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IIpeguciaoBue

Hauwmnas ¢ 2015 roga BBITYCKHUK MOXKET BbIOpPATh OOAUH U3
OBYX BapuaHTOB EQMHOTO rocyzapCTBEHHOTO sK3aMeHa II0 MaTe-
MaTHKe: 9K3aMeH 6a30BOT0 YPOBHSA (I TeX, KTO He codupaeTcs
moJIyuaTh BbICIIIee 00pasoBaHUe, U TeX, KTO coOUpaeTcsa AejaTh
9TO B YHMBEPCUTETAX I'YMAHUTAPHOI'O HAIPABICHU) UIN SK3aMeH
OpoUIBHOTO YPOBHA (AJIA TeX, KTO COOMPAEeTCcs MPOI0IKATh 00-
pasoBaHne B YHUBepcHUTeTax Ha (PAKyJIbTeTax C MOBBIINIEHHBIMU
TpeOOBaHUAMHU K MaTeMATHUUYECKOU IIOATOTOBKE a0UTyPUEHTOB —
€CTeCTBEeHHO-HAayUYHbIX, TEXHUUYECKUX, (DMHAHCOBBIX U IP.).

CTpyKTypa sK3aMeHa ITPOPUILHOTO YPOBHSA OCTaéTCcsA TOH Ke,
YTO U B MUHYBIIIeM y4uyeOHOM roay: Bapuant EI'Q mo marematu-
Ke (mpoduabHbIi ypoBeHb) 2019 roma cocTouT U3 ABYX UacTel u
comepsxkut 19 zamamnmii. Yacts 1 cocTout u3 8 3amaHuii 6a30BOT0
YPOBHA cao:xKHOCTH. HacTs 2 comep:xut 11 3agannil MOBLIIIIEHHOTO
¥ BBICOKOT'O YPOBHEH CJIOMKHOCTH, IMPOBEPAIOIINX YPOBEHb IIPO-
GUIBHOM MaTeMaTHUYECKOH IIOATOTOBKM. IIpaBuiabHOE pelreHue
Kasxgoro us samaumit 1-12 (3agaHus ¢ KpaTKUM OTBETOM B BHUIE
IeJIOTO YHCJa UJIN KOHEUHOHN MecATUYHON Apo0M) OolleHUBaeTCcA
1 6annom. 3agarausa 13—19 — aro 3amaun, Tpebyioe Pa3BEPHYTO-
ro pemienus. IIpaBuiabHOE pelieHne Kaykaoro us saganuii 13, 14
u 15 onenuBaercd 2 O0annamu; 3agaauii 16 u 17 — 3 6amnamn; 18
u 19 — 4 6annamu. MakcuMaJIbHBIN TTEPBUYHBIN 0aJJI 3a BBITIOJN-
HeHue Bcell paborel — 32 6ajia. IIpogo/KUTeIbHOCTD 9K3aMeHa
cocTaBJjdeT 3 yaca 55 MUHYT.

Hacrosimee mocobue npeqHasHaueHO AJIA OPraHU3aIlUU UTOTO-
BOTO MOBTOpPeHUs (B TOM UHMCJe ¢ Havajga yueOHOTO roja) U 3a-
BepIIIaloIero sTamna IMOATOTOBKM K dK3aMeHYy M BKJIOUAET KakK
3alaHnsd, KOTOPbIe HECKOJILKO IIPOIe BO3MOXKHBIX 3amau EI'9,
TaK W 3aJaHUs, KOTOPhle HECKOJBKO CJIOKHee 9TUX 3azau. Bece
3agaHudA crpymnmnupoBansl B 40 guarmoctnyeckux pador u 19 re-
MATUYEeCKUX TPEHUHTOB (0 OJHOMY TPEHHHTY Ha KaXKAYIO 3a1ady
Opo(PUILHOTO BapHaHTa dK3aMeHa).

Tpenunru cocroar u3 20 3agannii Kaykasiii: 10 ToAroTOBUTEIb-
HBIX 1 10 3aU€THBLIX 3aJjaHU. Y POBEHD CJIOKHOCTY IIOATOTOBUTEIb-
HBIX 3aflau YBeJINUYMBAETCSA OT 3aJauM K 3aJaue, IIOKA B IOCIEIHUX
3aaHUAX He JOCTHUTraeT YPOBHS CJOKHOCTH PeaJIbHBIX 3aJaHUi



4 TIIPENMCJIOBUE

9K3aMeHa; YPOBEHb CJIOMKHOCTU 3aUETHBIX 3aJaHUUA B II€JIOM COOT-
BeTCTBYET YPOBHIO CJIOKHOCTHY peaJbHbIX 3amaumuii EI'D.

IlepBble ABe AuarHocTUUecKye pPaboThl IpeIHA3SHAUEHBI IJIS 3aBep-
IIAIOIIETO STAla TPAAUIIMOHHOTO OCEHHETO ITOBTOPEHUA MaTepuaja
10 kmacca. OHM cocTaBJIe€HBI II0 00Pa3Ily JeMOBEPCHUU U COCTOAT M3
19 zagau xa:xxmad. Ilpu sToM omHA M3 PabOT He COAEP:KUT 3aJau
¢ JorapudmMamMu, Ipyras— 3amad ¢ IPOM3BOLHOM, UTO II03BOJISET
BBIOpaATh Pab0OTy B COOTBETCTBUU C WCITOJIb3YEMBIM yUeOHUKOM.

Caenyromue 4 quarHocTudyeckie padboThel comepakar mo 8 3azad,
aHaJIOTMUYHLIX 3agaHuaM dactu 1 EI'D (1. e. saganuam 1—8); sa
HUMH CJIeAVIOT 4 nfuarHocTuuecKue pabdoThI, comepskaliue mo 4 3a-
Iauu, aHaJgoruuubie 3aganuaMm 9—12 Bropoit vactu EI'9, u 6 gua-
THOCTHYECKHUX PaboT, comep KallinX Bech CIeKTpP 3aJaHuii ¢ Kpat-
KuM oTrBeToM (3amanusa 1—12). [amee uayr 4 nuarHoCTUYECKIE
paboThl, comepaxaliiue mo 7 3amamuii yactu 2 EI'D; 3asepimaior moco-
6re 20 muarHOCTHMUYECKUX PabOT, COCTABJIEHHELIE B COOTBETCTBUU CO
cueruuKaneil 1 aeMoBepcueil mpoduiabaoro EI'9 mo maTtemaTuke
2019 roza (TpeHUPOBOUYHBLIE BapHaHTHI). IIpM MOATOTOBKE K peliie-
HUIO 3alaHUII ¢ KPATKUM OTBETOM CJIeIyeT BHAUAJE PEINTh IIepPBbie
IVArHOCTUYEeCKNe paboThI COOTBETCTBYIOIIEro pasiesia IJIs BbIABJIE-
HUA TPOOJIEMHBIX 30H B 3HAHWAX M HABBIKAX PeEIleHMWs 3aaad, 3a-
TeM TIOBTOPUTH BBLI3BABINUI 3aTPyAHEHUS MaTepuaj II0 YUeOHUKY,
PeIINUTh II0CIeN0BATEIHHO COOTBETCTBYIOIINE TPEHUHTH (IIOATOTOBU-
TeJIbHBIE 11 3aUE€THLIE) U IIEePEeHTU K CIeYIOIINM AUaTrHOCTIUYECKIM
paboTaM AJIsT OIEHKHM YCITeIITHOCTH TMOBTOPEHUSA U 3aKpeIieHUs Ha-
BBIKOB DPeIlleHrsA 3a7au YacTH C KPATKHM OTBETOM. AHAJIOrMYHbIN
aJICOPUTM MOXKHO PEKOMEHIOBATH M [AJIs IMOATOTOBKU K PEIIIeHMIO
3a/1au C Pa3BEPHYTHIM PeEIIeHreM, HO IIPU dTOM HEeOOXOAMMO HapAmy
C JAHHBIM II0COOMEM MCIOJIb30BATh YUEOHUKH [JIA CIIeIIHATIU3HPO-
BAHHBIX KJIACCOB, YUEOHUKHN MPO(MUIHHOI0 YPOBHSA U IIPOBEPEHHbIE
BpeMeHeM MOoCcOOUA IJIs TMOCTYIIAIONIUNX B BY3HI.

ABTOpBI TIy00KO TpU3HATENLHBI U Oaaromapubl O. A. Bacunbe-
BOIf 3a BAYMYMBOE I BHUMATE/JIbHOE UTeHNe PYKOINUCH, 3aMeUaHusd
U TOPENJIOKEeHUA, CYIIeCTBEHHO CIIOCOOCTBOBABINIME €€ YJIydIlie-
HUIO.



ET'9-2019 mo MmaTeMaTHKe U KaK K HEMY TOTOBUTHCS
(MeTOoTUYECKUE PEKOMEHIANIUN ¢ PA300pPOM 3a7au)

dopma u comepKaHme sK3aMeHa TpeOyoT 6oJiee IIOJHOI'O OITH-
CaHUs TUIOB M 0COOEHHOCTEN 3aJaHNi KaykKI0M 13 IBYX HOBBIX
IeMOBepCcHUii M OTKPBITOro 0aHKa 3agad (MMEHHO HA ero OCHOBE
dopMuUpPYyIOTCS 3aJaHUg C KPATKUM OTBETOM). TakoMy OIMCaHUIO,
CHAOKEHHOMY IIPUMepaMHU PellleHns 3aJad, aHAJOIMUYHBIX 3a1a-
yaM JeMOBepcHuii, M IIOCBAIIeHA 3Ta 4YacTh mocobus. Hameemecs,
YTO OHA OKAMKEeTCs MOJIe3HON KaK BBINYCKHUKAM, TaK U yUUTe-
JIAM cTapiieii IMKOJbI, II0O3BOJUB MM JIYUIlle OPHUEHTHPOBATHCH
B IIPEICTOAIEN NTOTOBOM aTTeCTAIlUN.

3adaHus ¢ KpamKUM Omeemom

O6mIre pekoMeHIaIINT

OrseroM K 3ajanuam 1—12 aBjadeTcsa UMCI0 UIN KOHEUHAs Aecsd-
TuuyHasd Apo0s. Ilpu pelreHuy 5TUX 3a4a4 U HPOBEPKE PEIIeHUN
BAKHO IIOMHUTD CJEYIOIee.

+ IIpoBepka OTBETOB OCYIIECTBJISETCA KOMIBIOTEPOM MOCJE CKAHU-
poBaHuA OJIaHKA OTBETOB U COIIOCTABJIEHUSA PE3YJILTATOB CKAHU-
poBaHUA C IPAaBMJIBHBIMU OTBeTamu. IlosTomMy Iudphl B OIaHKe
OTBETOB CJIeIyeT IHMCATh Pa3s0OpUMBO M CTPOTO B COOTBETCTBUU
C MHCTPYKIIMEH TI0 3aIloJIHeHUIo OyiaHKa (¢ TeM 4ToObI, HAIpUMeD,
1 u 7 num 8 u B pacnosuaBaiuchk KoppeKTHO). K corkaenuio,
OIMMOKY CKAHWPOBAHUSA MOJHOCTHIO MCKJIIOUUTEH HEJIb3s, TIOITOMY
ecJIM BBIMTYCKHUK YBEPEH B 3ajaude, 3a KOTOPYIO MOJIYYUI MUHYC,
TO eMy HYJKHO HATH Ha aleJLIAIUO.

« OrBeToM K 3azaude MOXKeT OBITH TOJBKO IIeJI0e YMCJIO UM KO-
HeuHas gecaTudyHas apobb. OTBeT, 3apUKCUPOBAHHBINA B MHOM
dopme, OymeT pacmosHaH KaK HempaBUJIbHBIN. [losTOMY eciiu
pesyJabTaTOM peIlleHus 3aJauu sIBUJach OOLIKHOBEHHAs IPOOb,

1 .
HammpuMmep g, TO IIepen 3alliCbIO OTBETa B OJIaHK eé HYMXHO

00paTuTh B AECATUUYHYIO, T. €. B oTBeTe Hamucats 0,125.

 Emuauinpel nsMmepenus (B KaKUX MMEHHO eIWHUIIAX IOJIKEeH
OBITh JaH OTBET, YKa3bIBaeTCA B YCJOBUHU 3a7auu) B OJaHKE
OTBETOB IIMCATh He HYKHO, B IIPOTUBHOM CJIyuae CKaHep pacmo-
3HAET OTBET KaK HEIPaBUJIbHBIN.
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Yacmy 1

3aganue 1
Tun 3adanus no 3amaHye Ha WCIIOJb30BaHUE IIPUOOPETEHHBIX
roduuramopy 3HAHUU ¥ YMEHUU B IPAKTUUYECKOU AeATeTbHO-

mpe6o8arnull -
CTU U IIOBCEIHEBHOU MKU3HU: aHAJIN3 PEaJbHBIX

YKUCJOBBIX JAHHBIX WM MH(POPMAIIUU CTATUCTUYECKOTO XapaKTepa;
OCYIIIeCTBJIEHVE ITPAKTUUYECKUX PACUETOB II0 (DOPMYyJIaM, UCIOJIb-
30BaHUe OIeHKU U MPUKUAKU IIPU NPaKTUUECKUX PacueTax.

Xapaxmepucmurxa HecyokHaa apudMeTnUecKas TEKCTOBaA 3a1a-
sadanus Yya, MOJEJUPYIOasa peajbHyI0 MJIU OJU3KYIO
K peaJbHO! CUTYAIHIO.

Kommenmapuii g pemmeHudA 3ajadyy TOCTATOUYHO YMETH BBI-
MMOJHATH apuPMeTUUeCKue JeHACTBUA C IeJbIMU
YUCJIaMU U APO0AMU, AeaTh MIPUKUAKY U OIEHKY.

IIpunep sadanus  OpHa TabneTka JexapcTBa Becur 20 MI u comep-

skuT 9 % akTUBHOrO BeljecTBa. Pe6EHKY B BO3-
pacte 1o 6 MecsAIeB Bpad Ipomuckiaer 1,35 M aKTHBHOIO Bellle-
CTBa Ha KasKAbIHl KUJIOrpaMM Beca B cyTKHU. CKOJBKO TabJIETOK
ATOTO JIEKapCTBa CJEeyeT AaTh peOEHKY B BO3pacTe UETHIPEX Mecd-
I[eB 1 BECOM 8 KI' B Te€UeHIEe CYTOK?

PEIIEHUE. IIoCKOJIBLKY MPOIEHT — 3TO OJHA COTasl YacThb
Yyucaa, aKTUBHOTO BeIlecTBAa B KaXKJ0ll TabJIeTKe COMEepP:KUTCSA
20-0,09=1,8 mr. Pe6éHKy yKasaHHOI'O B YCJIOBHUHU 3aJaull Bo3pac-
Ta u BecoM 8 Kr Tpedyercsa 8-1,35=10,8 Mr aKkTUBHOTO BelllecTBa
B cyTKu. MicKkomoe umcJio TabeTok Oyaer pasuo 10,8:1,8 =6.

OTBET. 6.

3amanue 2
Tun 3adanus no 3ajaHue Ha HCIOJb30BaHWE HPUOOPETEHHBIX
Kodupuramopy 3HAHUU ¥ YMeHUU B IPaKTUUECKOU AedATebHO-

mpebosarnull -
CTH W IIOBCEOJHEBHOU KM3HHN: OIIMCAaHUE C IIO-

MOIIbI0 (PYHKIIUHN PA3IMUYHBIX PEabHBIX 3aBUCUMOCTEI MeXKIy
BeJIMUMHAMY M MHTePIpeTanus ux rpaduKos; ussjieuenre nudop-
MaIuu, MpeCTaBJIeHHON B TabauIax, Ha uarpaMmmax, rpadukrax;
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ompefeseHNe 3HaUeHUA (DYHKIUU 10 3HAUYEHUIO apryMeHTa Ipu
PasIUYHBIX crocobax 3amaHus (GYHKIMU; ONMCAHNEe IOBEIeHUA
M CBOMCTB QYHKIUU IO €€ rpaduKy, HAXOXKAEHUE 10 IrpaduKy
GyHKIIMYT HAUOOJBIITIETO ¥ HANMEHBIIIETO 3HAYEHNT; ITOCTPOeHE
rpamKOB U3YyUYEeHHBIX (PYHKITUHA.

Xapaxmepucmurxa 3aJaHue Ha uTeHUe rpapura QyHKIUHU (gua-
sadanus rpaMMBbI), MOAEJUPYIOIlee peaJbHYI0 WUJInu 0Jm3-
KYI0 K peaJbHOU curyanuo. 'paduk (quarpaMmma) XxapakTepusyer
u3MeHeHNe B 3aBUCHUMOCTU OT BPEMEHU HEeKOTOPOIl BeJIMUYUHBI
(TemIIepaTypbl, CTOMMOCTH aKnui u T. 1.). Kax mpaBuio, B 3aaa-
HUU TpebdyeTcsd HAWTH HauOoJblllee (HanMeHbIllee) 3HaUeHNe dTOH
BEJIMUYUHBI, PA3HOCTb MEKAY HAUOOJBIIINM ¥ HAaMMEHBIITNM 3HaUe-
HuAMU (BO3MOYKHO, 3a OIPEIeJIEHHBIN IepuoJ BpeMeH!), BpeMs,
KOT/Jla BeJINUMHA JOCTUTAET JAaHHOTO 3HAUYEHUS, BBIYUCIUTD CPEl-
Hee 3HAUEHUE BEJMUYUHEI.

Kommenmapuii IIpocreiintee 3agaHie Ha CUMTHIBaHUE WH(pOpPMA-
UM, TPEICTABJICHHON B BUIE AUATPAMMBI WJIN

rpaduKa, BOBMOKHO, TpeOyrolllee He3HAUNTEIbHBIX BLIUMCJIEHUI, Ha-

IpuMep HaXOXKIeHUS CPeJHero 3HaUeHUsS HEeKOTOPOIl BeJIMUMHBI.

IIpumep 3adanusn Ha AuarpamMmMe InmoxKasaHO pacliipeaejieHrne OTHO-

CUTeJIbHOM BJIAXKHOCTU BO3Jyxa (B IIPOLIEHTAX)
B ropoze Eiicke mo mecamnam roga. OnpepesnnTe cpegHIOI0 OTHOCH-
TeJBHYIO BJIAXKHOCTDH BO3AyxXa B Eilcke oceHbIO.

1004 87 86 g3 4 87
80 4 69 68 66 66 7

60
40
20

fAuB ®eB Map Anp Mait Mton Mo ABr Cern Okt Hosa ek

PEINEHUE. CpenHsa OTHOCUTEIbLHASA BIAYKHOCTH Bo3myxa B Eii-
CKe OCEHBIO paBHAa CpPeIHeMY apu()MeTUUECKOMY SHAUEHUA OTHOCH-
TeJILHOM BJIAYKHOCTH (B IIPOIIEHTAaX) B CEHTAOpE, OKTA0pe u HosAOpe,
) 70+ 77+ 84 —77.

3
OTBET. 77.

T. €
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3aganue 3
Tun 3adanus no 3a,aa_HI/1e II0 TNUIAaHMMETPpHNM Ha HaXO0XKJEeHNEe I'eOo-
roduguramopy MEeTPUUYECKUX BeJWUWH (IJIVH, YIJIOB, ILIOINAAE),

mpebogarnull - -
CBA3aHHOE C IIPOBEPKOM YMEHHNU BBIYMCJIATH 3HaA-

YEeHUs UNCIOBBIX M OYKBEHHBIX BLIPAMKEHUI, OCYILIECTBISAA Heo0X0-
IVMbIe TIOJICTAHOBKU 1 HPeo0pasoBaHMsA, IIPOBOIUTH II0 M3BECTHHIM
dopmysiaM M HpaBUIaM IIPeo0pasoBaHUsA OYKBEHHBIX BBIPAMKEHUI,
BKJIIOUAIOIINX TPUTOHOMETPUYECKNE (PYHKI[MIHI.
Xapaxmepucmuxa 3aJaHUe Ha BBIUMCJIEHNE ILJIOMIALN TPEYyroJib-
sadanus HUKAa, YeTHIPEXYTOJbHUKA, KPyTa U ero yacTe,
B TOM YHCJIe II0 JaHHBLIM PHCYHKA, IPeACTaBJISIONero coboii n3o0-
paskeHMe PUTryphI, ILJIOIIAAL KOTOPOU TpedyeTcsa HAWTH, HA KOOP-
IWHATHON IIJIOCKOCTH MJIHX KJEeT4uaToil Oymare (ceTke) CO CTOPOHOM
KiaeTku 1 X 1, aubo BBIUMCJIIEHME YIJIOB WUJIMW IJIWH II0 JAHHBIM
pHCYHKA.
Kommenmapuii Ilnomiaas McKoMOM (UTypPHI MOKET OBITHL Hali-
IeHa [0 M3BecTHOM (opmysie. Hanpumep, ais
TPEYToJbHUKA UJIU MapajjeorpaMMa BO MHOTHX CIydYasaX AOCTa-
TOUHO IIPOBECTH MBICJIEHHO BBICOTY K OJHOM M3 CTOPOH. BEIOMpPATH
B KauecTBe CTOPOHBI M BBICOTHI HYKHO Te, IJUHBI KOTOPBIX BbI-
paskaroTcA IEeJILIM YHCJIOM OeJeHUH CeTKHU, JU0O Te, KOTOphIe
mapaJijieJibHBI 0OCAM KOOPAMHAT. B HEKOTOPBIX CiIydadaX AJIS BbI-
YKCJICHUA HEIOCTAIOININX DJIeMEHTOB MOYKHO HCIIOJIbL30BATH TEO-
pemy IIudaropa. Pag 3agau MOKHO pPemiuThb, pasdbuB Gpurypy Ha
YacTH, BRIUMCJIEHNE IJIOIalell KOTOPBIX He IpPeACcTaBIsaeT Tpyaa,
WU 3aMeTHUB, UTO (PUTypa caMa SABJSETCA YacThio APYTroil GUrypsl,
a IJIOIAAbL MOCJeJHell MOMKHO HANTH IOUTU CPasy.

Hpunmep 3a0anus ~ Haligure miaoiagb Tpalenuu, M300pakKEHHON
Ha PUCYHKeE.
Yy
5 ,,,,,,,,,,,,
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PEMIEHUE. OcCHOBaHUA Tpalenuy paBHL 2 U 4, a BBICOTA PaB-

Ha 4. ITosToMy MCKOMAasA ILIOILIALbL PABHA %(2 +4)-4=12.

OTBET. 12.
3azanue 4
Tun 3adanus no 3azaHre Ha IIOCTPOEHINE W MCCJeLOBaHUE IIPO-
roduguramopy CTeHIINX MaTeMATHUYECKUX MOJeJeil: MOJeJIu-
mpe6oganuil

pOBaHMe peajbHBIX CUTYAIlMi Ha SI3LIKE TEOPUU
BGpOﬂTHOCTeﬁ " CTaTUCTUKU, BBIUYNCJIEHUIEC B HpOCTGfIIlIHX ciaydadax
BE€POATHOCTH COOBITHIA.

Xapaxmepucmura Hecnoxxuaa 3agadya II0 TeOopuu BepOHTHOCTeﬁ
sadanus HJIM CTATHCTHUKE.

Kommenmapuii I[JIH pemmieHnd 3agadynu JOCTATOYHO YMETh HaXo-

AUTH OTHOIIIEHNE YMCJa 6JIaI‘OIIpI/IﬂTHI>IX OJId Ha-
CTYIIZIEHUA HEKOTOpPOIo COOBITUA HCXOOJOB K YHCJIy BC€X PaBHOBO3-
MOMHBIX MCXOOOB.

ITpumep 3adanus  Ilepen HayayioM IIePBOTO Typa YeMIIMOHATAa IO

HACTOJILHOMY T€HHUCY YUYaCTHUKOB Pa30UBAIOT
Ha UTPOBBIE MaphI CAYUaWHBIM 00pa3oM ¢ IIOMOIIBIO Kpebus. Bee-
ro B 4eMIIMOHATe yuyacTByeT 26 CIIOPTCMEHOB, CPeIu KOTOPBIX 7
cuoprcmenoB u3 Poccuu, B Tom umcie 'eopruii Bouxkuu. Hatigure
BEPOATHOCTH TOTO, UTO B mepBoM Type I'eopruit Boukuu Oymer
UrpaTh ¢ KaKUM-11ub60 crmoprecMerHoM us Poccum.

PEINIEHMUE. I[TocKOJIBKY MCKOMAasA BePOATHOCTh P paBHA OTHO-
IIeHNIO yrcja 1= 6 0aroupusaTHBIX IJA JAHHOTO COOBITHSA MCXO-
moB K umcay N = 25 BcexX paBHOBO3MOXKHBIX HMCXOIOB, HAXOAUM

6
P=—-=0,24.

25 ’

OTBET. 0,24.
3azanue 5

Tun 3adanus no 3aaHue Ha pelleHre YPaBHEHUA UJIN CHUCTEMbI
roduguramopy YPaBHEHUI, IpoBepAIoIlee YMeHIe pellaTh pa-
mpe6oganuil

IMUOHAJIbHbIEe, UPPAIlOHAIbHbBIE, TTOKa3aTeIbHbIE,
TPUTOHOMETPUYECKYE U Jiorapru(pMmuecKrie ypaBHEHUA, UX CHUCTEMBI.
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Xapaxmepucmuka Hecaoxuoe panmuoHaJIbHOE, IIOKa3aTeJIbHOe, JIO-
sadanus rapuMuyecKoe, TPUTOHOMETPUUECKOE UJIU UP-
panuoHaJIbHOE YpaBHEHUE.

Eommenmapuii YpaBHeHNE CBOIUTCA B OOHO IEeMCTBUE K JIMHEH-

HOMY MJIY KBaJApPaTHOMY (B IIOCJIeIHEM cayuae
B 3aBUCHMOCTHU OT YCJOBHUS B OTBETE HYKHO YKa3aThb TOJBKO OJUH
U3 KOPHEN — MeHBIIUHA Uau OO0JbIITNIA).

Ipumep 3adanus  HaiiauTe KopeHb ypaBHeHus 4~ °1T% = 64.

PEIIEHUE. [[;1s1 pellleHus ypaBHEHUA LOCTATOYHO 3HATH, UTO
64 =43. Torga —5+ x =3, oTkyzxa x =8.

OTBET. 8.
3aganue 6
Tun 3adanus no 3azaHuVe 10 IJIAaHUMETPUU Ha HaXOXKAeHUe I'eo-
Kodupuramopy MeTPUUYECKUX BEeJIWYUH (IJIUH, YIJIOB, ILJIOIA-
mpebosarnull

Ieit), MoJeTMpPOBaHMEe pPeaJbHBIX CUTYyaIlluil Ha
sA3bIKE I'€OMETPUM, MCCJIETOBAHNE IIOCTPOEHHBLIX MOJEJIeH ¢ Hc-
IIOJIB30BAHUEM TI'€OMETPUUYECKMX IIOHATHUMN M TeopeM, almapara
anre0psl, OO IPaKTHUUECKas 3ajjaua, CBI3aHHASd ¢ HAXO0MKIEHIEeM
reOMEeTPHUYEeCKHNX BEJINMYNH.

Xapaxmepucmuxa HecoKHAA IIAaHUMETPUYECKASA 3a4ada, B TOM
sadanus YHCJIe TI0 TOTOBOMY UEPTEKY.

Kommenmapuii Hna pemrenud 3agayu JOCTATOYHO 3HATH OCHOB-
HbIe ()OPMYJIBI ¥ TEOPEMBI IIJIaHUMETPUU.

ITpunep 3adanus B Tpeyrombauke ABC uaBecTHO, uTo AB = BC,
AC = 14, Beicora CH pasHa 7. Haiigure cu-
uyc yraa ACB.

H
B
A C
PEINEHUE. ITockoabKy LACB = ZCAB, cuHyChl 3TUX YIJIOB
- g _CH_ 7 _
paBHBbI: sin ZACB =sin /CAB= AC 14 0,5.

OTBET. 0,5.
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3azanue 7
Tun 3adanus no 3amaHue Ha BBLINOJHEHUE AefCTBUI ¢ QYHKIIH-
Koduguramopy AMU U IPOUBBOAHBIMU (PYHKIUH, MCCIeTOBaHIIe
mpe6oganull o
QYHKIIUU.

Xapaxmepucmurxa CraBmias TpagunuoHHod mjs EI'Q mo marema-
sadanus THKe 3ajJada Ha YTeHue rpapura QyHKIUU 11
OTBeTa Ha BOIPOC 0 KAKOM-TO 13 CBOMCTB IMPOU3BOIHOM 9TOI (PYyHK-
muu Jubo Ha uTeHHWe rpad)mKa IMIPOU3BOAHON (GDYHKIIUU AJIA OTBETAa
Ha BOIPOC 0 KAKOM-TO 13 CBOMCTB caMoOll (DyHKIIUM WUJIU 3amada,
CBsA3aHHAaA C TeOMETPUUYECKUM CMBICJIOM IPOMU3BOIHOIA.

Kommenmapuii Jyis perteHudA 3ajaumM Ha uTeHUe I'pa)MKOB 0~

CTATOYHO 3HATH, YTO B KAMKJON TOUKE MHTEPBaJIa
BodpacTaHusa AuPPepeHIInpyeMoil Ha 5TOM MHTepBajie QyHKIUN
eé IPoOU3BONHAA HEOTpUIIATEJbHA; B KaXKIONW TOUYKE MHTEepBaJa
yobiBaHusa auddepeHInpyeMoi Ha 9TOM MHTepBaje (PYHKIIUN eé
MIPOM3BOMHASA HEHOJOKUTENbHA; B KAXKI0N TOUKe SKCTpeMyMa IIpo-
M3BOJHAs OO paBHA HYJIO, JUOO He CyIlecTByeT («yroj» Ha
rpadurke QyHriuu). O6paTHo, ecau AaH rpaduK IPOU3BOLHOMI
(byHKIMK, TO HA TeX WHTEPBAJaX, e OH PACIIOJOMKEH BBIIIEe OCH
abciuce (T. e. IPOU3BOIHAS MOJOMKUTEIbHA), QYHKI[MSA BOo3pacTa-
eT; Ha TeX MHTepBajax, Ile OH PACIIOJOXKEeH HUMKe OCH abCcIiuce
(T. e. mpou3BOAHASA OTPHUIlATENbHA), GYHKIIUSI yOLIBaeT; obIue
TouKHu rpaduKa IPpOU3BOAHON 1 ocu abciiuce (T. €. TOUKH, B KOTO-
PBIX IIPOUW3BOAHAA PABHA HYJO) JIUOO ABISAIOTCA TOUKAMU MAKCHU-
MyMa, ecau rpad)vK IIPOU3BOAHOMN IIepeceKaeT OCh abCIMCC «CBep-
Xy BHU3» (T.e. IIPOU3BOAHAS MeHseT 3HAK C ILJIIoca HAa MUHYC:
Bo3pacTaHne PYHKINN CMEeHsSeTCS YObIBAHNEM), JIU00 ABJIAIOTCSA
TOUYKAMY MUHMMYMa, eCJU I'paduK IPOM3BOIHON IIepeceKaeT 0Ch
abciuce «CHU3Yy BBepX» (T.e. IIPOM3BOAHAS MEHsSeT 3HAK C MU-
Hyca Ha ILIIOC: yObIBaHue (PDYHKIIMM CMEHSeTCsS BO3pacTaHUEM),
aubo He ABJIAIOTCA TOUYKAMM dKcTpeMyMa (rpaduK ITPOU3BOIHOMN
He TepeceKaeT och abCIlKce, a JUIh KAcaeTcsa eé: B 9TOM cJydae
He IIPOMCXOAUT CMEHBI 3HAKA IMPOM3BOAHON M XapaKTep MOHOTOH-
HOCTH (DYHKIIMU HEe MEHSETCd).

IIpumep sadanus  Ha pucyHKe n300paxéH rpa@uk QYHKIUN y =
=f(x), onmpenenéHHol u nuddepeHITUPYEMOii Ha
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uHTepBase (—5; 9). Haiimure uncio ToueK, B KOTOPBHIX TPOU3BOI-
Hada f'(x) pysxnuu y=f(x) pasua 0.

Y,

AN VANEEEICIFAN

A4

Otf—+—>0—1

sY

§ e I P

PEIEHUE. YcaoBue 3aJauy MPeAII0IaraeT MoqCUET UYncia TO-
YeK dKCTPeMyMa, T.e. OOIIero Ymejia TOUeK MaKCUMyMa U TOYEeK
MUHUMYMAa JAaHHOU HelpepbIBHON GyHKIuN. TaKUX TOUYEK B JaH-
HOM cJy4uae poBHO 6.

OTBET. 6.
3azanue 8
Tun 3adanus no CrepeoMeTpuuecKas 3afadya Ha HaXO0XKIEHIE Ireo-
roduguramopy MEeTPUYEeCKUX BeJWYWH (AJIUH, YTJIOB, IJIOIIA-
mpe6o8aHull

nel, 00'bEMOB).

Xapaxmepucmuxa HeciiosKHOe 3aaHme IO CTePEOMeTPUU Ha IIPU-
sadanus MeHEeHIe OCHOBHBIX (DOPMYJI, CBSIBAHHBIX C BbI-
YHCJIeHNeM ILJIOIaAell MOBEPXHOCTeN NI 00'bEMOB MHOTOI'PAHHM-
KOB (IHpaMum 1 IPKU3M) UK TeJ BpalneHusa (IIUJINHIPOB, KOHYCOB,
I1apoOB), B TOM YMCJI€ BIIMCAHHBIX MW OIMMCAHHBIX OKOJIO IPYTHX
MHOTOTPAaHHUKOB MJIN TeJ BpallleH!sd.

Kommenmapui Hns pertenus 3ajauu JOCTATOYHO 3HATH GOPMY-
JIBI TLJIOIAZIe ITOBEPXHOCTH U 00'bEMOB MUPAMU-
IbI, IPU3MBbI, MUJINHAPA, KOHyCa U IIapa.

IIpunep 3adanus B IUInHAPHUYECKUI cTakad Haauau 2,4 jgurpa
Bogbl. ITociie TOoro Kak B CTaKaH IIOJOMKUIN Ka-

1
MeHb, YPOBEHb BOJLI IIOBLICUJICA HA 6 OT TPEJBIAYINEro YPOBHA.

Haiinure 0065€M KaMHs, €CJIM NU3BECTHO, UTO OH IIOTPY3MUJICSI B BO-
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Iy mosHOoCThIo. OTBeT maiiTe B KyOmueckux cautTumerpax (1 gutp
pasen 1000 cm?).

PEINIEHUNE. O0BéM KaMHs paBeH 00bEMY BLITECHEHHOM BOXBI,
T. e. 00bEMY IMUJINHIPA, BLICOTA KOTOPOTO B IIIECTh pPas MEHbIIIe
BBICOTHI JAaHHOTO IuJAnHAPa (00BbEM KOTOPOTO, KaK CJIeayeT H3
ycioBus, paBeH 2400 cm?), a pagnyc ocHoBaHuA TOT Ke. IlosTOMY

HCKOMBII 06B6M paBeH 1, 2400, 1. e. 400 cm3.

6
OTBET. 400.
Qacmov 2

3aganue 9
Tun 3adanus no 3ajaHne Ha BHIIIOJHEHNE BLEIUKWCICHUN U IIPeod-
rodugpuicamopy PasOBaHUIA.
mpe6o8aHuil
Xapaxmepucmuxka 3ajadya Ha BBIUMCJIEHNE 3HAUEHHNS UYKCJIOBOTO
sadanus niIu OYKBEHHOTO BLIPAXKEHU.
Kommenmapuii I pelreHua 3agavyu JOCTATOUYHO YMETh BBIIIOJ-

HATh JeMCTBUSA C YMCJIaMU, 3HATH OIIpedesieHre
¥ IPOCTEHIIe CBOMCTBA CTelleHel, KOpHel, JorapuMoB, CUHYCa,
KOCHHYycCa, TaHTeHCa.

IIpunep 3adanus  HaliguTe sHaUeHUe BbIPAYKEHUA
logg 135 —logg 3,75.

PEHNIEHUE. ITockoabKYy OCHOBaHUA JIOTapu(PMOB OQUHAKOBHI,
IaHHOE BHIPA’KEeHWEe IIPUBOAUTCA K Jorapu(pMy YacTHOTO:

135

logﬁ 135 — ].0g6 3,75 = ].0g6 = ].0g6 36 == 2.
3,75
OTBET. 2.
3amanue 10
Tun 3adanus no 3amaHie Ha MCIOJIL30BaHNEe IPUOOPETEHHBIX 3HA-
roduguramopy HUM 1 YMEHHiI B HPaKTUUYECKOH IeATeILHOCTU
mpe6oganull

U TIOBCEOHEBHOM JKU3HU: ONKCAHWE C IOMOIIBIO
(YyHKIIMI pa3IUYHBIX PeaJbHBIX 3aBUCUMOCTEU MEYKAY BeJIUUYMHAMU
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¥ MHTEPIIpeTaIua X rpauKoB; usBjIeveHre nHPOPMAIINH, IIPEICTAB-
JICHHOM B TaOJMIAX, HA AUATpAMMax, rpapuxax; perleHue IIPUKJIaL-
HBIX 3a7la4, B TOM YHKCJIE COIAAIBHO-3KOHOMUYECKOr0 1 (PU3MUECKOro
xXapakTepa, Ha HamOOJIbINIe Y HAMMEHbIIe 3HAUCHUA, Ha HAXOMKIe-
HUE CKOPOCTH U YCKOPEHUS.

Xaparxmepucmura 'TeKCTOBOe 3aZlaHMe HA aHAIN3 IPAKTHUYECKOH CH-
sadanus Tyaluu, MOIeJUPYIolllee PealbHyl0 WIN OJIm3-
KYIO K peaJIbHOU CUTyalnuio (Halpumep, s9KOHOMUUYecKue, (pusnue-
CKUe, XUMUUECKNe U AP. IPOIECCHI).

Kommenmapuii Ilo ycnoBuio 3amauu TpedyeTCs COCTaBUTh ypaB-

HeHUWe WU HepaBeHCTBO, CBOAMMOE K JIMHEHHO-
MY WM KBaApaTHOMY, PeIlleHreM KOTOporo (I HepaBeHCTB —
HamOOJBIITNM MU HAMMEHBIIINM pellleHueM Ju00 UX PasHOCTHIO)
U ABJISIETCA UCKOMAaA BEJIMUYUHA.

Ipumep sadanus  JlokaTop O6aTmckada, paBHOMEPHO ITOTPYKAaI0-
1erocsa BePTUKAJIBHO BHU3, UCIYCKAET yJIbTpAa-

3BYKOBBIE UMITYJILCEI yacToToit 558 MI'. CKOpoCTs mOrpyKeHusd

b6aTuckaga, BrIpaskaeMas B M/c, OIlpeaesgeTca mo Gopmyie

f—1o
f+fo’

rae ¢ = 1500 M/c — cKOpOCTh 3BYyKa B BOje, o — UacToTa UCIyC-
KaeMbIX UMOyJabcoB (B MI'm), f — uacToTa OoTpask€HHOTO OT JHA
curHaja, perucrpupyemas npuéMuukoMm (B MI'n). Onpenenure
HamOOJBIITYI0 BOBMOKHYIO YaCTOTy OTPaKEHHOTO curHaja f, ecau
CKOPOCTh IIOTPY:KeHud OaTucKada He IOJKHA MpeBbIaTh 12 M/c.
Orset BhIpasuTe B MI'.

UL=¢

PEIIEHUE. I3 ycioBuA 3agauyu CJaeqyeT, UTO
0. f— 558

<
1500- f220 < 12,
OTRYRa 125(f — 558) < f + 558,
u, maiee,
126-558
L = === .e. T < .
f < 104 > T f < 567

OTBET. 567.
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3amanue 11
Tun 3adanus no ITocTpoenue 1 uccienoBaHue MPOCTENRINIUX Ma-
Koduguramopy TeMaTUYeCKUX MOJeJIel: MOJAeJINPOBaHNE Peasb-

mpeboganull -
HOU CcUTyaluy Ha A3bIKE a.Hl"eﬁpr, coCTaBJIieHUue

YpaBHEHUA WK HEPABEHCTBA II0 YCIOBUIO 3aJaUM; MCCIEIOBAHNE
MIOCTPOEHHOM MOJEJIN ¢ MCIOJIb30BAHMEM alllapaTa ajare0phl.

Xapaxmepucmuxa 'TpaguiiumoHHaA TeKcTOBas 3ajmada (Ha IBUIKE-
sadanus HUue, paboTy U T.I.), CBOASAINAACA K COCTaBJIe-
HUIO U PEIIeHUI0 YPaBHEHUA.

Kommenmapuii B KauecTBe HeM3BeCTHOII, KaK IIPABUJIO, JYUIIe

BBIOMpAaTh MCKOMYIO Beanmuniy. CocTaBieHHOe
ypaBHeHUE ABJISAETCS PalliOHAJbHLEIM M CBOIUTCA B OOJILIIIMHCTBE
cJaydaeB K KBaAPATHOMY WJIU JIMHEHHOMY.

ITpunep sadanus  Bangapka B 10:00 BbImaa u3 nyHKTa A B IIyHKT

B, pacnosoxkeHHbiii B 15 KM ot A. IIpoObiB
B myukTe B 1 uac 20 munyT, OaififjapKa OTIIpaBuUjaach Has3am 1 Bep-
HyJgach B nyHKT A B 18:00 Toro ke gua. Oupegennte cOGCTBEHHYIO
CKOpOCTh Gaiimapku (B KM/4), €CJIM U3BECTHO, UTO CKOPOCTh Teue-
HUS PeKu paBHa 3 KM/U.

PENIEHUE. IlycTs cobcTBeHHAsI CKOPOCTL OalimapKu paBHA
x kM/49 (x > 3). Torma Bpema (B yacax) e€ ABUIKEHUA IO TeUe-

15 ..
HUIO PeKU PaBHO 13 a BpeMs €€ OBUKEHUA NPOTUB TEUECHUS

13
PEKHU paBHO xl_53 . COCTaBI/IM IIO YCJIOBHIO 3amaun ypaBHeHI/Ie:
15 15 .1
x+3+x—3+1§ =8,
OTKYyZa
15 15 _ 20 3 3 4
x+3 x—3 3’ WM 3t 373

VYMHOXUB 00e uacTu ImocjegHero ypasuenus Ha 3(x — 3) (x + 3),
IPUXOAUM K ypaBHeHuIo 18x =4(x2—9), otkyza 2x2 —9x —18=0.
Kopaamu ypaBHeHUs aBadioTcd umcyaa —1,5 m 6, 13 KOTOPBIX
TOJILKO BTOpPOEe 0oJblile 3.

OTBET. 6.
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3azanue 12
Tun s3adanus no 3amaHue Ha BBIMIOJHeHUE OefcTBUH ¢ GpyHKIHU-
Koduguramopy AMU U IIPOUSBOTHBIMU (DYHKIIUH, MCCJIETOBAHIE
mpebosarnull -
QyHKIIUU.

Xapaxmepucmura 3a,u;aHI/1e Ha BbIUHMCJIEHNE C IIOMOIIBIO ITPOM3BO/-
sadanus HOHU TOUEK DKCTpeMyMa HaHHON (PYHKIIUU WUJIN
HamboJbINero (HauMeHbIIIero) 3sHaUYeHN JaHHON (PYHKIIUY Ha JaH-
HOM OTpe3sKe.

Kommenmapuii Perttenue 3agauus CBSI3aHO C HaXOMKAEHUEM IIPU

IIOMOIITY ITPOM3BOAHOMN TOUEK MHHUMyMa (MaK-
cuMyMa) 3aJaHHOU (PYHKIITMY WJINU €€ HamMeHbIero (HauboJibIie-
r0) 3HAUeHUA Ha oTpeske. IIpu HaxoKAeHUU HamOOabIIero (Hau-
MeHBIIIer0) 3HaUeHUs PYHKIINYU Ha OTPe3Ke MOKHO HCII0JIb30BaTh
CTaHIAPTHBIN aJTOPUTM.

IIpunep 3adanus  Haligure HamboJIbIllee 3HAUEHNE PYHKIIINI
y= szx% Ha orpeske [—12; —1].

PEIMIEHUE. TpaguiinoHHoOe IJs IIKOJIbHUKA PellleHre IPeaIo-
JaraeT BbIUMCJIeHUE HAMOOJBIIEr0 3SHAYEHUA JAHHOU (DYyHKITUU
C IIOMOIITbI0 IPOM3BOAHOM. HaliiéM Tpon3BOSHYIO JaHHOU (PYHK-
ouu, cuuTasd, 4To X < 0, ¥ BOCIIOJIL30BaBIINCH (DOPMYJIOH IPOU3-
2x2 — (x2 4 25) (x—5)(x+5)

x2 x2 )
IIpu x < 0 mpousBogHasA oOpalljaeTca B HYJb, €CJIU X = —5, IPUUEM
Yy >0mnpu x€(—12; —5) u y’ <0 npu x € (—5; —1). Takum oGpa-
x*+25

x

BOJHOM YacTHOrO: § = , OTKyma y' =

30M, HempepbIBHaA npu X < 0 GyHKIUSA y = BO3pacTaer

Ha orpeske [—12; —5] u yonIiBaeT Ha oTpes3ke [—5; —1]. 3Hauwur,

hax y(x) =y(-5) =-10.

Y —12 &) -5 O -1 x

OTBET. —10.
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3adanus ¢ pa3épHYMvLM peuleHueMm
O61Ire pexoMeHIaInu

+ Kaxxgoe us zagauuii 13—19 omenuBaerca 2, 3 uiau 4 6ayiamu.
MakcumManbHBIN 0ajyl BBICTABISIETCA 34 IIOJIHOEe 000CHOBAHHOE
pertienre. IIpu 5TOM MOKHO MCIIOJIB30BAaTh JIIOOBIE YTBEPIKIe-
HUA U PaKThI U3 MIKOJbHBIX YUeOHUKOB 6€3 JOIIOJHUTEIbHBIX
obocHOBaHUM miau mosicHeHui. Hy:XHO mocTapaTbca 0DOPMUTH
pellieHure Tak, 4TOOBI OHO OBLTIO MOHATHO HE TOJIBKO €r0 aBTOpPY,
HO 1 JI060MY APYTroMy KOMIIETEHTHOMY UeJIOBEKY, B UaCTHOCTH
IPOBEPSAIONIEMY.

« JMaxxe ecam TOJHOCTBIO PENINTH 3aMady He YyAAETCA, HYKHO
IIoCTapaThbCs MPOJBUHYTHCA B €€ pPelIeHnu, caejaaTh XoTsa Obl
YacTh 3aJauM: BIIOJIHE BEPOATHO, YTO MOTPAUEHHBIE YCHUJIUA
OKaKyTCA OIIEHEHHBIMU — pPasdyMeeTcs, He MaKCHUMAJbHBIM
ymcJoM 0aJsiioB, HO Ha EaumHOM 5K3aMeHe WM OAMH Oayi 3a
3azauy OyaeT maJIeKO He JIUIITHUM.

3amanue 13
Tun 3adanus no YpaBHeHIE MK CHCTeMa YPaBHEHUIA.
Koduguramopy
mpe6oganull
Xaparxmepucmuxa OTHOCHUTEIBLHO HECJI0KHOE ypaBHEHNE WJIN CU-
sadanus cTeMa ypaBHeHHUN ¢ oTOopom Kopueii. Moxer

coep:KaTh TPUTOHOMETPUYECKUE (PYHKIIUU, JIOTapU(PMBbI, CTEIIe-
HHU, KOPHU.

Kommenmapuii Kaxk npaBuiio, pelenue 3agauu TpedyeT 3aMeHbl

mepeMeHHOM, TO3BOJAOIIEH CBECTU YpPaBHEHME
K KBaJpaTHOMY, 1 0TOOpa KOPHEli, CBA3aHHOTO C YCJIOBUEM 3aJaun
WUJIYU C OTPAHNYEHHOCTHIO HOBOU ITepeMeHHOI, HaJluunueM BbIpaske-
HUI C IIepeMeHHOU B 3HaMeHAaTeJdX ajaredpandyecKux Apobeii, mox
3HaKaMU KOPHEUN YETHOU CTENeHU M JIOrapu(dMOB.

ITpunep 3adanus  a) Pelture ypaBHeHUe

COS X __ ©COS X — sin x
14 =2 -7

0) Haiizure Bce KOpHU 3TOTO YpaBHEHUA, HPUHAAJIEKAIIIIE

OTPE3Ky [g, 2 n} .
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PEIIIEHUE. a) Mcnonb3ysAa CBOMCTBA CTelleHeli, MpeacTaBUM
JIEBYIO YaCTh YPAaBHEHUA B BUJe IPOUIBEIAECHUA:

zcos x, 7cos x _ 2cos x, 7= sin x

IMockoabKy 2°°* £ 0, mosryuaeM ypaBHeHHe 7°°% % =7~ S0 X Tagpm
obpasom, cos x = — sin x, oTKyza

tgx=-1 nu x:—E—i—nk, ke Z.

4

6) C mTOMOIIbI0 YMCJOBON OKPYIKHOCTU OTOEPEM KODPHU, IIPU-

3r r

T
HaJJIe)Kaline OTPe3Ky [—; 277.'] . 9T0o umcyga —— U ——.

OTBET. a) —% + nk, k€ Z; 6)

Tun 3adanus no
Koduguramopy
mpe6o8aHull

Xapaxmepucmukxa
3a0anus

MU BpAallleHus.

Kommenmapuii

2 4 4

T
2

3n
4

\ 2n

i
4

3n, 1n
4’ 4°
3aganue 14

CrepeoMeTpuuecKas 3afadya Ha HaXO0XKIEHIE Ireo-
MeTPUUYECKUX BeJWYUH (IJIUH, YTJIOB, ILIOIIA-
neu, 00'bEMOB).

3azaHne Ha BbIUNCJICHIE OTPE3KOB, ILIoIaieil,
YIJIOB, CBA3AHHBIX C MHOTOrPAHHUKAMHI U TeJa-

TpagunuonHas 3ajaya II0 CTePEOMETPUH, CBs-
3aHHAdA C BbIUYHCJICHUEM JJIUH, ILIomazeii (B ToM

yucJe ILIOoafeil ceueHnii MHOTOTPAHHUKOB M TeJ BpallleHusd),
yrJioB (MeXXAy IBYMSA IMPAMBIMU, MEXKIY IIPAMON U IIJIOCKOCTHIO,
MKy OBYMS IIJIOCKOCTSAMM), CBIBAHHBIX C IIPU3MOM, MUPaAMUIOM,
OUITHIPOM, KOHYCOM HJIH IIIapOM.
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ITpumep 3adanus B TPaBUJIBHOM YETHIPEXYTOJIBHOU mpusMe A...D;
cTopoHa ocHoBaHuA pasHa 10, a 60xoBOe peod-

po AA; = 2. Touka O npuHamiIeKuUT pedpy A1B; U mAeauT ero
B oTHOIIeHUHU 4 : 1, cuuTada OT BEPIIUHBI Aj.

a) ITocTpoiiTe ceuernre IPU3MEBI ILJIOCKOCTBHIO, IPOXOAAIIEHN Ue-
pes Touxku A, C u O.

6) HaiiguTe miomanb ceUeHUs dTOH MPUSMBI ILJIOCKOCTHIO, IIPO-
xopgsaireii yuepes Touxu A, C u O.

PEIIEHUE. a) [IockoabKY [Be mapaJijiejbHble IJIOCKOCTH IIepe-
CEeKaIOTCs TPEThell IIOCKOCTHIO 10 HAaPAJIeIbHBIM IPIMBIM, IJIS
IIOCTPOCHUSA CEUYEHUsI JOCTATOUHO IIPOBECTH B ILJIOCKOCTH BEPXHErO
OCHOBAHUSA MPU3MBI IPAMYIO, IapajieabHyio AC, n0 mepeceueHnsa
c pebpom B1C; B Touke P. Mckomoe ceuenune — Tpamnenusi ACPO

(puc. 1).

C1
D1 O P
B,
P
B 0
A A H C
Puc. 1 Puc. 2

0) Ilockonbky mpamaa AC napanaenbHa A1Cqi, npamas OP
napaJienbHa nmpamoit A1Cy. OTcioma caenyeT, YTO TPEYTOJbHUKK
PB,0 u C1B1A; 1og00HLI, IPUUEM

Blp . B1C1 = 310 . BlAl =OP: AlCl =1:5.

3Hauwur,

AC = A;C; = 10V2, OP = 2V2.

B paBHBIX nmpaMoyroabHbIX TpeyroabHuKkax CC1P u AA10 nmeem
CP = A0 = AA%+A102 = V68,

smauuT, Tpamenusa ACPO paBHoOeaApeHHAd.
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IIyers PH — BwIcoTa Tpanenuu ACPO, npoBeJéHHAA K OCHOBA-
Huto (puc. 2), Torma

cH =AC=0P _ 4/5 pg-./cCP2_CH? =6,

2
Sacro = W-PH — 36v2.
OTBET. 364/2.
3agaunmue 15
Tun 3a0anus no HepaBeHc'rBo nJIn cCuCTeMa HepaBeHCTB.
Koduguramopy
mpebosarnull

Xapaxmepucmura HepaBeHCTBO NIy cCucrTeMa HepaBeHCTB, COAep-
sadanus JKalljiie CTeleHu, APoOM, KOPHHU, JiorapudMbl
(B TOM umcJye ¢ IIepeMeHHBIM OCHOBAaHUEM).

Eommenmapuii Ob0paTuM BHHMaHIE Ha IpeoOpasoBaHUs, C KOTO-

PBIMU CBSA3aHAa 3HAUUTENbHAA YACTh OITHNOOUHBIX
permtenuit 3aganus 15. Ilpu pelleHun HepaBeHCTB, COAEPIKAIIUX
CyMMY ABYX U 0oJjiee JjorapudmoB, cjenyeT IOMHUTh O TOM, YTO
pasencrso log, f(x) +log, g(x) =log, (f(x)g(x)) BBHImONHAETCA He
Ipu JIIOOBIX 3HAUEHUAX IMePEeMeHHOM, IOCKOJbKY 00JlacTu oIpe-
IeJeHUs ero JieBOM M mpaBoil yacTedl pasauuHbl. JleBasg uacTsh
ompenenena opu f(x) >0, g(x) >0 (xaxkmoe u3 BEIPAKeHUI TOJIO-
sxkuTeabHO). IIpaBass yacThk oupenesneHa npu f(x) - g(x) >0 (xax-
o€ U3 BBIPAKEHUH MOJIOKUTENBHO 60 KarKJ0oe 13 BhIPaKeHUl
orpuiiaTejabuo). TakuM o0pa3omM, 00JIACTh OHpPeAeJeHU IIPaBOi
yacTtu paBeHcTBa log, f(x) +log, g(x) =log, (f(x)g(x)) mupe 06-
JIaCTH OIpefieIeHUs ero JeBoi yacTu. IloaToMy mepexom OT CyMMBI
Jorapu(dmMoB K Jiorapu()My OPOU3BeAeHUSA MOXKET IIPUBECTU K IIPU-
00peTeHnI0 IIOCTOPOHHNX perieHnii. YToObI 9TOr0 He CAYUYHJIOCH,
HYKHO B CaMOM HauaJje peIllleHHus BBINHCATh HeoO0XoAuMbIe orpa-
HuueHuA (KaK mHOTAA ToBopAT, HaTu OJl3 HepaBeHcTBa). IIpeob-
pasoBaHuUe Ke JorapudmMa IPOU3BEIeHUS B CYMMY JIOTapu(MOB
(1. e. mepexoz or log, (f(x)g(x)) x log, f(x) +log, g(x)) Taut emgé
00JIbIIIe OMACHOCTEMH: B 9TOM cjJydae 00JIacTh HOMYCTUMBIX 3HAUe-
HUH IIepeMeHHON CYXKaeTcsa U MOYKHO IIPOCTO HMOTEePATh PEIIeH’s
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HepaBeHcTBa. IlosToMy, ecoiu Takoe mpeoOpasoBaHUe BCE-TAKU
HeoO0XO0IMMO, YacTO IPUXOAUTCS PacCMATPUBAThH IBa CIydas:
a) f(x) >0, g(x) >0
(B oroM cayuae log, (f(x)g(x)) =log, f(x) +1og, g(x));
0) f(x) <0, g(x) <0
(mpu arom log, (f(x)g(x)) =log,(—f(x)) + log,(—g(x))).
IIpeobpasys pasHOCTb JOoTapudMOB B JOTapudPM UaCTHOI'O U Ha-
000poT, MOCTyMmAaOT aHajgoruuuo. Eciau ecTh BBIOOD, JIyUIlle IIPeod-
pasoBBIBATHL CyMMY (Pas3HOCTH) JiorapudMOB B Jiorapudm mIpoms-
BeeHUA (UACTHOTO), BBINKCAB HEOOXOAMMbIe OTpaHUYEHUA (9TO
MO3BOJIUT WCKJIOUUTH IOCTOPOHHINE PEIIeHusd), a He HaobopoT
(upu TakoM mpeoOpasoBaHUU peIIeHus OyayT moTepsaHbl). Tak,
IIpU YIPOIIEeHUN JIEBOM YacTH HepaBeHCTBa
f(x)

log, (f(x) - g(x)) +log, g(x) = p(x)

mepexof K JiorapudMy TPOU3BEeAEHUA C TMOCJIEeAYIOINM COKpalie-
HueM ajredpandyecKoi Apodu ¢ yUETOM HeOOXOAMMBIX OrpaHuye-
HUH, T.e. Iepexo] K CUCTEME

log, f%(x) < p(x),
f(x)-g(x) >0,

OymeT paBHOCUJIbHLIM, a YIIPOINeHUE IIyTEéM IIpeoOpasoBaHUA JIO-
rapu()MoB IPOM3BEAEHUSA 1 UYACTHOTO B CYMMY M Pa3HOCTL JioTa-
pudMOB COOTBETCTBEHHO MOJKET IPUBECTHU K IIOTepe PellleHui.

Ilpu perreHuu HepaBeHCTB, COJEPsKaIllMX BhIPAKEHUS BHUAA
log, f2"(x), caemyeT MCIOIH30BATH (POPMYIY

IOga f2n = zn'loga |f(x)"

Ecau He mocTaBUTh 3HAK MOZYJISA, TO MOJYUHUTCS PABEHCTBO, B KO-
TOPOM JIEeBas YacThb OIpeaesieHa IIPU BCeX X, MJIA KOTopwIx f(x) #£0,
a mpaBas YacTb — IIPU BCEX X, AJA KoTopbeixX f(x) > 0. Torma obiactb
oIIpefieIeHIs JIEBOM UAaCTH OKAXKETCS IIIHMpPe, UTO MOXKET IPUBECTHU
K IIoTepe pellleHuii COOTBETCTBYIOIIEro0 HepaBeHCTBa. Tak, Hampu-
Mep, TIPK pellleHNH: HepaBeHCTBA logs f2(x) > 2 Tepexon K HepaBeH-
ctBy 2 logs f(x) > 2 Gyaer o3HAYATH IOTEPIO PEIEHME; TPAaBUJILHBIM
B 9TOM ciiy4ae OyZeT mepexof K HepaBeHCTBY 2 logs |f(x)|> 2 wim
cpasy K HepaBeHCTBY f2(x) > 52.
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Ocoboe BHUMaHUE CJIEAyeT TaK:Ke YIAEJIUTh IMPUMEHEHUI0 MEeTO-
[la MHTEPBaJIOB U METOAOB PEIIeHNs JOrapuMUUIeCKnX HEePaBEHCTB.
Jlorapumuueckre HepaBeHCTBA C IePeMEHHBIM OCHOBaHUEM MOYKHO
peraTh «TPagUITMOHHBIM» CIIOCO00OM, paccMaTpuBasd ABa ciaydas (oc-
HoBaHMe 0osblrie 1, OCHOBaHMe MOJIOKUTENbHO U MeHbIte 1). Bropoii
crroco6 — TpUMeHeHMe MeToJa MHTepBayoB. TpeTuii ciocod OCHOBaH
Ha CJEeAYIOIINX IMPOCTHIX YTBEPIKICHUAX.

VTBEPXKIEHUE 1. Eciu uucaa p u ¢ ogHoro 3Haka (T.e.
pq >0), To u uucya pr u qr (r #0) ogHOro 3HaKa; 06paTHO, eCau
Yymuesa pr u qr OOHOTO 3HAKa, TO U YMCJA P U ¢ OJHOTO 3HAKAa.

YTBEPKIOEHUE 2. Ecau a >0, b>1, to uucna log,ana—1
OJIHOTO 3HAKA.

YrBep:kaenue 1 o3HAUYaeT, UTO €CJU YUCJIA P U ¢ OAHOTO 3HAKa,
TO HepaBeHcTBa pr >0 u qr > 0 paBHOocuiIbHBI. BmMecTe ¢ yTBep-
JKAeHueM 2 9TO IMO3BOJIAET MPU PeIleHUun JoTapupMUIeCKUx
HepaBeHCTB Buja r(x) log. ., a(x) >0 nepexonurs (pasymeercs,
3amucaB HeOOXOAUMbIe OTPAHMUYEHUS) CHAadYajaa K HepaBEeHCTBY

log, a(x)
r(x)———=
log;, ¢(x)

K HepaBeHCTBY r(x

>0 (rge b — m0boe umciio, Gosbiiee 1), a 3arem

a(x)—1
) -1
r(x) log,.( a(x) >0 paBHOCHIBHO cuCTEME

> 0. Takum oO6pasom, HEPABEHCTBO

a(x) —
c(x) —

a(x) >0, c(x)>0.

r(x)——— >0,

IIpu HeoOXOAMMOCTY TAKOM IIePexo] MOYKHO CHeJATh HECKOJJIbKO
pas. OmucaHHLIN AJTOPUTM CIPABEIJINB U JJis HePaBEHCTB IPOTHU-
BOIIOJIOJKHOT'O 3HAKA, U JJIs HEeCTPOruX HepaseHCTB. Kpome Toro,
IIpU pelleHu Jorapu(MUUeCKNX HepPaBEHCTB YACTO OKAa3bIBAETCHA
MOJIE3HBLIM U CJeAYIOIlee YTBEepP KIeHIe.

VTBEPXKIOEHUE 3. Ecam a >0, b >0, ¢ > 1, To uuciaa
log, a —log, b u a — b ogHOTO 3HaKA.

CohopmyaupoBaHHble YTBEP:KIASHUA NPUMEHUMLI K HepaBeH-
CTBaM, IIpaBas YacTh KOTOPBIX PaBHAa HYJIIO, a JieBas IPeCTaBIAeT
co00i1 Ipou3BeeHe NI YaCTHOEe HEeCKOJbKUX aJiredpamdyecKux
MHOKHUTeJIeH. B HEKOTOPBIX caydasxX TaKue MHOMKUTEIN MOYKHO
3aMeHHUTh 00Jiee IPOCTLIMU, UMEIOIINMH Te JKe 3HAKU (TouHee, Te
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JKe IPOMEKYTKU 3HAKOIIOCTOSIHCTBA), YTO U 3aMeHAeMble (II03TO-
MYy TaKo# MeTOH pelleHus HepaBeHCTB OyIeM Has3bIBaTh METOIOM
3HAKOTOKAECTBEHHBIX MHOMKHUTeJeH). KpoMe yKasaHHBIX BHIIIIE,
K TaKUM ITapaM MOXKHO OTHECTHU CJIeAVIOITHe:

la|— || m a®—b%, %a— Vb u a->b

(upu ycaosusx a >0 u b>0),

"a—"Vb u a-b,

wa+ Vb u a+b,

I“—1" u a-b
(upu ycioBuu 1> 1).
IIpumep sadanus  Pelnure HepaBeHCTBO

logy_, (x +2) -log,, (3 — x) < 0.

