaIpaToB:
1222 3% 4% 5% 6° 7° 8 9% 10° 117 122

Ham npurogurcs 3nanue mudaroposerx Tpoek: 32 4+ 42 = 52 u 62 + 82 = 102. Dru mectsh KBaJPaTOB
MOKHO BBIKMHYTBH U3 CIIHCKA, HOCKOJIBKY 32 + 42 — 52 + 62 + 82 — 10? = 0. Boinmimem ocTaBIIIecs MIIECTb

KBaQJIPATOB:
1 4 49 81 121 144.

Samegaem, aTo 144 — 121 = 23, 81 — 49 = 32; pesysbrarhl ommdaiorcd Ha 9, a 1 +4 = 5. Bor u rorosa
qerBépKa: —1 —4 — 49 481 + 121 — 144 = 4.
HpI/I 3alliCH peHIICeHNsA BCE 3TU PA3MBINIJICEHNYA OCTAaIOTCA «3a KaJApOM», U Mbl IIPUBO/JUM TOJIBKO IIpUMED

HY>KHOW pacCTaHOBKU 3HAKOB. <

a, moxet. Bor nmpumep:

12224+ 324+ 42 -524+62 -7 +82+92 - 10>+ 112 - 12° = 4.

6) B nocnenosarensnoctn 12, 22 3% ... 682, 69% comepkurcs 35 HeudTHbIX uncesn (n 34 4éT-
Hb1X). TI0CKOBKY KOJIMYecTBO HEISTHLIX HHCes HEeY8THO, TIPH J000# pPacCTaHOBKE 3HAKOB CyMMa
STOH MOCJIE0BATEILHOCTH OKAYKETCA HeISTHON. 3HAYHT, 9Ta CyMMa, He MOYKET PaBHATHCA HYJIIO.

B) » B apudmernyeckoii porpeccun U3 4eThIpéX umuces a, b, ¢, d Mbl MOXKEM DaCCTABUTL 3HAKH TaK,
YTOOBI MOJIyYumICd HYJIb: @ — b — ¢+ d = 0.

[TycTh nmMeeTcs BoceMb ToCIeI0BaTeTbHBIX KBaaparos: k2, (k+1)2 ..., (k+ 7)2. Vmeewm:
(k+1)% —k? =2k +1,
(k+3)* — (k+2)? =2k +5,
(k+5)% — (k+4)?=2k+9,
(k4 7)% — (k + 6)* = 2k + 13.

Yeroipe uncaa 2k + 1, 2k + 5, 2k + 9, 2k + 13 obpasyroT apudmerndeckyio mporpeccuio. PaccraBiss
MEXKJy HUMHU 3HAKH yYKA3aHHBIM BBIIIE 00Pa3oM, HMOJYYIUM B CyMMe HyJIb. TakuM o0pa3oM, CyMMY BOCHMH
IIOCJIEIOBATEJIBHBIX KB IPATOB MOXKHO CJeJIaTh PABHON HYJIIO IOJIXOAIIEH paCCTAaHOBKONM 3HAKOB.

[Tepexomum k 3ammcu permerus. [Ipexkae Bcero, Kak u3 MUIANBl (POKYCHUKA, OSIBJISETCS IIOJIY I€HHBIH
pe3yibTaT. «
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HermocpeicTBEHHBIM BBIYUCIEHUEM YOEXKTAEMCs, UTO
K+ k+1)°+(k+2)?—(k+3)°+(k+4)°—(k+5)°—(k+6)°+ (k+7)*=0. (36)

Takum obpazom, cyMMy KBaJIpaTOB BOCHBMH IOCJICIOBATEIBHBIX IEIBIX YHUCET MOYKHO CJEIaTh
PaBHOH HYJIIO IIOJIXONAINEd pacCTAaHOBKON 3HAKOB.

B namem ciaydae uMeerca 64 xsagapata: 12, 22, ..., 642, Pa3o6béM nx Ha 8 paBHBIX HOCJIE/I0Ba-
TEJIbHBIX OTPE3KOB 110 8 KBaJIPaTOB:

12,22 ...,8% 9% 10% ...,16% ... . 572 58 ..., 64%
CymMMy gmcest KazKJI0ro oTpeska MOYKHO CJIeJIaTh PABHOI HyJII0, pACCTaB/Isisd 3HAKHU Tak, Kak B (36).
Tem cambiM 0OIIast CyMMa OKaXKeTCs PaBHOMN HYJIIO.

r) 3amerum, uro 12 4+ 22 = 5. Ocranbuble 88 kBaapartos 32, 42, ..., 90? pazobbém Ha 11 paBHBIX
TI0CJIE/IOBATE/IBHBIX OTPE3KOB 110 8 KBaIPATOB U PACCTABUM BHYTPHU KarK/IOTO OTPe3Ka 3HAK! TaK, KakK
B (36). Tem cambiM cymma 91ux 88 KBajpaToB 0OPATUTCS B HYJb, a 0bIasi cymMa OymeT paBHA 5.

3AJAYA 61. OTBET: a) ner; 6) ner; B) 395- .

PEIIEHUE. a) [Ipegcrasum dncio 40 B Bujie Cyieayromieil cyMMb:

_40+40+ +40
4l 41 T 41

TV
41 cnaraemoe

40

KakoBo 0b1 Hu 0ObL710 pazdmenue 3tux 41 ciaraeMbIX Ha JBe T'PYIIIBI, B OJIHONH M3 9TUX TPYIII
okazkercd He MeHee 21 uucia. Torga cymma dquces B 3Toil rpyiie Oy/ieT OOJIbINE I PaBHA

40 840 _ 820

e 1))
41 41 ” 41 0
CietoBaTeIbHO, 9UCI0 S HE MOXKeT paBHATHCA 40.
6) IIpemmoioxkum, 4To
1 820
S > 39 31 = 31
[IpepcraBum S B Bujie CyMMBI:
S S
S=mtotoTq

41 cnaraemoe

Hucno S we npesocxoaut 40 (Bemb S MO yCJIOBUIO SBJISIETCS CYMMOIl JIByX TPYIIT 9HCEN, & B
KazkJI0il TpyIne cymma He Gosbie 20), MOSTOMY Kaxkoe U3 ciaaraeMbix S/41 MeHbIe eJIuHUIbL.
Tenepb TOBTOPSIOTCS PACCYKJIEHUA TPEIBIIYINEIO MYHKTA: KAKOBO ObI HU ObLIO paszbuenue 3TUX
cjaraeMbIX Ha JIBe TPYIIIBI, OJfHA W3 TPYII Oyaer cojep:kaThb He MeHee 21 umcia. Cymma ducesn B
9TOM I'PyIIIe OKaxKeTcs OOJIbIlle NI paBHA

S 820

212 > 21 ——_ =2
T TRU T

Buagut, S He MOXKET OBITL OOJIbIIE 39%.

B) 113 pesysbraTa myHKTa 6) CI€yeT OleHKA:

1
S <39 37
51 (37)
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[Tokazkem, 9TO YIHCIIO 392—11 YJIOBJIETBOPSIET YCJIOBUIO 33/1a9i. BO3bMEM IIPOU3BOIBHOE IIPE/ICTAB-
JIeHUE:

1

39— =a1+as+ ...+ ay, (38)
21

B KOTOPOM HYHCIA G, G2, ..., Gy HOJOXKHATEJIHLHBI U HE MPEBOCXOIAT €JIMHUILI. DyaeM cuntarh I
ONPEJIEJIEHHOCTH, 9TO Q1 = A9 = ... 2 (.

Hy»xHoe Ham pasbuenue ciaraeMbix B (38) Ha JiBe TPYIIIBI MBI IIOCTPOMM CJIEIYIOIIIM 0OPa30M.
K mepoit rpynme ornocum HanboJIbINEE MIEPBOE CjIaraeMoe W BCe MJIYINE 3a HUM JIO TeX IOp, MOKa
ux cymma He npesocxoJuT 20. Bosee Touno, naiiaérca ciaraemoe a, Takoe, UTO

a1+a2+...+ap§20,

n B TO K€ BpeMA
a1+a2+...+ap+ap+1>20.

Tak BOT, IepBYIO I'PYIILY COCTaBAT YUCHA A, . .., Ap, & BTOPYIO TPYHILYy — YUCHA Qpii, - - -, Op.
O6o3HaunM yepe3 A cymmy dmces B epBoOiil rpyiie:

A=a;+ar+...+ap. (39)
Nmeem:
A < 20,
A+ apq > 20. (40)

IMockombKy a,+1 < 1, u3 mepasencrsa (40) caexyer, uto A > 19. Torga (39) npusoxur HAC K
HepaBeHCTBY p > 19 (Besb Bce ciraraeMble He IIPEBOCXOJIAT 1); a Tak Kak p IeJI0e, TO

p > 20. (41)

[Tepenmmem (40) B Buge:
ap4+1 > 20 — A.

Benomunas, aro craraemsie B (39) pacrosiokensl 10 yOBIBAHUIO, HMeEM Takke: a, > 20 — A, ...
as > 20— A, a; > 20— A. Toryma us (39) u (41) nmocieoBaTe/IbHO IOJIyYaEM:

I

A> (20— A)+ (20 — A) + ... + (20 — A) = p(20 — A) > 20(20 — A).

N J
-~

P cjlaraeMbIX

Orcrona
400

21
Tenepsb i1t CyMMBI 4KCeJI BO BTOPOI I'PYIIIE MMEEM:

A>

1 820 820 400 420
_30— A= 4 TN Y o,
Apprt o an =395 21 <o o1 o A

Tak, Bo Bropoii rpyrme cymma wuces Menpie 20, 4To i TpeGOBaIoCh. SHAMUT, 1Isl THcIa 395
YCJIOBHUST 33JIa9M BBIIOJIHEHBI. BMmecre ¢ oreHKoi (37) 9TO JOKa3bIBAET, UTO 39% — MaKCHUMaJIbHO
BO3MOXKHOE 3HA4YEHHUE S.

3AJIAYA 62. OTBET: a) 45; 6) 12.

PEMIEHUE. [IycTh 110 KPYTy paccTaB/IeHbl YUC/IA A1, G2, - - . , (48. KOJTMIECTBO TOJIOKUTETHHBIX TUCET
cpei HUX 0DO3HAYUM pP.
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a) ITockosibky cymma Becex dmces1 paBHa 20, Cpejin HUX €CTh KaK MOJIOYKUTEJIbHbIE, TAK U OTPUIla-
respubie. [loaTomy p # 48.

[Iycts p = 47. B 3TOM citydae cyMMa MOJIOKATENBHBIX unces He MeHee 47. Ho Torma einacTBeHHOE
OTPUIATETHLHOE YUCTO MEHBIE WM PABHO —27 U MOTOMY OTJIUYAETCS OT COCETHUX HUuces1 DoJiee deM
Ha 7. DTO MPOTUBOPEUUT YCAOBUIO. SHAUUT, p # 47.

