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Cemenos, A. B.

Maremartuka. IIpodunbubiii ypoBeHb. EquHbIii rocygapcTBeHHbIN 3k3aMeH. [oToBuMcsa k
UTOroBOM aTTectauuu: [yuebnoe nocobue] / A. B. Cemenos, A. C. Tpenamun, U. B. Swenko,
U. P. Boicouxuii, JI. A. TurtoBa; mox pexa. M. B. Amenko; Mockosckuii llenTp HempepbiBHOTO
MaTeMaTH4eCKOro 06pa3oBaHMsl.

JlanHoe mnocobue npeaHasHayeHO sl MOATOTOBKM K EJMHOMY rocyZapCTBEHHOMY 3K3aMeHy Mo
MaTeMaTHKe NPOQMILHOIO YPOBHS. V3naHue BKJIIOYAET THUIOBBIE 3a/laHUsl 10 BCEM COJEPXKaTeNbHbIM
JIMHUSIM 5K3aMeHAllMOHHOI paboThl, a Takke 30 TpeHMPOBOYHBIX BapuaHToB B dopmare ETD 2022 roaa.

[Tocobue NOMOXET IMKOJbHUKAM TIPOBEPUTb CBOW 3HAHMSI U YMEHHUS 10 TPEIMETY, a YUUTEIsIM —
OLIEHHTb CTeNeHb MOCTHXKEeHWs TPeOGOBaHMI O0OPa30BaTEbHbIX CTAHAAPTOB OT/IEJbHBIMU YYAIIUMUCS
¥ 06ECIIeYUTDh UX lIeJIEHANIPABIEHHYIO MOATOTOBKY K 3K3aMeHY.



BBEAEHUE

TocynapcTBeHHast uToroBast aTTecTalusl 1O MaTeMaTHKe B ¢opMe EnnMHOro rocyzapcTBeHHOrO
‘3k3aMeHa ¢ 2015 roma mpoBoauTcs Ha 6a30BoM M THpoduabHOM ypoBHsX. ConepikaHHe 3aJaHUit
€ KPaTKMM OTBETOM KOHTDPOJIbHBIX M3MEPUTEIbHBIX MaTepHaIoB E/MHOrO rocyapcTBeHHOTo 3K3aMeHa
6a3oBoro ¥ npoduabHoro yposseit B 2022 roay GyaeT HECKOJBKO OTJIMYATHCS OT COMEPIKAHUS COOT-
BeTcTBYIoIiX BapuantoB 2021 roga. C okoHYaTe IbHOI CTPYKTYPO# BapUaHTa MOXKHO O3HAKOMUTHCSI
Ha caiite DegepasbHOrO UHCTUTYTA MeJarorndeckux uamepenuit (www.fipi.ru) B pasgene «EI'3: nme-
MOBepCHUH, creludukauuy, koaudukaTopsl». B pamkax crnenu@ukany NpoLoKaeTcsl pacliupeHye
TEMAaTUKHU 3a7a4, 0OCOOEHHO 3TO KAaCAeTCs TeOMETPHYECKOI YaCcTH dK3aMeHa, a TaKXe 3aJaHuil 1Mo Ha-
yajlaM MaTeMaTU4YeCKOro aHaIu3a. Y Ka3aHHble U3MEeHEHHs HAllJIU CBOE OTpaXkeHHe B KHUTE, KOTOPYIO
BbI JIepXKHUTe B PyKaX.

B KOHTpPOJIbHBIX U3MEPUTENIBHBIX MaTepHaiax EAMHOro rocy1apcTBEHHOIO dK3aMeHa Ha ITPOduUJib-
HOM yPOBHE 3aJlaHUsl C KPaTKMM OTBETOM IIPOBepsIoT ypoBeHb ocBoennst GT'OC Ha 6azoBoM U mO-
BBILIEHHOM YPOBHSIX. B MepBOi YacTu 3aaHusl ¢ KPATKUM OTBETOM JAIOTCSl Ha 6a30BOM M TMOBBIIIEH-
HOM YPOBHSIX CJ0XHOCTH. OCHOBHOM aKIeHT B GOJIbIIEl YacTH TaKMX 3aJdHMIi clleJlaH Ha NPOBEPKY
OCBOEHHST MaTeMaTHYECKUX KOMIETEHIUH (B MepBYIO oYepe/lb, Ha TPpUMEHEHe MaTeMaTUYeCKUX 3Ha-
HMIl K pelleHHIo NMpaKTH4ecKuX 3a7au). OTBETOM KO BCEM 3aJaHUsIM C KPAaTKUM OTBETOM [IOJIKHO
OBITH Ll€JI0e YMCJIO WM KOHEYHas AeCATUYHass ApoOb. ITH OTBETHI HYXXHO 3amuchiBaTh B Bianke
otBeToB Ne 1 B COOTBETCTBMM C TNpUJAaraeMoii MHCTPYKIHMeH 3amoJHeHusi 61aHka. OcoOeHHOCTHIO
NPOBEPKHU MPAaBUJIBHOCTH BBIMOJHEHUSI TAKUX 3a4ay sIBJsETCS] MPOBepPKa TOMbKO OTBETOB (peLIeHus
He TIpoBepsioTcs1). Bee 3a1anusa ¢ KpaTKUM oTBeTOM OepyTcsi U3 OTKpbITOro GaHka 3afanuii ET9 De-
JlepaJbHOTO MHCTUTYTa MeJarorndeckux uamepenuil. bosplioit 6GaHK MaTeMaTHYeCKHX 3aay, U3 KO-
Toporo ¢opmupyetca 6ank @UIIU, conepxurcs Ha caitte www.mathege.ru.

BTopas yacTh BapMaHTa 9K3aMeHa [0 MaTeMaTHKe COJAePXKHUT 3aJaHHsl MOBBILIEHHOTO U BBICOKOTO
YPOBHEH CJIOXKHOCTH WM NpeAHAa3HavyaeTcsi, pexae Bcero, As auddepeHLHaluy 10 YPOBHIO MOAro-
TOBKM OyIyIMX abGUTypHEHTOB. 3aJaHUsi ¢ Pa3BEPHYTHIM OTBETOM IIPOBEPSIIOT YPOBEHb OCBOEHMS
®TI'OC Ha noBbIIeHHOM ypoBHE. Bce pelnenusi 3aganuii ¢ pa3BEPHYTHIM OTBETOM JOJDKHBI OBITH 3a-
nucanbl B Bianke otBeToB Ne 2 (momosHHMTe bHOM OaaHke otBeToB Ne 2). O60CHOBAaHHOCTD U IOJI-
HOTY pellleHUs] 3TUX 3alaHMii yCTaHABJIMBAIOT IKCIEPThI, ¥ BBICTABISIOT Oa/iibl B COOTBETCTBUH
¢ KpurtepusimMu olileHMBaHUS 3aflaHWii ¢ Pa3BEPHYTHIM OTBETOM (IZE€MOHCTPalMOHHBIH BapuanT EI'J

1o MaTeMaTuke Ha caiite OUIIN).

B KOHTPOJNBHBIX U3MEPUTEIbHBIX MaTepHanax EAMHOrO rocyJapcTBEHHOTO 3K3aMeHa Ha 6a30BOM
yPOBHE 3ajlaHUsI TIPOBEPSIIOT 0a30Bble BBHIYMCIMTEIbHbIE M JIOTUYECKHE YMEHMsI M HaBbIKU, YMeHHe
aHAJIM3NPOBATh MH(OPMAIIMIO, TIPeCTaBAeHHYI0 Ha rpadUKax ¥ B TaOIHIAX, UCIOIb30BaTh NPOCTEH -
M€ BEPOATHOCTHBIE M CTATUCTUYECKHE MOJEJH, OPUEHTUPOBATbCA B NMPOCTEMLIMX FEOMETPUYECKMX
KOHCTPYKIMSAX. B 5K3aMeHalMOHHYI0 pabOTy BKJIIOYEHBI 3alaHust 6a30BOr0 YPOBHS MO BCEM OCHOB-
HBIM TIPeJIMETHBIM pasjesiaM: reoMeTpus (IIJJTaHUMETPUSI U CTEPEOMeTpHst), airebpa, Hadala MaTeMa-
THYECKOTO aHAJIN3a, TEOPUsI BEPOSITHOCTEH M CTaTUCTHKA.

Vuye6Hoe mnocobue <«Maremarnka. IIpoduibubiii ypoBenb. EI'D. ToToBuMcsi K HTOroBoii
aTTeCTalMU» CO34aHO Ha ocHoBe OTKpHITOro GaHKa 3aaHUil IO MaTeMaTHKe NMPOGUIBHOIO YPOBHS
1 OTKpbITOro 6aHKa 3a7aHuil o MaTeMaTHKe 6a30Boro ypoBHsi. Vicrionp3oBaHue nocobusi «Matema-
tuka. IIpoduabHeii ypoBeHb. ET'D. ['oTOBMMCS K UTOrOBOM aTTeCTAal[MM» MO3BOJISIET BBIMYCKHUKAM
¥ yUHTeJIIM 3apaHee BHIOPATh yPOBEHb UTOTOBOI aTTECTAIMH, OCYIIECTBIISIT JUATHOCTHKY NMPobieM-
HBIX 30H, 3())EKTHBHO BBICTPaWBaTh CTPATErHI0 M TAaKTUKY WTOTOBOIO IMOBTOPEHHUSI U MOATOTOBKY
K 9K3aMeHY.

OneIT NpOBelleHUs JK3aMeHa C MCIOJb30BaHHEM OTKPBHITOro OaHKa 3aJlaHMii MO MaTeMaTHKe
B 2010—2021 ronax mokassIBaeT, 4To HauMeHee 3(p(EKTUBHBI, K COXAJIEHUIO, HauboJiee MOIMyJIsipHbIe
CTpaTeruy MOATOTOBKA — TPOPENIMBATh, HAUMHAsl C CEHTSOpsl Mecsla, MOAPsA BCe 3aJaHusl OTKPbI-
toro 6aHka (B Kotopom Gosiee 50000 MaTeMaTMYeCKUX 3aJaHMii), WM INPOPELIMBATH UMEIOIIHECS
B GOJIBLIOM KOJIMYECTBE BAapHUaHThi, AHAJNOTMYHbIE JEMOHCTpalHOHHOMY Bapuanty EID (smbo
13 OMyOIMKOBaHHBIX TTOCO6HI, TM60 COCTaB/IeHHBbIE C MCIONb30BAHHEM OTKPHITOrO GaHKa).



3aJloT ycnexa Ha 9K3aMeHe — peryJisipHble 3aHATHSI MaTeMaTUKON B TeYeHHe BCEro IepHoaa 00y-
YeHHUsl B IIKOJIE, CBOEBPEMEHHOE BbIsIBJEHHE W JUKBUIAIMs BO3HUKaOMX (HeusbexHo!) mpobieM.
[TosTOoMy HacTosiasi KHUTa MO3BOJIMT YYUTEJNIO BKJIOYATh 3aJaHMs, aHAJIOTWYHble 3agaHusM EID,
B TEKYIHii yueGHBII mpoliecc, HauuHas ¢ 6 Kiacca.

Yuurensa u yyamuecs Ipy OopraHy3aliiyd UTOTOBOTO IOBTOPEHHUA U IMOATOTOBKH K 3K3aMEHY C IIO-
MOIIIBIO 3TOH KHHUTU UMEIOT BO3MOXKHOCTD NOBTOPHUTDH 3aJlaHUs OCHOBHBIX TEM KYpPCOB EUII‘e6pr, anre6-
pPbl U Ha4YaJl MaTEMAaTHYE€CKOTO aHAJIU3, TECOMETPHUH, TEOPUH BCpOHTHOCTeﬁ U CTaTUCTHUKU.

ABTOpr nocobuss MHOIO JieT AHAJIU3HUPYIOT BbINNOJIHEHUE 3aJlaHUi 9K3aMeHa H «BbIHYX/A€HbI»
PEKOMEHAOBATH onpezxe.ﬂéHHme IMOATOTOBUTE/IbHbIE 3aJaHHUA, T€ 3aJdaHHsA, KOTOpble B SIBHOM BHJE
KU He Nal0TCs Ha 3K3aMEHE, HO 6e3 IMPaBUJIBHOT'O BBIINIOJTHEHUSA TaKHUX IIPOCTBIX SalIaHI/Iﬁ HEJIb3s MOJIy-
YHUTD HpaBI/IJIbeII‘/JI oTBeT B 6oJiee CI0XHbBIX IK3aMEHalHOHHbIX 3a/laHUAX.

Pasnen «Anre6pa» BkifouaeT B ce0si 3a7laHMs Ha pallMOHAIbHBIE, UPPAL[HOHAJIbHBIE, CTENEHHBIE,
TPUTOHOMETPHUYECKUE U JIorapuMUUecKrie YpaBHEHUsI U BbIpa)KEHUs, HOBbIE 3a/laHUsl Ha (PYHKIUU
¥ rpaprKd, OGHOBJIEHHBIE 3aJaHUSI HA BEPOSTHOCTb.

B nynkre «PanmoHanbHbie YPaBHEHHUS U BbIpa’KE€HUS» CO6paHbI 3a7[aHUS C Pa3HBIX MO3MI[UMI Bapu-
AHTA, €CTh U MOATOTOBUTEJbHBIE 33[aHUS. JIMHEHHbIE YpaBHEHMUsI, TpoCTeie leO6HO-paIII/IOHaJIb-
HbI€ YDAaBHEHUsI, KBAAPAaTHbIE — 3TO T€ YpAaBHEHHSI, B KOTOPBIX YYaCTHHKH 3K3aMeHa JONMYCKaloT MHO-
ro omubok. B atom MyHKTE IPUCYTCTBYIOT 3aJjaHUsl HAa BbIUMCJEeHHe N0 dopMyiam, TPaAUIlMOHHbIE
TEKCTOBBI€ 3aJayd Ha COBMECTHYIO pa60Ty, JABMKE€HHE, NPOLEHThI, KOHIEHTPALlUI0 PacTBOPOB U
CIIJIABOB!

B nynkre «VppaioHanbHble ypaBHEHHSI U BbIpaXKeHHUs1» COOPaHbI 3aJaHUs C Pas3HBIX MO3UIUI
BapHMaHTa, HO 0ObeIMHsET 9TU 3aJaHHUs HaJIMYMe paguKaaa (kopHs). B Hauase IyHKTa JaloTcs 3aja-
HUSI Ha Npeo6pa3oBaHHe YHMCJIOBBIX BBIPAXXEHUH, CONEPIKALIMX KOPEHb, B TAKUX BBIYMCJIEHHSX feJa-
eTCsl MHOTO OIIHOO0K y4aCTHUKaMU dK3aMeHa. ABTOPBI PEKOMEH/YIOT IIPH BHINOJIHEHUH ITUX 3aflaHUil
He npuberatb K IOMOWIM KaJbKyJSTOPa, MOCKOJbKY Ha JK3aMeHe MCIOJb30BaHHe KaJIbKyJsTopa
He npeaycMoTpeHo. OyeHb MHOTO JOCAIHBIX OUIMOOK JOMYCKAETCsl B MPOCTEHINMX MPPaliMOHAIbHbIX
YPaBHEHUSAX, TI0ITOMY TaKMX yPaBHEHHIi B IOCOOMY JAaéTCsi MHOTO. 3a/IaH¥sI HA BBIYUCJIEHUS 110 (HOp-
MyJIaM, COIE€PXKalluX PaJuKaJl, TaKXXe BKJIIOYEHBbl B 3TOT MYyHKT.

B nynkre «CTenenHble ypaBHEHUs] U BhIpaskeHUsI» COOPaHBI 3alaHUsI C Pa3HbIX MMO3UIIMI BapUaHTA.
B Havasne myHkTa naércst 60Jbloe KOJMYECTBO 3aJaHUi Ha MpeoOpa3oBaHKe YUCJIOBBIX BbIPaXKeHMUit,
cozepxaiux crenenb. IIpocTeitiie nokasaresbHble ypaBHEHUsI €CThb B BapHMaHTax 3K3aMeHa, [03TO-
My TaKMX ypaBHEHHH B MocobuM AaéTcst MHOro. 3afiaHusl Ha BBIYUC/IEHHMS MO (GOpMYJIaM, COAepsKa-
IIUX CTeNeHb, TAaKXKe BKJIIOYEHbl B 9TOT MyHKT.

B nyHnkre «TpuroHomerpuyeckne ypaBHeHHsS M BBIDaXEHHUs» cOOpaHbl 3alaHUsI C PAa3HBIX MO3U-
UM BapuMaHTa, HO OObENMHSET 3TU 3a[aHUS HAJIMYUE TPUTOHOMETpUYECKUX (PyHKIHMi. B Havane
MYHKTa AAI0TCS 3alaHUs Ha HaXOX/IeHHe 10 OHOW TPUTOHOMETPUYECKOM (PYHKIUHU JAPYTUX TPUTOHO-
METPUYECKUX (PYHKIMI, B MOCOOMHU NaéTcst OueHb GOJIbIIIOe KOJMYECTBO 3aaHuii Ha peo6pa3oBaHie
TPUTOHOMETPUYECKHX BbIPaXK€HUI C MCIIOJb30BAHUEM OCHOBHOTO TPUTOHOMETPHYECKOTO TOXKAECTBA,
¢GbopMy1 pUBeeHMs], TPUTOHOMETPHYECKUX (POPMYJ1 ABOMHOTO yriia, 3HaHWe TaGAMYHBIX 3HAYEeHHIH
TPUTOHOMETPUYECKUX (DYHKUMH. B 3TOT MyHKT BKJIIOYEHBI TaKXKe MPOCTEHIIME TPUTOHOMETPHUYECKHE
ypaBHeHHsl, 6e3 IPaBUIBHOTO PEIIEHUS] KOTOPbIX HeJb3sl TOMYYMTh NMPABU/IBHBIA OTBET B 3aJaHHX
TOBBIIIEHHOTO YPOBHA. 3alaHysl Ha BBIYMCJEHUS 1O HOpMyJIaM, COLEPKAIMX TPUTOHOMETPHYECKHe
(GyHKUMH, TaKXKe BKJIIOYEHbI B 3TOT IIyHKT.

B nynkre «Jlorapudpmuyeckue ypaBHeHHs! U BBIPaXKEHHs» COOPaHbI 3alaHUs C Pa3HBIX MO3ULMA
BapHaHTa, HO OObeIMHsIET 3T 3ajlaHUs Haauuue Jorapudma. B Hauaie NYHKTA AAIOTCA 3aJaHUs
Ha HaXOXIeHHe 3HaYeHUH BbIPaXKeHHH, cofiepalliix JorapudM. 3ananus noaoOpaHbl Tak, 4ToObl y4a-
IMHCA C MOMOIIbIO 9TOTO 6aHKa 3a7aHUiT KMeJl BO3MOXXHOCTb MOBTOPUTH BCE CBOMCTBA Jiorapu¢MoB.
B 3TOT MyHKT BKJIIOYEHDI TaKXke IpocTeiine jorapudMudeckiue ypaBHeHHUs, 6e3 NPaBUIBbHOTO pellle-
HUS1 KOTOPBIX HeJIb3s1 MOJyYUTh MPaBHJIbHBIM OTBET B 3aJJaHUAX MOBBIIIEHHOTO U BBICOKOTO YPOBHEN.
3ajaHvsi Ha BBIYMCIIEHHUS 110 (GOPMYJIaM, COAEPXKAIMX JOrapudM, TAKKe BKIIOYEHBI B STOT ITyHKT.

B nynkre «DyHKuuK ¥ rpadMKi» BKJIIOYEHBI HOBbIE 33/[aHUSl Ha HaXOX/leHUe TapaMeTpPOB JIH-
HEHHOW, KBaJPaTUYHOM, APOOHO-paLMOHAIBHOMN, MPPALMOHAIBHOM, JorapudMuyeckoil GyHKIMH MO
€€ rpadHuKy.



B nynkTe «BeposaTHocTh» cO6paHO 60JIbIlIOE KOMHMIECTBO 3a/IaHHii, B KOTOPBIX HY)KHO BBIYHCJIHTh
BEPOSITHOCTb HACTYILJIEHUS] WM He HACTYIUIeHUs1 coObITUsI. Hapsamy ¢ IpoCThIMH 3aJlaHUSIMH B 3TOT
IIyHKT BKJIIOYEHBI U CJIOKHBIE 3aJaHMS.

Pazznen «I'eomeTpusi» BKJIIOYaeT B cefsi 3a/laHKsl CTEPEOMETPUM U 3aflaHusl LIAHUMETPUH, pa3bu-
Thbl€ 110 TeMaM: [INHbI, YIJIbl, TPUTOHOMETPMSI, TLJIOIIA/IM.

B myHkTe «/[uHbl» co6paHo 60JIbIIoe KOTHYECTBO 3aaHKii, B KOTOPBIX HY’KHO BbIYMCJIUTD JJIUHY
OTpe3Ka. ITO MOXeT ObITb M TPEYTOJIBHUK, M YETHIPEXYTOIbHUK. B 3TOT MyHKT BKJIIO4EHO MHOTO MOATO-
TOBUTEJIbHBIX 3a/la4 — MPOCTHIX IIJIAHUMETPUYECKUX 3a/a4 Ha KAaKOI-TO OJMH reoMeTpUYEeCKHii (paKT.
s pelieHus TakuX 3aJlaHUi aBTOPBI PEKOMEHAYIOT 00sI3aTeNbHO CleNaTh PUCYHOK. MIHorma Takue
3ajaHUsI MOXKHO peliaTh MPaKTHYECKU YCTHO, IPUMEHSIS U3BECTHbIE COOTHOIIEHUs, MUHOT/A ISl pelle-
HUS 32/1a4M HY’KHO COCTaBUTb ypaBHEHHUE UJIU CUCTEMY ypaBHeHMH. Hapsimy ¢ nmpocThiMu 3ajaHusAMMU
B 9TOT IIYHKT BKJIIOYEHbI U CJIOXKHbIE 3aJaHMS.

B nynkre «Yribl» cobpaHo 60JIbIIOE KOJUYECTBO 3a/laHUii, B KOTOPBIX HY>KHO BbIYMCJIHMTh BEJIH-
YHHY yIJa. ITO MOXeT OBITb U YTOJ B TPEYrOJbHUKE MM B YETHIPEXYTOJbHUKE, U BIMCAHHBIA MJIM
LEHTPaJbHbIM yroj. B aTOT IyHKT Takxe BKJIIOYEHO MHOTO ITOJTOTOBHUTEBHBIX 3a/lay — IMPOCTHIX
IJIaHUMETPUYECKUX 3aJay Ha KaKOW-TO OAMH reoMerpuyeckuil ¢akr. s pemienuss Takux 3agaHuii
aBTOPbI PEKOMEHAYIOT 00s3aTeJbHO ClieJiaTh PUCYHOK. VIHOrAa Takue 3aaHMs MOXKHO PelIaTh Mpa-
KTUYECKH YCTHO, IIPUMEHsAS M3BECTHbIE COOTHOLIEHUS, MHOTZA [JIsl PellleHusl 3ala4ll HYXKHO COCTa-
BUTb ypaBHeHHe. Hapsay ¢ NpocThIMU 3alaHUsIMH B 3TOT MyHKT BKJIIOYEHBI M CJIOXKHbBIE 3aJaHUSI.

IIpakTuyecku Bce 3aaHUsI MyHKTa « TPUTOHOMETPHUSI> HOCST MOATOTOBHUTE/IbHBIIM XapaKTep, MOTO-
My YTO aBTOPbI CIEL[MATbHO OOJIbIIOE KOJUYECTBO 3aaHMN Ha TPUTOHOMETPUYECKHE COOTHOIIEHHUS
JaJy 11 IPSIMOYTOJIBHOTO TPeyroJIbHUKA B KayeCTBe Ba)KHOTO MOBTOPEHUSI.

B nynkre <«Ilnomanu» cobpaHbl 3aqaHusi, B KOTOPBIX HYXXHO BBIYMCJIUTH IUIOMAAb (UIypBHL
JTOo MOXeT ObITh U IIOWIAAb TPEYrOJbHWKA, M ILIOIIANb YeThIPEXYrobHMKa (IapaiesorpaMma,
Tpanelnuu), U IJIoWaab Kpyra.

B nyHnkte «Crepeomerpusi» coOpaHo 60Jibloe KOJMYECTBO 3aJaHU, B KOTOPHIX HYXHO PEILIMThH
CTepeoMeTPHYECKylo 3aJady. JTO MOXeT ObITh U PACCTOSSHUE MEXAY BepUIMHAMH MHOTOTPaHHMKA,
M NIMHa pebpa NpsIMOYTOJIbHOTO MapaJljiesieNuIie/ia, U BbICOTA NPaBUJIbHOM IMHUPaMUbl, ¥ ILIOIIA/b
TIOJTHO! TIOBEPXHOCTH MHOTOTPAHHMKA, U 0OBEM YaCTH KOHYCA U T.I. B OCHOBHOM B 3TOT MyHKT BKJIKO-
yeHbI 3a7laHusi 6a30BOrO YPOBHSI CJIOXKHOCTH.

Pasnen «Havasna MaTemaTudeckoro aHanu3a» BKJIIOYAeT 33IaHUsI HA reoMeTpHyeckuil U ¢usnye-
CKHUI CMBICJI TIPOU3BOAHOMN, TEXHUKY AuddepeHIMpPOBaHUs U McCaeqoBaHue DYHKIHUM, HAX0XKIeHHe
nepBooOpa3Hoil U NpMMeHeHHe T1epBO0OPA3HOM 1/ HaXOXAEHUs TIomany Gpurypsl.