PENIEHUE. [IpuMeHUM MeTOJ 3HAKOTOKAECTBEHHBIX MHOMKHU-
TeJyiell, mepeia K MPOM3BOJILHOMY OCHOBaHMIO, Oosbiiemy 1. Jisa
0oJiee KOMIAKTHOI 3amicu OyaeM 3aech W JaJiee MCI0Jb30BaTh
mepexon K ocHoBaHmuio 10:

Ig(x+2) 1g(8 —x) <0 o

. — < :
logy_,(x+2)-log, 3(3—x) <0 & lIg(2—x) lg(x+3) =

(x+1D(@2-x) (et (x—-2)
e ! A-x)(x+2) <0 e J (x—1)(x+2) <0
—2<x<?2 —2<x <2

HOCJIGI[HHH cucreMa JIerKo pelniaeTca MeTOOJOM HHTEPBaJIOB:

o2 @ o209
Q N\ Ne
-2 2 x

OTBET. (—2; —1]U (1; 2).
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3azanue 16
Tun 3adanus no IInanumerpuueckass 3ajadya HA HAXOMKIEHUE I'eo-
Kodupuramopy MeTPUUECKUX BeJMUWH (IJIMUH, YIJIOB, ILIOMIAAEL).
mpebosarnull
Xapaxmepucmurxa 3ajJada Ha BHIUKCIEeHUE IJIWH, IJIOIIageit, yIioB,
sadanus CBA3AHHBIX C INIOCKUMU (purypamu.
Kommenmapuii JloBOJILHO ciIOKHAaA 3amada, aubo ¢ IByMsl BO-

mpocaMu (OOWH M3 KOTOPBHIX — Ha A0KAa3aTesb-
CTBO), 06O TpebdyIoIasa pacCCMOTPEHUA ABYX CJIyYaeB W IIPUBOIA-
masd K JBYM Pa3HBIM OTBETaM.

IIpunep sadanus  Jumaronanum AC u BD rtpanenuu ABCD nepece-
kKaroTca B Touke O. Ilmomanu TpeyrosbHUKOB
AOD u BOC paBHBI cooTBeTcTBeHHO 49 1 36.
a) Hoxkaxkure, uTo ILIomiazu TpeyroiabHuKoB AOB u COD
PaBHHI.
0) HafimuTe miomiaab Tpameium.

PENIEHME. a) B ycnoBuu 3ajaum He CKasaHo, KaKue CTOPOHBI
Tpamenuu ABJIAIOTCSI €€ OOKOBBLIMU CTOPOHAMM, a KaKue — OCHOBa-
HuAMHU. J[{oKa’KeM BHaJaJie, YTO ILJIOIIAAN IBYX TPEYTrOJbHUKOB,
00111aa BepIIMHA KOTOPBIX HAXOAUTCA B TOUKEe IepeceuyeHusd aua-
roHaJiefl, a OCHOBAHUAMM CJIY:KAT OOKOBBIE CTOPOHBI TPANEIlNH,
paBubl. Paccmorpum Tpamenuio KLMN c¢ ocuoBauuamMu KN m
LM, nmaroHayiu KOTOPO# mepecexkaioTcsa B Touke O (CM. PUCYHOK).
Ilnomanu TpeyronbaukoB KLN u KMN paBHBI, TIOCKOJBbKY 3TH
TPeyroJbHUKN UMeIoT ob1iee ocHoBaHre KN u X BBICOTHI, IIPOBE-
IEHHBIE K 9TOMY OCHOBAaHWIO, PABHBI KaK BBICOTHI Tpamenuu. Ho

rorga Sakor = SAkLN — Sakon = Sakmn — Sakon =SAmon, 9TO
1 TpeObOBAJIOCH.
P L M

K N
TIo ycmoBuio S 40p # SaBoc, moatomy AD u BC aBAsIOTCS He
OOKOBBIMU CTOPOHAMU, & OCHOBaHUAMU Tpamnenuu. CiegoBaTesbHO,
TpeyroabHuKu AOB u COD aABAAIOTCA TPeyroJbHUKaMMU, 00Iad
BepINIMHA KOTOPBIX HAXOAUTCS B TOUKE IIepeceueHmusa AuaroHaseii
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ITaHHOM Tpaleliuu, a OCHOBAHUAMHU CJIy:KaT e€ OOKOBBIE CTOPOHHI.
3HAUYUT, UX IJIOITAAN PAaBHBI.

6) Tpeyroapauku AOD n BOC 1momo0HBI IO IBYM yIJiaM, ¥ OT-
HOIIIeHVE UX ILJIoIajeill paBHO KBaapaTy KoadduimreHTa momo-
ousa k. IlosTomy k = % = % ITockoabky TpeyroabHuUKu ABO
u CBO umeroT 00IIYIO BBICOTY, MIPOBENEHHYI0 U3 BEPIIUHEI B, oT-
HOIIIEHWE UX ILJIOIIA/Iell PaBHO OTHOIIIEHUIO MX OCHOBAHWUM, T. €.
Sapo A0 7
Sceo  OC 6
u Scop =42. Ho Torma

Sapcp = 49436 +42+42 = 169.

. 3HAUUT, Sspo = %SCBO = % -36 =42. TlosTomy

B C
(0)
A D
OTBET. 169.
3agaune 17
Tun 3adanus no 3amaHne Ha WCIOJb30BaHWE HPUOOPETEHHBIX
roduuramopy 3HAHUU U YyMeHUU B IPaKTUUECKOU JAeATeIbHO-
mpebo8aHuil

CTU ¥ TOBCEJHEBHOM KM3HU: aHAJIU3 PeaTbHBIX
YHCJIOBBIX JAaHHBIX U MH(MOPMAIUM CTATHUCTUUECKOI'0 XapaKTepa;
OCYIIIECTBJIEHNE MTPAKTUYECKUX PACUETOB IO (pOpMYyJIaM, MUCIIOIb-
30BaHMeE OIeHKY W MPUKUAKU IPU OPAKTUYECKUX pacuérax.

Xapaxmepucmura TexcroBasa 3ajavya Ha HMCIIOJIb30BaHUe HpI/I06pe-
sadanus TEHHBIX 3HAHUYN M YMEHUH B IIPAKTUUYECKOH me-
ATEJILHOCTU U IOBCEIHEBHOM KUBHU, OOBIYHO C 9KOHOMUYECKUM
cofepiKaHueM.

Kommenmaputii OTHOCUTEILHO CJIOYKHASA TEKCTOBAA 3aJa4da, CBA3aH-
Hasi ¢ OAHKOBCKUIMU KpegnuraMu, OHTI/IMI/I3aJ_LI/IeI7'I
IIPOM3BOACTBA WJIM 3aTpaT Ha HEro.

IIpumep 3adanus  JleHUC IJIAHHUPYET B3ATh WUIIOTEUHBLIN KpEIuT
(KpefuT Ha MOKYIKY KBAPTHUPHI IOJ 3aJI0T KBap-
TUpPBI) B 6aHKe HAa HeCKOJILKO JieT oz 10 % rogoseix. 9To o3Havaer,
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UTO KaMKIBIM I'OJ OH JOJIYKEH BO3BpAaIllaTh 0OAHKY 4acTh KPeIuTa,
PaBHYIO CyMMe KpeauTa, AeJEHHON Ha YNCJO JIeT HOJb30BAHUS
KpenuToM (IIOraiiaTh KPeanuT), U BIILIAUNBATh OAaHKOBCKHUE IIPO-
II€HTHI 3a II0JIb30BaHMEe KPeaAnuTOM, CyMMa BBIIIJIAT II0 KOTOPBIM
HOJCUMTHIBAETCSA II0 CJIEAYIOINEeil cxeMe: eXerogHasa CyMMa IIpo-
IIEHTOB, BEIILIaunBaeMbIx JleHucoM, pasaa 10 % or HemoralneHHOR
cyMMbI KpeguTta. Tak, eciiu KpeguT B3SAT Ha D JIeT, TO 3a MEPBbIH
rofi IOJIb30BAHUA KpeauToM JleHuC HoJKeH BRImLIaTuTs 10 % or
Bcell cyMMBI KpenuTa, 3a Bropoii rog — 10 % ot HemoraireHHoOMR
CyMMBI Kpeaura, T. €. OT 4 CyMMbI KpeauTa, u T. 1. IIpu odpopm-

5
JIEHUU KpeaurTa 0aHK IIPEeqJIOMNUII I[eHI/Icy BBIIIJIAYMBATh KPEeOaUT

€KeMeCAYHBIMY PABHBIMU TJIATEKAMU (AHHYUTETHBIE ILJIATEXKH).
E:XeMecauHBIN ILIATEXK IIO TAaKOUW CXEMe PaCCUUTBLIBAETCS CJIEIYIO-
M 006pa3oM: CyMMa KPeAuTa U CyMMa IPOIIEHTOB 3a BCE BpeMs
MMOJIb30BAaHUSA KPEIUTOM CYMMUPYIOTCA U JEJATCSA HA YNCJIO MeCcs-
IIeB TOJL30BAHUS KpeaAuToM. [leHrC IPUHSAI IpeaiosKeHnne OaHKa.
Yemy paBHA cyMMa KpeauTa, B3ATOro JleHMcoM, ecyii M3BeCTHO,
uTO cyMMa exxeMecsauHoro miarexa pasHa 30 000 pyOJeii, a cymma
BBHITIJIAUMBAEMBIX ITPOIIEHTOB OKa3aJiach PABHOM cymMMe KpeauTta?

PEMIEHUE. 1. IlycTh cymMmMa KpeauTa paBHa S, roJJOBbIE COCTaB-
aaior k %, uucio jmet kpeguTa pasHo n. Torma cymMma BBIILIAT IO
IpoIleHTaM paBHA

si’—+(S—§)JL+(S—3§)fi+.”+(s—9319§)lL

100 n/ 100 n /100 n 100°
k
Brimecem 3a ckobOku S 100n" ITonyunm
k
Sm(n—l—(n—l)—&-(n—Z)—i—...—i—l).

B ckobkax ocrasmach cymMMa HepBBIX N HATYPAJTbHBIX UHCEJ, KO-
TOPYI0O MOXKHO HAWTH IO (popMyJie CyMMbI apu(pMeTUUeCcKON Ipo-

n(n+1)
rpeccuu. ITa CyMMa paBHA — Taxum o6pasom, cyMma
IIPOILIEHTOB, KOTOpbIe JleHnc HOJIKeH BBIILIATATL DAHKY, PaBHA

gk(n+1)

200 pyoOJieii.
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2. ITo ycaoBuIO cyMMa IpPOIIEHTOB paBHa cyMMe KpexuTta. Cie-
kE(n+1)
200

k=10, monyuum, uro n=19.
3. CymmMma | exxeMecsIUYHOTO ILJIaTeKa II0 aHHYUTETHON cxeMme

IToBaTeJabHO, S =38, orkyza k(n+ 1) = 200. ITockoabKYy

paBHa
S+ Sk(n +1)
200
12n ’
OTKYyZAa
] — S(kn+ k+ 200) a S — 2400In
2400n ’ kn+k+200°
Tax xak k=10, n=19, =30 000, Haxogum, UTO
S = % — 6ln = 6-19-30 000 = 3 420 000 py6uei.
OTBET. 3420 000 py06.eii.
3amanue 18
Tun 3adanus no VYpaBHeH1e, HePABEHCTBO HJM CHCTEMa ypaBHe-
rKoduguramopy HUU WJIN HEPaBEHCTB.
mpe6osanull
Xapaxmepucmuxa 3ajgada ¢ IapaMeTpPoM, TPeOyolas yYBePeHHOIr'o
sadanus BJaIeHUSA MaTepruaioM 1 IIPUMeHeHUsA HeCKOJIb-
KHUX CBOWCTB U T€OPEM.
Kommenmapuii ITo 3aJaHre, KaK U CIaeAyIollee 3a HUM, SIBJISAET-

¢ OLHUM U3 CaMBIX CJIOMKHBIX 3a7anuii Exmaoro
rocyZapcTBEHHOTO dK3aMeHa II0 MaTeMaTuke. Eciiu Bbl peTeH-
IyeTe Ha BBICOKUI 0ajjl, TO HYKHO IIOCTAaPATbCS PEIIUTH 3TY
3amayy MJIU XOTsS Obl IPOABUHYTHCA B €€ PeIIleHUuUM KaK MOK-
HO pasiblne. JJIg yCIenrHOTO pellleHnd 3aJadyu BajKHO CBOOOJHO
OIIEPUPOBATH C U3YUYEHHBIMU OIpPeJeJJeHUsIMHU, CBOMICTBAMU, Teope-
MaM¥, IPUMEHATh UX B PA3JUUYHBIX CUTYyallUAX, aHAJIU3UPOBATH
yCJIOBHE W HaXOAUTH BO3MOXKHBIE ITyTHU pelneHus. Ocoboe BHUMA-
HUe clleyeT yAeJUTh 3ajadaM ¢ IapaMeTPOM, pellleHle KOTOPBIX
OCHOBBIBAETCSA HA TaKWX CBOMCTBAaX (DYHKIIUHA, KaK OrpaHUYEH-
HOCThb, MOHOTOHHOCTB, UETHOCTb U HEUETHOCTD, TPEOyeT YMeHUs:A
HaXOAUTH 00JaCTh ONpeeeHNA, MHOMKECTBO 3HAUEHUN U CTPOUTH
rpamKM OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUMA.
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IIpumep 3adanua Haiigure Bce 3HaUeHUA mapaMeTpa a, IPHU Kark-
ZIOM 13 KOTOPBIX ypaBHeHIe

ax+vV3—-2x—x2 =4a+2

MeeT eTMHCTBEeHHbBIN KOPEeHb.

PEIIEHUE. Ilepenuinem ypaBHeHUE B BUE

V3—2x—x2=—ax+4a+2

U paccMoTpuM Trpadury GPyHKITUHA

y=v3-2x—x2 u y=—ax+4a+2.

ITockoabKY IIpaBasA 4acTh paBeHCTBA Yy = V3 — 2x — x2 HeoTpHUIa-
TeJIbHA, €ro JieBas J4acTb TOKe He MOKeT ObITh OTPHUIATEIbHOM.
IToaTomy

y? =3 2x—x? (x+1)2+y% =4,

OTK a
y=0, A y > 0.

3uauurt, rpa@uKoM QYHKIUU y =/ 3 + 2x — x2 ABIAETCA Ta YACTh
okpyskHOCTH (X + 1) +y? =4, OPAMHATHI TOUEK KOTOPOil HEOTPHU-
IaTeJbHBI, T. €. IOJYOKPYKHOCTDL pagnuyca 2 ¢ IIeHTPOM B TOUKe
(—1; 0), pacmoyio:keHHasA He HUMKe OCcH abcIucc. JTa MOJYOKPYK-
HOCTBL MMeeT ¢ ocbio abcimucc obirue Touku A(—3; 0) u B(1; 0).
I'padpurom dyHKIMU Yy = —ax + 4a + 2 aBaderca npaMasa, KoTopas
mpu J000M 3HAUEHWHU IapaMeTpa IPOXOAUT uepes TOuky M (4; 2).
HaHnuoe ypaBHeHNE UMeeT eIUHCTBEHHBIH KOPEeHb B TOM U TOJbKO
TOM cJIy4yae, ecjau IpAMas y = —ax + 4a + 2 nmepeceKaeTr IIOJy-
OKPY’KHOCTBb B €JUHCTBEHHOI ToukKe. IlociienHee BO3BMOKHO, €CIN
aTa mpaMasa Jubo KacaeTcsd MOJIYOKPYsKHOCTH, JUOO PacIooKeHa
Mexy npAMbiMu M A u MB (cM. pPUCYHOK) Tak, 4TO €€ YIJI0BOI
KoappuiiueHuT —a € (a1; as], Tae a; U as — yrioBblie KoahHuiiu-
eHThl NPAMBIX M A u M B coorBercTBeHHO. IlockoabKy Hamboiee
yAaJIEHHAsS OT ocHu abCI[ucC TOUKA HMOJYOKpPYsKHOCTU C MMEET Ty
JKe OpAMHATY, 4To 1 Touka M, npamas MC, mapaJieabHas OCU
abcrucc, 6yaeT KacaTeJbHOUM K MOJYOKDPYsKHOCTH. B aTOM ciryuae
a=0. Haiigém Teneps a u as. Ecau Touka A(—3; 0) mpunazie-
JKUT IPAMOH y = —ax +4a+ 2, T0 €€ KOOPAMHATHI YIOBJIETBOPAIOT
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ypaBHeHm1I0 3Toi mpamoii. Ilosromy 0=3a+4a+ 2, oTKyga a=— 2

7
2

Taxum odbpasom, a; = 7 Ecau touka B(1; 0) npuHaIJIEKUT IPI-
MO Yy = —ax +4a + 2, To eé KOOPAUHATHI YIOBJIETBOPAIOT ypPaB-
HeHUIO 9TO¥ npamoii. Ilosromy 0 = —a +4a + 2, oTKkyza a = —%.
T 2 . 2 <2

aKuM 00pasoMm, as = 3 3uaunt, —a € (a1; as], ecan 7 <—a< 37
OTKyZa _2 <a< —g.

3 7 YA
(0] 3
= —
/] 1 \,/,7
Al_—1 _
// 9 1B x
P 7
b
2. 2 )
OTBET. [——' —= ) uU{0}.
2;-2)u(o)
3aganue 19

Tun 3adanus no 3a,11aH1/1e Ha IIOCTPOEHMNE M HCCJIeJOBaHMeE IIPO-
Koduguramopy cTeHIINX MaTeMaTHIECKUX MOZEJIeit.
mpeboganull
Xapaxmepucmurxa 3aJada, CBA3aHHAS CO CBOIICTBAMU AEJIMMOCTU
sadanus I[eJIBIX YHCe], JJOTUUECKUM IIepe0opoM.
Kommenmapuii 3azaHne OJMMIMASHOIO THUIA, PACCUATAHHOE Ha

CIUIBbHBIX yUaIuxcs. JIJIs TOro 4To6bI IMPOABUHYTh-
cs B €r0 pellieHny, He TpedyeTcAa HUKAKUX CHEeIUAJIbHBIX 3HAHUM,
BBIXOJAINNX 32 PAMKHM CTaHAApTa MaTeMaTHYeCKOro o0pasoBaHWU,
OIHAKO HEOOXOAMMO IIPOSBUTEL OIPEeeIEHHLIM YPOBeHbL MaTeMaTHUe-
CKO# KYJBTYPHI, JIOTMYECKOTO MBIIILJIEHUA, KOTOPBIA (hopMUpyercs
OpU pereHun 3agau MpPoUIbHOTO YPOBHS Ha MPOTAMKEHUU BCETO
obyuenus B mikosie. OTBeT Ha IIE€PBBIM BOIPOC 3aJa4M II0 CUIaM 0O0JIb-
IIIMHCTBY YCIEBAIOINX YVIEHNKOB, IVIABHOE 3/eCh — He MCIYTraThbCs
YCJIOBUSA, TOUYNUTATDH €T0 M0 KOHITA M HEMHOTO MOAYMATh.
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Hpumep 3adanus  3agyMaHO HECKOJbKO (He 00sS3aTeIbHO Pas3Imd-

HBIX) HATYPAJIbHBIX UHCEJ. OTH YKCJA 1 BCe UX
BO3MOJKHBIE CyMMBI (110 2, IO 3 U T. [.) BBIIIMCHLIBAIOT HA JTOCKY
B IIOpPAAKe HeyObIBaHHUs. Ecaum KaKoe-TO YMCJIO N, BbIIHCAHHOE
Ha JOCKe, IOBTOPAETCA HECKOJIbKO pa3d, TO Ha JOCKE OCTABJIAETCH
OIHO TaKOe YMCJO 7, a OCTaJIbHbIe UHCJa, PABHLIE 7, CTUPAIOTCS.
Hampuwmep, ecau 3agymansl uucaa 1, 3, 3, 4, To Ha gocke OyaeTr
samucan Habop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) IlpuBenure mpumMep 3ayMaHHBIX YMCEJ, IJII KOTOPHIX Ha
Iocke Oymer 3amucaH Haoop 1, 2, 3,4, 5,6, 7, 8.

6) CyIecTByeT Jiu MpUMeEpP TaKMX 3aAyMaHHBIX YUCEJI, AJIA
KOTOPBIX Ha JocKe Oyrer sammcad Hatop 1, 3,4, 5,7, 9, 10, 11,
12, 13, 14, 16, 18, 19, 20, 22?

B) IIpuBenuTe Bce mpuMepPhI 3ayMaHHBIX UMCEJ, JJIS KOTOPBIX
Ha Jocke Oymer sammcad Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18,
19, 21, 23, 24, 29.

PEIIEHUE. a) 3agymanubie uncaa 1, 1, 1, 1, 1, 1, 1, 1 mgator
TpebyeMbIit Hab0Op, 3alIMCAHHBIN Ha JOCKe.

6) IlocKoabKY 3aZyMaHHBIE YKCJIA HATYypaJbHbIE, HANMEHbIIIee
YICJI0O B HA0Ope — 5TO HauMeHbIlTee 13 3aAyMaHHBIX UMCeJ, a Hau-
0oJIbIllee YICJIO B HAOOpe — 5TO CyMMa BCeX 3aAyMAHHBIX UYICEIl.
Cpeau umces 3aKMCAaHHOIO0 HabOpa MOJKHA OBITH CyMMAa BCEX UMCEI,
KpoMe HauMeHBIIero, 7o ectb 22 — 1 = 21. Ho sToro umcia Her B Ha-
0ope, IIOSTOMY HE CYII[ECTBYET IIpumMepa TaKMWX 3aJyMAaHHBIX UHCeJ,
JIJIS KOTOPOT'O Ha JOCKe OyIeT BLIMMCAH HAOOp 13 YCJIOBUS.

B) Yncsio 5 — HauMeHbIIIee YKCJIO B HabOpe — SIBISETCSI HAMMEHb-
MMM 13 3aAyMaHHBIX YICEJI, a HauboJIbIllee YKCJI0 B HabOpe — 9TO
cyMMa BCeX 3aQyMaHHBIX umcesi. I[0aToMy KOJIMYecTBO 3a4yMAaHHBIX

. 29
yiceJl He IIPEBOCXOMUT IIEJION YaCTH UMCJIa 5 TO ecTb 5. Kpome

TOro, umcjia 6 m 8 MeHbIlle, UeM CyMMa JABYX UYHCEI D, IIO3TOMY OHU
TaKKe ABJIAIOTCA 3aJyMAHHLIMI. SHAUNUT, CYMMa OCTABIINXCS 3a1y-
MaHHBIX unces paBHa 29 — 5 — 6 — 8 =10. Takum o6pa3om, Tak Kak
HauMeHbIIlee 3aJyMaHHOe UMCJIO PABHO 5, ocTaBIlIMecs 3aLyMaHHbIe
yucaa — 910 b u 5 miau 10. g sagymaHHBIX umcesa 5, 5, 5, 6, 8
u 5, 6, 8, 10 ma gocke Oyzer 3ammcad HAOOP, JaHHBIN B YCJIOBUM.

OTBET.a)1,1,1,1,1,1,1,1; 6)wmer; B)b, 5,5, 6,8 uin
5, 6, 8, 10.



IHuarHoctTuuyeckue padoThI
3a Kypc 10 xJacca

OTBeTOM K 3aJaHUAM C KpaTKuUM oTBeToM 1—12 aABisdercs mejoe
YKMCJIO NI KOHeUHasd JecATHUYHasd ApoOb. OTBeT ciieayeT 3allu-
caTh B 0JaHK oTBeTOoB Ne 1 ciipaBa oT HOMepa COOTBETCTBYIOILEIO
3alaHNA, HAUMHAsA C IIePBOM KJIETOUYKU, 6e3 mpobesoB. Kaskayio
nudpy, 3HaK MUHYC U 3aIlATYyI0 IIUINNTE B OTAEJbHON KJIETOUKe
B COOTBETCTBUU C IPUBENEHHLIMI B 0JaHKe oOpasnamMu. EqnHUIBI
U3MepeHusa NUcaTh He HYKHO.

Il 3ammcy pemieHWil U OTBETOB K 3alaHUSAM C Pa3BEPHYTHIM
peireareM 13—19 ucnoanayiiTe 6J1aHK orBeToB Ne 2. 3amuInuTe
cHavajia HoMep BBIIOJHsAeMoro 3aganus (13, 14 u T. 1.), a 3aTeM
MOJIHOE 000CHOBAHHOE PeIlleHIie 1 OTBET.
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Jduarnoctuueckas padora No 1

Qacmo 1

1 TIlox cTpouTeNbHYIO IJIOIIAAKY OTBEJIU YUACTOK IIPAMOYTOJIb-
Ho#1 (popMmel. Ilpu yTBep:KAeHUN IJIaHA 3aCTPOUKU HIUPUHY
yuacTka ymensmniau Ha 20 %, a quuny yseauuuiau Ha 20 %.
Ha ckoiabKo mpolleHTOB yMEHBIIMJIACH ILJIOIAAb yYacTKa
TmocJie YTBEPKACHUS TJIaHa 3aCTPOUKM?

2 Ha pmarpaMMe ImoKasaHa cpefHeMecsSuHas TeMIepaTypa BO3-
nyxa B XeabCcuHKN 3a KaxxAbiin Mmecsal, 2009 roza. ITo ro-
PHUB0HTAJN YKA3bIBAIOTCA MECSIILI, II0 BePTUKAJIU — TeMIIe-
patypa B rpagycax lleabcus. OmpezenuTe mo aguarpaMme
HaMeHBIIIYIO cpegHeMecauHy0 TeMmuepatypy B 2009 roxgy.
OrBer maiite B rpagycax llenbcus.

20

16

12

SAHB (beB Map | arrp Maii |MI0H |MIOJI| aBT | CeH | OKT | HOS JEeK

—4

-8
3 HaiiguTre miaomans Tpameun, BePIInHAMU KOTOPOM SABJIA-
oTca Touku ¢ Koopauuartamu (1; 1), (2; 5), (5; 5), (3;1).

Y
[ —_—
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Ha rapenxe 30 muposxkKoB: 3 ¢ MscoM, 18 ¢ kamycToiit u 9
¢ Bumraeii. Calia mayraj BEIOMPAeT OgUH IUPOKOK. Halimure
BEPOSITHOCTH TOTO, UTO OH OKAa’KeTCA C BUIITHE.

x—24 _ 9.

x—3
JlaHBI 1Ba CMEXKHBIX yrIJjla. bucceKkTpuca IIEPBOT0 M3 HUX
obpasyer yroa 43° ¢ obImeir cTopoHoU aTux yrioB. Haligure
BEJIMUYMHY BTOPOTO M3 JAHHBIX CMEKHBIX yriaoB. OTBeT maiire
B rpagycax.

Ha pucynke nsobpaxén rpaduk pyHrnum y=7(x) u AeBATb
TOYeK Ha ocu abciuce: X1, X2, X3, ..., X9. B CKOIbKUX U3
9TUX TOUEK MPOM3BOAHAA PYHKIIUU f(X) MOJOKUTETbHA?

Haiigure KopeHb ypaBHEHUSA

y

KRe————
8

|

I I

I I

| | |
| | |
| | |

I I
| | | }
| | | |
| | | |
| | | |
| | | |
| | | |
|

| | | |
| | | ! | |
| | | | | |
| | | | | |
| | | | | |
e e ¢ -

xl x2 x3 o x, x. x,. X xs

Ilnomane moBepxHocTu Kyda paBua 50. Hafimzure ero guaro-
HAJb.

Qacmov 2

Haiingure 3HaueHMe BhIpaKeHU (—1% — %) .8,64.

Hexoropas xoMmanusa mpoAaéT CBOIO MPOAYKIIUIO IIO IeHe
p =500 pybrneii 3a egWHUITYy, TepeMeHHBIE 3aTpaThl Ha
OPOMBBOACTBO ONHON EMAWHUIIBI MPOAYKIIMU COCTABJIAIOT
v =300 pyOJeil, HOCTOSIHHbIE PACXOLbl HPEAIPUATHSI [ =
=700 000 py6aeii B mecAr. MecauHas olepaloHHAsI IPU-
OBLIL IPeanpPUATUA (B PyOJIAX) BEIUUCIAETCA IO opMye
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n(q) =q( —v) — f. Onpengenure HAMMEHBIITUA MeCIUHBIHA
00BEM ITPOM3BOACTBA ¢ (€AUHUI] IPOAYKIIUM), IPU KOTOPOM
MecAYHAasA olepaloHHasa NPUOLLIb MPEIIPUATHI OyIeT He
menbire 500 000 pyoJeii.

ITepBas Tpyba mpoiryckaeT Ha 2 JUTPa BOALI B MUHYTY MEHB-
1re, ueM BTopasi. CKOJIBLKO JIUTPOB BOABI B MUHYTY IIPOIIYCKAET
mepBasi Tpyba, ecau pesepByap oobeéMoM 440 JIMTPOB OHAa 3a-
MOJIHSAET HAa 2 MUHYTHI JOJIbIIIE, YeM BTOpad Tpyda?

Haiigure HanMeHbIIee 3HaUeHNE (DYHKIIUN

y=28tgx—28x—Tn+ 7 Ha orpeske [—%; %}

a) Pemure ypaBHeHnue 4 sin? x+12sinx—7=0.
0) HaiinuTe Bce KOPHU 9TOT0 YpaBHEHUSA, IPUHAAJIEKAIIIE

IIPOMEKYTKY [—g; n}.

B npasunbHO# miectuyroabHoii mpusMme A...F; Bce pébpa
paBHBI 1.
a) ITocTpoiiTe ceueHMe TPUBMBI IJIOCKOCTHIO, TPOXOAAIIIEH
yepes Touku A, By u C.
0) Haiimure paccrosanue ot Touku C mo npamoii A1B;.
Pemure HEpaBeHCTBO
1 x—4\ /o o

(xz— Tx+12 + 3—x> 6x —x* < 0.
W3 Bepmuubl C Tymoro yria tpeyroabHuka ABC mpoBegeHa
Beicora CH. Touxky H coemuuuiau ¢ cepegumunamu M u N
cropou AC u BC.
a) Hokrasxkure, yTo B 4eThIPEXyronbHUK CM HN MOXKHO BOH-
caThb OKPYsKHOCTb.
0) Haiigure eé paguyc, ecau cymma ctopon AC u BC pas-
Ha 20, a niomans TpeyroabHuKa ABC paBHa 24.
31 nmerxabpsa 2013 roma Anpapeii B3 B 6aHKE HEKOTOPYIO
cymmy B Kpeaut non 10 % romoseix. CxeMa BBIILIATEL Kpe-
aoura ciaepyiomasa: 31 mekabpsa KaskIOro CJEeIYIOIIero rojaa
0aHK HAUYMCJISAET IMPOIEHTHI HA OCTABIIYIOCSA CYMMY AOJITA
(. e. yBenmmuuBaer goar Ha 10 %), sarem AHapeil mepeBOAUT
B 0auK 3 460 600 pyo6aeii. Kakyio cymmy B3sa Auapeii B 6aH-
Ke, eCJHt OH BBIILJIATUJI JOJIT TPEMSA PaBHBIMHU IIJaTeKaMU
(T.e. 3a 3 roga)?
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Haiigure Bce 3HaUeHUA IIapaMeTpa @, IPU KasKIOM U3 KOTO-
x2+2x—a

€CTh POBHO
6 + x2

PBIX cpeau 3HAUYEeHUH QYHKIUU Y =

OIIHO ITeJI0oe UHUCJIO.
3aayMaHO HECKOJIBKO IIeJbIX unces. Habop sTux umces u Bce
WX BO3MOKHBIE CYMMBbI (IO 2, TI0 3 ¥ T. [I.) BLINUCHIBAIOT HA
IOCKe B IOpALKe HeyObIBaHUA. Hampumep, ecau 3aayMaHbI
yucjaa 2, 3, 5, To Ha AocKe OymeT BuIIImMcaH Habop 2, 3, 5, 5,
7, 8, 10.

a) Ha mocke Bmimumcaum Habop —5, —2,1, 3, 4, 6, 9. Kakue
yucJia ObLIN 3aTyMAaHBI?

0) II1a HEKOTOPBHIX PA3JIMYHBIX 3aJyMaHHBIX UYMCeJ B Ha-
6ope, BBEIMMMCAHHOM Ha HOCKe, umncyo 0 BcTpeuaeTcs POBHO
6 pas. Kakoe HauMeHbIllee KOJUUECTBO YHCEJ MOTJIO OBITH
3amyMaHo?

B) [[1 HEKOTOPBIX 3aAYMaHHBIX YMCEJI Ha JOCKE BBLITTHCAH
Habop. Beerga jiu 1mo sToMy Ha00py MOYKHO OJHO3HAUHO OIIpe-
IeJIUTh 3aAyMaHHble uncaa?
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Jduarnoctuuyeckas padora Noe 2

Qacmo 1

1 ChougomMeTp aBTOMOOMJIA IIOKA3BIBAET CKOPOCTb B MUJIAX
B yac. Kakymo ckopocTh (B MUJISIX B Uac) IIOKAa3bIBaeT CIIUIO0-
MeTp, eCJIu aBTOMOOMJIb ABUIKETCA CO CKOPOCThIO 56 KM/u?
(Cuuraiite, uro 1 Mmuasa paBHa 1,6 KM.)

2 Ha mgmarpamMme IIOKa3aHO YMCJO 3aIIpPocoB co ciaoBoMm EI'9,
cIeJIaHHBIX HA HEKOTOPOM IIOMCKOBOM CaiiTe BO BCE MeCAI[bI
¢ auBapsa 1o gexadbps 2009 r. ITo ropus3oHTaIN YKA3bIBAIOTCS
MecCsAIIbI, II0 BEPTUKAJIN — UYKCJIO 3aIlIPOCOB 3a JAHHBINA MeCHdIl.
OmpegenuTe mo guarpamme, ckoabko B 2009 r. 66110 MecsIies,
KOrj[la YHCJIO 3amIpocoB co caoBoM EI'Q mpessimmano 800 000.

5000 000

4 000 000

3 000 000

2000 000

1 000 000

SIHB (I)EB Map aIip Mall MIOHUIOJ aBT' CeH OKT HOs JeK

3 Haiigure 1mIomagk TpeyroabHUKA, N300paKEHHOr0 Ha KJIeT-
yaToii Oymare ¢ pasmepom KjaeTKu 1 cm X 1 ¢M (CcM. PHCYHOK).
OTBeT maiiTe B KBaAPATHBIX CAHTUMETPAaX.

1cm
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B rampoii maptuu u3 1000 dammouek B cpemsuem 20 Opa-
KoBaHHLIX. HaliinTe BepOSATHOCTL TOTO, UTO HAyraj B3sTasd
JIaMIIOYKa M3 HapTuUHu OyAeT MCHPaBHON.

Haiinure xopeHb ypaBHeHUA logs(x + 5) =logs (2x —17).

B rTpamernuio, cymMmMma AJauH O0OKOBBIX CTOPOH KOTOPOM paB-
Ha 34, BOmHcaHa OKPYsKHOCTh. HalimuTe cpeaHIO0 JIMHUIO
TpameIuu.

MarepuanabHas TOYKa ABUKETCA BIOJb IPSAMOI OT HavaJbHO-
ro 4O KOHEUHOI'O IT0JIoKeHus1. Ha pucyHKe M300paKkeEH rpa-
duk eé geu:kenus. Ha ocu aGcrirce oTKJIagbIBaeTCAa BpeMs
B CEKYHIaX, Ha OCU OPAUHAT — PACCTOSHME OT HAUYAJIHHOTO
IOJIOXKEeHUA TOUKMU (B MeTpax). Haligure cpegHIOI0 CKOPOCTD
IBMKeHuA Touku. OTBeT maiiTe B MeTpax B CEKYHIY.

YA

S/ANER

0' 2 x

Bricora mpaBMJIBHOM UYETHIPEXYTOJBHON NMUPaMUILI B ABa
pasa MeHbIIle AuaroHaiau ocHoBaHusa. Hailinure yroa mex-
Iy OOKOBBIM peOpOM M MJIOCKOCTHIO OCHOBAHUSA ITUPAMUILI.
OrBer maiiTe B rpagycax.

Yacms 2
V4
5
st onpenenenusa shp(PEeKTUBHOU TeMIOepaTyphbl 3BE3M MC-
nosb3yioT 3akoH Credana—BoabsiMaHa, COrJIacHO KOTOPO-
MY MOIITHOCTh M3Jy4YeHUsA HarpeToro tejaa P, msmepsemas
B BaTTaX, IIPAMO IIPOHOPIIMOHAJIBHA ILIOIIAAU eT0 IOBepX-
HOCTH U 4eTBEPTOI cTemeHU TeMmieparypsl: P = oST?, rae
0=5,7-10"8% — mocroanHad, miromans S UsMepAeTCA B KBaJ-
paTHBIX MeTpaX, a TeMmineparypa T — B rpagycax KemabBuHa.
WsBecTHO, UTO HEKOTOPAsS 3BE3Ja MMeEeT ILIOI[alb IOBepX-
HOCTH g i-m?l 2,

432

Haiinure snauenue BripaskeHus 44 log,
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ITNATHOCTUYECKUE PABOTEHI 3A KYPC 10 KJIACCA

a mBJIyuaeMas €10 MOLTHOCTH P He meHee 1,71-102% Br. Ompe-
IeJinTe HanMEeHBIITYyI0 BOSMOMKHYIO TeMIepaTypy 9TOu 3Bes-
nwl. IIpuBenuTe orBeT B rpagycax KeabBuHa.

Ha msrorosiaenune 60 geraseir mepBbIi pabounii TPATUT HA
4 yaca MeHbIIle, UeM BTOPOI pabouuii Ha maroToBienue 80
TaKUX ke geTajieii. MI3BecTHO, UTO IePBLIA paboumii 3a yac
Ienaer Ha 2 meranu 0oJibIlie, ueM BTOpPoii. CKOJIBKO AeTaseit
B Yac JAeJiaeT BTOPOM pabounii? 1—x
Haiinure HauMeHbIIIee 3HaUeHNE PYHKIIUY [ = (§) .

a) Pemure ypaBuenue 8 cos? x — 14 cos? x+3=0.

0) HaiinuTe Bce KOPHU 9TOr0 YpaBHEHUSA, IPUHAAJIEKAIIIE
5t

T

B npamoyroasuom mapasienenunene ABCDA;B{C1D, u3s-

BecTHEBI pébpa AB=6, BC=6, CC; =4.

a) JloKkasKuTe, YTO IJIOCKOCTh, BDD, mepneHANKYJIAPHA OT-

pesry AC.

0) HaiiguTe TamreHc yria MexkAy Iaockoctamu ACD; u

AlBlcl.

Pemute HepaBeHCTBO 7 logg (x2 — x — 6) <8+ log,

MIPOMEKYTKY [

(x + 2) 7
-3
B rpanernuu ABCD ocuoBauusa BC u AD oTHocaTcs Kak 1: 2.
ITycrs K — cepenuua nuarounanu AC. IIpamasa DK nepece-
KaeT ctopoHy AB B Touke L.
a) Hoxkaxxkure, uro AL =2BL.
6) HaiimuTe miaomians yeTbIipéxyroiabauka BCKL, ecnu us-
BECTHO, UTO mioinanab Tpanenuu ABCD paBHa 9.
1 uroua 2013 roma Bcesoson flpociiaBoBudY B3sja B OaHKe
900 000 py0uaeit B kpeauTr. CxeMa BBIILJIATHEI KPEIUTA CJIELY-
omfasa: 1 yrcia KaI0ro ClaeayoIlnero Mecamna 0aHK Hauuc-
JseT 1 IPOIEeHT Ha OCTABIIYIOCA CYMMY fojra (T. e. yBeJIudn-
Baer gour Ha 1 %), 3atrem BceBoson SIpociaBoBUY MEPEBOAMUT
B OaHK miaarTé:x. Ha Kakoe MUHHMAJbHOE KOJIMUYECTBO Me-
caneB Beepomog fIpociaBoBuY MOMKET B3ATH KPEAUT, YTOOBI
e)xeMecsuHble BhIMLIATHI OblIu He 6oJsiee 300 000 pybieii?
Haiinure Bce 3HaUeHUS a, IPU KaKJIOM M3 KOTOPBIX perlle-
HUA HepaBeHCTBa |2x —a|+ 1 < |x + 3| o6pasyioT oTpe3oK
OauHbL 1.
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19 MosKHO JI OPUBECTH MPUMEP IATU PA3INUUYHBIX HATYPAaIb-
HBIX YMCeJI, IPOU3BeeHIe KOTOPhIX paBHOo 720 u
a) IATh;
0) ueThIpe;
B) Tpu
U3 HUX 00pasyioT reOMeTPUUYECKYIO IIPOTPEeCcCuio?



ITonroroBrka k wactu 1 EI'O mo maremaTuxe.
3agzaunu 1-8

OrBeroM K 3aganusaM dactu 1 (1—8) saBideTcs mejioe Yncjo WJIn
KOHeuHas gecATHYHaA Apobb. OTBET cieayeT 3allucaTh B OJIAHK
orBeToB No 1 cmpaBa OT HOMEpa COOTBETCTBYIOIEro 3aJaHusd, Ha-
ypHAasA ¢ IepBOH KJIeTOuKu, 0e3 mpobeaos. Kaxkayio nudpy, 3HAK
MUHYC U1 3alATYIO MHUIINTE B OTAEJIbHON KJIETOUKe B COOTBETCTBUU
Cc TIPpUBEAEHHBIMU B OJaHKe oOpasmamMu. EAUHUIIBI U3MEpeHUs
mHUcaTh He HYKHO.



BATAYU 1—8 41

Juarsoctuueckas padora Ne 3

1 IllecTs KMIOrpaMMOB OT'YPIIOB CTOSAT CTOJBKO K€, CKOJIBKO
IATh KWJIOTPaMMOB HOMUAOPOB. Ha CKOJIBKO IIPOIEHTOB OAVH
KIJIOTPaMM ITOMUIOPOB JOPOsKe OTHOTO KIJIOrpaMMa OT'YpIIOB?

2 Ha rpajuke, n300pak€HHOM Ha PUCYHKe, IPeICTaBJIeHO 13-
MeHeHNe OMPIKeBOM CTOMMOCTH aKIIUI MeTaJJIypruiecKoun
KOMIIaHUY B TI€PBLIE /IBe HeAeaU OKTAOPS (II0 TOPUB0HTATE-
HOM OCH OTKJAIBLIBAIOTCSA UMCJIA OKTAOPS, II0 BEPTUKAJb-
HOUM — CTOMMOCTH OJHOM aKIUU B Py0JaX). 3 OKTIOpA Om3-
HecMeH npuobpéna 30 axkiuii 9Toii KoMmaHuu. 18 M3 HUX OH
npozag 10 oKTabpsa, a 12 okTaAOpsa mpogaa ocrtajabHbie 12.
CKoJIBKO pyOJieil morepsas Ou3HecMeH B pes3yJjbTaTe 3TUX
omepamuin?

YA

12 3 14 x

3 Ha kiaeruaroit 6ymare ¢ pasmepoM KJaeTKu 1 X 1 usobpakén
yros. Halizure ero TaHreHc.

4 Ecau rpoccmeiicTep A. urpaet 6eJbIMU, TO OH BEIUTPHIBAET
y rpoccmeiictepa B. ¢ BepoaTuHocTeio 0,52. Ecau A. urpa-
eT YépPHBIMH, TO OH BBIUTPBIBaeT y B. ¢ BepoaTHocThIO 0,3.
I'poccmeiicTepsr A. m B. urpaioT aBe mapTuu, IPUUEM BO
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BTOPOU mapTum MeHAIT 1BeT ¢uryp. Haligure BepoATHOCTD
TOro, uTO A. BRIHT'PaeT 00a pasa.

Haiigure xopeHb ypaBHeHUd log, (3 —x) = —1.

IIpu mpoeKTMpOBaHWM TOPTOBOTO IEHTPA 3alJIAHWPOBAHA
IOCTPOMKAa 3CKaJjiaTopa AJsd HOAbEéMa Ha BHICOTY 2,5 M IIOJ
yrJjioM a K ropusoHTy. Ha¥izurte ajiuHy ackajsiaTopa (B MeT-
pax), ecau sin « =0,2.

.
//rlz’5M
x

Ha pucynke usobpakén rpaduk pyHKiuu y=f(x) u Kaca-
TeJbHAsA K HeMy B TOUKe ¢ abciuccoii xo. Halimure sHaueHune
npousBogHOM f'(x) pyHKIMY Y= f(X) B TOUKe Xg.

YA

1
N T

T \01| x
~R\

I
—

8 DBunbapausiii mapuk BecuT 360 r. CKOJIBKO rpaMMOB OyIeT

BECHUTH IIap BABOE MEHBIIIETO paguyca, CIeJaHHBIA U3 TOTO
JKe marepuasa?



BAJTAYM 1—8 43

Jduarnoctuueckas padéora Ne 4

1 Cripok crout 6 pydaeii 70 komeek. Kakoe HamnboJIbIllee 4uc-
JIO CBIPKOB MOYKHO KynuTh Ha 50 pyoOJei?

2 Ha guarpaMme II0KasaHa cpefHeMecsSuHas TeMIlepaTypa BOa-
nyxa (B rpagycax Ileabcusa) B XabapoBCKe IO pe3yabTaTaM
MHOTOJIETHUX HaOmomenuii. Haignre mo guarpaMmme KOJIH-
YeCcTBO MeCAIleB, KOTJa cpeJHeMecAYHasa TeMilepaTypa B Xa-
0apoBCKe MOJIOMKUTEJIbHA.

o—————
20— ]
55—

10—
S . 1
0 1

[
ot
AHB

3 Haiigure miomaap mapajiaegorpaMmMa, n300pakEHHOTO Ha
DPUCYHKe.

[
[
[
[
[
I 1 |

0ol 12 910 x

4 B cayuaiiHOM sKcHepuMeHTe OpocaloT JBe UrpaJbHBbIE KO-

ctu (2 Ky6uka). Haiinnre BepOsSTHOCTH TOTO, UTO B CyMMe
BbIIAZET 7 OYKOB. Pe3yabTaT OKPYIJINTE A0 COTHIX.

3—x
5 HaiiguTe KOpeHb YpaBHEHUA (%) =9.

6 UYesosek, pocT KoToporo paBeH 1 m 70 cM, CTOUT PAIOM
c mepeBoMm. Haiigure BbICOTY AepeBa (B MeTpax), eCau JJHHA
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TeHu 4YejoBeKa paBHa 1 m 19 cMm, a gimHA TeHU IepeBa
pasua 2 m 80 cmMm.

7 Ha pucynke usobpaskén rpadur ¢yHrmuu y = f(x), ompe-
nenéHHol m guddepeHIIUpyemMoit Ha umHTepBaje (—6; 8).
B CKOJMBKUX ITEJIBIX TOUKAX IMPOU3BOAHAS PYHKIIMU TOJIOMKU-
TeJbHa?

—

8 DBokoBoe pebpo IPaBUIBHOI YeTHIPEXYTOJbHON IHUPaAMULbI
pasHo 20, a nuaroHaJib ocHOBaHUA paBHa 24. Haligute BbI-
COTY TUPAMUIbI.
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3amaua 1

ITo0zomosumenvrble 3a0aHUS

Topusie apixu croaT 16 000 pybaeii. CKombKO pyodseii 6yayT
CTOUTDH TOPHBIE JBIXKKM BO BpeMs CE30HHOM pacIpomaku, Koraa
Ha HUX o0baBieHa ckuaxa 20 %?

Buier B 6oranuueckuii cag crout 50 pyosaeii. CKoabKo pyoOJieit
cnaun Hy:KHO moayuuTh ¢ 2000 pyOJeil, 3amIaueHHBIX 3a
npoxona 36 uenoBex?

Kunorpamm rpyimn gopoxke Kuiaorpamma 060K Ha 25 %. Ha
CKOJIBKO TIPOIIEHTOB KHUJIOTPAMM S0JIOK [ellleBJe KUIorpaMMma
rpy?

Buner B myseit crout 150 py6eii. CKOIbKO OMIETOB MOYKHO
Kynuth Ha 1300 pyb6eii?

Bproku croar 3000 pybieii, a pybdamika — 1200 py6ueii. Ha
CKOJIbKO IIPOIIEHTOB pyOalllKa JeleBje Opok?
IlnacTuKOBEI CTaKAHUYUK C HOTypTOM CTOUT 7 pyoOJeit 60 Ko-
neex. Kakoe MakcuMabHOE KOJIMYECTBO TAKUX CTAKAHUUKOB
MOKHO KynuThb Ha 50 pyOsei?

B wuioume 3asop Beinyctua 800 mpubopos. B aBrycre mpoms-
BOZCTBO cHM3uJoch Ha 15 %, a B cenradpe — emeé ma 10 %.
CKOJIBKO ITPpUOOPOB 3aBOJ BLIIIYCTUJ B CEHTAOPE?

134 Kr kpymnsl TpebyeTca mepechbinaTh B KOPOOKM BMECTHMO-
CTBIO 2 KI', 5 K 1 9 KI' TaK, 4TOOBI B KOPOOKAaxX He OCTAaBaJIOCh
myctoro mecta. Kakoe HamMeHbIIIee YMCJIO0 KOPOOOK IOTPedy-
ercs AJd 5Toro?

ITox cTpouTeNbHYIO IIJIOMIAAKY OTBEJIN YUYACTOK IPAMOYTOJIb-
HOU (hopmbl. Ilpu yTBep:KAeHUM TJIaHA 3aCTPOUKMU €ro JIJIu-
Hy u mupuny yeeanumian Ha 20 %. Ha CKOJIbKO IPOIIEHTOB
YBeJIMYNJIACh ILJIOIAAb yUYacTKa MOCJe YTBEePKIAeHUA TIIaHa
3aCTPOMKU?

BoinbHoMYy mpomncas Kypc JeKapcTBa, KOTOPOe HYKHO IIHUTh
mo 0,5 r Tpu pasa B JeHb B TeUueHHE TPEX HedesJab. B ogHOI
yrnaxoBke cogepsxkurca 10 tadbiaeror mo 0,5 r. Kakoro mam-
MEeHBIIIeTO KOJMUYECTBA YIIaKOBOK XBATHUT Ha BeCh Kypc?
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3auémnvle 3a0aHUA

IIpusépamMu ropoJicKoO#i oJIUMIIMAAbI IO MaTeMaTUKe cTaso 48
YUYEHHUKOB, UTO cocTaBuao 12 % ot uncia yuacTHUKOB. CKOJIb-
KO UeJIOBEK YyUYacTBOBAJIO B OJiMMIIHaze?

Bousbiioit Kopabab He MOMKET MOJOUTH K Oepery, IO3TOMY
maccaskKMpPoOB OTBO3AT ¢ KOopabjsa Ha ILJIIONKE, BMEIaioei
8 maccakupoB. CKOJILKO pa3 ILIIONKa IpUcTaBaja K Oepery,
ecsiz Ha Oeper orBesdsu 30 maccakupos?

Cpenu 160 000 :xuresneit ropoga 55 % me muTepecyercs QyT-
6osiom. Cpenu pyT60abHBIX OoJsenbinukos 90 % cmoTpesno mo
TesieBu30PYy GuHAT Jluru yemnuoHoB. CKOJIBKO JKUTeJeH ro-
poia CMOTpPeJIO 3TOT MaTu?

Jlerom Kuaorpamm udepeirau crout 80 pyomeit. Mama Kymuia
1 kr 800 r uepemnrau. CKOJIBLKO Py0OJell cmauyu oHa MOJIXKHA
moayuuthb ¢ 500 pyOaeii?

3yb6nas macta crout 120 py6Jieii, a CTUPAJIbHEIN TOPOIIOK —
174 py6ssa. Ha CKOJIBKO IPOIEHTOB CTUPAJILHBLINA IIOPOIIOK
IOpOosKe 3yOHOI IacThI?

Beinyckuuku 11 «B» Kjaacca MOKymaioT OYKeTHI IIBETOB IJIs
IOCJIeJHEro 3BOHKA: N3 5 P03 KAKIOMY VUUTEJIO U U3 7 PO3
KJIACCHOMY PYKOBOAHWTENI0 M AupeKTopy. OHU cobupaioTcs
MOJAPUTE IIBeThI 18 yumTenaaM (BKJOUAS AUPEKTOpa M KJacc-
HOT'O PYKOBOJIHUTEJA), PO3bI TIOKYIIAIOTCA II0 IeHe 25 pyoieit
3a mITyKy. CKOJIBKO py0Jeit moTpedyeTcsa AJaA MOKYIKU?

Tpu pybamku gemresiae Kypreu Ha 10 %. Ha cKOJIbKO IpOIEH-
TOB UeThIpe PyOAIlIKU MOpPOoKe KYPTKU?

Ecte 730 TennucHBIX Madeii. Kakoe HaumMeHbIIee YMCJIO MsI-
el Hy’KHO HOOABUTH, UTOOBI MAYM MOYKHO OBIJIO pacipene-
JUTH TIOPOBHY MeXKIy 48 TeHHUCUCTAMU?

ITox cTpouTENBLHYIO IIOMIAAKY OTBEJIN YUYACTOK IPAMOYTOJIb-
HOIT opmbl. [Ipy yTBep:KIeHUN IJIaHa 3aCTPOMKHU ITUPUHY
yuacTka ymenbinuian Ha 20 %, a qauny ymeubinuan Ha 10 %.
Ha cKoJIbKO IIPOIeHTOB YMEHBIITUIACH IIJIOIIAAb YUaCcTKa M0~
cJie YTBEPKAEHUA IJIaHa 3aCTPOUKU?

B smerHem sarepe Ha KasKIgoro ydyacTHuMKa moJiaraerca 50 r
caxapa B JeHb. B jmarepe 163 uenoBeka. CKOJIBbKO KMJIOTPAM-
MOBBIX IIaUeK caxapa AOCTATOYHO Ha HeIeJ0?
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3amaua 2

ITodzomosumeavHble 3a0aHUA

Ha ngmarpamme mokasana cpegHeMecsdyHas TeMIlepaTypa BO3AyXa
B MockBe 3a xaxabiii mecan 2009 roga. Ilo ropusonTanu yka-
3LIBAIOTCSA MECSIIbI, II0 BEePTHUKAJIM — TeMIlepaTypa B rpagycax
Ienbcus.

24

20

16

12

SHB (I)eB Map | arrp Maii | MIOH | MIOJI| aBT | C€H | OKT | HOA JEeK

—-12

—16

1 Ompepenure Mo AuarpaMMme HauOOJIBIIIYIO CPeIHEMECIUHYI0 TeM-
nepatypy B 2009 romy. OtBer maiite B rpagycax llenncus.

2 OmpegennTe MO AUArpaMMe HAMMEHBIIIYIO CpeIHeMeCIUYHYIO
remieparypy B 2009 roxgy. OrBer naiite B rpagycax Ilenbcus.

3 Ompegenunre Mo guarpamMMme, CKOJIbKO ObLIO Mecsies B 2009
TOZy C OTPUIATEIBHOI cpeIHeMecAYHO TeMIepaTypoii.

4 OmpenenauTe 0 guarpamMMme, CKOJbKO 0bL1o MecsmneB B 2009 rogy,
Korza cpemHeMecsuHasd Temieparypa mpesbiniana 10 °C.

Ha pucynke mnsobpaxkéu rpadpux KosebaHuA TeMIepaTyphbl B Teue-
Hue mepsBbix 20 gueit anpess. IIo ropu3oHTAIBHOM OCH OTJIOMKEHBI
IHU, a II0 BEPTUKAJIbHON — CcpefHecyToUHas TeMIepaTypa BO3AyXa.



48

IIOATOTOBKA K YACTH 1 ET'9 II0 MATEMATHUKE

°C

3 5 7 9 11 13 15 17 19 20

Kaxkoit 6b1y1a cpemgHecyTouHas TeMIlepaTypa Bo3ayxa 6 ampe-
aa? Orser gaiitTe B rpagycax Ilembcus.

Kaxoro umncia cpemmecyTouHass TeMIepaTypa Bo3ayXa B mep-
BBIIT pas mocturja 7 °C?

Kaxkoro umcia cpegHecyTouHasd TeMIlepaTypa Bo3ayxa ObLia
MaKCUMaJbHOH?

Kaxoro umcia cpenmecyTouHas TeMIlepaTypa Bos3ayxa Obliaa
MUHUMAJIbHO?

Ha rpaduke, nzobpak€HHOM Ha PUCYHKE, IPEICTABIEHO 13-
MeHeHNe OMPIKeBOM CTOMMOCTU aKIUili TrOpHOAOOBIBaOIIei
KOMIIAaHUU B IIepPBBIE ABe Helesau (eBpasid. B mepByoo Hemeso
(beBpasa 6usHecMen Kymua 12 axkmuii, a TOTOM IMPoOJaI UX Ha
BTOpO# Hexmese. Kakyio HanbGoIbITyI0 TPUOLLIL (B PYyOasaX) OH
MOT TIOJYYUTH?

pyo.

250 \

125
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Ha rpadure mzobpaxeHO mM3MeHEHUE TeMIEepPaTyphl BO3LY-
Xa B IyHKTe A Ha MpoTsiKeHuu cyTokK 17 aBrycra. Ha ocu
abciucc oTMeuaeTcAd BpeMdA CYTOK, HA OCU OpJAMHAT — TeMIIe-
parypa B rpagycax llenscusa. Onpenenure mo rpauKy pas-
HOCTHh MEXIOY MaKCHMMaJbHBIM N MUHMNMAaJbHBIM 3HAUCHUAMN
TeMIIEpaTypPhl B TeUeHUE d3TUX CYTOK (B rpaxycax Ilenscus).

°C

_—

3auémnuuvie 3a0aHUSL

Ha mmarpamme mokasano umciio 3ampocos co ciaoBom CHET, cxe-
JIAHHBIX HA HEKOTOPOM IOMCKOBOM CalTe BO BCE MECAILI C AHBapPA

II0
II0

1

nexabpp 2009 roga. Ilo ropusoHTaIN YKa3BIBAIOTCA MECSIIBI,
BEPTUKAJYN — YKCJIO 3alIPOCOB 34 JAaHHBINA MeCsII.

000 000
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Omnpegennre mo guarpaMMe MAaKCHMAaJIbHOE MECAUYHOE UKMCJIO
s3ampocoB co ciioBom CHET B mepuon ¢ aEBaps IO OKTAOPDH
2009 roga.

OmpegenuTe 10 fuarpaMMme, CKOJbKO 06110 Mecsares B 2009 ro-
Iy, Korma umcjo 3ampocoB co ciaoBom CHEI' OnLio pas-
uo 200 000.

OmnpegenunTe Mo guarpaMmMe, BO CKOJIBKO pas MaKCHUMAaJIbHOE
MeCAYHOE YMCJIO 3aIIPOCOB IIPEBHIIIAJI0 MUHUMAJIbHOE MECId-
Hoe uucJio 3ampocos co ciaoBom CHET B 2009 roxy.
OmpenenuTe M0 fuarpaMMme, CKOJIbKO 06110 MecdAres B 2009 ro-

Iy, Korga umcJjo 3ampocoB co ciaoBom CHEI me mpeBocxommio
300 000.

Ha pucyHKe moKa3aHo M3MeHEHNe TeMIepaTypsl Bo3ayxa B MocKBe
¢ 18 mo 24 ausaps 2006 r. ITo ropu3oHTaIM YKA3LIBAIOTCA UMCJIA
SIHBaps, II0 BEPTUKAJIM — TeMIeparypa B rpagycax Ilenscus.

-10

—15
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—-25

-30 \V/

—35

18 19 20 21 22 23 24

OmpezennTe M0 PUCYHKY, KaKoBa ObLIa HAMMEHbIIIAS TeMIIepaTy-
pa Bo3myxa 3a yKasaHHBIN nepuoj (B rpamycax llembcus).
OmnpegenuTe 0 PUCYHKY, KaKoBa ObLiIa HambOOJbIIIASI TeMIIe-
patypa Boaayxa 22 suBaps (B rpagycax lleabcus).

HaiiguTe pasHoCcTb MeKIy HAMOOJIBIINM M HAMMEHBIIIUM 3Ha-
YeHUAMU TeMIIEPATyphl 3a YKa3aHHBIN mepuoj (B rpagycax
Henncus).
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Ha pucyHKe »KMDPHBIMH TOUKAMU [IOKas3aHa cpefHeMecsuYHas IieHa
HedTHu ¢ ceatrsopsa 2007 mo aBryct 2009 roga. ITo ropusouTanu
VKa3bIBAIOTCA MeCAIbl, 10 BEPTHUKAIM — IleHa Gappesda HedTH
B mosumapax CIIA. [lyia HarJIagHOCTY JKMPHBIE TOUKYM HA PUCYHKE
coeqMHEHbI JJOMAHO! JINHUEH.
150
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A
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120 \
110

100 X
90 — A= |

807 \
/l.

70 \

60 \

50 _

40

30
91011121 2 3 4 5 6 7 8 91011121 2 3 4 56 6 7 8
2007 2008 2009

8 Omnpepenure Mo pUCYHKY, KaKkou ObLIa cpeqHEMeCAYHAA IeHA
HedTu B Mmae 2009 roxa (B moamapax 3a 6appesib).

9 OmpegenuTte MO PUCYHKY, BO CKOJIBKO pa3 HamOOJIbIIasa Cpea-
HeMecAYHAas eHa He)TH 3a YKasaHHBIN MePUo]] IPEBOCXOIAIA
€€ HAMMEHBIIYIO CPeIHEeMECAYHYIO eHY.

10 OmpepennTe O PUCYHKY HAUMEHBIITYIO CPEJHEMECAYHYIO I1e-
HY HedpTu B nmepuoj ¢ Hoabpsa 2007 mo ceutadps 2008 roxa
(B mostapax 3a Oappeiin).
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3agaua 3

ITodzomosumeavrble 3a0aHUsl

1 Ha xiaeruaroii 6ymare ¢ KieTkamu pasmepom 1 cm X 1 cm
us3obpasxéx TpeyroiabHuK ABC (cMm. pucyHok). Haligure pinmy
BBICOTHI £, TPOBEIEHHOM 13 BEPIIUHBI B, B cAaHTUMETpAaX.

B
lem l/ﬂ\\
1

|
A C

2 Ha xietuaToii 6ymare ¢ pasMepoM KJeTKH 1 X 1 oTMeueHBI
Touku A u B. Halinure nauny orpeska AB.

B

3 Ha kaeruaToit 6ymare ¢ KjaeTKamMu pasmepoM 1 cm X 1 cm

n300pakE€H TPeyroJbHUK (cM. pucyHoK). Haligure ero mio-
agb B KBaAPATHBIX CAHTUMETpPaX.

B

1cm

/
/

A C

4 Ha kjaeruaToil 6ymare ¢ pasMmepoMm KJjeTKu 1 X 1 m3o0parkén
yroJi. Hatigure ero TaureHc.
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5 Ha kJueTuaToii Oymare ¢ pasMepoM KJeTKH 1 X 1 nmsobpakén
yroji. Halizure ero rpafycHYIO0 BEJIMYNHY.

6 Ha kaeruatoii 6ymare ¢ KJjeTkamu pasmepoM 1 cm X 1 cm
n3obpakeHa Tpamernus (cM. pucyHoOK). Halimute e€ BbICOTY
B CAaHTHUMeTpaX.