[Iycts p = 46. Cymma 1MOJIOKUTEIBHBIX duces He MeHee 46. OTpUnaTebHbIX 9UCeT BCETO JIBa, U
X CyMMa MeHbIIe Un paBHa —26. 3HAYNT, OJJHO M3 OTPUIATETbHBIX YUCeT MEHbIIe Wi PaBHO —13.
DTO YUCTO OTIMIAETCS OT COCETHErO MOJIOKUTETbHOTO ducia bostee gem Ha 7. [losromy p # 46.

[TpuBeném mpumep, Korja p = 45. Iomoxkum

CL1:CL2:...:CL45:1, CL46:—6, (147:—13, a48:—6.
CyMMma 3TuxX 4duces paBHa:
45 -6 —13 — 6 = 20.

Jlerko BWIeTH, UTO W OCTaJIbHBIE YCJIOBUs 3a/a49u BBITOIHEHBI. CJie10BaTEIbHO, HAUOOIBbINEe BO3-
MOYKHOE 3HAUYeHue P paBHO 45.

6) 113 Toro, uto cpeu JTOOBIX YeTHIPEX MOAPST UAYIINX TUCEST MMEeeTCsT XOTsI Obl OJTHO MOJIOZK -
TeJIbHOE, CJIeJIYeT, ITO
p =12 (42)

B camom gieste, pazobném narm 48 ducest Ha 12 4eTBEPOK:

(@1,002,013,@4), (a57a6,a7,a8), sy (a45>a46>a477a48)'

Ecim p < 12, To 10 Kpaiineii Mepe B OJIHOI YeTBEPKE He OY/IET MOJIOXKUTEILHOTO YUC/Ia — BOIPEKU
YCJIOBHIO.
Ocraéres npeabaBuThb npumep ¢ p = 12. Ilycrs

a4:a8:a12:...:a445:5, a48:1,
Vo
11 gucen

a ocrajbuble 36 yuces paBubl —1. CymMMa 9TUX YHCEJI:
11-5+1—-36 = 20.

OcrasibHBIE YCJIOBUSI 33/Ia9i B JIAHHOM IIPHUMEpPEe TaKzKe BBIIOJHEHbl. DTOT MpUMep U oreHKa (42)
JIOKa3bIBAIOT, YTO HaMMeHBIIIee BO3MOXKHOe 3HaUeHNe p paBHO 12.

3AJIAYA 63. OTBET: a) net; 6) mer; B) 4.

PEmEHUE. Ilycte A, B, C u D — cymmbl 9ncenn B 9eThipéx rpymnmnax. COTIaCHO yCJIOBUIO HAC
HHTEPECyeT CyMMa:

S=|A-B|+|A-C|+|A—-D|+|B—-C|+|B—-D|+|C—D|. (43)

Hcno, aTo S — 1esioe HEOTPHUIIATETIBHOE YUCIIO.
OrmeruMm cpazy ke, 9TO

A+B+C+D=1+2+...+12="78 (44)

a) IIpemnomoxkum, aro S = 0. Torga Bce mects ciaraembix B (43) paBHBI HYJIIO, YTO HEMeJI-
aerno qaétr A = B = C = D. Ho 310 HeBO3MOXKHO BBHay (44), mockosnbKy 78 He jemurces Ha 4.
CreioBareibHo, 0 B pe3y/bTare MOJIYyYIUThCs He MOYKET.
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6) Ilpennomnoxkum, aro S = 1. Torma oxHo craraemoe B (43) paBHO eJIMHHIE, a OCTAJbHBIE MSITh
CJIaraeMbIX paBHBI HYJIIO.

Bes orpannvennst obmocTn MOxKHO cautarh, 9ro |A — B| = 1. Ho Torma u3 |[A — C| = 0 u
|B — C| = 0 nosyuaem coorsercreerno A = C u B = C, 10 ectb A = B. BosHukinee nporusopeune
[TOKA3bIBAET, 9TO 1 B pe3y/brare MOJIYyIUThCA HEe MOXKET.

B) 3aMeTHM, 9TO MMeeTcsi camoe GoJiblliee TPH caaraeMbix B (43), KOTOpble He cojiepKar (huk-
cupoBannyio GykBy (Hampmmep, 6ykBy D He cozepxar ciaraembie |[A — B, |B — C| u |A — CY).
[TosTomy ecsin B34Th JIFOOBIE YeThIpe caaraeMbiX B (43), TO B HUX HEMPEeMEeHHO Oy/yT (hurypupoBaTh
Bce verhipe OyKBol A, B, C', D.

Taxkum 06pa3oM, eci deTbipe KaKux-To ciaraeMbix B (43) pasubl Hyd0, T0 A = B = C = D.
JlarHoe paBeHCTBO, KaK OBbLIO OTMEYEHO BbIlle, HeBO3MOXKHO. CJ1e/I0BaATEIBHO, HUKAKUE YEMbLPE CAG-
eaemux 6 (43) He Mmo2ym pasHAMLCA HYAK.

UupiMu citoBaMu, KaK MUHUMYM TPH CJIAraeMbix B (43) JM0JKHBI ObITH OTJUYHBI OT HyJisi. Tem
caMbIM OKa3bIBAETCS HEBO3MOXKHBIM ciiydail S = 2.

[Ipeamonoxum, aro S = 3. Torma Tpu ciaaraembix B (43) paBHBI eIUHUIE, a OCTATbHbIE TPH —
Hys110. [Ipr 5TOM HYyJII0 MOTYT PaBHSITHCS JIUITh TaKWe TPU CJIAraeMblX, KOTOPbIe He COJIEPKAT HEKO-
TOpoii 6YKBBI (B MPOTHBHOM CJIydae — KOIJIa B TPEX HYJIEBBIX CjlaraeMbiX (GDUIYPUPYIOT BCE YeThIPe
6ykBbl A, B, C', D — ocrajbHbIe TPH CJIAra€MBIX TAKKe 00PATITCS B HYJIb).

[Iycrs, nanpumep, |A — B|=|A—-C|=|B—-C|=0,0ectb A=B=C.TornaD=A+1,n

=A+B+C+D=4A+1.

[Tosryuaem mporwBOpedre: cjaeBa CTOUT YETHOE UHCJIO, a ClipaBa — HedeéTHoe. JHA4YuT, S = 3
HEBO3MOZKHO.
[Ipuseném nipumep ¢ S = 4. I'pynnbl BO3bMEM Takue:

(1,3,4,5,6), (2,7,10), (9,11), (8,12).
Baece A =19, B =19, C =20, D = 20. Iloxcrasisem B (43):
S=04+14+1+14+1+0=4.

TeMm cambIM AOKa3aHO, 9YTO HauMeHbIlle€ BO3MO2KHOE 3HaYeHNe S PaBHO 4.

3AJIAYA 64. OTBET: a) 8; 6) Ha 5/56.

PEIIEHUE. a) [lycTh yuenuk mmeer n orneHok u S — ux cymma. Torma:

S 5 37
—=462=4—-=—.
n 8 8
Orcroma 37n = 85, Tak gro n jgenurcs Ha 8. [losromy n > 8.
[TpuBeném pumep ¢ n = 8. IlycTh ydyeHnK mMeeT ceMb MATEPOK W JIBOHKY. Toria ero cpemnuii

OaJLL:
7-5+2_37

8 8’
Nrak, HauMeHbIllee BO3MOXKHOE KOJIMIECTBO OIEHOK yUeHMKa paBHO 8.

6) Ilycrs yuenuk umest onesku 3, 3, 5, 5, ay, ag, ..., ap. Obo3HATIM
A=ay+as+ ...+ a.

BameTnm cpasy, ITo

A < 5k. (45)

63



[TocmoTpuM, Kakue orpaHudeHusl Ha k HaKjaJblBaeT TOT (aKT, 9TO cpeHuii dbasn paeH 4,675.
CyMMma O1eHOK ydeHuKa paBHa 16 + A, KoJimdecTBO O1EHOK paBHO 4 + k, Tak 9ITO

16+A 37
4+k 8
Orcrofia JIerko Moy daeM:
8A = 37k + 20. (46)

[IpaBas gactb 37k + 20 jno/kHa JemThed Ha 8. Yucso 20 npwu jiejieHun Ha 8 J1aéT ocTaToK 4.
Suauurt, 37k mpu jJeleHnn Ha 8 TakKe JIOJIKHO JaBaTh octaToK 4. Kakoit ocrarok mgaér camo k7
[Tockosibky 37k = 32k + 5k u 32k nenwrca ua 8, 4ucjao bk npu jejneHund Ha 8 JaéT OCTATOK 4.
[Tepebupast octatku ot 0 j10 7, JIETKO BUJAUM, 9TO U k JAET OCTATOK 4:

k=8m+4 (m=0,1,2,...). (47)
[Toxcrasmisiem 1o B (46):
8A =37(8m +4) 4+ 20 = 37 - 8m + 168,

U TIOCJIe COKPAITEHNs Ha 8 MOJIYYIM:
A =3Tm+ 21. (48)

Teneps nogcrasisem (47) u (48) B HepaBeHcTBO (45):
37m + 21 < 5(8m + 4),
orkyzna 3m > 1, o ectb m > 1. Bumecte ¢ (47) 910 maéT HAM HyKHOE HEPaBEHCTBO Ha k:
k> 12.

[IycThb Tenephb oneHKy yueHuka crauu 4, 4, aq, as, . . ., a;. CyMma olleHOK paBHa 8+ A, KOJIMIECTBO
oleHOK paBHO 2 + k. Haxoaum u3mMeHeHue cpeiHero daJiia:

24k 8 8(2+ k) T 8(2+k)

A_8FTA 37 _644+8A-372+k) _8A 37k 10

C yuérom (46) mmeem:

P
C8(24+ k) 42+ k)

MakcumasibHOe 3HadeHne A JTOCTUTAETCS TPU MUHUMAJIBHO BO3MOYKHOM 3HadeHnn k, paBHoM 12:

Amax - L - i
12+ 12) 56

Takum 06pazoM, MakCHMAaJIbHOE yBeJMUIeHne cpeHero basura cocrasiser b /56.

BAIAYA 65. OTBET: a) 24; 6) 4032.

PEIIEHUE. a) [lycrs L — jimHa MoTKa BepéBKu. KoJib CKOpO ero MOxKHO paspesaTh Ha 24 craH-
JIAPTHBIX KYCKa, BBITOJTHEHO HepaBeHCTBO L > 168 - 24. A Tak Kak He BCe KYCKH UMEIOT OJIMHAKOBYIO
JIINHY, HEPaBEHCTBO dBjdeTcd crporuM: L > 168 - 24.