B nynkre «['eomerpuyeckuii u HpuU3HUeCKHii CMBICIT TIPOM3BOAHON» COOPAHO GOJIBIIIOE KOTUYECTBO
3agaHMi. B NnyHKTe ecTb KlacCMYeCKUe 3aJaHUsl Ha ypaBHEHHe KacaTeJbHOM, a eCTh U 3alaHus, KOIia
1o rpa¢ukam GyHKIMM U KacaTeJbHON HY)KHO BBIYMCJIMTDH 3HAYeHHe NPOM3BOAHON B Touke. B ator
MYHKT TaKXe BKJIIOYEHO OO0JIbIlIoe KOJIUYECTBO 3aaHuil HA PUCYHKAX: IO TpadUKy MPOM3BOAHON yKa-
3aThb KaKHe-TO cBOHCTBa ¢GYHKIMHN UIU N0 rpaduKy (yHKIUM OTBETUTb Ha BOIPOCHI PO MPOM3BOJ-
HYIO0 3TOH (pyHKIHUU.

IIpakTuyecku Bce 3agaHMs MyHKTa «TexHuka AuddepeHLUpOBaHUA» HOCSAT MOATOTOBUTEIbHbBIN
XapakKTep, MOTOMY YTO aBTOPbl CHELUaJbHO Jajd 0OJIbIIOE KOJUYECTBO 3aJaHUil Ha HaXOXKIEHUe
MPOU3BOJHON Pa3MUYHbIX QYHKUMIL /(71 BBIMOTHEHUST 3TUX 3a11amzm norpebyercsi 3HaHue TabIuy-
HBIX MPOM3BOZIHBIX U TPABUTI muddepeHIIpOBaHUS.

B nynkre «MccnenoBanue yHkuuid» coOpaHO OO0/bIIOE KOJHMYECTBO 3a/@HUN. B 3TOT myHKT
BKJIFOUEHO 00JIbIIIOE KOJIMYECTBO 3alaHUi HA PUCYHKaX: MO rpaduKy MpOM3BOAHOMN yKa3aTh KaKHe-TO
CBOMCTBa (pyHKUMU (TOUKA IKCTPEMyMa, CKOPOCTb U3MEHEHHS) WU 10 rpa¢duKy GyHKIIUU OTBETUTD
Ha BOIPOCHI NP0 MPOU3BOAHYIO 3TOH (pyHKUMU. B 3TOM MyHKTE ecTh 60JIbIIOE KOJHYECTBO KIaccHye-
CKHX 33/1ay Ha HaXOXJ/IeHUe TOYEK IKCTpeMyma (JIOKaJIbHOI‘O) HanObOoJIbIIIEro UJIN HaMEHbBILEro 3Ha-
YEHHUA qJYHKLlI/II/I Ha 3alaHHOM OTPE3KE.

B nyukre «IlepBooGpa3Hasi» aaHbl 3alaHusi, B KOTOPBIX €CTh IIOHATHE «IepBO0Opa3Has». B ator
MyHKT BKJIIOYEHbI 33laHUA Ha PUCYHKaX: 0 rpadMKy OAHON M3 NepBOOOpPa3HBIX yKa3aTh KaKHe-TO
cBOMCTBA (PYHKIIMM WM 1O rpadpuky PyHKUMH BBIYUCIUTD ILUIONIAAb (PUTYpBI WM IPUpAlieHUe Tep-
BOOOpa3Hoil. B 3TOM nyHKTe Takke JaHbl KJIACCUYECKUE 3aja9M Ha TIepBo06pa3Hyio 6a30BOr0 YPOBHSI
CJIOXHOCTH.



Paszen «3afauy MOBBILIEHHOH CJI0KHOCTH» JA€T IpeJcTaBieHus (He MpeTeH/ays Ha II0JHOTY) O 3a-
JAHMAX TOBBIIIEHHOTO U BBHICOKOTO YPOBHS CJIOXXHOCTH C Pa3BEPHYTHIM OTBETOM: TPUTOHOMETPHUUECKHE
ypaBHEHMsI, HEDABEHCTBA U MX CHCTEMbl, yDaBHEHHUS! U HEPABEHCTBa C MapaMeTPOM, IJIaHMMETPHYECKue
U CTEpeOMETPMYECKHE 3a/ladi M 3a/la4i BBICOKOTO YPOBHsI CJIOXKHOCTH 110 apudMeTHKe U ajrebpe.

B nynkre «TpuroHoMeTpuyeckue ypaBHeHHs» JA€Tcsl HAOOp ypaBHEHMiH NOBBILIEHHOIO YPOBHS
CJIOXKHOCTH, CBOJAIIMXCA K PEIleHHI0 TPUIOHOMETPHYECKMX ypaBHeHMi. /lis Toro, 4robpl mpuiiTH
K MpOCTeillleMy TPUTOHOMETPUYECKOMY YPaBHEHUIO, HY>KHO PEeIUTh CHayajia WM KBaJipaTHOE ypaB-
HeHMe, WM MPPallMOHAJbHOE ypaBHEHHe, WM MOKa3aTeJbHOe YpaBHEHHE, WJIM JIOTapU(pMUYECKOE.
3amaHus 3TOro MyHKTa JAaHbI Ha SI3bIKE 3K3aMEHA: PelliMTh ypaBHEHHE U HaWTH KOPHU 3TOrO ypaBHe-
HUsl, TPUHAJIeXKal[e JaHHOMY OTPE3KY.

B nynkre «HepaBeHCTBa M CHCTEMBI HEPaBEHCTB» JAETCsl HEOOJBLIONH HAOOD HEPAaBEHCTB MOBBILIEH-
HOIO YPOBHS CJIOXHOCTH. 3/IeCh €CTb U PallMOHAJIbHBle HEPAaBEHCTBA, M NOKa3aTe/JbHble, U Jorapud-
MUYeCKHe.

B nyHkTe «YpaBHEeHMs U HEPaBEHCTBA C MapaMETPOM» AA€Tcsl HeGoJbloi Habop 3aAaHMil ¢ ma-
paMeTPOM BBICOKOTO YPOBHS CJIOKHOCTH.

B nynkre «Ilnanumerpusi> naércss HeOOJIbIION HAGOP reOMeTPUYECKUX 3aJaHUIl MOBBILIEHHOrO
YPOBHSI CJIOXKHOCTH. 3aJlaHusi 3TOTO NMyHKTa JaHbl Ha s3bIKE 3K3aMEHa: /[0Ka3aThb reoMeTPHYeCKUiH
(akT U YTO-TO BBIYUCI/IMTD.

B nynkre «CrtepeomeTpusi» maércs He6oJbLIONH HAaOOp reoMeTpUYeCKUX 3aZiaHUi MOBBINIEHHOTO
YPOBHSI CI0)KHOCTH Ha HaXO’KJeHHWe PACCTOSIHUH OT TOYKH [0 NPAMOM MJIM IJIOCKOCTH, Ha HaxoX/e-
HUe yIJIa MeXAy NPAMBIMH, MEXAY NPSMOH U IJIOCKOCTBIO, MEXAY IJIOCKOCTSMH.

OcHOBHOe Ha3HaueHHe MyHKTa «ApudMeTrka u ajarebpa» — AaTh MPEACTABIEHHE O 337aYax BbI-
COKOT'0 YPOBHSI CJI0’KHOCTH.

B nyHkTe «9KOHOMHUYECKHe 3alaun» AaéTcst HebOJIbII0i Habop 3a/a4 C IKOHOMUYECKUM COAEPIKAHUEM.

Yyebnoe mocobue «Martemaruka. [IpodusnbHbIil ypoBeHb. ENUHBIA rocyAapCTBEHHBIH 3K3aMeH.
T'oToBUMCS K UTOTOBO#! aTTecTalluuy coAepXKUT 30 TPeHUPOBOYHBIX BApDUAHTOB, aHAJIOTUYHBIX 33laHUSIM
roCyJapCTBEHHON MTOrOBOM arTecTanuu mo Matemathke B ¢opme EI'D, Bomenumx B 0OHOBIEHHBIN
OTKpBITBIN OaHk 3amanuit GUIIN. v

[IpeztoxeHHbIe TPEHMPOBOYHbIE BADMAHTHI IIOMOTYT YYaCTHHUKY 9K3aMeHa BbIOPATh CBOIO CTPATETHIO
coauu sk3ameHa. [Ipu pelleHUM TPEHUPOBOYHBIX BAPHAHTOB MOXKHO TONPOOOBATh pa3Hble BapHAHTHI
IUIaHMPOBaHUs1 paboThI, 0Opalias BHUMaHUE Ha TO, YTO YCJIOBHS PabOThI AOJDKHBI OBITh TAKMMH K€,
KaK Ha 9K3aMeHe: He JIOIyCKaeTCs MCIOJIb30BAaHUE KAJIbKYJIATOPA, HE CJIelyeT OTBJIEKATbCA B TEUEHHE
BCErO BPEMEHM, OTBEAEHHOTO Ha BBINOJIHEHHE BapuaHTa. llepea BBINMOTHEHHEM 3aJaHWil BapHaHTa
006s13aTeIbHO IIPOYUTANTE UHCTPYKIHIO. Ha 3K3amMeHe (TPEHUPOBKE) CJIEyeT NPOMYCKATh Te 3alaHMs,
KOTOpble Ha 3Tame IIOJArOTOBKH, HAlpUMep, C I[IOMOIbI0 Yy4eOGHOro mocobusi «Maremaruka.
[IpodunpHelil ypoBeHb. Eaunblil rocyaapcTBeHHbIN 3k3aMeH. [OTOBUMCS K MTOrOBOM aTTECTALUU»,
BBI3BIBAJIM 3aTPYAHEHUS], Y BBINOJHATD UX NOCJIE TOTO, KaK OYAyT penieHsl Te 3a1aHusl, B PEUIEHHH KO-
TOpBbIX yBepeHbl. KaxAblil yYaCTHUK 3K3aMeHa BO BpeMsi BBIIIOJTHEHUS 3aJaHUI KaXXA0i YacTH MOXeT
BBIIEJINTh OOJIbllle BPEMEeHM Ha Te 3ajlauM, KOTOPblE OH MOJXKET PEIIMThb: (0Jiee MOATOTOBJIEHHBIH,
OBICTPO PeIlUB IIPOCThIE 3aa4YH, UMEET BO3MOXKHOCTh COCPEIOTOUUTHCS Ha Oosiee CIOXKHBIX (3aJaHus
BTOPOM YaCTH B BapMaHTax NPO(UIbHOTO YPOBHSI), 2 MEHEe MOATOTOBJIEHHBIN CMOXKET BCE BpeMsl IO-
TPaTHTb Ha pellleHHe 33/laHuii 6a30BOr0 YPOBHS CJIOXKHOCTH (3aJaHMS NIEPBOM YacTH).

JlaHHbIiT COOPHUK MO3BOJIAET YYUTENIO BECTH IJIAHOMEPHYIO MOArOTOBKY K MTOTOBOM aTTeCTalUu
110 MaTeMaTUKe, BKJIIOYas 3a/aHusi COOPHUKA B KJIACCHYIO M JIOMaliHIo paboty. B ocHOBHOM oauHa-
KOBBI€ 33/1aHUs JAIOTCS MapaMy: OJHY 3a/ladyy PELINIH B Kjacce, IPyryio — A0Ma.

Yuyaimecs: UMEIOT BO3MOKHOCTb CaMOCTOSITE/IbHO BBICTPAaUBaTh TAKTHUKY MOATOTOBKHU K 9K3aMeHY
C WCIMOJb30BaHMEM MaTepPUATOB JAHHOrO M3/aHMs, OTKPHITOrO OaHKa MaTeMAaTHYECKMX 3aJaHUMN
C OTIOpPO¥ Ha WIKOJbHbIE YYeOHUKHU.

ABTOpBI BBIPaXXalOT YBEPEHHOCTb B TOM, YTO 3aJaHUs COOPHUKA TO3BOJIAT HE TOJBKO YCIEUIHO
TIOAATOTOBUTHCS K 9K3aMeHY, HO U 3aKpEeNUTh MaTeMaTHYeCKUe 3HAHUs1, KOTOPbIe IPUTOASTCS B OOBIY-
HOM KM3HU U NPH NMPOJAOKEHUH 00pa30BaHUSI.



1. AJITEBPA

1.1. PaunoHanbHble ypaBHEeHUA U BbipaXKeHUA
1.1.1. HaiiguTe xopeHb ypaBHeHus 2 — 5x = 11 — 2x.

1.1.2. Haiigute xopenb ypaBHenust —4(3 —x) = 2x + 7.

1.1.3. Haiingurte KopeHb ypaBHEHUS %x = 19%.

1.1.4. Haiigure KopeHb ypaBHEHUS gx = ~1%.

1.1.5. Haiigute KopeHb ypaBHEHUsI Sxi— z

1

x—5 4

1.1.6. HaiiauTte KOpeHb ypaBHEHUS

1.1.7. Haiigute kopeHb ypaBHEHUS % = —J.
t 1
7x+ 2 3x-6"

1.1.8. HaiiguTte KxopeHb ypaBHEHUS

2
1.1.9. Pemmute ypaBHeHue ~5~x2 = 4,9. Ecnu ypaBHeHue uMeeT 6osiee OJHOTO KODHSI, B OTBETE 3a-

nummuTe OOJIBLUIMIA U3 KOPHEL.

1.1.10. Pemute ypaBHeHUe —11Tx2 = 9-1—11—. Ecau ypaBHeHMe uMeeT 6oJiee OMHOTO KODHSI, B OTBETE

3amuuIMTe OOJBINUN M3 KOPHEN.

1.1.11. Haiinute xopeHb ypaBHeHus x2—9x+ 14 = 0. Ecau ypaBHeHue uMeeT 6oJiee OTHOTO
KOPHSI, yKaxxuTe GOJBLIMIA U3 HUX.

1.1.12. Haiiaure kopeHb ypaBHeHusi x2 — 4x — 45 = 0. Ecau ypaBHeHue uMeeT Gosiee OZHOTO
KOPHS$, YKa)KUTe MEHBIINH U3 HUX.

1.1.13. Peumrte ypaBHeHUe (2x — 77 = (2x — 1)2.
1.1.14. Haiigurte KopeHb ypaBHeHHUs (X — 10)* = (x + 3)°.
1.1.15. Haiigute KopeHb ypaBHeHUs x2 — 4 = (x — 2)2.
1.1.16. Haiiaure KopeHb ypaBHeHus x2 — 5 = (x + 1)°.
1.1.17. Pemmute ypaBHeHue (x — 1)2 = —4x.

1.1.18. Haiigute KopeHb YpaBHEeHUS (x — 2)2 = —8x.

1.1.19. PemmTte ypaBHeHHE = 1. Ecin ypaBHeHue MeeT HoJiee OTHOTO KODHSI, B OTBETE 3a-

x2+1
[UIIUTE MEHBUIMIA M3 KOPHEH. '

19x
x2-5

1.1.20. Peurure ypaBHeHHE

2. Eciu ypaBHeHMe uMeeT 6oJiee OJTHOTO KOPHS, B OTBETE 3a-

nuirTe 60IbLINIA M3 KOPHEHA.

—x—10

76 Ecau YPaBHEHHE UMEET Honee OTHOTO KOpHA,
X

1.1.21. Haiigure KOpeHb YpaBHEHHS X =

B OTBETE YKaKHUTE MEHBIIUN U3 HUX.



—4x -7

1.1.22. HailanTe KOpeHb ypaBHEHHUS X = ———

. Ecau ypaBHenue nuMeeT 6osiee OHOTO KODHS,

B OTBETE€ YKaXKHTE MeHBLIMH U3 HUX.

1.1.23. Haiigure KOpeHb ypaBHEHUS ZL = 1. Ecau ypaBHeHue umeeT 6oJiee OHOTO KOPHS,
X

-15
B OTBETE 3anuinnTe OOJIBIINI U3 KOPHEIL.

= 1. Ecau ypaBHeHue umeeT 6ojiee OZHOTO KODHS,

1.1.24. Haiiiute KOpeHb ypaBHEHUS] —
2 —

B OTBETE 3aNUIIUTE GOJIBIINI U3 KOPHEH.
xr—4 _ x—4

dr—1  3x—10
KOpPHs, B OTBeTe 3anuiinTe OONbIINN U3 KOPHEH.

1.1.25. Haiigute KOpeHb ypaBHEHUs Ecnu ypaBHeHne umeeT 6oJiee OIHOTO

x—8 _ x-—
Tx—2 6x—-7"
KOPHS, B OTBETE 3amMuIuTe OOJIbIIMIA U3 KOPHEH.

1.1.26. Haifaute KopeHb ypaBHEHUA Eciu ypaBHeHHe uMeeT 6oJjiee OXHOTO

1.1.27. Haiiaute KopeHb ypaBHeHUS (x + 4)° = 512.

1.1.28. HaiiauTe KopeHb ypaBHeHUS (x — 7)° = ~216.

1.1.29. Pemmrte ypaBHenue x3—7x+6 = 0. Ecam ypaBHeHue uMmeeT Gojiee OIHOTO KODHS,
B OTBETE 3aNMIIUTE OOJbIINIA U3 KODHEI.

1.1.30. Peumvre ypaBHenue x4 + x2 — 2 = 0. Ecan ypaBHeHue nmeeT 6oJiee OJHOTO KODHSI, B OTBe-
Te 3aMUIINTEe MEHBUIUNA U3 KOPHEH.

1.1.31. IIpu temnepatype 0°C pesnbc umeer amuny /[, = 10 M. IIpu Bo3pacTaHuM TeMIepaTypbl
MPOUCXOUT TEIJIOBOE PacUIMPEHUE PEbCa, U €ro [JIMHA, BbIpaKEHHasl B METPax, MEHAETCS MO 3aKo-
Hy I(t°) = l)(1 + «-£°), THE 00 = 1,2~ 107° (°C)™" — k03(pULMEHT TENTOBOrO PaCUIMPeHHs, t° — TeM-
nepatypa (B rpagycax lleabcus). IIpu kakoii TeMnepaType pesbc yaauHuTcs: Ha 9 MM? OTBeT BbIpa-
3ute B rpanycax lleabcus.

1.1.32. IIpu temneparype 0°C penbc umeer anuny [, = 10 M. Ilpu Bo3pacTaHuM TeMnepaTypsbl
IIPOUCXOAMT TEIJIOBOE paclIMPEeHMe PeJsibCa, U €ro IJIMHA, BbIpaXXeHHast B MeTpaxX, MEHSETCS MO 3aKo-

Hy /(t°) = (1 + «-¢°), THE 00 = 1,2 107% (°C)™" — K03 PHIHEHT TEIIOBOrO PacIIUpeHHs, t° — TeM-

neparypa (B rpaaycax lleabcus). [Ipu xakoii TeMneparype pejbc yaJIuHUTCS Ha 6 Mm? OTBeT BbIpa-
3uTe B rpaaycax llenbcus. ‘

1.1.33. 3aBucuMoOCTb 00bEMa cripoca g (eUHUI[ B MECSII]) Ha MPOAYKIUIO TPeANPHUATHSI-MOHOIIO-
JucTa oT HeHsl p (Thic. pyb. 3a en.) 3axaércsa ¢opmysoin g = 110 — 5p. Beipyuka npeanpustas r
(B ThIC. py6. 3a Mecsil) BeiuUCsieTcs: o popMyite r(p) = q-p. Onpenenure HanuboObLIYIO IIEHY P, IPH
KOTOPO# MecsTuHas BbIpyuKa 7(p) coctaBut He MeHee 600 Toic. py6. OTBeT npuBeanTe B ThIC. pyO. 3a e

1.1.34. 3aBrcuMOCTb 06BEMa cripoca g (€IMHHI] B MeCSI) Ha MPOAYKIHUIO TPEATPUATHA-MOHOIIO-
JIUCTa OT HLieHbl p (Thbic. py6. 3a en.) 3amaércsa ¢opmyJoit g = 100 — 4p. Boipyuyka mpeanpusTus r
(B ThIC. PYO. 32 Mecsin) BhuKcsieTcs mo Gopmydie r(p) = q-p. Onpenennte HaUOONBIIYIO 1IEHY P, TIPH
KOTOPOM MecsiyHas BhIpyUKa r(p) coctaBuT He MeHee 600 Toic. py6. OTBer mpuBenuTe B ThIC. py0. 3a el

1.1.35. HekoTopasi KOMIaHUsi MPOAAEeT CBOIO MPOAYKIIMIO 110 iieHe p = 400 py6. 3a eauHuy, me-
peMeHHbI€ 3aTPaThl Ha MPOM3BOJACTBO OAHOM eJMHHUIIBI MPOAYKIUHMK cocTaBisiioT v = 200 py6., mocTo-
siHHble pacxonsl npeanpusatusi f = 500000 py6. B Mecsi. MecsiuHasi onepalliOHHast PUOBLTb TIPe-
npuaTus (B pybuisix) Beiuncasgercs 1o ¢opmyae n(q) = q(p — v) — f. Onpenenure MecsyHbIA 006bEM
IIPOU3BOACTBA ¢ (€IUHUIL MPOLYKIMH ), TIPK KOTOPOM MeCSIYHasi OTepaliMOHHasi MPUObLIb MpeApHs-
s Oyzer pasaa 300000 py6.



1.1.36. HexoTopasi koMnanus NpofaeT CBOKO NPOAYKIMIO O 1ieHe p = 500 py6. 3a enuumuILy, Ie-
PeMeHHbIE 3aTPaThl HA MPOU3BOACTBO OJHON €MHMIIBI TPOAYKUHH cocTaBistioT v = 200 py6., mocto-
siHHble pacxoapl npexnpuAtHs f = 900000 py6. B Mecsi. MecsyHas onepainvoHHasi NpUGLLIb TIpe-
npusiTust (B py6iIsix) BhIYUCAsIeTcs o dopmye n(g) = g(p — v) — f. OnpenenyTe MecsYHBIH 06BEM
NPOM3BOACTBA ¢ (€AMHHII IIPOJAYKLMH), TIPH KOTOPOM MeCSIYHAsI OTEPALMOHHAS IPUOBLIb NPEAIIPHSI-
tust Gyznet passHa 600 000 py6.

1.1.37. Ilocne noxzas ypoBeHb BOIBI B KOJIOIE MOXET MOBBICUTHCSA. MabuMK M3MepsieT BpeMs
t maaeHus: HeOOJBUINX KaMELIKOB B KOJIOZEI] M PAacCYMTHIBAET PACCTOAHHME N0 BOABI 110 (opMyJe
h = 5t2, rne h — paccrosinue (B MeTpax), ¢t — BpeMs lageHus (B cekyHaax). Jlo IOXAs BpeMs Ma-
JeHUsT KaMelKoB cocTaBasio 1,2 ¢. Ha ckosbko oKeH MOAHATBCS YPOBEHB BOBI IOCJE JOXK/S,
yTOGBI U3MepsieMoe BpeMsi u3MeHmnoch Ha 0,2 ¢? OTBeT BbIpasuTe B METpaXx.

1.1.38. Ilocne moxast ypoBeHb BOIBI B KOJIO/IE MOXET MOBBICHUTHCS. MabyiK U3MePsieT BPeMs
¢ majileHHs1 HeOOJIBIINX KAMELIKOB B KOJIONEIl M PacCYMTBHIBAET PACCTOSHHE A0 BOAbI Mo (opmy.ie
h = 5t2, tne h — paccrosinue (B MeTpax), t — Bpema naaenus (B cekyHzaax). lo noxas Bpems maje-
HHS KaMeLIKOB cocTaB/siio 1 ¢. Ha ckobko mo/keH MOAHATHCS YPOBEHDb BOJBI 1IOCJIE HOXK/Is, YTOOBI
usMepsemoe BpeMs uaMeHusnoch Ha 0,2 ¢? OTBeT BbIpa3uTe B METPAX.

1.1.39. Bpicota Hajg 3eMyéii MOAOpOILIEHHOTO BBEPX MsYa MeEHSETCS 110  3aKOHY
h(t) = 1,2 + 10t — 5¢2, rne h — BbicoTa (B MeTpax), t — BpeMs (B CEKyHIax), IPOLIEIIee C MOMEHTa
6pocka. CKOJIBKO CeKyHI M4 OyZeT HaXOAMTHCS Ha BBICOTE HE MeHee 3 METPOB?

1.1.40. Boicota Hag 3eM1€éd 1MOAOPOLIEHHOTO BBEPX MsAYa MEHSETCA 10  3aKOHY
h(t) = 1,6 + 8¢ — 5t2, rne h — BbicoTa (B MeTpax), t — BpeMs (B CeKyH/ax), poLIe/llee C MOMEHTa
6pocka. CKOIbKO CeKyHI Msiy OyleT HaXOAUThCSA Ha BBICOTE He MeHee 4 METPOB?

1.1.41. [Ina cMaTbiBaHUs Kabess Ha 3aBOJe MCIOJb3YIOT Je6ENKY, KOTOpas PaBHOYCKOPEHHO Ha-
MaTrbiBaeT Kabesib Ha KaTyUIKy. YTOJI, HA KOTOPbIA MOBOPAYMBAETCSA KATYIIKA, UBMEHAETCS CO BpeMe-

2
HEM I10 3aKOHY @ = Of + —B2t—, rae ¢t — BpeMs (B MMUHYTax), ® = 75°/MUH — HayaJbHas YIJIOBasi CKO-

pocTb BpallieHus KaTyliky, a f = 10°/MuH? — yrioBoe yCKOpeHHe, C KOTOPbIM HaMaTbIBaeTCsl Ka-
6esib. Pabounii 1o/KeH MPOBEPUTH X0 €r0 HAMOTKH He M03XKe TOTO MOMEHTa, KOT/Ia YroJl HAMOTKH @
nocturHeT 2250°. Omnpenennte BpeMs Iocie Hadana paboTsl JeOENKH, He MO3)Ke KOTOPOro pabouunii
IOJKeH TpoBepuUTh €€ paboTy. OTBET BbIpa3uTe B MHHYTaX.