B C
N

1cM N\

A D

7 Ha kjaetuaToii Oymare ¢ pasMepoM KJeTKH 1 X 1 nsobpakén
yros. Hafimure ero rpagycHyO BeJIUMUYNHY.

8 Ha kiaeruaroii 6ymare ¢ KjgeTkamu pasmepoMm 1 cm X 1 cm
usobpaskeHa Tpamnernusa (cM. pucyHok). Haiigure eé miormianb
B KBaJpPaTHHIX CAHTHUMETpPaXx.

B Cc

N 1cm

/ ~N
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9 Ha xieruaToit Oymare ¢ pasmepoM KJeTKu 1 x 1 m3o0paxéH Tpe-
yroapHuK. Hatinure pagmyc OIMCAHHOM OKOJIO HEr0 OKPY:KHOCTI.

/

10 HajdiguTe nioiagb KBagpaTa, BePIINHBEI KOTOPOTO UMEIOT KO-
opauHatsl (2; 1), (1;3), (3;4), (45 2).

3auémmuule 3a0aHUs

1 Haiigure miaomanes TpeyroapEuka ABC, cumTas CTOPOHEBI
KBaApaTHBIX KJIETOK paBHbBIMHU 1.

Cc

—1 |B

A

2 Ha xieruaroii Oymare ¢ pasMepoMm KJeTKu 1 X 1 orMeueHbI TOUKHT
A, B u C. Hainute paccroanue ot Touku C mo mpamoii AB.

c
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3 Ha kaeruaroii Oymare ¢ pasMmepoM KJeTKH 1 X 1 nsobpakén
yroJj. Hafigure ero cuHyc.

4 Haitigute naonianb Tpamnenuu ABCD, cuutas CTOPOHBI KBa-
PaTHBIX KJETOK paBHBIMHU 1.

B C

A D

5 Ha rJyetuaroii 6ymare ¢ pasmepoM KjaeTKH 1 x 1 msobpakén
paBHOOeIPEHHBINI IIPAMOYTOJbHBIA TpeyroJabHuk. Haligure
IUIMHY ero OMCCEeKTPUCHI, TPOBENEHHON K TUIOTEHY3e.

6 Ha kaeruaTtoii Oymare ¢ pasMmepoM KJjeTKu 1 X 1 mzobpakén
yroJj. Halizure ero KOCuHYC.
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Haiigure miuoimans kBagpara ABCD, cuutas CTOPOHBI KBa-
PaTHBIX KJETOK paBHBIMH 1.

B

A L

D

Haiigure miomagb TpeyroJbHUKA, BEPIIMHBI KOTOPOTO MMEIOT
koopauHatsl (1; 1), (4;4), (3;1).

4

1

|
|
0] 1 3

Haiigure miaomags mapaJiiejiorpaMMa, BepPIINHBI KOTOPOTO
umeiot Koopauuatsl (1; 1), (2;4), (5;4), (4;1).

Yy
B C
4____ |
|
:
|
'[A4 1 D |
o 1 2 4 5 x

Ha xaeruartoit 6ymare ¢ pasmepom KJjaeTKu 1 X 1 m3o0parkén
yroJi. Hatigure ero rpagycHyIO BeJIMYUHY.

N
\
[ N
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3agaua 4

ITo0zomosumenvrble 3a0aHUA

HaiinuTe BepoATHOCTDH TOTO, UTO IPU OPOCKe MOHETHI BBITIAIET
opéJ.

HaiiguTe BepoOsTHOCTH TOT'0, UTO IIPU OPOCKEe ABYX KYOMKOB
Ha IIePBOM BHITIAJIET MEHbINIEe 4 0YKOB, a4 Ha BTOPOM — POBHO
6 ourkoB. OTBET OKPYIJINTE IO COTHIX.

B cpeguem Ha 50 KapMaHHBIX (POHAPUKOB IIPUXOIUTCA CEMb
HeucmpaBHbIX. HaliiTe BEPOATHOCTD MOKYIIKY HEUCIIPABHOTO
goHapmKa.

B c6opuuke 6umeros mo maremaruke Bcero 20 6myieToB, B 13
U3 HUX BCTpeuaeTcd BOIpoc Io mpousBonaHoi. Halinure Be-
POATHOCTH TOTO, UTO B CJYUYAfHO BLIOPAHHOM Ha 9K3aMeHe
OuieTe IMIKOJBLHUKY He IIOIIafEéTCsA BOIPOC II0 ITPOMU3BOSHOI.
Ha uemnuoHaTe 110 MpBIXKKAM ¢ IecToM BuIicTymnaioT 30 cropTe-
MEHOB, cpeau HuX 6 mpoiryHoB us IllBenuu u 7 IPBITYHOB U3
Mexkcuru. ITopAamoK BBICTYILJIEHUI ONIpeEaeasaeTcs »KepeOben-
Koii. Halimnre BepoOATHOCTH TOrO, UTO TPUHAIAIIATHEIM OyzeTr
BBICTYIIaTh NpPbIryH u3 IlIBemnun.

W3 paitoHHOTO IeHTpPa B AePeBHIO e:KeJHEeBHO XOIUT aBTOOYC.
BeposiTHOCTL TOTO, UTO B MOHEHEJIbHUK B aBTOOyCe OKaKeTcs
menbIrte 20 macca:xupos, pasHa 0,94. BeposaTHoCThs TOTO, YTO
OKa)keTcsa MeHbIle 15 maccaskupos, paBHa 0,56. Haiigure
BEPOATHOCTh TOTO, UTO UMCJO IaccakupoB Oyxmer ot 15 mo 19.
Ha pok-decTuBaie BbICTYIAIOT IPYIObI — II0 OJHON OT Kak-
Io# M3 3aABJIEHHBLIX cTpaH. [IopAgOK BHICTYILJIEHUS OIpee-
aserca :xkpedbuem. KakoBa BepOATHOCTH TOTO, UTO I'PYIIIa U3
Hauuu OymeT BLICTYIAThL mocjie rpynnsl us IlIBernuu u mocie
rpynmnsl u3 HopBeruu? Pe3yabTaT OKPYIJIATE MO COTHIX.
BeposaTaocTh TOro, uro 6arapeiika 6paxosamuasa, pasua 0,006.
IToxkymarens B MarasuHe BBLIOHpPAET CAYYANHYIO YIIAKOBKY,
B KOoTopoil n1Be Oarapeiiku. HaiiguTe BEepOsATHOCTh TOTO, UTO
00e OaTapeiiKM OKaKyTCs MCIPaBHBIMU.

Kona u Toasa urpaior B Koctu. OHM 6pocaioT KyOMK II0 OJHO-
My pasy, BBIUI'PBIBAET TOT, YV KOT'O BBINAAET OOJIbIIle OUKOB.
Huubsa, ecaiu oukoB mopoBHY. IlepseiMm 6pocua Koas, y Hero
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BeIiDasio 4 ouka. HaliguTe BepoOATHOCTL TOT0, uTo ToJusa He
Beiurpaetr. OTBET OKPYTJINTE O COTHIX.

B kmnacce 12 manpuukoB u 13 neBouek. 1 ceHTAOpA cayuaii-
HBIM 00pPa30M OIIPENENSIIOT IBYX AeKYPHBIX Ha 2 CEeHTAOPA,
KOTOpEBIE MTOJKHBLI IPUTOTOBUTE KJacc K 3aHaATuAM. Hanigure
BEPOSITHOCTDb TOTO, UTO OYAYT MeKYPUTH MaJbUYUK U AEBOUKA.

3auémnvle 3a0aHUA

Haiigure BepoATHOCTHL TOr'0, YTO MPU OPOCKEe KYOMKA BBIMIALET
YETHOE YMCJIO OYKOB.

Haiigure BEpOATHOCTD TOTO, UTO IIPU OPOCKE ABYX MOHET BBI-
majieT POBHO OJHA PeIrKa.

Ilepen Hawasiom mepBOro Typa UeMIMOHATa IO IIIaxMaTaM
YYaCTHUKOB Pa30MBAIOT HA WUTPOBBIE MaphI CIyYallHBIM 00-
pasoM ¢ ITOMOIIBLIO Kpebus. Bcero B ueMnuoHaTe yuacTByeT
26 mMaxMaTHCTOB, CpeIUu KOTOPBIX D yYyacTHHUKOB u3 Poccun,
B ToM umcyae Kupunn Yepuoycos. HatiguTe BEpOATHOCTD TOTO,
yTo B mepBoM Type Kupun YepHoycoB 6yaeT UrpaTh ¢ KaKUM-
aubo maxmatuctom us Poccuu.

B marasuHe cTOAT ABa MIATEKHBIX aBTOMaTa. Kak bl 13 HUX
MOJKeT OBITh HemcIpaBeH ¢ BepoAaTHOCThIO 0,05 He3aBUCHUMO
oT apyroro aBromara. HalimuTe BepOsITHOCTL TOT'O, UTO XOTSI
OBl OWH aBTOMAT HCIIPABEH.

Ha skzameHe 110 TeOMeTPHUHU IITKOJBHUK OTBEUAET HA OAUH BO-
IpoC M3 CIUCKAa dK3aMEeHAI[MOHHBIX BOIIPOCOB. BeposaTHOCTH
TOr'0, UTO 3TO BOIIPOC II0 TeMe «BrnucanHad OKPYKHOCTH», PaB-
Ha 0,2. BepodaTHOCTH TOTO, UTO 3TO Bompoc 1o teme «Ilapaus-
JesorpaMm», paBHa 0,15. BompocoB, KoTopble OTHOBPEMEHHO
OTHOCATCA K 5TUM ABYM TeMaM, HeT. HaliinTe BeposaTHOCTEL
TOTO, UTO Ha 9K3aMeHe IITKOJbHUKY JAOCTAHETCA BOIIPOC IO
OJTHOM M3 9TUX ABYX TEM.

BeposTHOCTh TOTO, UTO HA TECTUPOBAHUU II0 OMOJIOTHH yda-
mutica O. BepHo pemut 6osabiie 11 3agau, paBHa 0,67. Be-
pPOATHOCTH TOT0, uTo O. BepHO pemut 6osbie 10 3agau, paB-
Ha 0,74. HafimuTe BepoATHOCTL TOTO, 4YTO O. BEPHO PEIIUT
poBHO 11 3amau.

IIpu aprunnepuiicKoit cTpesbbe aBTOMaTUYeCKasa CUCTeMA Je-
JIaeT BBICTpeJ Io Iieau. Ecau 1esb He YHUUTOMKEHAa, TO CUCTe-
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Ma JleJlaeT ITOBTOPHBIN BBICTPEJ. BrICTpeIbl MOBTOPAIOTCA IO
Tex Iop, MoKa IleJb He OyAeT YHUUTOKeHa. BepoATHOCTh yHU-
YTOXKEHUS HeKOTOPOH IleJiu IIPU IIepBOM BhIcTpese pasua 0,4,
a mpu KaxgoMm nocsenyoiieMm — 0,6. CKOIbKO BBICTPEJIOB II0-
TpebyeTcs AJIS TOTO, YTOObI BEPOATHOCTh YHUUTOMKEHUS IIeJIN
onL1a He Meuee 0,987

ABToMaTHnuecKas JUHUS U3TOTaBINBaeT Oarapeiiku. Bepost-
HOCTBH TOT'0, UTO I'oTOBasA OaTapelika HeucopasBHa, paBHa 0,02.
Ilepen ynaxoBkoil Kaxkgas 0aTapeiika IPOXOJUT CUCTEMY KOH-
TpoJisg. BepoaTHOCTE TOro, UTO cucTeMa 3abpaKkyeT HeHCIpaB-
HyI0 6aTapeiiky, paBHa 0,99. BeposaTHOCTH TOro, 4TO cUCTEMA
mo omubKe 3abpaxkyeTr mcupaBHyIO OaTapeiiky, pasHa 0,01.
HaiiguTe BepoATHOCTh TOTO, UTO CJYYAWHO BHIOpaHHASA M3TO0-
TOBJIeHHadA OaTapeiika OymeT 3adpakoBaHa CHCTEMOII KOHTPO-
J.

Kara u Hacta 6pocatoT KyOuUK 1o oZHOMY pasy. Beiurprnisaer
Ta IeBOYKAa, Y KOTOPOU BBIIAJIO 00JbIlle 0OUKOB. Huubs, ecan
oukoB mopoBHY. IlepBoii 6pocuna Kats, y Heé Beinmaao 4 ouka.
Haiigure BeposaTHOCTE TOTO, uTO HacTsa mpourpaer.

Ha Typuup mo HacToJIbHOMY TEHHUCY HPUOBLIO 26 yUacTHU-
KOB, B ToM uucJie 6iusHensl Toma u [omra. A mpoBexgeHuA
JKepeObEBKHU IIEPBOI'0 Typa YUACTHUKOB CAYUYANHBIM 00pas3oM
pasbuBaioT Ha aBe rpynnsl Mo 13 uesoBek. KakxoBa BeposT-
HOCTB TOTO, uTo Torma u I'omra okamkyTcsa B OgHOI rpynre?
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TIOATOTOBKA K YACTH 1 EI'D II0 MATEMATUKE
3agaua 5

ITodzomosumeavrble 3a0aHusl

Pemmure ypaBHenue 26 — 13x = 0.
Pemmure ypaBHeHUE /X =
Pemure ypaBuenue logy x = 2.
Pemure ypaBuenue /x =0,3
Pemure ypaBuenue log, x = —3.

Pemmure ypaBHenue 2% =16.

Pemure ypaBHeHUE (—)x = i.
2 32

x
Permmure ypaBHEeHUE (%) =16.

Pemure ypaBaerue 5% =125.
Pemure ypaBuenue vx — 3 =6.

3auémmuule 3a0aHUS

Pemure ypaBuenue (2x + 7)2 = (2x — 5)2.

Pemure ypaBHeHUE 5x6_ 4_ 4x5— 5 .

Pemmnre ypaBrenue (x — 8)2 = —32x.

Pemure ypaBHeHUE %x = 9— Ecnu ypaBHenue umeet 60-

Jiee OJTHOTO KOPHA, B OTBETE 3AIUINNTE MEHBIITUNA U3 KOPHEH.
2

Pemure ypaBuHenue ==,
yp x+2 x

Pemute ypaBuernue /20 — 3x =+/5.

Pemute ypaBuenne /11 + 5x = x + 3. Eciu ypaBHeHUe nMeeT
0oJiee OTHOI'O KOPHS, B OTBETE YKaMKUTE OOJBIIUNA U3 HUX.

Pemure ypaBHEeHUE Sin = 1 2 —0,5. B oTBeTe 3anumnTe HAU-

OOJIBIINHA OTPUIATENLHBIM KOPEHb YPABHEHMU.
HaiinuTe KopeHb ypaBHeHusa 2% - 3% = 36° 4.

Hatinure xopens ypaBHeHu:a 2 log, (3x — 5) =log, (15 — x).
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3amgaua 6

ITo0zomosumenvrble 3a0aHUS

IIpsamas, nmapannenabuas cropore AC tpeyroabuuka ABC, me-
pecexaet cropoubl AB u BC B Toukax K m M cOOTBETCTBEHHO.
Haiigure AC, eciu BK: KA=6:5, KM —=18.

B mpamoyroisHOM TpeyroabHUKE, OMUH U3 OCTPBIX YIJIOB KO-
Toporo paseH 60°, runorenysa pasHa 19. Hafizute MeHbITII
KaTeT 9TOT0 TPeyroJbHUKA.

B rpamenmuu ABCD c ocuoBaHusmMu AB u CD nuarouaju me-
pecexarorca B Touke O. Haiigure AO, ecau CO =27, DC =30,
AB=20.

Onvu M3 yrJyIioB mapaJuiejorpaMMa Ha 56° MeHbINIe APYyTroro
yrua. Halfifure BermumHy TYyIIOro yrJjia mapaJjijiejorpaMMa.
OrBeT maiiTe B rpagycax.

Buccekrpucsr yriioB A u D napananenorpamma ABCD mepe-
CeKaloTCcs B TOUKe, Jiexkarleii Ha croporne BC. Hatigure BC,
eciiu AB=13.

Kouner orpeska AB jekaT o OgHY CTOPOHY OT HpPaMoOi [.
Paccroanue or Touku A mo mpamoii [ paBHO 23, a paccTOSHUE
ot Touku B mo npsamoii [ pasuo 45. Hailigure paccrosauue oT
cepeauHbl oTpe3ka AB mo npamoii .

OauH 13 YIJIOB BRIIYKJIOTO ABeHAAIATHYTOJbHUKA paBeH 13°.
Haiinute cymmy ocTaabHBIX ero yriaoB. OTBer maiiTe B rpa-
Iycax.

Touxku A u B mensaT OKpPy>XKHOCTh Ha ABe OYT'U, IJUHBI KOTO-
PBIX OTHOCATCA Kak 7 :8. HalifuTe BeIMunHy IeHTPATBLHOTO
yrJia, ommparoiierocsa Ha MeHbIIyo u3 ayr. OTeeT gaiite B rpa-
Iycax.

Haitigure pagnyc oKpysKHOCTH, ONIMCAHHON OKOJIO PABHOCTO-
POHHEro TPeyroJbHUKA, eCIU PAIUuyC OKPYKHOCTH, BIIMCAH-
HOM B 3TOT TPEYroJbHUK, paBeH 12.

OxkoJio mapaJiaesorpaMMa, OJHA U3 AWarOHaJIell KOTOPOTro paB-
Ha 11, ommcaHa OKpysKHOCTL. HalijuTe BTOPYIO AUAaroHAJb
mapaJjiejgorpaMMa.
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3auémnvle 3a0aHUA

JaHbI 1Ba CMEKHBIX YIJa, OOWH U3 KOTOPHIX paBeH 34°. Haii-
IUTe YIroJ MeKIy OMCCeKTPUCOM BTOPOTO M3 MAaHHBIX YIJIOB
U uX o0111ei cropouoii. OTBeT maiiTe B rpagycax.

Haiigure yron B tpeyroabuuxa ABC, eciu AB = BC, a BHeII-
Huii yrosa mpu BepruHe C paBeH 123°. OTBer maiiTe B rpamycax.
OnxHO M3 OCHOBaHMU Tpamenuu B 6 pa3 MeHbIIe eé cpemHel
JuHuu. Bo CKOJIBKO pa3 OHO MEeHbIIle APYTroro OCHOBAHUS Tpa-
mertuu?

JuraroHayib IPAMOYTOJbHUKA 00pasyeT ¢ OJHOM M3 ero CTOPOH
yroa 11°. Ha#igure yroa MeKkAy IPAMBIMH, COAEPIKAIITUMU
IuaroHaJu mpaMoyrojbHuKa. OTBeT maiTe B rpagycax.

Yron Mexay AByMs BhICOTaMu pomOa, MPOBEeAEHHBIMU U3 Bep-
IIUHBI TYIIOTO yIJia, paBeH 67°. HaiinuTe ocTphIil yroa pomoa.
OrBeT maiiTe B rpagycax.

OKpyRHOCTB C IeHTpoM O KacaeTcs CTOPOH yIJia C BEPIIH-
Holi A B Toukax B u C. Haiigure yron BAC, ecau yroa BOC
paBseH 127°. OrBer nmaiiTe B rpagycax.

Otpesku AB u BC ABJAIOTCSI COOTBETCTBEHHO AMAMETPOM
U XOpHoii oKkpyskHOCTU ¢ IeuTpom O. Haidigure yroa AOC,
ecsiu yroa ABC pasen 67°. OrBer maiiTe B Irpajgycax.

B okpy:KHOCTh BiucaH 4eThIpEXyroabHUK ABCD. Hatigure
yroa ACD, ecau yrawsl BAD u ADB paBHBI COOTBETCTBEHHO
56° u 78°. OrBer maliTe B rpajgycax.

B napansnenorpamMmm Bnucana okpyskHocTh. Halinure mepumerp
mapaJjiiejorpaMMa, ecyiy OJHa M3 ero CTOPOH paBHAa 7.
Haiinure paguyc oKpy:KHOCTH, BIIMCAHHOM B TPEyroJbHUK,
ecJu OJWH W3 YyIJIOB TpeyroJbHUKA paBeH 60°, a paccTodaHue
OT IeHTPAa OKPYKHOCTH A0 BEPIIUHBI 3TOTO yria paBHo 10.
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3amaua 7

ITodzomosumenvrbvie 3a0aHUS

1 Ha pucysKe u306pasén rpaduk dysknun y = x2. Hapucyiire
KacaTeJbHYIO K 9TOMYy rpaduKy B TOUKe ¢ aOCIIMCCOU Xo = 2.
(Acnonb3yiiTe ypaBHEHNE KacaTeJbHOI.)

y

o 1 x

2 Ha pucyHke usobpakén rpaduk GyHknuu y = F(x) — ogHO#
U3 TTePBOOOPa3HBIX HEKOTOPOUM QyHKINU f(X), Onpeae e HHON
Ha mHTepBayie (—3; 5). Ilonbaysck PUCYHKOM, OIpeaeanTe
yucio KopHeit ypaBHenus f(x) =0 Ha oTpeske [—2; 4].

y=F(x) Y/
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3 Ha pucyHKe u3obpakén rpaduk Gpyurnuu y = f(x) u orme-
YyeHBI TOUKH —7, —3, 1, 5. B Kaxkoii U3 9THUX TOUEK 3HAUCHIIE
IIPOU3BOAHOI 9T0M (pyHKIIMYU Hanboabliiee? B oTBeTe yKaKuTe
ATy TOUKY.

|

IN|

|

w

S

- ——
Orp———————
&

4 Ha pucynke usobpaskén rpadur GyHKIUU y = f(x) u oT™me-
YeHBI TOUKU — 7, —3, 3, 7. B KaKoil 13 3TUX TOUEK 3HaAUYeHUe
IIPOM3BOHOM 9TOM (YHKIIMY HauMeHbIllee? B oTBeTe yKasKuTe
9Ty TOUKY.
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5 Ha pucynke msobpak€H rpadur GyHKIumM y = f(x) 1 Kaca-
TeJbHAs K HEMY B TOUKe c abciiuccoii xo. Haligure sHauenue
npousBogHO# f’(x) B Touke Xg.

y
4
/
1 /
0 1 Xy x
/

6 dDyuxmua f(x) ompenmesena Ha mHTepBaJje (—4; 6). Ha pu-
CcyHKe m300pakéHn eé rpaduk. B CKOTBKUX ITEJIBIX TOUKAX eé
IIPOM3BOJHAA IIOJIOKUTEIHHA?

Y4

|
[y
\
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7 @Dyurnua f(x) ompeneneHa Ha orpeske [—6; 6]. Ha pucynke
nzo0paxkén rpaduk eé mpoussoaHoit y = f'(x). Hatigure Hau-
0OJIBIIYIO AJUHY IIPOMEXKYTKA BodpacTanus GpyHKIuu f(x).

8 Ha pucynke msobpakén rpadpur pyuxnum y = f(x) u Kaca-
TeJbHAsd K HEMY B TOUKe c abciiuccoii xo. Halimure sHauenue

nmpousBogHON f'(x) B Touke Xg.

e

N

—

RY
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9 Ha pucyHke u3obpaskéH rpadurk QyHKuu y = f(x) u gecArsb
TOYEK HAa OCH abCIUCC: X1, X2, X3, ..., X10. B CKOJIBKUX U3
STHUX TOYEK IPOU3BOAHAA PYyHKIMU f(X) MOJOKHATETbHA?

Yy
1 Xo X3 Xy X5 X5 Xg Xy Xy Xy
T
|
|

10 Ha pucynke msobpaskén rpadpur pyurnum y= f’(x) — mpo-
usBoaHOI GyHKIUU f(X) — U JecsaTh TOUEK HA OocU abCIHCC:
X1, X2, X3, +.., X10. CKOJIBKO M3 9TUX TOUEK HPUHAIIEIKAT
IpoMe:KyTKaM yobiBauua GyuHKiun f(x)?

y
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3auémnvle 3a0aHUA

1 Ha pucynke msobpakéH rpadpur GyHKIuu y = f(x) u or™me-
YyeHBbI TOYKU —7, —3, 3, 7. B KaKoii u3 3TUX TOUEK 3HAUECHUE
IPOM3BOIHOM 9TOM (pyHKIIMYU Hanboabliiee? B oTBeTe yra:KuTe
ATy TOYKY.

|
|
|
|
|
|
|
|
A\
| |
™ -3 0 3 7T X

2 Ha pucynke usobpakéH rpaduk GyHKnum y = f(x) u Kaca-
TeJbHasd K HEMY B TOUKe c abciiuccoit xo. Halimure sHaueHue
IPOU3BOAHON QYHKIINU f(X) B TOUKe Xg.

y

L
8
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Ha pucyuke usobpakén rpadpux ¢pyuarmuu f(x). Kacareabuasa
K sTOMy rpaduky, IpoBeJEéHHasA B TOUKe c abcruccoii —1,
IIPOXOAUT Yepes Hauauao Koopauuar. Haiigure f/(—1).

y

y=f(x)

—

Ha pucyskre usobpaxén rpadur QyHKmuu y=f(x) u gecars
TOYEK Ha ocu abcimec: X1, X3, X3, ..., X190. B CKOJIBKUX U3
9THUX TOYEK IPOU3BOAHAA PyHKIUU f(x) oTpurareabHa?
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5 Ha pucyuke nszobpaxkén rpapur ¢pynxkmuu y = f'(x) — mpo-
u3BoAHON QyHKIUN f(X) — U AEeBATH TOUEeK Ha ocu abcIiucc:

X1, X9, X3, ..., X9. CKOJBKO M3 9TUX TOUYEK IIPUHAAJIEKAT
IpOMeXKyTKaM BodpacTanus QyHrmuu f(x)?
Y

(=]
Ry
N

6 Ha pucyuke usobpakéH rpaduk mpousBomHoit pyarmuu f(x),
ompeeéHHOM Ha nHTepBase (—8; 4). B Kakoii Touke oTpesKa
[—7; —2] dyuknua f(x) npuHUMaeT HanboJIbIllee 3HAUeHne?

y
L

y=f(x)

\
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7 Ha pucyHke uso0pask€éH rpadpux mpousBoguon pyurnuu f(x),
ompenenénuoil Ha nHTepBase (—6; 8). Halinure KoauuecTBO
TaKUX YHUCeJ X;, UTO KacaTejJbHas K rpadurky GpyHrmuu f(x)

B TOUKE X; HapaJjiieJbHA MPAMOUN Yy = 2x — 5 MU COBIAAaeT
c Heli.

—

8 Ha pucynke n3o0payk€éH rpaduk mpousBomuoi Gyurmuu f(x),
ompenenéHHoi Ha wuTepBase (—4; 4). Hatimure abciiycey TOUKH,

B KOTOPOM KacaTejbHasd K rpadury Gpyurmuu f(x) mapajieabHa
npavoii y = —3x — 11 uim coBmaziaer ¢ Hew.

y

&
™\
4

—

y=1'(x) '\
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9 Ha pucynke usobpakén rpadpuk ¢pyurnuu y=f(x). Iloabay-
sACh PUCYHKOM, BbIuucaure F(8) — F(2), rae F(x) — oxHa us
mepBooOpasHbIX pyHKIUU f(x).

Yy
Y |
~ V=@
~
0 2 3 8 «x

10 MarepuaabHas TOUKA ABUMKETCA MPAMOJUHEHHO 10 3aKOHY
x(t) = t3—9t2 + 2t + 30

(Tme x — paccTosiHHME OT TOUKHW OTCUETa B MeTpax, ¢ — Bpe-
Ms B CEKYHIaX, U3MepeHHoe ¢ HavaJa JBUKeHHUA). B KaKoii
MOMEHT BpPeMEHU e€ CKOpOCTh Oblia paBHa 50 M/c?
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3amaua 8

ITo0zomosumenvrble 3a0aHUS

1 O0BéM IpAMOYroJbHOI'O mapajuiesaenunena pasex 24. OgHo
us ero pébep paBHo 3. Haligure miomiaab rpaiu IapaJijiesie-
nutesa, IepuIeHIuKyJIAPHON aToOMy pPedpy.

2 00mwém xomyca paseH 120. Uepes cepeauHy BBICOTHI IIapaJi-
JIeJIbHO OCHOBAHMIO KOHYCA IIPOBEIEHO CeUeHNe, KOTOPOe SAB-
JseTCA OCHOBAHMEM MEHBIIIEr0 KOHYCca C TOH sKe BEepPIITUHOM.
Haiignre 00b€M MeHBIIIETO KOHYyCA.

A

3 B muauHIpudeckuii cocyxn Haruau 1800 cm® Bogsl. YpoBeHB
JKUOKOCTH OKasaJjicsa paBHBIM 12 cm. B Boay IIOJIHOCTRIO I10-
TPysuIu AeTanb. IIpy 5TOM ypPOBEHBb JKUIKOCTH B COCYAE IIOX-
Hamca Ha 2 cMm. Yemy paBeH 00béM metanu? OTBeT BbIpas3uTe
B cM®.

4 TluawHApP BIMNCAH B MPSIMOYTOJLHBIN mapaJjiieaenumnesn. Boico-

Ta nmapaJjaenenunena pasHa 3. Halinure niuny ob6pasyrolei
MUINHADPA.
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OcHoBaHUE TTPABUJIBHON YETHLIPEXYTOJIBHON MUPAMUILI COBIIA-
IaeT ¢ OSHOUM M3 rpaHeil Ky0a, a BepIINHA 3TOH HUPAMULBI
JIEJKUT B IIEHTPE IIPOTUBOIIOJIOKHON rpanu. Haligure o0beM
ATOU MUPaMUIBI, ecau 00BEM Kyba paBeH 24.

BokoBoe pebpo mpaBUIBHOM TPEYroJbHON HmUpaMUAbl pPaB-
HO 13, a ogHAa M3 BHICOT OCHOBaHUA paBHa 7,5. Haligure BbI-
COTy TTMPaMUIBI.

TaureHc yriia Me Ay MJIOCKOCTHI0 OOKOBOII I'PaHU IIPABUJIb-
HOUW TPEeyroJbHOU NMUPAMUABI U IJIOCKOCTHIO €€ OCHOBAHUS
paBex 5. HaliguTe TaHreHC yrijia Me)XIy OOKOBBIM peOpoM
¥ IIJIOCKOCTBIO OCHOBAHUA ITUPAMUIBI.

Breicora ocHOBaHVMA TpPaBUJIBHON TPEYTOJBbHON NHPAMUIBI
B IIOJITOPa pasda 0oJbIlle BHICOTHI mupaMuabl. Halinure yroa
MeKIy OOKOBBIM PeOPOM U IIJIOCKOCTHIO OCHOBAHMUS IIHPAMMU-
ael. OTBeT maiTe B rpagycax.

Bce pébpa mpaBUJIBHON YeThIPEXYTOJIbHON TUPAMUIBLI PABHBI
8v/2. Haiinure BBICOTY IUPaAMUIbI.

BricoTa 60K0BOII I'PaHN TPABUJIBHON UETHLIPEXYTOJBHONU ITHMPAMU-
IObI, IIPOBEeAEHHAs K CTOPOHE OCHOBaHMUs, paBHa 10, a BbIcoTa
nupaMuabl paBHa 8. HaiiguTe cTOPOHY OCHOBAHUS IIMPAMUILI.

3auémnvle 3a0aHUA

IuaroHasb rpaHu KyOa pasHa /8. Haiinure ero o66M.
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00BEéM mPAMOYTOJBHOTO Tapasienenumnena pasen 60. ILio-
magb O4HOI ero rpanu paBHa 12. Haiigure pebpo mapaJiiese-
numnena, MepueHIuKYJIsIPHOe dTOM I'PaHu.

B mpaBubHO# UeTHIPEXYTOIBHON THUpaMue BbIicoTa paBHa 12,
00bém paBen 200. Hatigure 60KOBOoe peOpo mUpPaMUIBI.

O0BEM IIPAMOYTOJIBHOIO Mapaiejennena, OMICAHHOTO OKO-
J0 chepsl, paBeH 216. Haiinure paguyc cepsl.

BricoTa 60KOBOII Ir'paHU TPaBUJIBLHOM TPEYrOJbLHOM THUpPaAMU-
IbI, IPOBeIEHHAA K pebdpy ocHOoBaHUs, paBHa 10, a BbIcoTa
OCHOBaHUA mupamMuabl paBHa 18. HaiimuTe BhICOTY TUpPaMUIbI.
BokoBas rpaus mpaBUJIBHOM TPEYTroOJbHON MUpaMuAbI o0pa-
3yeT C IJIOCKOCTHIO OCHOBAHUS YToJI, CHHYC KOTOPOTO pa-
Ber 0,2v/3, a cTopoHA OCHOBaHUA nmupaMunbl pasHa 10. Haii-
IUTE PacCTOAHUE OT BEPIIUHBI OCHOBAHUA MUPAMUIBI IO TLJIOC-
KocTu G0KOBOI TpaHm.

PaccrosHume oT BepIIMHBI OCHOBAHUS IPAaBUJIBHON TPEYTOJIb-
HO¥ MUPaMUbI 10 IIJIOCKOCTH OOKOBOM I'paHM, HE COAEepsKaIeit
9Ty BEPINNHY, paBHO 4, a CUHYC yIrJja MeXAy OOKOBOIi rpa-
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HBIO U OCHOBaHMeM nupamMuibl paBeH 0,4. Haiizure BbICOTY
OCHOBAHUSA ITUPAMUILI.

Cropona ocHoBaHuA ABCD mpaBUJIBHON YeTBHIPEXYTOJbHON
nupamugsl PABCD pasua 61/2. Hajinure paccTogHme oT Bep-
muasl D go miaockoctu PAC.

JlaHa mpaBusIbHAsA deThIpexyrobHad nupamuna PABCD c Bep-
mmHOM P M CTOPOHOM OCHOBAHUA, PaBHOM 5v/2. Haiigure pac-
CTOsHIE OT cepeauHbl pebpa PA mo miaockoctu BPD.
Haiigure 00b€M MHOTOIpaHHNKA, BEPIINHAMYU KOTOPOI'O sB-
JadmoTcsa Bepmuubl A, B, A;, C{ OIpaBUJbHOI TPeyroJbHOU
npusmbsl ABCA1B1C1, mLI0IIagb OCHOBaHMUS KOTOPOM paBHA 3,
a 00x0BOe pedpo paBHO 2.




BAJTAYM 1—8 i

Juarsoctuueckas padora Ne 5

1 MoJsogasa ceMbsa COCTOUT U3 IBYX UEJOBEK: MY:Ka U JKEHBI.
Hoxon ceMbu CKJIaAbIBaeTCsa M3 UX 3apmaaTt. Ecau Ol 3ap-
mjIaTa MysKa yBeJWUYHJIach BTPOe, JOXOI CeMbHU BBIPOC ObI
Ha 108 %. CKOJIbKO IPOILLEHTOB J0XO0Ja CeMbH COCTABJIAET
3apILiaTa JKeHbI?

2 Ha pucyHKe KUPHBIMU TOYKAMHU ITOKa3aHa IleHa YHIIUU 30-
JIOTa Ha MOMEHT 3aKpBITUA OUPIKEBBIX TOPI'OB BO BCE pa-
6oume muM ¢ 11 mo 27 miona 2000 roga. Ilo ropmusoHTaIM
YKasbIBAIOTCS UMCJa MECAIla, 0 BePTUKAJIN — IleHa YHIITUU
3oJiota B goJinapax CIITA. [nsa HATJIAIHOCTHA *KUPHBIE TOUKHT
Ha PHUCYHKe cOoequHEHBI JIoMaHoli Junueii. OmupegeauTre 1mo
PHUCYHKY, KaKOro ducjia IeHa YHIIMU 30J0Ta Ha MOMEHT
3aKPBITUS TOPTOB ObIIa HaMOOJIbINEel 3a YKAa3aHHBIN IIePUO/I.

285
284
283
282

281 \\ —
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279
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3 Ha kiaeruaroii 6ymare ¢ pasmepoMm KJeTKH 1 X 1 oTmeue-
HBI TouKu A, B u C. Haiinure paccrodaraue ot Touxku C 10
npamoit AB.
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4 TIIo or3piBaMm mokKymaTteseil ViBan VIBaHOBUY OIEHUJ HATEMK-
HOCTh ABYX HMHTEePHET-MarasuHoOB. BepOATHOCTL TOTO, UTO
HYXHBIA TOBap AocTaBAT m3 MarasmHa A, paBHa 0,8. Be-
POATHOCTH TOTO, UTO STOT TOBAP JOCTABAT M3 MarasuHa b,
paBua 0,9. NBaum lBaHoBuY 3aKasajl ToBap cpa3y B 000-
ux mMarasumHax. Cumras, YTo MHTepHET-MarasuHbl paboTaioT
HEe3aBHCHMO APYT OT APYyra, HalifuTe BePOSTHOCTbL TOT'0, UTO
HU ONWH MarasuH He JOCTABUT TOBAap.

Hatigure Kopeuns ypaBHeHus v/ ( —6x=717.

CropoHa mapaJuiejiorpamMmMa paBHa 9 cM, a pacCTOAHMNE OT
TOUKU IIepeceueHnsa AUaroHajell mapaJjiejgorpaMmMa 10 3TOH
CTOPOHBI paBHO 3 cM. HalifuTe mioianb mapaJiejorpaMmMma.
OTBeT gaiiTe B KBAAPATHBLIX CAHTUMETpPaX.

S O

B C

0)

-
A H D

7 Ha pucynke msobpask€H rpaduk GQyHKIUN y=f(x) u Kaca-
TeJbHAsA K HeMy B TOUKe ¢ abcruccoii xo. Halimure sHaueHune
npousBogHoi f'(x) pyHKIME y=f(x) B TOUKe Xg.

YA

/
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8 Kyo6uk Becut 10 r. CKOJIBKO rpaMMOB OyAeT BeCUTh KyOUK,
pebpo KoToporo B 3 pasa 06oJibIlle, ueM pedpo IIepBOro Kyou-
Ka, ecau o6a KyOMKA M3TOTOBJIEHBLI M3 OAUHAKOBOIO MaTepH-
ama?
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Jduarsoctuueckas padora Ne 6

1 IIToxomamka crouT 31 py0ss. B BockpeceHbe B cymepmap-
KeTe MEeMCTBYeT CIelMaJbHOE IPeaoKeHre: 3allJlaTUuB 3a
IBe IIOKOJIAAKM, MOKyIaTeJ b ImojyyaeT Tpu (OAHY B Ioza-
pok). CKOJIBKO IITOKOJIaIOK MOKHO HOJIyunTh Ha 170 pyoOJeit
B BOCKpeceHbe?

2 Ha rpajpuke, 1300pakEHHOM HA PHCYHKE, IIPEICTABICHO H3Me-
HeHme OMP:KeBOM CTOMMOCTU aKIil He(dTelepepadaThIBatoIIeit
KOMIIAaHMY B TIEPBOU IIOJIOBMHE CEHTAOPA. 3 ceHTAOps OusHec-
MeH KYIIII IaKeT akInuil KoMIaHuu, a 11 ceHTsA0ps mpoaas ero.
B pesyabTaTe sTX omeparuii yOBITOK OM3HeCMeHA COCTaBILI
23 400 pyo6seii. CKOIbKO aKIuii ObLIO B maxere?

L]
CTOMMOCTE
nHOﬁﬁyugH

(B_py015X)

300
\ upca
CeHTAOPA

R A

3 Ha kaeruaToii Oymare ¢ pasmepoM KJaeTKu 1 X 1 n3o0pakén
yroJsi. Hatigure ero rpagycHyO BEJIMUYNHY.

L—T

\
-\

4 Ha pabpure Kepamudeckoil mocyabl 10 % nponsBenséHHBIX
TapeJoK umeroT aedeKT. IIpu KOHTpoJie KauecTBa IIPOAYK-
nuu Beiasiagerca 80 % medexTHbIx Tapeaok. OcTanlbHEIE Ta-
peJKu IIOCTyHaloT B mpoaasky. Halimure BeposITHOCTDL TOTO,
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YTO CJAYUYAHO BBIOPAHHAA IIPU MOKYIKe TapejKa He MMeeT
nedexToB. OTBET OKPYTJIUTE O COTHIX.

Pemure ypaBuenue log, , 49 =2. Eciu ypaBHeHUEe UMeeT
0oJiee OMHOTO KOPHS, B OTBETE YKAYKNUTE MEHBIITUHA U3 HUX.

OKpyRHOCTD C 1eHTpoM O KacaeTcs CTOPOH yIJja C BepIIu-
HOM A B Toukax B u C. Hatigure yron BAC, ecau yroax BOC
paseHn 123°. OTBer maiiTe B rpagycax.

Ha pucynke msobpakén rpadur y = f’(x) IpoM3BOAHOM
dyurnuu f(x), oupenenéunoii Ha uaTepBate (—17; 2). Haii-
IUTe YMCJ0 TOUeK MUHUMyMa QYHKIuT y = f(x).

y=1"(x) y
N AN ™
prd ARV y \I
—17 o] 1 2 [«

BricoTa ocHOBaHUA TpaBUJIBHOU TPEYTOJbHON NUpPaMUIbI HA
25 % mensbIe eé 6okoBoro pedbpa. Halinure yroa mesxay 60-
KOBBIM PeOpOM U IIJIOCKOCTBIO OCHOBaHUA nupamuzabl. OTBer
IaiTe B rpagycax.



IToaroroBka kK vactu 2 EI'O mo maremaTuxe.
3agzauu 9—12

OTrBeTOoM K 3amaHuaM 9—12 yactu 2 aBaseTcsa IeJIoe YUCJIO WU
KOHeuHas gecATHYHaA Apobb. OTBET cieayeT 3allucaTh B OJIAHK
orBeToB No 1 cmpaBa OT HOMEpa COOTBETCTBYIOIEro 3aJaHusd, Ha-
ypHAasA ¢ IepBOH KJIeTOuKu, 0e3 mpobeaos. Kaxkayio nudpy, 3HAK
MUHYC U1 3alATYIO MHUIINTE B OTAEJIbHON KJIETOUKe B COOTBETCTBUU
C MpUBeAEHHBIMU B OJiaHKe oOpasimaMu. ESVMHUIIBEI M3MepeHUd
nucaTh He HYXKHO.
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Juarsoctuueckas padora Ne'7

(3adaua 9) Haiinure tg B, ecau sin = ilO ufBc (%, n).

(3adaua 10) Macca pagroaKTUBHOTO BEIeCTBA YMEHbBIIIAeTCS
mo 3aKoHy m(t) =mg- 2-7. B JabopaTopuu IOJIYUYUJIH Tas,
comep:Kallliii B HaUaJIbHBI MOMEHT BpeMeHHu mgy = 40 Mmr
m3oToma asoTta-13, mepuon moJsiypaciaza KOTOPOTO pPaBeH
T =10 muH. B TeueHnne CKOJLKUX MUHYT COJEpP:KaHIe 130-
Toma asora-13 B rase OyzeT He MeHbIIIe 5 MI?

(3a0aua 11) Ilpucraru A u B pacioJjoskeHbl Ha peke. Katep
npoxoxuT or A mo B 3a 4 uaca, a odpaTHO — 3a 3 daca.
CKOJIBKO YacoB OyeT ILIBITh OT B 10 A 1miaoT?

(3a0aua 12) Haiinure HamMeHbIllee 3HaAUeHUE (DYHKIIUU
y=x3— 27x na orpeske [0; 4].
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Juarsoctuueckas padora Ne 8

422 — (0,42)2
42,42
(3a0aua 10) Hia monydyeHUs YBeJIMUEHHOTO M300paKeHU s
Ha DKpaHe B JeMOHCTPAI[MOHHOI J1a00paTOPHUHI NCIIOJIb3YeTCs
cobuparIas JHUH3a C TJIABHLIM (DOKYCHBIM PACCTOAHNEM
f =40 cMm. 9KpaH MOKeT OBLITHL IIOMEINEH Ha PaCCTOIHUU
ot 200 1o 240 cM OT JMH3bBI, 4 JJAMIOUYKA — HA PACCTOAHUU
ot 30 mo 60 cm or Heé. 3HAA, UTO PACCTOAHUE OT JUH3EI IO
npeamera di M PacCTOSAHUE OT JIMH3BI 0 M300pasKeHUA dgy

CBA3aHbI COOTHOIIIEHNEM 1 + 1_ l, VKa)KUTe, Ha KaKOM
di dy f

HanMEeHBIIIeM PAacCTOSHUY (B CAHTUMETPaX) OT JIUH3BI MOKHO
IOMECTHUTD JIAMIIOUKY, UTOOBI €€ m300pasKeHre Ha SKpaHe
OBLIIO YETKUM.

(3adaua 11) IlepBasa Tpyba mpomyckaeT Ha 12 JIUTPOB BOILI
B MUHYTY MeHbIIIe, ueM BTopasd Tpy6a. CKOJIBKO JUTPOB BOJbI
B MUHYTY IIPOIIyCKaeT IepBad Tpyda, ecam 6aK 00BEMOM
160 suTpoB oHAa 3amoJHseT Ha 12 MUHYT MO3sKe, YeM BTOpasd
Tpy6a?

(3a0aua 12) Haiinmure Hambosblilee 3HaUYeHUE (QYHKIIUU

(3adaua 9) HailinuTe 3HaUeHUe BhIPAKEHUS

y=1x+ % Ha oTpeske [—4; —1].
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3amaua 9

ITodzomosumenvrbvie 3a0anUs

Brruucaure log, a’.

Yemy pasuo logs a + logg b?

1) logs(a+b) 2) logs(a-b) 3) logs a® 4) log(a-3%)
Brruucaure log, 16.
Brruucaure logs 2—17
Brruncinre log% 25.
Brruucaure log;, 0,0001.
Brruucaure log 1 9.

Berumcaure log, ; 0,001.
Beruncaure logy 70 —log; 14.
Brruucaure logg 288 —logg 4,5.

3auémmuule 3a0aHus

Haiinute sHaueHue BoIpaskenus 441 :1240.342,

Haiinure snauenue Boipaskenud (5bd — 1) (5d +1) — (5d + 1)2
npu d =110.

Haiigure sHaueHMre BhIpaKeHMs (5% - 3,5) : %
. —23 ;38
Haiigure 3maueHme BeIpaKeHUA e npu a=0,01.
2.6
Haiigure 3HaueHUe BhIpAKeHUS b2 Vb npu b=06.

0. 1%
44 sin 44° - cos 44°

Haiinure 3maueHne BhIPpAKEHUA

sin 88°
Haiigure 34 sin o, ecau cos o = i—? u %t <a<2m.

- VBN =3
Hamm're 3HAYE€HMNEe BbIPDaKEeHUA (9 3 )2\/5.

Brruncinure 3HaueHue BeIpaskeHus log: /7.
7

3
Haiigure log, %, ecau log, a="17.
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3amaua 10

ITodzomosumenvrble 3a0aHUSA

B comnuosornueckom onpoce yuactBoBajsio 540 caydaiiHO BBI-
OpaHHBIX uejoBeK. Cpenu Hux Oblau 293 KeHIMUHBLI U 247
MYy:KUMH. VI3 BceX OMPOINIEHHBIX 83 UesloBeKa OKAal3aJCh He
crapmre 20 jer, 69 — B Bodpacte ot 20 mo 30 jer, 95 — B BO3-
pacte ot 30 mo 40 mer, 72 uesmoBexa B BospacTe oT 40 1o
50 smet, ocrambHBIe ompoliieHHbIe cTrapiie 50 jer. CKOIbKO
YeJIOBEK YYaCTBOBAJIO B COI[MOJIOTUUECKOM OoIIpoce?

Cuia Toka B 1nenu I (B amIepax) ompejeiiseTcsa HallpAKeHn-
eM B eI U COIPOTUBJIEHUEM DBJICKTPOIPUOOpa MO 3aKOHY

U
Oma: I = =, roe U — mampsiKeHue B BOJIbTaX, R — compo-

R
THBJIEHNE 3JIEKTPOIPUOOpa B oMaxX. B ajIeKTpoceTh BKJIIOUEH

IpeIoXPaHuTe] b, KOTOPHIH IIJIaBUTCS, €CJIU CUJIa TOKA IIPEBLI-
maet 8 A. OmpezenuTe, KaKoe MUHUMAaJbHOE COIIPOTUBJICHUE
IOJIXKHO OBITH Y 9JIEKTPOHPHOOpA, IMOAKJII0UAEeMOT0 K PO3erT-
Ke B 220 BOJBT, UTOOBI CeTh MpomosKaia padborarsb. OTBeT
BHIPA3uTE B OMaxX.

HauanbHas cKopocTb Vy IBUIKYIIIETOCsS C IIOCTOSTHHBIM YCKOPEHU-
eM Tesa paBHa 15 M/c. Yckopenue Tena a pasHo 13 m/c2. C ka-
KO CKOpoCThIO (B M/c) OyZeT ABUTATHCA TEJIO B MOMEHT Bpe-
meHu t =9 ¢, ecii CKOPOCTh ABMIKEHUA TeJja MPU PAaBHOYCKO-
PEHHOM ABU)KEHUU BBIUUCJISAETCA 1o popmyae V =Vy+a-t?

PaccTosHue OT TMHBEI 10 IpeaMeTa dq ¥ PACCTOAHNE OT JUH3BI
Io m3obpaskeHus dy CBSI3aHBI COOTHOIIEHUEM di + di = %,
1

rae f — raaBHOe hOKyCcHOe paccrosaHue JuH3bl. Hatigure f,
ecJIi M3BECTHO, UTO IIPU PACCTOAHUU OT JUHBEI IO IpeaMeTa,
paBHOM 70 cM, paccTossHME OT JUH3BI 10 U300PAKEHUA ITOTO
npeamera paBHO 30 cm. OTBeT maiiTe B CAaHTUMETpPax.
CropocTb aBTOMOOWMJISI, PA3TOHSIONIET0CAd ¢ MecTa cTapTa Io Ips-
MOJIMHETHOMY OTPE3KY IMYTH IJIWHOU [ KM C TIOCTOSTHHBIM YCKOpe-
HUeM @ KM/4%, BBIUMCIAETCA 1o dopMye v =/ 2la. Onpenenute
HauMeHbIIIee YCKOPEeHNe, ¢ KOTOPBIM JOJIKEH ABUTATHCSI aBTOMO-
OmiIb, uToObBI, MpoexaB 0,5 KuiIoMeTpa, MPHOOPeCT CKOPOCTh He
menee 100 kM/4. OTBeT BhIpasuTe B KM/4>.



10

BATTAYN 9—12 87

Koadpdumnumenr monesnoro geiicreua (KII/) HekoToporo asura-
Ti—T2 100%, rae T —
T,
TeMnepaTypa HarpeBareid (B rpagycax KeabBuna), Ts — TeM-
nmeparypa xogoauibHuka (B rpagycax Keabuna). IIpu xakoit
MUHUMAJbHOM TeMmiepaType HarpeBarens KIII sToro geurare-
s OyzmeT He MeHbIe 25 % , eciu TeMIepaTypa XOoJOAUJIbHUKA
Ty, =285 K? OrBet BbIpasure B rpagycax KeinbBuna.
ITocne mo:xma ypoBeHB BOJBI B KOJOJIIE MOKET IMOBBICUTHCA.
Mansuuk usMepseT BpeMs ¢ mafeHus HeOOJbITNX KaMeIlTKOB
B KOJIOZEIl M PACCUMUTHIBAET PACCTOSHUE IO BOABI IO (hopMmyJie
h=>5t?, rme h — paccToaHUe B MeTpax, { — BpeMd IaJeHus
B ceKyHIax. /[0 mOKIOA BpeMs HaJeHUs KaMeIIKOB COCTAaB-
asno 1,2 c. Ilocie moxaA nsMepsieMoe BpeMsA YMEHBIIIUIOCh
Ha 0,2 c. Ha cKOJIBKO METPOB HMOAHAJCA YPOBEHb BOABI?
MoTonmukancT, IBUMKYIIUNCA IO TOPOAY CO CKOPOCTBHIO Uy =
=54 KM /4, BbIe3;KaeT 13 Hero U cpasy Iocje Bble3a HaunHaeT
PasTOHATHCA C MIOCTOAHHBIM yCKopeHHeM a =8 kM/42. Paccro-
saume S OT MOTOIIMKJIMUCTA A0 TOpPoja, U3MepsaeMoe B KUJIOMET-
at?
2
HauboJIbIllee BpeMs, B TeUeHre KOTOPOT'0 MOTOIIMKJIUCT OyaeT
HaXOAUThCSA B 30HEe (WYHKIIMOHUPOBAHUS COTOBOI CBASU, €CJIU
omepaTop rapaHTHUPYeT CBA3b Ha PACCTOSAHUU He Jajiee UeM
58 kM ot ropoga. OTBeT BbIpa3uTe B MUHYTAaX.
Kamens mogbopocuiu BBepx. Ero BeicoTa Hana 3eMJIEH (B MeT-
pax) Beramcagerca mo gopmye h(t) =23t — 5t2, roe t — Bpems
B ceKyHIax. CKOJILKO CeKYHJ KaMeHb OyAeT HaXOOUThCSI Ha
BbICOTE OoJiee 12 meTpoB?
YeJioBEK, CTOAIMI HA IUIAXKE, BUAWUT TOPU30OHT HA PACCTOSTHUN
4.8 kM. K misoxy BeZmé€T JecTHMIA, KadKAas CTYIeHbKa KOTO-
poit umeet BbicoTy 20 cM. Ha Kakoe MUHMMAJIbLHOE KOJIUYECTBO
CTyIIeHEK HYKHO TMONHATHCA YEJIOBEKY, UTOOBI PACCTOSHHE OT
Hero 10 ropusoHTa ObLIO 6ojbIe 12 xmiomerpos? PaccrosHie
(B KmIOMeTpax) OT HaOII0aTe s, HaXOAAIIerocsa Ha BbIcOTe i KM
HaJ 3eMJIEH, 10 JUHUYM IOPU30HTA BBIYHUCIAETCA IO (hopMye
l=+V2Rh, rie R=6400 kM — paguyc 3eMJIu.

TeJA onpepenserca Gopmyoi n =

pax, ompegeiasercd mo dopmyie S = vgt + . Ompenenure
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3auémnvle 3a0aHUA

ITpu Temneparype 0 °C penbc umeer gmuny lg =15 m. IIpu Bos-
pacTaHUM TeMIIePaTypPhl IPOMCXOAUT TEIJIOBOE PACIITNPEHNe Pelb-
ca, 1 ero JjnHAa, BhIPDA’KEHHAs B METPax, MEHSAETCA IO 3aKOHY

I@°) =l(1+a-2°),

roe a=1,2-1075 (°C) ! — K05 PULHEHT TEITIOBOTO PACIIN-
penwms, t° — remneparypa (B rpagycax lleascus). IIpu Kaxoi
TeMmoepaType peiabc yaauautcsa Ha 4,5 MM? OTBeT BhIpasuTe
B rpaxycax Ilembcus.

3aBucuUMOCTb 00'bEMA CIIPOCA ¢ HA MPOAYKIIUIO MPEeATIPUATUA-
MOHOTIOJIMICTA OT IeHbI p (B ThiCc. Py06.) 3amaérca Gopmyioi

qg = 70 — 5p.

Bripyuka npeanpusaTusa 3a mecsll r (B Thic. py0.) ompenesis-
erca Kak r(p) =q-p. Onopegennre MakCUMaJIbHBINT YPOBEHB
IeHBI p, IPY KOTOPOM MeCAYHas BBIPYyUYKa '(p) COCTABUT HeE
menee 240 Twic. py6. OTBeT IpUBEAUTE B THIC. PYO.

Eciu mocraTouHo GBICTPO BpaIiaTh BeOEPKO C BOAOII Ha Be-
PEBKe B BEPTUKAJbHOI IIJIOCKOCTH, TO BOJa He OyIeT BBIJIU-
BaTbcs. [Ipu BpallleHUM BeJépKa cuja JaBJIeHUS BOABLI Ha JTHO
He OCTAETCs IMOCTOSHHOM: OHA MaKCUMaJbHA B HUIKHEU TOUKEe
U MUHUMAaJbHA B BepxHeli. Boga He OyJeT BLIINBATLCSA, €C-
JU cUJia e€ MaBJIeHUWSA Ha AHO OyIeT MOJOKUTETHLHOM BO BCeX
TOUKaX TPAaeKTOPUU, KPOMe BepXHei, e oHa MOKeT OLITh
paBHOM Hy10. B BepxHeil TouKe cuja AaBeHUsA, BhIpasKeHHA
B HBIOTOHAX, PaBHA

2
P=m(-8).

e m — Macca BOJbI B KUJOTpaMMaX, U — CKOPOCTb MBUKE-
HUSA BelépKa B M/c, L — gjivHa BepEBKU B MeTpaxX, & — YCKO-
peHIe cBOOOHOTO majeHud (cunraiite, uto g =10 m/c?). C ka-
KO MUHHMMAJLHOM CKOPOCTBHIO HAAO BpaIlaTh BeIEPKO, UYTOOEI
BOJla He BLLIMBAJIACH, €CJU AJIMHA BepéBKu paBua 0,625 m?
OTBeT BBIpaA3uTe B M/C.

KamMmuemeraTe bHAA MAIIIHA BHICTPEJINBAET KAMHU 10 HEKOTO-
PBIM OCTPBIM YTJIOM K TOPHUB0HTY ¢ ((PUKCUPOBAHHON HAUATHHOMN
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CcKOpocThio. TpaeKkTopusd mMOJETa KAMHA B CCTEME KOOPIAWHAT,
CBA3AHHON C MaIlIMHOM, ONMCHIBAETCA (POpMyJIOi

y = ax? +bx,
_ R _
rae a= 100 M, b 10 TIOCTOAHHBIE TTAPAMETPHBI, X (M)

cMellleHre KaMH$ 10 TOPUBOHTaJU, Yy (M) — BBICOTA KaMHSA
Haxa semuéii. Ha Kakom HamboJbIlieM paccToAHUM (B MeTpax)
OT KPEmOCTHOM CTeHBI BBICOTON 9 M HY/KHO PACIOJIOMKUTH
MAaIIINHY, YTOOBI KaMHU IIPOJIeTaJiN Haj, CTeHOIH Ha BBICOTE He
meHee 1 meTpa?

Bricora Hajm 3emMJEi mMOAOPOIIIEHHOT0 BBEPX MAYa MEHAETCS
10 3aKOHY

h(t) = 1,8+ 12t — 5t2,

rae h — BBICOTA B MeTpax, { — BpeMs B CEKYHIaX, IIPOIIeIIee
¢ moMeHTa 6pocka. CKOJIBbKO CEeKYHI M4 OyaeT HaXOAUThCA
Ha BBICOTE He MeHee UeTHLIPEX METPOB?

Isa onpenesneHus: 93pPEeKTUBHON TeMOepaTyphl 3BE3[ MCIIOJIb-
3yioT 3akoH Credana—BoJsbiiMaHa, COTJIACHO KOTOPOMY MOIII-
HOCTBb U3JIyUYeHUA Harpetoro teja P, nusmepsemas B BaTTax,
OPAMO IIPOMOPIIMOHANbHA ILJIOTAAN ero IIOBEPXHOCTU U YeT-
BEPTOU CTEHEeHU TeMIIepaTyphl:

P=0oS8T%,

rie 0 =5,7-10"8 — mocroaunas, miomans S H3MepPAETCH
B KBaJPATHBIX MeTpax, Temneparypa T — B rpagycax Keib-
BMHA, & MOIIIHOCTh P — B BarTax. M3BECTHO, YTO HEKOTOPAA

S=21.1020 w2 -
3BE3/Ia MMeeT ILIOMIA/h OBEPXHOCTH S = 7 - M?, a U3y

yaeMas el0 MOIIHOCTL P He MeHee 2,28-10%° Br. Onpeznenure
HAWMMEHBIITYI0 BO3MOMKHYIO TeEMIIepaTypy 3Tou 3Be3anl. IIpuBe-
OUTe OTBeT B rpaaycax KeiabBuHa.

Ias1 monyuyeHUs Ha SKpaHe YBEJINUEHHOI'0 M300PpaKe s JaM-
HOYKMN B JIa0OpPaATOPHHU MCIIOJb3yeTcs coOmparolnas JNH3a
¢ TIaBHBIM (QOKYCHBIM paccrosuueM f =35 cm. Paccrosuue d;
OT JINH3BI J0 JIAMIIOYKY MOXKeT U3MEeHAThCA B IIpeaesax orT 35
1o 60 cm, a paccrossume ds OT JIMH3BI 0 SKpaHa — B Ipeaeaax
ot 240 go 280 cm. N300parkeHne Ha sKpaHe OyIeT UETKUM,



90

10

IIOATOTOBKA K YACTH 2 ET'9 II0 MATEMATHUKE

€CJIM BBIIIOJIHEHO COOTHOIIIEHIE
1.1 _1
dp d f
Vramure, HA KaKOM HANMEHLIIIEM PACCTOAHUMN OT JIMH3bI
MOJYKHO IIOMECTUTh JIAMIIOUKY, UTOObI €€ mM300pakeHUe Ha
sKpaHe ObLI0 uéTKMM. OTBET BBIPA3UTE B CAHTUMETpPAaX.
Ilepen oTmpaBKOi#i TeImIoBO3 M34AJ I'yIOK C YAaCTOTON fo =
=190 I't. YyTh mo3ske nsgaj I'yIoK HOABEe3KAIIUA K I1JIaT-
dopme TemnoBos. M3-3a sapdexra [omaepa yacToTa BTOPOTo
ryaka f 0oJibIlle IIepBOro: OHA 3aBMCUT OT CKOPOCTH TEILIOBO3a
v (M/c) IO 3aKOHY
fv) = Lo,
1 _ =
c

e ¢ — CKOPOCTh 3BYKa B Bo3nyxe (B M/c). HesoBek, cTos-
muii Ha miatgopme, pasinudaeT CUTrHAJbBI II0 TOHY, €CJIN OHU
orsimuaioTca He MeHee ueM Ha 10 I'm. Ompenenute, ¢ Kakoi
MUHAMAJbHON CKOPOCTBIO IPUOJIMIKAJICA K IIaTGOopMe TeIIo-
BO3, €CJIM UeJIOBEK CMOT pasjJWYUTh cuTHaJbl, a ¢ = 300 m/c.
OTBeT BBIpa3uTe B M/C.

CKOpoCTh aBTOMOOMJIA, PASTOHAIOIIETOCA C MECTa CTapTa Mo
OPAMOJUHEHHOMY OTPEe3Ky OyTH AJUHOI [ (B KMJIoMeTpax)
C IIOCTOAHHBLIM YCKOpPeHHeM a (B KM/4?), BBIUHCIIAETCH IIO

Q)OpMyﬂe v = V2la.

OmpenennTe HaMMeHbIIee YCKOPEHME, ¢ KOTOPBIM JOJIXKEH IBU-
raThCsi aBTOMOOIIIb, YTOORI, IIpoexas 0,8 KiuioMeTpa, IpruoOpecT
cKopocTh He MeHee 100 KM/4. OTBeT BBIpasHUTe B KM/42.