ITo Tem ke camMbIM IMPUYUHAM CIIpaBeINBO HepaBeHCTBO L < 175 - 24. Uraxk,

168 -24 < L < 175 - 24.
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Tenepsb 3amernm, uto 168 = 7-24 u 175 =7 - 25. [lostomy 175-24 =7 -25-24 = 168 - 25, u MBI
IIoJIydaeM HOBO€e JIBOITHOe HEpPaBeHCTBO [y L:

168 - 24 < L < 168 - 25. (49)

[TpearorokumM, YTO MOTOK MOXKHO pa3pe3aTb Ha N > 25 CTaHJAPTHBIX KYCKOB OJMHAKOBOMN JIJTH-
HbI. Torjia mMeeM HEPaBEHCTBO
L > 168n > 168 - 25,

KOTOpOe IporuBopednT HepaBeHcTBY (49). CiremoBaresbho, n < 24.

[Tokazkem, 9TO HAIl MOTOK MOXKHO pa3pe3aTh Ha 24 OJMHAKOBBIX CTaHIAPTHBIX KyckKa. VI3 Hepa-
BercTBa (49) cienyer, uro L = 168 - 24 + x, rje x < 168. Paspexkem MOTOK Ha 24 KycKa OJMHAKOBOMN
JUIMHBL; TOTIa JJIMHA d OJHOIO KyCKa paBHA:

x
d=168 4+ —.
24

C omnoit croponsl, d > 168. C npyroit cTOpoHbI,

168
d<168+Z:168+7:175.

Nrak, 168 < d < 175, Tak 9TO KyCKH SIBJIAIOTC cTaHgapTHbIMU. CJieI0BaTeIbHO, JAHHBI MOTOK
paspesaercst caMoe OobIee Ha 24 OJMHAKOBBIX CTAH/IAPTHBIX KYCKAa.

6) CdopmyaupyeMm u permmM 3a71ady B OOIIEM BHJE — TEM CAMBIM SICHEE MPOSIBUTCS HJes eé
peleHus.

[Iycrb a u b — marypasbuble gucia (a < b). Besikoe wmesio, pacrosiozkeHHoe Ha oTpeske [a; b,
HaszbIBaeM cmandapmmusim. Ham Hato HaiiTm Takoe HamMeHbIIee duco [, 9aro joboe dncio L > |
MOZKHO IPEJICTABATL B BUE CyMMbBI CTAHJIAPTHLIX CJIArACMBIX.

CymiectByer HanboJIbIIee HATYPAILHOE 7, I KOTOPOT'O BBIIOJHEHO HEPABEHCTBO

(n—1)b < na.

B camom Jiesie, HETPYJHO BHJIETh, YTO 9TO €CTh HAMOOJIbIIEE HATYPAJbHOE M, YIOBJIETBOPSIOIIEE
uepasencrsy n < b/(b — a). ObosuaduM ero ny:

b
no—max{nEN:(n—l)b<na}—max{nEN:n<b_a}. (50)

ITycts cnavana [ < nga. Iloxkazkem, uro Haiinérca L > [, He mpeacTaBuMoe B BUJE CyMMBbI CTaH-
JApTHBIX craraeMblx. Bospmém L takmm, uro max{l,npa — 1} < L < npa. VubiMu ciioBamu, Mol
BbIOMpaeM 4HucI0 L, 0JHOBpEMEHHO Y/IOBIETBOPAIONIEE JBYM YCIOBUSIM:

1) L>1;

2) npa — 1 < L < nya.

[TockombKy (ng — 1)b < noa, u3 BTOPOro ycaoBus CIeayeT HEPABEHCTBO
(no —1)b < L < nya. (51)

[Ipeamonoxkum, aro L paBHO cymme k craHgapTHBIX ciaraembix. Torma ka < L < kb. Orciona
u u3 HepaeHcTBa (51) ciieryer, 9To OJHOBPEMEHHO BBINIOJHEHbI HepaBeHCTBa k > ng — 1 u k < ng.
[ostyuennoe mpoTuBoOpedre MOKa3bIBACT, 9TO L HEIb3s MPEJCTaBUTHh B BUJIE CYMMBI CTaHIAPTHBIX
CJIaraeMbIX.

» YTo0BbI Jiydllle TOYyBCTBOBATD 3Ty CUTyaluio, Bo3bMute ¢ = 4, b = 5 u nogymaiire, nouemy umciso 15,5 e
[IPEJICTABJISETCS B BUJIE CYyMMBbI CTAHJIAPTHBIX CJIAra€MbIX. <«
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IIycts Tenepnb | = nga. Ilokaxkem, aro jro6oe quciao L > [ MOXKHO IPEJICTABUTH B BUJIE CYMMBbI
CTAH/IAPTHBIX CJIATAeMbIX.

Hns moboro L Haiinércs narypajabHoe n takoe, 9to na < L < (n + 1)a. ITockoibKy BBIIOJIHEHO
L > nga, umeem n + 1 > ng. Orciona B coorBercTBrn ¢ onpeeaenuem (50) ducia ng 3aka0daeM,
aro (n + 1)a < nb. D1o naér HAM HEPABEHCTBO

na < L < nb,

win
L
a< — <b.
n
CnenoBarebHO, L. MOYKHO MPE/ICTABATH B BUJE CyMMBI 7 CTAHJAPTHBIX CJIaraeMbIX, KarxKIoe 13
KOTOPBIX paBHO L/n.
Takum obpa3oM, MbI HAILIM HaUMeHbIIee [, Takoe, 9TO Jioboe dmcio L > | mpeicTaBisgercs
CYMMOI CTaHJIAPTHLIX CJIATaeMbIX. DTO HAMMEHbIIee | PABHO Nyd.
Ocraércst IPUMEHUTDb TOJIyIeHHbIE Pe3Y/IbTAThl K MCXOAHON 3agade. Umeem: a = 168, b = 175,

TaK 9TO

b 175
b—a 7
Cornacuo (50) naxomum ng = 24. Torga | = nga = 24 - 168 = 4032.

25.

BAIAYA 66. OTBET: a) 30; 6) 2.

PEIIEHUE. a) Beero umeercs 33 4+ 27 = 60 kopoOoK. 3HAUUT, B KasKJOM KOHTEHEPE JIOJIZKHO HAXO-
JuThes 110 30 KOpOoOOK.

[Tycrb x — KoamuecTBo Jérkux (1o 19 Kr) KopoGok B epBoM KoHTeliHepe. Toryia ucsio TsiKebx
(o 49 kr) KopoGoK B nepsoM KoHTeitHepe pasao 30 — x. Bo Bropom KoHTeiiHepe JIErKuX KOpoOOK
nosyvaercs 33 — x, a TAXKEIbIX Kopobok: 27 — (30 — z) = x — 3.

CymMMmapHbIe MacChl KOPOOOK B IIEPBOM U BTOPOM KOHTEHHEpax PaBHBI COOTBETCTBEHHO:

my = 19z + 49(30 — z) = 1470 — 30z,
me = 19(33 — x) + 49(x — 3) = 480 + 30z.
Orcrona:

S = |mg — my| = |60z — 990| = 30|22 — 33|.

Hucno |2x — 33| aBisiercss HEUETHBIM U IIPUHIMAET HAMMEHbIIee BO3MOXKHOE 3HadeHme 1 mpu
x =16 mm x = 17. CnenoBare/ibHO, HanMeHbIlee 3Hadenne S paBHO 30.

6) [lycts B mepBOM KOHTEHHEpEe HAXOIUTCS T JIEMKUX KOPOOOK M Y TsKEJIbIX KOpobok. Torma Bo
BTOPOM KOHTeitHepe Oyier 33 — x u 27 — y JIErKUX U TSXKEIBIX KOPOOOK coOoTBeTCTBEeHHO. VMeem:

my = 192 + 49y,
me = 19(33 — x) +49(27 — y) = 1950 — 192 — 49y.

[Tpu 9TOM UMEIOT MECTO HEPABEHCTBA:
r <33, y<2T. (52)
Besmunua S pasna:

S = |38z + 98y — 1950| = 2|19z + 49y — 975|.
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Ham, Takmm obpasom, Tpebyercs HaTH MEHUMAJIbHOE 3HAUYEeHNe S TP YCJIOBUH, UYTO BBIIOJIHEHEI
oba mepasercTBa (52).

Bamerum, 94TO BO3MOXKEH MpsiMOil Tiepebop Beex 3Havenuit © u y (0 < z < 33, 0 < y < 27), 10
€CTh IOCJe0BaTEIbHOE paccMoTpenne Beex 34 - 28 BapuaHTOB. BooOIie, ncuepribBaioniuii mepebop
KOHEYHOI'O YHCJIa BapMaHTOB — 39TO IOJHOIEHHOe pemierue 3aga4dn! Ho MbI, ecTecTBEHHO, TaKUM
IyTEM He IOHJIEM U TIOUIIEM CII0co0 M30eKaTh IMPSIMOro rnepedbopa.

[Ipexxte Bcero mpoBepuM, HE MOYKET Ji S PABHATHCs Hyi0. [ 9TOr0 paccMoTpuM ypaBHEHUE:

192 + 49y = 975. (53)

Bynem ucnonp3oBark ocrarku ot jesnenns #a 7. [lepenmimenm ypasuaerune (53) cieyrommm obpa-
30M:
S5x + 14x + 49y = 975.

Herpynuo nposeputs, uto 975 maér ocratok 2 (975 = 139 - 7 + 2). SHauut, u ciaraemoe 5 Iaér
ocTaToK 2 (Bellb OCTAJIBHBIE CJIaraeMble B JIeBOii dacTu jesarces Ha 7). Kakoil ocTaTok mpu 9ToM J1aéT
cam x? Ilepebop octarkoB or 0 10 6 MOKA3BIBAET, UTO €INHCTBEHHAS BO3MOYKHOCTH — 3TO OCTATOK 0,
TO €CTb

z=Tk+6. (54)

[Moncrasisem (54) B (53)

19(7k + 6) + 49y = 975,
19 - 7k + 49y = 861,

1 1I0CJIE COKDAaIIleHUA Ha 71
19k + Ty = 123. (55)

Brarogapst sromy cokparenuto ypasaenue (55) mpore ypasuerus (53). laBaiite moBropum BCro
STy HPOIEJLyPy — Teleph YKe MPUMEHUTETbHO K ypasHeruto (55). Haunnaem tak »xe:

5k + 14k + Ty = 123.

[IpaBast gacrb 123 gaér ocrarok 4 (123 = 17 - 7 4+ 4). Buaunr, u 5k naér ocrarok 4. Torma k
MOXKET JIaBaTh TOJBKO OCTATOK b:

k=Tm+5. (56)

[Moncrapiss (56) B (54), moayunm: = 7(7m+5) +6 = 49m +41. Takum o6pazom, okas3bIBaeTCs,
4910 & > 41 — BOIpeku nepBoMy HepaseHCTBY (H2).
Urak, ypasuenue (53) He umeer perenuii, yiaoBiaersopsomux yciaosuto (52). [Tostomy S # 0.