1.1.42. [Ins cmarbiBaHus Kabesisi HA 3aBOJIe UCIIOJIB3YIOT JIEOEAKY, KOTOPasi pABHOYCKOPEHHO Ha-

MaTbiBaeT Kabesib Ha KAaTyIIKy. YTOJI, Ha KOTOPbI MOBOPAYMBAETCS KaTYyIKA, U3MEHSIETCSI CO BpeMe-
2

HeM 110 3aKOHYy ¢ = wf + BTt rae t — BpeMs (B MUHYTax), ® = 50°/MUH — HayajbHas yIJIOBasi CKO-
pocTb BpallleHus Katyuiky, a 3 = 10°/MuH? — yrjoBoe ycKopeHHe, ¢ KOTODBIM HaMaTbIBaeTcs Ka-
6esib. Pabounit 10/DKEH IPOBEPUTH XOM €r0 HAMOTKHU He MO03)Ke TOTO MOMEHTA, KOT/Ia YroJl HAMOTKH @
nocturuer 1000°. Onpenenvre Bpems nocje Hayajia paboThl J1eOENKY, He M03XKe KOTOPOro paboumii
J0JIKeH MpoBepUTh €€ pabory. OTBET BbIpa3uTe B MUHYTax.

1.1.43. MOTOUUKINCT, ABUKYIIUICS 110 TOPOAY CO CKOPOCTBIO Uy = 38 KM/U, Bble3>KaeT U3 Hero

U cpasy IocJjie Bbie3/la HAYMHAET PAa3TOHATHCS C MOCTOSIHHBIM yCcKopeHueM a = 16 kM/u2. PaccTosHue
at?

R
Onpenenute HanboJIblee BPEMS, B Te4eHHE KOTOPOrO MOTOLUKIUCT GyIeT HAXOAUThCS B 30He (DYHK-
IIMOHMPOBAHUSI COTOBOU CBSI3U, €CJIM ONIEPATOp FapaHTUPyeT MOKPbITHE HAa PACCTOSTHUU He ajiee 4yeM
B 48 kM oT ropoga. OTBeT BbIpa3UTe B MUHYTaX.

OT MOTOLIMKJIUCTA J0 FOPOJa, U3MepsieMoe B KMJIOMETPAX, ONPENesieTCsl BBIpaXKeHUeM S = vyt +

1.1.44. MOTOUMKINCT, ABUXKYIIUICS 110 TOPOAY CO CKOPOCTBIO Uy = 35 KM/U, BBIE3X)KAET U3 HETO

U Cpa3y I0cJe Bbie31a HAYMHAET Pa3TOHSITHCS C MOCTOSIHHBIM YCKOpeHUeM a = 2 kM/42. PaccTtosinue
; at?

OT MOTOLIMKJIMCTA IO FOpo/ia, U3MepsieMoe B KIUJIOMETpax, OorNpele/isieTcsl BhIpaKeHueM § = vyt + BN

Onpenenute HanboblIee BPEMS, B TeYEHHE KOTOPOr0 MOTOLIMKJIUCT OyIeT HaXOAUThCS B 30HE (DYHK-

IJMOHMPOBAHHUS COTOBOH CBSI3H, €CJIM ONEPATOpP rapaHTHPYET NOKPBITHE HAa PACCTOSIHUU He Jajlee 4eM

B 56 kM oT ropona. OTBeT BbIpa3uTe B MUHYTaX.



1.1.45. Cuia Toka B 1ienu I (B aMmepax) onpezeasercss HalpsKeHHEM B 1IENTH U CONPOTHBJIEHUEM

anekTponpubopa mo 3akony Oma: [ = rne U — HanpsixeHue (B BOJbTax), R — cONpOTHUBJIEHHE

U
Ev
BJIeKTpoan/I60pa (B OMaX). B JJIEKTPOCETDH BKJIIOUEH MIpeaoXpaHUTEDb, KOTOprﬁ IIJIaBUTCA, €CJIN CUJIA
TOKa IIPEBBIIACT 4 A. OHpeﬂeJII/ITe, KaKoe MMHHMaJIbHOE CONPOTUBJICHHUE MOJIKHO 6bITI) Yy 9JIEKTPO-
HpI/I60pa, IMOAKJIIOYAa€MOI'O K PO3ETKE B 220 BOJIBT, ‘[TO6IJI CETb IIPOAOJIXKaAJa pa6OTaTb. OTtBer BbIpa-

3UTe B OMax.

1.1.46. Cusa Toka B Hernu I (B aMIiepax) ONpezesisieTcsl HAlpsPKEeHUEM B 1IENTM U COIIPOTHBJIEHHEM

U
ajiekTponpubopa mo 3akoHy Oma: [ = < THe U — Hanpsxenue (B BOJbTax), R — conpotusienue
anexTponprbopa (B oMax). B ajexTpoceTb BKIIOUEH MpeIOXPaHUTENb, KOTOPBIN IJIaBUTCH, €CJIM CHJIa
ToKa mpeBbimaet 5 A. OnpeznenuTte, Kakoe MMHUMaJIbHOE COMPOTHBJIEHHME JODKHO OBITH y 3JEKTPO-
npubopa, MOAKIIOYaeMOro K poseTke B 220 BOsbT, 4TOOBI CeTh NMpoxospkaia paboraTs. OTBeT BbIpa-

3UTe B OMax.

1.1.47. B po3eTKy 37eKTPOCETH MOAKTIOUEHBI IPHOOPBI, 00lllee CONPOTUBIEHHE KOTOPbIX COCTaB-
nsietT Ry = 25 Om. [lapajiesibHO ¢ HUMH B PO3ETKY MPEANOJAraeTcsi MOAKIIOYUTD 31eKTpooborpesa-
Tesb. OnpeennTe HaMMeHblllee BO3MOXKHOE CONMPOTHBJEHUe R, 3TOro ajekTpooborpepatesis, eciu
U3BECTHO, YTO IIPU Mapal/IeIbHOM COeAMHEHUU [ABYX IPOBOAHMKOB C CONPOTHBJIEHUSMH R; OM

R,R,
R, + R,
(YHKIMOHUPOBAHUS 3JI€KTPOCceTH obluee COMpOTUBJIEHHE B Hell JOKHO ObITh He Menbine 20 Om.
OtBeT Bbipa3uTe B OMax.

u R, OM ux obiee conpotuBieHue 3axaércst Gopmyoit Ry, = (OM), a a11 HOPMAJILHOTO

1.1.48. B po3seTKy 2/1eKTpoceTH NMOAKIIOYEHbI TPUOOPHI, 00LIee COPOTUBJIEHHE KOTOPBIX COCTaB-
aseT R, = 63 Owm. IlapajiesbHO ¢ HUIMM B PO3ETKY IpPEAINOJaraeTcsi MOAKIIOUUTD 3JIEKTPOOOOrpeBa-
teab. OnpeznennTe HaMMeHbIlee BO3MOXKHOE COIPOTHBJEHUE R, 3TOro 3jexktpooborpesartesis, eCiu
M3BECTHO, YTO IIpU MapajlleJIbHOM COEAWHEHUHU [BYX IPOBOAHMKOB C CONpPOTHUBIeHUsIMU R, Om

RyR,
R, + R,
(byHKIMOHMPOBAHUS 3JIEKTPOCceTH 00lllee CONMPOTHBJIEHME B HeMl NOJKHO ObITh He MeHbine 36 Owm.
OTBeT BBIpAa3UTE B OMax.

1 R, OM ux obuiee conpoTuBieHue 3anaércst GopmyJioi R g, = (OM), a a1 HOPMAJIBHOTO

1.1.49. Koadduuuent nonesnoro peiicteus (KII/) HekoToporo aBuratesisi onpenensiercs popmy-
nL-T,
—
Typa XxoJoaunbHUKa (B rpagycax KeapBuna). Ilpu kakoit MUHUMaJIbHOU TeMriepaType HarpeBaTens T
KII/[I storo apuratess Oynet He Menblie 20%, eciu TeMneparypa xojoauiabiuka T, = 320 K? Otser
Bbipa3uTe B rpaxycax KesibBuHa.

Jou M = 100%, rae T, — temMneparypa HarpeBateJs (B rpaxycax Kembsuna), T, — TeMnepa-

1.1.50. Kosdduuuent nosnesxoro neiicteus (KII/1) Hexoroporo apuratesns onpenensiercss popmy-
T,
Tl
Typa XoJioauabHuKa (B rpaaycax KenapBuHa). [Ipu kakoil MUHMMaIbHOIM TeMIlepaType HarpeBaTes T,

KII/I aToro nBuratens Gyner He MeHbiie 65%, eciu TeMnepatypa xojaogunbiuka T, = 301 K? Otser
BbIpa3uTe B rpagycax KesbBuHa.

Joum = 100%, roe T, — Temnepatypa HarpeBates (B rpanycax Kenbsuna), T, — TeMIiepa-

1.1.51. 3aBucumocTb TemnepaTypbl (B KesbBUHAX) OT BpeMeHHU /s HarpeBaTEIbHOTO 3JIEMEHTa
HEKOTOpOro mpubopa Obuia MoyYeHa KCIepUMeHTaIbHO. Ha uccienyeMom UHTEpBasIe TeMniepaTyp Bbl-
yucssiercst o popmysie T(t) = T, + bt + at?, rne t — BpeMs B MuHyTax, T, = 1400 K, a = —50 K/MuH?,
b = 400 K/mun. M3BecTHo, uTo mnpH TeMnepatype Harpesartess csbiiie 1750 K npubop mMoxeT ucnop-
TUTBCS, HO3TOMY €ro Hy’KHO OTKJIIOuUTh. OmpezesuTe, yepe3 Kakoe HaubOoJiblliee BpeMsl II0C/Ie Hayala
paboThl HY>KHO OTKJIIOUUTH Tpubop. OTBET BhIpa3uTe B MUHYTAX.
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1.1.52. 3asucuMocTs TemnepaTypsl (B KenbBuHaX) OT BpeMeHU AJ1si HarpeBaTeJIbHOTO 3JIEMEHTA
HEKOTOpOTO NMpH6opa GblIa NoMyyeHa sKcIepuMenTanbHO. Ha ncceryeMoM UHTepBase TeMiiepaTyp Bbl-
uncnserca no gopmyne T(t) = Ty + bt + at?, tae t — Bpems B MunyTax, Ty = 680 K, a = —16 K/Mun?,
b = 224 K/mun. U3BecTHO, 4TO NpH TeMiiepatype HarpeBatess ceoimie 1400 K npu6op mMosxer ucrnop-
THTBCS], TIO3TOMY €r0 Hy>KHO OTKJIIOUUTh. OrnpeznesnTe, Yepe3 Kakoe HauOoOJIbliiee BpeMs MOC/Ie Hadyaa
paboThI HYXXHO OTKJIIOYUTH MpU6op. OTBET BbIpasuTe B MUHYTaX.

1.1.53. Ha pucynke wu3o0paxkeHa cxema
BaHTOBOTO MOCTa. BepTHKa/ibHbIE MUJIOHBI CBS-
3aHbl NpoBHUcaIlel Lenblo. Tpocel, KOTOpble
CBHCAIOT C LENH U NO/IEPXKUBAIOT MOJIOTHO MO-
CTa, Ha3bIBaIOTCA BaHTaMHU. BBeném cucremy
KoopauHaT: och Oy HaNpaBUM BePTUKAIBHO
BOJIb OJHOTO U3 MUJIOHOB, a och Ox HanmpaBUM
B/10JIb [T0JIOTHA MOCTa, KaK MOKa3aHO Ha PUCYH-
Ke. B aToli cucTeMe KOOpAMHAT JIMHMSA, MO KO-
TOpPOH NPOBHUCAET IIeNb MOCTA, UMEET ypaBHe-
Hue y = 0,0043x2 — 0,8x + 42, rae x u y usMe-
psaoTca B MerpaX. Hailiaute anvHy BaHTHI,
pacnosioxkeHHoii B 90 MeTpax OT mHUJOHA.
OrtBeT maiiTe B MeTpax.

y (M)

II0JIOTHO

AT AN AN A
NN AN N N

1.1.54. Ha pucynke k 3agaue 1.1.29 uso6paxkeHa cxemMa BAHTOBOTO MOCTa. BepTUKa/IbHbIE TUIOHBI
CBsi3aHbl IIpoBMcaomel Lenbio. Tpockl, KOTOpPBlE CBUCAIOT C LENU U IMOMAEPXKUBAIOT IOJOTHO MOCTA,
Ha3blBalOTCSI BaHTaMy. BBesiéM cucteMy KoopauHat: ocb Oy HalpaBUM BePTHKAJbHO BIOJb OMHOTO U3
MUJIOHOB, a 0ch OX HAlpaBUM BJIOJIb NOJIOTHA MOCTA, KaK MIOKA3aHO Ha pUCyHKe. B aToii crucTeMe Koop-
JVHAT JIMHHUS, TI0 KOTOPOH NMPOBHCaeT 1ieNb MOCTa, uMeeT ypaBHeHue y = 0,0013x2 — 0,29x + 20, rae
X U y usMepstoTcsi B MeTpax. Haiinure amuny BaHThl, pacnosnoxeHHoit B 10 MeTpax ot nuiona. Otset
NaiiTe B MeTpax.

(ruoK — r:-mc)

1.1.55. PeiituHr R uHTepHeT-MarasuHa BbIYHCJseTca 1Mo ¢opmyne R = 7, — , rze
MoK (K+ 1)"1
0,02K
= o1’ Toox — CPEINHSSI OlleHKa Mara3WHa IOKYMaTessiMHY, 7, — OLEeHKAa MarasuHa, JaHHast
rﬂOK ’

akcreptamy, K — 4KCJIO MOKyNaTesel, OlleHUBIIMX Mara3uH. Haiiiure pedTUHT UHTepHET-Mara3uHa,
€CJIM YKCJIO MOKyNaTesiel, OLleHUBIINX MarasuH, paBHO 7, UX cpeaHsid oueHKa paBHa 0,32, a oreHka
akcnepToB paBHa (,22.

(rum( — r:-n«;)

1.1.56. PeiituHr R uHTepHET-MarasuHa BbIYMCIsAETCA 1O (opmyne R = 7., — o, rae
(K+1)
0,02K
= 7 01 Tmox — CPeAHAA OLEHKA MarasiHa MOKYMATE/AMH, 7, — OlEHKA MArasuHa, JaHHad
rHOK ’

akcniepramy, K — 4uci0 mokynaresei, OlleHMBIIMX Mara3uH. Hailiure pedTHHT MHTEPHET-Mara3uHa,
€CJIM YHMCJIO MOKyNaTesed, OHeHUBIINX MarasuH, paBHO 7, UX cpefHsis oleHka paBHa 0,11, a onenka
akcneptoB paBHa 0,15.

1.1.57. He3aBucumoe areHTCTBO HaMepeHO BBECTH PEHTHHI HOBOCTHBIX M3JIaHUU Ha OCHOBE MO-
Ka3artesieli mH(popMaTuBHOCTU In, onepatuBHocT Op u oObeKkTUBHOCTH 7 mybamkanwmii. Kaskmprit
OT/IEJIbHBIN MOKa3aTeab — 1esnoe yucao ot 0 g0 5. CocTaBuTeNn peiiTMHIa CYMTAIOT, YTO UH(POPMA-
THBHOCTb NMyOJMKAlMHd LEHUTCSA BTPOE, a 0ObEKTUBHOCTh — BYETBEPO IOPOXKE, YEM ONMEPATUBHOCTb.
3In+ Op + 4Tr

A
A, uyToOBI U3/1aHKe, Y KOTOPOTO BCE MOKa3aTeM MaKCUMAJbHBI, MOJY4YH/Io Obl peiTHHr 1.

Taxum obpasom, popmy.ia npunsia Bua R = . Haiinute, xakuM J0O/IKHO OBITH YKCIIO

1.1.58. He3aBucuMoe areHTCTBO HaMepPEHO BBECTH PEUTHUHI HOBOCTHBIX M3IaHHMII Ha OCHOBE IIO-
Ka3aresieli uHdopMatuBaoctu In, onepatuBHoctd Op U oObekTHMBHOCTH Tr mybmmkaumid. Kaabiit
OTZe/bHBI MoKa3aTesb — 1esoe yucao ot 1 go 10. CocraBuTtesn pefiTUHTA CYUTAIOT, YTO UH(pOPMa-
THBHOCTb MyOJUKALMH LEHUTCS BYETBEPO, a OOBEKTUBHOCTL — BTPOE JOPOXKE, YUEM ONMEPATHBHOCTb.
4In+ Op + 3Tr

A
4yTOOBI U3/laHKE, Y KOTOPOTO BCE MOKA3aTeJH MAaKCHMAJIbHBI, MOJyYrao Obl pedTHHr 20.

Taxum o6pasom, dpopmy.ia npuHsiia Bua R = . Haiinure, kakuM 10/IKHO OBITH YHCIIO A,
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1.1.59. /IBa yesoBeKa OTIPABAAIOTCSA M3 OJHOTO U TOTO JKe MeCTa Ha MPOTYJKY A0 ONyLIKH Jeca,
Haxozsieiics B 3,6 kM oT MecTa otnpassienust. OMUH HAET CO CKOPOCTBIO 3 KM/4, a IPYyror — CO CKO-
POCTBIO 4,2 KM/4. Jl0#i/is1 10 OIyIIKH, BTOPOHA € TOH e CKOPOCThIO BoaBpailaercs o6patHo. Ha kakom
PACCTOSIHUHU OT TOYKH OTIPaBJIeHUs] IPOU30NAET ux BcTpeya? OTBET AaiTe B KM.

1.1.60. /[Ba yesoBeKa OTMPABJISIOTCS U3 OAHOTO U TOTO K€ MeCTa Ha IIPOryJIKY IO OIIyINKH Jieca,
Haxofsuencs B 4,4 KM OT MecTa oTipaB/ieHuss. OfUH UAET CO CKOPOCTBIO 3 KM/Y, a IPYyTOH — CO CKO-
pocTsio 3,6 kM/u. [{oiins 10 omymKy, BTOPOH ¢ TOM e CKOpPOCThIO Bo3Bpailaercst obpaTHo. Ha xakom
PacCTOSTHUHM OT TOYKH OTIIPaBjIeHUs] TPOU3ONAET UX BecTpeda? OTBET JalTe B KM.

1.1.61. /lopora Mexay yHKTaMd A ¥ B cocTOMT U3 moabéMa U CIIycKa, a e€ AJMHa paBHa 35 KM.
IIyth u3 A B B 3ans1 y Typucta 14 yacos, U3 KOTOpBIX 7 4acoB yuuno Ha ciyck. Hainure ckopoctsb
TYPHCTa Ha CITyCKe, ecyii OHa 6oJIblile CKOPOCTH Ha moabéMe Ha 1 km/4. OTBeT AaiTe B KM/Y.

1.1.62. lopora Mexay myHktaMd A U B cocTout u3 mogbéma M ciycka, a e€ JJIMHa paBHa 22 KM.
IIyts u3 A B B 3aHs1 y TypucTta 8 yacoB, 13 KOTOpPbIX 3 4yaca ymIo Ha cryck. Haitqute ckopocTb Ty-
pHUCTa Ha CIIyCKe, eCId OHa OoJibllie CKOPOCTH Ha MoxbéMe Ha 2 kM/4. OTBeT AaiTe B KM/Y.

1.1.63. BeJocHIIeHCT BBIeXas ¢ OCTOSTHHOI CKOPOCTbIO M3 ropozia A B ropot B, paccrosine Mexuy
koTopbiMu paBHO 200 kM. Ha ciexyromuit seH» oH oTmpaBHJICS 06paTHO €O CKOPOCTBbIO Ha 10 kM/4
- 6oabire mpexHei. ITo nopore oH caenan octanoBky Ha 10 yacos. B pesysbTaTe OH 3aTpaTHJI Ha 06part-
HBIH ITyTh CTOJIBKO XK€ BPeMEeHH, CKOJIbKO Ha IyTh u3 A B B. Haliqure ckopocTh Beslocuneaucra Ha Iy-
i U3 A B B. OTBeT naiite B KM/4.

1.1.64. Besocumnenyct Bbiexas ¢ IOCTOSIHHOM CKOPOCTBIO U3 ropoa A B ropoZl B, paccrosnue mexay
KOTOpbIMM paBHO 162 kM. Ha cienyrommii JeHp OH OTIpaBHJICS 0OpaTHO B A O CKOPOCTBIO Ha 9 KM/u
Gosbie mpexHel. Ilo gopore on caenan octaHoBKy Ha 9 yacoB. B pesysbTate BEJIOCHIIENAUCT 3aTPaTHIL
Ha oOpaTHBIN MyTh CTOJIbKO kK€ BpeMeHH, CKOJIbKO Ha yTh U3 A B B. Haiiaurte ckopocts Benocunenu-
cta Ha myTd U3 B B A. OTBer naiiTe B KM/u.

1.1.65. U3 nynkta A B myHKT B 0oQHOBpeMeHHO Bbiexaiu [Ba aBTOMOOUJA. [lepBbiil mpoexasn
C TIIOCTOSTHHO} CKOPOCTBIO BeCh IyTh. BTOPOIi poexas 1epByio MOJOBHHY IIyTH CO CKOPOCTBIO 42 KM/4,
a BTOPYIO MOJIOBUHY IYTH NPOEXajl CO CKOPOCTHIO Ha 28 KM/4 60JIbIIeii CKOPOCTH MEPBOTO, B PE3YJib-
Tate 4ero MpuObLI B MyHKT B oqHOBpeMeHHO ¢ mepBbiM aBTOMOOWIeM. Haiinute ckopocth mepBoro
aBTOMOOW/Isi. OTBET HaiiTe B KM/4.

1.1.66. 13 nynkta A B myHKT B oaHOBpeMeHHO Bbiexaau aBa aBToMoOWs. [lepBbiii mpoexar
C MOCTOSTHHOHM CKOPOCTBIO BECH MyTb. BTOpOIi Mpoexas MmepByio MOJOBUHY MYTH CO CKOPOCTHIO 36 KM/y,
a BTOPYIO MOJIOBUHY IyTH MPOEXaJ CO CKOPOCTHIO Ha 24 KM/4 60JIblIEd CKOPOCTH MEPBOTO, B PE3YJIb-
Tate 4yero mpuObLI B MYHKT B omHOBpeMeHHO ¢ mepBbiM aBTOMOOMIeM. Haiinute ckopocTh mepBoro
aBToMoOusi. OTBeT AaiiTe B KM/4.

1.1.67. /IBa BesloCHIIENCTa OMHOBPEMEHHO OTIPaBUIMCh B 24(0-kuioMeTpoBbliit pober. [lepBsiii
exaJl Co CKOpoCThIo Ha 1 KM/4 60JIbIIel, 4eM CKOPOCTh BTOPOTO, M NpHObLT K (uHuiLy Ha 1 yac paHblie
Broporo. HaiiTu ckopocTs Besocuneaucta, npumesnuiero k ¢unumly nepsbiM. OTBeT galiTe B KM/4.

1.1.68. /IBa BeJOCHIIENNCTA OMHOBPEMEHHO OTIPaBUIKCh B 165-KuomeTpoBsiii npober. IlepBbiit
€XaJl Co CKOPOCTbIO Ha 4 KM/4 OoJIbliielt, Y4eM CKOPOCTh BTOPOTo, M MpUOBLT K (GHHHUIIY HA 4 Yyaca paHbile
Broporo. Haiitu ckopocTth Besocuneaucra, npuuieamero k ¢unumy nepsbiM. OTBeT JaiiTe B KM/4.

1.1.69. Termnoxoza IPOXOAUT IO TEUYEHUIO PEKH [0 IIYHKTA Ha3HaueHHs 513 KM U mocje CTOSIHKU
BO3BpallaeTcss B IIYHKT OTnpasjieHusi. Haiiiute cKOpOCTh TeueHHUs, €CaM CKOPOCTb TEIJoXo/Ja B He-
HOJIBMXKHOM BoJie paBHA 23 KM/4, CTOSIHKA JJIUTCSL 8 YacoB, a B NMYHKT OTIIPABJE€HUS TEIJIOXOA BO3-
BpaillaeTcs yepe3 54 yaca rocJie oTIIbITHsE U3 Hero. OTBeT AaiiTe B KM/Y.

1.1.70. Tertoxon NPOXOAUT MO TEYEHHUIO PEKH 10 MyHKTa HazHavyeHUs1 336 KM U mocJie CTOSTHKH
BO3BpalllaeTcs B YHKT oTIpaBieHusi. Haiinure ckOpOCTh TenyuioxoZa B HEMOABUXKHON BOJZIe, €CJIA CKO-
POCTb TE€YEHUs] paBHA S KM/4, cTosiHKa aauTcs 10 yacos, a B MyHKT OTIPaBJeHUsl TEIJIOXO] BO3Bpa-
niaetcst yepe3 48 yacoB mocsie OTILIBITHSL U3 Hero. OTBeT maiiTe B KM/4.
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1.1.71. MoropHas s04Ka Mpoluia NpoTuB TedyeHus: peku 117 kM u BepHyJIach B MyHKT OTIIpaBJie-
HHsl, 3aTPATHB Ha OOPATHBIN MyThb Ha 4 Yaca Menbire. Haiiinte cCKOpOCTb JIOAKH B HEMOABHXKHOM BOJIE,
€CJIM CKOPOCTb TeueHUs paBHa 2 KM/4. OTBeT gaiiTe B KM/4.

1.1.72. MoropHas JioAKa NMpoILia TPOTHB Te4eHHs1 peKH 247 KM U BepHYJach B IIYHKT OTIIpaBJie-
HMsI, 3aTPaTUB Ha oGpaTHBIN MyTh Ha 6 yacoB MeHblie. HaiiiuTe CKOPOCTb TeUEHUS], €CJIU CKOPOCTD
JIOZIKK B HEMOJABHUXKHON Bojie paBHa 16 kM/4. OTBeT JaiiTe B KM/4.