B xone pacmazma pagnmoakTUBHOTO M30TONA €T0 Macca YMEHb-
I1aeTCcs M0 3aKOHY .
m(t) =my-27T7,

rae mo — HavaJbHas Macca M30ToIla, { — BpeMs, IIPOIIeainee
OT Hauaja pacmajna, 1 — mepuoJ moJjypacnana B yacax. B ja-
6opaTopuu HOJYUYHUJIHN BeIeCTBO, comepskalree mg = 80 MKIr
M30TOoIla HaTpusa-24, mepuo moaypacmaza koroporo T'=15 u.
B Teuenue CKOJBKMX UYAaCOB Macca M30TOoIla HATpus-24 OyneT
He MeHbIne 10 MKr?
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3amaua 11

ITo0zomosumenvrble 3a0aHUA

Tpyb6a mamosusaeT 6acceitH 3a 6 yacoB. CKOJIBKO JIUTPOB BOIbI
3a yac mpomyckaer Tpyb6a, ecau oosém 6acceiina 900 jgurpos?
Ha usrorosienue 3axasa y padbouero yxoaut 26 uacoB. CKoJIb-
KO JeTajiel BXOAUT B 3aKa3, e€cJM 3a uac pabouuii mejaer
30 nmeraseii?

C kxakKoii cpefHell CKOPOCThIO HYXKHO €XaTh T'OHIIUKY, eCIU OH
xoueT npoexaTth 450 KuaomeTpos 3a 2,5 uaca? OTBer gaiiTe
B KUJOMeTpax B Yac.

IlepBasa Tpyb6a HamosHseT OacceiiH 3a 9 yacoB. 3a CKOJIBKO
YacOB 3aIlIOJIHUT OacceifH BTOpad TPy0a, ecJau U3BECTHO, UTO
OHaA IpomycKaeT B IOJITOpa pasa 00JIbIlle BOALI, YeM mepBasd?
IlepBrIit pabounii gesaeT 3a yac Ha 5 jgerajieil 00JbIIe, YeM
BTOpOii. Ha cKOJIBKO YacoB 0OJIbIIIe 3aTPATUT BTOPOM padouMin
Ha usrorosienue 800 meraJseii, ecou IepPBLIN pabdounii 3a yac
neaaetr 25 gerasneii?

IInmxak moposxe Opiok Ha 150 %. Ha CKOJIBKO IPOIIEHTOB
OpIOKU HellieBjie MUIKaKa?

CxopocTh TOBApHOTO MMoe3aa paBHa 45 KM/4. Bripasure cKo-
pOCTh II0e37ja B MeTpaX B CEKYHY.

Nwmeerca 10 mutpor 60-nporeHTHOTO pacTBopa coau. CKOJIbKO
JIUTPOB BOJBLI HYYKHO JOJHUTHL, YTOOBI IMOJyUYnTh 40-IIpoIeHT-
HBIIT pacTBOp coyn?

Temmoxox, CKOPOCTL KOTOPOT'O B HEIOABUMKHOII BOAe paB-
Ha 15 KM/4, IPOXOAUT II0 TEUEHUIO PeKHU OO0 MYyHKTAa Ha3Ha-
YeHUSA W MOCJe CTOSHKU BO3BpAalllaeTCsd B MCXOMHBINA ITYHKT.
Haiinure paccrosuue, mpoiifleHHOE TEIJIOXOIOM 3a Bech pelic,
ecJii CKOPOCTh TE€UEeHHUA paBHA 3 KM/4, CTOSHKA IJIUTCI 2 yaca,
a B MCXOIHBIM MYHKT TEIJIOXOM Bo3Bpalaercsa uepes 12 uacoB
mocJie OTILILITUA U3 Hero. OTBeT gaiiTe B KUJIOMETPaX.
MoTopHasa Jsiogka mpoliia OyTh OT MyHKTA A 10 myHKTa B
u obpaTHO 6e3 ocTaHOBOK 3a 9 uacoB. Haiinure paccrosHue
Mexkay myHKTamMu A u B, ecaiu CKOpPOCTD JIOAKY B HEIIOABUK-
HOIT Bojie paBHA 18 KM/4, a CKOPOCTb TeUeHUA paBHA 2 KM/U.
OTBeT gaiiTe B KMJIOMETPAax.
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Paccrosuue mexxkay ropogamu A u B paBaHo 580 KM. W3 ropo-
na A B ropon B co ckopocThio 80 KM/4Y BbIexaJ aBTOMOOUJIb,
a yepes OBa uUaca IIOCJie 9TOTO HaBCTpeuy eMy u3 ropoga B
BbIeXaJI CO CKOpocThio 60 KM/4 BTOpOM aBTOMOOUIL. Yepes
CKOJIBKO YacoB IIOCJIEe BbIe3[[a BTOPOr'0 aBTOMOOMJIA aBTOMOGHU-
JIX BCTPETATCA?

ToBapHBIH MOE3I KaMKIyI0 MUHYTY Ipoes:kaer Ha 500 MeTpoB
MeHbIIle, YeM CKOPBIH, 1 Ha nyTh B 120 KM TpaTUT BpeMeHU
Ha 2 yaca 6oJbIlie, yeM CKopbIii. Haiiiure CKOPOCTh TOBAPHOTO
moesna. OTBeT maiiTe B KM/U.

JBa MOTOIIMKJIA CTAPTYIOT OJJHOBPEMEHHO B OJHOM HampasJe-
HUM U3 IBYX AUAMETPAJIBHO IIPOTUBOIIOJIOKHBIX TOUYEK KPY-
roBoii Tpacchel, JauHa KoTopoil paBua 20 KM. Uepes CKOJIBKO
MUHYT MOTOIIMKJILI IIOPABHSIOTCSA B MEPBBIN pas, ecjiu CKO-
POCTBb OTHOTO M3 HUX Ha 12 KM/4 00JbIlle CKOPOCTHU APYroro?
Paccroaunune mexkay npucrtanamu A u B pasuo 60 kM. I3 A B B
IO TeUeHUIO PeKU OTIPAaBUJICS ILJIOT, 4 Yepes Yac BCJIe 3a HUM
OTIIpaBUJIACh MOTOPHAA JIOAKA, KOTOpasa, IPUOBIB B IYHKT
B, ToTuyac moBepHYyJia 00paTHO M Bo3Bparuaach B A. K aro-
My BpeMeHU 10T mpoirnén 36 kM. Halizure cKOpoCTh JOIKU
B HEIIOJBUIKHOU BOJle, €CJAM CKOPOCTH TeUEeHUs PEeKU paBHA
4 km/u. OTBeT maiiTe B KM/4.

ITepBbie ABa yaca aBTOMOOMJIL €Xaj CO CKOPOCThIO 55 KM /4,
cJeIyIOMINUA yac — co cKopocThio 70 KM/4, a 3aTeM Tpu Ya-
ca— co ckopocTbio 90 xM/u. Haliniure cpeaHiol0 CKOPOCTDH
aBTOMOOMJIS Ha MPOTSAKeHUU Beero mytu. OTBeT naiiTe B KM/d.
Maimra 1 Hacts BeiMoioT oKHO 3a 12 muayT. Hacra u Jlena
BBIMOIOT 3TO Ke OKHO 3a 20 muHyT, a Mama u Jlema — 3a
15 MmuHYT. 3a CKOJIBKO MUHYT AE€BOUYKHU BBIMOIOT OKHO, pabo-
Tasg BTPOEM?

IlBe TpyOBI HamoJaHAIOT OacceiiH 3a 4 yaca. TonbKo oxHa mep-
Basd TpyOa HAIMOJHAET OacceiH 3a 5 yacoB. 3a CKOJIBKO YacOB
HaIoJIHAeT 6acceilH Bropas Tpyo6a?

B moHemenbHUK aKIUM KOMIIAHUU IIOJOPOKAJIN Ha HEKOTO-
poe YHMCJIO MPOIEHTOB, a BO BTOPHUK MHOEIeBeI Ha TO JKe
caMoe YHMCJIO IIPOIIeHTOB. B pesyabTaTe OHU CTAJIW CTOUTH Ha
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4 % perneBJje, YeM IPU OTKPBITAN TOPTOB B IMOHEeMeJbHUK. Ha
CKOJBKO IIPOIIEHTOB MOJOPOKAIN aKIIMM KOMOAHUU B IIOHEe-
IeJbHUK?

WNmeetcs aBa cmaasa. Ilepsriil ciias comeps:xut 10 % Hukens,
BTOpOM — 30 % muKens. VI3 aTUX ABYX CIJIaBOB IOJYUMJIU
Tpetuii ciiaB maccoit 200 Kr, cogep:kamuit 25 % Hukeas. Ha
CKOJIBKO KMJIOIPAMMOB Macca IIePBOr0 CILJIaBA MEHbIIIE MACChI
BTOpPOTO?

Typuer ugeT m3 ogHOTO TOpoda B IPYroil, KaMKALIA JeHb IIPO-
Xons 6oJIbIlle, UeM B HPEIBLIAYIIUI HeHb, HA OJHO M TO JKe
paccrossaue. I3BeCTHO, UTO 3a MEePBBIN JeHb TYPUCT ITPOIIIES
10 xuaomerpoB. OmnpegennTe, CKOJIbKO KIJIOMETPOB IPOIIIE
TYPUCT 3a TPETHUH IeHb, €CJIU BeCh IIyTh OH IIPOIIEJ 3a 6 gHEH,
a paccTosdHMe MeXkay ropogamu cocrasiaser 120 KumioMeTpoB.
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3amaua 12

ITodzomosumenvrble 3a0aHUSA

Haiinure 3HaueHMe TpOU3BOXHOM GyHKINY h(x) =x* +2x —3
B TOuKe —2.

HaiiznTe 3HaueHMe IPOM3BOZHON (PyHEKIum h(x) = e** + 3
B Touke 0.

Hatigure 3maueHme mpomsBomHoil (pyuHKmum h(x) = 5 sin x
B TOUKeE TT.

Haiinure 3Hauenue npousBoauoi pyuknuu h(x)="7 In x B Tou-
Ke 7.

Haiigure Touky makcumyma QyHrmuu A(x) =21In x —x+ 5.
Haiingure nmepsoobpasuyio F(x) naa dyuxmnuu f(x) = 7336;_ 2 ,
ecau F(4) =5. B orBere yKaxkurte 3Hauenue F(1).

Haiizure Touky MuHEMyMa QyHKIHHU h(x) =x2 — 13x+ 29.
HaiinuTe Haubombilee 3HaueHre GyHKIUT A(x) =6x — x2 + 3.
Haiigure HanMeHblilee 3HaUeHNE PYHKIINU

y =3cosx— %x+ 19 Ha oTpeske [—2—77:; O].

Haiigure HanMeHbIIee 3HaUeHNE (DYHKIIUN

y = 5x—In(x+5)° Ha orpeske [—4,5; 1].

3auémuvle 3a0anus
Haiigure HanMeHbIIIee 3HaUeHNE (DYHKIIUHA
y=(x+3)%(x+5)—1 muaorpeske [—4; —1].
Hatigure HamMeHbIllee 3HaUeHNE (PDYHKIITUU

25 + x% — x3

o Ha orpeske [1; 10].

y=x%+
Haumenbmiee sHauenme nepBoobpasHoil F(x) masa pyHKIuM
f(x) =x% — 2x — 3 Ha orpeske [0; 6] paBHO —9. Haiigure HaU-
0oJibIliee 3HAUEHIE IIePBOOOPA3HO Ha 3TOM OTpPE3Ke.
Haiigure nHanboapliiee 3uaueHne QPYyHKIIUNA

y=(10—x)Vx+2 m=naorpeske [—1; 7].



BATTAYN 9—12 95
Haiingute Touky MuHUMYyMa QyHKIINHT

. 3 .
y:xsmx—I—cosx—Zsmx,

OIPUHALJIEIKAIIYIO IPOMEKYTKY (O; %)

Haiizure Hanboabiiliee 3HaueHne PYHKIIUN

y = 2sinx—v3x+ §n+7 Ha OTpesKe [0; %}
Onvu w3 ABYyX HyJiell ImepBooOpasHoil F(x) mas GyHKIIUU
f(x) =5x — 1 pasen —3. Haiigute BTOpPOiIl HY.JIb.

Haiigure Haubosbliee 3HaueHne GyHKINY y = (3 — x%)e* ! Ha
orpeske [0; 2].

HaiiguTe Touky makcumyMma QyHrmuu y =In(x + 5) — 5x + 5.
HaiinuTe Hanbosbiiee 3HaueHNEe QYHKITAT

y="T—Inx+5x—2x%> ua orpeske [%, %}
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Juarsoctuueckas padora Ne 9

(3adaua 9) Halinure 3HaueHVe BeIpaskeHus 6 log, V.
(3adaua 10) Paccrosauue (B KMJIoOMeTpax) M0 JUHUU TOPU3OH-
Ta OoT HabJJogaTe d, HaX0oaAIlerocsa Ha HeOOJIbIIO BeIcOTe A
HaJ 3eMJIEH, BHIPAYKEHHO! B KMJIOMETPAaX, BBIUNCISIETCS 110
dopmye | =+ 2Rh, roie R=6400 kM — paguyc Semau. Ha
KaKoll HanmMeHbIIIel BLICOTE CJIeyeT paclojaraTbca Habro-
IaTesr, YTOOLI PACCTOSHME OT HEero J0 roOpU30HTa OBLIO He
MeHbIe BochbMu KuiaoMmeTpoB? OTBeT maiiTe B MeTpax.
(3a0aua 11) Ilena xoJOAUJIBHUKA B MaraswuHe eyKeromHOo
YMEHbBIIIAeTCs HAa OJHO U TO K€ UMCJIO MPOIEHTOB OT IIPeIbI-
nyient nmeubl. OupenenuTe, Ha CKOJIBKO IIPOIEHTOB KayKIbIi
TOJl yMeHbIIaJach IleHa XOJOAUIbHUKA, €CJIU, BHICTABJIEH-
HBIM Ha mpoga:xxy 3a 20 000 pyO.eit, oH uepes aBa roga OBILI
nponau 3a 15 842 py6is.

(3a0aua 12) HailimuTe HamMeHbIllee 3HaUeHUEe (PYHKIUU
y:x% —3x+ 1 Ha orpeske [1; 9].
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Juarmocruueckas padora Ne 10

(3adaua 9) HalinuTe 3HaUeHNe BLIPAKEHUS (2§ — l) -5%.

7 3
(3adaua 10) Ilo 3akony OMa OJsd IIOJHOI IEIIM CHJIA TOKa
pasHa I = RLH’ rae e =12 B — 9]IC ucrounuka, r=1 Om —

ero BHYTpPeHHee COIPOTUBJIeHNe, R — COIpOTUBICHNE IEIIN.
IIpu xakoM HaMMeEHbBIIIEM COIIPOTUBJIEHUU Il CUJIA TO-
Ka OymeTr cocTaBaATh He Gosee 10 % cuibl TOKa KOPOTKOTO
3aMbIKaHUA g3 = %? OTBer maiiTe B oMax.

(3adaua 11) Cmemas 30-mrporieHTHBIN U 60-TIPOIIEHTHEIN pac-
TBOPBI KUCJIOThI U A00aBuB 10 KT YUMCTOM BOJBI, HOJYUNIN
36-IpOoIeHTHLIH pacTBOP KUCJOTEI. Eciau 061 BMecTto 10 KT
Boabl nobaBusu 10 Kr 50-IIpOIeHTHOTO pacTBOpa TOH Ke KHC-
JIOTBI, TO HMOJIyYnau ObI 41-TTPOIIEHTHBIA PACTBODP KUCJIOTHI.
CxoabKO KusorpaMMoB 30-TIPOIeHTHOTO PacTBOPA MCIIOJIb-
30BaJIN I MOJYYEeHUA cMecu?

(3adaua 12) Hailimute HamboJiblllee 3HaAUeHNE QYHKIIUU
y=x+ 4x% + 4x Ba orpeske [-3; —1].



3aaHnAa ¢ KPaTKUM OTBETOM
(Bamaum 1—12).
MuarsocTuuyeckue padOThI
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1 KuyoBaTT-yac sJieKTposHepruu crout 1 pyoas 40 Komeek.
CuéruuK syiekTposHepruu 1 mapra moxasbiBaa 770 Kujo-
BaTT-4acoB, a 1 ampens mokasbiBaa 1135 KuaoBaTT-4acos.
Kakyio cymMMy HY:XHO 3aIlJTaTUTh 3a 3JIEKTPOSHEPTHIO 3a
mapt? OTBer gaiTe B pyOJaax.

Ha nmarpammve mokasaHa cpefHeMecsSuHas TeMIlepaTypa BO3-
nyxa B ITapmixe 3a Kaxapiii mecar 2009 roga. ITo ropuson-
TaJad YKasbIBAIOTCSA MECAIILI, 10 BePTUKAJIU — TeMIlepaTypa
B rpagycax Ilembcusa. Oupegenure mo guarpaMMme, CKOJbKO
6bL10 MecsaleB B 2009 roay, xorga cpegHeMecauHAass TeMIIe-
parypa 6nL1a pasHa 10 rpagycam Ileabcus.

AHB (eB Map amp Mall WIOH HIOJ aBl CeH OKT HOS [JeK

Ha kmeruaroit 6ymare ¢ pasamepoMm KJjeTKu 1 X 1 m3obpakén
yroJs. Halizure ero rpafiycHyI0 BeJIMUUHY.

B cOopHuKe OmieToB 1m0 O0mosoruu Becero 25 O0miaeTosB, B 12
M3 HUX BCTPEUYAeTCsA BOIIPOC IO KPYIVILIM uepBsam. Haiigure
BEPOATHOCTH TOI'0, YTO B CAYUYAMHO BEIOPDAHHOM HA dK3aMeHe
Ouiiere IIKOJBHUKY MOIAAETCS BOIPOC IO KPYIJIBIM UEPBSIM.
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Pemure ypaBHeHUE /7 — X =4.

Buccexrpuca yria A napannenorpamma ABCD mepecekaeTt
cropony BC B Touke K. Haiimure nmepumerp mapaJsiesorpam-
Ma, eciiu BK =7, CK =8.

Ha pucynke nsobpak€H rpauK HEKOTOPON QYHKIIUU Y =
=f(x). ®yuxnusa F(x) = x3 + 30x2 4+ 302x — % — ogHA U3

nepBoobpasubix dyuriuu f(x). Halizure miomans 3axkpa-
MIeHHON (PUTYPHI.
Yy

-1 -9 0| x

ILnomiaasb MOTHOM ITOBEPXHOCTH JAHHOTO MPABUJIBHOTO TeTpa-
sapa paBHa 80 cm?. Haiiure momanb IOJTHOIN IOBEPXHOCTH
MPaBUJILHOTO TETPasapa, pedpo KOToporo B 4 paza MeHbIIIe
pebpa maHHOTO TeTpasapa. OTBeT maiiTe B cM2.

Breraucaure logs 135 —logy 5,4.

BricoTy Haz 3eMy€l MOAOPOIITIEHHOTO BBEPX KaMHA MOYKHO
BBIUHCIATH 10 popmyse A(t) =1,6 + 13t — 5t2, rne t — Bpe-
MsA ¢ MOMeHTa Opocka B CeKyHAaxX, £ — BbICOTA B MeTpax.
CKOJIbKO CEKYHI KaMeHb OyIeT HaXOAUThCS Ha BbICOTe 6ojee
6 meTpoB?

ToBapHbIi MOE3M, UAYIITUHA CO CKOpocThio 30 KM/4, mpoesska-
eT MHMO IPUIOPOIKHOT0 cTojba 3a 36 cekyun. OupenmeanTe
IJauHy moesna (B MeTpax).

Haiigure mauboabiiiee 3Hauenue GyHKmuu y=11x+ cos x +

+ 10 Ha oTpeske [—g; 0} .
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1 Ha aBrosanpaBke KaueHT otaaja kKaccupy 1000 py6Jieit u mo-
OPOCUJI 3aJIUTH OEH3WH OO0 HOJHOTO Oaka. IlenHa GeHauwHa
45 pyo6aeinr 20 xomeek 3a autTp. Craum KJIMEHT HOJYYUHNJI
5 py0ieii 60 Komeex. CKOJIBKO JUTPOB OeH3MHA OBIIO 3aJIUTO
B Oak?

2 TIlepBoIil ITOCEB CeMSAH METPYIIKU PEeKOMEHAYETCS IIPOBOIUTH
B ampeJie IpU JHEBHOI TeMIlepaType Bo3ayxa He MeHee +6°C.
Ha pucyHke moxasaH mpOrHO3 MHEBHOUM TeMIepaTyphl BO3IY-
Xa Ha IepBble TpU Hemeau ampes. OnpenennuTe, B TeUeHUE
CKOJIbKUX JTHEH 3a 9TOT IepHroj MOXKHO IPOU3BOIUTL IIOCEB
MeTPYIIKH.

°C
10

1 3 5 7 9 11 13 15 17 19 21

3 Ha xaeruaToit Oymare ¢ pasmepoMm KJaeTKu 1 X 1 n300pakén
yroJj. HaifiguTe ero KocuHycC.

4 BepoATHOCTH TOT'0, UTO HOBBIA 3JIEKTPUUECKUI YalHUK IIPO-
CIyKUT OoJibille Tofa, pasHa 0,97. BeposTHOCTb TOT0O, UTO
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OH TIPOCJIYsKUT OoJbIlle ABYX JieT, paBHa 0,89. Haiigure Be-
POATHOCTH TOI'0, YTO OH HPOCIYKUT MEHBIIIE JBYX JIeT, HO
0oJIbIIIe TO1a.

Pemure ypaBuenue 33 =27,

B tpeyroarauke ABC yribl A u B paBHBI COOTBETCTBEHHO
45° u 67°. HalimuTe yroy Me:XIay OMCCEKTPHUCON 1 BHICOTOM,
nposegéuubiMu 13 Bepiununbl C. OTBer maiiTe B rpagycax.

Ha pucynke usobpakéu rpadur ¢pyHrnuu y=f(x) u orme-
YyeHBI TOUKY —7, —3, 1, 7. B KaKo# 13 3TUX TOUEK 3HAUECHUE
MPOM3BOLHON HauMeHbIlee? B oTBeTe yKaMKUTE 5Ty TOUKY.

BokoBoe pebpo mpaBUIBHON TPEYTOJBLHON MUPAMUILI PaB-
HO 10 m 0o6pasyeT ¢ IJIOCKOCTHLIO OCHOBAHUSA YTOJI, CUHYC
KoToporo paseH 0,8. HaiiguTe BbICOTY OCHOBAHUSA IHUPAMU-
IBI.

Hatinure 3Hauenue BoipaskeHuda log, 104 —log, 6,5.
KosdduiineHT mosesHoro AeficTBUS HEKOTOPOTO ABUTATES

omnpeensaerca GopMyoi 1 = % -100 %. IIpu KaxoM Hau-
1

MeHbIIIeM 3HAYEeHUN TeMIlepaTypbl HarpesaTeas T (B rpagy-
cax Keaneuna) KIII sToro geuraTens Oyger He mensime 80%,
ecau Temmeparypa xososuabHuka Ts=200 K?

Bproku poposxe pybamku Ha 30 % 1 Jelesiie NI KaKa Ha
22 %. Ha CKOJILKO IIPOIEHTOB Py0aIllKa JelleBie MUuIKaKa?
Hatigure nepBoobpasuyro F(x) mia pyuxmuu f(x) =4x+ 2,
ecJi MHOXXeCTBOM 3HAUEHUH IIepBO00OPA3HOIl ABIAETCA JyU
[—4; +o0). B orBere yramkure saHaueHue F(—2).
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Buner ma aBTobyc croutr 110 py6Gseit. Okumaercsa MOBBI-
menne 1meusl Ha 10 %. Kakoe manbosbiiee 4ucjiao GUIeTOB
MO:KHO Oymer kynuTh Ha 1000 py0ieii?

Ha rpaduke moxasamno maMeHeHUEe TeMIIepPaTypPhbl BO3ayXa
B HEKOTOPOM HAaCeJEHHOM IIYHKTe Ha IIPOTAKEHUU TPEX CYy-
ToK HaumHasd ¢ 0 yacoB cy66oTel. Ha ocu abciuce orMmeua-
erTcsa BpeMs CYTOK B dacax, Ha OCH OPAUHAT — 3HAUEHUe
TeMmIiepaTypbl B rpagycax Ileabcus. OmnpenenuTe mo rpadu-
Ky HaNMEHBIIIYI0O TeMIepaTypy BO3AyxXa B HOUL C CyOOOTHI
Ha BocKpeceube. OTBeT maiiTe B rpaaycax lleancus.

°C

0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00

cy66oTa | BOCKpEeCeHbe | ToHemeJbHUK

3 Haiigure maomans Tpamenuu ABCD.

1| B C

/[ /
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4 JIBe (GaObpUKM BBIMYCKAIOT OMMHAKOBBLIE CTEKJA IJS aBTO-
MoOuabHEIX (pap. IlepBag @pabpura Beimyckaer 45 % stux
cTéxoi, Bropaa — 55 %. Ilepsaa pabpuka BeimyckaeT 3 %
OpaxKoBaHHBLIX CTEKOJI, a Bropas — 1 %. Haiigure Beposr-
HOCTh TOTO, UTO CJYUYAHHO KYIJIEeHHOe B MarasuHe CTEeKJIO
OKaKeTcsAd OpaKOBaHHBIM.

5 Pemute ypaBHenue log, x =5.

6 Oxpy:xkHOCTH, BOucamuas B Tpeyroabuuk ABC, Kacaercs
cropoa AB, BC u AC B Toukax M, K u P cooTBeTCTBEH-
Ho. Haiinure mepumerp Tpeyroabauka ABC, eciu AP =35,
BM=6,CK=T1.

7 Ha pucynke nzobpaxéH rpadmKk HEKOTOPOH MYHKIUU Y =
=f(x). PyHKIUA

F(x) = —x3—27x? - 240x—8

— onHa u3 mepBoobOpasHbIxXx GyHKIUU f(x). Hatigure mio-
m1aab 3aKpalneHHoi (GUrypsl.

—10/ \—8 0| x

8 Ilnomans G0KOBOII mOBepxHOCTH KoHyca paBHa 10 cm?. Pa-
INyC OCHOBAHUSA KOHYycCa yBeJIWUHJIU B 6 pas, a 00pasyoIryio
yMeHbINIUJIU B 4 pasda. Halinure miormaab 60KOBOI ITOBEPX-
HOCTH IIOJIy4MBIIerocsa KoHyca. OTBeT gaiite B cM2.

9 Brruucaure logg 144 — logg 4.

10 TewmmepaTypy HarpeBaTeJbHOTO djieMeHTa (B rpagycax Keib-
BMHA) B 3aBUCHMOCTH OT BpeMeHU (B MUHYTAaX) MOXHO BBI-
yucaars mo dopmyie T(t) =Ty + at + bt?, rme Ty =760 K,
a=34 K/vmun, b=—0,2 K/Mmun?. 3BecTHO, YTO IPH TeM-
nepatypax HarpeBatess cBoiliie 1600 K mpubop mosker uc-
MOPTUTHCSA, IIOITOMY ero HyKHO OTKJUYaTh. OmpexaenuTe,
yepes3 KaKkoe HamboJbIllee BpeMs (B MUHYTaxX) mMocje Havajaa
paboThl HYKHO OTKJIIOUATh IIPUOOP.
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ITonoBuHY BpeMeHU, 3aTpaueHHOTO HA HOPOTY, aBTOMOOMJIb
exXaJj co ckopocTbio 90 KM/4, a BTOPYIO ITOJIOBUHY BpeMeHU! —
co ckopocTtbio 60 Kkm/u. Halimure cpegHIOI0 CKOPOCTH aBTO-
MOOMJIA Ha MPOTAMKEeHUU Bcero myTu. OTBeT maiiTe B KM/4.
Haiinure HamMeHbIllee 3HaYeHNE (DYHKIIUHT

y=13—7sinx—9x

Ha OTpesKe {—3?”; O} .
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BoapHOMYy mpomnucaH Kypc JIeKapcTBa, KOTOPOe HYYKHO IIPU-
HuMaTh, mo 250 Mr gBa pasa B JeHb B TedyeHue 7 IHeM.
B oxmoit ynakoske JiekapcTBa cogep:xkuTca 10 TabieTox 1o
125 mr. Kakoe mauMeHbIlIee KOJNUECTBO YIAKOBOK IIOHAI0-
0uTCcA Ha BeCch KypcC JieueHus?

Ha gmarpamme mokasaHO YHCJIO 3aIIPOCOB co ciioBoM EI'9,
cIeaHHBIX HA HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MeCAIlbI
¢ aaBapsa oo gexabps 2009 roga. ITo ropusoHTain yKasbiBa-
IOTCSI MECHAIIBI, 10 BEPTUKAJIN — YHMCJIO 3aIPOCOB 34 JaHHBIN
mecarn. OupegenuTte Mo fuarpaMMe, BO CKOJIBKO pa3 MaKCH-
MaJIbHOE MeCSIYHOe YKCJIO 3alIpocoB co caoBoM EI'D B 2009 ro-
Ay IIPEeBBIINIAJO MUHUMaAJbHOE MEeCAYHOEe YMCJIO 3aIIPOCOB.

SAHB (l)eB Map aIip Mai MIOH UI0JI aBT CeH OKT HOS JeK

3 Ha xkimetuaroii 6ymare ¢ pasmepom KJjeTku 1 x 1 mzobpa-

JKEH MPSIMOYTOJIBHBIN TpeyroabHuk. Halimure mJIuHYy €ro
MeJNaHbl, IIPOBEAEHHON K THIIOTEHY3e.

4 HaiiguTe BepoATHOCTH TOTO, UTO IIPU GPOCAHUYU ABYX KyOu-

KOB Ha KaXJOM BBIIIaAEeT MeHee 4 OYKOB.
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Pemure ypaBuenue 515 =0,04.

Xopabel AB u CD oKpy:KHOCTH IIepeceKaroTca B Touke M.
Hatigure M A, ecnu MB=12, MC=16, MD—=6.

Ha pucynke nsobpakén rpadpuk pyHkiuu y=f(x) u Kaca-
TeJbHAsA K HeMy B TOUKe ¢ abciiuccoii xo. Haiimure sHaueHue
npousBogHON f’(x) B Touke Xg.

Yy

R R

0|01 N~ x

Tanrenc yria Me Ay OOKOBBIM pPeOpPOM MIpPaBUJIBHOI ue-
TBIPEXYTOJBHON NMUPAMUABI U IIJIOCKOCTHIO €€ OCHOBaHUSA
paBeH 2. Haiigure TaHreHC yria MeXXAY ILIOCKOCTBIO

0OKOBOM I'paHU ¥ MJIOCKOCTHIO OCHOBAHUSA MUPAMUIBI.

28
Qlog, 7°
Bpems monéra msadua, OPOIIIEHHOTO MO YIJIOM & K TIJIOCKOI
TOPU30HTAJILHON IIOBEPXHOCTH 3€MJIM, MOMKHO IIOCUUTATDH 110
20 sin o

HaiinuTe 3maueHme BLIpaKeHUA

dopmye t = (c). IIlpu xakoM HamMeHBIIIEM 3HaUe-

HUU yria (B rpagycax) BpeMs B II0JETe OyaeT He MeHbIIe
2,5 CeKyHI, ecaiu MAY OpocaioT ¢ HAYAJbHOII CKOPOCTHIO
Vo =25 M/c? YcKopeHUe CBOOOIHOTO MaJeHUsl g cuuTaiTe
paBHBIM 10 Mm/c2.

ITepByio OJIOBUHY TPACChl aBTOMOOUIIL IIPOEXAJ CO CKOPO-
ctbio 90 KM/4, a BTOPYIO — €O cKopocThio 60 km/u. Hafimure
CPeIHIO CKOPOCTh ABTOMOOUJIA HA MPOTAKEHUN BCETO IYTH.
OrBeT maiiTe B KM/4.

B kaxoii Touxke orpeska [0; 8] mepBoobpasHas F(x) ansa
dyarnun f(x) = x2 — 8x — 4 JOCTUTaeT CBOET0 HAVMEHBIIIETO
HA 9TOM OTpPe3Ke 3HAUEeHUA?
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1 IIIxaTyaxa 1 e€ KPBIIIKA UMET (POPMY IPAMOYIOJbHOTO I1a-

pannenenunena. [nauHa, MUpUHA U TJIyOWHA MIKATYJIKU PaB-
HEI coorBeTcTBeHHO 20 c¢M, 15 cm 1 10 cMm. BricoTa KpBIIIKHT
paBHa 2 cM. [y OOMBKYU MU3HYTPHU IMKATYJIKH U €€ KPBIMIKA
npuobpesn Kycok artisaca. Haligure (B KBaApaTHBIX CAHTH-
MeTpax) ILJIOIIAAb 3TOI'0 KYCKa, ecJii OH ObLI KYILJIEH C 3ama-
com B 10 % ot oObuBaeMoil IIomagu.
Ha guarpamme mokasaHoO pacipeesieHle BBHIIJIABKU MeIu
B 10 crparmax mupa (B TeicaAuax ToHH) 3a 2006 rox. Cpemu
IpeJCTaBJIeHHBIX CTPAH IIEPBOE MECTO IO BBIMJIABKE MeAu
saaumaiau CIIIA, mecaroe mecto — Kasaxcraum. Kakoe mecTo
sanumaJta Poccua?

1400
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800 —
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400 —
200
0
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3 Haiigure miomane KBagpaTa, 1300pakEHHOr0 HA KJIETUYaTON

OyMmare ¢ pasmepoM KJjeTKu 1 ¢cm X 1 cM (cM. pucyHOK). OTBeT
JaiiTe B KBaJAPATHBIX CAHTHUMETPaX.
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4 dabpuka BeIIyCKaeT cyMKu. B cpentem Ha 118 KauecTBeH-
HBIX CYMOK IIPUXOIUTCA CeMb CYMOK CO CKPBITBIMU AedeK-
ramu. HaiignTe BepoOATHOCTb TOTO, UTO KYILJIEHHAA CyMKa
OKa’KeTcA KauyeCTBEHHOI.

5 Haiigure Kopeub ypaBHeHuA 9. 2% = 6*.

6 Ha cropone AC tpeyromsauka ABC B3ATa Touka M, MpuyéM
AM : MC =2 :7. Halingure 1mioianb TpeyroabHuxka ABC,
ecay IJIomanb TpeyroibHuKa ABM pasuHa 4 cm?. OrBeT
IaiiTe B KBaApPaTHBLIX CAHTUMETPAX.

B

A M C

7 Ha pucynke msobpaskéH rpaduk GQyHKIuHN y=f(x) u Kaca-
TeJbHAsA K HeMy B TOUKe ¢ abciimccoii xg. Haiimure sHaueHmne
npousBogHoi [’ (x) GyHKIUK y=f(X) B TOUKe Xg.

y

T TN

—

=
yd
N
K




110

10

11

12

JAMATHOCTUYECKUE PABOTHI (SATAYM 1—12)

066M KoHyca paBeH 6 cv3. Uemy paBeH 00B6M IIMIMHIPA,
KOTOPBIA MMeeT TaKoe JKe OCHOBAHNEe U TaKyIO JKe BBICOTY,
KaK U JaHHBIH KoHyc? OTBeT maiiTe B cMS.

Haiinure 3HaueHUe BhIpaskeHns 3~ 1°:48717.16716,

ITpu Temneparype 0 °C penbc umeer giauny lop =10 m. IIpnu
MPOKJaZKe IyTeil MeXIy peibcaMM OCTaBUJIU 3a30P B 6 MM.
IIpu Bo3pacTaHUU TeMIIepaTyphl OYAET TPOUCXOIUTH TEILIO0-
BO€ pacIIupeHNe pejbca, U ero JJuHa OyJeT MeHSATHCA II0
3aKOHY

1(t°) = lo(L+a-t°),

roe @ =1,2-1072(°C) ! — ko5 PUIEHT TEILIOBOrO PACIIN-
peHus, t° — remmneparypa (B rpagycax Ileascus). Ilpu kaxoit
MUHUMAJIbHOU TeMmmepaType (B rpagycax llenbcua) Mmexay
pesibcaMu MCUEe3HEeT 3a30P?

Wwmerorca asa cocyna. Ilepsriit cogepsxut 30 Kr, a BTOPOit —
20 Kr pacTBOpa KHCJOTHI PAa3JNUYHLIX KOHIIeHTpamuii. Ecianu
STH PACTBOPBI CMEIIATh, TO MOJYUYUTCS PACTBOP, COAEepIKa-
muit 68 % xuciaorel. Eciu ke cMelIaTh paBHBIE MACCHL 3TUX
PacTBOPOB, TO MOJIYUYUTCS PACTBOD, comep:xamuin 70 % Kuc-
70ThI. CKOJMIBKO KMJIOTPAMMOB KMCJIOTHI CONEPIKUTCA B IIep-
BOM cocyze?

x> —6x+36

Haiinure HanmMeHbIllee 3HaUeHNe PYHKIIUT Y =
x

Ha orpeske [3; 9].
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1 B kBapTupe, rie IpokuBaeT Bajepuii, ycTaHOBJIEH IIPUOOP
yuéTa pacxojia XOJOomHo# Boabl (cuéTumk). 1 mMapra cuér-
YUK TOKasbIBas pacxon 182 xky6.M Bombl, a 1 ampeas —
192 ky6. m. Kakyio cyMMy moJIKeH 3aIlIaTUTL BaJjepuii 3a
XOJIOZHYIO BOAY 3a MapT, ecju meHa 1 Ky0. M X0J04HOI BOAEI
cocrasiasdeT 23 py6. 10 Kom.? Orser gaiiTe B pyOJIaX.

2 Ha rpajuke, n300pak€éHHOM HA PHUCYHKe, IIPeICTaBJIEHO
u3MeHeHNe OUPIKeBOM CTOMMOCTHI aKIIUU Ia30J00LIBaIoIe
KOMIIaHUY B TIEePBbIe Be Hexeau HoA0ps. [[Ba apyra — Cep-
reii u Biragumup — npuobpesu mo 16 akiuii KOMIaHUYA Kad-
neiii: Cepreii — 2 Hoa6psdA, a Boagumup — 3 Hosa6psdA. Cepreit
npojaJ cBou axkiuu 9 HoaOps, a Biagumup mpomaa cBou
13 HOs160psi. Ha cKoMbKO py0Jieil yOBITOK OZHOTO U3 APY3eit

0oJIbIlle, UeM YOBITOK APYroro?

|
CTOI/IMOC‘TI:} \
onnoﬁ{ax‘ung

(B py0JIsix)

(=2}
o
=)

ancia
HOSIOpsI
1 3‘ G‘) 1‘4

3 HaiiguTe maomaah Tpameuy, N300paKEHHOI Ha PUCYHKE.
Yy

8 R

O

wkk———-
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JBe GabpuKu BBITYCKAIOT OAWHAKOBBIE CTEKJIA AJIA aBTO-
MoOuabHEIX (pap. IlepBag @pabpura Beimyckaer 70 % stmx
CTEKOJI, U3 KOTOPLIX 5 % umeror medexTs, Bropas gabpura
Beimyckaer 30 % crékoin, u3 KoTopbix 4 % mmeror medex-
Thl. HaliguTe BepOATHOCTh TOTO, UTO CHAYUYAHO KYIIJIEHHOE
B MarasuHe CTEeKJIO OKaKeTcdA ¢ aAedeKTamu.

Pemture ypaBHeHME
VT7—6x = —x.

Eciu ypaBHeHMe nMmeeT 6ojiee OSHOTO KOPHSA, B OTBETE YKa-
JKUTEe OOJIBINTUN U3 HUX.

Touku A u B mendaT OKPYsKHOCTH HA ABE AYTI'U, AJIUHBI KOTO-
peIx oTHOcATCS Kak 9:11. Haligure BeJIMUMHY BIIMCAHHOTO
yrJja, oIMparolerocsi Ha MeHbINyo u3 ayr. OrBeT maiiTe
B rpajycax.

Ha pucynke mzobpaxkén rpadur y = f'(x) IpOM3BOAHOM
dyurnuu f(x), onpenenéHuoi ua uarepsaye (—3; 8). Haii-
IUTe TPOMEXKYTKU Bodpacranua pyurinuu f(x). B orBere
YKaKUTEe CYMMY IIeJBIX TOYeK, IPUHALJIeKAIUX 3TUM
IPOMEKYTKAM.

y=1'(x) | ¥

\

8 Jlana mpaBuJbHAs YeTHIPEXyrojbHaa mupamuza PABCD

¢ BepIIMHON P U CTOPOHOI ocHOBaHHUA, paBHOH 15v/2. Haii-
IUTe paccToAHME OT cepeanHbl pebpa PB no miockoctu APC.
12 3rn

9 Haidigure 26 sin ¢, ecam cos * =~ 1 — < A < 2m.

13 2
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Paccroanue (B KuaoMeTpax) 0 JUHUU FOPUIOHTA OT HABJIIO-
JaTesis, HaXOAIIerocsa Ha HeOOJbIIION BeICOTE /i KM HaJ 3eM-
JIEH, BBIUKCAsgeTcA mo popmyie =+ 2Rh, rme R=6400 xm —
paaunyc 3emau. YesloBEeK CTOUT Ha TJIsKe HA YPOBHE MOpPA.
K masky BeféT mecTHHIA, KAXKIAsd CTYIIeHbKA KOTOPOI MMe-
eT BeICOTY 24 cM. Ha Kakoe MUHMMAaJbLHOE KOJIUYECTBO CTY-
MeHeK HYKHO IMOAHATHCA YeJOBEeKY, UTOOBI PACCTOSHME OT
Hero JI0 TOPU30HTa OBLJI0 He MEHBIIIe BOCbMHU KHUJIOMETPOB?
IIpucranum A u B pacmoJjoskeHbI Ha peke. KaTep mpoxoaur
or A 1o B u o6paTHO 0€3 0CTaHOBOK CO CpedHell CKOPOCTBIO
24 kM/4. HalijuTe CKOPOCTh TeUEHUS, €CJIU COOCTBEHHAS
CKOpOCTh KaTepa paBHa 25 KMm/4. OTBeTr maiiTe B KM/d.
Haiinure HauMeHbIIIee 3HaUeHNE QYHKIAT

y=x3—4x?-3x—11

Ha orpeske [0; 6].



IToaroroBka k uactu 2 EI'O mo maremaTruke.
Sagzauu 13—19

J s samucu pellieHU 1 OoTBeTOB Ha 3agauus 13—19 mucmoansyiiTe
6sauk oTBeTOoB Ne 2. 3amuIlnTe cHAUAJa HOMED BBIIOJHIEMOTO
saganusa (13, 14 u T. n.), a 3aTeM IIOJHOe 000CHOBAHHOE pellleHune
n OTBET.
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Juarmocruueckas padora Ne 17

(3adaua 13) a) Pemnre ypasaerue 3 sin? x + 5 sin x + 2=0.
0) Haiigure Bce KOPHU 5TOT0 ypaBHEHUA, IPUHALIEKAIIITE

OTPE3KY [%, 2 n} .

(3adaua 14) Tourka P aBasierca cepeguHoii pebpa BB; Kyba
A...D,. [Inuna pebpa Ky6a paBua 4. IL1ocKOCTh & TIPOXOIUT
yepes Touky D; mapajuieabHo npamoit C1P Tak, 4To 13 TPEX
CJeIVIOIINX YTBEPIKIASHUN ABa UCTUHHLI, a OJHO JIOXKHO:

1) «||ABy;  2) a|| AC;

3) maomiaab ceueHUs Ky0a IMJIOCKOCTBHIO o MeHbIle 8.

a) ITocTpoiiTe ceuernmne 9TOro Kyba IJIOCKOCTBIO (.

60) HaiimuTe miaomiaab 9TOTO CeUeHUA.

(3adaua 15) Perture HepaBeHCTBO

|2x — 6T +]2x — 6|71 < 2.

(3a0aua 16) OTpesokr, coeqgUHAIOIUN BepiiuHy A pomba
ABCD c cepenunoit cropousl BC, paBeH cTopoHe pombOa.

a) JIokasKuTe, YTO BLICOTa poM0ba, MPOBeNEHHAA 13 BEPIIIN-
HbI C, AeauT cTOpoHy AD Ha OTpPe3Ku, OAUH U3 KOTOPBIX
BTpoOe 0O0JIbIIIe APYIoro.

6) Haiigure nuaronanb AC pomba, eciiu U3BECTHO, UTO CTO-
poHa pomba paBHa /6.

(3adaua 17) 31 gexadbps 2013 roma Urops B3AT B OaHKe
100 000 py6seir B KpeauT. CxeMa BBIIJIATHI KPeIUTA CJIELY-
forrasa: 31 mekaOps KaKIoro cjemyolnero roga 6aHK HadMC-
JISIeT TMPOIIEHTHI Ha OCTABIIYIOCA CyMMy moJira (T.e. yBeJau-
YMBAET JOJIT Ha HEKOTOPOe KOJMUYECTBO IIPOIEHTOB), 3aTEM
Hrops nepesoaut ouepenHoil Tpauiin. VIropb BBIILIATHI Kpe-
IUT 3a ABa TpaHIIa, mepeBensa B nepsulii pas 51 000 pyb.eii,
a BO BTOpoil — 66 600 pyoJeii. IToxg xaxoil mpoieHT GaHK
BeIIAT KpenuT Mropio?

(3a0aua 18) HaiinuTe 3sHaueHUs mapaMeTpa @, AJS KaxKIOTO
M3 KOTOPHIX IIPHU JII000OM 3HAUEHWM mapamMeTrpa b mMeeT XOTS
ObI OJTHO pellleHNre CHUCTeMa YpaBHeHU

(1+3x2)%+ (b2 —4b+5)Y = 2,
x?y? + (b—2)xy +a®+ 2a = 3.
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7 (3a0aua 19) Ha gocke mHamucamo 6ojee 40, HO MeHee 48 11e-
Jabix uncesn. Cpennee apudMeTHUECKOe STHUX YKCeJ PaBHO —3,
cpenHee apu(PMeTHUECKOe BCEX IIOJIOMKUTEIbHBIX 13 HUX PaB-
HO 4, a cpefHee apuPMeETUUECKOE BCEX OTPHUIlATEILHBIX U3
HHUX paBHO —8.

a) CKOJIBKO umceJI HallMCaHO Ha JOocKe?

0) Kaxux umces HammcaHO OOJBITE: TMOJNOMKUTEIbLHBIX UJIN
oTpUIlATEeIbHBIX ?

B) Kakoe HanboJibIllee KOJIMUYECTBO MOJOMKUTEIbHBIX UNCEJI
MOJKeT OBITh cpeau HUuX?
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Juarmocruueckas padora Ne 18

(3a0aua 13) a) Pemure ypaBHeHUE COS (3777: — Zx) =+/3 sin x.

6) HaiinuTe Bce KOPHU 9TOr0 YpaBHEHUS, IPUHALIEKAIILE
npoMexXKyTKY [—37m; —27].

(3a0aua 14) OcHoBaHMe TPAMOII YeTBHIPEXYTOJBLHON HPU3-
MBI A...D; — npamoyroabHuk ABCD, B xotopom AB =5,
AD =+/11. Paccrosuue mexny npameimu AC u B;D; pas-
HO 12.

a) ITocTpoiiTe ceueHre IPU3MBI IMJIOCKOCTHIO, IPOXOAAIIEH
yepes cepeanny peopa AD mepneHIUKYJIAPHO mpamoi BD.
6) Haiigure TaHTeHC yrJyia MeKAy IIJIOCKOCTHIO OCHOBAHUSA
MIPU3MBI U IJIOCKOCTHIO, IIPOXOAIIEH yepe3 cepeAuHy pebpa
AD nepneHIUKYyJIAPHO mpamoit BD;.

(3adaua 15) Pemture HepaBeHCTBO

log, (x —2)-log,(x+2) <O0.

(3a0aua 16) BokoBas cropoua CD tpameniuu ABCD paBHa
ocuoBaHmuio AD.

a) Joxkaxkure, uro CA — 6uccexrpuca yraa BCD.

0) IIpamas, mpoxoadiiad uepes Bepminuy C meprIeHIuKyIap-
HO CD, mepecekaer 60KOBYyI0 cTopoHy AB B Touke M. Haiinu-
Te oTHoIIeHue BM : AM, ecau ussectHo, utro AD=CD =2BC
u Z/ADC=60°.

(3a0aua 17) Onsa xouer B3aATh B KpeauT 1 000 000 pyoG.ieii.
IToramienue KpeguTa IIPOUCXOAUT Pas3 B I'OJ PABHBIMU CyM-
Mamu (KpoMe, MOKeT ObITh, IIOCJIEMHEHN) mocjie HaunCIeHI s
nporteraToB. CraBka mpomenTa 10 % romosrix. Ha xakoe mu-
HUMAaJbHOE KOJHNUYECTBO JieT MoyKeT OJid B3SATh KPEIUT, UTO-
ObI esKerofHble BhIILIATHI OblIu He 6oJsiee 240 000 pybieii?
(3a0aua 18) Haiigute Bce maphl Uuces a 1 b, I KarKI0MH
13 KOTOPBIX UMeeT He MeHee MATHU perreHuii (x; y) cucreMa
ypaBHEHUN

bx(2x—y)+(y—-1)(2x-y) =bx+y—1,
4x®> +y® +axy = 1.
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7 (3adaua 19) 3agymMaHO HECKOJbKO (He 00g3aTeIbHO pas3imy-

HBIX) HATYPAJIbHBIX UMCeJI. OTHU YKCJa U BCe UX BO3MOKHEIE
CYMMGBI (110 2, 110 3 ¥ T. [.) BHEIIIMCHIBAIOT Ha JOCKE B IIOPAMI-
Ke HeyObIBaHHUs. EC/IM KaKoe-TO YMCJIO 71, BRIIKCAHHOE Ha
IOCKe, IOBTOPSAETCS HECKOJbKO pas3, TO Ha JOCKE OCTaBJIA-
eTCs OJHO TAaKOe UMCJO 7, a OCTAJbHbIEe UHCJia, PaBHbBIE 7,
crupatorcsa. Hampumep, ecau 3agymans! uuciaa 1, 3, 3, 4, To
Ha JgocKe Oymer 3ammcad Habop 1, 3,4, 5,6, 7, 8, 10, 11.
a) IIpuBenuTe mpumMep 3aAyMaHHBIX YKUCEJ, AJIA KOTOPBHIX Ha
Iocke Oymer 3ammcaH Habop 2, 4, 6, 8.

0) CymrecTByeT Ju IpUMep TaKUX 3aAyMaHHBIX UHCEJI, NI
KOTOPBIX Ha JOCKe Oyier s3amucax maobop 1, 3, 4, 5, 6, 9, 10,
11, 12, 13, 14, 17, 18, 19, 20, 22?

B) IIpuBenuTe Bce MpuMephl 3aAyMaHHBIX UKCEJ, OJISI KOTO-
PBIX Ha AOoCcKe Oymer sammcadn Hadtop 9, 10, 11, 19, 20, 21,
22, 30, 31, 32, 33, 41, 42, 43, 52.
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3amaua 13

ITodzomosumenvHble 3a0aHUSA

a) Pemure ypaBuenue 7 cos? x — cos x —8=0.
60) Haiinure Bce KOPHU 3TOT0 YpaBHEHUA, IIPUHAAJIEKAIINE

r 371
OTPE3KY |——; ——|.
PesEyY [ 2° 2
a) Pemute ypaBHeHUE 8 sin* x+ 10 sin®? x — 3=0.
6) HaiiguTe Bce KOPHU STOTO ypaBHEHUs, IIPUHAIIEKAIIE

TIPOMEKYTKY {—71; —27r] .

2
4cosx—5 1
a) Pemure ypaBHeHUE =2
) P 2cosx—1+200s2x—cosx
6) Haiinure Bce KOPHU ATOr0 YpaBHEHUA, IIPUHAAJIEKAIIINE
IPOMEKYTKY [—47t; —5?71:] .
6 7

a) Pemure ypaBHeHUE

5 — +1=0.
Ccos* X COosX
0) HaiinuTe Bce KOPHU 3TOr0 YpaBHEHUs, IIPUHALIEKAIIINE
otpesky [—3r; r].
a) Pemure ypaBHeHHE 365" 2% = 2 sin
60) HaiinuTe Bce KOPHU 3TOT0 yYpaBHEHUA, IIPUHALIEKAIIINE

IPOMEKYTKY [——' —==1.

a) Pemure ypaBueHue (365" %)~ 008 ¥ — gsin ¥,

6) HaiiguTe Bce KOPHU 9TOTO ypaBHEHUs, IPUHAIJIEKAIIIE
.

IPOMEKYTKY [—7, —ZE] .

a) Pemnure ypaBuenue 3 cos? x —4 sin x +4=0.

6) HaiinuTe Bce KOPHU 5TOr0 yYpaBHEHU, IIPUHALIEKAIIINE

OTPE3KY [—57”; 77:} .
a) Pemure ypaBHeHHE 15%°5 % = 3°08%. (0,2)~ Sin ¥,

6) HaiinuTe Bce KOPHU 5TOr0 YpaBHEHU, IIPUHALIEKAIIINE
OPOMEKYTKY [—371; —%T] .

a) Permure ypasuenue logs(2 cos? x4 3 cos x +1) =1.

6) HaiinuTe Bce KOPHU STOTO ypaBHEHUS, IPUHAIIEKAIIE

IPOMEKYTKY {—%; —27r] .
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a) Pemmure ypaBHenme 2 cos 2x — 12 cos x + 7=0.

0) HaiinuTe Bce KOPHU STOTO ypaBHEHUS, IIPUHAIIEKAIIIIE

OTPEe3Ky [—n; 57”} .
3auémHuvle 3a0aHus

a) Pemure ypaBHenue 8 sin?x—2sinx—3=0.

0) HaiinuTe Bce KOPHU 3TOTO ypaBHEHUS, IIPUHAIIEKAIIIIE
orpesky [0; 7].

a) Pemmure ypaBHeHue logs(cos x + sin 2x + 9) = 2.

6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUS, IpUHAAJIEKAIILE

MIPOMEKYTKY [3?”, 375}.
a) Pemure ypasuenue (2x2 —5x —12) (2 cos x +1) =0.
0) HaiiguTe Bce KOPHU 5TOrO ypaBHEHUS, IIPUHAJIEKAIIIIE

MIPOMEKYTKY [— %; n} .

a) Pemure ypaBHeHUE

5 19
tg?x sinx
0) HaiiguTe Bce KOPHU 5TOr0 ypaBHEHWUs, IIPUHAIIEKAIIIE

+17=0.

OTPE3KYy [—%T; —277:} .

a) Pemure ypaBHenue 2 sin 2x + sin x =4 cos x + 1.
6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUS, IIpUHAAJIEKAIILe

T, 31}
TIPOMEKYTKY [ 53 o |-
. 2(m .. (3=m
a) Pemure ypaBHeHUE V2 sin Bl + x| =sin 5 +x).
6) HaiinuTe Bce KOPHU 3TOr0 yYpaBHEHUS, IIpUHAAIEKAIILE
TIPOMEKYTKY [—57”; —n] .
7 10

+3=0.

Sin2 X sin x
0) HaiinuTe Bce KOPHU 5TOTO ypaBHEHUS, IIPUHAIIEKAIIIIE

OTPE3KY {—57”; n} .

a) Pemure ypaBHeHUE

a) Pemute ypaBHeHUE — 12 - 8 +2=0.
()

6) HaiiguTe Bce KOPHU 9TOTO ypaBHEHU:A, HPUHAIJIEKAIITE

MIPOMEKYTKY [27r; %}
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a) Pemure ypaBHenue 2 cos 2x + 4 cos(%r — x) +1=0.

6) Haiinure Bce KOPHU 3TOTO YpaBHEHUA, IIPUHAAJIEKAIIINE
OpoMeXyTKY [7; 3x].
a) Pemure ypaBHenue 3 cos 2x + 5 sin x+1=0.

6) HaiiguTe Bce KOPHU STOTO ypaBHEHUS, IIPUHAIIEKAIIE

OTPE3KY [—7—277:; —3777:} .
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3amaua 14

ITo0zomosumenvrble 3a0aHUA

IIpamsie, comep:katie péopa DA u BC TpeyTroJbHON TUPaAMU-
nsl DABC, B3auMHO IeplueHaukyaapabl, DA =10, BC = 24.
a) IloctpoiiTe ceueHme TUPAMUABLI ILIOCKOCTBIO, ITPOXOMSIIEN
yepe3 cepenuHy pedpa BD u mapasuienbuoii npambiM AD u BC.
0) Hatigure paccrosuue Mexay cepeasuuamu pédep BD u AC.
B npaBuibHOI IIecTUYroJbHON IpusMe A...F; Bce pédbpa pas-
HbI 10.

a) IocTpoiiTe ceueHMe MPU3MBI MJIOCKOCTHIO, TPOXOIAIIEH
uyepes Touxku E, By u Cy.

0) Haiinure paccroanue ot Touku E no npamoit B{C.

B nupamuge DABC usBecTHBI JanHb pédbep AB=BC=DA=
=DC=13, DB=8, AC=24.

a) ITocTpoiiTe 00IIIMII HEePIEHAUKYJIADP K nmpambiMm DB u AC.
0) Haiimure paccroanue mexxay npameimu DB u AC.

B npaBunbHO# Tpeyroabuoit mpusme ABCA1B1C; Bce pébpa
paBHBI 2.

a) IlocTpoiiTe oOIMIMIT MEePIEHANUKYIAP K nIpaMbiMm AA; u BC;.
0) Haiigure paccroanue mexxay npambeimu AA; u BC;.
OcHoBaHue IPAMOIi TpeyroabHOU npusmbl ABCA;B;C1 — Tpe-
yroabHuK ABC, B KoTopom AB=AC =28, a oiuH U3 yIJOB pa-
BeH 60°. Ha pedope AA; ormeuena Touka P Tak, uto AP:PA; =
=1:2. Paccroanue mesxay npameimu AB u B;C; pasHo 18/3.
a) [loxkasKkuTe, 4TO OCHOBAaHUSA BBICOT TPEYTroJbHUKOB ABC 1
PBC, npoBenéuubix K cropoHe BC, coBnazaior.

0) Haiigure Tanrenc yriaa me:xay miaockoctsavu ABC u CBP.
B mpaBuabHO# ueThIpéxyroabHoi mpusme ABCDA1B1C1D;
CTOPOHBI OCHOBaHUA PaBHBI 1, a O0KOBBIe peOpa paBHEI 4. Ha
pebpe AA; ormeueHa Touka E tak, uro AE:EA;=3:1.

a) IToctpoiiTe mpamMyto mepeceuenus miaockocreit ABC u BED;.
6) Haiimure yron mexxkay miaockoctamu ABC u BED;.

Touxka K ypmajieHa OoT KakAo¥ m3 BepiiuH KBagpata ABCD,
CTOpPOHA KOTOpOro paBHa 6v/2, Ha paccTosHue, pasHoe 10.

a) [JokasKuTe, 4YTO OCHOBaHUE IMEPIEHANKYJIAPA, OMYIIEeHHOTO
u3 Touku K Ha IMJIOCKOCTb KBajpaTa, COBIAAAET C IIeHTPOM
KBajpara.
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0) Haiimure paccrosaue oT Touku K 0 IIJIOCKOCTY KBaapara.
B npasunbHOII 1IecTUyroJbHON mpusme A...F; Bce pédbpa pas-
HBI 2.
a) JlokasKkuTe, 4TO MJI0CKOCTSL BB F mepuneHAUKYIAPHA IIPA-
MO BlCl.
0) HaiinuTe paccrosuue oT Touku B g0 miaockoctu FB1C;.
B npaBuabHoit mectuyroabuoi nupamuae SABCDEF cropo-
HbI OCHOBaHUSA pPaBHEI 1, a O0OKOBBIE PEOpPa paBHEI 2.
a) ITocTpoiiTe 00IIMII HEePIEHAUKYIAP K IpaMbiM SB u AE.
0) Haiimure paccroanue Mme:xay npambimu SB u AE.
B mpaBunbHOM Terpasape ABCD touka E — cepenmua peo-
pa BD.
a) ITocTpoiiTe ceueHme TeTpasapa IJIOCKOCTHIO, IPOXOAAINEH
yepes mpamMyo AE ¥ neprneHAUKYJIApHON miaockoctu ABC.
0) Haiigute cuHyc yria Memxay upsamoii AE U IJIOCKO-
cteio ABC.

3auémuvie 3a0aHUS
BricoTa mpaBuaIbHON TpeyrosbHOI mupaMuiabl pasua 20, a
MeJnaHa e€ OCHOBAHUA paBHA 6.
a) ITocTpoiiTe ceueHne TUPaMUIbI IIJIOCKOCTHIO, IPOXOAAIIEH
yepes eé BepIINHY U HePHeHIUKYJIIPHON pedpy OCHOBAHM’A.
0) HailimuTe TanreHc yriia, KOTOpPhIM o6pasyeT 60K0Boe pedpo
C IIJIOCKOCTBIO OCHOBAHMUS.
OcuoBanue nmupamMmuabl DABC — paBHOOEIPEHHBINA TPEYTOJIb-
HuK ABC, B KoTopoMm AB = BC =13, AC = 24. Peb6po DB
MEePHeHANKYISIPHO IIJIOCKOCTH OCHOBaHUA U paBHO 20.
a) lokasKuTe, 4TO IJIOCKOCTD, IeprneHauKyasapHad AC u mpo-
XoAAIIaA yepe3 TouKy D, MPOXOAUT uepes TOUKy B.
0) Haifimure TanreHnc aByrpaHHoro yria mpu pebpe AC.
Bricora mpaBuMJIbHOM TpeyroJibHOW mMuUpaMuabl paBHa 16, a
MeauaHa €€ OCHOBAHHUSA paBHa 8.
a) ITocTpoiiTe ceueHMe MUPAMUILI IIJIOCKOCTHIO, ITPOXOIAIIEH
yepes e€ BePIINHY U MEePIeHANKYJIAPHON pebpy OCHOBAHUA.
0) Haiigure TaHTeHC yriia MEKAY IJIOCKOCTHIO OOKOBOM I'paHu
¥ TIJIOCKOCTHIO OCHOBAHUA.
B npasunbHOil ueTbIpéxyroabHoii mupamuge M ABCD c Bepiu-
HOIT M cTOpOHA OCHOBaHUS paBHa 3, a O0OKOBOe pedpo paBHO 6.
a) ITocTpoiiTe ceueHre MUPAMUILI IIJIOCKOCTHIO, ITPOXOIAIIEH
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yepe3d Touky C u cepenuny pebpa MA mapaiejabHO HpPs-
moit BD.

0) Haiigure nyomiaab 3TOro ceueHusd.

OcHoBaHMe IPAMOIT TpeyroabHoU npusmbl ABCA;B1Cy — Tpe-
yroabauK ABC, B KoTopom AB=BC =10, AC =16. Boxosoe
pebpo npusmbl pasuo 12. Ha pedbpe BB; orMeueHa Touka P
TakK, uro PB; = 3PB.

a) JloKkasKuTe, YTO OCHOBAHUSA BBICOT TPEYyroJdbHUKOB ACP u
ACB;, npoBefiéHHBIX K cTopoHe AC, cOBIIamarorT.

0) Hatigure Tanrenc yria me:xkay miaockocravu ACP u ACC;.
Juamerp OKpPy:KHOCTM OCHOBaHWA ImimHApa paBen 20, obGpa-
syromrasa muanegpa pasHa 28. ILmocKocTs, ImepeceKaroias och
IJINHIPA, IIepeceKaeT ero OCHOBAaHUA MO XopAaM MiuHbl 12 u 16.
a) Joxkaxkure, YTO CyMMa PACCTOAHUM OT BTUX XOPJ IO OCU
muaInHIpa pasHa 14.

0) Haiigure TaHTreHC yIjia MeKIy STOU IIJIOCKOCTHIO M IJIOCKO-
CTHIO OCHOBAHUS IIWJINHIPA.