» A kakue perenns ecthb? JlaBaiite Bcé ke 10BeJEM 10 KOHITA PelleHrne ypasHenus (53) — 1M0JIe3HO TOCMOT-
perb, deM Jiesio Koruurces. [Togcrasum (56) B (55):
19(7m + 5) + Ty = 123,
19-Tm + Ty = 28,
19m +y = 4.

OTcrona BUJHO, 9TO €IMHCTBEHHAS BO3MOXKHOCTH — 310 m = 0 u y = 4. Ocraéresa naiitun z. U3 (56) u
(54) mocsienoBaresbro monydaem: k=7-0+5=5 2 ="7-5+46 = 41.

Urak, ypasaenue (53) nmeer ejuHcTBeHHOe pererne (41,4) B HATYpaJIbHBIX YHCIaX. DTO PEIICHUE He
yaoJsierBopsier ycsosuio (52). <

[Tockosbky S siBJIsieTcsl 9ETHBIM YUCIOM, UMeeM OleHKY: S > 2. PaBeHcTBO mocturaercs, HAIIPH-
Mep, B ciiydae x =23 my = 11:

S=2.119-23+49-11 —975| = 2 [976 — 975| = 2.
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CurejioBaTesibHO, HAUMEHbIIIee 3Ha4deHne S paBHo 2.

» Kak nmaityen npumep? Bepém ypasuenue 19z +49y = 976 u periaeM ero Tem ke CriocodOM — Yepe3 OCTATKH
OT JieJieHns Ha 7. YpaxKkHsiiiTech! <

BAJIAYA 67. OTBET: a) na; 6) 10; B) 8/17.

PEMEHUE. [lyctb m — 4mc/io MaJbIukoB, d — 4YHUCJIO JieBodeK B rpyire. [lycts m; majabankon
CXOJIMJTH B T€aTP, My MAJBIMKOB CXOJIMJIN B KUHO, d; JIEBOYEK CXOJIMJIN B TeaTp, ds JE€BOYEK CXOIUIN
B KHHO.
s ciydast Ioxo/ia B TeaTp NMeeM:
3

my < ﬁ(ml +d1) = 8my < 3d1

,ZLHH CJIydad nocenieHnsd KnuHO:

3
my < §(m2 +d2) = 4my < 3d2

C.HO}KI/IM IIepBo€ U3 IOJIYyYECHHBIX HEPABEHCTB C Y/IBOCHHBIM BTOPBLIM:
8(m1 + mg) < 3d1 + 6d2

[TockoJIbKYy KazK Iblii MAJIBIUK CXOJIHUJ JTUO0 B TeaTp, MO0 B KUHO, UMeeM my + mq = m. Kpome
TOro, 04eBUIHO, d; < d u dy < d. Ilosyaaem:

8m < 8(my + my) < 3d + 6d,

TO €eCTb

8m < 9d. (57)

a) Ha, 10 mamsaukoB mMorsio 6biTh B Tpymme u3 20 yuanuxcsa. Hampumep, B Tearp cxommiam 3
MaJibauka u Bee 10 1eBovek, B KHHO — ocTaJibHble 7 MajabaukoB u 10 jeBodek. HyxKubie HepaBeHCTBA
BBITIOJTHEHDI:

3
3< = (3+10), 7<

. 10).
11 (7 + 10)

| W

» Kak mocrpoen npumep? IIpexae Beero, snadenuss m = 10 u d = 10 He nporuBopevar HepaBeHCTBY (57),
U 9TO HABOIUT HA MbICJIb, 9YTO IPUMEP TYT BO3MOXKeH. 3areM Oepém HepaBeHcTBa 8my < 3di u 4mo < 3da,
sazieiicrByeM sieBouek 1o Makcumymy (di = do = 10) u HAXOAUM TOAXOJIAIIIE M1 U My.

6) Ipeanosozkum, uro B rpyiie u3 20 yaammxcst umeercst He Meree 11 masbankos: m > 11. Torga
d < 9. Nnmeem: 8m > 88, 9d < 81, uro nporusopeunt Hepaencrsy (57). Ciemoaresnbro, m < 10,
U ¢ yIETOM IIYHKTA a) MPUXOJUM K BBIBOJY, YTO HAMOOJIbIIEE BO3ZMOYKHOE KOJIUIECTBO MAJIBINKOB B
rpymme pasao 10.

B) Ilepenummem HepasercTso (57) ciemyomum o6pa3oM:
9

sm<od o M« :>m+1<17:>m—|—d<17:> d >8
m — — — — < — — = —.
h d 8 d ~ 8 d 8 m+d~ 17

Kak Bujnm, jnoss jgeBouek He Menbire 8/17. [TpuBeném npumep, Korja paBeHCTBO JOCTUIAETCH.

[Iycts B rpynme 9 majabamkoB u 8 jeBovek. B Tearp cxommiam 3 MajabunKa U 8 JIEBOYEK, B KHHO

CXOanJIn 6 MaJIbYMKOB 1 8 JeBOYCK. Hy}KHbIG HEepaBEHCTBa BbIIIOJIHECHDBI:

68



3 3
<2 <= .
31 (3+8), 6<z-(6+8)

CuietoBaTe/IbHO, HAMMEHbBINAsT BO3MOXKHAsI JI0JIs JIeBOUeK pasHa 8/17.

BAJIAYA 68. OTBET: a) net; 6) mer; B) 4.

PENIEHUE. [IpucBoum kaxknoit kaprouke HoMep ot 1 j10 10. Ilycts aq, as, ..., ajg — 4Uuciia, JJaHHbIe
B YCJIOBUU W 3allUCAHHBbIE HA KAPTOYKAX BHAYaJse (UUCJO aj 3aIllMCAHO HA KapTOdKe ¢ HOMepoM k).
Awnanornano, by, by, ..., byy — umciaa Toro ke Habopa, HO 3aIlMCAHHBIE HA KAPTOYKAX IIOCIIE UX
nepemerBanus. COriacHO yCJIOBUIO PACCMATPUBACTCS UCJIO:

c= (a1 +b1)(ag + be) ... (a1 + bio)- (58)

a) [peanosoxkum, aro ¢ = 0. Torma B npousseennn (58) HANAETCSA HYI€BON MHOXKUTEH, TO €CTh
ay, + by = 0 st Hekoroporo k. Ho 310 HEBO3MOXKHO, TaK Kak B JAHHOM HaDOpPe HU JIJIT KAKOI'O UHCJIa
Q. HET eMy HpOTI/IBOHO.HO}KHOI‘O 110 3HaKy. SHa“II/IT7 O HOJIyLH/ITbCH HE MOXKET.

6) [Ipeanosoxkum, aro ¢ meuérro. Toryma B mpoussenenun (H8) KaXKIblii MHOKUTE/Ib JTOJZKEH OBbITH
HEYETHBIM, TO €CTh ay, + by, HeuérHO 11 Jiroboro k (1 < k < 10).

CrenoBaresibHO, J1JIst Kazk10ro k B mape (ag, by ) 0iHO qucsIo 9éTHoe, a 1pyroe HedérHoe. [losromy B
HOCJIeIOBATEIbHOCTH (a1, . .., 10,01 ..., b1g) OKaxkercs 10 yérnbix u 10 HewéTHBIX Yrces. OHAKO U3
YCJIOBUS BBITEKAET, YTO yKa3aHHas IMOCJEI0BATEIHbHOCTD COJAEPKUAT 8 YETHBIX YUCET U 12 HEYETHBIX.

BosHukiee nporuBopedne moKas3bIBAET, YTO ¢ 00s13aHO OBITH Y6THBIM. B gacTHOCTH, 1 IOy INTHCS
HE MOKET.

B) Hanee cunraem, aro ¢ > 0. Ilpeanosoxum, aro ¢ = 2. Torma B npoussejgerun (58) poBHO
OJIUH U3 MHOXKHUTEJIeHl TI0 MOJIYy/II0 paBeH 2, a Bce OCTaJIbHBIE 1T0 MOJIY/II0 paBHbI 1. MHbIMU ciioBaMu,
G + by, = 12 1719 HEKOTOPOTO M U ) + by, = +1 J1j151 Bcex ocTabHBIX k.

Hucna a,, u b, oba uérHble nan oba HEYETHBIC. B KayKI0it U3 OCTaJIbHBIX AeBATH map (ag, by)
OJIHO YHCJIO YE€THOE, a Jipyroe HedéTHOoe. Crasio ObITh, B OCIEI0BATEbHOCTH (a1, . .., 410,01 ..., b1o)
okazkercst Wi 11 4ETHBIX U 9 HEeYETHBIX Yuces1 (eCu a,, U by, Y€THDI), uin, Hao6opoT, 9 YéTHBIX U 11
HEYETHBIX YUCes (eCH Ay, U by, HeuéTHbl). Ho, Kak ObLIO yKa3aHO BBIIIE, YETHBIX U HEYETHBIX TUCE]T
B TOH I10CJIeJIOBATEILHOCTH NMeeTcd 8 U 12 COOTBETCTBEHHO.

SuaaguT, ciaydaili ¢ = 2 HeBo3MOXKeH. [[0CKOIbKY ¢ 9€THO, nMeeM OIEHKY: ¢ = 4.

[IpuBeiém npumep, B KOTOPOM JlocTuraeTcd paBencrBo ¢ = 4. IlycTh cHadaa Ha KapTOdKax
HaIlMCAHbI YMCJIa B UCXOTHOM TOPSJIKE:

1, -2, -3,4, =5, 7, =8, 9, 10, —11.
3aTeM Ha TeX Ke KapTOyKaxX OKa3aJnCh YUCIA:
-2,1,4,-3,7,-5,9, =8, —11, 10.
[Tosrygaem:
c=1-2)(-24+1)(-34+4)4-3)(-5+T7)(7T—5)(—8+9)(9 —8)(10 — 11)(—11 4 10) = 4.

CrenoBaTeibHO, HAMMEHbIIIEE HEOTPUIIATEILHOE 3HaAYeHUE ¢ PABHO 4.

3AJ1AYA 69. OTBET: a) 1; 6) 39.
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PEIIEHUE. a) B mocsieoBaTesbHOCTH HE MeHee OHOTO “wieHa. Ho mociieoBaTeIbHOCTh, COCTOSIIIAST
u3 ojHOro Yucja 163, ymoBiaeTBopsdeT ycaoBuio 3ajadu. [losTomy HamMeHbIlee BO3MOXKHOE YHCJIO
YJIEHOB II0CJIe10BaTEJIbHOCTH PaBHO 1.