1.1.73. Ha usrortosiienue 27 petajieit nepsbiii paboumii TpaTUT Ha 6 4acoB MeHbille, YeM BTOPOM
pabouuii Ha M3TOTOBJIEHHE 54 TakuxX Xe jetaneid. MI3BecTHO, YTO mepBbIi pabouMil 3a yac JejlaeT Ha
3 netanu 6osbiue, yem BTopoi. CKOJIBKO JeTaiel B Yac JejiaeT BTOPOU paboumii?

1.1.74. Ha usrorosJienue 572 netajeii nepsblii paGounii 3aTpaunBaeT Ha 4 yaca MeHbIlle, 4eM BTO-
poii pabounii Ha usrotosaenune 650 neraneit. FssecTHo, 4to nepblii pabounii 3a yac fesaet Ha 1 ne-
Taib 60sbine, 4eM BTopoit. CKOJIBKO AeTalell B yac AejaeT mepBblid pabouuii?

1.1.75. 3aka3 nHa usrorosnenue 180 metaneit mepsblii paGouuii BeimoMHsIET Ha 3 4yaca ObICTpee,
yem BTOpoi. CKOJIBKO JieTalell 3a Yac M3TOTaBJMBaeT BTOPOil pabouMii, €CJIM U3BECTHO, YTO IEPBbIH
3a yaC M3roTaBJIMBaeT Ha 3 Aetaau OoJiblie?

1.1.76. 3aka3 Ha usrotonJeHue 240 netaneil mepBbiil paboumii BhIoHsIeT Ha 1 yac GbICTpee, YeM
BTOpOii. CKOJIBKO JeTajleii 3a 4aC U3rOTaBJIMBAET BTOPOil pabouuii, €c/iM M3BECTHO, YTO NEPBBIN 3a yac
u3rotapiuBaer Ha 1 netasnp 6osbiie?

1.1.77. JIBoe pabouunx, paboTast BMECTe, MOTYT BBIIOJIHUTH paboTy 3a 12 nHell. 3a CKONbKO AHEH,
pa6oTas OTIEJIbHO, BBIMOJHUT 3Ty paboTy mepBbIii pabouHii, eciu OH 3a 4 IHA BBINOJHSAET TaKylo Xe
yacTh paboThI, KaKyl0 BTOpod — 3a 3 AHS?

1.1.78. /IBoe pabouux, paboTass BMecTe, MOTYT BBIMOJHUTH paboTy 3a 9 AHel. 3a CKONbKO AHEH,
paboTasi OT/EJIbHO, BBIIOJHUT 3Ty paboTy mepBbIii pabouuii, €CIM OH 3a 5 JHel BBINOJHAET TaKyIO e
4acTh paboThI, KAKyl0 BTOpOi — 3a 3 AHS?

1.1.79. TInIUTOYHUK AOJXKeH yaoXkuTh 168 M2 minutku. Eciiu oH OyzeT ykiaabBaTh Ha 2 M? B IeHb
6oJiblile, YeM 3aIIaHMPOBAJ, TO 3aKOHYMT paboTy Ha 2 AHA paHbuie. CKOJBKO KBaJpPaTHbIX METPOB
IUIMTKY B JieHb IUIAHUPYeT YKJIaAbIBaTh NJIMTOYHHUK?

1.1.80. TITUTOYHMK JOMXKEH yI0XKMTb 324 M2 mutku. Ecin oH Gyner yknaapiaTh Ha 9 M2 B ieHb
6oJIplile, 4YeM 3aIlIaHUPOBaJ, TO 3aKOHYMUT pabory Ha 6 nHeil paHbuie. CKOJIbKO KBaAPaTHBIX METPOB
IUINTKH B JIeHb IIAHUPYET YKJIAAbIBaTh NJIMTOUYHHUK?

1.1.81. CmMemiaay HEKOTOPOEe KOJUYECTBO 18-MpOIleHTHOrO pacTBOPa HEKOTOPOT'oO BElEeCTBa C Ta-
KM e KOJMYecTBOM 16-1polleHTHOro pacTBopa 3Toro BemiecTBa. CKOJIBKO IPOLEHTOB COCTaBJIsiET
KOHIIEHTPALUsl MOJYyYHBLIETOCS pacTBOpa?

1.1.82. Cmewanu 3 auTpa 10-IpOlLIEHTHOTO BOAHOTO PacTBOPa HEKOTOPOTO BelllecTBa ¢ 12 mTpa-
MM 40-IIPOLEHTHOTO BOJHOTO PacTBopa 3TOro e BeilecTBa. CKOJIBKO TPOIEHTOB COCTaBJISIET KOH-
L[EHTPaLYsl [TOJy4YHBILEroCsl pacTBOpa?

1.1.83. MmeeTcs aBa ciiaBa. [lepBblil comeput 5% HUKesl, BTOpoil — 25% HuKess. VI3 aTuX ABYX
CIIJIaBOB TIOJNYYMJIM TPEeTHii ciiaB Maccoit 250 kr, coxepxkamuit 20% nukess. Ha ckosbko kusorpam-
MOB Macca MepBOro CIIJIaBa MeHbIlle MacChl BTOPOTO?

1.1.84. IlepBblii ci1aB coaepkuT 5% Menu, BTopoit — 14% Meau. Macca BToporo cijiaa 6oblie
Maccel mepBoro Ha 10 kr. M3 9TuX AByX CIJIaBOB MOJIyYWIM TPeTuil ciias, coxepxaiuit 10% menu.
Haiinute maccy Tpetbero ciiaBa. OTBeT AaiiTe B KWJIOTPaMMaXx.

1.1.85. Bpurazga MaspoB kpacur 3a6op aanHoit 140 MeTpoB, eXelHeBHO yBeJnunBas HOPMY TOKpa-
CKM Ha OJHO U TO e YUCJIO MeTpOB. MI3BeCTHO, uTO 3a MEPBbIA U MOCJIEIHUI IeHb B cyMMe Opurazia
noxpacuna 70 Metpos 3abopa. Onpeesute, CKOJIbKO AHeH Opyraza MalsipoB Kpacuia Bech 3a60p.
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1.1.86. Pa6oure npokKJaabiBalOT TOHHE b AJUHONW 112 MeTpOB, €XKeHEBHO YBEJIMYMBAsi HOPMY
NPOKJIZJIKK HAa OIHO M TO K€ YMCJIO MeTpoB. VI3BeCTHO, YTO 3a MepBBIl JeHb paboune MPOJIOXKHUIN
7 MeTpoB TyHHeJs1. OnpenesuTe, CKOJIBKO METPOB TYHHEJIS IIPOJIOXKKUIN paboune B IIOCI€IHHUIH J€HD,
eciu Bcst paboTa ObLa BbIOJIHEHA 32 7 JHEH.

1.1.87. ABTOMOOWJIb BbieXall C TIOCTOSTHHOM cKopocThio 72 KM/4 u3 ropoaa A B ropox B, paccto-
sTHUe MexXay KoTopbiMHM paBHO 342 kM. OnHoBpemeHHO ¢ HUM U3 ropoaa C B ropoxa B, paccrosinue
MEXIY KOTOPbIMHU pPaBHO 276 KM, C TOCTOSTHHON CKOPOCTBIO Bbiexasl MOTOLUKIHUCT. [To ropore oH cae-
JIaJ1 OCTaHOBKY Ha 45 MUHYT. B pesy/ibTaTe aBTOMOOU/Ib ¥ MOTOIMKJI IPUOBLIU B ropoa B oaHoBpe-
MenHo. Haiiaute ckopocTh MoTormkiaucta. OTBeT naidTe B KM /4.

1.1.88. ABTOMOOWJIb BbIEXAJ C TMIOCTOSTHHOM CKOpOCThIO 66 KM/4 U3 ropona A B ropox B, paccto-
siHHe MeXIy KoTopbiMu paBHO 385 kM. OxHoBpemeHHO ¢ HUM u3 ropoaa C B ropoxa B, paccrosinue
MeXy KOTOPBIMU paBHO 372 KM, C MOCTOSTHHOH CKOPOCTBIO Bblexasl MOTOLMKJIUCT. 1o nopore oH cae-
Jlaj ocTaHOBKY Ha 40 MUHYT. B pe3sysbTaTe aBTOMOOH/Ib ¥ MOTOIUKJ TIPUOBLIN B ropoa B oaHoBpe-
MeHHO. Haiiaute ckopocTh MoTolmKaucTa. OTBET faiiTe B KM/4.

1.1.89. Ilo aByM napajjiebHBIM XeJIe3HOAOPOXKHBIM My TSM IPYT HaBCTPEUy APYTY CIEAYIOT CKO-
PbIi U MacCaXKUPCKUI Moe3/1a, CKOPOCTH KOTOPBIX paBHbI COOTBETCTBeHHO 60 KM/4 1 40 kM/u. J[nunHa
naccakupckoro noesja pasaa 350 merpam. Haiiqure 1iuHy cKOporo noesza, eCii BpeMsi, 3a KOTOpoe
OH IIpolIeJ MUMO ITacCaXXUPCKOro 1oe3za, paBHo 18 cekyHaam. OTBeT maiiTe B MeTpax.

1.1.90. ITo aByM mapaj/ie/bHbIM eJe3HOAOPOXKHBIM ITYTsIM IPYT HAaBCTPEUy APYTY CAEAYIOT CKO-
PBIM U NMACCaXXUPCKUH M0e3/1a, CKOPOCTU KOTOPBIX PaBHBI COOTBeTCTBEHHO 60 kM/4 U 30 kM/4. [IuHa
naccaxupckoro noeszaa pasHa 400 merpaM. Halinute nimHy ckoporo moesna, et BpeMsl, 3a KOTOpoe
OH IpolleJl MUMO MacCaXXuPCKOro noesfa, paBHo 38 cekyHaam. OTBeT maiiTe B MeTpax.

1.1.91. /IBa roHI[MKa Y4acTBYIOT B TOHKax. VM NpeICTOUT MpoexaTh 32 Kpyra Mo KOJblIEBOM
Tpacce MpOTSKEHHOCTBIO 3,1 kM. O6a roHmMKa CTAPTOBAJU ONHOBPEMEHHO, a Ha (PMHULI HEPBbIit
NpULIEN paHblie BTOporo Ha 6 MuHyT. UeMy paBHsJIaCh CpeIHSSI CKOPOCTb BTOPOrO TOHINUKA, €CJIU
M3BECTHO, YTO NEPBbIH TOHLIMK B NEPBbI pa3 000rHAN BTOPOTO Ha KPYr 4epe3 51 MUHYTY mocne
crapra? OTBeT AaiiTe B KM/4.

1.1.92. /IBa roHmuKa yyacTBYIOT B roHkax. VIM mpeactout mpoexatb 99 KpPyroB IO KOJbLEBOM
Tpacce IPOTSKEHHOCTBIO 4 kM. O6a TOHINMKA CTapTOBaJM OMXHOBPEMEHHO, a Ha (PUHULI HepBHIit
IPUIIEN paHblIe BTOPOTO Ha 22 MUHYTHL. UeMy paBHsIaCh CPEHSISi CKOPOCTh BTOPOT'O TOHIUKA, €CJIN
M3BECTHO, YTO TEPBHIA FOHINMK B IepPBbIN pa3 06OTHaJ BTOPOrO Ha Kpyr uepe3 20 MHHYT mocJe
crapra? OTBeT faiiTe B KM /4.

1.1.93. IlyTemecTBeHHHK IEPEIIBLT MOpPE Ha sSIXTe CO CpeaHel cKopocTbio 21 kM/4. O6paTHO OH
JieTeJ1 Ha CIOPTUBHOM caMoJieTe co CKOpocThio 420 kM/4. HalinuTe cpeaHiOn CKOPOCTh My TEIECTBEH-
HHKa Ha NPOTSHKEHUU Bcero nmyTu. OTBET AaiiTe B KM/U.

1.1.94. Ilepsyio TpeTb Tpacchl aBTOMOOWJIb €Xasl CO CKOPOCTBIO 40 KM/4, BTOPYIO TPETb — CO CKO-
poctbio 60 kM/4, a moceHo — co ckopocThio 120 kM/4. HalizuTe cpemHio CKOPOCTh aBTOMOOHIIS
Ha IPOTsKeHUU Bcero nmyTu. OTBeT faiiTe B KM/4.

1.1.95. Ilerss * MuTsa BBINOJHAIOT OaMHAKOBBIH TecT. IleTst oTBevaer 3a yac Ha 10 BompocoB Te-
cta, a Muta— Ha 16. OHM OZHOBpEMEHHO Haya/li OTBeYaTh HAa BOMPOCHI TeCTa, U IleTs 3aKOHYMI
cBoii TecT no3xxe Mutu Ha 117 MuHyT. CKOJIBKO BONIPOCOB CONEPIKUT TECT?

1.1.96. Kons u Muts BHINONHAIOT 0AMHAKOBBIH TecT. Kosst oTBevaer 3a yac Ha 12 BOnpocoB Te-
cTa, a Muta— Ha 21. OHU OZHOBpPEMEHHO HAyalM OTBEYaThb HA BOMPOCHI TecTa, U KOs 3aKOHYMI
cBoii TecT no3xe Muth Ha 105 MuHyT. CKOJIBKO BOIIPOCOB COAEPIKUT TECT?

1.1.97. Kaxzplii u3 AByX paboumx ofMHAKOBOH KBaau(pUKalM1 MOKeT BBHITIOJTHUTD 3aKa3 3a 9 ua-
coB. Uepes 3 yaca mocjie TOro, Kak OAUH M3 HUX MPUCTYIHJI K BBHIIOJHEHUIO 3aKa3a, K HeMY IIPHCO-
eZIMHUIICA BTOPOi pabounii, U paboTy Hajl 3aKa30M OHM JI0BEJH 0 KOHIa yke BMecTe. CKOJIBKO ya-
COB MOTPe6OBAIOCh Ha BHIMOJHEHHE BCETO 3aKa3a?
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1.1.98. Kaxapiii u3 aAByX paboymx ONMHAKOBOM KBalU(pMKALUH MOXeT BBIIOJHWUTH 3aKa3 3a
17 4acos. Yepes 1 yac mocyie TOro, Kak OAMH M3 HUX MPUCTYIHJ K BHIIOJHEHHIO 3aKa3a, K HEMY IIpH-
COeIMHUJICA BTOPOH paboumii, U paboTy Hajl 3aKa3oM OHM JOBENH 10 KOHIA yxke BMecTe. CKONBKO
4acoB MOTPeOOBAJIOCH Ha BBIOJHEHHE BCETO 3aKa3a?

1.1.99. [IBe Gpurazsl, cocrosiniue U3 pabounx OAMHAKOBOM KBaIM(HKAIWH, OTHOBPEMEHHO Haya-
JI¥ BBIMOJIHATH JBa OMHAKOBBIX 3aKa3a. B nepBoii 6puraze 6s110 13 pabouunx, a Bo BTOpoit — 23 pa-
6ounx. Yepes 3 aHs mocsie Havasa paGoThl B nepBylo Gpurany nepemut 20 pabounx U3 BTOPOi Gpu-
ranpl. B utore o6a 3akasa 6bL1M BbIIOTHEHB! OHOBpeMeHHO. Halinute, ckonbko aHeil noTpe6oBasoch
Ha BBINIOJIHEHHE 3aKa30B.

1.1.100. /IBe Gpuraapl, cocTosiie U3 paboUNX OAMHAKOBOM KBaaM(UKALMH, OJHOBPEMEHHO Ha-
YajiM BBIMOJHATD [Ba OIMHAKOBBIX 3aKa3a. B mepBoii Gpurazne 6b110 9 pabounx, a Bo BTopoii — 11 pa-
604ux. Yepes 6 nHeil mocse Hayana paboThl B epByIo Opuraay nepeuuid 3 paboyux U3 BTOPOii 6pH-
rajgpl. B utore oba 3akaza ObUTH BBIIOJHEHBI OHOBpeMeHHO. HaiinuTe, CKobKo aHElH n10TpeboBanoch
Ha BBINIOJIHEHUE 3aKa30B.

1.1.101. OnuH MacTep MOXeT BBIIIOJIHUTD 3aKa3 3a 28 yacos, a aApyroit — 3a 21 yac. 3a CKOJIbKO ya-
COB BBIIOJIHAT 3aKa3 00a MacTepa, paboTtasi BMecTe?

1.1.102. Ilepsblit Hacoc HanosHsieT 6ak 3a 30 MUHYT, BTOPOil — 3a 48 MUHYT, a TpeTuii — 3a 1 yac
20 MuHYT. 32 CKOJIbKO MHHYT HAIOJHAT 6aK TP HAcoca, paboTasi OTHOBPEMEHHO?

1.1.103. /IBe Tpy6sI HanosHsiOT Gacceit 3a 4 yaca 30 MUHYT, a oxHa nepBas Tpyba HamoJIHsIeT
Gacceitd 3a 18 yacoB. 3a CKOJIBKO 4acOB HaIOJHsSET 6acceiiH oqHa BTOpas Tpyba?

1.1.104. Uropp u Tama kpacsat 3abop 3a 9 yacos. [Tama u Bosogas kpacat 3ToT ke 3abop 3a 12 ya-
coB, a Bosonss u Uropp — 3a 18 uyacoB. 3a CKOJBKO YaCOB MajbUMKU MOKpacsaT 3abop, paboras
BTPOEM?

1.2. UppaunoHanbHble ypaBHEHUA M BbIpaXKeHUA

1.2.1. HaiinuTe 3HaueHUe BHIPaKEHHUsI

1.2.2. HaiiguTte 3HaueHUEe BbIpaXXeHUs

1.2.3. Haiigute 3HaueHUe BbIpaXKeHUS 347 — 30%

1.2.4. Haiinute 3HaueHUe BbIpakKeHUs 233% — 208°.

V32 -V/18)-/8.
V2T - /48)-V12.

1.2.5. Haiigute 3HaueHHe BbIpa)kKeHUS

— —

1.2.6. Haiigute 3HaueHUe BbIpaKeHUs

1.2.7. HaiiguTe 3HauYeHWe BbIpa)KeHUST ———"— V48 -yi8 1’8
10,24
7 1,5 Y21
1.2.8. HaiiguTe 3HaueHUe BbIpaKeHUST ——+——,
v 0,35

1.2.9. Haligure 3HauyeHue BbIpaXKeHUs (]/H 1/1_5')(]/—-{- ]/—)
1.2.10. Haiiaute 3nayenue BbIpaKeHUs (1/§‘ V18 )(]/_‘ V18 )

7+ /18)

1.2.11. HaiinuTe 3HauYeHWE BbIPAXKEHUS T:
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2
7+ Y17

12 +7/119

1.2.13. Haiinute 3HaueHue BbIpa)keHUs (]/ 2% —]/ 16% ): |/ % .

i 2 /52 )./
1.2.14. Haiinute 3HaueHHe BbIpaKeHUA (]/23 —]/55 ) 25 -

1.2.12. Haiigure 3HayeHHUe BbIPaXKeHUs

1.2.15. Haiigute kopeHb ypaBHEHUS ]/x_——g = 4.
1.2.16. Haiigure Kopenb ypaBHenus 1/2x + 3 = 3.
1.2.17. Haiigure KOpeHb ypaBHEHHUS V-32-9x = 2.
1.2.18. Haiinure KOpeHb ypaBHEHUS m =2.

1.2.19. Pemmre ypasHenue 1/ 18 — 7x = x. Eciu ypaBHeHue uMeeT Goslee OHOTO KOPHsI, B OTBe-
Te 3aMMIIIUTEe MEHBIIUN U3 KOPHEeMH.

1.2.20. Pemmure ypaBHeHue /56 — x = —x. Ecau ypaBHeHue uMeeT 6oiee OIHOTO KOPHS, yKaXu-
Te GOJIbIINI U3 HUX. :

1
1.2.21. PemuTte ypaBHeHUe 3717 3
1.2.22. Pemivte ypaBHEeHUE > =L

8 —-3x 13°

1.2.23, HaiinguTte KOpeHb ypaBHEHUSI ]3/x +10 = 2.

1.2.24. Haiigure KOpeHb ypaBHEHHUS ]3/x +1 =2.

1.2.25. Cxopocth aBTOMOOWJISI, Pa3TOHSIOIIETOCS ¢ MeCTa CTapTa Mo MPSIMOJIMHEHHOMY OTpe3Ky
IyTH JTUHOHN / KM C IIOCTOSIHHBIM YCKOPEHHEM a KM/42, Bouucsietcs mo ¢opmyne v =71 2la. Onpe-
lieInTe HauMeHbIliee YCKOPEHHE, C KOTOPBIM JI0JIKEH IBUTAThCSI aBTOMOOWIIb, 4T0OBI, poexas 0,3 ku-
JiomeTpa, mpuobpecTu ckopocTh He MeHee 90 kM/4. OTBeT BbIpasuTe B KM/42.

1.2.26. CkopocTb aBTOMOOWJIS, Pa3TOHSIONIETOCS ¢ MeCTa CTapTa MO NMPSIMOJIMHEHHOMY OTpPe3Ky

IYTH JJIMHOM /[ KM C MOCTOSIHHBIM YCKOPEHHEM a KM/4?, Beruucsiercs: mo dopmyie v =71 2/a. Onpe-
JIeJIUTe HAUMEHbIliee YCKOPEHUE, C KOTOPBIM I0JIKEH ABUTaThCsl aBTOMOOUIIb, 4TOOBI, mpoexaB 0,4 Ku-
JomeTpa, npuobpect ckopocth He MeHee 140 kM/4. OTBeT BBIPAa3uTe B KM/U?.

1.2.27. Paccrosinve oT HabuozaTes s, HaXOAsA1erocss Ha HeOOJIbLIOH BbICOTE A M HaJ 3eMJieil, Bbl-
pOKEHHOE B KHUJIOMETpaxX, A0 HabJi0JaeMoil UM JIMHMU TOPH3OHTAa BBIYMCJSETCS 10 (opmysie

[ = |/ % , tne R = 6400 kM — paauyc 3emsn. Ha kakoii HauMeHbLIel BBICOTE CJefyeT pacHoJa-

raTbCsi HabJIOAaTe 0, YTOObI OH BHAE] FOPU3OHT HA PACCTOSTHMM He MeHee 12 kuiomerpoB? OTBer
BBIPA3UTE B METPAX.

1.2.28. PaccrosiHne ot Habsomatesiss, HAXOASIIEroCs HA BHICOTE I M HaJ 3eMJlel, BBIPA)KEHHOe

. ] / Rh
B KMJIOMETpPax, A0 Ha6J'IIOI[a€‘MOI/I UM JIMHHH TOPU3OHTA BBIYHUCIACTCA IO (l)OpMyJIe l = —sm , TAe

R = 6400 kM — paauyc 3emuu. YesloBeK, CTOSIIUIN Ha IUISKE, BUAUT FTOPU3OHT HAa PAaCCTOSIHUU 32 KM.
Ha CKoJIbKO METPOB HY’KHO NMOAHSATHCS 4€JI0BEKY, YTOObI PACCTOSIHME O FOPU30OHTA YBEJIHNYUIIOCH 10
36 kuioMeTpoB?
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1.2.29. [lna onpenenenus 3¢@eKTUBHOI TeMnepaTypbl 3BE3I MCIONb3YIOT 3akoH Credpana —
bonbumana, cormacHo kotopomy P = oS T', rae P — mouHocTs MU37ydYeHUus: 3Be3abl (B BaTTax),

-8 Br :
6 =57-10 2—KT — MOCTOsAHHasA, § — IIJIOIaLb OBEPXHOCTH 3Be3/bl (B KBAZPAaTHBIX METpax),
M .

a T — temneparypa (8 KenbBunax). Vl3BecTHo, 4TO 1ionaab MOBEPXHOCTH HEKOTOPOW 3BE3/IbI paBHA

1 15 .. . .
T 10 M?, a MomIHOCTb eé u3JyYyeHHs paBHa 9,12- 10* Br. Haiigure TeMIlepaTypy 3TOH 3Be3jIbi

B KespBuHax.

1.2.30. [Ina omnpenenenus 3¢d@deKTUBHOU TeMIepaTypbl 3BE3J HMCIOJb3YIOT 3akoH Credana—

Bonbumana, cormacHo koropomy P = oST', rae P — moumocTs U3/ly4eHUs 3Be3fbl (B BarTax),

-s Br
6=5710" —
m2-K
a T — temnepatypa (B KenbBuHax). VI3BecTHO, 4TO IJIOIaAb NOBEPXHOCTH HEKOTOPOIA 3Be3/Ibl PaBHA
—1%- 10" M2, a MomHOCTH €é uainyyenns papHa 4,56-10°" Br. Haiiure Temmeparypy 5Toit 3Be3ibi

B KenbBuHax.

— IIOCTOsIHHAasl, § — IUJIOMIaZb TIOBEPXHOCTH 3Be3bl (B KBaJAPAaTHBIX METpax),

1.3. CreneHHble ypaBHEHUA U BbIpaXKeHUA

1.3.1. HaiiguTe 3Hauenue Boipaxenns 3*-972.
_1
1.3.2. Haiinurte 3HayeHUe BbIpaXkeHUS 2°.16 2.

o 0,36 0,32
1.3.3. Haiiaute 3HaYeHHe BhIPaXKEHU S~ -25 " .

o 06 00,04
1.3.4. Haiigure 3HaueHue BbIpaxeHus 8 327 .
4 3

Y 7 7
1.3.5. Haiigute 3HayeHue BbipaxkeHus 7 -49°.

5

1
o 6 gl2
1.3.6. Haiinute 3HaueHue BbhjpaxkeHusa 3 -9 °.