B nupamuge DABC usBecTHBI JauHbI pédep AB=AC=DB=
=DC=13, DA=6, BC=24.

a) ITocTpotiTe obOIIMii TEepIeHANKYIAP K npaMbiM DA u BC.
0) Haiigure paccroanue mexay npambeimu DA u BC.

Touxka K yaajgeHa OoT KaykAou m3 BepinmH KBagpara ABCD
Ha paccrosHue, pasHoe 10, a oT ILJIOCKOCTH KBaapaTa — Ha
paccTosHUe, paBHOe 8.

a) Joxkaxkure, uTo miaockocTb AKC meprmeHAUKYJIAPHA OTpPes-
Ky BD.

0) Haiimure paccroanue ot Touku D mo miaockoctu AKC.

B nmpaBusnbHO# Tpeyroabuoit npusme ABCA1B1C; Bce pébpa
paBHBI 1.

a) [TloxakuTe, 4YTO OCHOBAHUS BLICOT TPEYyroJbHUKOB A;B1C
u A;B{C, IpoBeIEéHHBIX K cTOpoHe A1B;, coBImamaror.

0) Haiimure Tanrenc yria me:xay miaockoctramu ABC u CAqB;.
B npaBuabHoit mectuyronbuon nupamuase SABCDEF cropo-
HBI OCHOBaHUA PaBHBI 1, a 60KOBBIe péOpa paBHEI 2.

a) IlocTpoiiTe II0CKOCTh, IIPOXOAMAIIYIO Uepe3 TOUKY S u Iep-
HNeHINKYJIAPHYIO pedopy AF.

0) Haiigure cunyc yria me:xkay npamoil BC 1 IJIOCKOCTBHIO
SAF.
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3amaua 15

ITo0zomosumenvruvle 3a0aHus
Pemure HEpaBeHCTBO
(x=5)°%x—-7)"(x—8)% <o.
Pemmure HepaBeHCTBO

(2x — 15) (4 — 5x)* (x — 8)2
x2 —64 < 0.

Pemure HEpaBeHCTBO
1 1 S 2
x—5 x+57 x+6°

Pemure HepaBeHCTBO

(2°-0,25)(20°—0,05) (2* — 1) _
x+2 -

Permture HEepaBeHCTBO

logs (3x2 + 2x)
logs(6x2 —5x)
Pemure HEpaBeHCTBO

45 I 14
(x2+6x)2  x2+46x

+1>0
Pemure HepaBeHCTBO

4772 4.2:3 8> 0.
Pemure HEpaBeHCTBO
log? (64 — x%) — 5 log, (64 — x%) + 6 > 0.
Pemmure HepaBeHCTBO
logi4,5(35x—2) > 1.
Pemure HepaBeHCTBO

logs_5,(5x+2) -logs, 5(3 —5x) < 0.
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3auémuvle 3a0anus
1 Permure HEpaBeHCTBO
x(x+3)3(x+4)*(x+5)° <0.
2 Pemiute HepaBeHCTBO

x x 2
(4* —0,25) (5% — 0,04) (x= — 4) > 0.
x+1

3 Pemure HEpaBeHCTBO

(x+38)2(|x — 4|+ 5x—8)

<O0.
5x—3lx+2|+2

4 PemiuTe HepaBeHCTBO

(x—T7)2(|x— 6|+ |x +6|) (logg (x — 5) — logg (x + 5)) <0
vVx—4—+vx+4 s
5 Pemute HEpaBeHCTBO

3x+1+10x < 10x—1+4_3x_’_3x+2.

6 PermuTe HepaBeHCTBO
xlogs x+2 > x+2logy x.
7 Permute HepaBeHCTBO

16 10

(3222 —1)2 g2-x2 _q +12>0.

8 PemnTe HEpaBeHCTBO
log s 5, 2(6x% —11x+4) < O.
9 PemuTe HepaBEeHCTBO

45 4 14
(logg x+ 6 log, x)2 logg x+6logy x

+1>0.

10 Pemute HepaBeHCTBO

log;_,((8x+1)(1—2x+x?))
logsz, 1 (1 —x)

< —1.
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3amaua 16
ITodzomosumenvrbvie 3a0aHUS

B mpaneniuu ABCD c ocuoBanuamu AD u BC u3BecTHO, 4UTO

ABzBCzCDz%AD.

a) HMoxkaxkure, uro AC L CD. 0) HaiinuTe yriabl Tpamelum.
Menuana AM tpeyroabHuka ABC mpogoikeHa 3a TOuky M
Ha paccroauue MD=AM.

a) Hokaxkure, uro CD = AB.

0) Hatigure miomians Tpeyroabauka ABC, eciu U3BeCTHO, UTO
AB=10, AC=12, AM =5.

Yeroipéxyroabauk ABCD Buucas B OKPYKHOCTSE ¢ 1ieHTpoM O.
JuaroHaau 4eThIPEXYTrOJbHUKA MepHeHINKYJJIAPHEI, IIepece-
KaioTcsa B Touke P, oraumuHoi oT O, U He IIPOXOLAT UYepes
TouKy O. Touku M u N — cepenuunl guaronajeitr AC u BD
COOTBETCTBEHHO.

a) JMokaskure, uro npamas OP mpoxXoauT uepe3 cepemuHy
orpeska MN.

6) Haiigure miomiansb ueTbipéxyroabHuka OMPN, ecau us-
BecTHO, uTo AC=BD, a MN =10.

OKpy:KHOCTH ¢ eHTpoM O BOucaHa B PaBHOOEAPEHHYIO Tparte-
muio ABCD ¢ 60x0Boi#i cToponoii AB.

a) lMMokakure, 4To TpeyrodbHUK AOB npsaMOYTrOJIbHBIA.

6) Haiigure 1mioiaab Tpalennuu, eCJu M3BEeCTHO, UTO Pagu-
yC OKPYJKHOCTH PaBeH 2, a TOUKA KacaHUs OeJUT OOKOBYIO
CTOPOHY Tpamenuu B oTHoImeHun 1 :4.

B npsamoyroabuoM Tpeyroiabauke ABC 13 BepIINUHBI IIPAMOTO
yraa C nmpoBenmensl menguana CM u Bwicota CH.

a) Hokaxkure, uro 6uccexkTpuca CL Tpeyroabauka ABC saBid-
eTcs TaKsKe OMcceKTpucon Tpeyroabuuka CMH.

6) Ha#inure CL, ecaiu usBectHo, uto CM =10, CH = 6.

B mapannemorpamme ABCD touka M — cepeanHa CTOPOHEI
AD, P — touka mepeceueHus: orpeska BM c npuaronanbio AC.
a) Jlokaskurte, yro npaAmMada DP mpoxXoAuUT Uepe3 CepeauHy
cTopousl AB.

6) Buccekrpuca yriia BAC mepecexaer oTpe3ok BM B Tou-
ke @. Haitinute oruomienue PM : B, eciau M3BECTHO, UTO
AB:AC=1:3.
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Ha cropoue BC Tpeyronbuunka ABC Kak Ha JuamMeTpe IIOCTPO-
eHa OKPY:KHOCTb, IepeceKaroIas orpe3ok AB B Touke D. IIpu
atom LABC=/ACD.

a) Hoxaxure, uro npamas CD pasbuBaeT TpeyroabHuk ABC
Ha JBa IMOAO0OHLIX TPEYroJbHUKA.

0) Haiigure oTHOIIleHre MIOMIAfei 3TUX MOJO0HBIX TPEYroJb-
HUKOB, ecJu u3secTHo, uto AC =15, BC = 20.

OKpyKHOCTB ¢ IeHTpoM O, BIMcaHHaAA B TpeyroabHuK ABC,
kKacaetcs ctopoH AB u BC B Toukax P u @ COOTBETCTBEHHO.
a) [lokakuTe, 4YTO B UETHLIPEXYTOAbHUK BPOQE MOKHO BIHCATh
OKPY*KHOCTB.

6) Haiimure yron ABC, eciu M3BECTHO, UTO PAIUYC DTOM
OKPYKHOCTH BIBO€ MEHbIIle paJuyca BIMCAHHON OKPY:KHOCTU
TpeyroasHuKa ABC.

OKpYyRHOCTB C IeHTPOM O 1 OKPYKHOCTb BABOE MEHBIIIETo
pagmyca KacaloTcs BHYTPeHHUM oO0pasoM B Touke A. Xopaa
AB 6ouibllieii OKPYsKHOCTH ITepeceKaeT MEeHbIIYI0 OKPYKHOCTh
B Touke M.

a) Hoxkakure, uro M — cepenuua AB.

0) JIyau OM mnepecexaeT OOJBIIYIO OKPYKHOCTEL B Touke P. Haii-
IUTEe PACCTOAHUE OT IEHTPa OOJBIIEH OKPYIKHOCTH IO XOPIBI
AP, ecau paguyc 0OJIbIIIell OKPYsKHOCTH paBeH 13, a OM =5.
OKpy»KHOCTH, TIOCTPOeHHbIe Ha cTopoHax AB u AC TpeyroJb-
HuKa ABC Kak Ha JuaMeTpax, mepeceKaiTcA B ToOuKe D, oT-
JUYHOH OT A.

a) [Mokakure, uro Touka D jesxkut Ha nmpamout BC.

0) Haiigure yron BAC, ecau usBectHo, uto ZACB=30°, a Tou-
Ka D jexxut Ha cropone BC, mpuuém DB:DC=1:3.

3auémmusle 3a0aHus

Cropona BC tpeyroabauka ABC paBHa 48. OK0JI0 TpPeyroJb-
HIKa OIMCaHAa OKPYYKHOCTHL pagmyca 25. sBecTHO, 4TO pamu-
yc OA penut croporny BC Ha aBa paBHBIX OTpe3Ka.

a) Joxakure, uro TpeyronbHUK ABC paBHOOEIPEHHBIN.

6) HaiiguTe ero 60KOBbBIE CTOPOHEI.

B npamoyronpHOM Tpeyroabuuke ABC c¢ rumoteHysoii AB
nposBegenbl meguadbl AM u BN. I3BecTHO, YTO OKOJIO UeThI-
péxyroabHUKa ABMN MOKHO OIHMCATH OKPY:KHOCTD.
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a) Jloxakure, uTo TpeyronbHUK ABC paBHOOEIPEHHBIN.
6) Haiigure pagmyc OKPYsKHOCTH, OIMMCAHHOM OKOJIO UeThI-
péxyronsEuKa ABMN, eciu Takske nsBecTHO, uro AB=4+/5.

Juaronayu Tpanenun MeprneHguKYISpPHbl 00KOBLIM CTOPOHAM.
a) Jlokakure, YTO Tpamenus paBHOOeIpeHHAa.

6) Haiigure miomanb Tpamemuu, eCliu U3BECTHO, UTO €€ OCHO-
BaHUA paBHBI 10 1 26.

Buccexrpuca yriaa ADC napasnenorpamma ABCD mepecekaeTt
npamyio AB B Touke E. B tpeyronbauk ADE BOucaHa OKPY:K-
HOCTB, KacamIiasacs cTopousl AE B Touke K u cropounsr AD
B Touke T.

a) oxkaxxure, uro KT || DE.

6) Haiigure yron BAD, eciu usBecTHO, uTo AD=6 u KT = 3.

Touku D u E — cepeaunnl ctopoH AC u BC TpeyroabHUKa
ABC cootrBetrcTBeHHO. Ha orpeske DE KaK Ha guameTrpe IIO-
CTPOEHA OKPYKHOCTD, IIEPEeCEKaloNnias IPOJOIKEHNA CTOPOH
AC un BC B Toukax M u N coOTBETCTBEHHO.

a) Jlokakure, uto 0uccekTpuchkl yriioB MEN u NDM nepece-
KaloTcA Ha 9TOH OKPYKHOCTH.

6) Haiinute MN, eciu usBecTHO, uTo AB =14, BC = 10,
AC=6.

Ha rarerax AC u BC npaMOyrojbHOT0o Tpeyrojabuuka ABC
BHE TPeyroJabHUKA mocTpoeHsl KBaapaTsl ACDE u BFKC. Tou-
Ka M — cepenuHa runotenys3bsl AB, H — Touka IepeceyeHnsa
npambeix CM u DK.

a) Hoxkaxure, uro CM 1| DK.

60) Hatinute M H, ecau U3BEeCTHO, UTO KaTeThl TPEYTOJbHUKA
ABC pasub! 30 u 40.

Hau tpeyronbauk ABC co croponamu AB =3, AC= V73 u
menuaHot AM =4.

a) lokaskure, uro Meguana AM neprneHAVMKYJIApHA cTopoHe AB.
0) Haiimure BIcOTY Tpeyroabuuka ABC, mpoBeléHHYIO U3 Bep-
MINHBI A.

OKpPYy»KHOCTB, IIOCTPOCHHAs Ha cTopoHe AD mapaJjiejsorpaMmma
ABCD xak Ha JuaMeTpe, IPOXOIUT UYepes TOUKY IepeceueHnsa
auaroHaJjieil mapaJiaesorpaMma.

a) Joxaxxkure, uro ABCD — pom0.



130

10

IIOATOTOBKA K YACTH 2 ET'9 II0 MATEMATHUKE

0) 9Ta OKPY’KHOCTEH IIepeceKkaeT CcTOPOoHY AB B Touke M, mpu-
uém AM : MB=2:1. Haiinure guaronans AC, eciu U3BECTHO,
uro AD = /6.

Huaronans AC nmpamoyroabauka ABCD c nieatrpom O obpa-
3yeT co cropouoii AB yroa 30°. Touka E j1eXuUT BHe IIPAMO-
yroabHuKa, npuueém L/BEC=120°.

a) okaxxkure, uro ZCBE = ZCOE.

0) Ilpamas OE mepecekaeT CTOPOHY AD TpPAMOYTrOJbHHUKA
B Touxke K. Haiinure EK, eciu m3BecTHO, uTro BE =40 un
CE=24.

Oxpy:xHOCTb ¢ HHeHTpoM O KacaeTcsa OG0KOBOIi cTOpoHbI AB
paBHOOeApeHHOro TpeyroiabHnka ABC, IpogoKeHnsa O0KOBOI
croponbl AC u npogoskenusa ocHoBauua BC B Touke N. Touka
M — cepenuna ocuoBauus BC.

a) Joxkaxkure, uto AN =0OM.

6) Haiinutre OM, eciu cTopoubl Tpeyroabuuka ABC paBHBI
10, 10 m 12.
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3amaua 17

ITodzomosumeavHble 3a0aHUSA

31 mexabpsa 2013 roma Cepreit B3saan B 6anke 6 409 000 py©-
Jgei B Kpeaut nog 12,5 % romoseix. CxemMa BBIILIATHL KPEIUTA
ciaenyiomiasa: 31 mexabps KasKIoro cJaedyIOIlero roga 6GaHK
HAYKCJSEeT IIPOIEHTHI HA OCTABIIYIOCA CyMMYy goJra (T.e. yBe-
anuyuBaetr goar "Ha 12,5 %), sarem Cepreii mepeBoguT B OaHK
X pyo6aeii. Kakoit gomxHa 66T cymma X, uto0bl Cepreit BbI-
MIJIATUJ JOJIT IBYMS PaBHBIMU ILIaTe:kamu (T.e. 3a 2 roma)?
31 mexabpsa 2013 roma Cepreit B3 B 6anke 4 382 000 pyo-
Jgeii B kpegut nox 16 % romoseix. CxeMa BBIILIATEI KpeauTa
ciaenymomiasa: 31 gexabpsa KasKIOro CJEAYyIoNiero rojga 0aHk
HAUYMCJSIeT HPOIEeHThl Ha OCTaBIIYIOCA CyMMY mgoJra (T.e. yBe-
auumBaer goar Ha 16 %), sarem Cepreii mepeBoguT B GaHK
X pyoaeii. Kakoii gomxua ObITh cymma X, uTo0nl Cepreit
BBIIIJIATHUJ JOJIT TPeMs PaBHBIMU ILjaTekamu (T. e. 3a 3 roga)?
31 mexabpsa 2013 roga Aupapeit B3Aa B OaHKe HEKOTOPYIO CyM-
My B Kpenut nox 12,5 % romoseix. Cxema BBIILIATBEL KPeAUTAa
ciaenymomias: 31 mexabpa KaKIOro CJEAYyIoiero rojga 0amk
HaA4YMCJISAET IMIPOIEHTHI HAa OCTABIIIYIOCA CyMMYy noJra (T.e. yBe-
auuumBaer goar Ha 12,5 %), sarem AHapell mepeBoguUT B GaHK
587 250 pyouseii. Kaxkyio cymmy B3anm Auapeir B 6aHKe, ec-
JIVI OH BBIILJIATIJI OOJIT ABYMS PABHBIMU ILIaTe:xkamu (T.e. 3a
2 roga)?

31 nexabpa 2013 r. Mrops B3au B 6anxe 100 000 py6eii B Kpe-
nut. Cxema BBIILIATHI KpeauTa ciaenyioiiada: 31 gekadpsa Kak-
JIOTO CJIEYIONIEero rofa 6aHK HAUMCJSET MPOIeHTHI Ha OCTaB-
mIyiocsa cyMmy goJjra (T.e. yBeJIUYWBAeT JOJIT Ha HEeKOTopoe
KOJIMUECTBO MPOILIEHTOB), 3aTeM Mrophb IIepeBOIUT OUepemIHOon
Tpauii. Arops BHIILIATAI KPEIUT 3a ABa TPaHIIA, IIepeBels
B nepswIi pa3 50 000 pybieii, a Bo Bropoit — 66 000 py6Jeii.
ITox xaxoit mpoieHT 6aHK BbIZANT Kpeaut Mropio?

Y (depmepa ecTb ABa mOJIsA, KasKAoe IJIOMIaAbI0 6 TeKTapoB.
Ha xammom mojsie MOXKHO BBIpaIMBaTh KapTodesab, MOPKOBb
¥ CBEKJY, IIOJSA MOXKHO MEJIUTh MEXKIY dSTUMU KYyJIbTypaMu
B JII000H MPOIOPIIUK. ¥ POKAKHOCTEL KapTodeas Ha IepBOM
moye cocraBiaser 410 1/ra u Ha Bropom Toxke 410 1/Tra. Ypo-
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JKalHOCTh MOPKOBM Ha IIepBOM moJe cocTtaBiser 370 1/ra,
a Ha BTOpoM — 430 11/Ta. YporKkallHOCTh CBEKJILI Ha IIePBOM
moJjie cocraBiser 320 1/ra, a Ha BTopoM — 460 11/ra. Pepmep
MOKeT mpomaBaTh Kaptodenb mo meHe 3000 py6. 3a 1eHT-
Hep, MOPKOBL — 1o Iere 3500 py0. 3a IeHTHEP, a CBEKJIY —
no 1eHe 4000 py6. 3a menTHep. Kakoii HanbOJABIINI JOXO/I
(B MuIH pyOJieil) MOMKeT IMOJIyYuThb (pepmep?

31 mexabpsa 2013 roga Baus B3san B 6arke 5005 000 pybieii
B Kpegut nox 20 % romoseix. Cxema BBIILIATEL KPEIUTA CIELY-
formas: 31 gexadpsa KasKIoTo CJIeIYIONIero rojga 0aHK HAUMCIS-
€T IIPOIIEHTHI Ha OCTABIIYIOCA CyMMY AoJra (T.e. YBeJIUUUBAET
moar Ha 20 %), saTem Baus mepeBoguT B OaHK ILIATEX. Bech
mouar BaHs BHIILJIATHI 3a 3 PaBHBIX ILTaTeska. Ha cKoJIbKO pyo-
JIeli MeHbIIle OH ObI oTHaJ OaHKY, ecjii ObI CMOT BBIIJIATUTH
IOJIT 3a 2 PaBHBIX ILIaTexa?

3aBoj BEIIyCKAaeT (PPYKTOBLIE KOMIIOTEI B ABYX BUIAX TAPBI —
CTEeKJISIHHOM 1 yKecTsaHoi. [IponsBoaCcTBeHHbIE MOIIHOCTH 3a-
BOJIa MO3BOJIAIOT BLIIYCKATh B AeHb 90 IleHTHEepPOB KOMIIOTOB
B cTeKJAHHOU Tape uau 80 1eHTHepOoB B KecTAHOU Tape. [l
BBITIOJITHEHUSA YCJIOBUII ACCOPTUMEHTA, KOTOPbIE IPeIbABIAIOT-
CsA TOPTOBBIMU CETAMHU, IPOAYKIIMY B KayKIOM 13 BUAOB Taphl
IOJIXKHO OBITH BhIIyIeHO He MeHee 20 menTHepoB. B Tabiu-
Ile IpUBeAeHbl ce0eCTOMMOCTD U OTIIYCKHAA I[eHa 3aBoja 3a
1 meHTHEP IPOAYKIIUU AJIS 000MX BUAOB Taphl.

Bug rapsr CebecToumocTs, 1 1. | OTmyckHas meua, 1 1.

CTeKJISTHHAA 1500 py®. 2100 py®6.

JKecTsaHad 1100 py®. 1750 pyo.

IIpeamnoJiaras, 4To BCA OPOAYKIIAA 3aBOJa HAXOAUT cIpoc (pe-
anuadyercs 6e3 ocTaTKa), HAWAUTE MAKCHUMAaJIbHO BO3MOMKHYIO
OpuOLIJIbL 3aBOJA 3a OMWH MeHb (IPUOBLIIbI0O Ha3bIBAETCS pas-
HUIIA MEXIY OTIYCKHOI CTOMMOCTBIO BCEH IPOAYKIINN U €€
cebecToOMMOCTHIO).

31 mexabpsa 2013 roga Marma B3sia B 0aHKEe HEKOTOPYIO CyM-
My B KPEJUT II0J, HEKOTOPLIH IPOIEHT rogoBeix. Cxema BhIILIA-
THI KPeAuTa ciaeayiomada: 31 mexadps KaxkJoro Caenyolero
roga 0aHK HAYUCJIAET IPOIEHTHI Ha OCTABIIYIOCS CYMMY J0JIra
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(T. e. yBeJIMUMBAET HOJIT HA HEKOTOPOE KOJIMUYECTBO IPOIlEH-
TOB), 3aTeM Maira nmepeBOaUT oUepemHOU TpaHIln. Ecam oHa
Oyzer mIaTUTh KaKabIi rox mo 1464 100 py0Jeii, To BbImJIa-
TUT JOJT 3a 4 roma, a ecau mo 2674 100, To 3a 2 roza. Ilox
KaKoi mpoiieHT Maia B3sjia JeHbr'u B OaHKe?

MNuHOKeHTHI ABJIAETCA BJIaJelbIleM ABYX 3aBOJOB B PasHBIX
ropogax. Ha 3aBomax mpomnsBoAATCA a0COMIOTHO OJNHAKOBBIE
CTaHKHM, HO HA 3aBOJie, PACIOJI0KEHHOM BO BTOPOM I'OPOJE, MC-
moJb3yeTcs 6oJiee coBeplIeHHOe 00opymoBaHue. B pesyiabrare
ecsiu paboure Ha 3aBOJie, PACIIOJOKEHHOM B IIEPBOM I'Opoje,
Tpygarca cyMMapHO 9¢% uacoB B HefelIo, TO 3a BTy HeAeJI0
OHU IPOU3BOAAT { CTAHKOB; ecJau paboune Ha 3aBOje, PacIIo-
JIO’KeHHOM BO BTOPOM Tropojie, TPYAATCSA CyMMAapHO t° 4acoB
B HEJEJII0, TO OHU MPOMU3BOLAT { CTAHKOB. 3a KaMKABLIHA dac
paboThl (Ha KakaIoM u3 3aBo0B) IHHOKEHTUH IIJIATUT pabo-
yemy 400 pyoOieit. Heooxomumo, 4TOOBI 3a HeAeJ 0 cyMMap-
HO npoussoguaochk 20 craukoB. KaKkyio HaMMEHBIIYIO CYMMY
(B MutH pyOseit) mpumETCA TPATUTD BIAAEIBIIY 3aBOJIOB eKeHe-
IeJIbHO Ha OILIATY TPpyZa paboumx?

1 urouna 2013 roza BceBogon fpociaBoBuu B3sAJ B GaHKe
900 000 py0aeii B Kpegut. Cxema BBIILJIATEI KPEIUTA CJIELYIO-
masa: 1-ro yncjaa KaxI0ro caeAyIoIero Mecsaa 0auK HaUnCIs-
eT 1 IpOIEHT HA OCTABIIYIOCA CYMMY HoJjra (T. e. yBeJIUUnBaeT
moar Ha 1 %), satem Beesosog fIpociaBoBUY IIepeBOIUT B OAHK
miaTeéx. Ha Kakoe MuHIMAJIbHOE KOJUUECTBO MecsIiieB Beceso-
Jgon SIpocaaBOBUY MOKET B3SATb KPEAUT, UTOOBI exKeMeCAUHbIe
BbILIATHI ObLTH He 6Gosiee 100 000 pyGieit?

3auémmuule 3a0aHUs

31 mexabpsa 2013 roga Cepreii B3as B 6auke 8 052 000 pyO.eit
B Kpegut mof 20 % romoseix. CxeMa BBIILIATEI KPEIUTA CIELY-
omasa: 31 gexadpsa KasKgoro CJIeLYIoero roga 0aHK HaAUMCI-
eT MPOIIEHTHI Ha OCTABIIYIOCSI CyMMY moJra (T.e. yBeJIUudunBaeT
moar Ha 20 %), sarem Cepreii mepeBogutr B 6auk X pyOJiei.
Kaxoit nomxua 06T cymma X, uTo0bl Cepreil BLIMJIATUII JOJIT
YeTLIPbMSA PABHBIMU ILIaTe:xkamu (T. e. 3a 4 roga)?

31 nmexadbps 2013 roga Auapeit B3I B OaHKe HEKOTOPYIO CyM-
My B kpeaut nof 18 % romoseix. Cxema BBIILIATEI KPEIUTA
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cirenymomias: 31 mexadbpA KakKIOro CJIEIYIOIIero rojga 0amk
HaAYMCJISeT IMIPOIeHTHI Ha OCTABIIYIOCA CyMMY mgoJra (T.e. yBe-
auumBaer noiar Ha 18 %), sarem Anzapeil nepeBosuT B GaHK
4 107 580 pyoaeii. Kakyio cymmy B3aa Aupapeii B 6aHKe, ec-
JIY OH BBITLJIATHJI HOJIT TPeMs PaBHBIMU IJIaTekamu (T.e. 3a
3 roma)?

31 mexabpsa 2013 roga Amapeit B3AI B OaHKe HEKOTOPYIO CyM-
My B kpeaut non 10 % romoseix. Cxema BBIILIATEI KPELUTA
ciaenymomias: 31 mexadbpsa KakIoro CJIeIyIOIIero rojga 0amk
HAUYMCJSIeT IIPOIEHTHI HAa OCTABIIYIOCA CyMMYy mgoJra (T.e. yBe-
anuuBaet goar Ha 10 %), sarem AHapeil mepeBoguUT B OaHK
2928 200 pyoaeii. Kakyio cymmy B3sAa AHapeii B OaHKe, ecau
OH BBIILJIATUJI JOJIT YeTHIPhbMS PABHBIMHU ILJIaTexkaMu (T. e. 3a
4 roma)?

31 mexabpsa 2013 roga Nrops B3axa B 6anke 100 000 pyodeii
B KpenuT. CxeMa BBIILIATHI KpeauTa ciaenyioinasa: 31 mexabps
KasKIoro cJeAyIOIlero roga 0aHK HAUMCJIAET MPOIEHTHI Ha
OCTaBIIIyIOCA CyMMY moJjra (T. e. yBeJIUUUBAET JOJT Ha HEKOTO-
poe KOJIMYeCTBO MPOIEHTOB), 3aTeM VToph IIEPEeBOAUT OUepes-
Hoi1 TpaHIl. Irophb BRIILJIATHJ KPEeAUT 3a ABa TPaHIIa, IepeBe-
ns B mepBbiii pa3d 59 000 py6Jeii, a Bo BTopoii — 56 100 py6-
geii. ITox xaxoii mpoieHT 0auk BhIgaa KpeauT Mrop:o?
Masoe npeanpusiTHe BBIIYCKaeT U3AeJUSA ABYX TUIOB. 1
M3TOTOBJICHNUA U3AEJNA IePBOT0 THIa Tpedyercsa 5 uacos pado-
THI cTaHKa A 1 9 yacoB paborsl cranka 5. [l M3TroTOBIEHUSA
U3JeJIUsI BTOPOTO TUIIA TPpedyeTcs 8 uacoB paboOThI cTaHKa A
u 4 yaca paboTsl cTaHKa b (CTaHKK MOT'YyT padoTaTh B JIIO0OI
mocjenoBaTebHOCTH). 110 TeXHUYEeCKUM MPUYMHAM CTAHOK A
MosKeT paborars He 6oJsiee 208 yacoB B mMecsll, a CTaHOK b —
He Oojiee 144 vacoB B mecarn. Kaxkmoe usmeane mepBoro TH-
ma npuHocut npeanpuAatTuio 15000 1. e. mpubbLIN, a KaKmaoe
usgenne sroporo tuna — 12 000 7. e. npudsiin. Hatigure Ham-
0OJIBIIIYI0 BOBMOXKHYIO €XKeMeCAUYHYI0 IPUOLLIb IPeqIPUATHA
¥ OTIpeJieINTEe, CKOJBKO MBJEJINI MePBOTO THUIIA U CKOJBKO
M3AEeJUN BTOPOTO TUIIA CJIEAYyeT BBHITYCKAaTh IJIS MOJYUEeHUS
9TOM MPUOBIIN.

31 mexabpsa 2013 roga Bausa B3saa B 6amke 4 026 000 pyo6.ieit
B Kpegaut nof 20 % romoseix. CxeMa BBIILIATEL KPEIUTA CIELY-



10

BAJTAYM 13—19 135

romasa: 31 gexadbpsa KasKIoro CJIeIYIOero roga 0aHK HAUMCIA-
eT IIPOIIEHTHI Ha OCTABIIYIOCSI CyMMY AoJra (T.e. yBeJIuduBaeT
noar ua 20 %), sarem Bana mepesoiuT B 6aHK IIaTéx. Bech
mouar Baus BeImiaTuI 3a 4 paBHBIX ILTaTeka. Ha cKoJIbBKO pyo-
JIeii MeHbIIle OH ObI OTHaJ OaHKY, eCJii Obl CMOT BBIILJIATUTH
JIOJIT 3a 2 PaBHBIX ILjIaTexa?

IIpesnpuHuMaTe b KYOUJ 3JaHNEe U COOMPAETCS OTKPLITh
B HEM oTeJb. B oTesie MoryT OLITHh HOMepa KaTteropuu B 1wio-
magbio 20 KBagpaTHBIX METPOB M HOMepa Kareropuu A 1jo-
maabio 25 KBaapaTHBIX MeTpoB. OOIas miaomnanb, KOTOPYIO
MOJKHO OTBECTH IIOJ HoMepa, cocTtaBiaseT 1115 kBagpaTHBIX
MeTpoB. IIpegnpuHIMATESb MOMKET IIOAEJIUTEL 3TY ILIOIIALb
MeKIy HoOMepaMu PasiNYHBIX THIIOB, Kak xoueT. Homep Ka-
Teropun B Oyzer mpuHocuth oteaio 3500 pyOseir B cyTKH,
a mHomep Kareropuu A — 4200 py6.eii B cyrku. Kakyio Hau-
6oJIbIITyI0 cyMMy (B PyOJIAX) CMOKET 3apaboTaTh B CYTKHU Ha
CBOEM oTeJie mpeAnpuHuMareb? CKOIBKO HOMEPOB KaTero-
puu B 1 cKoIbKO HOMePOB KaTeropuu A OyzeT B TaKOM oTeJje?
31 mexabpsa 2013 roga Marrma B3sia B 0aHKEe HEKOTOPYIO CyM-
MY B KPeJUT MOJ HeKOTOPBIH IPOIeHT rogoBbiXx. Cxema BBITLIA-
TBI KpeguTa cjaenyioinasa: 31 mekabps KaKI0T0 CJIeIYIOIero
rofa 0aHK HAUMCJSET IIPOIIEHTHI Ha OCTAaBIIIYIOCA CYMMY JOJITa
(T. e. yBeIMUUBAET HOJIT HAa HEKOTOPOE KOJIMUYECTBO IPOIleH-
TOB), 3aTeM Maria mepeBOIUT ouepenHoin Tpauii. Ecau oHa
OyzeTr ILIaTUTL KayKAbli rog mo 1 148 175 py6ieii, To BhIMIA-
TUT JOJT 3a 4 roxa, a ecau 1mo 20565375, To 3a 2 roxga. Ilox
Kakoii nporeuT Maiiia B3sia JeHbru B 0aHKe?

B pacnopsisxernuu npopaba mmeercsa Opuraga pabouux B CO-
craBe 35 ueyioBeK. VX HYKHO paclpenejuTh Ha JBa 00beKTa.
Ecau Ha mepBoM o0beKTe paboTaeT ¢ YeJI0BEK, TO UX CYTOUHASA
sapmaara cocTaBifet 5t2 1. e. Ecau Ha BTopoM o6beKTe pado-
TaeT { 4eJIOBEK, TO UX CYTOUYHAdA 3apIljiaTa COCTaABJIAET t2 Io.e.
Kak myXHO pacupeneauTh Ha 9THU 00beKTHI paboumx Opura-
IBbI, YTOOBI BEIILJIATHEI HA MX CYTOUHYIO 3apILIATy OKa3aJINCh
HauMeHbITUMU? CKOJBKO . €. TP TaKOM pacIpeesIeHuu
OPUAETCA BBIILIATUTHL padounm?

1 urouna 2013 roza BceBoaon fpociaBoBuu B3sAJ B GaHKe
800 000 pyo0aeii B Kpegut. Cxema BBIILIATEI KPEIUTA CJIELYIO-
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mas: 1-ro umesia KaIoro CIeAyIoIlero MecAlla 0aHK HAYMCIIA-
eT 2 MPoIeHTa Ha OCTABIIYIOCA CYMMY mojra (T. e. yBeJIUUnBaeT
mour Ha 2 %), sarem Beesoaron IpociaBoBud IepeBOAUT B OaHK
naaTéx. Ha Kakoe MUHUMAaJIbHOE KOJHNUYECTBO MecdaleB BeeBo-
Jgox SIpociaBoBHUY MOXKET B3STh KPEIUT, YTOOBI eyKeMeCAUHbIe
BeIILIATEI ObLIM He 6osiee 200 000 pyOieii?
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ITodzomosumenvrbvie 3a0aHUS

ITpm KakgOoM 3HaUYeHUU ITapaMeTpa @ PeIluTe CUCTEMY ypaB-
HeHu

2sinx+3 _ a
cos y ’
cosy o
2sinx+38 2a—1.

HaiiguTe Bce 3HaUeHUA mapaMeTpa @, IPU KaXKIOM M3 KOTO-
DBIX ypaBHeHHe ax’ + 4x 4+ a =3 uMeer GoJiee OJHOTO KOPHS.
Haiinure Bce 3HaUeHUA ImapaMeTpa a, IPU KasKJIOM U3 KOTO-
peIx ypaBHeHHe 8x5 4 (a — x)% + 242 = x — a uMeeT xO0Ta GBI
OINH KOPEHb.

Haiinure Bce 3HaUeHUA a, IPU KAXKIOM 13 KOTOPBIX YpaBHEe-
Hue v 3x2 4+ 2ax + 1 =x2 +ax+ 1 uMeeT POBHO TPHU PABIUIHBIX
KOpHA.

Haiinure Bce 3HaUueHUA mmapamMerpa a, Ipu KasKJI0OM U3 KOTO-

3
PBIX ypaBHeHHe x° + (%) + 16 = 2a® uMeeT eAMHCTBEHHBIH

KOp€EHb.
Haiinure Bce 3HaUeHUA ImapaMeTpa a, IPU KasKIOM U3 KOTO-
pbIX ypaBHeHue x + 2 |x — 3| — 3 |x —a — 4| =7 |x — a| umeer
XO0TsA OBl OTVH KOPEHb.

Haiinure Bce 3HaUeHUA ImapaMeTpa a, IPU KasKJIOM U3 KOTO-
PBIX MMeeT eIMHCTBEHHOE PeIlleHrne CHUCTeMAa YPaBHEHUH

?+y?+4=4(x+y),
(x—3)?2+(@y—4)2 = a>

HaiinuTe Bce 3HaUeHUA mapamMeTpa @, IPU KaKAOM U3 KOTO-
PBIX HepaBeHCTBO 7x + 3 |x + a| — 2|x — 3| > 6 BbImoNHAETCA
Ias aoboro sHavenus x € [0; 7].

HaiinuTe Bce 3HaUeHUA mapamMeTpa @, IPU KaKAOM U3 KOTO-
PBIX YUCJIO0 9 ABJIAETCA pellleHHeM HepaBeHCTBa

(x—9) (x—16)\v/a? —8alogg(x —8) —9 > 0,

a yucjyo 16 He ABJsETCA PeIllleHreM 3TOr'0 HepaBeHCTBA.
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10 HaiiguTe Bce 3HaUeHUA IIapaMeTpa @, IPU KaKIOM U3 KOTO-
puix ypaBueHue cos 2x — 2(a + 1) cos x — 4a — 11 = 0 umeer
KOPHH, U VKAKUTe KOPHU YPaBHEHUA AJIA KasKIOro u3 Ham-
IeHHbIX 3HAUEeHUH a.

3auémmuule 3a0aHUs

1 HaiiguTe Bce 3HAUEHHUA HMapaMeTpa d, IPU KayKJOM N3 KOTO-
PBIX CYIIIECTBYeT eIMHCTBeHHAA TPoiKa (X; Y; 2) AeHCTBUTENb-
HBIX YMCeJ X, Y, 2, YAOBJIETBOPAIOIAA CUCTEME YPaBHEHUN

4
2% 4+ 2x = (a®? - 4)2+y%+38,
ly| 24+ 222 —a?z+a+4 = 0.

2 HaiiguTe Bce 3HaueHUA IapaMeTpa d, OPU KaKIOM U3 KO-
TOpBIX HepaBeHCTBO ax? + (1 —a?)x —a > 0 uMeer pemresHus
U J1000e ero pellieHre MPUHALIECKUT oTpesry [—2; 2].

3 HaiiguTe Bce 3HaueHUA ITapaMeTpa d, IIPU KasKJIOM 13 KOTO-
phIX JI000e pellleHNe HepaBeHCTBa log, x2 < log, (x + 2) aBna-
eTca u peleHueM HepaBeHcTBa 49x2 < 4a?.

4 HailiguTe Bce 3HAUEHUA IIapaMeTpa @, IPU KayKJA0M 13 KOTO-
PBIX ypaBHeHUe v/ 2X —a =X — 2a UMeeT KOPHU, U YKaKUTe
KOPHM YpPaBHEHUA IJIA KaKIOT0 13 HaleHHBIX 3HAUEHUU a.

5 HaiiguTe Bce 3HaueHUA HmapaMeTrpa @, IPU KaKIOM U3 KO-
TOPBIX ypaBHeHue 1 + sin ax = cos X UMeeT eIMHCTBEHHOE
peliieHue.

6 HaiiguTe Bce 3HAUeHUA IIapaMeTpa @, IIPU KayKJIOM 13 KOTO-
peix HepaseHcTBO (a? — 1)x% 4+ 2(a — 1)x + 1 > 0 BEIIOJIHEHO
Ipu JI000M 3HAUEHUH X.

7 Haiigute Bce 3HaueHUs IIapaMeTpa a, Ipu KaxKI0M U3 KOTO-
PBIX MMeeT POBHO JBa PeIeHUs CUCTeMa yYPaBHEHUMN

(x+a—-6)2+(@y—a)? =18,
VX2 + (y—6)2+/(x—6)2+y% = 6V2.

8 Haiigure Bce 3HaueHUA IapamMeTpa @, IPU KayKIOM U3 KOTO-
peIX ypaBHeHue x2 — 2a sin(cos x) + a? =0 uMeeT e[UHCTBEH-
HBI KOPEHb.
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9 HaiiguTe Bce 3HAUeHUA X, OJIA KaXKIOTO0 M3 KOTOPBLIX pa-
BeHCTBO 2 logy (4 — 7+ 2x) =logy 42,2 (4 — 3x) BBIMONHAETCA
mpu J060M 3HAYEHUH ITapamerpa d.

10 Haiigute Bce 3HaUeHUs mapamMerpa b, AJA KasKIOro M3 KO-
TOPBIX IPHU JIOOOM 3HAUEHHWU IIapaMeTpa a MMeeT POBHO IBa
Pa3JIMYHBIX PEIIeHUs CUCTeMa ypaBHEHUMH

x®2+y? —5x+6y+4 =0,
y+ax+ab=0.
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3amaua 19

ITodzomosumenvHble 3a0aHUA
1 Jlokaxkure, YTO ypaBHEHUe
9x2 + 6xy + 3y? = 4321

HEe MMeeT peU_IEHI/Iﬁ B IIe€JIbIX YHCJIaX.
2 Pemure B oeJIblX YHncjax ypaBHeHUe

1
=5+ =.

y x

3 Permure B 1eJbIX YKUCIaX ypaBHEHUE

_ 2x-3
=

4 PemuTe B I[eJbIX YNCIAX YPABHEHUE
(2x+38y+4)Bx+2y+4) =1.
5 Pemure B 1eIbIX YHCIaX YPaBHEHUE
2x—3xy+9y = 1.

6 Haiigure Bce n € Z, Ipu KOTOPBIX YKCJIO A SBJIsSETCSA IEJIbIM,

n—2
eciu A= 67.
2n+3
7 Haiigure Bce n € Z, IpU KOTOPBIX YKNCJI0 A ABISAETCA IIEJbIM,
ecau A= M.
3n+4
8 Ha xakoe HamboJIbIlIee HATYPAJIbHOE UKCJIO0 MOKHO COKPATUTD
5n+6
Ipobs A, ecim ncZ u A= on 10,
n+8
9 Ha xakoe HamboJblllee HATypaabHOE UKHCJIO MOMKHO COKpa-
2n+3m
TATL APOOL 4m+75n’ ecJIi M3BECTHO, UTO OHAa COKpaTuMa,

a a1pobb % Hecokpatuma (n€Z, me7)?

10 CymMmMa mATH HAaMMEHBIIWX HATyPaJbHBIX AeJuUTeJell HATy-
pajabHOTO umcja paBHA 17, a cymMMa deThbIpex HambOOJIbIITNX
ero geauteseii pasHa 671. Haiigure 970 umcio.
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3auémmnuie 3a0aHUS

Hama moceqoBaTEJIbHOCTDL HATYPAJIbHBIX UHCEJI, B KOTOPOI
KasKAbIH Y4JeH HAUYMHAS CO BTOPOIr'O OTJIMYAETCS OT IIPeAbIay-
mtero 6o Ha 10, au6o B 6 pa3. CymMMa Bcex UJIEHOB IIOCJIEH0-
BaTeJbHOCTU paBHA 257.

a) Kakoe HaumMeHbIIlee YHCJIO0 YJIEHOB MOMKET OBITH B JTON
IOCJIEOBATEILHOCTH?

6) Kakoe HambosbIllee YMCJIO UJEHOB MOKET OBLITh B DTOM
MIOCJIeJOBATEIbHOCTH ?

MosxHO i IpUBeCTH IPUMEDP MATU PA3JIMUYHBIX HATYPAJIbHBIX
quces, IPou3BeeHre KOTOPhIX paBHO 1512 u

a) IATh; 0) ueTnIpe; B) TpH

13 HUX 00pasyoT reOMeTPUUYECKYIO IIPOrPEecCHuio?

Bce unennl reomeTpuuecKoil mporpeccu — pasjIMuHbIe HATY-
panbHBIEe YMCJIA, 3aKJIIOUEHHEBIe Mex 1y uncaamu 510 u 740.
a) MoskerT Jiz Takasi IPOrPECCUs COCTOATh 13 YETHIPEX UJIEHOB?
6) MoskeT Jin TaKasa IIPOTPECCUA COCTOATDL M3 IATHU UJIEHOB?
Bce ujeHBbI KOHEUHOM II0CJIEeL0BATEeIbHOCTH ABJIAIOTCS HATY-
panbHBIMU yncaaMu. KasKabli 4ieH 9Toil mocjenoBaTeaIbHO-
CTU HauMHAasg co Broporo ju6o B 13 pas 6osblie, au6o B 13 pas
MeHbIIIe Ipensayimero. CyMMa BCeX UJEHOB IOCJIEN0BATEb-
HOCTH paBHa 3345.

a) MoskeT JI IIOCIeI0BATEIbHOCTD COCTOATEL U3 ABYX UJIEHOB?
6) MoskeT Jix IIOCJIeLOBATEILHOCTh COCTOATD 13 TPEX UJIEHOB?
B) Kakoe mauboJbIliee KOJINUECTBO UJI€HOB MOKET OBITH B IIO-
cjaemoBaTeIbHOCTH ?

HNwmeercsa 8 kaprouek. Ha HuX 3amMCBIBAIOT IO OJHOMY KaiKI0e
U3 YuceJ

-11, 12, 13, —14, —-15, 17, —18, 19.

RapTO‘IKI/I IIepeBopadynBalOT U IIepeMeIlInBalroT. Ha ux umcthix
CTOPOHAX 3aHOBO IIMIIYT II0 OJHOMY KaxKJg0€ N3 YHnceJl

-11, 12, 13, —-14, —-15, 17, —-18, 19.

Ilociye aToro umcsaa Ha KasKIOM KapTOUKe CKJIAABIBAIOT, a
IIOJTyYeHHbIe BOCEMb CYMM IIePEMHOKAIOT.

a) Mo:keT iz B pesyJjbTaTe HoayuuTbesa 07

6) Mo:keT su B pesyabTaTe moayuurbea 1177
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B) Kakoe HauMeHbIIIee IIeJI0e HEOTPUIATEIbHOE UHCJIO MOJKET
B pe3yJbTaTe HOJNYUUTHC?

Hama apudmernueckas nporpeccus (¢ pasHOCTHIO, OTJIUYHON
OT HYJIfI), COCTABJIEHHAA U3 HATYPAJbHBIX UMCEJ, AECATUYIHAA
3aMKUCh KOTOPBIX HE COMEePKUT ITUPpPHI 9.

a) Mo:xeT s B TaKoii mporpeccuu 6bITh 10 uieHOB?

0) JlokasKkuTe, 4TO YHCJIO eé uiaeHoB MeHbIme 100.

B) JloKasKKUTe, UYTO YKCJIO UJIEHOB BCAKOU TAaKOM IIporpeccuu
He OoabIe 72.

r) ITpuBeguTe MpuMep TAKOM IIporpeccuu ¢ 72 4jeHaMU.
3amyMaHO HECKOJIbKO IeJbIX unces. Habop aTux umces u Bce
WX BO3MOKHBIE CYMMGBI (110 2, IO 3 U T. Z.) BBITIMCHIBAIOT Ha
IOCKe B IIOpsAKe HeyObIBanus. Hampumep, eciiu 3agyMaHbl
yucaa 2, 3, 5, To Ha JocKe OyZeT BBIMIMCAH HAOOP

2, 3, 5,5, 7, 8 10.

a) Ha mocke Beimucan Habop —3, —1, 1, 2, 3, 4, 6. Kakue uwuc-
Ja ObLIM 3ayMaHbI?

0) 11 HeKOTOPHIX Pa3JIUYHBLIX 3aAyMaHHBIX UHceJ B Habope,
BBIIKMCAHHOM Ha JocKe, unuciyo 0 BcTpeuaercs poBHO 5 pas. Ka-
KOe HauMeHbIIlee KOJHUYEeCTBO UYKCEJI MOTJIO ObITH 3aAyMaHO?
B) [I14 HeKOTOPHIX 3aAyMaHHBIX YMCeJ Ha JJOCKe BBINIHNCAH
Habop. Becerga su mo sToMy HabOpPy MOYKHO OJHO3HAYHO OIIpe-
AC€JIUTh 3aAyMaHHBbIEe III/ICJIE)‘?

Ha sncre 6ymaru HamucaHbl B CTPOUKY 13 equHMIIL.

a) JlokasKuUTe, YTO MeXKAY STUMU eIUHHIIaMH MOYKHO pac-
CTAaBUTH 3HAKHU CJIOKEHUS, YMHOMEHUSA U CKOOKH TaK, UTO
OCJIe BBIIIOJTHEHUS OeHCTBUHN IIOJIYUUTCS YUCJIIO, AeJIAINeecs
Ha 108.

0) Moxkakure, UYTO €CIN €JUHUIILI, CTOAIME HAa UETHLIX Me-
cTax, 3aMeHUTh CeMEPKaMU, TO BCE PABHO MEXKAY UUCJIaMU
HOJIyYeHHOTOo Habopa MOKHO OyAeT pacCcTaBUTh 3HAKU CJIO-
JKeHUs, YMHOMKEHUSA U CKOOKHU TaK, UTO II0CJE BLIIOJHEHUS
IefCcTBUil MOJYUUTCSA YUCTI0, Aeidnieecsa Ha 108.

B) JokasKure, 4YTO MeKAy JOObIMY 13 HATYypaJbHLIMU YKCTIA-
MU MOKHO PACCTABUTH 3HAKU CJIOKEHUA, YMHOMKEHUSI U CKOO-
KU TaK, YTO II0CJI€ BBIIIOJHEHUS AeHCTBUH IOJYUUTCS YUCIIO,
nendamnieeca Ha 108.
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B TeueHme yueTBepTH YUUTEJh CTABUJI ITKOJLHUKAM OTMETKIH
«1», «2», «3», «4», «b». CpengHee apudpmeTruecKoe OTMETOK
yUYeHMKa 0Kas3ajoch PAaBHEBIM 3,5.

a) Kaxyio HauGOJIBIITYIO JOJII0 MOTJIN COCTABJISATHL UETBEPKU
B TaKoM Habope OTMETOK?

0) YuuTesnb 3aMeHUJ OAHY OTMETKY «4» IBYMs OTMeTKaMMU:
OoHOM «3» 1 ogHOMN «b5». Haligure HamboJbIllee BO3MOXKHOE
3HaUueHNe CpeqHero apudMeTHUYeCcKOro OTMETOK YUeHHKA II0-
cjie TAaKOM 3aMeHEI.

B) YuuTeNIb 3aMEeHUJ KaXKIYI0 OTMETKY «4» ABYMs OTMeTKa-
MU: OOHOU «3» u omHO# «5». Haligure HamboOIbIlIee BO3SMOMK-
HOe 3HaueHIe CPpeIHero apu@MeTUUYeCKOr0 OTMETOK YUeHUKa
mocJie TaKOH 3aMeHEI.

¥V xakI0ro yueHMKAa B KJacce JoMa JKUBET KOIIKAa WK cobaKa,
a y HEKOTOPBIX, BO3MOJYKHO, 1 KOIIIKa, u cobaka. M3BecTHO,

1
YTO MaJbUYMKOB, MMEIOIUX cOo0aK, He OoJiee 1 OoT 00IIero

quycjia YY€eHMKOB, NMEIOIINX 0068.}(, a MaJIbBUNKOB, NMEIOIIIUX

KOIIleK, He OoJiee 1—51 OT 00IIero ymcjaa yYeHNKOB, UMEIOINX
KOIIIeK.

a) MoskeT i OBITH B KJaacce 11 MaJIbYMKOB, €CJIN JOIOJHU-
TeJbHO M3BECTHO, YTO BCEro B KJacce 21 yueHUK?

6) Kakoe manboJsibiliee KOJINYECTBO MaJbUYUKOB MOJKET OBITH
B KJIacce, eCJI JOMOJHHUTEeJIbHO M3BECTHO, UTO BCEr0 B KJjacce
21 yueHuk?

B) Kakyio HAMMEHBIIIYIO HOJII0 MOTJIH COCTABJIATH AE€BOUKU
OT 00Ilero Ymcjia yYeHNKOB 0e3 JOMOJIHUTEILHOTO YCIOBUS
TYHKTOB a) u 0)?
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Jduarsocruueckas padora Ne 19
(3adaua 13) a) Pemure ypaBHEeHUE
3sinx—4 n 1

: . 9 5 = 1.
sinx —1 sin” x —sin x

6) HaiinuTe Bce KOPHU 5TOr0 YpaBHEHUS, IPUHALICIKAIIE
3

IPOMEKYTKY {—777:; 0].

(3adaua 14) B mpaBuJIbHO# II€CTUYTOJbHOMN mTpusme A...F;

Bce peéOpa paBHEI 1.

a) ITocTpoiiTe ceueHne IPUBMBI ILJIOCKOCTBIO, ITPOXOAAIIEH

yepe3 TouKku By, F; u D.

6) Haiigure TaHreHC yrja Me;KAy IaockoctamMu ABC u
DB, F,.

(3adaua 15) Pemute HepaBeHCTBO logy g5, (xT%> <1

(3adaua 16) Naua tpamerus ABCD. Buccexktpuca yria BAD
mepecekaeTr npoaoikeHue ocuoBanua BC B Touke K.

a) lokaxkure, uto TpeyronbHuK ABK paBHOOeIDPEHHBIH.

6) Haiigure O6uccextpucy BM Ttpeyrombuuka ABK, eciu
usBecTHO, uTo AD=10, BC=2, AB=CD=>5.

(3a0aua 17) 31 pnexabpa 2013 roga Cepreii B3san B 6aHKe
8599 000 py6ueir B kpegut mox 14 % romoseix. Cxema BBI-
ILIaThl KpeauTa ciaenymolnasa: 31 nekadps KasKIoro ciaeayio-
Iero rojga 6aHK HAUMCJSET IIPOILEHTHI HA OCTABIIYIOCA CYM-
My poJra (T.e. yBeauuusaet noiar Ha 14 %), satem Cepreii
nepesoauT B 6auk X py6Jeii. Kaxkoit moaskHa OBITE cymma X,
uyT0o0bl Cepreil BLIMJIATAI JOJIT TPEeMS PABHBIMU ILIATEKAMU
(T.e. 3a 3 romga)?

(3adaua 18) HaiinuTe Bce 3HAUEHUA ITapaMeTpa @, IpU KaxkK-
IOM M3 KOTOPBIX MMeeT eIWHCTBEeHHOe pellleHue (Xx; Yy) cu-
cTeMa ypaBHeHUU

22— 2a+1)x+a®>—-3 =y,
v — (2a+1)y+a®-3 = x.
(3adaua 19) a) Yemy paBHO UMCJIO CIOCOGOB 3aIIMCATH UHCJIO

1595 B Buge 1595=as-10%+ay-102 +a; - 10 +ay, rae uncia
a; measie, 0<a; <99, i=0;1; 2; 3?
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6) CymrectByioT au 10 TaKuxX pasjMUYHBIX yuceJ N, UTO ux
MOJKHO IpeAcTaBUTh B Buie N=as-103+ay-102+a;-10+ay,
rae umciaa a; menasie, 0 <a; <99, i=0; 1; 2; 3, pouo 160
cmocobamu?

B) CKOJIbKO CYIIIECTBYeT TaKuX umces N, UTO UX MOYKHO IIpe-
craBuTh B Buge N =as-10%+ay-102 +a;-10+ ag, rae uncia
a; measie, 0<a; <99, i=0;1; 2; 3, poBuo 160 cmocobamm?
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IIOATOTOBKA K YACTH 2 ET'9 II0 MATEMATHUKE

Jduarsoctuueckas padora Ne 20

(3adaua 13) a) Permure ypaBuenue 6 sin?x—5sinx—4=0.
60) HaiinuTe Bce KOPHM TOr0 YpaBHEHUs, IPUHALIEKAIILE
_ =, _37%}

2’ 2
(3adaua 14) B mpaBuJIbHO# II€CTUYTOJbHOMN mTpusme A...F;
Bce peéOpa paBHEI 1.
a) ITocTpoiiTe ceueHne IPUBMBI ILJIOCKOCTBIO, ITPOXOAAIIEH
uyepes Touxku D, E u A;.
0) HaiimuTe paccTosHme oT TOUKu A 10 miaockoctu DEA;.
(3adaua 15) Pemure HepaBeHcTBO log,» (x +1)2 < 1.
(3adaua 16) Ha croponax AD u BC napaJiiaenorpamma ABCD
B3ATHI COOTBeTCTBeHHO TOUKM M u N, mpuuém M — cepenu-
Ha AD,a BN:NC=1:3.
a) Hokaxwure, uro npambie AN u AC nmenar orpesok BM Ha
TPU PaBHBIE YACTH.
0) HaiimuTe miomaab YeThLIPEXYTOJIbHNKA, 00Pa30BAHHOTO
nepeceuenuaMu npameix AN, AC, BD u BC, eciu mioiianb
napasiaenorpamma ABCD pasHa 40.
(3adaua 17) 1 utous 2013 roxa Beesoaog IpociiaBoBUY B3I
B 6auke 200 000 py0aeii B KpeauT. CxeMa BBIIJIATHI KpeguTa
caenymoias: 1-ro ymca KaykI0TOo CJAeAYIOIIero Mecaiia 0auK
HaumncasgeT 2 MPOIeHTa Ha OCTABIIYIOCS CyMMY moJra (T. e.
yBeauuuBaetr goiar Ha 2 %), sarem Beesoaon SIpociaBoBuy
mepeBOAUT B OaHK miaaTé:k. Ha Kakoe MUHUMAJIbHOE KOJIUYE-
cTBO MecsAneB Beeposon fIpociiaBoBUY MOKET B3ATH KPEIUT,
4yTOOBI esKeMecsAUYHbIe BhIIAThl ObLu He 6osee 100 000 pyo6-
aeii?
(3adaua 18) HaitinuTe Bce 3HAUEHUA MTapaMeTpa @, IpU KaxkK-
IOM M3 KOTOPBIX CHCTeMa ypaBHEHU

Vie=1+V7lyl = 1,
x?+49y% +4a+1 = 2x

OTPE3KY [

MMeeT POBHO UeThIpe pPeIleHus.

(3a0aua 19) 3agyMaHO HECKOJIBKO IeJbIX unces. Habop sTux
ypceJ U BCe UX BO3MOXKHBIE CyMMBI (1o 2, mo 3 u T. I.)
BBIMIMCHIBAIOT HA JOCKEe B MOPAAKe HeyObiBauusA. Hampumep,
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ecJii 3agyMaHbl yuciaa 2, 3, 5, To Ha HOCKe OyneT BbIMIMCAH
Habop 2, 3, 5,5, 7, 8, 10.

a) Ha gocke Beimucan mabop —13, —8, —6, —5, —1, 2, 7. Ka-
Kue umcja ObLIN 3aAyMaHbI?

60) 1 HEKOTOPBLIX PA3JMYHBIX 3aAyMaHHBIX UKCeJ B Ha-
6ope, BBIIMCAHHOM Ha JAocKe, uucjo 0 BcTpeuaeTcs POBHO
7 pas. Kakoe HauMeHbIIlee KOJIUUYECTBO UNCEJ MOTJIO OBITh
3aayMaHo?

B) 114 HEeKOTOPHIX 3aAYMaHHBIX YUCeJl Ha JOCKe BBLIIIUCAH
Habop. Becerga jiu mo 3ToMy Hab0py MOYKHO OJHO3HAUHO OIIpe-
IeJIUTh 3aAyMaHHbIe unca?



TpeHPOBOUHBIE BAPUAHTHI
EI'D mo maremaTuke

OTBeTOM K 3aJaHUAM C KpaTKuM oTBeToM (1—12) aBisercd 1ejoe
YMCJIO NN KOHeUHasd JecATHuYHasd Apo0b. OTBeT cieayeTr 3aliu-
caThb B 01aHK oTBeTOB Ne 1 cmpaBa OT HOMepa COOTBETCTBYIOIIETO
3alaHuA, HAUMHAsA C IIePBOH KJIETOUKH, 6e3 mpobeaoB. Kaxkayio
mudpy, 3HAK MUHYC U 3aIATYIO MUIINTE B OTAEJLHON KJIETOUKe
B COOTBETCTBUU C IPUBENEHHBIMU B O0JaHKe oOpasiamMu. EnfuHUIBI
N3MEepeHUs MUCATh He HY¥KHO.

Ha sanmcu perieHU ¥ OTBETOB Ha 3afgaHud 13—19 mcmosbayiiTe
6sauk oTBeToB Ne 2. 3amuININTe CHAUAJA HOMED BBIIOJHIEMOTO
saganusa (13, 14 u T. n.), a 3aTeM IIOJHOe 000CHOBAHHOE pellleHune
¥ OTBET.
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Juarnoctrudyeckas padora Ne 21

Qacmo 1

1 IIlkona sakymaeT KHuru mo 1eHe 70 py6ieii 3a mTyKy. IIpu

MOKyIKe Ha cymMmMmy OoJablie 500 py0Oieii Mmarasuu JaéT CKUI-

Ky 10 %. CxouansKo pybJieii OyzeT CTOUTEL MOKYIKa 23 KHUT?

2 Ha gmarpaMMe IIOKasaHO YMCJIO 3aIIpocoB co cjosoM KMHO,

cIleJIaHHBIX Ha HEKOTOPOM IIOMCKOBOM CaiiTe BO BCE MECSIIHI

¢ auBapsa 1o ceHTsa6pb 2010 roga. Ilo ropusonTaNIM YKas3bIBa-

IOTCSI MEeCSIThbI, IO BEPTUKAJIN — YMCJIO 3alIPOCOB 3a MaHHBIH

mecarn. OnpenennuTe Mo AuarpaMMe HaubOJbIllee MeCAUYHOe
yucJo 3anpocoB co caoBoM KMHO B yKasaHHBIA IIepHo.

5000 000

4 000 000

3 000 000

2000 000

1 000 000

0

aHB ¢GeB Map anp Ma¥ WIOH UWIOJ aBl CeH

3 Ha kJietruatoii 6ymare HapucoBaHO aBa Kpyra. Ilmommans
BHYTpPeHHero Kpyra paBHa 1. Haiigure miomiaasb 3alITpuxo-
BaHHOU (PUTYPHI.
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B kmacce 7 manbuukoB u 14 neBouek. 1 ceHTAOpPA caydaii-
HBIM 00pPa30M OMIPEesAT ABYX AEKYPHBIX HA 2 CeHTAOPd,
KOTOpBIe HOJKHBI IPUTOTOBUTE KJlace K 3aHATuAM. Hafigure
BEPOSITHOCTb TOTO, UTO OYAYT AEKYPUTh ABA MaJbUHKA.
Pemmure ypaBHeHUe VX +4="1.

B npAMOyroibHOM TPeyroJbHUKE BHICOTA, TPOBEeAEHHAS K TH-
HOTeHy3e, OeJUT IPSAMOI yroJ Ha ABAa yrJja, OOUH U3 KOTO-
pBIX paBeH 56°. HaififnTe MeHBIINI Yo JAHHOTO TPEYTroJib-
Huka. OTBeT gaiiTe B rpajgycax.

Ha pucyuke usobpakén rpadpuk ¢pyHrmuu y=f(x) u gecaTb

TOYEK Ha ocu abciucc: X1, Xz, X3, ..., X19. B CKOJIBKUX U3
9TUX TOUEK MIpPOM3BOAHAA QyHKIMHU f(x) oTpumareabHa?
Yy

O6BéM muIuHApa paBeH 24 cm®. Pagumyc OCHOBAHHUA IIHINH-
Ipa YMEHBIIIJIN B 2 pasa, a o0pasyIolyio YBeJINUIIN B 5 pas.

HaiinuTe 06B6M mosyuuBIIeroca muuaapa. OTBeT gaiite B ¢M°.