6) BaMeTuM IPexK/Ie BCEro, 4To MOC/IeJI0BATE/IbHOCTD HE MOYKET COCTOSATH TOJILKO U3 YePe Ly FOIIIX-
csg ancesa 1 u 7. B camom seste, ecyim Takasi MocC/IeJ0BATE/IbHOCTD COAEPIKHUT UYETHOE YUC/IO JIEHOB, TO
eé cymMma jiestuTed Ha 8. Ecyi ke 9uc/io 4ieHOB HeYETHO, TO TIPHU JICJIEHHH CyMMbI TI0CJI€/I0BATETHHO-
CTU Ha 8 MOTYT TIOJIyYUThCS TOJBKO octaTku 1 wiau 7 — B caydasx (1,7, ..., 1,7, 1) u (7,1, ...7,1,7)
coorBercTBeHHO. OHaKo uncyio 163 npu jgemeHnn Ha 8 JaéT OCTATOK 3.

CraJio ObITh, B MOCAEIOBATEILHOCTH UMeeTCsd Jucao b, orsmaroe ot 1 u 7. fcno, uro b > 11.

[Tokazkem, UTO B TIOC/IEI0BATEILHOCTH HE MOXKeT ObITh Oostee 39 uucelt. [Ipesamonoxkum obparHoe:
IyCTh B TOC/Ie/IoBaTe/IbHOCTH nMmeeTcd He Menee 40 djenoB. [lepsoie 40 qucen ay, as, ..., G49 ITOMU
[OCJIEIOBATEILHOCTH Pa3o0beéM Ha napbl: (aq, as), (as, ay), - . ., (a9, G4o). VIMeroTCsI JIBE BO3MOKHOCTH.

1. Yucso b He nonamaer HU B oJHy u3 3Tux mnepBbix 20 map. [Tocko/bKy cymMa duces B KaxK o
Iape He MeHee 8, cyMMa BCeX YJIEHOB II0CJIe0BaTeJIbHOCTH OyjeT He MeHee 8 - 20 + b > 171
BOIIPEKU YCJIOBUIO.

2. Yucmo b monaytaer B omuy u3 nepsbix 20 nap. Cymma ducest B 91oit mape ve menee 1+ 11 = 12,
cyMMa, ducesl Bo Bcex ocrapimxced 19 mapax ne menee 19 - 8 = 152. Torma cymma mocieioBa-
TeJTHbHOCTU OKa3bIBaeTcs He MeHee 12 + 152 = 164, a 9T0 cHOBa TPOTUBOPEYUT yCJOBUIO.

Takum obpazom, Moc/Ie0BATE/ILHOCTE coaepKuT MeHee 40 wienos. Ilpeabsasum nmpumMep mocseno-
BATEILHOCTH, YJIOBJIETBOPSIIONIE yeIoBHo u cocrosimeii u3 39 wienos. Ona cocrout u3 19 nmap (7, 1)
U 3aKaH4uBaeTca ducjaoMm 11:

J/

7,1,7,1,...,7,1,11.
19rap

JleficTBuTe/IBHO, CyMMa Takoii mocjeoBaTebHocT pasHa 19 - 8 + 11 = 163.
Nrak, nanbosibiiee BO3MOXKHOE YUC/IO YJICHOB TIOC/IE/I0BATE/IbHOCTH PABHO 39.

BAMAYA 70. OTBET: a) met; 6) j1a; B) depe3 8 MUHYT.

PEIIEHUE. a) Bce umcna, kotopble BoimmchiBaeT Bacs, O6yayT menntbest Ha 7. Ho wmemo 2012 He
JIEJIUTCA HAa 7 U TIOTOMY HHKOT/Ia He TIOSBUTCH HA JIOCKE.

6) » [TockosbKy Bee YmCIIa, HOSABJISIONUEC Ha JI0CKe, KPATHBI 7, MOXKHO yGpaTh MHOKUTENIb 7 1 HAYATH
¢ enquauIpl. Taknm 0O6pa3oM, HAM HYXKHO HOJIYIUTh B cyMme uucio 63 : 7 = 9. [Ipumep crpourcs Jierko:

1-2(=1-2)—=4(=2-2)—=2(=1-2); 14+2+44+2=0.
[TocTpouB HyKHBII mpuUMep IJIs Yucaa 9, MBI yMHOXKaeM BCe YUCJIa Ha 7 U MPUBOIUM IpuMep IJs 63. «

a, moxet. [Ipumep:

T 14(=7-2)>28(=14-2) 5 14(=7-2); 7+14+ 28+ 14 = 63.

B) [TockosbKy Bce duc/Ia BO3HUKAIOMIEH ITOCTIEI0BATEILHOCTH UMEIOT OOIMINi MHOXKHUTETb 7, MbI
MOZKEM BCe 4JIeHBI I10C/IeJ0BATEIbHOCTI Pa3ieuThb Ha 7. TakuM oOpa3oM, cHavasIa Ha, JOCKe Halluca-
HO 1ncyo 1, Baca coepinaeT onncaHHbIE B YCIOBHH OLEPAIAN, W BOIPOC CTABUTCA TaK: depe3 KaKoe
HaMMeHbIIIee BpeMs Ha JIOCKe MOXKeT MOABUThCA dancsio 112 (=784 : 7)7?

» UyscrByercs, uro Mbl j1obepémcst 10 112 3a HauMeHbliiiee BpeMst, eCau OyJIeM YMHOXKATDL [TOCJIE/IHEE THCIIO
Ha 2 CTOJIbKO, CKOJIbKO BO3MOxKHO. Haunnaem:

1-2—-4—8—16 — 32 — 64.
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Hambie yMHOXKATH Ha 2 yKe HeJIb3s, II03TOMY OrpaHmYuBaeMcs cioxkeHnem: 64 + 32 = 96, 96 + 16 = 112.
Ocraéres 10Ka3aTh « MUHUMAJILHOCTbY HaiiJIEHHOM IOC/IEI0BATEILHOCTH. <

[Tokakem, uTo cemum muHyT Bace He xBatut. Yepes ceMb MUHYT Ha JIOCKE OyJIeT TOCJEI0Ba~
TeJILHOCTDL 1, a1, as, ag, a4, as, ag, a7. Ecjm mpu mepexojie K YUCITY Gy YUCJIO (f HE YMHOYXKAETCH
Ha 2, TO OHO YBEJMYUBAETCS MAaKCHMyM B MOJITOpa pa3a (Korja K HeMmy MpUOABISETCS PEeIbIrLy-
mee uncio). [Hosromy nmeem: a; = 2, as < 4, ag < 8, ay < 16, a5 < 32, ag < 64 u, HaKoHer,
a7 < 64+ 32 =96 < 112.

Bacs MoxkeT ynoxKuThCd B BoceMb MUHYT. [Ipumep:

152242582516 2 32 — 64 — 96 — 112.
Taxum obpazoM, uncyio 112 MOXKeT MOABUTHCS CaMOe MEHbIIIee Yepe3 BOCEMb MHUHYT.
BAAYA 71. OTBET: a) na; 6) Her; B) 11.

PEIIEHUE. a) Ilpuseaém npumep apudmerndeckoil mporpeccun u3 50 9IeHOB, comeprKalieii poBHO
6 esbrx wmcen. [lepserit wien paBen 1/8, pasHocTh mporpeccun Toxke paBaa 1/8:

L 2 ’ 1 11 12 17 2 51 52 57 6 61 62
\8,8"”78, ) 87 87'”7 8717”-’\8’ 87*--7 871’ 87 8
8':1;(:6J1 8‘;4rcen 8':1;(:en

6) IIpeanosoKuM, 94To MPOrpeccust COAEPKUT POBHO 29 TebIX dnces. B TakoM cirydae y Heé Herle-
Jlasl PA3HOCTh (MHAYE BCe WIEHbI IPOIPECCUU ObLITH Obl WU MEJBIMU, WX HENEJbIMA ), U IOTOMY BCJIE]
3a IEJIBIM 9rcJIoM uaéT Heresioe. CleoBaTeIbHO, IPOIPECCUsl COJMEPKUT TaK:Ke KaK MUHUMYM 28
HelesIbIX duces1. Beero 4ieHoB mporpecun mojyvdaercs He MeHee 29 + 28 = 57 > 50 — npoTuBopeune.
SHAYUT, TPOrPECCHsT HE MOMXKET COJIEPKATH POBHO 29 TeJIbIX YUCET.

B) » Ilomrpobyem mipeacTaBuTh cebe, KakK MOXKET OBITH yCTpoeHa apudMeTndecKast IPOrpeccusi, B KOTOPOI
nMeeTcst k TIEJIBIX 9HCesI, & OCTaJIbHbIe — Hellesble. BooOIe roBopsi, Tak:

P q

3aecv 21, 22, ..., 2 — UEJble YHUCIa, & 3BE3AOYKAMU OOO3HAYEHBI HEIeJble ducjia. Takum obpa3om,
MEXKJTy KaXKJIOi Mmapoil COCeTHUX IEJIbIX YUCeJT PACIIONIOXKEHO OJTHO U TO K€ KOJIMYECTBO 1M HEIEbIX; KPOMe
TOT0, TIPOI'PECCUST MOYKET HAUMHATHCS C P HEIEJIBIX THCE U 3aKaAHINBATHCS ¢ HEIEJBIMI IHCIaMu (P, g < m).
Ecau Bcero nmeercst 50 41e€HOB IMPOTPECCUN, TO BBIITOJIHEHO COOTHOIIIEHUE

50=k+(k—1)m+p+q.

Pacnonarast stumn HaBOAATTMMUA COO6pa}KeHI/IﬂlVII/I7 MO2KHO IEPEXOAUTh K CTPOTUM JOKa3aTe/IbCTBaM. «

[Tokarkem, 4TO TIporpeccusi MoOKeT cojepzkaTh posHo 1, 2, ..., 10 nenbix uncen. Herpyano 6b110
OBl TPUBECTH JICCATH KOHKPETHBIX IPUMEPOB, HO HAM TIOMOXKET COKOHOMUTDH BPEMs U MECTO CJIEJyIO-
mas JeMMa.

JIEMMA. TIpesmnooKum, 9T0 BBIIIOJHEHO PABEHCTBO

50=k+(k—1)m+p+g, (59)
rjie k u m — HaTypaJibHbIE YHCIa, & P U ¢ — IeJIble YUCja, yI0BaeTBopsioriue yciaouio 0 < p, g < m.
Torma cymecrByer apudmerndeckas mporpeccust u3 50 uncesi, cojepzkaiias pOBHO Kk IEJIbIX YUCeI.
,L[OKASATEJH)CTBIO. [IpuBeém npumep Hy2KHON nporpeccuu. Eé mepsbrit wien paBen 1 — mLH, a

Pa3HOCTb paBHA -7 !
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m+1 m+1
b
1
171+—7 '71+L7
m+1 m+1
1
272+—7 '72+L7
m+1 m+1
1
T S U S S S
1 m+ 1
1
bkt — ok —L
. om+1 m+ 1
b
DTa Iporpeccust COIEPKUT k 1esbix unces: 1, 2, ..., k. OcTrajbHble BBIITUCAHHBIE YUC/IA SBJISIOTCS

HeresbiMu. Beero Boimcano uncert: p + k + (k — 1)m + ¢ = 50. Jlemma joxaszana.