55

1.3.7. Haiinute 3HayeHue BBIPAXKEHUS — =
6 »

38

1.3.8. Haiinure 3HaueHne BbIpaXXeHUS TR

6,2
1.3.9. Haiinure 3HayeHue BbIPOKEHUS St

37

1.3.10. Haiinure 3HaueHHe BbIpaXKeHHs — .
3 k3

3,2

1.3.11. HaiiauTe 3HaYeHHe BbIpaXKeHUs
12
22,5. 55
1.3.12. Haijijiute 3HayeHUe BbIpaXKCHUS >3
10~

1.3.13. Haiigure 3HayeHue BbIpaXKeHUS 41.3%:12%.

1.3.14. HaiiguTe 3HayeHHe BbIpaXKeHUS 12728.418.3748

17



18

1.3.15.

1.3.16.

1.3.17.

1.3.18.

1.3.19.

1.3.20.

1.3.21.

1.3.22.

1.3.23.

1.3.24.

1.3.25.

1.3.26.

1.3.27.

1.3.28.

1.3.29.

1.3.30.

1.3.31.

1.3.32.

1.3.33.

1.3.34.

1.3.35.

HaiinuTe 3HayeHue BoipaXkeHus: 9 -]4/ 125 - l]2/ 125.

6 3
Haiigure 3HauyeHue BhipakeHust 1/ 64 -1/ 64 .

20 5
. 3-V5
Haiigute 3HaueHue BbIDAXKEHU A —Q——

03
Ve yiz
3 9 )

Haiinute 3HaueHUEe BbIPaXKCHUS

I
V]
=i
=
=
o |
[¢”)
]
5
=
[¢°]
=
=
[¢”]
o]
g
g
[¢]
jast
=
bl
w
(o]
[=;]
S—
w

Haiinute 3HaueHue BbIpaXKeHUsI

17(m%)° + 7(m8)>

(4m12)°

Haiinute 3HaueHHe BbIpadkKeHUsT

7(m4)* + 18(m3)* '

Haiinute 3HauyeHue BhIpaXeHUs
(5m8)”

(63()3 a7

Haiinvre 3HaYeHue BbhIpaXKEeHHUS .
x3. 2571

(4x)2-x5

HaiinuTe 3HaueHue BbIpaXeHHUs )
x4 .5 x3

Haiiqure kopens ypasrenust 34 = 9.

Haiifute kopeHs ypaBHenust 4 = 16.

Haiiaute kopeHb ypaBHEHHS 4271 = 6L4
Haiiure kopens ypasHenust 36" ° = %
Haiiaure kopeHb ypaBHeHUs (%>3x_ ’ = %
Haiinute kopeHb ypaBHEHUST (%)1_7 = 3.
HaiinuTte KOpeHb ypaBHEHUs (%)“x =125
Hatinute xopeHb ypaBHeHUst (—51_)-)_5” = 125.
HaiinuTte kopeHb ypaBHEHUsI (%)18_3x = 64.



3-x
1.3.36. Haiinure KopeHb ypaBHEHUS (%) =9.

1.3.37. Haiinure xopeHp ypashenus 5' * % = 252,

1.3.38. HaiinuTe xopeHs ypaBenus 3° % = 1,5.2° 74

x—-6
1.3.39. Haiigute KopeHb ypaBHEHHUs (%) = 327,

x—-35
1.3.40. HaiizuTe KopeHb ypaBHEHUS (%) = 2"

1.3.41. B xozme pacmaja pagMOaKTMBHOIO H30TONA €r0 Macca YMEHBUIAETCSI MO 3aKOHY

4

T ' .
m(t) = my-2 °, rae m, (Mr) — HadaJbHAsI Macca U30TOIIa, ¢ (MMH.) — BpeMsl, TIPOILe/IIee OT Hadyallb-
HOro MoMmeHTa, I' (MHH.) — mepHoJ nojypacnajna. B HayanbHBIE MOMEHT BPEMEHHM Macca M30TOlla
my = 36 mr. Ilepuon ero nosypacnaga T = 10 mun. Yepes cko/ibko MHHYT Macca U30ToIa OyaeT paB-
Ha 9 mMr?

1.3.42. B xome pacnaza pagMOaKTUBHOIO M30TONA €r0 Macca YMEHBINAETCA [0 3aKOHY

m(t) = my-2 °, rae my (Mr) — HavaJlbHas Macca M30ToNa, ¢ (MMH.) — BpPeMsi, MPOIIe/Iiiee OT HaYyajlb-
HOro MomenTa, I (MMH.) — TepHOA Mojypacnaja. B HauanbHbI# MOMEHT BpEMEHM Macca M30Tona
m, = 48 mr. [lepuox ero nonypacnaza T = 8 muH. Yepes ckoibKO MHHYT Macca M30Toma OyzieT paBHa
3 mr? ‘

~|~

1.3.43. YpaBHeHue npoiiecca, B KOTOPOM y4aCTBOBAJI Ta3, 3alllChIBAeTCsl B BUJE pV* = const, tne
p (IIa) — naBnenue B rase, V — 00bEM rasa (B KyOMUECKHX METpPax), @ — IIOJOXKUTEIbHAs KOHCTAHTA.
IIpu xakoM HavMeHbIllEM 3HAYeHHH KOHCTAHTbI @ YMEHbIlIEHHe BUeTBEPO 00bEMA ra3a, y4acTBYIOIIETO
B 3TOM IIpOlIECCE, IPUBOJAUT K YBEJIHYEHHIO JaBJIeHUS] HE MeHee, YeM B 2 pa3a?

1.3.44. YpaBHeHue npoiiecca, B KOTOPOM y4aCTBOBAJ Ia3, 3alIUChIBAeTCs B BUJE pV” = const, Tae
p (Ila) — naBenue B rase, V — 06bEM ras3a (B KyOM4ECKUX METPaX), @ — MOJIOKUTETbHAsT KOHCTAHTA.
IIpn KakOM HaMMeHbIIeM 3HAYEHHH KOHCTAHTH @ yBeJanyeHue B 32 pa3a o6béMa rasa, y4yacTBYyIOIIEro
B 3TOM IIpoliecce, IPUBOUT K YMEHbUIEHHUIO aBJIeHUsI He MeHee, 4eM B 2 pa3a?

1.4. TpuroHoMeTpuyecKkue ypaBHeHUA U BbIpaXKeHHUA

1.4.1. Haiizurte coso, ecay sina = —-@ o€ (n; —3—25)

1.4.2. Haiigute sino, ecinu coso = -@ U o€ (1,9m; 2x).

1.4.3. Hatigure 18cos2«, ecau cosa = 0,7.

1.4.4. Halinnte —46cos2a, ecau coso = 0,1.

o 1 T
1.4.5. Haiigure tgo, ecam cosd = ——— H ol € (—; n).
V10 2
. . 1 3n .,
1.4.6. Haiigure tgo, ecau sino = ~—2-6— HoE (—2—, 2n).

1.4.7. Haiinute 3HaueHue BbipaxkeHus 8sin135°- cos45°.

1.4.8. HaiiiuTe 3Havenue Boipaxenus 2716 tg%sin—}.
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1.4.9. Haiigure 3HaueHue BblpakeHust 61/2 cos%cos%.

1.4.10. Haiinure 3HaueHne Boipaxenus 327/3 cos ( - %)sin ( - %)

1.4.11. Haiigure 17 cos2a, ecau sind = 0,8.

1.4.12. Haitnure 49cos2a, ecau coso = %—

1.4.13. Haiiute 3Hauenue Bhipaxenns —471/3 cos(—750°).
1.4.14. Haiinute 3HaueHHe BhIPAXKEHUS —441/7 (cos—315°).
1.4.15. HaiinuTe 3HaueHHe BBIPAXEHHs -321/3'tg(—600°).
1.4.16. Haiinute sHauenue Bbpaxenus —297/3 tg(—60°).
1.4.17. HaiiguTe snauenne Boipaxenus 307/3 sin1020°.
1.4.18. Haiizute 3Hauenve Boipaxenns —34 /3 cos930°.

1.4.19. Haiinure snauenue sbipaxenus 10/3 tg390°.
1.4.20. Haiinute 3HaueHue BoipaxkeHust 35tg 14°- tg76°.

48sin76°
sin284° °

0s98°

1.4.21. Haiinute 3HayeHNe BbIpAKEHUS

1.4.22. Haiiaute 3HaueHUe BHIPAKEHUS
o

1.4.23. HaiinuTte 3HaueHUe BBHIPAKEHHS 28tg48

tg132° °

1.4.24. Hajinute 3HaYeHUe BbHIPAXKEHHS ——1752354%60
1.4.25. Haiinute sHauenue BbipaxeHus: —24tg70°- tg160°.

2sin32°- cos32°
sin 64°

—6sin32°
sin16°-sin74°"

1.4.26. Haiinvurte 3HaueHHe BBIpasKEHHS

1.4.27. Haiiavure 3HaueHue BbIpaKEeHUS

—9sin136°

1.4.28. Haiinure 3HayeHUe BBHIpAXKEHUST ——— "0
A p 0568°- c0s22°

30 (sin?28° — cos?28°)

1.4.29. Hajiiaute 3HayeHUe BHIPAKEHUS

cos56°
. . 13n 13n
1.4.30. Haiizure 3HaueHne BbIpaxkeHus /2 SIn—g="- €OS—5=.

1.4.31. Haiinute 3sHaueHne BbipaxkeHus /75 cosz% -V75 sin2——i—72£.

1.4.32. Haiinure 3Hauenune Boipaxenus /32 COSZ% - V8.

—12

1.4.33. HaiiquTte 3HaueHUe BBIPAKeHUS .
A P sin? 131° + sin2 221°

-4
sin? 27° + sin2 117°°

1.4.34. Haiinvrte 3HaueHue BbIpaskeHHs



- =24
cos2 127° + cos2217°°

1.4.35. Haiinure 3HaueHue BbIpaXkeHUs

-38
cos2 15° + cos? 105°°

1.4.36. Haiinure 3HaueHUEe BBIpasKEHUS

1.4.37. Haiiqure M—, ecau sin2a = 0,2,
5cos2o

1.4.38. Haiigute 3_51n_6_9(_’ ecau sin3uo = 0,8.
Scos3a

1.4.39. Haiigute sin(lz’E - o(), ecau sino = 0,8 n a € (%, n).

1.4.40. Haiigure Ssin(% - o(), ecam sinot = —0,6 u o« € (1,57; 27).

1.4.41. Haiigure tg? o, ecnu 4sin2 o + 7cos2 ot = 6.
1.4.42. Haiigure tg? o, ecnu 6sin?o + 11cos2 o = 8.

' . TX o .
1.4.43. Pemte ypaBHeHUE sin—= = — 1. B orBere HanuiiuTe HanOOIBIIMI OTPULIATEIIBHBII KOPEHD.

n(2x—3) _ _1/2

i 5 B orBere 3amummTe HaubOJBbLINIA

1.4.44. Haiinute KopeHb YypaBHEHHUS COS

OTpULATEIbHBIN KOPEHb.
nx o o
1.4.45. Pemure ypaBHEHUE tg = 1. B otBeTe HanmuuuTe HAMGOIBIINI OTPUIATEIBHDINA KOPEH.

1.4.46. PemuTte ypaBHeHUe tgn(L;—Q = —1/3. B oTBeTe HanUMHKTEe HAUMEHDBIIUIN TTOJOXHUTEb-

HbIA KOpDEHb.

1.4.47, Msu 6pocuin moj YrjoM o K IUIOCKOW TOPU30HTANbHOI MOBEPXHOCTH 3eMiU. Bpemst

2v,sina

noJéTa Ms4a (B CeKyHZax) olpezesieTcs no dopmyie t = . IIpu kakoM HauMeHbIEM 3Haue-

HMU yria o (B rpajycax) BpeMs IOJIETa OyAeT He MEHBLIE 5 CEKYHII, €CIM MY OPOCAIOT ¢ HAYAIbHOI
CKOPOCTBIO vy = 25 M/c? CunTaiiTe, YTO ycKOpeHue cBoboaHoro nagenust g = 10 m/c

1.4.48. Hebosbmioii MsiuK GPOCAIOT MO/ OCTPHIM YIJIOM of K TIJIOCKOH FOPM30HTAJIBHOW MOBEPX-

HOCTH 3eMJId. MakcuMaibHasi BBICOTA 110JIETa MSIYMKA, BbIPAXKEHHasi B MeTpax, onpezesiercs hopMy-
2

[
qoit H = é(i — cos2a), rae v, = 22 M/c — HayaJbHasi CKOPOCTb MSTYMKA, & § — YCKOPeHHe CBOOO-

Horo najenus (cuuraiite g = 10 M/c?). [Ipu kakoM HauMeHblIeM 3HaYeHUH YIja o (B rpafycax) Ms-
YUK IPOJIETUT HaJ cTeHoi BbicoToit 11,1 M Ha paccTostHumM 1 M?

1.4.49. HeGonbioit MIYUK GPOCAIOT 11O OCTPHIM YIJIOM of K TJIOCKOW TOPU30HTAJIBHOM MOBEpX-
2

vy .
HOCTH 3eMJM. PaccTosiHue, KOTOpOe npoJjieTaeT MSYMK, BbluUcasercs 1o ¢dopmyne L = Eﬂ sin2a (M),

rie vy = 24 M/c — HadaJbHas CKOPOCTh MAYHUKa, a § — YCKOPEHHE CBO60lIHOFO nageHusi (CYUTAHTE
0

g = 10 M/c?). [Ipu KkakOM HaUMEHbILEM 3HaYeHUHU yria (B rpajycax) MsS4YMK IepeeTUT PeKy LIMpH-
Holt 28,8 M?

1.4.50, [IBa Tena maccoil m = 3 Kr KaXKoe, IBUXKYTCS C OAMHAKOBOM CKOpOCTblOI v =10 m/c nox
yIJIOM 20 APYyT K ApYry. DHeprusi (B AXKOYJISIX), BbIAEJSAIOUIAsCS TIPH UX aOCOTIOTHO HEYNIPYTOM CO-
yZAapeHuH, onpesessiercss BbipakenneM Q = mu?sin?a. Ilog KakuM HauMeHBIIUM YTJIOM 20 (B rpaay-
cax) JOJDKHBI IBUTATHCS TeJIa, YTOOBI B pe3yJibTaTe COYAAPEHHUs BbLIEIHIOCh HE MeHee 75 JKOyJiei?
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1.5. Jlorapupmuueckne ypaBHEeHMA U BbIPAKEHUA
1.5.1. Haiinurte 3Hauenue BoipaxkeHus log, 8. |
1.5.2. Haiiaute 3HaueHue BoipaxxeHus log, 1000.
1.5.3. Haiinure 3HaueHHe BbIpaxkeHHA logys32.
1.5.4. Haiigute snayenue BbipakeHus log,, 100.

1.5.5. Haiiaure 3HayeHHe BoipaxkeHust logg log, 64.

1.5.6. Haiinute sHayeHue Boipaxenus 18 log, %/7 .

1.5.7. Haiinute 3HayeHue BeIpaxkeHus log %3.

1.5.8. Haiiaure sHauenue Bolpaxcenus log ; 1/25.
25

o log, 4
1.5.9. Haiigure 3Hauenve Bbipaxenus 18-3 .

o log 7
1.5.10. Haiixurte 3HaueHne BhipaxeHus 216 © .

1.5.11. Haiinure sHauenune Boipaxenus (log; 343)- (log, 8).
1.5.12. Haiinute 3nayenue BoipaxkeHus (log, 16)-(log; 9).
1.5.13. Haiiaure 3HaveHue Bbipaxenus log, 0,01 + logys 4.
1.5.14. Haiiaure 3HaveHue Bbipaxkenus log, 64 + log, , 100.
1.5.15. Haiiaute sHayenue Bbipaxxenusi logs 6,25 + logs 4.
1.5.16. Haiinure 3Hauenue BripakeHust logg 256 — logg 0,5.
1.5.17. Haitaure sHaueHne Bbipaxenus logyg 10 — log,e 6.

log, 729

1.5.18. Haiiaure 3HaueHue BbIpakeHHst .
log, 9

log, 8

1.5.19. Haiiaure 3HaYeHMe BBIpaXKEeHHs .
logg; 8

1.5.20. Haiigute sHayeHye Bbipaxenus logs2-log, 25.

1.5.21. Haitnure sHaueHue BbIpaxkeHHst 10g 559 - log, 4.

“ 3log 11
1.5.22. Haiizute 3HayeHue BHIpaXKeHUs 5 ° .

. ]ogeﬁ
1.5.23. Haiinvrte 3HaueHue Boipaxkenus 36 .

log, 2 log, 7
1.5.24. BrpiuMcauTe 3HavyeHue BbIpaXKeHHs | 7 )

logy 7 logg 2
1.5.25, Breruucaure 3HaueHue BhIpaXkeHHs | 5 ) .



1.5.26. Haiigute xopeHb ypaBHeHust logg(—3 + x) = 1.

1.5.27. Haiaute kopenb ypaBHeHus log, (-5 — x) = 3.

1.5.28. Haiigure xopeHb ypaBHeHus log, (15 + x) = log, 2.
1.5.29. Haiinute kopenb ypaBHeHus logg (10 — x) = logg 7.
1.5.30. Haiinute xopenb ypaBHeHUst logg(x + 7) = logg(6x — 13).
1.5.31. Pemute ypaBHeHue log,(8 + 3x) = log,(3 —x) + 1.
1.5.32. Haiinute xopeHb ypaBHeHus log; (14 — x) = 2log, 5.

1.5.33. Haiiaute kopenb ypaBHeHus log; (18 — x) = 4log, 2.

log3(7 - x)

1.5.34. Haiinute KopeHb ypaBHEHUS 3 = 5.

log, (x+1)

1.5.35. Haiiaurte kopeHb ypaBHEHUS 2 =3

1.5.36. Haiinute xopeHb ypaBHeHus log; 25277 = 8.

1.5.37. Haitaute xopeHb ypaBHenus logg 2°7% =3,

1.5.38. Pemurte ypaBnenue log, , ¢9 = 2. Ecau ypaBHeHue umeet 6osiee 0OHOTO KOPHSl, B OTBETE

YKaXHUTE MEHbIINHI U3 HUX.

1.5.39. Pemute ypaBHeHue log, ;49 = 2. Eciu ypaBHeHue uMeeT 6oJiee OHOTO KOPHSI, B OTBETE

YKaKHTe MEeHbUIUN U3 HUX.

1.5.40. [Ins oborpeBa nmomelleHus1, TeMnepatrypa B koropoM paBHa Ty = 20°C, yepe3 paauarop
OTOIUIEHHUS] MPOITYCKAIOT ropsiuyio Boxy Temneparypoii Ty = 88°C. Pacxon mpoxozsiieit yepes Tpyby
Bozbl m = 0,3 kr/c. IIpoxoas no Tpy6e paccrosnue x (M), BoAa oxaaxaaercs 40 Temnepatypbl T(°C),

ﬂ>1< Br
r-°C M-°C

— KO-

. Tz -T .
NpUYEM X = a%logz% (M), e ¢ = 4200 — TemJIOBMKOCTb BOBL, ¥ = 21
—in

a¢dunrent tenaoobMeHa, a o = 1,6 — noctosinHas. [lo xakoit Temnepatypsi (B rpagycax Llenbcust)

OXJIAUTCSI BOJA, €CJIM JAUHA TPyObl 96 M?

1.5.41. [lnsa oborpesa nomeeHus, TeMneparypa B KotopoM pasHa T = 15°C, uepes pagmatop
OTOILJIEHUST NPOIYCKAIOT ropsiuyio Boxy TeMneparypoit Ty = 59°C. Pacxon npoxoasiueii yepe3 Tpyoy
Boabl m = (0,3 kr/c. Hpoxozm no Tpy6e paccrosiHue x (M), BoJa OXJIaxkaaeTcsi 10 Temmeparypsl T (°C),

B
— TENMJ0EMKOCTb BOJBIL, ¥ = 28 —— T _ ko-

NpUYéM x = o(—log2 ” (M) rae ¢ = 4200 ﬂo °C

C

adduLmeHT TeHJIoo6M6Ha, ao= 1,5 — nocrosiHHas. [lo kakoil TemnepaTypsl (B rpaaycax Lleabcust)

OXJIQIUTCSI BOJA, €CJIu JunHa Tpy6bl 135 M?
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1.6. OyHKUMKM U rpaduKu

1.6.1. Ha pucynke nsobpaxén rpapmk ¢yskumu f(x) = kx +b.

Haiigure f(—5).

1.6.2. Ha pucynke usobpaxéd rpadpux dbysxuuu f(x) = kx +b.

Haitpute f(—9).

1.6.3. Ha pucynke usobpaxén rpapux dysxuuu f(x) = kx+ b.

Haitnure f(12).

1.6.4. Ha pucyHnke uzobpaxén rpadpuk dyHkuymu f(x) = kx +b.

Haiinure f(8).

1.6.5. Ha pucynke uzoGpaxén rpapuk dyukuuu f(x) = kx +b.

Haiinure f(—16).
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1.6.6. Ha pucynke usobpaxén rpapux dynkumm f(x) = §+ a. J
Haiinure, npu kakoM 3HaueHUU X 3HaueHue GpyHKmuH pasHo 0,8.
N
1
’ S N D GEE G S SR SR Sah e Gen S x
ol -
1.6.7. Ha pucyuke usobpaxéHn rpapux ¢byHkuuun f(x) = §+a. Y
1
HaiinuTe, npu kakoM 3HaueHMH X 3HayeHue GYHKIMU paBHO —3,1. 1
0
RN S N S (s [t s A S (N
\
|
1.6.8. Ha pucyHke usobpaxén rpadpuk ¢ynkuuu f(x) = % +a. Ay
Haiiaure, npu xakoM 3HaUYe€HUU X 3HaueHHe (YHKI[MU PaBHO 2,2.
' e
111
/
3 %
1.6.9. Ha pucynke usobpaxén rpadpux ¢yukimu f(x) = f +a. JAY
Haiiavre, npy KakoM 3HaYeHUH X 3HayeHue GyHkimu pasHo 0,75.
~ 1 1
0} 1 x
1
1.6.10. Ha pucynke usoOpaxéH rpapux ¢pyuxkuuu f(x) = §+ a. Y
Haiinure, mpu kakoM 3HaueHUU X 3HaYeHue GYHKIMU paBHO —27. ,[ 1
| (0] 4 F
/f
/
/
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1.6.11. Ha PUCYHKe U300paKEH
f(x) = 2x? + bx + c. Haiinure f(-5).

1.6.12. Ha PUCYHKeE n300paxéH
f(x) = —2x%+ bx + c¢. Haitaure f(5).

1.6.13. Ha PUCYHKe 1300pakEéH
f(x) = x2 + bx + c¢. Haiiaure f(—1).

1.6.14. Ha PHCYHKe u300paxeén
f(x) = —x% + bx + c. Haiigure f(—8).

1.6.15. Ha PUCYHKe U300pakéH
2f(x) = 2x2 + bx + ¢. Haiigure f(—6).
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1.6.16. Ha PHCYHKe U300pakén rpaduk dyHkumn
f(x) = b+ log,x. Haiiaure f(32).

1.6.17. Ha  pucynke n300paxéH rpaduk byHKIHH
f(x) = b+ log,x. Haitnute f(27).

1.6.18. Ha PHCYHKE U300pakéH rpaduK dyHk1MN
f(x) = b+ log,x. Haiiagure f(16).

1.6.19. Ha PHCYHKe N300paXKéH rpaduk dyHkuHH
f(x) = b+ log,x. Haiiaure f(é)

1.6.20. Ha PHCYHKe U300paKEH rpadukK dyHx1MHN
f(x) = b+ log,x. Haiinure £(0,25).

1.6.21. Ha pHCYHKe U300pakén rpaduk dyHkuMU
f(x) = log, (x + b). Haiiaure 3HaueHue X, IpH KOTOPOM f(x) = —4.
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1.6.22. Ha pHCYHKe n300paxéH rpadux yHxunn
f(x) = log, (x + b). Haiinure 3nayenue x, npu kotopoM f(x) = —5.

1.6.23. Ha PUCYHKe HU300paKEH rpaduk dyHKIIH
f(x) = log, (x + b). Haiinute 3Hauenue x, nipu KotopoMm f(x) = —4.

1.6.24. Ha PHCYHKe H300paxén rpaduk pyHKIMH
f(x) = log, (x + b). Haiinute 3Hauenue x, npu kotopoM f(x) = —4.

1.6.25. Ha pPHCYHKe N300paxkéH rpaduk byHKIUN
f(x) = log, (x + b). Haiinure 3nauyenue x, npu xotopom f(x) = —5.

1.6.26. Ha pucynke nsobpaskeHns! rpaduxu ¢pynkuuii f(x) = ay/x
u g(x) = kx + b, xoropsle nepecekaoTca B Touke A. Haitaute opau-
HaTy TOYKH A.

1.6.27. Ha pucynke uso6pasens rpapuku GyHkumit f(x) = ay/x
u g(x) = kx + b, xoTopble Nepecekaiorcs B Touke A. Haiinure opau-
HaTy TOYKHU A.
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1.6.28. Ha pucynke uszo6paxeHs rpaduku pyHkumii f(x) = ay/x 49 r
u g(x) = kx + b, xoTopble nepecekaotcs B Touke A. Haiinure opau- 4 ]
HaTy TOYKH A. / A
1-‘1
ol-1 A el
yd
1.6.29. Ha pucynke uso6paseHsl rpaduxu dpyskumii f(x) = ay/x AY
u g(x) = kx + b, xoTOpble NepecekaioTcs B Touke A. Haiinute opau-
HATy TOYKU A. : ‘ ™~ al
4 =
1'?[1 N
0 x
1.6.30. Ha pucynxke usoGpaxens rpaduku byskumii f(x) = ay/x AY
u g(x) = kx + b, xoTopsle nepecekaiotcsi B Touke A. Haiiaure opauHa- ‘
TY TOYKHU A. ™~ 1
o] 1™ e
My
N

1.7. BepoAatHoCTb

1.7.1. B c6opHuke O6usietoB 1o xuMuHu Bcero 50 6usetoB, B 20 U3 HUX BCTPEYAETCsl BOIPOC IO
yriaesopoponaM. HaiiiuTe BepOSTHOCTH TOro, 4TO B CJIy4yaifHO BBIODAaHHOM Ha 3K3aMeHe Ousete
IIKOJIBHUKY JOCTaHeTCsl BOIPOC MO YIJIeBOAOPOZAAM.