Qacmov 2

Haiinure sHauenue Beipakenus logg 126 — logg 3,5.

I oqHOrO U3 MPeAIPUATUN-MOHOIIOJINCTOB 3aBUCUMOCTD
00b€Ma crpoca Ha TPOAYKINIO ¢ (6AUHUI] B MECHAI]) OT eé
meHsl p (Thic. py0.) 3amaérca dpopmynoit ¢ =100 — 10p. Ompe-
JleJINTe MaKCUMAaJbHBIN YPOBEHD IIeHbI p (B ThIC. py0.), IpH
KOTOPOM 3HAUeHNe BLIPYUYKY MIPEIINPUATUSI 38 MECSI, ' =+ P
cocraBuT He meHee 210 TwIc. pyo.
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ITlepBasa TpybOa mamosHseT 6ax o6bEéMom 600 JTHUTPOB, a BTO-
pasa Tpyda — 6ak oobémom 900 suTpos. M3BecTHO, UTO OfHA
u3 TpyO IPOIyCKAaeT B MUHYTY Ha 3 JI BOALI OOJIbIIE, YeM
npyras. CKOJIBKO JUTPOB BOJBI B MUHYTY IIPOITyCKAaET BTO-
pas Tpy0a, ecau 0aKu OBLIJIM HAIOJHEHBI 34 OJHO M TO JKe
Bpemsa?

Haiigure HanboJiblnee 3HaYeHNE QYHKIAT

y=(x—2)%(x—4)+5 ma orpeske [1; 3].

a) PemiuTe ypaBHeHUE

tg? x+5tgx+6 =0.
6) HaiinuTe Bce KOPHHM 9TOr0 YpaBHEHUs, IPUHAIIEKAIIILE
OTPE3KY [—277:; —g] .
Peopo AD mupamuzabl DABC neprneHIUKYJISPHO IIJIOCKO-
ctu ocHoBauusa ABC. W3BecTHBI AJMHBI PEdep IMUpaMUIbI
AD=2./5, AB=AC=10, BC=45.
a) [lokasKuTe, YTO OCHOBAHUSA BBLICOT TPEYTOJbHUKOB ABC u
DBC, nipoBenéuubIX K cTopore BC, coBmamaiorT.
0) Haiigure paccTossHIEe OT BepHINHBI A 10 IJIOCKOCTH, IIPO-
XozsAleil uepes cepenunnl pébep AB, AC u AD.
Pemure HepaBeHCTBO logfx‘ x2 +log, x2 < 6.
Oxpy:xxuHoctu c¢ neHtpamu O; m Oy KacamTca B Touke A
BHeIlTHuUM obpasoM. IIpamasi, mpoxogsdAiias uepes TOUKY A,
BTOPUYHO IIepeceKaeT MepBYIO0 OKPY:KHOCTh B TOUKe B, a
BTOpPYIO — B Touke C.
a) Mokaxxkure, uro OyC || O1B.
0) Hatigure miomanb Tpeyroiabauka BCO,y, eciu 13BECTHO,
YTO PagUyChl IIEPBOM 1 BTOPOIl OKPYKHOCTEH paBHBI b 1 8
COOTBeTCTBeHHO, a LABO; =15°.
31 mexabpsa 2013 roma Bauma Basaa B 6anke 9 009 000 py6-
sgeii B kpegut non 20 % romoseix. Cxema BBIILIATHI KPeAUTA
ciaenymomnias: 31 mexabpsa KasKIOro cJeAyIoniero rojga 6aHkK
HAUYMCJIAET MPOIEHTHI Ha OCTaBIIyIOCA cyMMy moJra (T.e.
yeeanuusaeT poiar Ha 20 %), sarem Bams mepeBogutr B GaHK
miaTeéx. Bech goar BaHs BeIIJIATHI 3a 3 paBHBIX IJIATe’)Ka.
Ha ckoabko py06Jieii MeHbIIle OH ObI OTAAaJ OAHKY, ecJu Obl
CMOT BBITIJIATHUTDH JOJT 3a 2 PABHBIX ILjIaTeKa?
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Haiinure Bce 3HaueHMA ImapaMeTpa @, IPU KaKIOM U3 KO-
TOPBIX MOJYJIb PA3HOCTH KOpHeil ypaBHeHus x2 — 6x + 12 +
+a? — 4a = 0 mpuEIMAaeT HauboIbIIee 3HAUCHIIE.

B mHexoTopoM 1mapcTBe OBLIO HECKOJBKO (00Jiee ABYX) KHA-
sKecTB. OmHAKIBI HEKOTOPHIE U3 9TUX KHAMKECTB 00bABUIN
cebs mMapcTBaMU M PasfmesIMINCh KaxkJoe Ha TO JKe caMoe
YHCJI0 KHAMECTB, KOTOPOoe OLLIO B cCAMOM HauaJje. 3aTeM BCE
HOBBIE ¥ HOBbIE KHAMKECTBA M3 UMcja IPeKHUX U BHOBH o0pa-
3YIOIUXCA 00BbABIAIN ce0s IapcTBAMHU U AeJUINCH KaKI0e
Ha TO JKe caMoe UYMCJIO KHSKeCTB, KOTOpoe OBLLI0O B caMOM
HayaJe.

a) Moro i cpas3y mocJie OTHOTO M3 AeJIeHUi obIiee YMCJI0
KHSKeCTB CTaTh paBHbIM 1027

6) Morjyio Jiu B KaKOW-TO MOMEHT BpPeMeHHu O00Illee UMCJIO
KHAXKECTB cTaTh paBHBIM 320, eciii M3BECTHO, UTO CPasy
mocJje OZHOTO M3 JeJIeHUH o0Ilfee UMCJI0 KHSAMKECTB ObLIO
paBuHO 1627

B) CKOJIBKO KHAXKECTB OBLIO B CAaMOM HauaJjie, eCJId Cpasy
ImocJjie KaKoTo-TO M3 JeJleHui obllee YMCI0 KHAKECTB CTAJIO0
poBHO B 38 pa3s 0oJibllle IePBOHAYAJIHLHOTO?
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Juarnoctudyeckass padora Noe 22

YQacmo 1

1 B kBapTupe ycTaHOBJIEH HPHUOOP yUETaA pPacxoga XOJOSHOMI
Bogbl (cuétuuk). ITokazanuda cuéTunka 1 UIOHA COCTABJIANU
151 Ky6. M Boabl, a 1 urosss — 165 ky0. M. CKOJIBKO HYIKHO
3aIJIaTUTh 3a XOJIOAHYIO BOMY 3a WIOHBb, €CJIU CTOUMOCTDH
1 Ky6. M xoJiogHOM Bogkl coctaBiser 20 py6. 80 xom.? Orser
maiiTe B pyOJIax.

2 Ha amarpamMme moKasaHa cpefHeMecsIUHas TeMIlepaTypa Bo3-
nyxa B Huxxuem HoBropoge 3a Kaskawiii mecsir, 1994 roga.
ITo ropusoHTamn yKa3bIBAIOTCA MECSIIbI, 110 BEPTUKAIN —
TeMmieparypa B rpaaycax Ileabcusa. OupemesnTe mo mpuBe-
IEHHOUN aAumarpaMMe, CKOJbKO ObIJIO MECHIEeB C OTPUILATEIb-
HOII cpefHeMeCcaYHOI TeMIepaTypoi.

16
12

-8
—12
—16

3 Haiigure mwiomagek TPeyroabHUKA, N300pasKEHHOr0 Ha KJIeT-
yaToii Oymare ¢ pasMepoMm KJjeTKu 1 ¢cM X 1 ¢M (CM. PHUCYHOK).
OTBer maiiTe B KBaJpPaTHBIX CAHTHMETpPAaX.

LeM
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B copeBHOBaHMAX MO TOJKAHUIO SAPA YYACTBYIOT CIIOPTCMeE-
HBI 13 YeThIPEX cTpaH: 9 us Benrukobpurauuu, 3 us ®pan-
nuu, 6 us 'epmanum u 6 us Uranuu. ITopagok, B KoTopom
BBICTYHAIOT CIIOPTCMEHBI, OompeeasaeTca Kpebuem. Havigure
BEPOATHOCTH TOT'0, YTO CHOPTCMEH, BLICTYMIAIOIINY TIEPBBIM,
okaxxkercd us I'epmanumu.

Haiigure KopeHb ypaBHeHUus /24 — 5x = 8.

B tpeyroapauke ABC yroa C paBeH 122°, cropoust AC u BC
pasunl. Haiigure yron A. OTBer gaiiTe B rpagycax.

C

AN

A B

Ha pucynke usobpaskensl rpaduk Gpyurnum y=f(x) u Kaca-
TeJbHAsA K HeMy B TOUKe ¢ abcruccoii xo. Halimure sHaueHune
ITpou3BOAHON QYHKIUH f(X) B TOUKe Xg.

Y4

—

X0

RY

01




8

9
10

11

12

13

14

TPEHWMPOBOYHBIE BAPMAHTEI ET'9 II0O MATEMATHUKE 155

IlepBasa nmuauHApUYeCKas KPYy:KKa BIBOE BHIIIIE BTOPOM, 3aTO
BTOpas B UeThIpe pasa mupe. Halimure oTHOIIIeHME 00HEMA
BTOPO# KPYsKKU K 00BEMY IIEePBOIi.

YQacmv 2
. 1

Haiinure sHaueHNe BeIpaskeHud v/ 108 cos? % —/27.
HesaBucumoe areHTCTBO HaMepeHO BBECTH PeUTUHT R HOBOCT-
HBIX U3JAHUU Ha OCHOBE IOKAasaTejeln MH(POPMATHUBHOCTU
In, onepatuBHocTu Op M 00BeKTUBHOCTH Tr MyOJIMKAIHL.
Kaxapiii oToeapHbBIN IIOKa3aTesb — meJjoe uuciyo oT 0 mo 3.
CocTaBuTe/J I PEUTHHTA CUUTAIOT, UTO MHMPOPMATHUBHOCTD
nyoJauKanuii eHnuTCAa BTPoe, a 00BbeKTUBHOCTh — BUETBEPO
IIOPOJKe, UeM OIIepaTUBHOCTb, TO €CTh

3In+Op+4Tr
A .

Haiigure, KaKuM FOJJIMKHO OBITHL UMCIO A, 4TOOBI M3IaHue,
Y KOTOPOT'0 BCe IMOKA3aTeJN MaKCUMAaJbHBI, IIOJYUYUIO Pei-
tuur 20.

IlepBas Tpy0a mpomyckaeT Ha 4 JuUTPa BOALI B MUHYTY MEHb-
e, ueM BTopasi. CKOJIbKO JUTPOB BOABI B MUHYTY HPOIIyC-
KaeT BTopas Tpyba, ecau pesepByap o0béMoM 312 JuUTpPOB
oHa 3amojHsgeT Ha 11 MuHyYT ObICTpee, ueM IepBas Tpybda
3amoJHsaeT pesepsyap oowémom 480 auTpos?

R—

. x®+4
Hatinure Touky MmakcuMmyMa QyHKIUU Yy = -
a) Pemure ypaBHeHUE 29 sin” x — 20 sin x =0.
29 cos x+21
0) HaiinuTe Bce KOPHHU 9TOr0 YpaBHEHUS, IPUHAAIEKAIIILE
OTPE3KY [—7—;; —Zn}.

Hana mpaBuibHaA yeTbIpéxyrouabHaa nupamuga SABCD co
CTOPOHOII OCHOBAHUSA, PaBHOII 3, BhICOTA HHUPAMHUALI PaB-
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3v2

Ha —p=. Ha pébpax AB, CD u AS ormeueHsl TOuku M, N

u K coorBercTBeHHO, npuuéMm AM = DN =AK =1.

a) loraskure, uro miaockocts M N K mapaJiiesbHa IIJI0CKOCTH
SBC.

0) Haiinure paccroarue ot Touku K mo miockoctu SBC.
Pemure HepaBeHCTBO

6
2+ x

10g2_7x = .

2
B tpamenuu ABCD touxka E — cepemuHa ocuHoBaHusa AD,
Touka M — cepenuHa cCTOPOHBI AB.
a) IToxkakure, UTO IIJIOMIaAM YeThIpEXyroabHUKa AMOE
u tpeyroabHuKa COD paBHBI, eciii O — TOUYKA IepeceueHus
otpe3koB CE u DM.
0) Haiigure, Kakyio 4acTh OT IJIOMIAAY TPAIEIINN COCTABIIAET
miIomanb yerteipéxyroabauka AMOE, eciu BC=5, AD=1.
Ilo BrIany «A» GaHK B TeueHME TPEX JIET B KOHIIE KaKIOr0
rojga yseanuusaeT Ha 9 % cyMMy, IMEIOIIYIOCA Ha BKJIAJe
B HauyaJie Ioja, a o BKJAAy «bB» yBelIMuymBaeT 3Ty CyMMY
Ha 11 % B TeueHue KaXKAOT0 U3 IEePBLIX ABYX JjeT. Haiigu-
Te HanMeHbIIIee I1eJI0e UMCJO IIPOIeHTOB 3a TPEeTUI I'oJ IO
BKJany «B», IIpu KOTOPOM 3a BCe TPU rofa 9TOT BKJAJ BCE
eIllé OCTaHeTCs BBIrOJHEee BKJaja «A».
ITpu KaKux 3HAUEHUAX a YpaBHeHUE

x—3a _ x—-1_4

x+4 x—a
UMeeT POBHO OOUWH KopeHb? HaiimuTe Bce BO3MOKHBIE 3HAUE-
HU a.
WsBecTHO, uTO A, b, ¢, U d — MOHAPHO PA3JIUUHBIE IIOJOMKUI-
TeJIbHBbIE€ NBY3HA4YHBbIE€ YNCJia.

a) Mo:xeT s BBITIOJIHATHCS PAaBEHCTBO ZI; = %?

6) Mosxer s 1poOH A1TC G B 11 pas MeHbIIle, UeM cyMMa
a ., co b+d

b + a

B) Kakoe HauMeHbIIlee 3HAUEHME MOKET IPUHUMATH APOOH
a+c
b+d

, ecau a>5bu c>6d?
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Juarmocruueckas padora Ne 23

Qacmo 1

1 B xBaptupe, rae npo)xkusaer AJiekceil, yCTaHOBJIEH IIPUOOP
y4éTa pacxoja XOJOIHOM BOABI (CUETUMK). 1 ceHTAOPs cuér-
YMK IMOKas3bIBaJ pacxon 103 xy6. M Boabl, a 1 OKTAOpA —
114 xy6. m. Kakyio cymMMy mOJI:KeH 3aljJaTuTh Ajekceil 3a
XOJIOMHYIO BOAY 3a CEHTAOpPb, ecau IeHa 1 Ky0.M XOJIOom-
HOIT Bogbl cocTaBiseT 19 pyobaeit 20 komeek? OTBeT maiiTe
B pyOasax.

2 Ha rpajduke, n300pak€éHHOM Ha PHUCYHKe, IIPeICcTaBJIEHO
u3MeHeH1ne OMPIKEeBOM CTOMMOCTH aKIIUU Ia30400bIBaloIein
KOMIIaHUU B IepPBbIe IBe HeAeslu ampesis. B mepByoo Hemeao
ampeJsia OusHecMeH Kynui 14 axmuii, a IIOTOM IPOJAJ UX
Ha BTOpou Hemese. Kakyio HauOOJbIIYIO IPUOBIIL OH MOT
moayuuth? OTBeT maiite B pyOaax.

pyo.

250
125

1 2 14

3 Ha xaeruaToil 6ymare ¢ pasMmepoMm KJaeTKu 1 X 1 nm3o0paskén
yroj. Haligure ero rpagycHyio BeJIUUYNHY.
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B Toprosom 1eHTpe ABa OMMHAKOBBIX aBTOMATa IPOIAOT
Kode. BepoATHOCTH TOTO, UTO K KOHITY JHS B aBTOMATE 3a-
KouHumTcsa Kode, paBHa 0,3. BeposaTHocTh TOro, 4TOo KOde
3aKOHUYHNTCA B 000MX aBTOMaTax, paBHa 0,12. Haiigute Be-
POATHOCTH TOTO, YTO K KOHITY MTHA Kode ocTaHeTcsa B 060omx
aBTOMAaTax.

Pemute ypaBrHeHmE logys (2 — 3x) =0,5.

Komurme orpeska AB jexxaT 0 pasHble CTOPOHEI OT IIPAMOIL [.
PaccTosnaue or Touku A 10 mpamoii [ paBHO 7, a paccToAHIE
ot Touku B mo nmpsamoii [ paBuo 13. Haiizure paccTosHue OT
cepeauHbl oTpeska AB mo npamoii [.

Ha pucynxe nsobpakén rpadur dhyHrnum y=f(x) u orme-
YyeHbI TOUKU —H, —3, 3, 7. B KaKoil U3 3TUX ToUYeK 3HAUEHIe
IPOU3BOAHOM HaubosbIliee? B oTBeTe YKaKUTE BTy TOUKY.

y

\
I

I

I

I

I

I

i |

3 7T X

CTopoHa OCHOBaHUS IMPABUJIBHON TPEYTOJbLHOU MUPaAMUIbI
paBHa 10/3, a BeicoTa mupaMuabl paBHa 7. Haiigure TanreHc
yriia MexJy O0OKOBBIM PeOpPOM M OCHOBAHHEM ITHPAMUILI.

Qacmov 2
60
Glogs 5 °
A moagepskaHua HaBeca IMJIAHUPYETCS MCIOJIb30BATh ITU-
JUHIPUYECKYIO KOJOHHY. [laBiaenue (B macKaiax), OKasbl-
BaeMoe HaBecOM U KOJIOHHOII Ha Omopy, OmpeaessdeTcs II0
4mg
opmysie P=—2
(hopmy D2’
(B MmeTpax) — auameTp KoJOHHBI. CumTas yckopeHue cBOGOI-

Hatigure 3maueHmne BEIpaKEHUA

rae m = 2700 xr — ux obmias macca, D
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HOTO TafieHnd g paBHeIM 10 M/c?, a T paBHBIM 3, OIpeHeIUTe
HaMMEHBIITUN BO3MOMKHBIN nuaMeTp KOJIOHHBI (B MeTpax),
ecJii JaBJIeHWEe, OKa3bIBaeMoOe Ha OIIOPY, He AOJI)KHO OBITH
6oabie 400 000 Ila.

Tpu KujorpamMMa UeperTHu CTOSAT CTOJBKO Ke, CKOJIBKO IATh
KHWJIOTPAMMOB BUIIIHY, & TPU KHUJIOIPAMMa BUIIIHU — CTOJb-
KO Ke, CKOJIbKO JBa KujorpaMmMma KJyOHUKu. Ha CKOJIBKO
MIPOIEHTOB KUJIOTPAMM KJYOHUKMU JelleBiie KUjorpaMmma ue-
perrHu?

Haiingure HanbGosabiiee 3HaueHue (PYHKIIUNT

y=12tgx—12x+3x — 13 Ha oTpeske [— ,%}

NGRS

a) Pemmnre ypaBHeHHe (255 %)008 ¥ — 5V3sinx
0) HaiinuTe Bce KOPHU 2TOr0 YpaBHEHUS, IPUHALIEKAIILE

TIPOMEKYTKY {57”:, 47r] .

B npamoyroasuom mapasnenenunene ABCDA;B{C1D, us-

BecTHBI péopa AB=4, AD=3, AA,; ="7. Touka O npuHaIe-

JKUT pedpy BB; U IeJIUT ero B OTHOLIeHUH 3 : 4, cuuTas oT

BepHInHLI B.

a) IlocTpoiiTe ceuenmne mapaJjaejenuIiea MI0CKOCTbIO, IPO-

xopsIiei uepes Touku A, O u C;.

6) HaiimuTe miaomiaab 5TOro ceUeHUA.

21x% +3x—12
x—4

O61ve BHyTpeHHUE KacaTeJabHble K IBYM OKPYsKHOCTSM IIep-

neHAuKyAapHbl. OgHa U3 HUX KacaeTcsa OKPYsKHOCTeI B TOU-

kKax A u C, Bropasgd — B Toukax B u D (Touku A u B mexxar

Ha OJHOM OKPYXKHOCTH).

a) Jlokaskure, uTo oTpe3ok AC paBeH CyMMe PaauyCcoB

OKPYIKHOCTEH.

6) Haiigure miommanb yeTbIpéxyroabuuka ABCD, eciau us-

BecTHO, uTo AB=6, CD=8.

Ons xouer B3aTh B KpeauT 1 100 000 py6Gaeii. IToramenue

KpeAuTa MPOUCXOAUT Pa3 B I'oJl PaBHBIMU cyMMaMu (Kpo-

Me, MOYKeT ObITh, IMOCJeJHell) mIocIe HaUNCIeHUA TPOIEeHTOB.

Craska nponenTa 10 % rogospix. Ha Kakoe MUHEMAaJILHOE

Pemure HepaBeHCTBO x° + 6x2 + <3.
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KOJIM4ecTBO JieT MoKeT OJis B3ATH KPEIUT, UTOOBI eXKerom-
HbIe BBIILIATHI ObLIu He 6oJsiee 280 000 pyGieir?

Haiigure Bce 3HaUeHMs IIapaMeTpa @, IPH KaXKIOM M3 KOTO-
PBIX UMeeT eIMHCTBEHHOE pellleHUe CUCTeMa YpPaBHEHUHN

3.2 4+ 5|x| +4 = 3y +5x + 3a,
4yt =1.

WsBecTHO, YTO BCe WiIEHBI apuMeTHUecKoii mporpeccuu {a,}
SABJSIOTCS PA3JIUYHBIMU HATYPAJbLHBIMHU UHCJIAMHU U UYTO €6
BTOPOIi useH B 8 pa3 0oJblile IEPBOTO.

a) MoskeT 11 OAUH U3 UJEHOB 9TOM IMPOrpeccuu OLITHL 00JIbIIIe
apyroro eé uieHa B 567 pas?

6) HaiinuTe HauMeHbIIIee BOBMOYKHOE OTHOIIIEHNE ABYX UJIe-
HOB 5TO¥ NIPOTPECCUU, OTIUYHBIX OT @1, €CJIU U3BECTHO, UTO
ATO OTHOIIIEHUE SBJSETCS IeJBIM YKCJIOM, U YKaKUTe JII0-
OyIo Imapy Takux e€ uJeHOB.

B) Haiizure TpeTtuii ujeH 3TOH IMPOTPECCUU, €CJAU U3BECTHO,
YTO OJMH U3 €€ UJIeHOB paBeH 546.



TPEHWMPOBOYHBIE BAPMAHTEI ET'9 II0O MATEMATHUKE 161

Juarnoctudyeckass padora Noe 24

YQacmov 1

1 JImaronaJyib SKpaHa TejieBu3opa paBHaA 42 miofimam. Berpasu-
Te JUaroHaJ b dKpaHa B cauTuMmerpax. Cuuraiite, uro 1 groiim
paBeH 2,54 cm. Pe3yabTaT OKPYIJINTE IO IEJIOTO YUCA.

2 Ha guarpaMme IIOKasaHa cpefHeMecsSUHAasl TeMIlepaTypa BO3-
nyxa B Huxxuem HoBropoge 3a Kaxkawiii mecsair, 1994 roga.
ITo ropusonTamM YKa3bIBAIOTCA MECSIIbI, II0 BEPTUKAIUA —
TeMIeparypa B rpaaycax llembcusa. OupemesnnTe mo mpuBe-
IEHHOII AuarpaMMe, CKOJIBKO ObLIO MECAIEeB C MOJIOMKUTEIhb-

HOII cpefHeMeCIYHOI TeMIepaTypoi.
16

12

llIAHB (beB Map_arp May WIQHMIOJ aBL _CEH OKT [HOHA [TeK|

-8

—-12

—16

3 Ha kueruaroii 6ymare ¢ pasmepom KjaeTKu 1 cm X 1 em u3006-

paskéH PaBHOCTOPOHHUI TpeyroJabHuK. Haiimure paguyc omnu-
CaHHOI OKOJIO HETO OKPY:KHOCTH.

N\

N

/

1

4 B copeBHOBaHUAX IO TOJKAHUIO AApa YUACTBYIOT CIIOPTCMeE-
HBI 13 YeTBhIPEX cTpaH: 1 u3 Berukodopurauuu, 8 us ®Ppas-
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nuu, 3 u3d 'epmanuu u 4 us Uraauu. ITopagok, B KOTOpoM
BBICTYIAIOT CIIOPTCMEHEI, ompeeaseTca Kpebuem. Halimure
BEPOATHOCTH TOT'0, YTO CHOPTCMEH, BLICTYNIAIOIINI IIEPBBIM,
okaskercda u3 Ppaunuu.

x—12
Haiigute KOpeHb ypaBHEHUSA (ﬁ) =2.

B rpeyroasauke ABC yroa C paBeH 164°, cropoust AC u BC
pasunl. Hafigure yroa A. OTBer gaiiTe B rpagycax.

C

/\\

A B

Ha pucynke usobpaxén rpadpuk pyHrmun y=f'(x) — mpo-
usBoguoi pyuxmunu f(x). Ha ocu abcijucc oTMedUeHbI CEMb
TOUYeK: X1, X9, X3, X4, X5, X6, X7. CKOJBKO M3 3TUX TOUEK
JIEJKUT Ha IPOMEKYTKaxX BodpactaHus QyHKmuu f(x)?

y

8 IlepBaa muIMHAPHUYECKAs KPYKKa BTPOE BEIIIE BTOPOI, 3a-

TO BTOpas B TPpHU pasa mupe. HaiiguTe oTHOIIIeHNe 00bEMA
BTOPO# KPYsKKU K 00BEMY IIEPBOIA.
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Qacmov 2

. log, 225
Haiigure 3HaueHWe BhIpAKEeHUSI —————.
log, 15
HezaBucumoe areHTCTBO HaMepeHO BBECTU PeUTUHT R HOBOCT-
HBIX U3JAHUUM Ha OCHOBe MOKAasaTejeln MH(PpOPMATHUBHOCTU
In, onepatuBHOCTH Op 1 00BEKTUBHOCTU T'r MyOGIMKAIMIA.
Kaxknprii oTmenbHBIN IOKa3aTeab — Iiejoe uucjao ot 0 mo 3.
CocraBuTesn pPeNTUHTa CUUTAIOT, UTO MHMOOPMATUBHOCTDH
nyoJauKanuii IeHnuTCa BTPoe, a 00beKTHUBHOCTh — BUETBEPO

JOPOXe, ueM OoIlepaTuBHOCTBb, TO €CTh

3In+Op+4Tr
A .

Haiigure, kKakuM OJIKHO OBITH UMCJ0 A, YTOOBI M3JaHUE,
Y KOTOPOTO Bce ITOKAa3aTeJu MaKCHMAaJbHBI, IIOJYUYNJIO Pe-
TuHT 15.

ITepBrlii 1 BTOPOI HAaCOCHI HAIIOJHAIOT Oacceiin 3a 12 MunyT,
BTOPOH u TpeTuii — 3a 15 MUHYT, a IIEPBBIA W TPEeTUH —
3a 20 MuHYT. 3a CKOJIbKO MUHYT 9TH TPU HAcCOCa 3aIOJIHSAT
bacceiiH, paboras BmecTe?

R:

2
Haiigute Touky Mmakcumyma QyHKIIUU Y = —%81.
V2cosx+1 —0

V17 sin x

0) HaiinuTe Bce KOPHU 9TOTO YpaBHEHUA, IIPUHAAJIEKAIIITE

a) PemuTe ypaBHeHUE

OTPE3KY [3{, 377:} .

Hana mpaBuiIbHasA YeTbIpéxyroabuaa nupamuga SABCD co
CTOPOHOII OCHOBAHUA, paBHOU 12, BhIcoTa mmpaMUIbl paB-
Ha 3. Ha péopax AB, CD u AS ormeuensl Touku M, N u K
9

Z-

a) [MokaxkuTe, uTo miockocth M NK mapaJjienbHa IJIOCKOCTH
SBC.

0) Ha#inure paccrosauue ot Touku K mo miaockoctu SBC.
Pemure HEpaBeHCTBO

cooTBeTCTBEHHO, IpuuéM AM =DN =3 u AK =

log s7_ 572 — 1) > log g7 57(—4 4 8.2 —5),
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B tpamenmuu ABCD touxka E — cepemuua ocHoBanusa AD,
Touka M — cepeguHa cTOpPOHBI AB.

a) Jlokaskure, UTO ILJIOHIaAU UYeThIpeéxyroabHuka AMOE
u TpeyroabHuKa COD paBHBI, eciu O — TOUKA MepeceueHns
otpe3koB CE u DM.

0) HaiiguTe, KaKyio 4acTh OT ILJIOIIAAN TPAIeII! COCTABJIIET
IIoIanb yetTbipéxyroabauka AMOE, eciu BC=2, AD=5.
ITo Bxmamy «A» GaHK B KOHIle KasKIOr0 I'0Jla YBEJUUKNBAET
Ha 10 % cymmy, uMeroliyocsa Ha BKJIaje B Hadaje roza, a 1o
Braany «B» yBemuuuaer sty cymmy Ha 14 % B Teuenue
KasKJoro u3 IepBbIX ABYX JieT. HaliguTre HanboJIbIllee HATY-
pajibHOE YMCJIO HIPOIeHTOB, HAUNCJIEHHOE 3a TPETUH rof II0
BKJaay «B», Ipu KOTOPOM 3a Bce TPU roja 3TOT BKJIaL OyIeT
MeHee BBITOJeH, UeM BKJIam «A»x.

IIpu KaKMx 3HAUEHUAX A YpaBHeHUE

x+2a x-—2 ~1
x—5 x—a

“MeeT POBHO ofuH KopeHb? HalinuTe Bce BO3MOKHBIE 3HAUE-
HUA Q.

Bynem Ha3bIBaTh UETHIPEXBHAYHOE YMCJIO UHIMEPECHbLM, €CIIN
cpeny YeThIpEX HMUudp B ero JeCATUYHON 3aIllCU HeT HyJIeH,
a ogHA M3 9TUX HU@P paBHA CyMMe TPEX APYTUX U3 HUX.
Hampumep, naTepecHbIM ABIAsAeTca uucygo 3111.

a) IIpuBenuTe mpuMep ABYyX WHTEPECHBIX UETHIPEX3HAUHBIX
YuceJs, PABHOCTh MEXKAY KOTOPHIMU paBHa 4.

0) [IpuBenuTe IpUMep NHTEPECHOTO YETHIPEX3HAUHOT'O YHCJIA,
KoTopoe geauTtcda Ha 15.

B) Ha xakoe HamMeHbIIIee HATypaJIbHOE YNCJIO MOTYT OTJIU-
YaThCA ABA MHTEPECHBIX YETHIPEX3HAUHBIX umcsaa?
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Juaraocruueckas padora Ne 25

Qacmo 1

1 o cumkenus meH ToBap crous 900 py0ieit, a mocyie cHUKe-
HUSA IIeH cTaJ cTouTh 828 pybaeii. Ha CKOJIBKO IIPOIEHTOB
ObLiIa CHUKEeHAa IleHa ToBapa?

2 Ha gmarpamMMme mmokasaHa cpeJHeMecAYHAas TeMIepaTypa BO3-
nyxa B Xenbcuuku 3a Kakawiil mecsar, 2009 roga. ITo ro-
PHB0HTANN YKa3bIBAIOTCA MeCSAIbI, II0 BePTUKAJIN — TeMIIe-
parypa B rpagycax lleabcusi. OupenennTre mo guarpamme,
CKOJIbKO ObLI0 MecaArneB B 2009 roay, Korga cpegHeMecayHas
TeMIIlepaTypa Obliaa OTPUIATEIbLHOM.

20

16

12

SHB (I)eB Map | armp Mail |MIOH|MIOJ| aBT | CEH | OKT | HOS JEeK

—4

-8

3 Ha xietuaroii 6ymare HapuCcOBaHO ABa Kpyra. ILioiiannb
BHYTPeHHero Kpyra paBHa 9. Haligure mioIaab 3alITpuUxo-
BaHHOU (PUTYDHI.

71 | ™
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Ilepen HavasoM mepBOTO Typa UYeMIOMOHATA IIO IAIIKAM
YYaCTHUKOB pasOMBAIOT Ha MI'POBBIE MaphI CAyYalHBIM 00-
pasoM ¢ IOMOIIbIO Kpebusa. Becero B uemnuonare y4acTByer
56 mrammcToB, cpegu KOTOPhIX 12 yuacTHMKOB u3 Poccun,
B ToM uucje Bamepuii Crpemsankuu. Haiigure BepoATHOCTD
TOTO, YTO B mepBoM Type Banepuii CTpeMAHKUH GyaeT ur-
paTh ¢ KakuM-au6o marucTom u3 Poccuu.

Pemure ypaBuenue 2°~* =0,25.

OTpe3ox AB ABIseTCSa XOPAOI OKPYsKHOCTH ¢ IeHTpom O.
Haiigure yron mexay npamoil AB 1 KacaTeJIbHOI K OKPYK-
HOCTHU, IPOXOAAIIeir uepe3 Touky A, ecau yroa AOB pa-
BeH 56°. OTBeT gaiiTe B rpagycax.

Ha pucynke nsobpaskén rpadur pyurnuu y=f(x). [Ipamas,
npoxopsaiasa uepes Touky (—1; 1), kacaercs sToro rpadpukra
B TouKe ¢ abcrmuccoit 3. Haitgure f/(3).

y

Iluiuugp BOMCaH B IPAMOYTOJBHEIN ImapaJuieiaenuien. Pa-
IUYC OCHOBAHUSA M BBLICOTA IMJIMHApPA paBHbl 6. Haligure
00BEM IapaJjiiesenuieaa.

Qacmov 2

30
5logs 3 °
BricoTy Hanm 3eméil (B MeTpax) HOLOPOIIIEHHOIO BBEPX KaM-
HA MOKHO BBIYHCJATH 10 (opmyie h(t) = 1,4 + 14t — 5¢2,

Hatigure 3HaueHne BhIPAKEHUA
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rae t — BpeMsd B ceKyHaax. CKOJIBKO CeKYHJ KaMeHb OyIeT
HaXOAUTHLCA Ha BbIcOTe OoJiee 8 meTpoB?

W3 nymkTa A KpyroBoil Tpacchl, JJIMHa KoTopou paBHa 30 KM,
OHOBPEMEHHO B OJHOM HAIIPABJIEHMM CTAPTOBAJIUA JBA aBTOMO-
6mtncrta. CKOpOCTh TTepBOro paBHa 92 KM/U, CKOPOCTH BTOPO-
ro — 77 km/4. YUepes CKOJILKO MUHYT HEPBBIII aBTOMOOUJIUCT
OyzeT ollepe:kaTh BTOPOro POBHO Ha 1 Kpyr?

Haiinure Hanbobiee 3HaveHne QyHKIUE y=x° —5x% —20x
Ha orpeske [—6; 1].

a) Pemure ypaBHenue 7 sin? x + 8 cos x — 8 =0.

6) HaiinnTe Bce KOPHU 2TOr0 YpaBHEHUS, IPUHALIEIKAIILE

OTPE3KY [— %; %} .

B npamoyroasuom mapaJnenenunene ABCDA;B{C1D, us-

BecTHBI pédpa AB=5, AD=3, AA; =8. Touka R upunajie-

JKUT pedbpy AA; U JeJUT ero B OTHOIIEHUHU 3 : 5, cCUMTAA OT

BepPIINHLL A.

a) IlocTpoiiTe ceuenmne mapaJjaejenuIea IMI0CKOCTbIO, IPO-

xXonsiei uepes Touku B, R u D;.

60) HaiimuTe miaomiaab 9TOTO ceUeHUA.

x2—12x+10 , x> —5x+5
_|_

x—1 x—5
Oxpy:xHOCTHU C meHTpamu O u Oy KacamoTcsa BHEIIHUM o0pa-
3oM B Touke C. K oOKpyXHOCTSIM IPOBEEHEI 00II[as BHEIITHISA
KacaTeJibHAs M 00Ilas BHYTPEHHAA KacaTejJbHasd. OTH Kaca-
TeJbHbIE TIepeceKaiTcs B Touke D.

a) Mokakure, uTo TpeyrodbHUK 01 D0y IPAMOYTOJIbHBIMN.
6) Haiigute pagmychl OKPYsKHOCTEI, €CJIM M3BECTHO, UTO
DOl = \/5 n D02 = 2\/5.

31 nexabpa 2013 roga Urops B3an B 6amke 100 000 py6ureit
B Kpenut. Cxema BBIILIATBI KpeauTa ciaenyioiiasda: 31 mexab-
PA KasKAOT0 CJIeIYIOIero rofga 6aHK HAUYMCISAET IPOIeHTHI
Ha OCTaBIIYIOCA CyMMYy mgoJjra (T.e. yBeJIWUYUBaeT OOJT Ha
HEKOTOPOe KOJIMUECTBO MPOIEHTOB), 3aTeM Uroph mepeBoguT
ouepemHoil TpaHII. rops BHIILIATUJ KPEIUT 3a OBA TPaH-
mia, rnepesens B nepsuiii pas 60 000 py6Jieii, a BoO BTOPOi —
55000 pyo6ueii. IToxg Kaxkoii IPOIEHT OAHK BBIZAJ KPEIUT
Hropio?

Pemure HepaBeHCTBO <2x-—-11.
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18 Haiigure Bce 3HaUYeHUA IIapaMeTpa @, IIPU KayKIOM K3 KOTO-
PBHIX MMeeT eIUHCTBEHHOEe pellleHue cucTeMa ypaBHeHUH
zcos(x—y)+ (2+xy) sin(x+y) = 2,
¥+ @y—-1)2%+2% =a+2x,
(x+y+asin®2)((1—a) In(1—xy) +1) = 0.
19 MosKHO JIM IPUBECTHU MPUMEP IATH PasINUHBIX HATYpab-
HBIX YMCeJI, IpousdBeaeHne KOoTopbix pasuo 1008 u

a) AT 0) ueTnIpe; B) Tpu
13 HUX 00pasyioT reoMeTPUUeCKYI0 IPOrpeccuro?



TPEHWMPOBOYHBIE BAPMAHTEI ET'9 II0O MATEMATHUKE 169

Juarmocruueckas padora Ne 26

Qacmo 1

1 JIuaromaJyib SKpaHa TejieBu3opa paBHa 87 miofimaM. Beipasu-
Te IMaroHAJb dSKpaHa B canTuMeTpax. Cumuraiite, uro 1 groiim
paBeH 2,54 cm. PegysbTaT OKpyramTe 0 IIEJIOTO YHMCJIA.

2 Ha pucyHKe IIOKa3aHO M3MeEHEHINEe TeMIepaTyphl BO3ayxXa
Ha OPOTSKEeHNU TPEX cyToK. Ilo ropusoHTa I yKasniBaeT-
cs JaTa U BpeMs, II0 BepTHUKaJIN — 3HAUeHNe TeMIIepaTyphl
B rpagycax Ilenbcus. OmpemeanTe 0 PUCYHKY HAUMEHBIITYIO
TeMIlepaTypy Bo3ayxa 8 asrycra. OTBer gaiiTe B rpajgycax

Henbcus.
34 I i S e s [ S
32
30 Wﬁiiiiia*iiA777”777%7777}7§\777A777A7770777?777

Y e o e e e e e 7 S e
Y T S e e e e e e e
4 0T BN S A e o e e

Y o e o e e e

e e e e e
12
0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00
\ 7 aBrycra \ 8 aBrycra \ 9 aBrycra

3 Ha kaeruaroii 6ymare ¢ pasmepom KJaeTKu 1 ¢cm X 1 ¢M u3006-
Pa*K€H paBHOCTOPOHHUU TpeyroabHUK. Haligure paguyc BIu-
CaHHOU B HET0 OKPYKHOCTU.

N
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B cpegrem u3 300 camoBbIX HACOCOB, IIOCTYIIUBIIINX B IIPO-

naxy, 6 moarexkaror. HalifuTe BepOATHOCTDL TOTO, YTO OJMH

cay4JaiiHO BBIOPAHHBIN /I KOHTPOJIS HACOC He IIOATeKaeT.
x—10

Haiigure KopeHus ypaBHeHUS <§> =3.

B tpeyronbuuke ABC yrou C paser 90°, AC=1, tg A=4/3.

Haiigure cropony AB.

C
A B

Ha pucynke msobpaxén rpadpuk pyurmun y=f'(x) — mpo-
usBogHo#t pyuknuu f(x). Ha ocu abciiicc oTMeUeHBI 1IeCTh
TOUEK: X1, X9, X3, X4, X5, Xg. CKOJIBKO U3 3TUX TOUEK JIEIKUT
HA IPOMEXXKYyTKax BodpacTanus pyHrmuu f(x)?

y

y=1"(x)

8 IIuauHApP ¥ KOHYC UMEIOT 00II[re OCHOBaHMUe U BHICOTY. O05-

ém nmuanuapa paBen 111. Halinure 00bEM KOHYcCA.
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Qacmov 2

. logg 27
HaiiguTe 3HaueHWEe BhIpAKEHUSI —— .
logg 3
B poseTKy aseKkTpoceTr HMOAKIIOUEHA 3JeKTpPHUUecKas TyXOBKa,
COIIPOTHUBJIEHNE KOTOPOH cocrasisieT Ry =15 Owm. ITapamienbHo
C Heli B PO3ETKY IIPeII0JIaraeTcsa MOAKIIOUNTE 3JIeKTPooborpesa-
TeJIb, COIPOTUBIEHNE KoToporo Ry (Om). Ilpu mapanmesbHoM
COeIVHEHUN ABYX 3JEKTPONPUOOPOB C COMPOTUBIEHUIMU
R, 1 Ry ux 0011iee COIPOTHURJIEHNE BLIUNCASIETCS Mo (hopmy-
RiRy
R+ Ry
3JIEKTPOCeTU O0IIee COMPOTURIIEHNE B HEHM JOJKHO OBITH HE
menbine 6 Om. OnpegennTe HaMMeHbIIIee BO3MOYKHOE COIIPO-
TuBJIeHUEe Ry ajeKTpooborpeBatensa. OTBer maliTe B oMax.
IlepBoIii 1 BTOPO# HacOCHl HATIOJHAIOT OacceirH 3a 16 MuHyT,
BTOpO# m Tperuii — 3a 20 MUHYT, a MEPBBLIN U TPETUH —
3a 48 MuHYT. 3a CKOJBKO MUHYT 3TU TPU HAcCOCA 3aIIOJHAT
OacceiiH, paboras BmecTe?
Haiigure Touky Mmakcumyma GyHKmun y = (x + 7)2-e57%,
V2sinx—1 —o0.
tgx+1
6) HaiinuTe Bce KOPHU 5TOr0 YpaBHEHUs, IPUHALICIKAIILE

jae Rogm = . g HopMaJIbHOTO (QPYHKIITMOHUPOBAHUA

a) Pemure ypaBHeHUE

OTPE3KY [72—7T, 571?} .

Hana mpaBuiabHaA TpeyroabHaa nupamuna SABC. Eé 6oko-
Boe pe6po BS pasuo 9, Bbicora SH mupaMuzns paBHa 3v/5.
Touka M — cepenuna pebpa BC, a Touka T — cepeauHa OT-
pesxa SM.

a) [lokasxkure, uto AT — BbICOTA TUPAMUILI, IPOBEeAEHHA
K rpanu SBC.

0) Haiimure paccroanue mexxny npameimu AT u SB.
Pemure HEpaBeHCTBO

log 5, (9" —2-3") <log 5 ,(2-3%-3).

OKpyKHOCTh, BIIMcanHas B KBagpaT ABCD, xacaeTcsa ero
crtopoHbl AB B Touke T, a cropousl AD B Touke P. OTpesku
CT u CP mepeceKalT OKPYKHOCTb B ToukKax M u N cooTBeT-
crBexHo. CTopoHa KBazpara paBHa v/10.
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a) lloxkakure, uro mpamaa TP napajiaenbHa npamoir MN.
6) Haiimure MP.

Ilo BrIamy «A» OaHK B KOHIIE KaKIOr0 roja yBeJIUUYUBAET
Ha 8 % cyMMy, HMEIOIIYIOCS Ha BKJAJe B HayaJje rofia, a mo
BrJIany «B» yBeamuumsaer sty cymmy Ha 10 % B Teuemwme
KasKI0ro U3 MepBhIX ABYX JeT. Haligure HanGosbIliiee HATY-
pajbHOE YKCJIO MPOIEHTOB, HAUNCIEHHOE 3a TPETUIH IO IO
BKJaay «B», mpu KoTOpOM 3a BCce TPU Iofia ITOT BKJAJ OyaeT
MeHee BBITOJeH, YeM BKJal «A».

IIpu KaKMX 3HAYEHUSAX @ CHCTEMa

3x(2x2+y2 - % - 1) = |3XI(y2+ %),

y=x+a

MMeeT POBHO TPHU PA3JIUUHLIX pereHua? Hatigure Bce Bo3-
MOJKHbIEe 3HAUEHUA d.

Byznem Ha3bpIBaTh YETHIPEXBHAUHOE UNCJIO UHMEPECHbLM, €CIU
Cpeau YeTHIPEX IU(P B €ro JeCATUYHON 3alNCH HeT HyJeH,
a ogHa W3 9THUX HU(P paBHA CyMMe TPEX APYTUX U3 HUX.
Hanpumep, nHTepecHbIM sBJdeTcsa unucao 3111.

a) IIpuBenuTe MpuMep ABYX MHTEPECHBIX UETHIPEX3HAUHBIX
YrceJl, Pa3HOCTh MeXKIy KOTOPLIMHU paBHa 15.

6) HaiigyTcsa i gBa MHTEePECHBIX UETHLIPEX3HAUHBLIX UMCJIA,
PasHOCTh MEXKAy KOTOPBIMU paBHA 27

B) HaiigyTcsa siu qBa MHTEPECHBIX YETHLIPEX3HAUHBIX UMCJIA,
oTJinyaloniuecsa B 5 pas?
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Qacmo 1

1 JIna maxupoBKU pekpearnnu pasmepom 10 merpoB Ha 10 mert-
POB IMOHAIO0MJIOCHL POBHO 2 0aHKM Jlaka. Kakoe HauMeHbIIIee
yrcao 6aHOK JlaKa HYKHO KYIOUTH AJA JaKUPOBKU 3aJia pas-
mepoMm 15 metpoB Ha 30 MmeTpoB?

2 Ha rpadukre, n300pakEHHOM HA PUCYHKE, IIPEICTaBJIEHO
u3MeHeHNe OUPIKeBOM CTOMMOCTH aKIIMi Ia30400LIBaloIen
KOMIaHMU B II€PBLIE [ABe HemeJau HOa0psa. 2 Hoa0ps OusHec-
meH npuobpéa 10 axkmuit aToii komnauuu. [1lecTs U3 HUX OH
npoxan 6 HoabOpsa, a 13 HoaAbOpA — ocranbHbIe 4. CKOJIBKO
py0Jieil morepssa OM3HeCMeH B Pe3yabTaTe 3TUX olieparuii?

pyo.

1200

600

1 3 9 12 14

3 Ha kineruaroit 6ymare ¢ pasmepoM KJeTKH 1 X 1 oTMeueHbI
Touku A u B. Haligure niuny orpesxa AB.
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Ilepen mauasmom maTua mo yTO0SIY CydbsA OpocaeT MOHETY,
4TOOBI OIIPEEeNUTh, KaKasa U3 KOMaH[ OyAeT IepBas BIaLeTh
msauom. Komauga «Beabie» 1Mo ouepeau urpaer ¢ KoOMaHIaMu
«Kpacubie», «Cunue» un «3enéusie». Haligure BepoATHOCTD
TOTO, YTO POBHO B OJHOM MaTue IIPAaBO II€PBOI BiaJeTh M-
YoM HOJYUUT KoMaHzaa «Beibie».

Pemure ypaBuenue x +9=25.

Huaronanu tpanenuu ABCD c ocHoBanuamu AB u CD me-
pecekatorcs B Touke M. Haiinure MC, eciu

AB =11, DC =33, AC = 28.

Ha pucynke unzobpakén rpaduk pyaxuunm y = f(x). Ilpa-
Mas, IpoxonadaIinaa yeped Touky (—6; —1), Kacaercsa aToro
rpadguka B Touke ¢ abcmuccoit 6. Haiigute f/(6).

y

—

CTopoHa OCHOBaHUS IMIPABUJIBHON YeTHIPEXYTOJIbHON IUPaMU-
IBI BABOE 00JIbIlle €€ BhICOTHI. HaliguTe yros Mex Iy IIJIOCKO-
CcThI0 OOKOBOI I'PaHU U IJIOCKOCTHIO OCHOBAHUA MUPAMUILI.
OrBer gaiiTe B rpagycax.

Qacmbv 2

Haiinure sHauenme BeIipaskeHud logy; 242 —log,; 2.

Macca pagmoaKTHBHOTO BeIeCTBa YMEHBIIIAETCA IO 3aKOHY
m(t)=mg- 2-7.B JIabopPaTOPUHU TMOJYUMJIN BEIECTBO, COJEP-
JKalllee B HAUaJIbHBIA MOMEHT BpeMeHU My = 280 MKT u30TO-
ma kesesa-59, mepumoj moJyypacmnaga Kortoporo T'=45 cyTok.
B Teuenue CKOIBKUX CYTOK COAep:KaHUe MU30TOIa Keyesa-59
B BelllecTBe OyZeT MPeBOCXOAUTSL 17,5 MKI?
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HNmetoTcsa aBa cocyna, comepskainue 42 Kr u 6 KT pacTBopa
KMCJIOTHI Pa3JIMYHON KOHIleHTpanuu. Eciu 9T pacTBOPHI
CMelIllaTh, TO HMOJYYUTCA PACTBOP, comepxamuit 40 % xucio-
Thl. Ecau JKe cMeIiaTh paBHbIE MacChl 3TUX PACTBOPOB, TO
IOJIYYUTCA PACTBOP, copeps:xamuii 50 % xucaorsi. CKOILKO
KHUJIOTPAMMOB KUCJIOTHI COIEPIKUTCA B IIEPBOM pacTBope?
Haiigure Hauboubinee 3HaueHne QyHKIUT y = (21 — x)e* 20
Ha orpeske [19; 21].
a) Pemure ypaBHeHUE

2cos2x+4 sin(%—kx) —-1=0.
6) HaiinuTe Bce KOPHHM 9TOr0 YpaBHEHUs, IPUHAIIEKAIIILE
OpoMeXyTKy [—3m; —r].
B mpaBuabHOil TpeyroabHoi mpusme ABCA1B1C; cTopoHa
ocHOoBaHUA paBHa 12, a 60KOBbIe PEOpPa paBHEI 8.
a) ITocTpoiiTe ceueHre IPU3MBI IJIOCKOCThIO, IPOXOAAIIEH
yepes3 Touku A, B u cepenuny peopa A;1C;.
6) HaiiguTe miomiagb 9TOTO CeUeHUA.

Pemrute HepaBeHCTBO log,_, ;ch_ X <-1.

-7
IBe oKpy:KHOCTHU IIepecekaioTcsa B Toukax P u Q. IIpamas,
IIPOXOosAIas uepes TOUKY P, BTOpOii pas mepeceKaeT MepBYIO
OKPY’KHOCTh B TOUuKe A, a BTopyio — B Touke D. IIpamas,
IPOXOAAINAa Uyepes3 TOUKY @ mapaJuiejbHo AD, BTOpoii pas
mepeceKkaeT MePBYIO OKPYKHOCTL B TOUuKe B, a BTOpyo —
B Touke C.

a) JlokasKuTe, YTO YeTHIPEXYyTroabHuK ABCD — mapaJieno-
rpaMM.

0) Hatigure orHomernue BP : PC, eciiu paguyc IepBOil OKPYK-
HOCTH BJIBO€ 0OJIbIIEe pasnuyca BTOPOM.

31 mexabps 2013 roma Cepreit B3sn B 6anke 671 000 pybueii
B kpequt 1og 20 % romoseix. CxeMa BBIILIATHI KPEINUTA CIELYIo-
mad: 31 mekabps Ka)KIOro CJIeIVIOIIero roga 0aHK HAYMCJLAET
IPOITEHThI Ha OCTaBIIIYIOCS CyMMY mojra (T.e. YBeJINYnBaeT
moar Ha 20 %), satem Cepreii mepesogur B Gank X pyoJeii.
Kaxoii gomxma O0bITh cymma X, uToObl Cepreil BBITLIATHII HOJIT
YeTLIPHMS PaBHBIMU ILIaTeskamu (T.e. 3a 4 roga)?
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Haiigure Bce 3HaUueHUA ImapaMeTrpa a, IPU KaKJIOM U3 KOTO-
PBIX MMeeT eIMHCTBEHHOE PEIlleHNe CUCTeEMAa YPaBHEHUN

(x—2a—5)2+ (y—3a+5)? =16,
(x—a—2)2+ (y—2a+1)2% = 81.

Ha snucre 6ymaru HamucaHbBI B CTPOUKY 14 eguHwuil.

a) Jlokaxkure, UTO MEKIY STUMU €IUHUIIAMU MOKHO paccTa-
BUTH 3HAKU CJIOKEHUS, YMHOKEHUSA 1 CKOOKM TaK, YTO IIOCJIe
BBIIOJTHEHUS MeHCTBUI ITOJYUUTCA YUMUCIIO, Aejsdmieecd Ha 162.
0) Jokaxxure, YTO €CJIU eIUHUIIBI, CTOAIIME HA UETHBIX Me-
CTax, 3aMEHUTHh UEeTBEPKAMM, TO BCE PABHO MEXKAY UMCIIaMU
MOJIyYeHHOT0 Habopa MOKHO OyIeT pacCTaBUTh 3HAKH CJIO-
JKeHUS, YMHOMEHNUI ¥ CKOOKM TaK, UTO II0CJ€ BHIIOJHEHU
IefcTBUil MOJYUUTCA YUCIO0, Aejdlieecsa Ha 162.

B) JloKamKuTe, 4TO MEKAY JI00bIMI 14 HATYpPaJIbHBIMU UMC-
JaMU MOXKHO PACCTABUTH 3HAKU CJIOMKEHUS, YMHOMKEHUA U1
CKOOKM TaK, UTO IIOCJIe BBITIOTHEHUSA JEHCTBUU MOJYUUTCS
YKCJI0, Aeasdiieecda Ha 162.



TPEHMPOBOYHBIE BAPMAHTHI ET'D TT0 MATEMATHUKE 177
Juarmocruueckas padora Ne 28

Qacmo 1

1 CroMMOCTEH IOJYI'OJOBOM IIOANMCKHN Ha JKYPHAJ COCTaBJIA-
er 370 pyOJseit, a CTOMMOCTb OJHOTO HOMEpa JKypHaJa —
22 py6asa. 3a moaroza AHa Kynuja 25 HOMepOB JKypHaJa.
Ha ckonbko py06Jieii MeHbIIIe OHA ObI MOTPATHJIA, €CJIU ObI
MOoATMCATIach Ha KypHaI?

2 Ha pucyHKe IOKasaHO M3MeHEHHEe TeMIIepaTyphbl BO3AyXa
Ha IPOTIKEHNHU TPEX CYTOK. Ilo ropm3oHTaIn yKa3bIBaeT-
cs JaTa U BpeMs, II0 BepTHUKaJIu — 3HAUeHNue TeMIepaTyphl
B rpagycax Ilenbcusa. Oupenenure Mo PUCYHKY HAUGOIBIITYIO
TeMIIepaTypy Bodayxa 7 aBrycra. OTBeT jmaiiTe B rpajgycax
enscus.

34T T ] A
0

eSS I S o e e e S e e
4 e e e e A e e L/ e

12
0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00
\ 7 aBrycra \ 8 aBrycra \ 9 aBrycra

3 Ha xiaeruaroii 6ymare ¢ pasmepoM KJaeTKu 1 X 1 m3obparkeHa
Tpanenud. Haligure qiuHy cpegHeil JUHUM 9TOW TpamleIlyu.

B Cc

[l 11\
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B cpegrem u3 400 camoBbIX HACOCOB, IIOCTYIIUBIIINX B IIPO-
naxy, 12 moarekaror. Haligrre BepOATHOCTL TOT'O, YTO OJUH
CJIyUYaiiHO BBIOPAHHBIN IJIsI KOHTPOJS HACOC HE IIOATEKAaeT.

Haiigure KopeHb ypaBHEeHUA 7x1— 1= 6x1—|— 6

i

B Tpeyroabuuke ABC yroa C pasen 90°, AC=2, tg A=

Hatigure cropony AB.
C

PN

A B
Ha pucyuke usobpaxén rpaduk dyurnuu y=f'(x) — mpo-
usBoAHOI (QyHKIUU f(x), ompemeléHHONM Ha HMHTEpBaJe
(—1; 13). HaiiguTe mpoMe:KyTKH BO3pacTaHUA (PYHKIIUU
f(x). B oTBeTe yKaKuTe NIUHY HAUOOJBIIIETO U3 HUX.

Yy
1]
y=1'(x)
N P
\l 4R /
o 1 13 x

Yo

8 IIuauHApP ¥ KOHYC UMEIOT 00IIre OCHOBaHMe U BHICOTY. O05-

ém nmuanuapa paBen 138. Halinure 00bEM KOHYcCA.
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Qacmov 2

Haiinure 3Hauenune BuipaskeHus 22 sin 120°-cos 150°.
B pozeTky sneKTpoceTH MOAKJIIOUEHA 3JIEKTPUUECKad JyXOB-
Ka, COIPOTHBJIEHNE KOTOPOI cocraBisder R; = 54 Owm. Ilapai-
JIEJILHO C HeH B POSETKY IIPEANOoJIaraeTcs MOAKJJIIOUNTD dJIeK-
TPoOOOTpPEBaTENb, COIPOTUBIEHNE KOTOpOoro Ry (Om). Ilpu
mapajjieIJbHOM COeIUHEHUH ABYX JJIEKTPOIIPUOOPOB C COIPO-
TUBJIeHUAMU R1 1 Ry UX 00IIlee COMPOTHUBIIEHNE BEIUNCISETCS
o gopmyie Rogy = ﬂ. s HopMaabHOTO (hYHKIITMOHM-
Ri+ Ry
POBaHUSA 3JIEKTPOCETH OO0Illee COIMIPOTUBJIEHNE B HEH TOJIMKHO
ObITh He MeHbITe 18 Om. OmnpenmennTe HanMeHbIIIEe BO3MOMK -
Hoe compoTuBjeHue Ry sjmexkTpoodborpeBareins. OTeer gaiite
B OMax.
HNwmeerca naBa cocyzna. Ilepsriit comep:kut 50 Kr, a BTopoit —
20 Kr pacTBOpa KMCJIOTHI Pa3JINYHON KOHIeHTpamuu. Ecau
5TH PACTBOPBI CMEIIATh, TO IMOJYUYUTCSA PACTBOP, COAepIKa-
muit 10 % xucaorel. Eciu ke cMeIIaTs paBHBIE MACChI 9TUX
pPacTBOPOB, TO MOJIYUYUTCH PACTBODP, comep:xammuin 13 % Kuc-
J0Thl. CKOJIBKO KUJIOTPAMMOB KMCJIOTHI CONEPIKUTCA B IIep-
BOM cocyne?
Haiigure Touky Mmakcumyma pyHKONE y = (x + 9)2. el 7%,

2cos? x—sinx—1 _0
log, (sin x) )
0) YKakuTe Bce KOPHU STOTO ypPaBHEHU, IPUHAIJIEKAIIE

a) Pemure ypaBHeHUE

HIPOMEIKYTKY [—3?”; O} .

Hama mpaBuibHasA TpeyroabHas nupamugza SABC. Eé 6o-
KoBoe pe6po BS pasro 3115, Beicora SH mupaMupbl pas-
Ha 5v/3. Touxa M — cepesuna pe6pa BC, a Touka T — cepe-
nuHa oTpe3rka SM.

a) Hokaxkure, uro AT — BbICOTA TUPaAMHUIbI, IPOBeAEHHAM
K rpauu SBC.

6) Haiimure paccroanue mexxay npameimu AT u SB.
Pemure HEepaBeHCTBO

3 4
(22-* —1)2 C92-a? _q

+12>0.
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OKpy’KHOCTh, BIIMcanHasa B KBagpat ABCD, kacaeTcs ero
cropoubl AB B Touke T, a cropoHbl AD B Touke P. OTpesku
CT u CP mepeceKalmT OKPYKHOCTb B Toukax M u N cooTBeTt-

crBeHHo. CTOpoHA KBaJgpaTa paBHa 3
a) lokaxkure, uro npamad TP mapanngenbua npamoit MN.
0) Haiimure MP.

B wuiosne mianumpyercsa B3ATH KpPeAUT B OaHKe Ha CyMMY
16 mutH pyOJieli Ha HEKOTOPBIN CPOK (I[eJ10e YMCJIO JIeT). Y cJIo-
BUS €TI0 BO3BpaTa TaKOBBHI:

+ KaXKABLIM AHBAph JOJT BoadpacTraeT Ha 25 % mo cpaBHeHUIO
¢ KOHIIOM IIPEeJBIAYIIero roja;

+ ¢ (heBpaJid IO MIOHB KAXKIOT0 TOJa HEOOXOIMMO BBITLIATUTD
YacTh JOJITa;

* B UIOJIe KasKJOT0 rojfa JOJT MOJKeH ObITh HAa OGHY U TY
JKe CyMMYy MeHBIIIe JoJra Ha WIoJb IPeIbIAyIIero rofa.

Ha cKoJbKO JIeT IJIaHUPYETCS B3ATh KPEIUT, €CJIU U3BECTHO,
uTO O0IIfasd CyMMa BBIIIJIAT IIOCJIE €T0 IOJHOTO ITOTAIIeHUS
coctaBuUT 38 MJH pyoOJei?

ITpu kakux 3HaUeHUAX a cUcCTeMa

(o o) - (% )

y=x+2a

MMeeT POBHO TPHU Pa3JIUUHLIX pereHua? Hatigure Bce Bo3-
MOKHBIE€ 3HAUEHUA d.

Ha gocke 0b110 Hanmucano 30 HaTypaJabHBIX unces (Heobs-
3aTeJbHO PA3JIUUYHBIX), KaKJI0e M3 KOTOPHIX HE IIPEeBOCXO-
aut 40. CpenHee apudMeTruecKoe HAIMCAHHBIX YKMCEJ PaB-
Hagochk 7. BMecTo KasKIaoro u3 umces Ha JOCKe HaIUCAU
YKCJIO0, B [BA pasa MeHbIllee IepBOHAUYaJbHOTO. Yumesa, Ko-
TOpHIE IIOCJEe STOT0 OKAa3aJMCh MEeHbIe 1, ¢ JOCKU CTEPJIH.
a) MorJio im oKasaThcA TaK, UTO cpefdHee apudMeTUUeCKoe
YuceJs, OCTABIIUXCA HA NOcKe, Oosbie 147

6) MorJio i cpeHee apudMeTHUeCKOe OCTABIIUXCA Ha JOCKEe
yuceJ oKaszaTrbea OoJibiie 12, Ho MmeHbIIE 13?7

B) Haiigure HambosbIllee BO3MOKHOE 3HAUEHUE CPEeIHEero
apuMeTUIECKOTO YUCes, KOTOPhIE OCTAJIUCHh Ha JOCKe.
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Juarmocruueckas padora Ne 29

Qacmo 1

1 Xo03auH OBOIIHOI JIAaBKY KYHUJ Ha onToBOoM phIHKe 100 Kr
nomuaopos u samatua 4000 pyOseii. 3a BpeMs XpaHeHUA
B J1aBKe 10 % moMUIOPOB UCIOPTUINCH, M XO3SIWH He CMOT UX
npozaTthk. OcrajbHBIE IIOMULOPEI OH HpogaJ 1o 1ene 70 py6-
Jeii 3a KuaorpaMMm. Kaxkyroo npuObLIb OH IIOJNYYHI?