Teneps BoIIHIIEM JlecATh pecTaBiernit ancaa 50 B Buje (5H9):

50=14+0-494+494+0 (k=1
50=2+1-484+04+0 ( 2 0
50=3+2-234+1+0 (k=3 0
50=4+4+3-144+4+0 (k=4 0
50=5+4-114+1+0 (k=5 m=11,p=1,¢=0
50=6+5-84+4+0 (k=6 )
50=74+6-7T+14+0 (k=7 )
50=8+7-6+0+0 (k=38 )
50=9+8-5+1+0 (

50=104+9-4+4+0 (k=10,m=4,p=4,q=0).

N3 nemMbl ciiemgyer Torja, YTO HaIlla ITPOTPECCUsl MOXKET cojiepxkarh poBHO 1, 2, ..., 10 1esabx
quCe.

» Ecim k£ = 11, To uncsio 50 He mosydaercs npejacraBuTh B Buje (59). DTO HABOJUT Ha MBICTBL, 9TO 11
SBJISIETCS MCKOMBIM YHUCJIOM. <«

Teneps mokazkeM, 9TO B HaIlleil IPOIPECCHU He MOXKET ObITh poBHO 11 menbix umces. [Ipemmosto-
JKUM 0bpaTHOoe: nporpeccus u3 50 9ucest coaepKuT poBHO 11 mesbix ducer.

fcro, uTO paszHOCTL Mporpeccun d SIBISETCS HEIEJbIM PaIMOHAJIBHBIM YucIoM. B camoMm jere,
eCJI Gg U Ay > a5 — COCEJIHUE TeJIble diIeHbl mporpeccut, 1o d = (a; — ag)/(t — s). Sanuiem d B Buje
HECOKPaTUMOii 1pobu: d = m#ﬂ (I — memoe, m — HarypaJsbhoe). Torma MeXy as U a; HAXOIUTCS B
TOYHOCTHU 1M HEIEIBIX YUCEJI:

21 ml
Qs ——— .

[
a5+—7as+
m—+1

m+1 m+1""
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Urak, B nporpeccun umeercst: 1) 11 mesbix wmcedt; 2) 10 mpoMeKy TKOB MEXK/Ty HUMH, COEPKAIIAX
[0 M HEIEJIbIX 9UCeT; 3) P HeleIbIX YUCes TIePe/ TIEPBBIM TIEIbIM YHUCIOM U ¢ HEIEJIbIX TUCes TTOCTIe
nocsieaero mesoro gncia (0 < p,q < m). CieoBaresibHO, JOJZKHO OBITH BBITOJHEHO DABEHCTBO

50 = 11+ 10m +p + q,

nJjim
10m +p+q = 39.

W3 storo pasencrsa BujiHO, uTO0 M < 3, u Torga p+ q = 9. Ho ¢ apyroit croponsl, 0ba quciia p u
¢ He TIPEeBOCXOAAT m, odToMy p + ¢ < 6. [lomyuennoe npoTuBopedne MOKa3bIBaeT, YTO B IIPOTPECCUN
He MOXKeT ObITh POBHO 11 TeJIbIX Juces.

Takum oOpa3oM, HaUMEHBINIEE YUCJO 1, TPU KOTOPOM HaIlla MPOrPEcCUs He MOXKET COJIepKATh
POBHO M TeJIbIX Yuces, paBHO 11.

SAJIAYA 72. OTBET: a) Het; 6) HeT; B) Ja.

PEIIEHUE. a) [Ipeanosoxum, 9To B Hallleil TIOCIe0BATELHOCTH TPH UjieHa. Tora oHa MMeeT BUJI:
1, a, 2046.

Ecnu st uncia obpasyor apudmernydeckyio nporpeccuio, To 2a = 1 + 2046 = 2047. IIporuso-
pedne: jieBasl YacTb Y€THA, & IpaBas HEYETHA.

Ecau a1 1nciia 06pa3yioT reoMeTpudecKyio nporpeccuio, To a? = 1-2046 = 2046. CroBa mpoTn-
popeune: 2046 He siBIgeTCa KBaJpaToM HaTypasbHoro umcia (45% = 2025 < 2046 < 462 = 2116).

[TosToMy Tpu 4ieHA B MOCJIEIOBATETLHOCTH OBITH HE MOYKET.

6) IlpemmomokuM, 9T0 B HOCIEI0BATEILHOCTH deThipe wiena: 1, a, b, 2046. BoamoxkHBI deThIpe
cIIyJas.

1. Ilepsble Tpu unciaa 06pasyioT apudMeTHUECKYIO IIPOIPECCUIO M BTOPbIE TPU YHCJIa 06pa3yioT
apudMeTHIeCKyI0 IIporpeccuio (To ecTh BCe YeThipe Uucia 00pasyioT apudMeTHIecKyo 1po-
rpeccuio). Torma nmeem:

2 =1+4b, 2b=a-+ 2046,

Bpr&}KaeM b us IIEepBOI'O paBEHCTBa M IIO/ACTaBJ/IAEM BO BTOPOE:

b=2a—1 = 4a—-2=a+2046 = 3a = 2048.

HpOTI/IBOpe‘{I/IeI JieBasd 9aCTb JeJINTCA Ha 3, a IIpaBad HE AEJINTCH.

2. Ilepsbie Tpu unca 06pas3yoT apudMETHIECKYIO IPOIPECCUI0, & BTOPhIE TPHU YHC/Ia 00Pa3yioT
reoMeTpuIecKyio mnporpeccuto. Tora:

20 =14b, b*=2046a.

ITociie nckimouenns b:
(2a — 1)* = 2046a.

CieBa cTouT KBaJIpaT HEUYETHOIO YUC/IA, KOTOPBIN TaK)Ke ABJISeTCs HeUeéTHBIM uncyioM. Crpasa
crouT 4érHoe uuciio. l[IporuBopedne.

3. IlepBble Tpu Yncia oO6pa3yiOT I€OMETPUUECKYIO NPOIPECCHIO, BTOPbIE TPH YHCJA 00Pa3yioT
apudmeTnydeckyio mnporpeccuio. Toraa:

a®>=0b, 2b=a+ 2046.

[Ipuxomum K KBajpaTHOMY ypasnenmio: 2a? — a — 2046 = 0. Ero muckpumunanr 16369 ne
ABJIsIeTCA KBaJpaToM HaTypajbHoro uucia (1272 < 16369 < 128?%). 3naqut, 3T0 ypaBHeHue He
UMeeT HaTyPaJbHbIX KOPHEL.
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4. Tlepsbie Tpu vmcsia 06pPa3y0OT TEOMETPUYUECKYIO MPOIPECCUI0 W BTOPbIE TP YUC/Ia 00PasyroT
IeOMETPUIECKYIO IPOIPECCU0 (TO €CTh BCE HYeThIpe YU/ 00pasyloT IeOMEeTPUIECKYIO MPO-
rpeccuio). Torya:

a>=0b, b =2046a.

Orcrona a* = 2046a, To ectb a® = 2046. D10 HEBO3MOKHO, IOCKOJILKY 2046 He spiigeTcs KyboMm
HaTypaJsbHOro umncaa (123 < 2046 < 133).

Wrak, B KaxKJI0M ciiydae 1ojiydaeM nporusopedne. Ciie/0BaTeIbHO, JJAHHAS [T0CJIEI0BATETHHOCTD
He MOYKET COCTOSTH U3 UETBIPEX UJIEHOB.

B) B mociemoBarenbrocTn MokeT ObITh Menee 2046 wienos. Bor mpumep apudmeTnaeckoil mpo-
rpeccun u3 mectu ances: 1, 410, 819, 1228, 1637, 2046.

» CKOHCTPpYHpPYeM aprudPMETHIECKYIO IIPOIPECCUIO ¢ IEePBLIM d4ieHoM 1 1 n-M wienoMm 2046. Ilycrs pasHocTb
3TOo# mporpeccun pasHa d. VMmeem:

2046 =14 (n—1)d = (n—1)d = 2045.

[Tonaraem n = 6, Haxogum d = 2045 : 5 = 409 u BBIIUCHIBAEM [TPOTPECCUIO. <

BAAYA 73. OTBET: a) na; 6) Her.

PEIIEHUE. a) [la, moxker: 216, 252, 294, 343. D10 reomerpuyeckasi MPOrPeCcCHsi CO 3HAMEHATEIEM
7/6.

» [IpemmnoiokumM, 9TO YeThipe HATYPAJIbHBIX YHCIa @, b, ¢, d 00pa3yT reOMeTPUIECKYIO MIPOIPecCcruto. 3Ha-
MEHATEb 9TOI IPOTrPECCUN SIBIISAETCS HECOKPATUMOI TPOOBIO 1/m ¢ HATYPAJIbHBIMA M U N

an (I’I’L2 CL?’L3

a, b=", c="05, d=".
m

3

OTcioia BUJHO, UTO @ JNeJIUTCS Ha m>, To ecTh a = km3 s Hekoroporo Harypasisaoro k. IIporpeccus

npuodpeTaeT BUJ;

km3,  km?n, kmn?, knd.

Ocraéres 3aMeruTsb, uTo 63 = 216 > 210, 73 = 343 < 350, u notoxurs k =1, m =6, n = 7.

JlaHHBII TpUMED TO3BOJISIET TIOYYBCTBOBATH TAK2Ke, IYTO BTUCHYTH B uHTepBaj oT 210 mo 350 marsb uucert,
00pa3YIOIIX NEOMETPHIECKYIO IPOTPECCUIO, Y2Ke BPs I MOJayduTcs. [losroMy B myHKTE 6) HAJIO MBITATHCS
J0Ka3aTh, ITO 3TO HEBO3MOXKHO. <«

6) IIpearnonosKuM, 9To MPOTPECCrsi COCTOMT U3 MATH HATYPaIbHBIX 4uces a, b, ¢, d, e. 3HaMeHa-
TeJIb IPOIPECCHU ABJIAETCS HECOKPATHMOM JIPOGBLIO n/m ¢ HATYPAJIbHBLIME 1 U 1. 3alluiieM Hally
IIPOrPECCHIO TaK:

an an? an? an*
an _an =

4

Orcrosia BUJAHO, YTO @ JICAUTCA HA M*, TO €CTh 4 = k‘m4 JIsI HEeKOToporo HaTrypaJabHoro k. IIpo-
) )

rpeccu«d, cTaJio 6I:>ITI)7 nMeeT BUI:

4 2

Em?*,  km®n, km®n®  kmn3, kn*

Bes orpannuenuns oOIIHOCTH curTaeM MPOTPECCUIO BO3pACTaIOIIeid, Tak 4To n > m. [lockoabKy
BCe YJIeHbI IIporpeccun HaxoadaTcd Mexkay dncaamu 210 u 350, numeem:

km* > 210, (60)
kn* < 350. (61)

U3 nepasenctsa (61) ciesyer, 9To n MOXKET IPUHUMATH TOJILKO 3HavYeHus 2, 3 uau 4. Paccmorpum
9TH TPU CJIydasi 10 OTJIebHOCTH.
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e n = 2. Torma m = 1. Umeem:

(60) = k> 210;

350
(61) = k<?<21.
[IpoTuBopeune.
e n=23. Tormam =1 wm m = 2. Imeem:
. 210
(60) = k>?>13;
350
(61) = k< T 5.
[IpoTuBopeune.
e n=4. Tornam = 1,2 wm 3. Umeem:
210
(60) = k> ETe 2;
350
(61) = k< o < 2.