1.7.2. B c6opHuke 6unetoB no ¢pusuke Bcero 25 6uertoB, B 13 U3 HUX BCTpeyaeTcs BOIPOC TI0
onrtuke. Haiiiute BepOsSTHOCTD TOTO, UTO B CyYaiiHO BHIODAaHHOM Ha 3K3aMeHe OuJleTe IIKOJIbHUKY He
JOCTAaHEeTCsl BOIIPOCa IO OTTHKE.

1.7.3. Ha yeMnuoHaTe MO NPBLKKaM B BOAY BHICTYMAIOT 20 CIOPTCMEHOB, CPeI HUX O MPBITyHOB
u3 Tosutanauu u 7 npbiryHoB u3 Benecyasbl. [Topsok BBHICTYIUIEHHI onipefessieTcs: skepeObEBKOM.
Haiinvute BeposITHOCTb TOTO, YTO CeIbMBIM GYyAeT BHICTYNATh NPHITYH U3 [osnaHaum.

1.7.4. Ha yemnuoHaTe 1O MPBIKKAM B BOAY BHICTYNAIOT 50 CIIOPTCMEHOB, cpefil HUX 7 MPHITYHOB
u3 Utanuu u 10 npbirynos u3 Kanans!. Ilopsinok BeicTyIIeHuUit onpesiesiercs xepebbépkoit. Haiiau-
Te BEPOSITHOCTDb TOTO, YTO ABA/IATH BTOPBHIM GyIeT BHICTYNATh NMpPbIryH u3 Vtanuu.

1.7.5. Ha cemunap npuexanu 4 yuyénsix u3 Hopseruu, 2 u3 Vcnanuu u 6 u3 Uranuu. Ilopsnox
JOKJIaioB onpefiessiercs: kepebpéBkoil. Haiigute BepOATHOCTH TOTO, YTO OAMHHAJLATHIM OKAXeTCs
JnokJjaza yyénoro usz Uramum.

1.7.6. Ha copeBHOBaHMS 10 METAaHUIO sifipa Tipuexayiii 7 cioprcMeHoB u3 Poccum, 7 us IlIBennn
u 6 u3 Cepbuu. Ilopsiaok BbICTyIIEHUH onpefesieTcst xepeObéBKoi. HaliauTte BEpOATHOCTD TOTO, 4TO
ceZIbMBbIM OyzieT BBICTyNaTh croptcMed u3 Illsenun?

1.7.7. B knacce 6 yyamuxcs, cpeau Hux nasa apyra — Cepreit u Ouser. Yyamuxcs ciyyallHbIM
obpa3oM pa3buBaloT Ha 2 paBHble rpynmsl. Halinure BeposiTHocTh TOro, uto Cepreit u Oser okaxyTcst
B OJHOH rpyimIie.
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1.7.8. B napannenu 51 yyammiics, cpeau Hux asa apyra — Cepreii u Banum. Yyaumxcs ciydai-
HbIM 06pasoM pasbupaioT Ha 3 pashbie rpynmnbl. Haiinurte BeposiTHocTh Toro, uto Cepreiit u Bagum
OKaXXyTCs B OJTHOM TpyIIe.

1.7.9. B cpeanem u3s 150 kapmMaHHBbIX (JOHAPUKOB ABAALATH YeThIpe HeucnpaBHbl. Hailnure Bepo-
ATHOCTb KynuTh paboraiomuii hoHapuK.

1.7.10. B xaxnoii naptuu u3 500 smaMmnodek B cpenseM 7 GpaxoBanHbix. HainuTe BeposTHOCTD
TOTO, UTO Hayraji B3sTas JIaMIIOYKa U3 MapTHUH Oy/AeT UCIIPaBHOM.

1.7.11. Ilpu npou3Bo/CTBE B cpeaHeM Ha Kaxzable 992 MCIpaBHBIX Hacoca NMPUXOAUTCA 8 Hemc-
npaBHbiX. HaiiMTe BepOsITHOCTD TOTO, YTO CAy4alHO BBIOpaHHBI HacOC OKaXXeTCSI HEMCIIPaBHBIM.

1.7.12. Ilpu npousBoOACTBE B cpeaHeM Ha Kaxable 1393 McnpaBHBIX Hacoca MPUXOAUTCSA 7 HEHC-
npaBHbIX. Haiifiute BEPOSITHOCTh TOTO, YTO CIy4aHO BbIOPaHHBIM HAacOC OKAXETCsl HEMCIIPABHBIM.

1.7.13. Hayunaga xoHdepeHuus npoBoautcs B 4 aus. Bcero 3amanuposato 80 roksianos — nep-
BbI€ [[Ba JIHSA 10 8 AOKJIA/IOB, OCTAbHbIE PACIPeNeeHbl MOPOBHY MeXXIy TPETbUM M YETBEPTHIM JIHS-
mu. Ha xoHpepeHuuu maanupyercs: nokyaan npodeccopa M. Ilopsaok AoKnafoB onpeaeasercs xe-
pebbéBkoii. KakoBa BeposTHOCTDb TOro, 4yTo JokKJIaz npodeccopa M. okaxeTcs 3anlaHHPOBaHHBIM Ha
TIOCJIEHUI JIeHb KOH(pepeHIuu?

1.7.14. Hayunas xoHoepeHIust npoBoauTcs B 4 aHsi. Beero 3amnanupoBano 40 noxsianos — nep-
Bbi€ 1IBa JHS M0 12 NOKJIafioB, OCTaJIbHbIE paclipe/iesieHbl IOPOBHY MEXKAY TPETbHM M YETBEPTHIM IHSA- .
mu. Ha xoHdepennuu niaanupyercst nokuaa npodeccopa M. Ilopsinok noknanoB onpeneasercs: xe-
peObéBKOIA. KakoBa BEpOSTHOCTb TOTO, UTO AOKJIax npodeccopa M. okakeTcs 3allaHUPOBaHHBIM Ha
MoCJIeIHU JieHb KOH(pepeHInu?

1.7.15. Konkypc ucnosHuteneii npooaurcs B 3 auA. Bcero sasBieHo 50 BHICTyIJIeHH — 110
OJTHOMY OT KaX/IOH CTpaHbl, yyacTBymomieil B KoHkypce. Mcnosnurenp us Poccum yyacTByeT B KOH-
- Kypce. B nepBblii eHb 3a1/IaHUPOBaHO 34 BBICTYIUIEHHUS, OCTAJIbHbIE paclpefieJieHbl IOPOBHY MEXIY
octaBuiMMucsi aHAMHU. Ilopsiok BHICTyIUIeHHIt omnpenensercs xepeObeéBkoil. KakoBa BepOSITHOCTb,
YTO BBICTYIVIEHHE UCIIOJIHUTENs U3 Poccum cocTOMTCS B TPETUH IeHb KOHKypca?

- 1.7.16. KoHkypc ucnosnHuTesnei nposoautcsi B 3 AHs. Bcero 3asiBieHo 50 BBICTYIUIEHUH — IO
OJTHOMY OT KaX/IOi CTpaHBl, y4yacTBymollleii B KOHKypce. Vcnonuutens u3 Poccun y4yacTByeT B KOH-
Kypce. B nepBbIi fieHDb 3al1aHMPOBaHO 32 BBICTYIIJIEHUS], OCTAJIbHBIE pacIipeliesieHbl IOPOBHY MeEXKIY
octaBiiumMucs: aHsAMU. [lopsanok BeicTymienuii onpenensiercs: xepeObéBkoil. KakoBa BeposiTHOCTB,
4TO BBICTYIJIEHHE UCTIOJHUTeNsE U3 Poccuu coctouTcst B TpeTuii leHb KOHKypca?

1.7.17. B yemnuoHaTe Mupa y4acTBYIOT 16 KoMaHz, BKiIioyast komanay u3 bpasuauu. C noMopio
KpeOusi MX HYXKHO pas/ieJINTh Ha YeThIpe IPYIIbI 10 YeThIpe KOMaH/bl B KaXAoW. B suuke Bnepe-
MENIKY JIeXXaT KapTOYKU C HOMEPaMH TPYIIIL:

1,1,1,1,2,2,2,2,3,3,3,3,4,4,4, 4.

Kanurtanel KoMaHzx TAHYT 110 ofHON KapTouke. KakoBa BeposITHOCTB TOFO, YTO KOMaHAa Bpasuiuu
OKaXkeTcsl B TpeTbe rpymme?

1.7.18. B yemmnuoHare MHpa y4acTBYIOT 15 KOMaHJ, BKJIo4Yasi koMaHay u3 Poccuu. C moMonbio
KPeOHst X HY)KHO Pa3esIUTh HA IATh TPYII 110 TPY KOMAHBI B KaX/0ii. B simuke BnepeMeniky Jie-
JKaT KapTOYKU C HOMepaMH TPyl

1,1,1,2,2,2,3,3,3,4,4,4,5, 5, 5.

KanuraHbl KOMaHA TAHYT IO ofHOU KapTouke. KakoBa BeposiTHOCTH TOrO, YTO KoMaHJa Poccum
OKaXKeTCsI B TPeTbeil rpynme?

1.7.19. Ilepen HayaaOM MEPBOrO Typa YeMIIMOHATA [0 LIAXMAaTaM YYaCTHUKOB pa30MBAaIOT Ha
UrpOBble NMaphl CAy4YaitHeIM 06pa3oM ¢ moMouibio Kpebusi. Bcero B yeMnuoHnare yyactyer 26 maxma-
TUCTOB, cpefd KoTopbix 11 yyactHukoB u3 Poccuu, B ToM yucae Iletp Tpodumos. Haitnute Beposit-
HOCTb TOTO, 4TO B niepBoM Type Ilerp Tpodumos Gyaer urpatsb ¢ KakMM-1u60 maxmMaTucToM u3 Poccun?
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1.7.20. Ilepen HayaOM IE€PBOTO Typa YEMIIMOHATA IO LIAIIKAM YYaCTHUKOB Pa3GUBAIOT Ha UTpo-
BbI€ Taphl C1y4yaiHBIM 06pa3oM ¢ MOMOILbIO Xpebus. Beero B uemmuonare yyactsyeT 76 1IAIIHCTOB,
cpezxu Kotopbix 13 yuactHukoB u3 Poccuy, B Tom unciae Axapeit @omun. Haiiiute BeposATHOCTD TOTO,
yTO B nepBoM Type Anzpeit DoMuH OymeT urpath ¢ KakuM-1ubo mamuctoM u3 Poccun?

1.7.21. B rpynne typuctoB 10 yenoBek. C nmoMousio sxkpebusi OHU BHIOUPAIOT MSITEPHIX YEIOBEK,
KOTOpble IOJKHBI MATH B CEJIO B Mara3uH 3a npoaykTamu. KakoBa BeposATHOCTb TOTO, 4TO TypHCT /l.,
BXOJSAIMUIA B COCTaB IPYIIIbI, IOUIET B Mara3uH?

1.7.22. B rpynne TypucToB 8 yesoBek. C OMOIIBIO Kpedust OHM BHIOMPAIOT IBYX YEJOBEK, KOTO-
pble IOJ/DKHBI UATH B CEJIO B MarasuH 3a npoaykramMu. KakoBa BeposiTHOCTb TOTO, UTO TYpHUCT /l., BXO-
ASILIUMH B COCTaB TPYIIIIbI, TOUAET B MarasuH?

1.7.23. Ha 6opty camosiéta 19 Kpeces pacioyoxkeHbl PSIIOM C 3allaCHbIMU BbixoZamu U 13 — 3a
TIePeropoKaMH, pasfeIONMMHU CaloHbl. Bce aTu MecTa yaoOHBI [/ TMaccakupa BBICOKOTO POCTA.
Octanbhble MecTa HeynoOHbI. [Taccaxup JI. Bbicokoro pocta. Haiinurte BeposTHOCTB TOTO, YTO Ha pe-
TUCTPAUK [PH CIYYaiiHOM BeIOOpe MecTa maccaxupy JI. moctaHeTcst ynoOHOe MECTO, ecii BCETo B Ca-
mouiéte 400 mecr.

1.7.24. Ha 6opty camosiéta 22 Kpecsia paciioJOX€eHbI PSIIOM C 3alacHbIMU Bbixozamu u 11 — 3a
IIePeropo/IKaMu, pas/IesIoIUMK CaTOHbL. Bee aTu MecTa ymoOHBI Ul accaXkupa BBICOKOTO POCTa.
OcrasbHbie MecTa Hey00HbI. [laccaxkup A. Bbicokoro pocta. Haiiure BeposiTHOCTH TOTO, YTO Ha pe-
THCTPALK NPY CJIyYaiiHOM BBIGOPE MeCTa maccaxkupy A. I0CTaHeTcsl yI0OHOe MeCTO, e BCero B ca-
moséte 300 mecr.

1.7.25. B ciyuaiiHOM 3KCIIepUMeHTe CHMMETPHYHYI0 MOHETY OGpocaroT nBaxabl. Haitnute BeposiT-
HOCTb TOTO, YTO OPEJ BbimajeT oba pasa.

1.7.26. B ciyuaiiHoM 3KCIIEpUMEHTE CUMMETPUYHYIO MOHeTy GpocaioT Tprkabl. Haiinute Bepo-
SITHOCTBb TOTO, YTO OPEJ BBINIAZIET POBHO OJIMH Pa3.

1.7.27. Tlepen nauanoM pyTOOIBHOTO MaTya CyIbsi OPOCAET MOHETY, YTOOBI ONPENENHTD, Kakast U3
KoMaHj Oymer nepsasi BiaseTb MsiuoM. Komanaa «Butsa3b» 1no ouepenu urpaer ¢ KOMaHIaMH
«Atnant» u «Tutan». Halimute BeposiTHOCTh TOTO, YTO KOMaHZa «BHUTA3b» He BHIMIPAeT MpaBo Iep-
BOi1 B/IaZieTh MSTYOM HH B OJJHOM Matye.

1.7.28. Ilepen HayanoM BOJIEHGOIBHOTO MaTya Cy/bsi 6POCaeT MOHETY, YTOOBI ONpe/eIUTh, KaKas
U3 KoMaHz OymeT mepBast BiageTb MsiyoM. Komanzaa «baiikan» nmo ouepeau MrpaeT ¢ KOMaHAAMH
«AMyp», «EHuceit», «Bumoi» 1 «Mptein». Halinure BeposATHOCTb TOTO, YTO POBHO B IBYX MaTyaX
IIpaBO NEPBOM BJAJETh MSYOM BbIMIpaeT KOMaHaa «baiikai».

1.7.29. HaiiguTe BEpOSTHOCTD TOTO, YTO NPH GPOCKE UrPATBHOTO Ky6HKa BBIIaJIET HEYETHOE YMCIIO.

1.7.30. Haiinure BeposTHOCTH TOTO, 4TO MPU HPOCKe ABYX KYOMKOB Ha 000MX BbINAJET YKCIO HE
6osbiee 3.

1.7.31. B cayuaiiHoM sKcriepiMeHTe OPOCAIOT ABe UrpajibHble KocTu. HaiijinTe BepOATHOCTH TOTO,
4TO B CyMMe BbINaJeT 6 0ukoB. Pe3ysbTaT OKpyI/NUTE [0 COTHIX.

1.7.32. B cayyaitHOM 3KCIieprMeHTe GpocatoT Tpu UrpasibHble KOcTH. HaliinTe BeposATHOCTH TOTO,
YTO B CyMMe BbITIAIeT 7 OYKOB. Pe3ysbTaT OKpyIUTE 0 COTBIX.

1.7.33. Aua u fuHa urpaioT B koctd. OHM 6pocaioT KOCTb 110 OZHOMY pa3sy. BrIMIpbIBaeT TOT, KTO
BBIGpOCH 6obie 0ukoB. Huubs, ec/iu 04KOB OPOBHY. AHs BbIKMHYJIa 3 ouka. 3aTeM Ky6uk 6pocaer
Ana. Haliayte BepoATHOCTD TOTO, UTO SIHa BLIUIpPAET.

1.7.34. Jlena u Cama urpaiot B koct. OHU O6pOCcaioT KOCTh O OJHOMY Pa3y. BhIMIpBIBaeT TOT,
KTO BbIOpocu GoJble 09KkoB. Huubs, eciu oykoB mopoBHy. Jlena BoikuHyIa 4 ouka. 3aTeM KyOuK
opocaer Cama. Haiigute BeposaTHOCTB TOTO, uTO Callla Mpourpaer.

1.7.35. Ecau rpoccmeiictep A. urpaeT 6ebiMM, TO.OH BHIUTPBIBAET Y rpoceMeiictepa b. ¢ Beposat-
Hoctbio 0,5. Ecaiu A. urpaet 4épHbIMH, TO A. BbiurpbiBaeT y b. ¢ BepostHocThIO 0,32. I'pocecMericTepb
A. u B. urpaior /iBe napTuy, IpUYeM BO BTOPOI MapTHU MeHSOT 1BeT ¢puryp. Hainure BeposaTHOCTD
TOro, yT0 A. BHIMTrpaeT oba pasa.
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1.7.36. Eciu rpocemeiictep A. urpaet GeJibIMH, TO OH BHIUIPbIBaeT y rpoccmeiictepa b. ¢ Beposit-
Hocthio 0,56. Ecin A. urpaer uéprbiMy, To A. BeiurpbiBaer y B. ¢ BepositHocTbio 0,3. T'poccmeiictepst
A. 1 B. urpaiot JiBe napTuu, IpuYeM BO BTOPO NMapTUM MeHsIOT useT ¢puryp. Haitnvure BeposiTHOCTD
TOro, 4TO A. BBIMrpaeT 06a pasa.

1.7.37. BuatTjoHMCT NonafaeT B MulleHb ¢ BepositHOCcThIO 0,9. OH cTpenser nath pas. Haliaure
BEPOSITHOCTH TOTO, UTO OH IOMNAZET B MUILEHb BCE IAThb Pas.

1.7.38. BuaTJoHMUCT nomnafaetr B MulleHb ¢ BepostHocTbio 0,7. OH cTpenser At pa3. Halinure
BEPOSITHOCTH TOTO, YTO OH He NOMNaAET B MUIIEHb HU OJHOTO pa3a.

1.7.39. KakoBa BepOSITHOCTb TOTO, YTO CyYaiiHO BHIGPAHHOE HATypasbHOE YUcI0 OoT 35 1o 46 ne-
JIUTCS Ha 57

1.7.40. KakoBa BepOSITHOCTb TOTO, YTO CAy4allHO BbIOpaHHOE HaTypasibHOe yuco oT 82 1o 96 ne-
auTcs Ha 67

1.7.41. Ha 3k3aMeHe 110 reOMeTPUM IKOJbHUKY JOCTAETCSI OAUH BOIIPOC U3 CIIMCKA 3K3aMeHalU-
OHHBIX BONPOCOB. BeposITHOCTD TOTO, YTO 3TO BOMpOC Ha TeMy «TpuroHomerpusi», paBHa 0,1. Beposit-
HOCTb TOTO, YTO 3TO BOIIPOC Ha TeMy «BuewHue yribi», paBHa 0,15. Borpocos, koTopsle oqHOBpeMeH-
HO OTHOCATCS K 3TUM JBYM TeMaM, HeT. HaiijiuTe BepOSITHOCTB TOTO, YTO HA 3K3aMEHE IKOJbHUKY J10-
CTaHeTCs BOMPOC MO OJTHOW M3 3THX JBYX TEM.

1.7.42. Ha sK3aMeHe 110 TeOMETPUHM IIKOJBHUKY JIOCTAETCSI ONUH BOIIPOC U3 CIIMCKA IK3aMeHalU-
OHHBIX BOIIPOCOB. BeposATHOCTD TOTO, YTO 3TO BONpOC Ha TeMy «Bnucannast okpyxHOCTb», paBHa 0,1.
BeposiTHOCTB TOrO, 4TO 3TO BOHpOC Ha TeMy «TpuroHomerpusi», paBHa 0,15. BonpocoB, koTopbie
OHOBPEMEHHO OTHOCATCA K 3THM JIByM TeMaM, HeT. Haiinute BepoATHOCTb TOTO, YTO Ha dK3aMeHe
HIKOJbHUKY AOCTAaHETCS BOIPOC 10 OJHOMN U3 3THX JBYX TEM.

1.7.43. U3 paiioHHOrO 1IeHTpa B EPEBHIO €XE€IHEBHO XOAUT aBTOOyC. BeposiTHOCTH TOrO, YTO
B IIOHeJIeJIbHUK B aBTOOyce OKaxxercsi MeHbine 18 maccaxupos, paBHa 0,83. BeposTHOCTb TOTO, UTO
okaxeTcs MeHblle 11 maccaxxupos, paBHa 0,64. Haiiaute BeposATHOCTH TOTO, YTO YKMCJIO MACCAKHPOB
6yznet ot 11 no 17.

1.7.44. /3 paiiOHHOTO LEHTPa B /IePEBHIO €Xe[HEBHO XOAUT aBTOOYC. BepositHocTh TOrO, 4TO
B NIOHeJIeIbHUK B aBTOOyCe OKakeTcst MeHblte 16 maccaxupos, pasHa 0,89. BeposTHOCTh TOTO, UTO
oxaxxetcs menbwe 14 maccaxupos, paBHa 0,46. HaiinuTe BepOSTHOCTD TOTO, YTO YHCJIO MACCAKUPOB
6yner ot 14 mo 15.

1.7.45. BeposATHOCTb TOro, YTO Ha TecTe MO OHONOTHU ydyaluicst Y. BEpHO pemut 6obine 9 3a-
nad4, pasHa 0,61. BepoatHocTb TOrO, 4TO Y. BepHO pewmnt GoJbine 8 3amay, pasHa 0,73. Haiinute Be-
POSITHOCTb TOTO, YTO Y. BEPHO PEIIUT POBHO 9 3axay.

1.7.46. BepoatnocTb TOro, YTO Ha TecTe 1o dhu3uKe yyauuiicss Y. BepHo pewuT 6osbiue 11 3aaay,
pasHa 0,66. BepositHocTb Toro, uto Y. Bepro pemut 6osbite 10 3anay, pasna 0,71. Halizute BeposT-
HOCTb TOI'0, YTO Y. BEPHO pemuT poBHO 11 3ajau.

1.7.47. ]1Be hbaGpHKH BBINMYCKAIOT O{MHAKOBbIE CTEKJIA /i1 aBTOMOGHIbHBIX (ap. [lepsas pabpu-
Ka BBIIIyCKaeT 45% 3Tux cTekoJ, BTopasi — 55%. [lepBast abGpuka BhillycKaeT 5% 6pakoBaHHBIX CTe-
KoJ1, a BTopasi — 3%. Haiinure BeposTHOCTD TOrO, 4TO C/Iy4ailHO KyILJIEHHOE B Mara3uHe CTEKJIO OKa-
XKeTcsl OPaKOBaHHBIM.

1.7.48. [IBe $habpuKM BBINYCKAIOT OJIMHAKOBbIE CTEKJIA JIsl aBTOMOOUIBbHBIX ¢ap. [Tepsas ¢dabpu-
Ka BhimyckaeT 60% sTux crékos, Bropast — 40%. IlepBas ¢abpuka BbinyckaeT 2% OpaKOBaHHBIX CTé-
KoJI, a BTopast — 4%. Halinure BeposTHOCTD TOTO, YTO C/1y4aiiHO KYILJIEHHOE B Mara3MHe CTEKJIO OKa-
KeTcst OpaKOBaHHBIM.

1.7.49. Ilomemenne ocBemaetcss HpoHapEM ¢ TpeMs amnaMu. BeposiTHOCTh meperopanusi OLHOM
JlaMIibl B Teyenue roja pasHa 0,1. Haiiaure BeposiTHOCTD TOTO, 4TO B TedeHHe rojga XoTs Obl OJIHA J1aM-
IIa HE IIEPETOPHUT.

1.7.50. B marasuHe cTOSIT ABa MJIaTéXHBIX aBTOMaTta. KaXk/ablii U3 HUX MOXKET ObITh HEUCIIPaBeH
¢ BepositHocTbIO 0,03 He3aBuCHMMO OT Apyroro aBToMara. HaiiuTe BEPOATHOCTb TOrO, YTO XOTSI OB
OIMH aBTOMAT MCIPaBEH.
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1.7.51. B asponopre 1Ba 0AMHAKOBBIX aBTOMATa POJAIOT Ko(e. BeposiTHOCTD TOTO, YTO K KOHILY JHS
B aBTOMaTe 3aKOHYHUTCA Kode, paBHa 0,35. BeposiTHOCTB TOTO, 4TO Kode 3aKOHYUTCS B 060MX aBTOMA-
TaX, paBHa 0,16. Haiinute BeposATHOCTb TOTO, YTO K KOHILy HsS Koe ocTaHeTcs B 000MX aBTOMaTax.

1.7.52. B aspomnopre 1Ba OZAMHAKOBBIX ABTOMATa IIPOAAIT Koe. BEPOSTHOCTD TOro, 4TO K KOHILY
AHS B aBTOMare 3aKOHYMTCA Koge, paBHa 0,3. BeposiTHOCTD TOro, 4TO KOde 3aKOHUUTCS B 060UX aBTO-
Marax, pasHa (,18. Haiinute BeposATHOCTb TOrO, YTO K KOHILY AHA Kode OCTaHeTCsl B 060MX aBTOMATax.