2 Ha gmarpaMme mmoxasaHO UYMCJO 3aIlIpocoB co cjaoBoM DY T-
BOJI, coemadHbBIX Ha HEKOTOPOM IIOMCKOBOM caliTe BO BCe
Mecsansl ¢ AEBapa o ceHTA0ps 2010 roga. ITo ropusouTanu
VKa3bIBAIOTCA MECAIIbI, II0 BePTUKAJIHN — YKCJIO 3aIPOCOB 3a
MaHHBIN MecAr. OupegeanTe Mo AuarpamMme, CKOJIbKO OBLIO
MecAIeB B YKa3aHHBIHA Mepuoj, KOTma YHCJIO 3alIPOCOB CO
caoBom PYTBOJI 66110 Mensbitre 3 600 000.

7 200 000
6 300 000
5400 000
4 500 000
3 600 000
2700 000
1 800 000
900 000
0

AHB ¢eB Map amp Mal WIOH HUIJ aBl'  CeH

3 Ha xiaeruaToii Oymare ¢ pasmepoMm KjaeTKu 1 X 1 n3o0pakén
yroJj. Hafigure ero cuuyc.
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Mapwuna u [Juna 6pocaioT KyOUK IO OJHOMY pasy. BeIUrpsI-
BAeT Ta JeBOYKAa, Yy KOTOPOIi BRIAAET 00JbIlle 0UKOB. Huubs,
ecam OYKOB mopoBHY. IlepBoii kKyOuk Opocmiaa Mapwuna, y
Heé BbIas0 3 ouka. HalinuTe BepoOATHOCTDH TOTO, uTO [MHA
BBIUTPAET.

Pemure ypaBuenue log, x = —2.

Haiigure 4ncio CTOPOH MPAaBUIbHOT'O MHOTOYTOJIBHUKA, KarK-
OBl U3 yrJyioB KoToporo pasen 140°.

Ha pucynke usobpaxén rpadpuk pyHrmun y=f'(x) — mpo-
M3BOAHOM QYHKIUN f(X) — M ceMb TOUEK Ha OcU abCcIucc:

X1, X2, X3, ..., X7. CKOJIbKO U3 9TUX TOUEK IIPUHAJJIEKAT
IpOMeKyTKaM BodpacTanus GyHkiuu f(x)?
Y

//\ "2 /]
x, Lo

8 IIpamoyroabHBIN mapaJjieenunel OMMcaH 0K0JIO cephl pa-

nuyca 4. Haiigute ero o0ném.

Qacmov 2

9 HaiiguTe 3HaueHMe BeIpaskeHus logs 13 —logs 117.
10 3BaBucumocTh TeMIlepaTyphl (B rpagycax KeabBuHA) oT Bpe-

MeHHU (B MUHYTAaX) IJis HarpeBaTeJbLHOTO 3JieMeHTa HeKO-
TOporo Impubopa ObLIA HOJYyUYeHa SKCIEPHMMEHTAJbHO U Ha
HnccijaegyeMoM MHTepBajie TeMIlepaTyp sa,z:aé'rca BBIDAMKEeHU-
em T(t) =Ty + at + bt?, tne Ty =900 K, a =31 K/mus,
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b=—0,2 K/mun?. M3BecTHO, UTO IPHU TeMIIepaTypax Ha-
rpeBaresns cBeitie 1550 K mpubop Mo:KeT UCIIOPTUTHCA, IO~
3TOMY €ro HYKHO OTKJIouaTh. Ompenenurte, uepes KakKoe
HamboJbIllee BpeMs (B MUHYTAaX) IOcje Havayia paboThl HY K-
HO OTKJIOUATh HPHOOp.

Cmemanu 14 autpoB 30-IIPOIEHTHOTO BOJHOTO pacTBOpa
HeKoToporo BemfecTBa ¢ 10 auTpamMu 18-IIpoiieHTHOTO pac-
TBOPA 9TOrO Ke BelrecTBa. CKOJBKO IIPOIEHTOB COCTABIAET
KOHIIEHTPAIINA IOJYUYUBIIErocss pacTeopa?

HaiinuTe HauMeHbIIIee 3HaUeHNE QYHKITUT

y=(x2—9x+9)e* " ma orpeske [6; 8].

a) Pemnure ypaBuenue 5 cos? x — 12 cos x +4=0.

0) HaiinuTe Bce KOPHU 9TOTO YpaBHEHUA, IPUHAAJIEKAIIIE
OTpPe3Ky [—5?77'—; —n] .

Touxku N, M n P ABJIAIOTCS COOTBETCTBEHHO CepefmHaMu PEOep
AA{, AD u C1D; xyba ABCDA,B1C1D,. Inuna pebpa Kyda
paBua 4. IL1OCKOCT:L @ IIPOXOIUT Uepe3 TOUKY A; Tak, UTO U3
TPEX CJIAERYIOIIUX YTBEP:KIEHUI [Ba MCTUHHBI, 4 OTHO JIOMKHO:
1) a L NP; 2) a 1L B1M;

3) mioiaab ceueHnss Ky0a IMJIOCKOCThIO o MeHbIme 10.

a) ITocTpoiiTe ceuenue 3TOro Kyba IMIOCKOCTHIO X.

0) Haiimure miaomiaab 5TOTO ceUeHUA.

Pemure HepaBeHCTBO

2x% +x— 28
6x76 + 5x75 _ 6

Jas BBIDYKJBIH 4eTHIPEXYTroabHUK ABCD co cTopoHamMu
AB=3, BC=CD=5, AD =8 u nuaromaianio AC=1.

a) JJokaskuTe, 4YTO OKOJIO HETO MOKHO ONUCATH OKPYKHOCTD.
0) Haiimure nuaronanb BD.

31 nexabps 2013 roma Maina B3siia B 0aHKe HEKOTOPYIO CYMMY
B KPEIUT II0J] HEKOTOPHIN IIPOIIEHT rofoBbIx. CxeMa BBITLIATHI
Kpenuta ciaeayiomias: 31 mexkaOpsa KasKIOoro CJIeIYIOIero ro-
Ja 6aHK HAYMCJIAET IPOIEHTHI HA OCTABIIYIOCS CYMMY JOJITA
(T. e. yBeIMUMBAET JOJIT HA HEKOTOPOE KOJIMYECTBO IIPOIIEHTOB),
3aTeM Maiiia IIepeBOAUT OUuepemHoi TpaHiin. Eciau oma Oynmer

< 0.
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IUIATATDh KAXKIBIA rox mo 2 788 425 pyOureii, TO BBIILJIATUT JOJT
3a 4 roga, a ecau o 4991625, To 3a 2 roga. Ilox rKaxoit
mporesT Maiiia B3sia JeHbr'd B OaHKe?

HaiiguTe Bce 3HaueHUs mmapaMeTpa a, IIPU KaKJIOM U3 KOTO-
PBIX MMEeT POBHO TPU PeIleH’s CHCTeMa YPaBHEHUMN

y+a=|x|+5,
x2+ (y—2a+5)? = 4.

Nwmeercs 8 xaprouek. Ha HuX 3alMCBIBAIOT II0 OJHOMY KaikK-
moe u3 uucernx 1, —2, —3,4, -5, 7, —8, 9. Kaprouku mepeso-
paunBapT U mepemelnuBaT. Ha MX YMCTBIX CTOPOHAX 3a-
HOBO IIHUIIIYT II0 OJHOMY Kakgoe u3 umcesa 1, —2, —3, 4, —5,
7, —8, 9. ITocie aToro umeia Ha KayKAOM KapTOUKe CKJIaLbI-
BAIOT, 4 MOJIyUYeHHbIE BOCEMb CYMM II€PEeMHOKAIOT.

a) MoskeT iz B pesyJbTaTe HoayuuThbes 07

6) Mo:keT i B pe3yabTaTe MOAyIUThHCA 17

B) Kakoe HauMeHbIIIee I1e10e HEOTPUIIATEIHHOE YKNCIO MOKET
B Pe3yJbTATe HOJYUUTHCH?
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Juarmocruueckas padora Ne 30

Qacmo 1

1 CroumoCTb MOJYTOAOBOM IMOANMCKY Ha KYPHAJ COCTaBJIA-
er 590 py0OJieit, a CTOMMOCTb OJHOT'O HOMEpA JKypHaJJIa —
26 pyoOaeii. 3a mosroga AHa Kymnuia 25 HOMEPOB JKypHAJA.
Ha ckosbko py06Jieii MeHbIIIe OHa ObI MOTPATUJIA, €CJIU OBl
HoAIKrcajach Ha KypHAI?

2 Ha gumarpamMMme IoKasaHa cpefHeMecsSuHas TeMIlepaTypa BO3-
nyxa B Huxxkaem Hosropoze (I'opbKOM) 3a KayKIbIA MECHIL
1994 roga. ITo ropusoHTa M YKa3bIBAIOTCS MECSIILI, IO Bep-
TUKAJIU — TeMIilepaTypa B rpagycax Ileabcusa. Ompenenure
o AumarpaMMe PasHOCTh MEKAy HauOoJbIIell U HaUMeHb-
mreii cpegHeMecsIYHBIMEU TeMmieparypaMu B 1994 roxy. OrBer

naiite B rpagycax lleabcus.
20

16
12

AHB|(eB amp |May |MIOH|MIOJ| aBT | CeH | OKT |HOS | IeK

-8

—-12

—16
3 Ha kieruaToii 6ymare ¢ pasMmepoMm KJeTKu 1 X 1 msobpaskeHa
Tpanenud. Hatinure niuHy cpemHell JUHUM 9TOM TpameIuu.
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Ha xoudepenmnuio npuexanu 2 yuéunix ua IlIBeiinapuu, 6
u3 Besukobpuranun u 2 u3 Yexun. Kaaeiii 13 Hux gejaer
Ha KoH(pepeHIUU oauH AoKJan. IlopAmok moKJIagoB oIpe-
measeTcs KepeObéBKoli. HalimuTe BepOATHOCTHL TOT'O, UTO

IeBATBHIM OKaKeTCs AOKJaI yueéHoro us dexmmu.

Haiigute KOpeHb ypaBHEHUSA 7x1 5= 4x1—|— 3

JBa yria BIMCAHHOTO B OKPYKHOCTb UETHIPEXYTOJbHUKA
paBHBI 12° u 55°, HaliguTre OOJIBINNI M3 OCTABIINXCSA YIJIOB.

OrBer maiiTe B rpagycax.

D C

B

7 Ha pucynke nsobpasén rpapuk Gyurnuu y=f'(x) — opous-

BomHOI pyHKIuu f(x), oupeneaéHuoii Ha uarepsae (—9; 6).
Haiigure npomMe:kyTKHu BodpacTauus ¢yHkiuu f(x). B orse-
Te YKayKuTe AJUHY HAambOJIbIIIero u3 HuX.

y=1/ ) /
/ /,\\ //'\
VTN
+ \ of 1 6 | x
i \/ \
\%

8 HaiiguTe 00bEM MHOIOIPAHHUKA, BEPIINHAME KOTOPOTO SAB-

JA0TCA BepmuHel D, A, B1, C1, D1 IpaAMOyroJbHOTO IapaJ-
aenenunnena ABCDA1B1C1D1, y Koroporo AB=5, AD=9,
AA; =8.
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Qacmov 2

Haiinure 3Hauenune Buipaskenus 20 sin 135° - cos 45°.
B xone pacmazma paxgmoakTHBHOTO M30TONA €r0 Macca yMeHb-

IaeTcs mo 3aKOHY m = My - 2’% , TIe My — HauaJabHAas Macca
M30Toma, ¢t — BpeMsd, IPOoIlealliee OT HauaJbHOTO MOMEHTA,
T — nepuopn moJypaciana. B HauaabHBIM MOMEHT BpeMeHHt
macca u3orona paBHa 44 mr. Ilepmosa ero mosypacmazga co-
crapader 6 mumu. Haligure, uepe3 CKOJIbBKO MUHYT Macca
usorona Oyzer pasHa 11 mr.

HNwmeerca naBa cocyzna. Ilepsriit comep:kut 90 Kr, a BTOpoit —
30 Kr pacTBOpa KHCJIOTHI Pa3JIMYHONM KOHIleHTpamuu. Ec-
JIX 9THU PACTBOPBI CMEIATh, TO IIOJYUYUTCA PACTBOP, COmep-
sxamuit 17 % Kucaorsl. Eciiu ske cMelllaTh paBHBIE MACCHI
3TUX PACTBOPOB, TO IOJYUYUTCA PACTBOP, comepkamuii 24 %
KucaoThl. CKOJIBKO KUJIOTPAMMOB KHUCJIOTHI COAEPKUTCI BO
BTOpPOM cocyae?

Haiigute TOuKy MuHUMYyMa QyHKIINT

y = 1,502 —42x+144 1n x.

3cos2x—sin2x—2_O

log, (— cos x)
0) YKa'KuTe Bce KOPHU 3TOI'0 YPaBHEHUS, IPUHAMJIEIKAIIILE
9

OPOMEKYTKY [371:; ?] .

Hama mpaBuiabHasa TpeyroabHaa npusma ABCA1B;C1, ¥ KOTO-
poii pedpo ocHOBaHMA paBHO 4, a BeIicoTa paBHA 7. Uepes TOUKu
A, Cq u cepenuny T pebpa A;B; mpoBeJieHa ILJIOCKOCTb.
a) Jokamure, 4TO ceueHre MPUIMbI YKA3aHHOHN IJIOCKOCTHIO
ABJSAETCS IPAMOYTOJbHLIM TPEYTOJbHUKOM.
0) Haiigure yroa MeX Iy IJIOCKOCTBIO CEUEHUS U IIJIOCKOCTHIO
ABC.
Pemure HEpaBeHCTBO 2% + 2+1 + 5 <
2*x—3  2¥—2 4*-5.2%46
Hama paBHoOenpenHas Tpamnernud KLMN ¢ ocHOBaHUAMU
KN u ML. Okpy:KHOCTB ¢ 1eHTpoM O, mocTpoeHHas Ha 60-
KoBoi1 cTopoHe KL Kak Ha JuamMeTpe, KacaeTcsa OOKOBOI
cropoubl M N u BTOpOI pas mepecexkaeT 6OJbIllee OCHOBAHIE
KN B touke H. Touxka @ — cepeguna MN.

a) Pemure ypaBHeHUTE

.

0.
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a) Jlokaxkure, 4TO 4eTHIPEXYroabHUK NQOH — mapaJsieso-
rpamMm.

6) Haiinure KN, ecitu Z/LKN =75° u LM =5.

B wuione miaammpyercsa B3ATh KpeAuUT B O0aHKE Ha CyMMY
4,5 muH pyOseit Ha cpok 9 jeT. YcaoBuA ero BO3BpaTa Tako-
BBI:

+ Ka)KIbIi AHBaphb JOJII' BO3pacTaeT Ha r% II0 CpaBHEHUIO
C KOHIIOM IPeIbIAYIIero roaa;

* ¢ (peBpaJIs 110 MIOHD KAXKJOI'0 rojia He00OXO0AMMO BBIILIATHATH
YacTh JOJITA;

+ B MIOJIe Ka)KJOT0 I'ojla HOJIT AOJIKeH OLIThL HAa OLHY U Ty
JKe CyMMY MeHbIIIe JOJra Ha MIOJIb IPeALIAYIIero roja.
Haiigure r, ecain 13BeCTHO, UTO HAMOOJBININI I'OLOBOH ILIA-
TEK O KPEJUTy cOoCcTaBUT He OoJsiee 1,4 MaH pyOseii, a Hau-
MeHbIUi — He MeHee 0,6 MIH pyOJIei.

Haiinure Bce 1mesmounciieHHbIe 3HAUCHUA ITapaMeTpa a, Ipu
KaXJIOM M3 KOTOPBIX CHCTEMAa

Ve—12+ @ —-a)2+/(x—5)2+ (y—a)? =4,

x?—|a+1lx—4a® =2

UMeeT eINHCTBeHHOE pellleHue.
Ha gocke 0b110 Hanmucauno 20 HaTypaabHBIX unces (Heobs-
3aTeJbHO PA3JIUUYHBIX), KaKJI0e M3 KOTOPHIX HE ITPEeBOCXO-
out 40. BmecTo Ka)g0ro umciia Ha JOCKe HAIIMCAJIU YKCJIIO,
MeHbIllee IIePBOHAYAJIBHOrO Ha equHuIly. ducia, KOTophie
IocJie 9TOT0 OKasajamch paBHBIMU 0, ¢ TOCKU CTEDJIU.

a) MorJo i1 oKasaTbCs TaK, UTO cpefHee apu(MeTHuIecKoe
Yuces Ha JOCKe YBEJIUUUJIOCH?

0) CpengHee apu@dmeTrnuecKoe IIepPBOHAYAIBHO HATUCAHHBIX
yuceJ paBHsIochk 27. MorJo Jiu cpefHee apudmMeTrniecKoe
OCTABINIMXCSA Ha JOCKe UHCeJ OKa3aThbCsd PaBHBIM 347

B) Cpentee apupmMeTruecKoe IIepBOHAYAIBHO HAIIKMCAHHBIX
yrceJ paBusaiaoch 27. Halinure HanbOoJIbIllee BO3MOXKHOE 3HA-
yeHMNe CPeIHEero apudMeTUUeCcKOro YKces, KOTOPhbIe OCTANINCh
Ha JIOoCKe.
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Qacmo 1

1 W3 gernero jarepsa yes:;xaior 208 mereii u 32 cOmIpoBOKIAIO-
X B3pocabIx. B aBTOGyCcax 44 mocamouHbIx MecTa. Kakoe
HanMeHbIIlee KOJNUECTBO aBTOOYCOB HYJKHO BbI3BATh, UTOOBI
OTBE3THU BCEX JOMOI?

2 Ha amarpamMme IIOKasaHa cpegHeMecsvHas TeMIlepaTypa BO3-
nyxa B Puo-ge-iKaneiipo 3a xamawiii mecan 2009 roma. Ilo
TOPUBOHTAIN YKA3LIBAIOTCS MECSIIBI, II0 BEPTUKAIN — TeMIepa-
Typa B rpagycax Ilembcusa. OmpenennTe Mo quarpaMMe PasHOCTh
MeKIy HauOOJbIIeH 1 HanMeHbIIell cpeJHEeMeCAYHbIMU TeMIIe-
parypamu B 2009 r. OTBer gatite B rpamycax lleabcus.

32
28
24
20
16
12

AHB (peB Map amp Mayl WIOH MIOJI aBI' CEH OKT HOA JeK
3 Haiigure mwioiage Tpameun, BePIINHEaAMU KOTOPOM SABJIA-
oTcA TOYKH ¢ Koopauuatamu (1; 6), (7; 6), (4;1), (2;1).

Y
6L
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B marasuse Tpu mpogaBna. KasKabii 13 HUX 3aHAT ¢ KJIWEH-
TOM ¢ BeposaTHocThbio 0,3. HalifnTe BepoATHOCTL TOT'O, UTO
B CAy4YalHBIN MOMEHT BpeMeHU BCe TPU IPOAABIlA 3aHATHI Of-
HOBPEMEHHO (CUuTaiiTe, YTO KJIMEHTHI 3aX0AT He3aBUCUMO

ApYT OT Apyra).
1 x—2
Haiinure KopeHb ypaBHEeHUA (%) =6.

Paccroanue oT TOUKM IepeceueHUs: AMaroHajieir pomoda 1o
OIHOIT M3 eTro cTOPOH paBHO 11, a ogHa U3 AUaroHajeil pomba
paBHa 44. Hailigute BelnumHy Tymoro yrJja pomba. OTser
IaiTe B rpagycax.

Ha pucynke usobpaxés rpadpuk pyaxnun y=f’(x) — npous-
BOAHOM QyHKIUU Yy =f(Xx) — U AecaThb TOUeK Ha ocu abCIiucc:
X1, X2, X3, ««., X10. CKOJIBKO U3 9TUX TOUEK IPUHALJIEIKAT
MIPOMEXKYTKaM BO3pacTaHUA QYyHKIIUU?

y

BricoTa mpaBMIbHOM YETHLIPEXYTOJNBHON MUPaMUIbI paBHa 12,
a CTOpOHA OCHOBaHUS paBHa 8. HailinuTe TaHTeHC yria Me:K-
Iy TJIOCKOCTBHIO OOKOBOM I'PaHUM U ILJIOCKOCTHIO OCHOBAHUSA
TUPaAMUIBI.

Qacmbv 2

Haiinure 3HaueHne BeIpaskenusa (5582 — 232) : 581.
Hna oborpeBa momelneHus, TeMIlepaTypa B KOTOPOM paBHA
T, =20°C, uepe3 paguaTop OTOILICHUA IIPOIYCKAIOT T'OPAUYIO
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BOZYy, TeMIrepaTypa Koropoii paBHa T = 88°C. Pacxon mpoxo-
msamieir uepes Tpyoy Boasl m = 0,4 Kr/c. IIlpoxoms mo Tpyoe
paccrosaue X (M), Bojga oxJjakaaercsa no temnepatypsl T (°C),
IpUYEM

_cm Ty — Ty
X = od— lng T _ T (M)a
roe c =4200——— A TEIJI0EMKOCTDb BOJBI, ¥ = 63 Br
Kr-°C Mm-°C

Koo PUITMEeHT Temaoo0MeHa, a o = 1,2 — moctosuuasd. [lo
KaKkoll Temmepatypsl (B rpagycax Ilenbcus) oxyiagurea Bojaa,
ecJid AJinHaA TPyObl paBHaA 64 mM?

B ueTBepr akKmum KOMIIAHWM TOAOPOKAJIU Ha HEKOTOPOE
YHCJIO MIPOIIEHTOB, a B IATHUITY IIOJEIeBeIN Ha TO Ke camMmoe
YICJIO MPOIEHTOB. B pesyabTaTe OHU CTAJU CTOUTEL Ha 9 %
JleITeBJie, 4YeM ITPU OTKPBITUU TOPTOB B ueTBepr. Ha cKOJIBKO
TIIPOIEHTOB HMOAOPOKAIN aKIINU KOMIIAaHUU B UETBEPT?
Haiigure HanbGosabiiee 3HaueHue PYHKIINNT

y= —%x\/}+ 3x+19 ma orpeske [8; 21].

a) Pemnre ypasuenue 6 sin® x + 7 cos x — 7=0.
6) HaiinuTe Bce KOpHM 9TOrO YpaBHEHUS, IPUHAIEKAIIIE
orpesky [—3n; —r].
Touxku M u P ABISIOTCA COOTBETCTBEHHO cepefuHaMu PEdep
AA; u BB ky6a ABCDAB{C1D;. Inuua pebpa Kyba pas-
Ha 4. I[I1ocKoCcTh @ TPOXOIUT Ueped TOUKY M mapasiyiesibHO
npamoit C1P TaK, 4TO U3 TPEX CIEAYIONIUX YTBEP:KICHU
IBa UCTUHHBI, a OAHO JIOXKHO:
1) a | DCy;  2) a| A;Cy;
3) mioIaab ceueHnss Ky0a IJIOCKOCThIO & OoJibime 9.
a) ITocTpoiiTe ceuenue 3TOr0 Kyba IMIOCKOCTHIO Q.
6) Haiimure maomiaab 5TOTO ceUeHUA.
x2+6x+7+ 2-6x . o

x+2
Otpesoxk CD — 6uccekTpuca Tpeyroabuuka ABC. OKpyx-
HOCTB, IIpoxonAIiasa uepe3 Touku C u D, KacaeTcsa CTOPOHEI
AB u nepecekaet cropoubl AC u BC B Toukax M u N cooT-
BETCTBEHHO.

Pemure HEpaBeHCTBO
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a) Mokaskutre, uto MN || AB.

6) Haiinure MN, ecniu usBecTHO, uTo AD =2, BD=4 n
AM=1.

1 uiona 2013 rogma Bceosox fpociaBoBuY B3I B OamKe
300 000 pyGaeii B xpeaur. CxeMa BBIILIATBEI KpPEAUTA CJIie-
ayomas: 1-ro umcaa KasKIoro CJeAyIoIIero Mecsla OaHK
HaumcJsgeT 3 MPOIlEHTA HAa OCTABIIYIOCA CyMMmy mpoJra (T.e.
yBeaunuuBaeT poar Ha 3 %), sarem Bceesosog fIpociaBoBuu me-
peBoauT B OaHK ILTaTEX. Ha Kakoe MUHMMAJILHOE KOJUYECTBO
MecsareB BeeBosiog SIpocaBoBUY MOXKET B3ATH KPEIUT, UTOOLI
e)KeMecsuYHbIe BhIILIAThI ObLIu He 0osiee 100 000 py6Gieit?
HaiinguTe Bce mapnl 3HaUeHUIT TapaMeTPOB a, b, IpU KasKI0H
U3 KOTOPBIX MMeeT eIUHCTBEHHOe pellleHre cucTeMa

xyz+z=a,
xyz?+z =0,
24+y?+22 = 4.

Bce usieHBI KOHEUHOM II0CIEI0BATEIbLHOCTH ABIAIOTCA HATY-
PaJbHBIMU uucjaMu. KayKablii 4jeH 5TO# HOCJemoBATe b-
HOCTH HaumHas co BToporo jubo B 10 pas GoJblile, Jaubo
B 10 pas meHnbIie mpeabigyiiero. CymMMma BcexX UJIEHOB IIOCJIE-
moBaTesbHOCTH paBHa 3024.

a) MosKkeT Ji II0CJIeJ0BaTEILHOCTE COCTOSATEL U3 JBYX UJIEHOB?
6) Mo:keT Jiu TTOCJIeNOBATEILHOCTD COCTOATD M3 TPEX UJIEHOB?
B) Kaxoe HamnboJibIiliee KOJIUYECTBO UJIEHOB MOJKET OBIThH B II0O-
CcJIe0BATEJIbLHOCTH ?
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Juarmocruueckas padora Ne 32

Qacmo 1

Ha aBrosanpaBke xamenT otxaa xKaccupy 1500 pyOieii u 3a-
aus B 6ak 32 nutpa OeHsuHa. Ilena Oensuua 46 pyo6Jei 3a
autp. Kakyio ciauy mosskeH moayuuTh KianeHT? OTBer maiiTe
B pyOJaax.

Ha pmarpamme mokasaHa cpefHeMecsSuHas TeMIliepaTypa BO3-
nyxa B MuHcKe 3a xaxabiid mecsar, 2003 roga. ITo ropuson-
TaJM YKasbIBAIOTCA MECAIIbI, II0 BEPTUKAIN — TeMIlepaTrypa
B rpaaycax Ilenbcusa. OmpemennTte Mo uarpaMMe PasHOCTD
MeXKIy HanbOOoJIbINle 1 HAaNMEHbIeH cpeJHeMeCAUHbIMU TeM-
neparypamu B 2003 rogy. OrBet matiTe B rpagycax Ileabcus.

sHB | (beB | Map | amp | Mall |MIOH | MIOJI | BT | CEH | OKT | HOS [-eK

Ha xnetuaroit 6ymare ¢ pasmepom KjaeTKu 1 X 1 nzobpakén
TpeyroasbHUK. Hafifure ero miaomans.
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Ha xoHpepennuio nmpuexanu 3 yuéHbix us [Haumwuu, 4 us
Benurpuu u 3 us Boarapun. Kaskabiii u3 HUX AeJjiaeT HA KOH-
(depeniuu ofuH AOKJaA. IIopAIOK MOKJIAL0B OIIpenesaeTcs
sKepeObEeBKOI. HalignTe BEPOATHOCTH TOTO, UTO IIEPBHIM OKa-
JKeTcdA OOoKJan yuéHoro mus Bosrapum.

HaiinuTe KopeHb ypaBHeHusa 1331% =169.

JIBa yryia BOMCAHHOTO B OKPY/KHOCTb YETBIPEXYTOJbHUKA
paBHBI 22° u 65°. HaliguTe OOJBININI M3 OCTABIINXCA YIJIOB.

OrBer gaiiTe B rpagycax.

DC

A

Ha pucynke msobpaskeHsl rpaduk Gpyurnum y=f(x) 1 Kaca-
TeJbHAA K HEMY B TOUKe ¢ abciuccoii xo. Haiimure sHaueHme
POU3BOAHOM QYHKIIMU f(X) B TOUKe Xg.

Yy
\'\
AN
\\

\\ / N
h<EE

! |

|

-3 0 } X0 \’Z x

[ ™~

Haiigure 06béM MHOTOIPAaHHUKA, BEPITINHAMU KOTOPOTO SAB-
JA0TCA BepinuHbl A, B, C, By, C; IpIMOyroJbHOTO IapaJ-
genenunnega ABCDA1B1C1D1, y Koroporo AB="7, AD=3,
AA;=9.

Qacmov 2

Hajigure sHaueHue BoIpaskeHus 5v/2 cos(—405°).
B xome pacmaza pagnoaKTHBHOIO M30TONA €r0 Macca yMeHb-
t

IIaeTcsA Mo 3aKOHy m=mq -2~ T, The my — HadajbHasg Macca
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n30TOoma, ¢t — BpeMs, IPOIIeaIliee OT HaUaJbHOTO MOMEHTA,
T — nepuop nosrypacnajza. B HauaJabHBINT MOMEHT BPeMeHU
Macca us3orora paBHa 72 mr. Ilepuon ero mosypaciazga co-
craBiasger 3 muH. HaliguTe, uepe3 CKOJbKO MHHYT Macca
usorona Oyzer pasHa 9 mr.

Paccrosaue mexxay ropomamu A u B paBmo 410 kM. U3
ropoza A B ropoa B Brlexas mepBbIil aBTOMOOUIb, a Yepes
JIBa yaca IocJjie 3TOTr0 HaBCTPeuy eMy U3 ropoja B Beiexas co
CKOpPOCThIO 45 KM/4u BTOpOI aBTOMOOUIL. HaliguTe cKOpoCcTh
epBOr0 aBTOMOOWJISI, €CJIM ABTOMOOUJIN BCTPETHUJINCH Ha
paccrossauu 275 KM oT ropoga A. OTBer gaiiTe B KM/4.
Haiigure TouKy MuHIMYyMa QYHKIINT

y=x>-30x+112Inx 7.

a) Pemure ypaBHenue —2 cos? x =3 cos(%r — x) .

0) YKa)KuTe KOPHU STOT0 YpaBHEHUA, IPUHAAJIEKAIIe OT-

pesky [%T, 474 .

Hana mpaBuiabHasA Tpeyroabuaa npusma ABCABCq, y Ko-
TOpO#l peOpo OCHOBAaHMS PaBHO 2, a BbIcOTa paBHa 5. Yepes
Touku A, C; u cepenuny T pebpa A;B; mpoBeaeHa ILIOC-
KOCTB.
a) Jokamkure, UTO ceueHre MPU3MbI YKA3aHHOH ILJIOCKOCTHIO
SIBJISIETCA MPAMOYTOJBHBIM TPEYTOJIbHUKOM.
0) HaiimuTe yroa Me:Kay IIJIOCKOCTBIO CE€UEHUSA U IIJIOCKO-
ctbio ABC.
Perture HepaBeHCTBO 97+5-3" 14 < 3" +4 + 2 .

9x —2.3*+1 48 “3*—4  3*-3
Touka O — meHTP OKPYKHOCTU, OIMCAHHOM OKOJIO OCTPO-
yroabHOTO Tpeyroabuuka ABC, I — MeHTp BOMCAHHON B HETO
OKpysKHOCTU, H — TouKa mepeceueHus BbICOT. VI3BecTHO,
uyro /BAC=/0BC + ZOCB.
a) [Moxaxkure, uTo Touka H JeKUT Ha OKPY’KHOCTU, OIIUCAH-
HOM OKoJio TpeyroabHuKa BOC.
6) Hatigure yron OHI, eciu ZABC =40°.
B urone 2016 roga Tumyp miaamupyer B3sATh KPeJUT B OaHKe
Ha YeThIpe Tr'oja B pasMepe S MJH pyoOJieit, rae S — 1mejoe
YUCJIO. ¥ CIOBUS €T0 BO3BpaTa CaeAyIoInue:
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« KasKIBIM AHBAph NOJT yBeanmuusBaerca Ha 15 % mo cpasHe-
HUIO ¢ KOHIIOM IIPeAbIAYIIero roma;

 BBIIJIATA JOJIKHA IIPOM3BONUTHLCS ONUH pa3 B roi ¢ (espa-
JISl IO WIOHD;

* B MIOJIe KayKJIOT0 roja TOJT JOJYKEH COCTABJATL YacCTb
KpeAuTa B COOTBETCTBUU CO CJIeAVIOIell TabauIieii.

M HNonwr | Uroas | Uwoas | Uwoas | Uoas
€CHIL 1 oA 2016 | 2017 | 2018 | 2019 | 2020

Hour
(B MaIH pyo0eii)

S 0,78 0,58 0,28 0

Haiinure maumbosbiliee 3HaueHHe S, IPU KOTOPOM 0O0IIas
cymMa BeImIaT Tumypa O0yzaer menbiiie 30 MJIH pyOJeii.
Haiigute Bce mesouncieHHbIe 3HAUEHUA TapaMeTpa a, IIpu
KaKJOM M3 KOTOPBIX CHUCTEMA

Vit (y—a)2++/(x—3)2+ (y—a)? = 3,

x> —la—1lx—a® =3

UMeeT eINHCTBEHHOE pellleHue.
Ha mocke manucano 8 uuces. 3a Kax bt xon PyciaH BbIOU-
paeT IBa KAKMX-TO YMCJIA W3 HAIMCAHHBLIX HA JOCKE W CTHpA-
eT UX, 4 BMEeCTO HIX Ha JOCKe MUIIET UX CYMMY, OKPYTJIEH-
HYIO JI0 I[eJIOro uucjia (OKPYIJIeHe IIPONMCXOIUT 10 IPaBU-
aam). B pesyabraTe 7 X0mM0B Ha HOCKE OCTAETCSA OOHO IIEJI0e
YHUCJIO.

a) Bce umcia, HanucaHHBIe Ha OOCKe, ObLIM HeleJbiMu. Mor
au PyciaH mOJyYUTL B UTOTE YKMCJIO, PABHOE CyMMe M3HAa-
YaJILHO HAIIMCAHHBIX Ha JocKe unces? Ecau ma, To mpusenu-
Te IPUMeEP TAKUX UMcesJ U X0onoB Pycimana.

0) Bce uncia, HanmucaHHBIe HA HOCKe, OBLIM HelleJbiMu. Mor
au PyciiaH HOJyYXUTHL B HUTOr€ YMCJIO, OTJINUYAIOIEECS OT
CYMMbI M3HAYAJIHLHO HATMCAHHBLIX YKCe] Ha 5?7

B) Hpyr Pycinana Apkaauii pemrns TOKe CKJIaIbIBaATh UMCa
metomoMm Pycisama. OH Beinucaa 8 umcesa Pyciama Ha Ipyryio
IOCKY M cheJiajl 7 XomoB. B pesyibrare Apy3bA MOJYUHIN
pasuble unciaa. Haiiqure HanOOJIBIITYI0 BOSMOMKHYIO PA3HOCTD
STUX YMCEJI.
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Qacmo 1

1 Ilena Ha sneKTpUUYECKU YalHUK ObLiaa moBwinera Ha 13 %
u coctaBuiaa 2373 py6ssa. CKOJIbKO pyOJieii cTOM YaliHUK
IO TIOBBIIIIEHUS I[eHBI?

2 Ha gmarpaMme mmoxasaHO YMCJO 3aIIpocoB co cjaoBoMm DY T-
BOJI, coenadHbBIX Ha HEKOTOPOM IIOMCKOBOM caliTe BO BCe
Mecsansl ¢ AEBapda 1o ceHTA0ps 2010 roga. Ilo ropusouTanu
VKas3bIBAIOTCS MECSIBI, 10 BePTUKAJIMN — YHCJIO 3aIIPOCOB 3a
MaHHBIN Mecsar. OupemennTe mo guarpaMmMe HauMeHbBIIIee Me-
CAYHOE YUCJIO 3aIpocoB co caoBoMm PYTBOJI B ykazaHHBIH
TIepuo/.

7 200 000
6 300 000
5400 000
4 500 000
3 600 000
2 700 000
1 800 000

900 000

0

AHB (¢eB Map amp Maili WIOH HUIOJ aBI  CeH

3 Hatigure miomanb TPeyroJbHUKa, M300paKEHHOT0 HA KJIeT-
yaToi 6ymare ¢ pasMepoM KJeTKH 1 ¢M X 1 ¢M (cM. PHUCYHOK).
OTBer fmaiiTe B KBaApaTHBIX CAaHTHMETPaX.

lem]
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HaiiguTe BeposSTHOCTH TOT'0, UTO IPU OPOCKE ABYX KYOHMKOB
CyMMa OYKOB OyIeT AeJUThCa Ha 4.
r(4x+7) 1

6 V3
HAMMEHBIITUHN IOJIOKUTENbLHBIN KOPEHb.
Bepmnaa A BRIIYKJIOTO UepbIpéxyroabHuka ABCD ABiAeT-
cs IEHTPOM OKPYIKHOCTH, IIPOXOAAIIel uepe3 Touku B, C
u D. Hatigure yron BAD, ecau yrasl ABC u ADC paBHBI
cooTBeTcTBeHHO 56° m 78°. OTBeT maiiTe B rpajaycax.
Ha pucynke usobpaxén rpadpuk pyarnum y=f'(x) — mpo-
u3BOAHOM (QyHKIUHU f(X) — U BoceMb TOUEK Ha ocH abcIiucc:
X1, X9, X3, «.., Xg. CKOJIBKO 13 9TUX TOUEK IIPUHAIICKAT
poOMe:KyTKaM yobiBauuA GyHKIun f(x)?

Pemure ypaBHeHUE tg B oTBeTe Hanumure

K- ———

OxoJs0 mapa ONMCaH MUIWHID, IJIOMIALh IOBEPXHOCTH KOTO-
poro paBHa 15. Haiigure niomiagb MOBEePXHOCTH IIapa.

YQacmv 2
2
Hatigure 3maueHne BEIpAKEHUA M
7+ v48

B Xonme paciaza pagrOoaKTHMBHOI'O M30TOIIa €ro Mmacca yMeHb-

maercs mo 3akoHy m(t) = mg - 2’%, roe mgo (Mr)— Ha-
yaJibHAsg Macca Hu30Tomna, t (MWH) — BpeMms, IIPOIIeIee
OT HAYaJILHOTO MOMeEHTa, T (MUH) — IIepuoj ImoJypaciIaa.
B mauanbHBIII MOMEHT BpeMeHU Macca msoTomna mg = 80 Mmr.
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ITepuog ero moanypacmaga T = 2 muH. Yepes CKOJIbBKO MUHYT

Macca 130Toma oymer paBHa 5 mr?

CMmerniaB 84-mIpomeHTHBIN U 96-TIPOIeHTHBIA PACTBOPHI KIUC-

Jotbl 1 go6aBuB 10 Kr umcToii BOABLI, HOJAYUHJIN 84-1Ipo-

IEeHTHBIN pacTBOP KucaoThl. Ecau 661 BMecTo 10 KI BOABI

mobaBuan 10 xr 50-IIPOIEHTHOTO PACTBOPA TOH Ke KHCJIOTHI,

TO MOJYUYNUIu ObI 89-IIPOIEHTHLIN pacTBOP KUCIOThEI. CKOJIb-

KO KMUJIOTPaMMOB 84-IPOIIEHTHOT'0 PACTBOPA MCIIOJIH30BaIA

JIJIS TIOJIyYeHUs cMecu?

Haiigure HanMenblilee 3HaUeHNe PYHKIIUN
y=x2-3x+Inx+10 =ua orpeske E, % .

a) Pemure ypaBuenue 12 cos? x — 11 cos x +2=0.

6) HaiinnTe Bce KOPHU 9TOr0 YpaBHEHMUs, IPUHALIEIKAIILE

orpesry [—2m; —r].

B npaBuabzoii Tpeyrosnbuoii npusme ABCA;B{C; cTopoHa

ocuoBaHus AB paBHa 6, a GokoBoe peGpo AA; paBHO 2V/2.

Ha pébpax AB, A1B; u B1C; ormeuensl Touku M, N u K

cooTBeTCTBEeHHO, TpuuéMm AM = BN =C{K =2.

a) IIycte L — Touka nmepeceuenus miaockoctu MNK c pebpom

AC. Tokaxkure, uro MNKL — KBaapar.

0) HaiinuTe miomiagb ceueHUS TPU3MBI ILTOCKOCTbI0 MNK.

Pemute mepasencrso log, ,; |x — 3,5/ >0.

Hau mapannemorpamm ABCD. Ilpamasa CD xacaeTcs OKPY:K-

HOCTH, OIIMCAHHOI OKO0JIO TpeyroabHuKa ABD.

a) Hoxamxure, uTo quaronajb BD paBHa OmHOI M3 CTOPOH

mapaJjjaejgorpamMma.

6) Haiimure miomians mapasnenorpamvma ABCD, eciu us-

BecTHO, uTo BD =2 u /BCD —=45°.

31 mexabpsa 2013 roma Anapeii B3sAJ B 6aHKe HEKOTOPYIO

cymmy B KpeauT mofg 12,5 % romoseix. Cxema BBIILIATHL Kpe-

auTa ciaenymoiasa: 31 mekadbpsa KaskIoro CJAeIyInero roga

0aHK HAUYMCJISIET MPOIEHTHI HA OCTABIIYIOCSA CYMMY AOJITA

(T. e. yBesmmuuBaer moJar Ha 12,5 %), sarem AHapeii mepeso-

out B 6auk 2 551 500 pyoueit. Kakyio cymmy B3sa AHApeit

B 0aHKe, eCJIM OH BBIILIATHJI JOJI TPEeMs PABHBIMU IJaTeKa-

mu (T. e. 3a 3 roma)?
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Haiigure Bce 3HaUueHUA ImapaMeTrpa a, IPU KaKJIOM U3 KOTO-
pBIX HepaBeHCTBO x2 — a(a? + 1)x + a* < 0 umeer pemreHnA
¥ MHOJKECTBO PeIlleHWH HepaBeHCTBA COAEPIKUTCA B MHTEP-
Bane (—3;1).

3a HOBOTOIHUM CTOJIOM AETU eJu OyTepOopoabl U KOHQMETHI,
OPUUYEM KaKIBIM YTO-TO €J1 U MOJKeT OBITh TaK, YTO KTO-

TO €JI 1 TO U Apyroe. I/ISBeCTHO, 4YTO MaJIBUMKOB, €BIIINX

5 .
0yTepOpoabl, OBIIO HEe GoJiee ueM 16 oT o0IIero umcJja JeTei,

eBIIUX O0yTepOpPOAbI, a MAJbUYNKOB, €BIIUX KOHMETHI, OBIIO

2 .
He OoJiee 5 or obmiero unucia geTeil, eBIINX KOH(METHI.

a) Morio ju 3a cToJIOM OBITH 13 MaJTbUMKOB, €CJIN JOIOJIHU-
TeJIbHO U3BECTHO, YTO BCErO 34 CTOJIOM OBLIO 25 mereit?

6) Kakoe manboibiliee KOJINUECTBO MAJbUNKOB MOTJIO OBITH
3a CTOJIOM, €CJIA JOIIOJIHHUTEJIHLHO M3BECTHO, UTO BCEro 3a
crosioM ObLIO 25 mereit?

B) Kakyro HAaMMeHBIIIYIO JOJII0 MOIJIA COCTABJIATH IE€BOYKHU OT
00111eT0 umcesa gereil 6e3 JOMOJHUTEIBHOTO YCIOBUA IYHKTOB
a) u 0)?
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Qacmo 1

1 Ha aBrosampaBke kameHT otxaja Kaccupy 1000 pyOieii u 3a-
aui B 6ak 19 smutpoB GeusuHa. Ilena GensuHa 45 pyoO.eii
3a qutp. Kaxyio cmauy gojxeH HOaydyuTh KianeHT? OTBeT
maiiTe B pyOJIaX.

2 Ha pucyHKe *KUPHBIMU TOUYKAMU TIOKas3aHa IleHa He(pTH Ha MO-
MEHT 3aKPbITHs OMP:KEeBLIX TOPTOB BO Bce pabouwne auu ¢ 17 1mo
31 asrycra 2004 roga. ITo ropusoHTaIM YKa3bIBAIOTCS YMCIIA
MecsdAlla, [0 BEePTUKAIM — IleHa Oappesisa He)TH B JoJLIapax
CIIIA. [[1s HaTISOHOCTHY KUPHBIE TOUKYM HA PUCYHKE COeluHe-
HBI JJOMaHo# JuHuei. OupeneanTe M0 PUCYHKY, CKOJIbKO THEH
U3 JAHHOTO Iepuofa IeHa HeTH HAa MOMEHT 3aKPBITHS TOPIOB
6nL1a oT 43 mo 45 mosmapos CIITA 3a GappeJb.

47
46
45— N
44
43 N
42
41
40
39

3817 18 19 20 23 24 25 26 27 30 31

3 Ha kaeruaToit 6ymare ¢ pasmepoM KJjeTKu 1 X 1 nzodpaskén
TpeyroabHUK. Haiinure ero miomans.

4 B knacce 16 yuamuxcs, cpenu Hux aBa apyra — Oier u Mu-
xauna. Knace cayuaiitapiM o6pasoM pasdbuBaioT Ha 4 paBHBIE
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rpynnbsl. Hatigure BeposaATHOCTL TOTO, uTO Oser 1 Muxawn
OKaKyTCsA B OJHOU I'PYIIIIE.

Haiinure Kopensb ypaBHeHua 697% = 36.

B Tpeyromsuuke ABC usBecTHO, uTo AC = BC, BhicOTa AH
paBua 2, BH = 6+/11. Haiigure sin Z/BAC.

Ha pucynke usobpaskeHsl rpaduk Gyurnum y=f(x) u Kaca-
TeJbHAsA K HEMY B TOUKe ¢ abciuccoii xo. Haiimure 3HaueHme
npous3BogHON (pyuKIuu f(X) B TOUKE Xg.

Yy Do
61—y =1x)
//
I/,
N P
|
4 [wlo[ 1 [ 4%
[ [ [

ITunuHIp U KOHYC UMEIOT 00II[e OCHOBaHIe 1 BBICOTY. Brico-
Ta MUJIXHAPA paBHa paguycy ocHoBaHUs. ILnomanb 60K0BOi
[OBEPXHOCTH IUINHApa paBHa 12v/2. Haiinure miromans
OOKOBOM ITOBEPXHOCTH KOHYcCA.

Qacmov 2

Hajigure sHauenue BoipaskeHus 12v/3 cos(—390°).

CKOpOCTh K0JIE0JI0IIerocsa Ha IPYKUHEe Ipy3a MeHsIeTcs II0
nt
3
Kaxkyio mosiro BpeMeHU 13 MEPBOM CEKYHABI CKOPOCTDH ABU-

JKeHus mpeBbimiana 4 cm/c? OTBeT BhIpasuTe AECATUUHON
IPOOBIO 1, eCaIu HYsKHO, OKPYIJIUTE A0 COTHIX.

3aKoHYy v(t) =8 sin (cm/c), Tme t — BpeMs B CEeKyHIaX.
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Paccroanue mexxkay ropomamu A u B paBuo 435 xm. U3
ropoma A B ropox B Bhlexas mepBbIil aBTOMOOUIb, a yepes
TPHU Yaca IIocJje 9TOr0 HaBCTpeuy eMy u3 ropojaa B Beiexas co
CKOPOCTBIO 55 KM/4 BTOpOi aBToMOoOuIb. Haligure CKOPOCTh
IepBOTO aBTOMOOMJISI, €CJIM aBTOMOOMJIN BCTPETUJINCH Ha
paccrosauu 325 KM ot ropoxa A. OTBer maiTe B KM/d.
Haiigure HanMenbliiee 3HaUeHNe PYHKIIAN

y = Vx2—8x+160.

a) Pemure ypaBHeHUTE

—1—4sin®x = 8sin(37n—x).

0) YKa)KuTe KOPHU STOT0 YPaBHEHUA, IPUHAAJIEKAIIIE OT-

PesKy [%T, 374 .

B ogHOM OCHOBaHMM TMPAMOTO KPYTrOBOTO IMUJIWHIPA C BbI-
coToii 3 M paaAMycoOM OCHOBaHHsS 8 ImpoBemeHa xopaa AB,
paBHas paguycy OCHOBAHUSA, & B APYIOM €r0 OCHOBAHUU IIPO-
Benén muamerp CD, nmepmengukyasapubiii AB. ITocTpoeno
ceuernne ABNM, npoxonsinee uyepes mIpAMyoo AB mepreHau-
RyJnapHo npamoii CD Tak, uTo Touka C U I[eHTP OCHOBAHUSA
MUJINHIPA, B KOTOPOM IIpoBenén auamerp CD, jgexxat ¢ on-
HOM CTOPOHBI OT CEUEHUA.

a) JlokasKkuTe, UTO AUATOHAJIN STOTO CEUEHUSA PABHBLI MEKIY
coboti.

60) Haiimure 066éMm nmupamunsl CABNM.

81*-2.9"14+80 _9*—15 2
81* -12.9*+32 ~ 9*—4  9* 7’
B Tpeyroarauk ABC BOucaHa OKPY:KHOCTH pajguyca r,
KacamoImiascsa ctropoabl AC B Touke M, npuuém AM = Tr

HCM:%r.

a) lMokakure, 4To TPeyroJdbHUK ABC npAMOYTOJbHBINA.

0) Haiinure paccroaHme MeXKIy IEHTPAMU €r0 BIMCAHHOM
¥ OTIMCAHHOU OKPYKHOCTEM, ecju M3BECTHO, UTO 1 = 3.

B urone 2016 roga Tumyp miaamupyer B3sATh KPeJUT B OaHKe
Ha YeThIpe Tr'oja B pasMepe S MJH pyoOJieit, rae S — 1mejoe
YnCJI0. ¥YCJI0BUSA €TI0 BO3BPATA CIEHVIOIINE:

Pemure HEepaBeHCTBO



204

18

19

TPEHNPOBOYHBIE BAPMAHTEI EI'9 II0O MATEMATHUKE

« KasKIBIM AHBAph NOJT yBeanmuusBaerca Ha 16 % mo cpasHe-
HUIO ¢ KOHIIOM IIPeAbIAYIIero roma;

 BBIIJIATA JOJIKHA IIPOM3BONUTHLCS ONUH pa3 B roi ¢ (espa-
JISl IO WIOHD;

* B MIOJIe KayKJIOT0 roja TOJT JOJYKEH COCTABJATL YacCTb
KpeAuTa B COOTBETCTBUU CO CJIeAVIOIell TabauIieii.

M Nronsr | Uwoas | Uwoas | Uoas | WUoas

€CHIL 1 TOA 2016 | 2017 | 2018 | 2019 | 2020
Hoxr . S 0,88 | 0,6S | 0,28 0
(B MaH py6Jieit)

Hatigure mambosibiliee 3HaueHue S, IPU KOTOPOM oOOIIasd
cymMa BhITLIAT Tumypa 6ymer meHbie 40 MaH pyoOseii.
Haiigure Bce sHAUEHUA MapaMerTpa @, IPU KaiKIOM U3 KOTO-
PBIX cHCTeMa

2 2
y—2+x—2—4a(§+3)+4a2+2:0,
x2 oy y x

X +y—3[+|x—yl =1

uMeeT 2 pelleHusd.

B nmocaenmosarenbHOCTH A1, A9,y <.y Gp_1, Gp, COCTOSIITCH U3
IeJIBIX uuces, a; = 1, a, = 235. Cymma JII00bIX ABYX COCEl-
HUX YIEHOB MOCJeI0BATEeJILHOCTH paBHA 3; 5 mau 25.

a) IIpuBenuTe mpuMep Takoli IOCIeTOBATEJIbHOCTHU.

6) Mosker Jm Takas IIOCJeIOBATEIHLHOCTHL COCTOATH W3
1000 uyenoB?

B) VI3 KaKOro HaMMeHbIIIEro YNCJIa YJIEHOB MOMKET COCTOSTh
TaKasd IOCJIEeJ0BATEIbLHOCTD?
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Juaraocruueckas padora Ne 35

Qacmo 1

B nome, B KoTtopom xuBéT Tous, ogua moane3n. Ha Kasxgom
aTaKe Mo AeBATH KBapTup. Toia :KuBeT B KBapTupe 98. Ha
KakoM aTaske KuBét Tomasa?

Ha guarpamme moxasaHa cpegHeMecAauHas TeMIepaTypa BO3-
nyxa B Puo-nme-sKaneiipo 3a xaxkabid mecsir 2009 roga. Ilo
TOPU30HTAJIHN YKA3bIBAIOTCA MECSIILI, II0 BEPTUKAJJIN — TeM-
neparypa B rpagycax Ileabcusa. OmpemennTe mo guarpaMMme,
cxoabko B 2009 roay ObIJIO MecsAlleB, KOra cpegHeMecauHasd
TeMIepaTypa npeBocxoauia 25 °C.

SAHB (beB Map amp Ma#l WIOH MIOJI aBr' CEH OKT HOd JeK

3 Haiigure noiane mapajiejorpaMMa, BepIInHAMYA KOTOPO-
To ABJAIOTCS TOUKM ¢ KoopauHatamu (1; 4), (1; 6), (5; 3),

(5; 1).
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Ha TypaUp mo maxmaram npuoObLIo 26 yIaCTHUKOB, B TOM
yucye 6ausHensl Komsa u Tons. [ia mpoBeneHus KepebbeB-
KU IIepBOro Typa YUYACTHHUKOB CJYyYaiHBIM 00pasoM pasou-
BaIOT Ha ABe rpynnsl mo 13 uesoBek. HaliguTe BepOATHOCTD
Toro, uTo Kosa u Tonsa monagyT B pasHble TPYIIIIEI.
Haiigure KopeHns ypaBHeHUS

log, (18 — 5x) = 2log, 3.

Ilpamasa, mapanigenbHasa cropoue AB Tpeyroabuuxa ABC,
nepeceraer cropoubl AC u BC B Toukax M u N cooTset-
crBenHo. Hatinutre AC, eciu CM =7, CN =8, BC = 24.

Ha pucynke msobpakéu rpadur ¢pyarnuu y=f(x) u orme-
YeHBI TOUKK —bH, —3, 3, 7. B KaKoil U3 5TUX TOUEK 3HAUCHUE
MIPOM3BOAHOI HauMeHbIlee? B oTBeTe YKaKUTe 5Ty TOUKY.

y

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
It

|
|
|
l |
-5 -3 0 3 7T X

BricoTa mpaBubHON TPEyroJabHOM MUpaMuAbl paBHa 12, a
BBICOTa OOKOBOU IpaHU NUPaMUIBI, IPOBEJEHHASI K PeOPy
ocHOBaHUsA, paBHa 13. HaiinuTe TaHTeHC yria MeXKIy ILIOC-
KOCTBIO OOKOBOM I'paHM MHUPAMUALI U IIJIOCKOCTHIO €€ OCHOBA-
HUS.

Qacmov 2

Haiigure 3HaueHUe BHIpaKeHUA 3 - V64 '¥64.

[Ba Tena maccoit m =9 Kr KaKJoe IBUKYTCA C OJUHAKOBOM
ckopocThio V=10 M/c mox yraom 2o Apyr K APyry. OHepTrusd
(B IKOYJISIX), BRIAEIAIOIIAACT IPU UX a0COJIOTHO HEYIIPYIOM
COyZapeHny, ompexesseTcs BhIpaskeHumeM @ = mv? sin? a.
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ITox kakuM HaMMeHBITUM yTJIOM 2 (B rpagycax) ZOJKHBI
IBUTATBLCS TeJIa, UTOOBI B PE3yJbTATE COYAapeHus BLIAEJIU-
Joch He Mmenee 450 mxoyeii?
Ha msrorosnenue 468 neraneit mepBbiil pabounii 3aTpadynBa-
eT Ha 8 YacoB MeHbIIIe, YeM BTOPOM pabounii Ha M3rOTOBJIE-
Hue 520 meraneii. MzBecTHO, UTO IIEPBBIN pabouuii 3a dac
nesaeT Ha 6 merasieii 6oJbine, ueM BTOPoii. CKOMBKO meTaJieit
B Uac AeJjaeT IepBbIi paboumii?
Haiinure HanboablIee 3HaYeHMe GyHKIuU 3x° — 20x3 — 54
Ha oTpeske [—4; —1].
a) Pemure ypasuenue 3 tg? x —4 tg x — 7=0.
0) HaiinuTe Bce KOPHU 9TOTO YpaBHEHUA, IPUHAAJIEKAIITHE
OTpesKy [—%; n}.
B npaBusbHOM ueThIipéxyrosbuon nmupamuge MABCD c Bep-
mimHOM M cTopoHa ocHOBaHMA paBHa 12, a 00KoBoe peb-
po paBuO 24. Touka G nmpuHaLIeKUT pedbpy MA, npuuém
MG:GA=2:1.
a) ITocTpoiiTe ceuenne TUPaMUILI ILJIOCKOCTHIO, IIPOXOAAIIEH
yepes Touku B, G u nmapajiaeabHoi mpamoit AC.
6) HaiiguTe miomiagb 9TOT0 CeUeHUA.
Pemure HepaBeHCTBO

2logy X=1 {log,(2x+3)2 > 2.

2x+3

ITepBas oKpy:KHOCTB C IleHTpoM O, BOMCAaHHAsS B paBHOOen-
peHHbIN TpeyroabHuK ABC, KacaeTcsa O0KOBOM cTOpoHBI AB
B Touke P, a ocuoBanusa BC — B Touke M. Bropas oKpyx-
HOCTB ¢ mmeHTpoM 07, Kacamwiasacsa ocHoBaHuA BC u mpomo-
JKeHUil O0KOBBIX CTOPOH, KacaeTcsa npamoii AB B Touke Q.
a) Jlokakure, 4YTO TPeyroabHUK PME TIPAMOYTOJIbHBIH.
0) HaiiguTre pagmyc BTOpoOit OKPYKHOCTH, €CJIU U3BECTHO, UTO
BBICOTA TPEYTrOJIbHUKA, IIPOBeAEHHAA U3 BePIINHBLI A, paB-
Ha 45, a Touka P genuT 60KOBYIO CTOPOHY AB B OTHOIIIEHUU
9:8, cunuTas OT BepIIUHEI A.
31 nmexabpsa 2013 roga Baus B3aa B 6auke 6 951 000 py6-
et B kpeaut mox 10 % rogoseix. Cxema BBIILIATHL KpeauTa
ciaenymomias: 31 mekabps KayKIOoro CJAeAYIOIero rojga 6aHK
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HaAYMCJIAEeT IPOIEHTHI Ha OCTaBIIylOCA cyMMy moJra (T.e.
yBesnnuuBaet goar Ha 10 %), sarem Bamsa mepesoguT B 6aHK
miaTeéx. Bech goar BaHs BeIIJIaTHJI 3a 3 paBHBIX IJIaTe’Ka.
Ha ckoabpko py06Jieii MeHbIIe OH ObI OTHAJ OAHKY, eCcJu ObI
CMOT BBITIJIATUTDH HOJIT 3a 2 PABHBIX ILjIaTeka?

Haiigure Bce 3HaueHUsT mapamMeTpa a, IPU KasKIOM M3 KO-
TopbIX ypaBHeHHe 4° — (@ — 1) -2*t1 4 a? — 4a — 5 =0 umeer
€IVUHCTBEHHBIN KOPEHbB.

ITo okpy:xHOCTU paccTaBieHo 40 HeHYJIEBBIX IIEJBIX UHCEJI
c obieir cymmoit 16. JIroOble ABa CTOAIIMUX PAJOM YMCJA
oTanUaloTcA He 0oJiee ueM Ha 6, 1 HUKAKNe YeThIpe OTpHUIla-
TeJIbHBIX UKCJIa HE CTOAT IOAPSA/I.

a) Cpenm stux 40 uncesn HaliguTe HanOOJIbIIIee BO3ZMOMKHOE
KOJIMUYECTBO TOJIOKUTEbHBIX.

0) Cpenu stux 40 yuces HaliAUTe HaMMeHbIIIee BO3MOIKHOE
KOJMYECTBO IOJOKUTEIbHBIX.
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Qacmov 1

1 IIMapuxosas pyuka crout 30 py6ieii. Kakoe HambobIiee KO-
JMYECTBO TaKUX PYyUYeK MOKHO OyaerT KymuTh Ha 500 pyOseit
nocJie moBbIIeHusa nesbl Ha 10 %?

2 Ha pucyHKe KUPHBIMH TOUKaMU MOKas3aHa IleHa 0JI0Ba Ha
MOMEHT 3aKPBITHs OMPIKEBBIX TOProB BO Bce pabourne JHU
¢ 14 mo 28 urona 2008 roga. Ilo ropusoHTaIN yKa3bIBAIOTCS
Yucjga MecfAlla, 0 BEPTUKAJIU — IleHA TOHHBI 0JIOBA B JIOJI-
napax CIITA. [I1a HaTJIAAHOCTH JKUPHBIE TOYKM HA PUCYHKE
coemVHEeHbI JoMaHoI JuHueii. OmpemennTe M0 PUCYHKY, CKOJIb-
KO JHel M3 JaHHOTO Iepuoja IleHa OJI0BA HA MOMEHT 3aKDBITUSA
Topros ObL1a or 23 000 mo 24 000 mommrapos CIITA 3a ToHHY.

24300
24100
23900 [/
23700 [/——\
23500 \
23300 \
23100 A\
22900
22700 '

2250014 15 16 17 18 21 22 23 24 25 28

L~
//

3 HaiiguTe maomaah Tpamenuy, N300paKEHHOI Ha PUCYHKE.

y
5

|
10 x

OFFd4-———=—=
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W3 BomomyaBaiomux »KMUBOTHBIX B 3aIOBeIHUKE OOMTAIOT
TOJIbKO 000pBI, OHAATPEI 1 BRIAPHLI. HalifnTe BepOATHOCTD
TOTO, UTO CJyYaiiHO BCTPEUEHHOE B 3all0BeJHIKE BOMOILIABA-
[oIlee JKUBOTHOE OKAaXKeTCA OHAATPOM, eCJI U3 TPEX CJIEAYIO-
IIUX YTBEeP:KAEHUI IBa MCTUHHBI, a OTHO JIOMKHO:

1) 606pe1 cocrasiasaioT 29 % BOAOIIABAIOIINX KUBOTHLIX 3a-
MMOBEJHUKA;

2) oHZATPHI COCTABIAIOT 72 % BOLOILIABAIOIIUX KUBOTHBIX
3alI0OBETHUKA;

3) BuIAPEI cocTaBadaoT 30 % BOOIIABAIOIIMX KABOTHBIX
3alI0BETHUKA.

Haiinure xopeHb ypaBHeHU log, (2x — 5) =log,(x+4).

B tpeyronbauke ABC usBectHo, utro AC = BC, BbicOTA AH
paBHa 9, BH = v/19. Haiinure sin Z/BAC.