CuoBa mpoTuBOpetne.

HOHy‘{eHHbIe IIPOTHUBOPEYIUA ITOKA3BbIBaIOT, 9TO IIPOI'peCCUusdA HE MOXKET COCTOATHL U3 IIATU YJIEHOB.

BAJIAYA 74. OTBET: a) Het; 6) HeT; B) Ja.

PEMIEHUE. Paznoxkum uncio 1512 Ha mpocTble MHOXKHUTE/IN:

1512=2-2.2-3-3-3.7=2%.3%.7. (62)
ITIyctp Takke 1512 = cicoc3eqcs, T€E €4, - .., C5 — PA3IUYHBbIE HATYpPaJbHbIE YNCIIA.
a) Ilpennosokum, 9T0 BCe TATh YUCET Cy, ..., C; 00PA3YIOT MeOMETPUIeCcKyo porpeccuio. [o-

CKOJIBKY BCE€ 9TU YHUCJIa HaTypaJbHbIe, 3HAMEHaTEe/Ib ITPOTPECCUN SBJISETCS HECOKPATUMOI JIPOOBIO
n/m ¢ HATYPAJIbHBIMU 1M U N. 3alUIeM HAILY TPOIPECCHIO TaK:

n n? n3 nt

€, G=0—, GB=C0—F, €G=C—, C=C—F.
m m m m

4

Orcroa BUIHO, 9TO ¢, JAeanTed na m?, To ects ¢; = km* 114 nekotoporo narypasbnoro k. Torna

HaIlla [IPOTrPeCccusl IprodbpeTaeT BU/I:
o1 =kmt, ¢y = km’n, c3=km*n?®, ¢ = kmn?’, cs = kn.

He Tepsist obmaOCTH, MOYKHO CUMTATh, UTO IIporpeccus Bo3pacraromasi. Torga n > m. Ilepemuo-

JKagd 9ucia Ci, ..., C;, HOJIYIUM:
1512 = k°m!'%n 1o,

Boixogut, uro 1512 mesmmTes Ha JIecATYIO CTelleHb HEKOTOPOro HarypaJbHoro ducia n > 1. Ho
pasznoxenue (62) quciaa 1512 Ha MPOCTbIe MHOKUTEN HE COMEPIKUT MHOXKHUTEJIEH B IECATON CTEIIeHN.
[TosryuerHOE TPOTHBOpEYNE TOKA3BIBAET, YTO YNCTA Cq, ..., C5; HE MOT'YT 0OpPa30BBIBATH I'eOMeTpHIe-
CKYIO IIPOI'PECCHIO.
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0) IlpenmonoKuM, 9TO YUCHA C1, Cy, C3, C4 OOPA3YIOT BO3PACTAIOILYIO M€OMETPUYECKYIO IIPOrpec-
9 ) ) )

CHIO: 9 3
n n

Cy = C1—.

n
€, C=0C—, C3=1C 3
m m

m2’

Yucno ¢; genurea Ha m3, to ecth ¢; = km? (k € N). CiesloparesibHo, Iporpeccust UMeeT BUJI:

1 =km3, ¢y =km®n, c3=kmn® ¢, =kn’

[Tepemuozkaem 4ucia cq, ..., Cs:
1512 = k*m®n®cs.

CuoBa mojtydaeM mpoTtuBopedne: 1512 He MOXKeT JIe/IUThCA HA MIECTYIO CTEIEHb HATYPaJIbHOTO
qucsta n > 1. [losTomy orBer Ha Bompoc myHKTa 6) — OTpHIATEbHBII.

» 3amerum, YTO U3 IyHKTa 6) ciejyer HMyHKT a). B camom Jiesie, eciin cpejin COMHOXKUTENIEH ¢, ..., C5 HE
HalIETCs IETHIPEX WIEHOB T€OMETPUIECKON TPOTrPECCUr, TO TSITH WIEHOB He Haiiércs u mojgasHo. [losTomy
peliieHne MOXKHO ObLI0 6bl HaYaTh cpa3y ¢ MyHKTa 6). Mbl IpuBesn OT/e/IbHOE PelleHne Jisl IYHKTa a) 13
METOINIECKNX COODparkeHnil. «

B) Ilpeabsiisiem coorBercrBytomuii mpumep: 4 -6 -9 -7 -1 = 1512. Yucna 4, 6, 9 obpazyior
PeOMETPHUUECKYIO [IPOIPECCHI0 CO 3HAMeHareeM 3/2.

» IIpumep Haiinen ciemytomum obpasom. [IpemmonsokuM, ITO IUCIa €, Co, €3 00PA3YIOT T€OMETPUIECKYIO
[IPOTPECCUIO:
c1 =km?, ¢y =kmn, c3=kn’

Torma 1512 = k3m3n3cycs. Dnsng na pasnoxenne (62) amcaa 1512 Ha mpocTbie MHOXKUTEH, Gepém k = 1,
m=2,n=3,c4="7,¢c5=1. 4

3ATAYA 75. OTBET: 155.

PEMEHUE. Yucna Buga n(n + 1)/2 Gygem Ha3bIBaTh 3alpEEHHBIME. BOT HawYaI0 mocsie/[oBaTeb-
HOCTH 3aIlpenénnbix ancen: 1, 3, 6, 10, 15, ...

[Iycth a u d — 1epBbIit 4ieH U pa3HOCTb apudmeTndeckoil mporpeccun. Tak Kak dncyo 1 3ampe-
mEHHOE, TO @ > 2. Tak Kak YIeHbI IIPOrPECCUN — Pa3JIMIHble HATYpaJbHbIe ducia, To d > 0.

Eciun d = 1, To nporpeccust OyjeT cojepKaTh 3alpeniéaHoe ancao — Hanpumep, 10. Econ d = 2,
TO IPOrPeCcCUsi TaKxKe OyJIeT COJIepKaTh 3allpeléHHoe Ynucjio — Hanpumep, 10 jaag gyéraoro a u 15
s Heaéraoro a. Crajo ObITh, d > 3.

CymmMa S nepsbix 10 9j1eHOB IIporpeccun paBHa:

B 2a + 9d

S 2

- 10 = 10a + 45d.

C y4éToM IMOIyYeHHBIX HEPABEHCTB MMeeM OIEHKY:
S>10-2+45-3 =155,

Huzkree snadenue 155 Hateil oneHKN peasmsyercs jiist mporpeccntt ¢ @ = 2 1 d = 3 (To ecTb Jyist
nporpeccun 2, 5,8, ...). Ocraéres mokasaTh, 9TO 3Ta MPOIPECCHs] He COJEPKUT 3APEIIEHHBIX YHCEll.

[ox HoMepoMm k B manHoit iporpeccun uaét qucio 2 + 3(k — 1) = 3k — 1. Ham my»kHO J0Ka3aTh,
YTO PABEHCTBO
n(n+1)

2

HEBO3MO2KHO HHU IIPU KaKMHX kun. HGPGHHH_IGM 9TO PaBE€HCTBO B BUJE:

3k—-1=

6k =n(n+1) + 2.
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Yucio n npu jenennn Ha 3 MOXKeT JilaBaTh octarku 0, 1 wiam 2. PaccMOTpUM OTIETBHO KaXKIbIi
U3 9TUX CJIyYIaeB.

l. n=3m = 6k=3m(Bm+1)+2.
2.n=3m+1 = 6k=Bm+1)Bm+2)+2=9m*+9m + 4.
3.n=3m+2 = 6k=0Bm+2)3m+3)+2=3Bm+2)(m+1)+2.

Beroy nMeem npormBopevne: JjieBad 4dacTb 6k JiesiuTed Ha 3, a lpaBas 9acThb Ha 3 HE JIEJIUTCH
(ocTaTOK 2 B IEPBOM U TPETHEM CJIydasiX, OCTATOK 1 BO BTOPOM CJIydae).

Taxum obpaszom, mporpeccus 2,5,8, ... JeHCTBUTEIBHO HE COJEPXKUT 3allpelméHubix guces. [lo-
CKOJIBbKY 1t Heé S = 155, To 155 — HanMeHnblliee 3HAYEHIE BEJUIUHBI S.

BAJIAYA 76. OTBET: a) na; 6) HeT.

PEMIEHUE. Ecnu cpennee apudmerndeckoe 00X 27 duces HadOpa MeEHbIEe 2, TO CyMMa JIFOObIX
27 uaucen nabopa Menbiie 27 -2 = 54. Byaydn HaTYypaIbHBIM YUCIOM, 3Ta CyMMa He IIPEBOCXOJIUT H3.
O6o3naunMm S MakcuMaIbHYIO cymMMmy 27 4ducen jgannoro nabopa. Urak, S < 53.

a) Ha, moxer. Takoii nabop comepkut 13 equnnt, 17 aBoek u 3, 4, 5. Jljist Hero, oueBuIHO,
S=34+4+5+17-2+7-1=53.

» Hapoggamee coobparkenne odeHb mpocroe. Eciam ects poBuo 13 emmauni u 3, 4, 5, To ocrasiuecs 17 Ba-
KAHCUH 3aIlOIHSIOTCS KaK MUHUMYM JBOiKaMu. BoT u Bo3bMEM Habop ¢ atuMu 17-10 asoiikamu! fcho, dro
MaKCUMaJIbHasl CyMMa S IOJIyIUTCsI, €CJIU B Ka4eCTBe CJIaraeMbIX B3ATh 3, 4, 5 U Bce JIBOMKH, J0OpaB OCTATOK

enquHuIaMn. «

6) [Ipeanonoxum, aro nabop comepxkut k exnaui (0 < k < 12). Ocranbabe 30 — k ancesr Habopa
(mommmo 3, 4, 5) Ha30BEM BaKaHTHBIMU. BaKaHTHBIX YHCEs, CTAI0 ObITh, He MeHee 18, m Kaxjoe
BaKaHTHOE YHCJIO He MEHbIIe 2.

Taxum obpaszom, HaIl HAOOP COMAEPKUT 3, 4, H U BOCEMHA/IIATD YUCEJI, HE MEHBIITUX 2; OCTAJIbHBIE
qncaa Habopa He MenbIe 1. JIg MakCHMaJIbHON CyMMBI S TOT/Ia IMOJTy9aeM:

S>234+4+5418-246-1=54.