1.7.53. ABToMaTHYecKasl JIMHUS M3TOTaBIUBAeT OaTapeiKu. BeposiTHOCTb TOro, 4TO roToBas Ga-
Tapeiika HencnpasHa, paBHa 0,05. Tlepen ynakoBkoii kaxzaasi 6aTapeiika IIPOXOAUT CUCTEMY KOHTPOJISL.
BeposiTHOCTD TOTO, 4TO CHCTeMa 3abpaKyeT HeUCIpaBHYIO Gatapeliky, paBHa 0,96. BeposTHOCTb TOTO,
YTO CUCTeMa Mo omnbke 3abpakyeT UcrpaBHyIo 6aTapeiiky, pasHa 0,01. Haiinute BeposiTHOCTb TOTO,
YTO CayvaiiHo BhIGpaHHasi M3TOTOBJIEHHAs GaTapeiika OyzeT 3a6pakoBaHa CHCTEMON KOHTPOJISL.

1.7.54. ABTOoMaTHyecKasi IMHUS U3TOTaBJMBaeT GaTapeiiku. BepoaTHOCTB Toro, 4to rotoBas 6a-
TapeiliKa HeucnpasHa, paBHa 0,01. Tlepen ynakoBkoit kaxzaast GaTapeiika IPOXOAUT CUCTEMY KOHTPOJISL.
BeposaTtHocTb Toro, 4To cucTeMa 3abpakyeT HeucnpaBHYyIO Gatapeiiky, paBna 0,98. BeposaTHocTb Toro,
YTO cUcTeMa Mo onrMbke 3abpakyeT UcnpaBHyto Oatapeiiky, pasna 0,04. Haiinute BeposTHOCTB TOTO,
4TO Cly4aliHO BbIOpaHHAsi M3TOTOBJIEHHas Gartapeiika GyneT 3abpakoBaHa CHCTEMON KOHTpOJISL.

1.7.55. BceM nmauueHTaM ¢ NOAO3PEHHEM Ha TEMATUT AENAIOT aHAIU3 KPoBU. EciiM aHaiu3 BbISB-
JIS€T TEMaTUT, TO pe3yJbTaT aHAlIW3a HA3bIBAETCS MOJOXKUTEIbHBIM. Y GOJIbHBIX reNaTUTOM MallueH-
TOB aHA/IM3 Ja€T MOJOXKUTEIbHBIHA pe3ynbTaT ¢ BeposTHOCThIO 0,8. Eciiu maiveHT He GoJieH remartu-
TOM, TO aHa/IU3 MOXET AaTb JIOXKHBIN MOJOXUTENbHBINA pe3yabTaT ¢ BepositHocTbio 0,03. M3BecTHoO,
4T0 43% NalMeHTOB, MOCTYNAMIKX C MOJ03PEHHEM Ha TENAaTHT, AeHCTBUTENbHO GOJIbHBI T€TIaTUTOM.
Haiinvre BepOSITHOCTB TOTO, YTO Pe3yJIbTAT aHAJIN3a y NALMEHTa, MOCTYNUBIIETO B KIMHUKY C MOJO0-
3peHUEM Ha TeMaTHUT, OyNeT NOJOXKUTENTbHBIM.

1.7.56. BceM maiiueHTaM c MOJ03pEHHEM Ha TelaTUT AeJaloT aHaau3 KpoBU. Eciiu aHAIU3 BbIsAB-
JISIET TEeNaTUT, TO Pe3yJIbTAaT AaHATN3a Ha3bIBA€TCANONOXKHUTEIbHBIM. Y OGOJIbHBIX TeNaTUTOM MallHEHTOB
aHAIN3 a€T MOJIOXKHUTENbHbIIM pe3ynbTaT ¢ BeposaTHOocThbio 0,8. Eciiu maruenT He 60JIeH renaTUTOM, TO
AHAJIN3 MOJXKET AaTh JIOXKHBIHA MOJOXHUTEIbHbII pe3ysabTaT ¢ BeposiTHocThio 0,01. M3BecTHO, uTo 65%
MallUEHTOB, MOCTYMAIINX C TIOA03DEHHEM Ha TeMaTHUT, AeHCTBUTEIbHO 60bHBI renatuToM. HaiinuTe
BEPOSITHOCTb TOTO, YTO Pe3yJIbTAT aHAIM3a y MAIUEHTA, IIOCTYIMBIIETO B KIMHUKY C TIOZ03PEHNEM Ha
remnatuT, OyAeT MOJOKHUTEIbHBIM. ‘

1.7.57. Tlpu apTuinepuiickoii cTpesbbe aBTOMaTHYeCKas CHCTEMa JejaeT BBICTPeJa IO ILEJH.
Ecnu 1enp He YHUYTOXEHA, TO CUCTEMA JIeJIaeT TOBTOPHBIN BBICTPeJI: BRICTpeJIbI MOBTOPAIOTCS A0 TEX
TI0p, MOKa 11eJ1b He 6y/eT YHUYTOXeHa, BeposITHOCTh YHHYTOXKEHUST HEKOTOPOU 1IEJIH P TTEPBOM BbI-
crpese paBHa 0,3, a mpu KaxaoM mnocuaenyiomem — 0,4. CKoJbKO BBICTPEJIOB NOTPEGYETCsT AJIS TOTO,
4TOGBI BEPOSITHOCTh YHUYTOXEHHS LeJu Oblia He MeHee 0,97

1.7.58. Ilpu apTuinepuiickoii cTpeibbe aBTOMAaTHYECKass CHUCTEMa JeJaeT BBICTPEJ IO 1IeJu.
Ecau 1esp He yHUYTOXeEHA, TO CUCTeMa JieJlaeT MOBTOPHBINA BBICTpeJI. BhICTpesibl MOBTOPAIOTCS 0 TeX
10D, TIOKA I1eJ1b He OyNeT YHUUTOXeHa. BeposTHOCTh yHUYTOXEHUSI HEKOTOPOH 1[eJTH TIPU TIEPBOM BbI-
crpene pasHa 0,3, a npu KaxzaoMm nocuaenyomem — 0,9. CKOJbKO BHICTPEJIOB MOTPEGYETCs AJIsl TOTO,
4TOOBI BEPOSITHOCT YHUYTOXEHHUS 1esik Oblia He MeHee 0,967

1.7.59. Uto6bl npoiiTu B cjaeAyoummii Kpyr copeBHOBaHWH, (yTOONBHON KOMaHe HYXHO Ha-
6paTh x0Ts1 6b1 8 0YKOB B 1BYX Mrpax. ECii KOoMaH/a BBIUTPBIBAET, OHA MOJIy4YaeT 5 OYKOB, B CJIyyae
HUYbell — 3 ouka, ecqu mpourpbiBaeT — (0 oukoB. HaiiuTe BEpOSITHOCTb TOTO, YTO KOMaH/e YAacTcs
BBIMTU B CJlefyIOLHii Kpyr copeBHOBaHWI. CuMTaiiTe, 4YTO B Ka)X/I0i MIPe BEPOSTHOCTH BBIMIDbINIA
Y IIPOMIPbILIa OAMHAKOBH M paBHBI (),2.

1.7.60. YToObI mpoiiTH B CAEAYIOMUNA KPYr cOpeBHOBaHWM, (pyTOOSBHON KOMaHIe HYXKHO Ha-
6path X0Ts1 6bI 7 OYUKOB B AIByX WUrpax. Ec/iu KOMaH/a BBIUTPHIBAET, OHA IOJYYaeT 5 OYKOB, B Clydae
HU4Ybel — 2 o4ka, ecau npourpbiBaeT — () ouxkoB. Haiizute BEpOSITHOCTD TOTO, YTO KOMAaHZE YAACTCS
BBIITH B CJleAiyIOIUMIA KPYT copeBHOBaHMM. CuMTaiiTe, YTO B KaXXJOU UIpPe BEPOSTHOCTU BHIMIPHILIA
Y [IPOUTPBILIA OUHAKOBbI U paBHbl (,3.
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1.7.61. IIpyu M3roTOBJIEHWM TOJIINIHUKOB AaMeTpoM 69 MM BepOSITHOCTb TOrO, YTO AMAMETD
OyzmeT OTJINYAThCA OT 3aflaHHOTrO He 6osee uem Ha 0,01 mm, pasuaa 0,975. Haiinute BepoATHOCTb TOTO,
YTO C/IyYailHblil TIOMUIMIHMK 6y/eT UMeTb TuaMeTp MeHblie yeM 68,99 Mm um 6osbume yem 69,01 mm.

1.7.62. IIpu M3roOTOBJEHUM MOAIIMUIHUKOB JHaMeTpoM 76 MM BepOSITHOCTb TOTrO, YTO JHAaMETp
6yneT oTIM4aThCs OT 3agaHHoro He 6osbie yeM Ha 0,01 MM, paBHa 0,983. Haiigute BepOsSTHOCTD TOTO,
YTO CIy4alHbIi MOMIIUIHUK OyIeT UMeTb MaMeTp MEHbLIE YeM 75,99 MM wiu 6osbile yeM 76,01 MMm.

1.7.63. Ha pucynke uzobpaxén nabupunt. [layk 3anonsaeT B 1abupHHT B TouKe «Bxoz». Pa3sep-
HYTbCS ¥ TIOJI3TH Ha3aj MaykK He MoxeT. Ha Kax10M pasBeTBIEHUH NayK BbIOUPAET HyTb, IO KOTOPO-
My emé He 10J13. Cumtas BBIGOD JaIbHE1Iero MyTU CIydaiiHbIM, OTIpeJesIuTe, C KAaKOH BEPOSTHOCTBIO
nayk npuaér k sbixoxy D.

Brixon A

Brixon C I I blxonB

Brixoa D

1.7.64. Ha pucynke nso6paxén mabupunt. [layk 3anossaer B 1abMpUHT B Touke «Bxox». Pa3sep-
HyTbCS U TIOJI3TH Ha3aj Mayk He MOkeT. Ha KaX[oM pa3BeTBJIEHHHU MayK BBIOMPAET MyTh, 10 KOTOPO-
My enté He mos3. Cuntasi BBIGOD AaTbHEHMIIEro MyTH CIyYalHbIM, OIIpe/iesIuTe, C KaKOH BepPOsITHOCTBIO
nayK NpUAET K BbIXOAY A.

Beixon B

* Bxon

Bmixoa C

Brixoa D
s ]
Beixog A

1.7.65. MexaHuuecKye 4achl C JBEHA/ATHYACOBBIM I[M(epOJATOM B KaKOH-TO MOMEHT CJIOMa-
JIUCH U TepecTaau UATH. Haliiute BEPOATHOCTD TOTO, YTO YacOBask CTPeJIKa OCTAHOBUJIACH, JOCTUTHYB
oTMeTkH 6, HO He 10iAs 0 OTMeTKH 9. :

1.7.66. MexaHHuyecKkHe Yachl C JBEHA/IIATHYACOBBIM 1[1hepOIATOM B KAKOH-TO MOMEHT CJIOMa-
JIMCh U NepecTaiu UATH. HaiauTe BepOsITHOCTb TOTO, YTO YacoBasi CTPeJIKa OCTaHOBHUJIACH, JOCTUTHYB
OTMETKHU 8, HO He IO/ 10 OTMETKH 2.

1.7.67. UrpanbHyio KocTh OpPOCAIOT 0 TEX MOP, MOKa CyMMa BCEX BBITTABLIIMX OUKOB HE MPEBBICUT
unciaa 3. KakoBa BEpOSITHOCTb TOTO, UTO /I 3TOrO MOTpedyeTcss pOBHO Tpu Opocka? OTBET OKPYT/IUTE
JIO COTBIX.

1.7.68. UrpasbHyio KOCTh OPOCAIOT JI0 TeX MOP, MOKA CYyMMa BCeX BBINABIIUX OYKOB HE IIPEBBICUT
yucio 2. KakoBa BepOATHOCTb TOTO, UTO JJIS 3TOrO MoTpedyercst poBHO 1Ba 6pocka? OTBET OKPYTJIUTE
JI0 COTBIX.



1.7.69. CTpesnok B TMpe CTpesieT 10 MHIIEHH. VI3BECTHO, YTO OH IONajaeT B LieJb C BEPOST-
HOCTbIO 0,2 TIPU KaXIOM OT/e]bHOM BhICTpesie. Kakoe HavMeHblee KOJMYECTBO IATPOHOB HYXKHO
AaTh 3TOMY CTPEJIKY, YTOOBI BEPOSITHOCTD IOpaXkeHUs LieJH Oblia He MeHee 0,57

1.7.70. Crpenok B THpe cTpessieT MO MMIIEHH. VI3BECTHO, YTO OH IMOMAjaeT B LEJb C BEPOSIT-
HocTbio 0,3 npu Kaxom oTmenbHOM BbicTpesie. Kakoe HauMeHbllee KOJIMYECTBO TATPOHOB HYIKHO
NaTh 3TOMY CTPeJIKY, YTOOBI BEPOSITHOCTD TOpa)keHHs LieJau 6blia He Menee 0,67

1.7.71. B gmvike Tpu KpacHbIX U 1Ba CHHUX (hiomacTepa. DioMacTepsl BHITAaCKUBAIOT MO OYeperu
B Ccily4yaiiHOM mopsake. KakoBa BepOSITHOCTb TOTO, YTO NEPBbIA pa3 CHHMI (IoMacTep IOSBUTCS
TPETbUM IO CUETY?

1.7.72. B smuke 1Ba KpacHbIX ¥ TpH CUHHUX (iioMacTepa. D1oMacTepbl BHITACKMBAIOT 110 OYEPEIH
B CJyyaiiHoM mnopsiike. KakoBa BepoOsITHOCTb TOTrO, YTO MeEPBbId pa3 CHHMU (hIOMacTep MOABHUTCS
TPeTbUM MO CUéTy?

1.7.73. Crpesiok cTpeJisieT 1O NATH OJUHAKOBBIM MHUlIeHsAM. Ha Kaxayio MuuieHb faércs He 6o-
Jiee IByX BBICTPEJIOB, U U3BECTHO, YTO BEPOSITHOCTb MOPA3UTh MULIEHb KaXKbIM OTAEJbHBIM BBICTpPE-
JoM paBHa 0,6. Bo ck0/bKO pa3 BEPOSITHOCTh COOBITHSI «CTPEJIOK MOPA3UT POBHO TPU MHILEHU» 6OJIb-
11le BEPOSITHOCTU COOBITHS «CTPEJIOK MMOPa3UT POBHO JBE MUILEHU» ?

1.7.74. Ctpenok cTpensieT 1Mo mATH OAMHAKOBBIM MHIEHsSM. Ha Kaxayio MuileHb JaéTcs He 6o-
Jiee IBYX BBICTPEJIOB, U U3BECTHO, YTO BEPOSITHOCTb MOPa3UTh MULIEHb KaXKIbIM OTAEJbHBIM BHICTpeE-
JoM paBHa 0,5. HailinuTe oTHOIIEHHEe BepOSATHOCTEN COOBITHIT «CTPEIOK MOPA3UT POBHO ISTh MHUIIeE-
Hell» U «CTpeJIOK MOPa3uT POBHO YeTbIpe MHILIEHH».

1.7.75. Mama koJieKIMOHUPYeT NPUHIIECC U3 KUHAEP-CIOPIPU30B (IIOKOJIALHOE S0 ¢ UTpyLI-
Kou BHYTpH). Beero B cepuu 10 pasHbIX IpHHIIECC, © OHM PaBHOMEPHO PacIipeiesieHbl, TO €CTb B KaX-
JIOM OY€PEHOM KHMHEP-CIOPIIPH3€ MOXET C PaBHBIMH BEPOSITHOCTSIMU OKa3aThcst Jiobast u3 10 nmpuH-
ecc. ¥ Mauu yxe ecTb TpU pa3Hble IIpUHIecchl. KakoBa BEpOSITHOCTD TOTO, UTO IS MOJY4€HHS Cle-
Iyiolieli MpUHIIECChI, KOTOPOW paHblie He OblI0 B MalIMHOM KOJUIEKUMH, eil MPUAETCS KYMUTh ellé
2 w3 UIOKOJIAIHBIX sTALA?

1.7.76. Mama KoJIJIEKIIMOHUPYeET IIPUHIIECC U3 KUHAEP-CIOPIPU30B (IIOKOJIaZHOe SIHI0 C UrpyI-
Kol BHyTpH). Bcero B cepuu 10 pasHbIX nmpuHIiecc, U OH PaBHOMEPHO pacIpesesIeHbl, TO €CTb B KaX-
JIOM OYEPEIHOM KMHJEP-CIOPIPH3E MOXET C PaBHBIMU BEPOSITHOCTSIMU OKa3aThbest Jiiobast u3 10 npuH-
necc. ¥ Mauru yxe ecTh 4eTbIpe pa3Hble npuHIilecchl. KakoBa BepOATHOCTb TOTO, YTO I MOJYYEHUS
CJIefyIolleil PUHIIECCH, KOTOPOii paHblile He ObUIO B MaIIMHOHN KOJJIEKIHMH, el IPUAETCA KyIUTh
ené 2 Ui 3 NIOKOJAIHbIX sTifna?

1.7.77. UrpanbHbiil Ky6uk OpocaloT ABaxbl. Vi3BeCTHO, 4TO B cymMMe Bbinaio 8 ouko. Halinure
BEPOSATHOCTb TOTO, YTO B IIEPBBIA Pa3 BINAJIO 6 OYKOB.

1.7.78. Urpanbusiit Ky6uk 6pocaioT aBaxabl. Vi3BecTHO, uTO B cyMMe Bbinmasio 6 oukoB. Haiinure
BEPOSITHOCTb TOTO, YTO BO BTOPOM pa3 BHINAJO 4 OuKa.

1.7.79. IlepBblii UrpaibHbIil KyOHK OObIYHbIIA, a HA TPaHSX BTOporo Ky6uka yuciaa 1 1 2 BcTpeda-
I0TCS TIO TPH pa3a. B ocTaqbHOM KyOMKM OIMHAKOBBIE.

OnuH ciiyyaifHo BbIOpaHHBINA KyOUK GpocaloT fBa pa3a. VI3BecTHO, YTO B KAKOM-TO MOPSI/IKE BbINa-
au 1 u 2 ouko. KakoBa BEpOSITHOCTD TOTO, 4TO Gpocaay NepBbiil KyOUK?

1.7.80. Ilepsblii urpaibHblil KyOUK OOBIYHBIN, @ HA FPaHSIX BTOPOro KyOHKa HET HEUETHBIX YHCeTI,
a yéTHble yncaa 2, 4 u 6 BCTpevaloTCs 110 1Ba pasa. B ocTaibHOM KyOMKH OJMHAKOBBIE.

OpuH ciy4aiiHo BbIOpaHHbIM KyOUK OpocaloT aBa pa3a. MI3BeCcTHO, YTO B KAaKOM-TO ITOPSI/IKE BbITa-
1M 4 u 6 oukoB. KakoBa BepOATHOCTb TOTO, 4TO 6pOCATH BTOPOH KyOMK?

1.7.81. 3a kpyribiii cToM HAa 6 CTyJbeB B CAy4aifHOM IOpSiIKE pacCcakKMBAIOTCS 4 MalbuMKa
u 2 neBouku. Haiijiute BEPOATHOCTD TOTO, YTO MEXIY ABYMSI JeBOUYKaMy OyZeT CUAETh ONUH MaJIbYHK.

1.7.82. 3a kpyrubiii ctos Ha 126 cTy/beB B caydaitHOM HOpsiiKe paccaxuBaioTcst 124 maibuuka
¥ 2 neBouku. Haliure BEpOSTHOCTD TOTO, YTO 06€ J€BOYKH He OYAYT CHUAETH PSIIOM.
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2. TEOMETPUA

2.1. AnuHbl

2.1.1, KaTteTsl npssMoyrosibHOro Tpeyroiphuka pasubl 20 u 21. Haigure runoTeHysy.

2.1.2. TunoTteHy3a NMpsAMOYTOIBLHOTO TpeyrobHUKa paBHa 15. OnuH U3 ero katetos paseH 9. Haii-
JIUTe PYToil KaTeT.

2.1.3. Ilepumerp napamienorpaMma paseH 56. OxHa CTOpOHa MapajienorpaMma Ha 3 Gosblie
npyroit. Haiinure MeHbIIYI0 CTOPOHY MapaJiiesiorpaMma.

2.1.4. /IBe cTOpOHBI MapaJjieJorpaMma OTHOCATCS Kak 3:4, a nmepuMetp ero pasen 70. Haitnure
60JIBIIYI0 CTOPOHY NapajjiesiorpaMma.

2.1.5. Buccektpuca Tynoro yrija napajjiesorpaMMa AeJMT IPOTUBOIOJIOXHYIO CTOPOHY B OTHO-
meHuH 1:3, cuuTas OT BepmIMHbI ocTporo yria. Haiiute 60/pliyio cTOPOHY NapaJiesorpaMMma, eciiu
ero niepuMeTp paBeH 60.

2.1.6. Haiinute auaroHaab NpsAMOYrOJbHUKA, [BE CTOPOHBI KOTOPOTO paBHbI O U 12.
2.1.7. Haiiaure quaroHaib MpsIMOYTOJIbHUKA, BE CTOPOHBI KOTOPOro paBHbI 6 1 8.

2.1.8. Cpensis IMHUA TpaleUMu paBHa 35, a MeHbliee ocHoBaHue paBHO 27. Haiinute 6osbliee
OCHOBaHME Tparnelyy.

2.1.9. CpezHss TMHMSA Tparelyy paBHa 29, a o1HO U3 eé ocHOoBaHMii 6osbiie apyroro Ha 14. Haii-
nauTte 6oJiblliee OCHOBAaHUE TPAIEIMH.

2.1.10. OcHoBanus Tpaneuuu pashbl 4 u 10. Haiiaure 6osblinit U3 OTPE3KOB, HA KOTOPBIE JEJTUT
CPeIHIOI JIMHUIO 3TON Tpareluuy OfHa U3 e€ AMaroHasei.

2.1.11. OcHoBaHusa Tpaneuuu pasHbl 12 u 37. Halinute MeHbIIMI U3 OTPE3KOB, Ha KOTOPbIE Je-
JIUT CPEIHIO JIMHUIO TPaneluy OfHa U3 e€ AuaroHajei.

2.1.12. Ilepumetp Tpaneuuu paseH 40, a cymma HemnapajiefbHbIX CTOpoH paBHa 20. Haiizute
CPEHIOI0 JIMHUIO TPaIeLHH.

2.1.13. B paBHOGeApeHHOIi Tpamneruy AMaroHaju epreHIuKyasipHbl. BeicoTa Tpaneiuu paBHa 10.
HaiiguTte e€ cpeJHIO0 JUHUIO.

2.1.14. IlepneHAMKYSAP, ONMYyLIEHHbIH U3 BEPLIMHBI TYMOrO yrja Ha GoJibliiee OCHOBaHHE PaBHO-
OenpeHHOM TpareLyH, IeJUT ero Ha 4acTH, uMelomue JiuHbl 22 u 15. Haiinure cpenHio0 JMHUIO 3TOR
Tpaneuu.

2.1.15. [lepneHaMKysAp, ONYINEHHbIH U3 BEPIIMHBI TYIOrO yrja Ha 6oJibliiee OCHOBAHHE PaBHO-
OeapeHHOM Tpamneluu, AeJUT ero Ha 4acTd, uMelomue AauHbl 17 u 126. Haiiaure cpefiHio JMHUIO
3TON TpameuuH.

2.1,16. OcHoBanus Tpanernuu paBubl 10 u 24. Haiinure oTpe3ok, cCOeAMHSIOMNI cepeiHbl AHUa-
TOHAJIEH Tpamelyu.

2.1.17. OcHoBaHus Tpanenuu paBHbl 13 u 47. Haiigure oTpe3oK, COeAMHSIOMUNA cepeIUHbl A1a-
rOHaJIeH TpaneLuH.

2.1.18. Ilpamasi, mpoBeAéHHas MapaJjieJbHO O0OKOBOI CTOpOHE Tpamelu Yyepe3 KOHEI[ MEHBIIIETO
OCHOBaHHs1, PaBHOTO 8, OTCeKaeT TPeYroJbHHK, mepuMeTp Kotoporo paBeH 17. Haiinurte mepumerp
Tpaneuuu.

2.1.19. Ilpamas, nposeaéHHas Mapajlie/ibHO 60KOBOM CTOPOHE Tpareluy Yepe3 KOHel MEHbUIETO
OCHOBaHHSI, PAaBHOTO 5, OTCEKaeT TPEYroJibHUK, MepuMeTp KoToporo paBeH 24. Haiinute nepumerp
Tpaneluu.
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2.1.20. [{naroHanu 4eTHIPEXYroJbHUKA paBHbl 7 M 25. Haiiute nepuMerp 4eThIpEXyroIbHUKA,
BEPIIMHAMH KOTOPOTO SABJISIOTCS CePeUHbI CTOPOH AAHHOTO YEThIPEXYTOJbHUKA.

2.1.21. TunoTeHysa TpPAMOYTONbHOTO TpeyrosibHuKa paBHa 30. Haiigure pamuyc ommcanHHOlM
OKDPY>KHOCTHU 3TOTO TPEYTOJbHHUKA.

2.1.22. Paauyc oKpyXHOCTH, ONIMCAHHOM OKOJIO NPSIMOYTOJIBHOTO TPeyTOJIbHHUKA, paBeH 47. Haii-
JAUTE TUIIOTEHY3Y 3TOTO TPEYTOJbHUKA.

2.1.23. B tpeyronbuuke ABC yron C pasen 90°, AC = 8, BC = 15. HaiiauTe paauyc onucaHHoi
OKDY’KHOCTHU 3TOTO TpPeyroJIbHUKA.

2.1.24. B tpeyronbuuke ABC yron C pasen 90°, BC = 2)/15. Paauyc onicaHHOM OKPY>KHOCTH
aToro TpeyrojbHuKa paseH 8. Haiiaute AC.