Ha pucynuke usobpaxén rpadpuk pyarnun y=f'(x) — mpo-
usBoAHOI (yHKIuU f(x), OoHpemelEéHHONH HA HMHTEpPBaJe
(—19; 4). HaiiguTe KOJIUYECTBO TOUEK MUHUMYMa QYHKIIUNA
f(x), mpuHammekamux orpesry [—8; 1].

y=1(x) y

-

-19

ITunuHAp ¥ KOHYC UMEIOT 00II[ie OCHOBaHME U BBICOTY. BhIico-
Ta MUJIXHAPA paBHa paguycy ocHoBaHUsd. ILnomianb 60K0BOI
[OBEPXHOCTH IUIXHApa paBHa 36v/2. Haiinure miromans
OOKOBOM IIOBEPXHOCTH KOHYcCA.
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Qacmov 2

Haiinure 3maueHure BBEIPpAKEHUA

(61/3)2
54

CxopocTh K0JIe0II0NIerocsa Ha IPYKUHE Ipy3a MEHsIeTcs II0

3akony v(t) =9 sin %t (cm/c), Tme t — BpeMA B CEKYHIaAX.

Kakyio mosiro BpeMeHU 13 IEPBOM CEKYHABI CKOPOCTDH JBU-
JKeHusd mpesbimaia 4,5 cm/c? OTBeT BBIpA3UTe AECATUUHOMR
IPoObI0, eCJIM HYKHO, OKPYTJIUTE A0 COTHIX.

Tenaoxon IPOXOAUT MO TEUEHUIO PEKW A0 IYHKTA Ha3HA-
yenusa 504 KM U IOcJie CTOSHKHN BO3BpAIllaeTcsa B OYHKT
ormpaBiieHus. Haligure CKOPOCTh TeUEHUS, €CJIX CKOPOCTh
TEIJIOX0/Ja B HEMMOABUIKHOM Bojie paBHa 21 KM/4, CTOAHKA
JIuTCsa 6 4acoB, a B yHKT OTIIPABJIEHUS TEIJIOXOJ BO3BpA-
maercsa yepes 55 yacoB. OTBeT ganTe B KM/4.

Haiinure HamMeHbIllee 3HaYeHNE (PYHKIIUN

y =V x2—6x-+45.

a) Pemnre ypasuerue 2 sin? x = 2v/2 cos(g — x) —1.

0) YKa)KuTe KOPHU STOT0 YPaBHEHUA, IPUHAAJIEKAIIe OT-
Pe3Ky [%, n:} .

B ogHOM oCcHOBaHMM TMPAMOTO KPYTrOBOTO IMUJIUHIAPA C BbI-
coToii 9 m paasmycoM ocHOBaHus 2 IIpoBeaeHa xopaa AB,
paBHas paguycy OCHOBAHUSA, & B APYIOM €r0 OCHOBAHUU IIPO-
Benén nuamerp CD, nmepuneHauKyasapHbId AB. IlocTpoeHo
ceuenne ABNM, npoxonsinee uyepes npAMyoo AB meprueHau-
RyJnapHo npamoii CD Tak, uTo Touka C U I[eHTP OCHOBAHUSA
MUJINHIPA, B KOTOPOM IIpoBenén auamerp CD, jgexxart ¢ on-
HOM CTOPOHBI OT CEUEHUA.

a) [lokasKkuTe, YTO AUATOHAJIM ITOTO CEUEHUS PABHBI MEKIY
coboti.

6) Haiimure 066éMm nmupamunsl CABNM.

Pemnre HepaBeHcTBO (X — 7) -log, 3(x+1) -logs(x +3)3 <O0.
B Tpeyrombuuk ABC Bmmcana OKPYsKHOCTH pajmyca T,
Kacatoriasdca cTopoHbl AC B Touke M, npuuém AM =A4r

u CM:gr.
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a) [lokakure, 4TO TpeyronbHUK ABC mpAMOYTOJNbHBIMN.

60) HaiimuTe paccTosHue MeXKIy IeHTPaMU €r0o BIHMCAHHOM
¥ OIMMCAHHOM OKPYJKHOCTEM, ecJii M3BEeCTHO, UTO I = 3.

B urose 2016 roga MHra niaHupyeT B3ATh KPEAUT Ha ITIECTh
JeTr B pasmepe 4,2 MJIH pyOJieii. YCJI0BUsS ero Bo3Bpara Ta-
KOBBI:

* KaIbLIM AHBaph JOJTr BospacrtaeT Ha 10 % 1o cpaBHeHUIO
C KOHIIOM MIPEIbIAYIIero roaa;

+ BBIILJIATA JOJIMKHA IIPOM3BOAUTHLCA OLUH Pas B roj ¢ peBpa-
JISI 110 UIOHD;

- B mrojie 2017, 2018, 2019 u 2020 rogos moJr ocraércs
paBHBIM 4,2 MJH pPyO6JIeii;

« BeimiaaTel B 2021 u 2022 rogax paBHBI;

« K uroao 2022 roga moJr OyaeT BBIILJIAYEH IIOJHOCTBIO.
Ha cxoabK0o MUJIINOHOB py0JIeii mocaeqHsAsa BhIILIaTa OyaeT
00JIbIIIE IIePBOM?

HaiiguTe Bce 3HaueHUsa mapaMeTpa a, IPU KaXIOM N3 KOTO-

pBIX cucTeMa

2 2
Y+ —2a(Y- %) rat-2 -0,
x Ty Xy

22 +y?—2a(x+y) =0

He MMeeT pelleHu.

ITocmemoBaTeIbHOCTDh HATYPANBHBIX UHUCET X1, X2, «.., X5 CO-
cTouT M3 O6oJiee UeM ABYX uJeHOB. KaKIbIil ujleH mocjeoBa-
TeJLHOCTU (KpOME MEPBOTO U IOCJEIHETr0) MEHBIIE CPEIHETO
apudMeTUUECKOTr0 COCeTHUX UJIEHOB.

a) MoskeT Jiu TaKkas IOCJEN0BATEIbHOCTh COCTOATDH U3 5 UJie-
HOB, CyMMa KOTOPBIX paBHa 327 Eciau ma, To mpuBeauTe
IpuMep TaKoi MOCJIeJOBATeIHLHOCTH.

0) MoskeT Jiz TaKas IIOCJIeIOBATEIbHOCTb COCTOATH U3 IISATHU
YJIEHOB U COJEePIKaTh ABa OAWHAKOBBIX uncja?

B) Kakoe HamMeHblIllee 3HaUEHNE MOKET MMPUHUMATh CyMMa
YJIEHOB TaKOM II0CJIEeLOBATEJIbLHOCTH, €ClIi B Hell 9 duieHoB?
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Qacmo 1

1 B cenrab6pe 1 xr Bunorpaga croua 100 pyOireii, B oKTsA0pe BU-
Horpaz, nozopoxkan Ha 25%, a B Hoabpe emé Ha 20%. CKOIBKO
pyouieit ctoms 1 Kr BUHOTpaAa IIOCje IIOJ0POKAHUSA B HOsOpe?

2 Ha gmarpaMmme moKasaHO YHCJIO 3alIpocoB co caoBom KMHO,
cIeJlaHHBIX HAa HEKOTOPOM IOMCKOBOM caliTe BO BCe MeCSITbI
¢ auBaps no ceHTa6ps 2010 roxa. ITo ropusoHTaIN yKasbiBa-
JOTCSI MECHAIIhI, 10 BEPTUKAJIU — YHMCJO 3aIlPOCOB 3a AAaHHBIH
mecail. OnpegenuTe mo uarpaMMe, CKOJBKO ObIIO MecCAIleB
B YKa3aHHBIHA IIEePUOJ, KOTJa MeCAUYHOe UKMCJIO 3alIPOCOB CO
caoBom KMHO me nmpeBocxoauio 3 500 000.

5000 000

4 000 000

3 000 000

2 000 000

1 000 000

0

AHB (eB Map amp Mall WIOH WHIOJ aBl' CeH

3 Ha ximeruaroii 6ymare ¢ pasmepoMm KJeTKu 1 x 1 mzobpa-
JKE€H TpeyroabHUK. Halizure paguyc ommucanHoO? OKOJIO HEro
OKPY*KHOCTH.

AN

/

AN
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4 Ha pucynke uzobpakén sabupunT. [layk 3amoszaer B ga0u-
puHT B TouKe «Bxox». PadBepHYThCA U IOJ3TH Hal3aJ HayK
He MOJKeT, IIOPTOMY Ha KaiKJIOM Da3BeTBJIEHUU BLIOHpAaET
OIVH W3 NIyTei, o0 KoTopoMy emié He moas. Cumras, 4To
BBIOOD AAJMBHEHINEro mMyTH YMCTO CHAYyUYaNHbIN, OTpeaenTe,
C KaKOM BepPOSATHOCTHIO MayK IPULET K BuIxXony D.

Brixox D

Brixong B Brixog A

Bxon

Brixoxg C

5 Haiinure KopeHsb ypaBHeHus x2 + 3x — 10 = 0. Eciu ypapHeHue
uMeetr 0ojiee OJJHOTO KOPHA, YKAKUTe OOJIBIIINHA 13 HUX.

6 Orpesxku AB u BC saBIAOTCA XOpAaMU OKPYsKHOCTH C I[€H-
Tpom O. Hatigure yron ACB, ecau yron ABO paBeH 23°.
OrBeT maiiTe B rpagycax.

7 Ha pucynke uzobpaskén rpadur Qyuxmuu y=f'(x) — mpo-
u3BoAHOM (QyHKIIUHU f(X) — U BoceMb TOUEK Ha ocH abcIiucc:
X1, X2, X3, ..., Xg. CKOJIBKO M3 3TUX TOUEK IIPUHAIIEHKAT
IPOMEKYTKAaM BodpacTtauusa pyuriuu f(x)?

y

<]
. S ——
KR{________=
w
o
R __
N
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Haiinure 00b6M MHOTOIpaHHUKA, BEPIIIMHAMU KOTOPOTO SAB-
JISIOTCSA BepIIuHLI A, B, A;, B1, C1 IpaBUJIbHOI TPEYTOJb-
"ot mpusmbl ABCA;B{C;, miomaab OCHOBAHUSI KOTOPOU
paBsHa 3, a 60K0OBOe pebpo paBHO 7.

YQacmv 2

5w

3
Paccrossumre or HabOIOmaTelNs, HAaXOAAIIerocs Ha Heb0OJIb-
IO BBICOTE I M Han 3eMJIEii, 4o HaO/ogaeMoil UM JIUHUN
TOPH30HTA, BEIPAKEHHOE B KHJIOMETPAX, BHIUMCIIAETCS II0

dbopmyne [ =,/ %, rae R=6400 km — paguyc Semuu. Ha

KaKoli HamMeHbIIIel BBICOTE CJIeAYyeT pacioJiaraTbCs HabJIo-
JaTeJio, YTOOLI OH BUIEJ FOPU3OHT HA PACCTOSHUMU He MeHee
64 xunomerpoB? OTBeT BBIPA3UTE B MEeTpPax.

TerI0X0o A MPOXOJUT TI0 TEUEHUIO PEKU M0 MYHKTA HasHAUEHUS
567 KM u 1IocJie CTOSIHKM BO3BpAaIllaeTCs B IIYHKT OTIIpaBJIie-
HUusA. Haligure CKOPOCTH TEILIOXOAA B HEIIOABMIKHOM BOIE, €CIU
CKOpPOCTb TeUeHUsd pPaBHA 3 KM/U, CTOAHKa JIUTCSI 6 dacos,
a B IyHKT OTIPABJIEHUS TEILJIOXO]] Bo3BpaIliaeTca uepe3 54 ya-
ca mocje oTIIbITUA u3 Hero. OTBer jaiiTe B KM/d.

HaiinuTe HauMeHbIIIee 3HAUeHNE QYHKITUHN

y = (21 —x)e?>~* mna orpeske [16; 25].

Haiigure sHauenue BoIpaskeHua v 18 — /72 sin?

a) Pemure ypaBuenue 4 cos? x — 12 cos x +5=0.

0) HaiinnTe Bce KOPHU 9TOTO YpaBHEHU, IPUHAAJIEKAIIIIE
7]
5 |-
B npaBuabHO# TpeyroapHou npusme ABCA;B{C, pébpa oc-
HOBaHUSA PaBHBI 10v/3, a 6oxoBBIE pédpa paBHEBI 8.

a) ITocTpoiiTe ILJIOCKOCTD, MPOXOAAIIYIO Uepe3 TOUKy By u
IepIeHINKYIAPHYIo pedopy A1C;.

0) Haiimure paccroanue oT Touku By mo miockoctu BAC;.
Pemure HEepaBeHCTBO

2 logg(4x% + 1) < logs(3x2 +4x+1).

OTPE3KY [—n;

B ocTpoyronbaom Tpeyroabrunke ABC mpoBeneHbI BHICOTEI
AD u CE, H — TouKa mepece4eHus BBICOT.
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a) Hoxkamxure, uto Touku B, D, H u E jexar Ha OmHON’
OKDPYKHOCTH.

06) NsBecTHO, UTO pagmMycC STOM OKPYKHOCTH pPaBeH %
u AC = 2. Haiigure yron me:xkay BbicoToit CE m cTOpo-
HOM BC.

Ons xouer B3aATh B KpeauT 1 200 000 pyG.ieii. [Toramenue
KpeauTa IPOUCXOAUT Pas3 B IoJ PAaBHBIMHU cyMMaMu (Kpo-
Me, MOYKeT ObITh, IOCJeHelT) Iocae HauuCIeHN IPOIEeHTOB.
Craska nponenTa 10 % rogoseix. Ha Kakoe MUHUMAaILHOE
KOJIn4ecTBO JieT MosKeT OJIs B3ATH KPEQUT, UTOOBI e3Kerom-
Hble BBIIIATHI ObLIN He 60see 320 000 pyb6ueit?

Haiigure Bce 3HaUueHUA ImapaMeTpa a, IPU KaKJIOM U3 KOTO-
PBIX MMeEEeT eINHCTBEHHOE PellleHre CUCTEeMAa YPaBHEHUMN

x*+ (y—4)? = 16,
Va2 + [y —12)2+/(x —a)2 +y2 = Va2 + 144.

Ha nmocke mamucano 6ojiee 27, HO MeHee 45 I1IeJIBIX YHCEJI.
Cpeznuee apudmernyecKoe 3TUX UMCEJ PABHO —5H, cpengHee
apu@MeTnUecKoe BCeX IIOJOKUTEJbHBIX M3 HUX PaBHO 9,
a cpegHee apu(pMeTHUYEeCKOe BCeX OTPUIATEJIbHBIX M3 HUX
pasuo —18.

a) CKOJBbKO UMCes HaOWCaHO Ha JOCKe?

60) Kakux uuceJs HAICAHO OOJbIITE: IMOJMOMKUTEIbHBIX WU
OTPUIATEIbHBIX ?

B) Kakoe HamnboJbIllee KOJUYECTBO HMOJIOMKUTEIbHBIX UMCEJI
MOJKeT OBITh cpeau Hux?
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Qacmo 1

1 IMMapuxoBas pyuka crout 10 py6iaeii. Kakoe HambobIiiee KO-
JIMYECTBO TaKUX PYyUYeK MOKHO OyaerT kymuTsh Ha 300 pyOieit
mocJie IOBbIIIeHUsA HeHbl Ha 60 %?

2 Ha pucyHKe *KUPHBIMH TOUKaAMU ITOKa3aHa IeHa He(pTu Ha
MOMEHT 3aKPBITHs OMPIKEBBIX TOProB BO Bce pabouune SHU
¢ 4 mo 19 anpena 2002 roga. ITo ropusonTaan yKasbIBalTCs
yupcaa MecsAra, 0 BePTUKaIu — IleHa Oappend HedTHU B HOJ-
napax CIITA. [Ins HarJIsSOHOCTY JKUPHBIE TOUKU Ha PUCYHKE
coeMHEHBI JoMaHo# Junueii. OnpeneanTe Mo pUCYHKY, Ka-
KOTO umcia IeHa He)T HA MOMEHT 3aKPBITUS TOPTOB ObLIA
HanMeHbINeH 3a JaHHBIA IIePUO.
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3 Haiigure maomagh Tpamenuy, N300paKEHHOI Ha PHUCYHKE.
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4 Ha Gopry camoJiéra 23 Kpecja PacloJIOKeHbl PSALOM C 3a-
HacHBIMM BBIXOZAMHU U 25 — 3a ImeperopogxKamu, pasmess-
IOIMMMH CaJIOHBI. Bece aTu MecTa ymoOHBI AJIA maccaskupa
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BBICOKOT0 pocTa. OcTanbHble MecTa HeymobHbI. Ilaccasxup 3.
BBICOKOTO pocta. HafizuTe BepOATHOCTH TOTO, YTO HA PETH-
CTpaluy IIPU CIAyYallHOM BBIOOpE MecTa IIaccaskupy 3. Io-
cTaHeTcs yA0oOHOe MecTo, eciiu Bcero B camosére 100 mecr.
Haiinure xopesb ypaBHeHuU log; (8x — 5) =logy; (x + 15).

VYros mpu BeplinHe, IIPOTHUBOJIEKAIIEl OCHOBAHUIO PABHO-
OegpeHHOTO TpeyroJbHUKa, paBeH 30°. BoxkoBas cTopoHa
TpeyrojibHUKaA paBHa 38. HaiignTe maIoIiiaab 3TOTO0 TPEYIroJib-
HUKA.

Ha pucynke uzobpaxén rpapuk pyurmun y=f'(x) — mpo-
u3BOAHOM (pyHKIuU f(x), OompemeNEéHHON Ha MHTEpBaJe
(—19; 4). HaiiguTe KOJIMUECTBO TOUEK MaKCUMyMa PYHKIIUU
f(x), mpuHagIe:xamux orpesky [—16; 1].

y=1 (x) y
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Ky6 ommcan oxosio chepsl pagumyca 10. Haiimure 00bEM KyOa.
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Qacmv 2
) (8v3)"
HaiinuTe sHaueHme BHIPAKEHUA VTR
IeTaabio HEKOTOPOro Mpubopa ABJSETCS BpalaIasicsa Ka-
Tymika. OHA COCTOUT M3 TPEX OTHOPOMHBIX COOCHBIX ITH-
JUHAPOB: IEHTPaAJbHOTO Maccol m = 16 Kr m paamycoM
R="7 cm u 1Byx 00KOBBIX MaccamMu M =6 KI u pagumycamMu
R+ h. Ilpu sTOM MOMEHT MHEPIIUY KATYIITKN OTHOCUTEIHHO
ocu BpallleHHusd, BHIPAsKaeMbIi B KT - cM2, faéTca hopMyJIoit
(m+ 2M)R?
2
HOM 3HAUYEHUU I MOMEHT WHEPIUU KATYIIKU He IPeBhIIIaeT
IpeleabHOro 3HaueHud 1568 Kr-cm?? OTBeT BHIpABUTE B CAH-
TUMETpPax.
TenaoxoA TPOXOAUT MO TEUEHUIO PEKM OO0 IYHKTA HasHAa-
yenud 420 KM ¥ IOcJie CTOAHKYW BO3BpAIlaeTcsa B OYHKT
orupaBienus. HaliinTe CKOPOCThL TEUEHUS, €CJHU CKOPOCTh
TeIJIOXO0Ja B HEIOABUIKHOM BoJe paBHa 24 KM/U, CTOAHKA
JUIUTCSA 8 4acoB, a B IYHKT OTIIPABJIEHUS TEIJIOXOJ BO3BpAa-
mraerca yepesd 44 gyaca. OrBer maiiTe B KM/4.
Hatigure Touky Mmakcumyma GyHKIUNT [ = V—-102 — 22x — x2.
a) Pemure ypaBHenue 4 sin? x=-4 sin(—x) — 1.
0) YKa)KuTe KOPHU STOT0 YPaBHEHUA, IPUHAAJIEKAIIIE OT-
pesKy [—ZE; —%}
B npasunpHOI TpeyroapHoi nupamuie SABC cTopoHa oc-
HoBauus AB paBHa 12, a 6okoBoe pebpo SA paBuo 8. Tou-
Ku M u N — cepenunbl pédbep SA m SB COOTBETCTBEHHO.
IlnockocTs a comep:xkut npamyio MN u mepneHIuKyJIdpHa
IIJIOCKOCTH OCHOBAHUS MUPAMUILI.
a) Jlokakure, 4YTO MJIOCKOCTh & AenauT Meauany CE ocHOBa-
HHUA B oTHOIIeHuu 5: 1, cunraa or Touxku C.
60) HaiiguTe 00'b€éM IIMPaMUILI, BEPIINHON KOTOPOH ABJIA-
erca Touka C, a ocCHOBaHUEM — ceueHmue nupamMuasl SABC
TJIOCKOCTBIO O.
Pemure mHepaBencTBo (x—9)-log, 5(x+2)-/logg(x+5) <O0.
B npamoyronbuoii Tpanenuu ABCD ¢ mIpAMBIM yIJIOM IpU
BepIinHe A PacIoJOKeHbI Be oOKpy:KHOoCcTH. OmHA 13 HUX

I= + M (2Rh + h?). Tlpu KakoM MaKCHMAJb-
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KacaeTcs OOKOBBIX CTOPOH M 00JIbIIero ocHoBaHus AD, BTO-
pas — OOKOBBIX CTOPOH, MeHbIIero ocuoBauus BC u mepsoii
OKPYKHOCTH.

a) IIpamas, mpoxomsdIinas uvepesd IEHTPHI OKPYIKHOCTEH,
nepecexkaeT ocHoBaHue AD B Touke P. [lokamkure, 4TO
D= sin D.

6) HaiimuTe momanb Tpamenun, eCJau Paguychl OKPYKHO-
. 4
cTeli paBHEI 33
B urose 2016 roma Oser miaaHUPYeET B3ATh KPEIUT Ha YeThIpe
roga B pasmepe 5,4 MJIH pyOJeii. YcJoBUS ero Bo3BpaTa

TAKOBBI:

* KaXXILIM AHBaph JOJTr BospacrtaeT Ha 16 % 1o cpaBHeHUIO
C KOHIIOM MIPeIbIAYIINero roaa;

+ BBIILJIATA OOJIXKHA IIPOM3BOAUTHLCSA OLUH Pas B roj ¢ peBpa-
JISI 110 UIOHD;

- B utoyge 2017 um 2018 romoB moJar ocTaéTrcsa PaBHBIM
5,4 maH py0ieii;

- BeimiaaTel B 2019 u 2020 rogax paBHBI;

« kK mioao 2020 roga mour OyaeT BBIILJIAYEH IIOJHOCTBIO.
Ha cxoabK0o MUJIIHOHOB py0JIeii mocaeqHsasa BhIILIaTa OyaeT
00JIBIIIE IIePBOI?

HaiinuTe Bce 3HAUEHUA A, IPU KAXKIOM M3 KOTOPBIX CHCTeMAa

2x — 2y —2=|x%+y? — 1|

o ’
ypaBHEHU 1 uMeer 0oJjiee IByX
peIleHn . y=alx—1)
ITocseoBaTEIBHOCTS HATYPAJIBHBIX UUCENT X1, X2, ««., Xy CO-

cTOUT U3 0oJiee UyeM JBYX UJIEHOB. KaKIbIi ujieH IIocjemoBa-
TeJIbHOCTH (KpPOME IIePBOTO U IIOCJIeSHEr0) MeHbIIe CPeJHEro
apu@dMeTHUeCKOr0 COCeHUX UJIEeHOB.

a) Mosker jin TaKkasd MMOCJIeqOBATEeJIBHOCTh COCTOATh 13 6 uie-
HOB, CyMMa KOTOpPbIX paBHa 29? Ecau ma, To mpuseguTe
IpUMepP TaKOU II0CJIeI0BATEeIbLHOCTH.

6) MoskeT Ji TaKas IIOCIELOBATEJIbHOCTh COCTOATh U3 CEMU
YJIEHOB U COAEPKATh JBA OAMHAKOBBLIX umcja?

B) Kakoe HamMeHblIllee 3HAUEHNE MOMKET IPUHUMATh CyMMa
YJIEHOB TAKOM II0CJIeLOBATEJIbHOCTU, €ClU B Hell 12 uineHoB?
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Qacmo 1

ITogroroska Kuuru K mnedatu crouT 30 Toicau pyoseit. Ile-
yaTh 0JHOro sK3eMIIsapa crouT 30 pybseii. CeTb KHUMKHBIX
MarasvHOB IIOKYIIAeT 3Ty KHUTY y u3gaTejabcTBa 1mo 70 py6-
Jeli 3a sk3eMILIAp. IIpy KakoM HauMeHBIIIeM THpPaske KHUTH
U3IaTeJbCTBO OKAXKETCS He B YOBITKe?

Ha pmarpamme mokasaHa cpefHeMecsSuHas TeMIliepaTypa BO3-
nyxa B ITapmixe 3a Kaxabiii mecar 2009 roga. ITo ropuson-
TaJa¥ YKasbIBAIOTCSA MECAIILI, 10 BePTUKAJIU — TeMIlepaTypa
B rpaxycax Ilenbcusa. OupenennTte mo auarpamMme HanOOJIb-
iy cpegHeMecauHyo temiepatrypy B 2009 roxy. Orser
nmaiiTe B rpagycax lleabcus.

AHB (eB Map amp Mal HIOH HIOJ aBl CEeH OKT HOS [JeK

Haiigure miomans TpeyroabHUKAa, BEPIIMHAMU KOTOPOTO
ABJAIOTCA TOUKU ¢ KoopauHatamu (1; 1), (3;5), (55 3).
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MexaHuuecKue 4achl ¢ ABEHAAIIATHYACOBBIM I[udepodaIaToM
B KaKOM-TO MOMEHT CJOMAaJINCh M mepecTaju uatu. Hamimm-
Te BEPOSATHOCTh TOTO, YTO YacOBas CTPeJIKa OCTaHOBUJIACH,
moctTurayB orMeTKu 10, HO He mouaa mo oTMeTKH 1.
Haiigure KopeHb ypaBHEeHUS

10 1
2x—8 5’

CyMmMa Tpéx yrioB mapaJjiejorpamMma paBua 197°. Haiimure
OCTDPBIH yroJ mapajienorpamMma. OTBer maiiTe B rpagycax.
Ha pucynke msobpaskén rpadpur GyHKIuM y = f(x) u IeBATH

TOUeK Ha ocu abCIuCcC: Xi, X2, X3, ..., X9. B CKOJIBKUX U3
STUX TOUeK IpomsBogHas [’ (x) pyurmun f(x) orpumarenasHa?
Yy

- — — — — —

I
I I
I I
I I
| I
X, X, Xg 0| X, X, X, X, Xg X5 X

BricoTa mpaBuUILHOI TPeyroJbHOM MUPaAMUILI B TPU pasa
MeHbIIIe BBICOTHI OCHOBaHMSA nupamMuabl. Haiigure yrom merx-
Iy TJIOCKOCTBHIO OOKOBOU I'PaHUM U ILJIOCKOCTHIO OCHOBAHUS
nupamugbl. OTBeT gaiTe B rpagycax.

Qacmov 2

logs 49

log; 7 °

MoTomuKInCT, ABMMKYIIIUHACA IO TOPOLY CO CKOPOCTBIO Vg =
=65 KM/4, BbIE3)KaeT U3 Hero U cpasy Iocje Bhle3la Hauu-
HaeT PasTOHATHCA ¢ MOCTOSHHBIM ycKopeHHeM a = 20 KM/u?.

Haiigure 3HaueHMne BbIpaKeHU
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PaccrossHure oT MOTOIMKJINCTA 0 TOPO/a, U3MEPAEMOe B KUJIO-
at?
2
JuTe HauOoJIbIIlee BpeMs, B TeueHre KOTOPOTO MOTOITUKJIVICT
OyIeT HaXOAUTHCS B 30HEe (DYHKIIMOHNPOBAHUA COTOBOM CBA-
31, €CJIM OIEPATOP rapaHTUPYET MOKPHITHE Ha PACCTOSTHUU HE
nmasee ueM B 35 KM oT ropoga. OTBeT BhIpasuTe B MUHYTaX.
Hrops u ITama Kpacar 3a6op 3a 40 gacos. ITama u Bomonas
KpacsdAT 3TOT »Ke 3a0op 3a 48 uacos, a Bomogsa u rops —
3a 60 uacoB. 3a CKOJILKO YaCOB MaJIbUHKHU IIOKpacAT 3a0op,
paboras BTpoém?

Haiigure HanMenblilee 3HaUeHNe PYHKIIUN

MeTpax, OIpeJesaeTcs BeIpaskenueMm S = vyt + . Ompene-

y=-12-8,5v31+51v/3x—102sin x Ha oTpeske [0; %}

5
P tg?x— —2— 4+ 7=0.
a) Pemure ypaBHenue tg” x P +

60) HaiinuTe Bce KOPHU 5TOr0 YpaBHEHUS, IPUHALIEKAIIILE
OTpPe3Ky [—%; n}.

B mpamoyroapaoMm mapasnenenunene ABCDA;B1C1D, us-
BecTHEI pébpa AB=4, AD=12, AA, =3.

a) IlocTpoiiTe ceueHme mapaJaeJenuIea MI0CKOCTbIO, TPO-
xopsIiei uepes Touku A, D u C;.

6) HaiinuTe paccrosuue oT Touxku D mo npamoit AC;.
2x>4+8x—5
x+1
Oxoio Tpeyroabauka ABC omucaHa oKpysKHOCTh. KacaTein-
Hasd K OKPYKHOCTH, ITPOXOAAIIA Yepe3 TOUKY B, mepecexkaer

npsamyo AC B Touxke M.

a) lMokaxxkure, uro TpeyroabHUKN AMB u BMC mogo0HBI.
6) Haiigure otmomienume AM : MC, eciu H3BECTHO, UTO
AB:BC=3:2.

31 mexabpa 2013 roga Maimmna B3sya B 6aHKe HEKOTOPYIO
CyMMY B KPEIUT O] HEKOTOPBIN MPOIEHT rogoBbix. Cxema
BBIILJIATHI KpeauTa ciaenymomiasa: 31 mexabpsa KaykIoro cie-
IyIoIero roga 6aHK HAa4YUCJIAET IPOIEHTHl Ha OCTABIIYIOCH
cymMMy moJira (T.e. YBeJIMUUBAET JOJT HA HEKOTOPOE KOJIMUe-
CTBO IIPOIIEHTOB), 3aTeM Maiiia IIepeBOJUT OUepPeIHOM TPAaHIII.

Pemute HepaBeHCTBO logs <1.
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Ecnu ona Oyger miaatuth Kaxkabiil rog mo 2 073 600 py6.ieii,
TO BBIILIATUT JOJT 3a 4 roxa, a ecau 1mo 3 513 600, To 3a
2 roga. Ilox kakoii mpoienT Maia B3sia JeHbru B OaHKe?
HaiiguTe Bce 3HaueHUs mmapaMeTpa a, IIPU KaKJIOM U3 KOTO-
PBIX MMeeT eINHCTBEHHOEe PeIlleHIe CHCTeMa

y? - (2a+1)y+a®+a—-2=0,
VE—a)2+y2+/(x—a)2+ (y—3)% = 3.

B Teuenue ueTBEpPTU YUUTENb CTABUJ ITKOJLHUKAM OTMETKHU
«1», «2», «3», «4», «b». CpegHee apu(pMeTHIECKOE OTMETOK
YUeHNKa 0Ka3ajJoch paBHEBIM 4,7.

a) Kakoe mauMeHbIllee KOJMYECTBO OTMETOK MOTJIO OBITH
y yueHukKa?

0) Kaxoe HammeHbIllee KOJIUYECTBO OTMETOK MOTJIO OBITH
Yy YUeHUKAa, eCJIi CPeaUr 3TUX OTMETOK eCThb OTMeTKa «1»?
B) YUUTeJ b 3aMEHUJ YeThIPpe OTMETKH «3», «3», «D», «dH»
IByMsa oTMeTKaMu «4». Ha Kakoe HaubOJIbIIIEe YUCIIO MOMKET
YBEJIMUUTHCSA cpefHee apuMeTUUecKoe OTMETOK YUeHHKa
IocJie TaKoii 3aMeHbI?
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Qacmo 1

1 B xBapTupe ycTaHOBJIEH MpuOOpP yuéTa pacxoja XOJOMSHOH
BoA®I (cuéTumk). [lokasanmsa cuérunka 1 anpess coOCTaBIAIN
120 Ky6. M Boanl, a 1 masag — 135 Ky6. M. CKOJIBKO HYXKHO
3aIJIATUTH 3a XOJOAHYIO BOAY 3a allpeJib, eCJI CTOMMOCTD
1 Ky6. M X0JIOAHOM BOAbI cocTaBsgeT 15 py6. 30 xom.? OrBer
mafiTe B pyOJIaX.

2 Ha pucyHKe KUPHBIMUM TOUKaMU IOKasaHa IleHa 0JI0Ba Ha
MOMEHT 3aKPBITUA OMPIKEeBBIX TOPTOB BO Bce paboune JHU ¢ 3
mo 18 ceuTsa6pa 2007 roga. ITo ropusoHTa I YKa3LIBAIOTCS
yrcjaa MecsAlla, M0 BePTUKAJIM — IleHa TOHHBI 0JIOBA B JoJLIa-
pax CIITA. [Ina HarjJdsgHOCTU JKUPHbIE TOYKMW HA PUCYHKE
coeMHEHBI JIoMaHol guHmeli. OmpenenuTe Mo pUCYHKY, Ka-
KOro umcJja IleHa 0JI0Ba Ha MOMEHT 3aKPBITHSA TOPTOB ObLIa
HauMeHbINel 3a JaHHBIA IIePUO.

15200
15100 Vi
15000 a
14900 -
14800 /
14700 /
14600 -/
14500
14400

3 4 5 6 7 10 11 12 13 14 17 18
3 Haiigure miomaab TPeyroJbHNKa, N300paKEHHOI0 Ha KJIeT-
yaroit 6ymare ¢ pasmepom KjeTKku 1 cm X 1 cM (CM. pHUCYHOK).
OTBer fmaiiTe B KBaApaTHBIX CAaHTHMETpPaX.

777771_ ||

lLem
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Ha 6opTy camoaéra 16 Kpeces pacIIOIOKeHBI PSAAOM C 3a-
macHbIMU BbIxogaMu 1 20 — 3a ImeperopogKami, pasmessd-
IOIIMI CAJIOHBI. Bece aTu MecTa yAOOHBI AJIA Iaccaskupa
BBICOKOTO pocTa. OcTasbHBIe MecTa HeymoOHBI. Ilaccakup
JI. BBICOKOTO pocTa. HaiiguTe BepOSATHOCTH TOTO, UTO HAa
perucTpaiuy Ipu caydaiiHoM BbIOope MecTa maccakupy JI.
IocTaHeTcsl yIoOHOe MecTo, ecJu Bcero B camosiére 450 mecr.
Haiigure KopeHb ypaBHeHUs /44 — 7x = 3.

Yron mpu BepliuHE, IIPOTHUBOJIEKAINEH OCHOBAHUIO PaBHO-
OeIpeHHOT0 TpeyroJbHUKa, paBeH 150°. BokoBasa cTopoHa
TPeyroabHUKa paBHa 24. HaliguTe maoIaab 9TOr0 TPEyroJib-
HUKA.

Ha pucynke uzobpaskeHsl rpaduk GyHrmnuu y = f(x) u Kaca-
TeJbHasA K HeMy B TOUKe ¢ abciuccoii xo. Halimure sHaueHune
mpous3BOAHOM GyHKIUU f(X) B TOUKe Xg.

iy

—

wl_1_1__
(=)

/
&
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8 Ky0 oobémom 216 000 omucan okoJio chepbl. Haiimure pagu-

yc cepsbl.

Qacmov 2

9 HaiinuTe 3HaueHNe BHIpAKeHUA /72 cos? 18m _ v 18.

8

10 [erasbro HeKoTOporo Impubopa ABJIAETCA Bpallaroliasgca

11

12
13

14

Karymka. OHa cocTOUT M3 TPEX OMHOPOAHBIX COOCHBIX
MUJINHIPOB: IIEHTPAJbHOTO Maccoii m =8 KI m paguycoM
R=5 cm m aByx OOKOBBIX ¢ Maccamu M = 2 Kr u Cc pa-
nuycamu R + h. Ilpu sTOM MOMEHT WHEPIIUU KaTYIIKU
OTHOCHTEJIbHO OCH BPAIleHUs, BBIPAYKAEMBIil B KI'-CM2, a6T-

2
% + M (2Rh + h?). Ilpu Kakom
MaKCUMaJILHOM 3HAUEeHUU I MOMEHT MHEPIUU KATYIIKU He
IpeBBIIIaeT IIpefeabHOro sHaueHns 1900 kr-cm2? Orser
BBIPA3UTE B CAHTUMETPAaX.

IlepBasa Tpy6a mpomyckaeT Ha 1 JUTP BOALI B MUHYTY MeHb-
e, ueM Bropasd. CKOJBbKO JUTPOB BOAbI B MUHYTY IIPOIIYC-
KaeT BTOpas TpyOa, ecau pesepByap oobwémom 252 jguTpa
OHa 3amoJHsdeT Ha 9 MHHYT ObICTpee, ueM IiepBas TpPybda
3amoJHsAeT pesepByap oobémom 420 auTpoB?

Haiigure Touky MuarMyMa QyHEIUN y =/ x2 — 12x + 56.
a) Pemnre ypasuenue (2 cos x —v/3)v/5 sin x=0.

6) HaiinuTe Bce KOPHHM 9TOr0 YpaBHEHUs, IPUHAIEKAIIILE
5t

OTPE3KY [—477:; —7} .

B nmpaBuanHoO# TpeyroabHoii nupamune SABC cTopoHa oc-
HoBauus AB paBua 6, a 6oxKoBoe pebpo SA paBHO 4. Tou-
Ku M u N — cepenunbl pébep SA m SB COOTBETCTBEHHO.

csa popmyon I =
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Ilnockocts o comepskut npsamyo MN u neprneHIUKYJIIpHA
ILJIOCKOCTH OCHOBAaHUS TUPAMUIbI.

a) IloxkakuTe, 4TO MJIOCKOCTh & meauT meauany CE ocHoBa-
HUA B oTHommeHuu 5: 1, cunrada ot Touku C.

0) Haiigure mepuMeTp MHOTOYTOJBHUKA, ABISIOIETOCS ce-
yenneM nmupaMunbl SABC IJI0CKOCTBIO (.

Perrnre HepaBeHCTBO

(20 — 11x) -logs, o(x%* —4x+5) < 0.

B rpameniuu ABCD 6okoBas cropoHa AB meprneHIUKYJIApHA
ocHoBaHUAM. VI3 Touku A Ha cTropony CD omycTuau mepueH-
muKyaap AH. Ha cropone AB ormeueHna Touka E Tak, 4To
npamblie CD u CE nepuneHIUKYJISIPHBI.

a) Joxaxkure, uro npavbeie BH u ED mapaJjeilbHbI.

6) Haitinure oruomrenue BH ®k ED, eciu /BCD =120°.

IIo Brmamy «A» GaHK B TeueHHEe TPEX JIeT B KOHIIE KaKJI0TO
roza yseanuusaer Ha 9 % cyMMy, NIMEIOIIYIOCSI Ha BKJIALE
B HauaJje rojia, a o BKJAAy «DB» yBeaImuuBaeT aTy CyMMYy
Ha 12 % B TeueHUe KaxXJI0ro U3 NepPBLIX ABYX JeT. Haligu-
Te HaUMeHBbIIIee I[eJI0e YKCJIO IIPOIEHTOB 3a TPETUU IO II0
BKJIaAy «DB», Ipu KOTOPOM 3a BCe TPU T'ofa 9TOT BKJAJI BCE
eIllé OCTaHeTCs BhIrOJHEe BKJaga «A».

Hatinure Bce 3BHaUEHUA a, IPU KaKJIOM U3 KOTOPBIX CHCTEMA
ypaBHEHUN

x4+ 20x +y® — 20y + 75 = |x® +y% — 25|,
xX—y=a

umeeT 00jiee OJHOTO PeIIeHUsd.
WsBecTHO, uTO @, b, ¢ 1 d — IMOMAPHO PaA3JIHUUHLIE ITOJIOMKUI-
TeJbHbIe JBY3HAUHbBIEC UKCJA.

a) MoskeT Jin BBITIOJHATHCS PABEHCTBO ZI; = %?

0) Mosxer sz 1poOb A€ G B 11 pas MeHbIIle, UeM cyMMa
a, Co b+d

b + a

B) Kakoe HauMeHbIIlee 3HAUEHNE MOKET IPUHUMATH APO0H
a+c
b+d

,ecam a>4b u c>7d?



OTBETBI

Huaznocmuyeckas paboma Ne 1
1.4. 2. -6. 3.10. 4.0,3. 5.10. 6 94. 7.4. 8.5. 9. -43,68.

10. 6000. 11.20. 12. —-21. 13. a) — +27‘L’k keZ; 5—+27fn, n ez

6
0) E % 14. g 15.[0; 3) U (3; 4) U[b; 6]. 16.1,2. 17. 8606 000.
18. aE (—11; —1). 19. a) —5; 3; 6; 6) 6; B) HeT.

Huaznocmuueckasn paboma Ne 2
1. 35. 2.5. 3.13,5. 4.0,98. 5.22. 6.17. 7.1,8. 8.45. 9.0.
4n bn_Tn 2v/2

10. 6000. 11. 8. 12. 3. 13. a):l: +rnk, kEZ; 6)— 37 g 14. 3

15.[-6; —2) U (3; 12]. 16. 2. 17 4. 18.a=-2,5; a——95 19. a) Her;
0) HeT; B) ma.

Huaznocmuueckasa paboma Ne 3
1. 20. 2.9600. 3.-2. 4.0,156. 5.2,5. 6.12,5. 7. -0,25. 8. 45.

Huaznocmuueckasn paboma Ne 4
1.7. 2.7. 3.40. 4.0,17. 5.5. 6.4. 7.4. 8.16.

3adaua 1. IloarorosuresbHbIE 3aTaHASA
1. 12800. 2.200. 3.20. 4.8. 5.60. 6.6. 7.612. 8.17. 9. 44.
10. 7.

3auéTHble 3aJaHuA
1.400. 2.4. 3.64800. 4.356. 5.45. 6.2350. 7.20. 8.38. 9. 28.
10. 58.

3adaua 2. IloarorosuTresbHBIE 3aTaHUASI
1.22. 2. -14. 3.4. 4.5. 5.8. 6.4. 7.19. 8.1. 9.6000. 10. 10.

3auéTHble 3aJaHUA
1. 400 000. 2. 2. 3.9. 4.8. 5.-31. 6. -19. 7.17. 8.60. 9. 3.
10. 90.

3adaua 3. IloarorosuresbHbBIE 3aTaHUSI
1.3. 2.5. 3.14. 4.0,5. 5.90. 6.6. 7.45. 8.22. 9.2,5. 10. 5.

3auéTHble 3aJaHUA
1.6. 2.3. 3.0,6. 4.7,5. 5.3,5. 6.-0,8. 7.10. 8.3. 9.9. 10. 22,5.

3adaua 4. IlogroroBuTeJbHbIE 3aTaAHNII
1. 0,5. 2.0,08. 3.0,14. 4.0,35. 5.0,2. 6.0,38. 7.0,33. 8.0,8836.
9. 0,67. 10.0,52.
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3auéTHble 3aJaHNIsI
1.0,5. 2.0,5. 3.0,16. 4.0,9975. 5.0,35. 6.0,07. 7.5. 8.0,0296.
9. 0,5. 10.0,48.

3adaua 5. IlogrorosuresbHbIE 3aTAHN
1.2. 2.49. 3.25. 4.0,09. 5.0,125. 6.4. 7.5. 8 —4. 9. -3. 10. 39.

3auéTHble 3aJaHusa
1. -0,5. 2. —-10. 3. -8. 4. -10. 5. 4. 6.5. 7.1. 8. —2. 9.8.
10. 5.

3adaua 6. IlogroroBuTe/IbHbLIE 3aTAHN y

1.33. 2.9,5. 3.18. 4.118. 5. 26. 6. 34. \ |
7.1787. 8.168. 9.24. 10. 11. \ /
3auyéTHble 3aJaHuA \ I
1. 73. 2.66. 3.11. 4.22. 5.67. 6. 53. \ /
7.134. 8.46. 9.28. 10. 5.

3adaua 7. IlogroroBuTeJbHBIE 3aJaHNI \ /

1. Cm. pucynok. 2.10. 3.5. 4. —7. 5. 2.

6.4. 7.4. 8.3. 9.5. 10.6. 1
3auéTHbIe 3aJaHnusa 0 1x X
1.7. 2. -0,75. 3. -3. 4. 7. 5.5. 6. 2. f—1°
7.4. 8.0. 9.7. 10. 8.

3adaua 8. IlogrorosurebHbIE 3aTAHNS
1.8. 2.15. 3.300. 4.3. 5.8. 6.12. 7.2,5. 8.45. 9.8. 10.12.

3auéTHble 3aJaHNIsI
1.8. 2.5. 3.13. 4.3. 5.8. 6.3. 7.10. 8.6. 9.2,5. 10. 2.

Huaznocmuyeckas paboma Ne 5
1.46. 2.14. 3.4. 4.0,02. 5. -7. 6.54. 7.-0,5. 8.270.

Huaenocmuueckas paboma Ne 6
1. 7. 2.39. 3.67,5. 4.0,98. 5.14. 6.57. 7.2. 8.60.

Huaznocmuyeckas paboma Ne 7
1. -3. 2.30. 3.24. 4. -54.

Huaenocmuueckas paboma Ne 8
1.41,58. 2.48. 3.8. 4. —6.

3adaua 9. IlogrorosuresbHLBIE 3aTaHNS
1.5. 2.2, 3.4. 4. -3. 5.-2. 6. 4. 7.-2. 8.3. 9.1. 10. 2.
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3auéTHble 3aJaHNI
1. 36. 2. -1102. 3.2. 4.100. 5.36. 6.22. 7. -16. 8.3. 9. —0,5.
10. 2.

3adaua 10. IToaroroBuTeabHLIEC 3aMaHNA
1. 540. 2. 27,5. 3.132. 4.21. 5.10000. 6.380. 7.2,2. 8. 60.
9. 3,4. 10. 48.

3auéTHbIe 3aJaHUA
1. 25. 2.8. 3.2,5. 4.50. 5.2. 6.4000. 7.40. 8.15. 9. 6250.
10. 45.

3adaua 11. IToaroroBuTeabHBIEC 3aMaHUA
1. 150. 2.780. 3.180. 4.6. 5.8. 6.60. 7.12,5. 8.5. 9. 144.
10. 80.

3auéTHble 3aJaHNUA

1.3. 2.30. 3.50. 4.16. 5.75. 6.10. 7.20. 8.20. 9.100. 10. 18.

3adaua 12. IlogroroBuUTeIbLHBIEC 3afaHUA
1. -30. 2.2. 3. -5. 4.1. 5.2. 6. -0,7. 7.6,5. 8.12. 9. 22.
10. —20.

3auéTHble 3aJaHNI
1. —1. 2.10. 3.18. 4.16. 5.0,75. 6.8. 7.3,4. 8.2. 9. —4,8.
10. 10.

Huaznocmuueckasa paboma Ne 9
1.2. 2.5. 3.11. 4. -3.

Huaznocmuueckasn paboma Ne 10
1.8. 2.9. 3.60. 4.0.

Huaznocmuueckas paboma Ne 11
1.511. 2.2. 3.90. 4.0,48. 5. -9. 6.44. 7.6. 8.5. 9.2. 10.1,8.
11. 300. 12.11.

Huaznocmuueckasn paboma Ne 12
1.22. 2.11. 3.0,8. 4.0,08. 5.6. 6.11. 7.7. 8.9. 9.2. 10. 1000.
11. 40. 12.0,5.

Huaznocmuueckas paboma Ne 13
1.8. 2.10. 3.10,5. 4.0,019. 5.32. 6.36. 7.4. 8.15. 9. 2. 10. 30.
11. 75. 12.13.

Huaznocmuyeckas paboma Ne 14
1.3. 2.20. 3.2,5. 4.0,25. 5. -7. 6.8. 7. -0,75. 8.2. 9.4. 10. 30.
11. 72. 12. 4.
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Huaznocmuueckas paboma Ne 15
1.1584. 2.6. 3.53. 4.0,944. 5.2. 6.18. 7. -0,75. 8.18. 9. 144.
10. 50. 11.18. 12.6.

Huaznocmuyeckas paboma Ne 16
1. 231. 2.9600. 3.15. 4.0,047. 5. -7. 6.81. 7.9. 8.7,5. 9. —10.
10. 21. 11.5. 12. -29.

Huaznocmuyeckas paboma Ne 17

1. a) —%+2nn, nez; (-1 arcsin§+7rm, m € Z; 6) - 2m —

—arcsin g; T + aresin g 2.6. 3.-1;2,5;3,56. 4.3. 5.11. 6.a=-3;
a=1. 7. a) 44; 6) orpunaTeabHbx; B) 17.

Huaznocmuyecrkas paboma Ne 18

1.a) mn, neZ; :I:%r +2rk, R€Z;6) —31; —”Tn —2r. 2.0,5. 3. (2; 3].

4.1:2. 5.6. 6.a=-—4, b mo6oe; a=4,b=2. 7. a) 2; 2; 2; 2; 06) HeT;
B) 9; 10; 11; 11; 11 mam 9; 10; 11; 22.

3adaua 13. IloaroToBUTeIbLHBIC 3a0aHUA

l.a) t+2nn, ne€Z; 6) —3n. 2. a) :i:%—l—nk, k€ Z; 6) —lng; —NTE;
—13%. 3. a) =+ arccos % + 2rn, n € Z; 6) arccos é —4n. 4. a) 2nn,
neZ; 6) —2n; 0. 5.a) nn, n€7Z; :l:g +2rk, k€Z; 6) —3r. 6. a) nn,
nez; 23 +2nk, k€ Z; —%—I—an m € 7Z; 06) —IOTE —3r; —S?E; —2r.
37r T 11n T
7. a) 2—|—27rn,n€Z 6) — E' 8.a) — +7rn ne€Z; 6) _T’ 1
7 n T m 5w
9. a) i§+2nk, ng, 6) 7?. 10. a) :l:§+27rn, nGZ, 6) 75, g, ?,
7i
3"

3auéTHbIe 3aJaHNIsI

1. a) (71)"“% +nn, n€Z; (—1)™ arcsin z + tm, m € Z; 6) arcsin %,

n—arcsin% 2. a) g—knm, me€ 7Z; 7?n—l—27tk, ke —%+27rn,

37r 117 57 3 2r 3
21 .1 1
3 4. a) (—1) arcsin 3 +rn, n€Z; 6) —3m —arcsin 3 a) — +27rn,
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nez; + arccos(—%) +2nk, k€ Z; 6) E; arccos(—i)' 2m —arccos(—%).

6.2) = +7rn,n€Z 237 L onk, kezs 6) — 5” LI L s
4 2 4 2
+27rn,n€Z 6) — 37T 72r )—g+27rn,neZ; —5%+2nk,k€Z;
—§+27rm m < Z; 06) IQJ 777r 9. a) E+27rn, nezs; 5?7r+27rk, keZ;
13n 17rm nbl T 17w 13rn
6)—7. a) (—1) +7rn ne€7Z; 06) 6’ 6 "
3adaua 14. IlogroroBureabHBIEC 3aLaHUA
1.13. 2.20. 3.3. 4./3. 5.1,5. 6. arctg v/10. 7.8. 8./3. 9 2;3
V2
10. —.
3
3auéTHble 3aJaHU
1.5. 2.4. 3.6. 4.6. 5.2. 6.2. 7.4. 8.6. 9£. 10.%.

3adaua 15. IlogroroBuTeabHLIEC 3aMaHUA
1. [5; T]U{8. 2. (—o0; —8) U{0,8}U[7,5; 8). 3. (—o0; —6) U (—5; —%5} u
U (5; +00). 4. {—1}U[1; +00). 5. [—1; —g)u(g; 1). 6. (—o0; —6) U
U(=6; —5]U{—3)U[—1; 0) U (0; +00). 7. (0; ﬂ 8. (—8; —4/3] U{0}U

U[4V3;8). 9. (%;—l—oo). 10. (—0,4; —0,2]U (0,2; 0,4).

3auéTHble 3aJaHNI
1. (—o0; —51U{—4}U[—3; 0]. 2.{—2}U[2; +00). 3.{—3}U[1;2). 4.{7}.
5. (—0032). 6. (0;2) U (5; +00). 7. (—o0; —v2) U (—v2; —1] U{0}U

015 V2)U (VB +o0). 8. (~gs — 1)U (53 5] 9 (0 55) U (555 5] ¥

u{%}u [% 1) U(1; +00). 10. {g}

3adaua 16. ITogroroBuTeabHBIEC 3aJaHUA
1. 60°, 60°, 120°, 120°. 2.48. 3.50. 4.20. 5.35. 6.1:1. 7.9:16.
8.90°. 9.3v13. 10. 90°.

3auéTHble 3aJaHUA
1.30. 2.5. 3.216. 4.60°. 5.3,5. 6.49. 7.2,4. 8.2V5. 9.113.
10. 2v/41.
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3adaua 17. IlogroroBuTeabHBIEC 3aLaHUA
1.3817125. 2.1951120. 3.986000. 4.10. 5.18,81. 6. 576 000.
7. 53 500 py6. 8.10. 9.1,8. 10. 10.

3auéTHbIe 3aJaHNUsI

1. 3110400. 2.8931000. 3.9282000. 4.10. 5.6 usgenuit mep-
BOTO THHA; 22 M3qeJaus BTOPOTO THUIIA; MaKCHUMaJIbHAA IPUOLLIbL paBHA
354000 g.e. 6.950400. 7. 194600 py6eit; HoMepoB KaTeropuum A —
3, HoMmepoB Kateropuu b —52. 8. 12,5. 9. Ha nepBbIii 06bEKT HYXK-
HO HampaBuUTh 6 paboumx, HA BTOPOI 06beKT — 29 paboumx, 3apiiara
cocrasutr 1021 g.e. 10. 5.

3adaua 18. IToaroroBurebHbIE 3aTaHNA

1. Ecama=1, To (—g +2nn; 27Tk), ne€Z, k€7Z; npu Ipounx a pereHni

Her. 2.a€(—1;0)U(0;4). 3.a€c (—oo; %} 4.ac[-2; -1)U(-1;1)U

U@;2]. 5.a=0;a==+4. 6.ac (—o0; —6]U[6; +00). 7.a==+(V5—2);
a=+(/5+2). 8.ac (—o0; —4]U[4; +00). 9. ac[3;9). 10. Ecau
ac (—4; —-2), to x =+ arccos (a+3) + 2nn, n € Z; eciu a = —4, TO
x=n+2nk, RE€Z; ecnitu a=—2, To x =2nm, m € Z; UIpu OPOUYUX a
KOpHEe# HeT.

3auéTHble 3aJaHnusa
l.a=-2. 2.a€[-2;-0,5]. 3.a€ (—o0; —VTIU[VT; +00). 4. Ecau

a>0,Tox=2a+1++3a+1;ecauac {—%;O}, Tox=2a+1++v3a+1;

IpU MPOYMX @ KOPHeN HeT. 5. a — a0oe MPParMOHATIBLHOE UMCJIIO.
6.a€[l; +00). 7.a=38. 8.a=0;a=2sinl. 9.x=1. 10. be (—4; —1).

3adaua 19. IToaroroBuTenbHBIEC 3aJaHUA

2. (-1;4); (1;6). 3. (1;-1); (3;1); (=1;5); (=353). 4. (-1;-1).
5.(8;1); (2;-1). 6. -7; —-2; —1;4. 7. —11; —1. 8. 2. 9.23. 10. 330.
3auéTHble 3aJaHUsA

1. a) 3; 6) 72. 2. a) Her; 0) "er; B) 1a. 3. a) [la; 6) uer. 4. a) Her; 6) 1a;
B) 477. 5. a) Her; 6) Her; B) 4. 6. a) [la; r) nanpumep, 1; 126; ...; 8876.
7.a) —3; 2; 4; 6) 5; B) mer. 8. a) Hanpumep, (1+1+1)-(1+1+1) x
XA+1+1)-(1+1)-(1+1); 6) sanpumep, (1 +7+1)-(7+14+7) x

5 11 41 6
X (L4 T+1)-(T+147+1). 9.2) £56) 538 77- 10.2) Ta; 6) 115 8) 7.

Huaznocmuyeckas paboma Ne 19

1. a) £—|-27rn, nez; 5—”—}—271]2, k€ Z; 6) _777r' 2, % 3. (—6; —2)U
6 /10 6 3
U(—2; 0)U(0; 2) U[3; +00). 4. 5 5.3703860. 6.a=—-2. 7. a) 160;

6) ma; B) 20.
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Huaznocmuyeckasn paboma Ne 20
T T 177 13rx V3
1. —— + 2nn, Z; 2 Z; —_— = —. 2. —.
a) 6 + 2rn, ne 3 + 2nk, k€ 0) 6 6 5
3. (—o0; —1) U [—1;0) U@;1). 4.9. 5.3. 6. a:—i; a——L.

32
7.a) —8, -5, 7; 6) 7; B) HerT.

Huaznocmuueckasn paboma Ne 21

1. 1449. 2. 4000000. 3. 3. 4.0,1. 5.45. 6.34. 7.4. 8. 30.
9.2. 10.7. 11.9. 12.5. 13. a) — arctg 2+nn, n€Z; — arctg 3+nm,
meE€Z; 6) —w—arctg 2; —xr—arctg 3. 14. 2. 15. [-2; —-1) U (—1;0) U
Uu@;1)u(@;2]. 16.26. 17.1036800. 18.a=2. 19. a) Her; 6) Her;
B) 38.

Huaznocmuueckas paboma Ne 22
1. 291,2. 2.5. 3.13,5. 4.0,25. 5. -8. 6.29. 7.-1,25. 8. 8.

9.4,5. 10.1,2. 11. 24. 12. 2. 13. a) arcsm@Jank keZ; nn,

29
n€eZ; 6) —3r; —2r. 14. i 15. (—2;0) U[1;2). 16. 311 17. 6.
18. a € {75+23 19 =5 +32 ; —45 1; ;} 19. a) a, Hanpumep,

ecau a=22, b=60, c=10 u d =40; 6) Her; B) %

Huaznocmuueckasn paboma Ne 23
1. 211,2. 2.7000. 3.135. 4.0,52. 5. -1. 6.3. 7.3. 8.0,7. 9. 12.

10.0,3. 11.10. 12. —1. 13.a) 7n, neZ; i6+27rk keZ; 6) 3; 2‘2”,

4m. 14./481. 15. (—oo; —3JU{0}U[1;4). 16.49. 17.6. 18.a= %
19. a) Het; 6) 8, a2 u aio; B) 8190 mau 105.

Huaznocmuueckasn paboma Ne 24
1.107. 2. 7. 3 4. 4.0,5. 5.11,75. 6. 8. 7.5. 8.3. 9.2. 10.1,6. 11. 10.

12. 9. 13. a)—+2nk k€ Z; 6) 11—” 14. & 15. [-2; 0) U (0; 2].

16.6)1—9. 17. 2. 18.ae{ 1%

6) 9135; B) Ha 3.

—2,5; 2; 5} 19. a) 4112 u 4116;

Huaznocmuueckasn paboma Ne 25
1.8. 2.4. 3. 7. 4.0,2. 5.7. 6.28. 7.-0,5. 8.864. 9. 10.

10. 1,6. 11. 120. 12. 48. 13. a) 2nn, n €7Z; + arccos %+27rm, mezs;
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6) 0; & arccos % 14. 7v/19. 15. (—o0; 0]JU(15;5). 16.1u 4. 17.10.
18. a=1. 19. a) Her; 06) HerT; B) na.

Huaznocmuueckas paboma Ne 26
1. 221. 2.16. 3.2. 4.0,98. 5.9,5. 6.7. 7.2. 8.37. 9.3.

10. 10. 11.15. 12. —5. 13. a)x—z+27rk kel 6)17—”. 14. %
9 V2 V2
15. (—o0; —1]U[1; +00). 16. 3. 17. 4. 18.a€(—§, —1)u(—7, 7}u

U{1}. 19. a) 5128 u 5113; 6) HeT; B) HeT.

Huaznocmuyeckas paboma Ne 27

1.9. 2. 4500. 3. 13. 4.0,375. 5.16. 6. 21. 7.0,25. 8.45. 9. 2. 10. 180.
2r 2r 47r 8

11.15,4. 12.1. 13. a) ?+27rn, nez; ?+27rk kEZ;0) — —?.

14. 9v/91. 15. (1;2]U(6; 7). 16. 2. 17.259200. 18.ac{— 8, 0; 1; 9.

19. a) Hanpuwmep, (14+1+1)-(14+14+1)-(1+14+1)-(1+1+1)-(1+1);

6) mampumep, (1+4+1)-(4+1+4)-(14+4+1)-(4+1+4)-(1+1).

ITuaznocmuyeckas paboma Ne 28
1. 180. 2. 30. 3. 3. 4.097 5.10. 6.5. 7.4. 8.46. 9. -16,5.

10. 27. 11.3. 12. —7. 13.a) = +27rk kel %+27rn nez; 6) — 76”.

14. —Vso. 15. (—o0; —V2) U (—\/E;—l]u{()}uu;\/é) U (V25 +00).
V10 37 3 1 17 (V2

16. “1o-. 17. 10. 18.ae(fﬂ,f§)u(—§,§}u{7}. 19. a) Ia;

0) mert; B) 18,5.

Huaznocmuyecrkas paboma Ne 29

1. 2300. 2.6. 3.0,8. 4.0,5. 5.0,25. 6.9. 7.5. 8.512. 9. —2. 10. 25.
11. 25. 12. —5. 13. a) * arccos % + 2nn, n € Z; 6) —2n — arccos %;
—97 + arccos % 14. 4V6. 15. (—oo; —4]U [g 6). 16. 575 17. 12,5.

18. a=4. 19. a) Her; 6) Her; B) 4.

Huaznocmuyeckas paboma Ne 30
1. 60. 2.30. 3.4,5. 4. 02 5.6. 6.168. 7.6. 8.120. 9.10. 10.12.

11. 11,4. 12.8. 13. a)—+2nk k€ Z; f%+2nn ne7z; 6) 19—”.
14. arctg +. 15. {0}U (1; log, 3). 16.15. 17.20. 18.a=0, a=+1,

2

a=-—2. 19. a) [1a; 6) HeT; B) 37%.
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Huaznocmuyecrkasa paboma Ne 31
1. 6. 2.8. 3.20. 4.0,027. 5.1,5. 6.120. 7.3. 8.3. 9.535.

10. 37. 11. 30. 12. 28. 13. a) 2rnn, n € Z; + arccos % +2mm, mEeZ;

6) —2m — arccos %; —2n; —2n 4 arccos % 14. 8v6. 15. (—o0; —4]U
U(—2;0). 16.4,5. 17.4. 18.a=b=-2. 19. a) Her; 6) na; B) 549.

Huaznocmuueckas paboma Ne 32
1. 28. 2.26. 3.9. 4.0,3. 5 —-1. 6.158. 7. -0,8. 8.63. 9.5.

10. 9. 11.55. 12.8. 13.a) — +27rn nez; 5?—1—271171 meZ; 6)”—”.

14. arctg 5. 15. (—oo; 0JU (1 log; 4). 16.6) 10°. 17.22. 18.a= 0
a=1. 19. a) a, sanpumep, yersipe pasa Hanucauo 0,05 u yeTwsIpe pasa
manucano 0,95 u ar00as mocIef0BATEIbHOCTD XOI0B; 0) HeT; B) 4.

Huaznocmuyeckasn paboma Ne 33
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