JlanHoe HEPABEHCTBO MMOKA3bIBAET, YTO HAOOP HE MOXKET COJIep:KaTh MeHee 13 eJMHuUII.

B) 3aMeTuM cpasy, ITo ecau Habop COoJep:KUT He Menee 16 emmnmi, To 16 -1+ 3 +4 +5 = 28.
[TosTomy ocraéres pazobpaTh ciIydan, KOrja KOJUIECTBO k eauHull B Habope menee 16.
Ocrasbabie 30 — k uucen (momumo 3, 4, 5) MpoI0/IZKaeM Ha3bIBATH BAKAHTHBIMU.

e k= 13. Jlerko BuieTh, YTO HAOOD, MPEIbABICHHBINA B IIYHKTE &), OKA3BIBAETCS €MHCTBEHHBIM
HA0OPOM C POBHO TPUHAIATHIO eIuHATIaMU. B caMoMm Jieie, j1j1st JII000ro APYroro Takoro Habopa
cymma 17-Tu BakaHTHBIX 1uces Oyiaer 6osbine 17 -2 = 34, u cymma S craner 6oJibiie 53.

A s npenbsBiennoro nabopa mmeem: 3 +4 + 5+ 8 -2 = 28.

e k= 14 wm k = 15. 3ameTruM, 9TO Cpe/I BAKAHTHBIX YHCes] 00s3aTeIbHO HAWIETCA JIBOMKA.
B camom Jiesie, nHavue Bce BaKaHTHBIE YHC/IA (KOTOPBIX, COOTBETCTBEHHO, 16 mwin 15) GymyT He
MEHBITE 3, U TOT/Ia UX CyMMa, OKayKeTcsd KaKk MUHUMYM 15 -3 = 45, 9T0 TPpOTUBOPEIUT yCJIOBUIO.

Ocraérest B3aTh 14 equuui u 31y ABOIKYy: 14-14+2+ 3+ 4+ 5 = 28.
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JlokazaTebCTBO 3aKOHYEHO.

BAJAYA 77. OTBET: a) 48; 6) orpunareabubix; B) 12.

PEMIEHUE. HamomuamMm, 910 cpemgHee apudmMeTndeckoe HECKOJIbKUX YUCET €CTh CyMMa 9TUX UHCE,
JleJIEHHAsI Ha UX KOJITYECTBO.

[Iycts Ha mocke Hammcano n 4aucesn. Torma nx cymma: S = —7Tn. Obo3HAYNM: P — KOJUIECTBO
MTOJIOYKUTEIBHBIX YHUCEJ, M — KOJUIECTBO OTPUNATETBHBIX YUCETI, 2 — KOJHUIecTBO HyJel. Taxkum
obpazom, n =p+m + z.

[lycrs Sy m S_ — CyMMBI HMOJIOKUTEBHBIX U OTPUIATE/BHBIX YUCE]T COOTBETCTBEHHO. VMeem:
Sy =6p, S.=—12m, u rtak kak S = S, +S_, 10!
—Tn = 6p — 12m.

a) IIpaBasi yacTb JaHHOrO paBeHcTBa Jeutcst Ha 6. [lockoabKy 6 1 7 B3aUMHO TPOCTBI, TUCIIO 7
nenurcd Ha 6. Mex iy unciaamu 42 u 54 ecTh TOJIBKO OJHO TaKOe UUCjI0: n = 48.

6) U3 paBencrBa —7 - 48 = 6p — 12m nosrygaem mocjie cokpaiienust Ha 6:
2m — p = 56.

Kpowme Toro:
p+m+z=48.

Croxxum morydeHHble paBeHcTBa: 3m + z = 104. Tax kax 104 upu gejaeHun Ha 3 JaeT OCTATOK 2,
YUCTI0 Z TaKKe JaéT octaTok 2: 2z = 3k + 2. Orcioga: 3m + 3k 4+ 2 = 104, wn

m =34 —k.
CoOTBETCTBEHHO,
p=2m—>56=2(34—k)—56=12— 2k.
Cocrasiisiem pasHoctb: p—m = (12—2k)— (34— k) = —22—k < 0, Tak 910 p < M — OTPHUIATEIbHBIX

qpcesl HAIIUCAHO OOJIbIIIE.

B) I3 paBencrsa p = 12 — 2k Bujgum, uro p < 12.

[Mpuseném npumep ¢ p = 12 (rorma k = 0, z = 2, m = 34). Ilycrs namucano 12 gucen 6, 34
qnciaa —12 m gBa Hysid. DTOT HAOOD YJIOBJIETBOPSET YCJIOBUIO 3aJl@du: cpejiHee apudMeTHIecKoe
[IOJIOYKUTEIBHBIX YUCET PABHO, 0YEBU/IHO, 6; cpejiHee apudMeTnIecKoe OTPUIATE/IbHBIX YHCe/l PABHO
—12, a cpejiHee apudmMeTniecKoe BCeX UUCeI:

126+ 34- (—12)
48

=7

C.HG,ZLOB&TGJH)HO, HanbOJIbIIIEe BOSMOYXKHOE KOJIUYECTBO ITOJIOKUTECIbHBIX YHCEJI pPaBHO 12.

SAJJAYA 78. OTBET: 1 u 4455.

PEIIEHUE. 1) OueBuino, 9To cymMMa S OKayKeTCsl HAUOOJIBINEl, €CJIN BCe YUC/IA B3STh C ILTIOCOM.
Y1005 1potiie ObLIO BBIYUCIUTE 3TY CyMMY, OCYIIECTBIUM HEDOJIbIIOE ajredpantieckoe mpeodpasoBa-
are. ObosuaunMm a1 = 11, a3 =12, ..., a9 =191 by =3, by =4, ..., bg = 8. lmeem:

S = (albl+albg+...—I—albﬁ)+(a261+a2b2+...+a266)+...+
+ (Clgbl + (lgbg + ...+ CLgbG). (63)
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[Ipeobpazyem:

S:(a1—|—a2+...+a9)bl+(a1—|—a2+...+a9)bg+...—|—(a1—|—a2+...—|—a9)b6:
:(a1+a2+...—|—a9)(bl+b2—|—...+b6).

Torma
S=(11+12+...+19)(3+4+ ...+ 8) = 4455.

2) Ecim B cymme (63) 3aMeHuTh Kakoi-mmbo 3HAK ILIIOC HA MEHYC, TO Y6THOCTH 4uciaa S He
noMmenserca. B camom Jesie, ecam mepej ciaraeMbIM a;b; IOCTaBUTb MUHYC, TO S 3aMEHHUTCA Ha
S — 2a;b; 1 TOTOMY COXPAHUT CBOIO YETHOCTD.

[Tonyaennoe aucsio 4455 siisiercs HedéTHbM. CJie10BaTEIbHO, TIPH JTIFOO0I pacCTaHOBKE 3HAKOB
B (63) 3HaUeHNE BBIPAXKEHUsT OCTAHETCSI HEIETHBIM. B 4acTHOCTH, OHO HE MOXKET OBITh HYJIEM.

Ejuaumy nosyants moxkno. Hampumep:

(114+12-134+144+154+16— 17— 18 —19)(—-3+4—5+6+7—8) = 1.

» Uess HaxoXK/IeHUsI HY>KHOI pacCTaHOBKHU OYEBU/HA: JOOUTHCS PABEHCTBA eIuHUIE KaxKjioit ckoOku. Co
BTOPO# CKOOKO# BCE MPOCTO: TPYIIUPYEM UHUCIA MTOCIEIOBATENLHO B Mapbl U HYXKHBIM 00PA30M Ueperyem
3HAKH.

B niepBoit ckobke Jjrydine HadaTh CyMMUPOBaTh ¢ KoHNA: 19418417 = 54, 16415+ 14 = 45. D1u cymMmmbI
oTJINYaloTCA Ha 9, u Heobxomumoe ciaaraemoe 10 Mbl TOCTpouM U3 ocTaBiuxcs ducesa: 11 + 12 — 13 = 10. «

SAJTAYA 79. OTBET: 3 u 1161.

PEMIEHUE. [lepBbiit HAOOpP COAEPKUT IIECTh UHUCEIT; IYyCTh a1 = £6, as = +7, ..., ag = £11. Bropoit
HabOP COJEPKUT JIEBATH UHCeT; ycTh by = £9, by = £10, ..., by = £17.
[To ycioBuio nmeem cymmy:

S:(a1+b1)+(a1+62)+...+(a1—|—bg)—|—
+ (ag+b1) + (ag +b2) + ...+ (az + bg)+

+ (ag + b1) + (ag + b)) + ... + (ag + by).
Hetpynno Busiernb, 4To
S=9(a; +as+...+ag)+6(by +ba+ ...+ by),

nJIn

S =9A+6D8,
rme A=a,+ay+...+agu B=>by +by+ ...+ bg.

1) OueBnjro, uro cymma S Oy/er HaubOJIBINEH, eCIN BCe THCIIa B3ATh C ILTIOCOM:

Smax =9-(6+74+...4+11)+6-(9+10+ ...+ 17) = 1161.

2) BaMeTHM, YTO CPEJTH 9UCEII A1, . . . , Ag POBHO TPU HEIETHBIX. CyMMa HeIETHOIO YUCIa HEIETHBIX
qucest HeuérHa; s3uadnt, A meuérno. [losromy u S = 9A + 6B meuérno (m0CKoIBKY 6B 46THO).

Kpowme Toro, S nermres na 3 (nmockoinbKy 9A u 6B nensres va 3).

HammenbIee 10 MOJTYITIO HEUETHOE 9UCII0, Jesimeecs Ha 3, ecTb 3. Craso ObITh, | S| > 3 (oreHka).
[IpuBesiém mpuMep pacCTaHOBKH 3HAKOB, IIPH KOTOPOIl B OIEHKE JIOCTUTAETCS PABEHCTBO:

9-(-64+7-84+94+10—-11)+6-(-94+10—-11—-12—-13-14+15+16+17) = 3.
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Taxkum 06pazom, |S|min = 3.

» Kak mbr jgoymasucs 1o 3roro npumepa? Cymma 9A + 6B paBua TpéMm, ecsin, Hanpumep A =1u B = —1.
[Honyunts mas A 3Hadenne 1 0YeHDb JIETKO: MPOCTO TPYNMUPYEM UUC/Ia APYT 3a APYTOM B MAPBI U UeperyeM

HYKHBIM 00pa30M 3HAKH.
st Bemuunabl B Tak He BBIJIET, TO3TOMY HAYHEM CYMMHUPOBATH ¢ KoHI@A: 17 + 16 + 15 = 48. Tenepsn

zameruM, uTo 14 + 13 + 12 + 11 = 50, uro ormymuaercss or 48 ma 2. Hemocraromyo enuauIly ciaeraeM u3

ocraBmmuxcs gncea 9 u 10. <«
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