2.1.25. B yetnipéxyrompuuk ABCD BnucaHa okpyxHocTh, AB = 5, CD = 15. Haiigute mnepu-
METp YEThIPEXYTONbHHKA.

2.1.26. Ilepumerp 4€THIPEXYTONbHKKA, OMCAHHOTO OKOJIO OKPYXKHOCTH, PaBeH 74, Be ero CTopo-
Hb!I paBHbI 21 1 25. Haiinure 60/1bIIyI0 U3 OCTaBIIMXCA CTOPOH.

2.1.27. B yetbipéxyronbHuk ABCD BnucaHa okpyxHocTh, AB = 10, BC = 6 u CD = 16. Haii-
IWUTE YETBEPTYIO CTOPOHY YETHIPEXYTOJbHUKA.

2.1.28. B uyetbipéxyroapHuk ABCD Bnucana okpyxHocts, AB = 23, BC = 27, CD = 15. Haii-
IVUTe YeTBEPTYIO CTOPOHY YEThIPEXYTOJbHUKA.

2.1.29. JlepuMeTp MpsIMOYTOJIBHOW TpaneLyy, OMUCAHHON OKOJIO OKpYyXXHOocTH, paBeH 100, eé
Gosbiiast 6okoBast cropoHa pasHa 30. Haiigute pagnyc oKpyXHOCTH.

2.1.30. IlepuMeTp NpPsIMOYTrOJIbHOW TpaIeluy, OMUCAHHOM OKOJIO OKpYy>XHOCTH, paBeH 100, eé
Gosbiiast 6okoBast cropoHa pasHa 31. Haiinure paguyc oKpyXHOCTH.

2.1.31. OcHoBanus paBHOGepeHHON Tpanenuu paBHbl 24 u 10. Paauyc onrcaHHOM OKPYKHOCTH
paBeH 13. LleHTp OKpyHOCTH JiIeXUT BHyTpH Tpanenuu. Haiiavre BbicOTy TpaneuuH.

2.1.32. OcHoBaHusi paBHOGeIpeHHOM Tpanenuu paBHbI 16 1 12. Paguyc onucaHHO#M OKPYXHOCTH
paBeH 10. IleHTp OKpY>KHOCTH JIEXKUT BHYTpU Tpaneuuu. Haiinure BoICcOTy Tpaneuumu.

2.2. Yrabl

2.2.1. OnuH ocTpbIf yros MpsMOYrojibHOTO TpeyrobHHUKa Ha 86° Gosbure apyroro. Haitnure
Gosbiimii ocTpeiil yros. OTBeT JaiiTe B rpaaycax.

2.2.2. OnuH OCTPBHIA YroJ NPAMOYTOJBHOTO TPEyrojbHUKA Ha 56° Gosbuie apyroro. Haiigure
6osbIKi ocTpsiil yro. OTBeT AaiiTe B rpaaycax.

2.2.3. B tpeyroabuuke ABC yron A paBen 77°, AC = BC. Haiiaure yron C. OTBeT fpaiite B rpa-
aycax.

2.2.4. B tpeyronsauke ABC yron C paseH 66°, AC = BC. Haiiaure yron A. OTtser naiite B rpa-
aycax.

2.2.5. B tpeyrosbiuke ABC AB = BC. BHewHuii yroa npu BepuinHe B paBen 74°. Haiinure
yron C. OTBet paiiTe B rpagycax.

2.2.6. B tpeyronpnuke ABC AB = BC. BHeunuit yrosn npu BepuivHe B pasen 128°. Haiiaute
yroa C. OTBer agaiite B rpagycax.

2.2.7. Cymma ABYX YIJIOB TPEYTOJbHHUKA U BHELIHETO YIJa K TpeTbeMy paBHa 12°. Hailigute aToT
tpetuit yron. OTBeT JaiiTe B rpagycax.

2.2.8. CyMMma IByX yIJIOB TPeyroJabHHMKA U BHEUIHETO yIJa K TpeTbeMy paBHa 250°. Haiigure ator
Tpetuil yroj. OTBeT AaiiTe B rpaaycax.
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2.2.9. OnuH OCTpHBIH YroJ HMPSIMOYTOJIBHOTO TPEYroJibHUKa B 5 pa3 6osbure apyroro. Haitaure
Gosblumii ocTpblil yroa. OTBeT JaiTe B rpagycax.

2.2.10. OjuH OCTPBIil yroJ MPSIMOYTOMBHOTO TpeyroJibHUKa B 4 pa3a Gobule apyroro. Haiinure
Gosbiumii ocTpeidd yroa. OTBeT galTe B rpagycax.

2.2.11. OxuH yroJ paBHOGEAPEHHOro TpeyroibHuKa Ha 99° 6osbiie apyroro. Haiiaute MeHbIIMiH
yron. OTBeT faiiTe B rpaaycax.

2.2.12. OauH M3 BHELIHUX YIJIOB TPEYTOJbHUKA paBeH 49°. YTibl, He CMeXHble C JaHHBIM BHeI-
HUM YTIJI0M, oTHocaTcs Kak 1:6. Haiigute Haubonbumii u3 Hux. OTBeT faifTe B rpaaycax.

2.2.13. B tpeyromsauke ABC yron C pased 65°, AD — Guccekrpuca, yron CAD pasen 35°.
Haitgute yron B. OTBeT faiiTe B rpagycax.

2.2.14. B tpeyronbauke ABC yroa C pasen 63°, AD — 6uccextpuca, yroa CAD pasen 31°. Haii-
mute yroa B. OTser paiite B rpagycax.

2.2.15. B tpeyroabuuke ABC AC = BC, AD — BbicOTa, yron BAD pasen 28°. Haiinute yron C.
OTBeT JaiiTe B rpagycax.

2.2.16. B tpeyronvbuuke ABC AB = BC, AD — BbicoTa, yron BAD pasen 29°. Haitaure yroa C.
OrtBet JaliTe B Irpafycax.

2.2.17. B tpeyronviuke ABC CD — menunana, yron A CB pasen 90°, yron B pasen 22°. Haiiaure
yron ACD. OtBet gaiite B rpagycax.

2.2.18. B tpeyronbuuke ABC CD — menuaHa, yron ACB pasen 90°, yron B paBen 54°. Haiigute
yron ACD. OTBeTt faiiTe B rpagycax.

2.2.19. Octpble yribsl IPSIMOYTOJIBHOTO TpeyrosibHUKa paBHbl 58° u 32°. Haiinute yron mexay
BBICOTON U OGMCCEKTPHUCOIL, MTPOBEAEHHBIMH U3 BEPIIHHBI IpsiMoro yria. OTBeT AaiiTe B rpaaycax.

2.2.20. OcTpble yribl NPsIMOYTOJIBHOIO TPeyroJbHUKa paBHbI 86° u 4°. Haiinure yros Mexny Bbi-
COTOH M MeJaHOH, IPOBEAEHHBIMU U3 BEPIUUHBI NpsiMoro yriaa. OTBeT JaiiTe B rpagycax.

2.2.21. OcTpble yribl NPSIMOYTOJbHOTO TPEYroJibHMKa paBHBI 46° u 44°. Haiinure yron mexmy
GUCCEKTPHCOI U MeMaHO¥H, TPOBEAEHHBIMHM M3 BePIUIMHBI MpsiMoro yria. OTBeT Aaiite B rpaaycax.

2.2.22. ]IBa yria tpeyrosnbHuKa paBHbl 43° u 80°. Haiiaure Tynoii yros, KoTopbiil 06pasyioT Bbi-
COTBI TPEYTrOJIbHUKA, BBIXO/SIIME U3 BEPIIUH 3TUX yriioB. OTBET AaiiTe B rpagycax.

2.2.23. B tpeyrospauke ABC yron C pasen 6°, AD u BE — OUCCEKTPHCHI, TE€PeCEKAOUINECS
B Touke O. Haiinute yron AOB. OtBer gaiite B rpagycax.

2.2.24, Haiinute Tyno# yros napajijiesiorpaMMma, €CJiM ero OCTphIi yros paBeH 29°. OTBeT jaiite
B rpajiycax.

2.2.25. Cymma /Byx yryoB nmapauiesorpamma paBaa 10°. Haiiaute oauH U3 OCTaBIIUXCS YTJIOB.
OTtBet naiiTe B rpaaycax.

2.2.26. CymMa aByx yrjoB napajijesniorpaMma paBHa 126°. HaiinuTe ofuH U3 OCTaBUIMXCS YTJIOB.
OTBeT maiiTe B rpazyMax.

2.2.27. Oaus yroa nmapauienorpamma Godibiite apyroro Ha 28°. Haiimute 6osbiuuit yron. OTser
JalTe B rpagycax.

2.2.28. YeMy paBeH OOJBIIMI yros paBHOGENPEHHOW Tpal€elUH, €CJM M3BECTHO, YTO Pa3HOCTbH
MPOTHBOJIEKAIIMX YIJIOB paBHa 68°. OtBer naiiTe B rpaaycax.

., o . 1
2.2.29. Haiigure BnMcaHHBIN yroJj, onupaloumics Ha Jyry, KOTopas COCTaBJsieT 4 CKPYXHOCTH.

OrTBer paliTe B rpagycax.
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2.2.30. HaitauTe BnMcaHHBIN yroJ, OMUPAIOIIMICA HA LYY, KOTOPask COCTABISET 5 OKPYXKHOCTH.

Ortser paiiTe B rpaaycax.

2.2.31. [lyra oxpyxHocth AC, He comepxaiiasi TO4kd B, cocraBisier 125°. A myra OKpy>XKHOCTH
BC, He copepxaias Touku A, coctasasier 79°. Haiinnre Buncanusiii yron ACB. Otser naiite B rpa-
Aycax.

2.2.32. [lenTpasbHblii yron Ha 48° Gosblle OCTPOTO BIMCAHHOTO YIJIa, ONMPAIOIIETOCS Ha Ty Xe
ayry okpyxHoctd. Haiinute Bnucannblit yron. OTBeT jaiite B rpasycax.

2.2.33. Hailaure uentpasbHbiii yron AOB, ecut oH Ha 62° Goublie BiucaHHoro yria ACB, omu-
parwiierocst Ha Ty xe ayry. OTBeT JaiiTe B rpaxycax.

2.2.34. AC v BD — nuametpnl oKpy>xHOCTH ¢ 1ieHTpoM O. Yron ACB pasen 32°. Haiigure yron
AOD. Ortser paliTe B rpagycax.

2.2.35. AC u BD — nuametpnl okpyxHocTH ¢ ueHTpoM O. LleHTpasbhbiit yron AOD paseH 84°.
Haiinute Bnucannbiit yron ACB. OTBet naiite B rpajgycax.

2.2.36. Yron A yerbipéxyronbHuka ABCD, BNMCAaHHOTO B OKPY»HOCTb, paBeH 116°. Haiinure
yroa C 3Toro yeTbipéxyronbiuka. OTBeT nalite B rpagycax.

2.2.37. /IBa yria BIIMCAaHHOTO B OKPY>KHOCTh Y€THIPEXyroybHUKa paBHbl 117° u 153°. Haiigure
Gombinmii U3 octaBiuuxcst yriaoB. OTBeT AaiiTe B rpamycax.

2.2.38. Yernipéxyronpuuk ABCD BnucaH B okpyxHocTb. Yron ABC paBen 44°, yron CAD pa-
BeH 36°. Haiinurte yron ABD. OtBeT naiite B rpagycax.

2.2.39. Yeroipexyronbhuk ABCD BnucaH B okpyXHOCTb. ¥Yron ABD pasen 28°, yron CAD pa-
BeH 44°. Haiingure yron ABC. OTBeT maiite B rpaaycax.

2.2.40. YeroipéxyronbHuk ABCD Bnucan B okpyxHocTh. Yronm ABC pasen 92°, yron ABD
paBeH 54°. Haiiaute yron CAD. OTBeT gaiiTe B rpagycax.

2.2.41. Yerpipéxyrompiuk ABCD Bnucan B OkpyXHocTb. Yron ABC pasen 52°, yron ABD
paseH 34°. Haiigute yron CAD. OTBeT paiite B rpagycax.

2.2.42. Xopaa AB crsaruBaet nyry okpyxkHoctu B 120°. Haiiaute yros Mexay 3Toil xopaoi u Ka-
caTeJIbHOM K OKPY>KHOCTH, IPOBEAEHHOU 4epe3 Touky B. OTBer naiiTe B rpagycax.

2.2.43. Yron mexny xopaoi AB u kacatenbHoit BC k okpyxHocTu paBeH 87°. Haiiaute Besiuyu-
Hy MeHblled nyTH, cTaruBaemMoil xopaoi AB. OtBer maiiTe B rpagycax.

2.2.44. Haiigure yron ACO, ecau ero cropoHa CA kacaeTcsi OKpY>KHOCTH B Touke A, O — 1eHTp
OKpy>HOCTH, oTpe3ok OC nepecekaeT OKPY>KHOCTb B TOuke B, a MeHbluasi Ayra OKpy>KHocTH AB,
3aKJI04€HHAsE BHYTPH 3TOTO yIJa, paBHa 38°. OtBert paiite B rpamycax.

2.2.45. Yron ACO pasen 20°. Ero cropoHa CA kacaercst B Touke A okpy>kHocTH ¢ 1eHTpoM O.
IIpamaa CO nepecekaeT okpyXHOCTb B Toukax B u D, Touka B nexut mexay C u O. Haiinure rpa-
AYCHYIO BeJIMYUHY AyTU AD OKPYXHOCTH, 3aK/JII0UEHHOM BHYTpH aToro yria. OTBeT faiite B rpaaycax.

2.2.46. Touxn A u B nexar Ha OKpy>xkHOocTU. Touka C JexXuT BHe He€, mpuuéM oTpe3ok AC me-
peceKaeT OKpPY>KHOCTb B Touke D, a otpesok BC — B Touke E. Haiinure yron ACB, eciu BIMCaHHbIe
yravl ADB u DAE onupaioTcst Ha IyTU OKPY>KHOCTH, TPaLyCHbIe BEIMYMHBI KOTOPbIX PAaBHBI COOTBET-
cteHHo 118° u 38°. OTBeT apaiiTe B rpagycax.

2.2.47. Touku A u B nexar Ha okpyxHocTH. Touka C Jie)uT BHe Heé, npu4yéM otpe3ok AC me-
pecekaeT OKpY»KHOCTb B Touke D, a otpe3ok BC — B Touke E. Yron ACB pasen 48°. I'panychas Be-
JIMYMHA TyTH AB okpyxHOCTH, He conepxxauiei Touek D u E, paHa 162°. Haiiaure yron DAE. Otser
JlaiiTe B rpamycax.
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2.2.48. Yepes koHIbl A U B 1yru okpyxnocTH ¢ entpoM O nposenenbi KacateabHble AC u BC.
Yron CAB pasen 28°. Haiinute yron AOB. OtBer naiite B rpajycax.

2.2.49. I{.epea KOHIbI A M B nyru okpykHoctH ¢ nieHTpoM O mpoBezieHsl KacateabHble AC u BC.
Yron CAB pasen 53°. Haiinute yron AOB. OTBeT maiiTe B rpaiycax.

2.3. TpuroHomeTpua

2.3.1. B tpeyrosbnuke ABC yron C pasen 90°, sinA = 3—1()@ Hatinure cosA.

2.3.2. B tpeyronbauke ABC yron C paBeH 90°, sinA = 34@ Haiinute cosA.

2.3.3. B tpeyrosbuuke ABC yroa C paBeH 90°, cosA = L. Harinure tgA.
4E)
2.3.4. B tpeyronbuuke ABC yron C paBen 90°, sinA = % Haiiaure tgA.

2.3.5. B tpeyronpHuke ABC yroa C paBeH 90°, tgA = —g Haiinure cosA.

2.3.6. B tpeyronbnuke ABC yroan C pasen 90°, cosA = 0,8. Haiiaure sinB.
2.3.7. B tpeyronbnuke ABC yron C pasen 90°, cosA = 0,28. Haiigure sinB.

2.3.8. B tpeyronbnuke ABC yron C paBeH 90°, cosA = 4 Haiinure cosB.

2.3.9. B rpeyronpuuke ABC yroa C pasen 90°, sinA = % Haiinure tgB.

2.3.10. B tpeyrosbnuke ABC yron C paseH 90°, tgA = % Haiinure cosB.

2.3.11. B tpeyronbuuke ABC yroxa C pasen 90°, AB = 4, sinA = 0,75. Haiinute BC.
2.3.12. B rpeyronbnuke ABC yroa C pasen 90°, AB = 9, sinA = 0,3. Haiiqute BC.
2.3.13. B tpeyroapnuxe ABC yron C pasen 90°, BC = 2, tgA = 0,5. Haitgure AC.
2.3.14. B tpeyronbuuke ABC yroa C pasen 90°, BC = 8, tgA = 1,6. Haiinure AC.

2.3.15. B tpeyronbuuke ABC yron C paBen 90°, AB = 5, cosB = % Haiinure AC.

2.3.16. B tpeyronbuuke ABC yroa C pasen 90°, AB = 10, cosB = @ Haiigute AC.

2.3.17. B tpeyroabuuke ABC yron C pasen 90°, sinA = 0,6, AC = 12. Haiinute AB.

2.3.18. B tpeyroapnuke ABC yros C pasen 90°, AC = 8, sinAd = —@ Haiiaute AB.

2.3.19. B tpeyroapnuke ABC yron C pasen 90°, AB = 10, tgA = —@ Haiinure AC.

2.3.20. B tpeyrosbauke ABC yroa C pasen 90°, AB = 20, tgA = % Haiiaute BC.

2.3.21. B rpeyronbuuke ABC yron C pasen 90°, AC = 20, BC = 14. Haiiaure tgA.

2.3.22. B tpeyrompuuke ABC yron C pasen 90°, AC = Y51, BC = 7. Haiiaure sinA.

40



2.3.23. B tpeyronbuuke ABC AC = BC = 10, cosA = 0,4. Haiiqute AB.
2.3.24. B tpeyronbuuke ABC AC = BC, AB = 4, cosA = 0,1. Haiinure AC.

2.3.25. B tpeyrosbuuke ABC AC = BC, AB = 15, sinA = @ Haiigute AC.

2.3.26. B tpeyrombuuke ABC AC = BC = 10, tgA = % Haiigute AB.

2.3.27. B Tpeyrombuuke ABC AC = BC, Boicota CH paBHa 3, tgA = 0,25. Haiigure AB.
2.3.28. B tpeyronbuuke ABC AC = BC, Boicota CH pasna 2, tgA = 0,25. Haiiqute AB.

2.3.29. B tpeyronviuke ABC AC = BC, Bbicota CH paBHa 1, tgA = —ng Haiinure AC.

2.3.30. B tpeyronbuuke ABC AC = BC, Bbicota CH paBHa 9, tgA = %5 Haiinure AC.
2.3.31. B tpeyronbuuke ABC yron C paseHn 90°, sinA = 0,7. HaiiauTe cuHyc BHelIHero yria rnpu
BepiluHe A.

2.3.32. B tpeyronbauke ABC yron C pasen 90°, sinA = 0,55. Haiiqute cuHyc BHemIHero yrja
NIpU BepLInHE A.

2.3.33. B tpeyronbauke ABC yroa C paBen 90°, cosA = 0,4. Hailigute kocHHyC BHEIIHEro yria
1pU BeplluHe A.

2.3.34. B tpeyronbHuke ABC yron C pasen 90°, cosA = 0,37. Haiiaute kocHHyC BHEIIHETO yrja
IIpY BepllUHe A.

2.3.35. B tpeyronbuuke ABC yron C pasen 90°, tgA = 3. Haiinute TaHreHC BHEIIHETO yTJa MPH
BepiInHE A.

2.3.36. B tpeyronbauke ABC yron C paBeH 90°, tgA = 8.Haiigure TAHTeHC BHEIIHETO yrja npu
BeplluHe A.
2.3.37. B tpeyronbuuke ABC yroa C paBen 90°, tgA = ?23- Haiinure TaHreHC BHEIIHErO yIa Mpu

BepiuuHe B.

2.3.38. B tpeyroabuuke ABC yroa C pasen 90°, cosB = —Kiz HaiiguTe KOCUHYC BHEIIHErO yra

IpU BepliuHe A.

2.3.39. B tpeyronpuuke ABC yroa C paBeH 90°, sinA = % HaitauTe cuHyc BHelIHero yrija npu
BepiIMHe B.

2.3.40. B tpeyrosbuuke ABC yron C paBen 90°, AB = 4, BC = 2. HaiiquTe cMHyC BHEIIHETo
yrja npu BepliuHe A.

2.3.41. B rtpeyronsuuke ABC yron C pasen 90°, AC = 120, BC = 35. Haiiaure xocuHyc BHeII-
HEro yrjia Ipu BepuivHe A.

|

2.3.42. B tpeyronbhuxke ABC yron C pasen 90°, CH — BpicoTa, AB = .12, cosA = 5" Haiigure AH.
2.3.43. B tpeyromsuuke ABC yron C pasen 90°, CH — Boicota, AB = 25, sinA = % Haiigure AH.
2.3.44. B tpeyronbuuke ABC yron C pasen 90°, CH — BbicoTa, AB = 26, tgA = % Haiinure AH.
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2.3.45. B tpeyronbauke ABC yroa C pased 90°, CH — Bbicota, BC = 14, sinA = % Haiinure AH.

AD = 6. Haiinute BBICOTY, OIyLIEHHYIO Ha CTO-

2.3.46. B mapasnenorpamme ABCD sinC = —%,

poHy AB.

2.3.47. B mapamnenorpamme ABCD BbicoTa, omyllleHHass Ha cTopoHy AB, paBHa 9, sinA = %
Haitgure AD. '

2.3.48. OcHoBaHusi paBHOGeqpeHHO# Tpameunu paBHbl 12 u 52. BokoBble CTOPOHBI paBHBI 2.
Haligute cuHYC OCTPOTO yTJa TpaleluHu.

2.3.49. OcHoBaHus paBHOGenpeHHO! Tpameiny paBHbl 27 1 43. KocuHyc ocTporo yria tpanenuu

paBeH % Haiinure 60k0ByIO CTOPOHY.

2.4. NMnowanu
2.4.1. Haiinure njomajp NpsMOYTOJbHOTO TPEYTOJbHUKA, €CJIH €r0 KaTeThl paBHbl 14 u 8.
2.4.2. Haiigyre nromanb NpsiMOYTOJbHOTO TPEYTOJbHUKA, €CIM €r0 KaTeThl paBHbI 6 1 12.

2.4.3. Yron mnpu BepliMHe, NPOTHBOJIEXAllelf OCHOBAHUIO DPAaBHOOENPEHHOTO TPEYTOJbHUKA,
paBeH 30°. BoxoBasa cTopoHa TpeyrosbHUKa paBHa 22, Haiifute miomanb 3T0r0 TPEYroJbHUKA.

2.4.4. YTon npu BepllMHe, IPOTHBOJIEXAIeli OCHOBAHHIO PaBHOOEIPEHHOTO TPEYrOJbHHUKA,
pasen 150°. BoxoBas cTopoHa TpeyrosbHuKa paBHa 40. HailaiuTe miomanb sToro TpeyroabHHKA.

2.4.5. Haiipnte niomaab TpeyTroNbHHUKA, /IB€ CTOPOHBI KOTOPOTO PaBHbI 12 U 4, a yros Mexay HH-
MU paBeH 30°.

2.4.6. Haiinnre muiomanb TpeyroJabHUKa, IBe CTOPOHBI KOTOPOTO paBHbl 15 ¥ 8, a yros Mexay Hu-
MU paBeH 150°.

2.4.7. Ilnomans tpeyroabhiuka ABC pasna 100. DE — cpensss JuHus, IapalienbHasi cTopoHe AB.
Haiinurte mnomanp Tpeyronbpuuka CDE.

2.4.8. Ilnowans tpeyronbhuka ABC pasHa 256. DE — cpeausisi IMHUs, TlapaJlie/ibHasi CTOpoHe AB.
Haitaute nnomans Tpeyroapuuka CDE.

2.4.9. Ilnowans tpeyronbhuka ABC pasHa 35, DE — cpenusisi IMHYs, apajieibHas CTOpoHe AB.
Haiinute nnomanp tpaneiuu ABED.

2.4.10. Ilnowazne Tpeyronbhyka ABC pasna 170, DE — cpeaHsisi TMHUSA, NapaJLieibiasi CTOpoHe AB.
Haiiaute nnowaas tpaneiuu ABED.

2.4.11. TlepumeTp TpeyroibHUKa paBeH 24, a pajiuyc BIMCAHHOH OKPYKHOCTHU paBeH 4. Haiiaute
IJIOLAb 3TOTO TPEYTOJbHUKA. '

2.4.12. Tlepumetp TpeyronbHUKa paBeH 78, a paguyc BIMCAaHHOM OKPYXHOCTH paBen 6. Haiinute
IJIOLIAJb 3TOTO TPEYTOJbHUKA.

2.4.13. Haiinure miomazab NpsMOYTOJIBHOTO TPEYrOJbHHUKA, EC/IH €0 KAaTeT M TUIIOTeHYy3a PaBHbI
COOTBETCTBEHHO 24 u 25.

2.4.14. BoxoBasi cTopoHa paBHOGEIPEHHOTO TpeyrosbHuKa paBHa 20, a ocHoBaHHe paBHO 24.
HaiinvTe momanab 3TOT0 TPeyrojabHUKA.

2.4.15. B tpeyrosbHuKe co cTOpoHaMM 3 U 6 POBeeHBI BBICOTHI K 3TMM CTOpPOHaM. BricoTa, 1po-
Be/IEHHAs K MEPBOW MX 3THX CTOPOH, paBHa 2. YeMy paBHa BbICOTA, IPOBEAEHHAS KO BTOPOI CTOpPOHE?
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2.4.16. B TpeyrosibHUKe CO CTOPOHaMU 8 U 2 IIPOBeIEHBI BHICOTHI K 3THM cTopoHaM. Bricorta, npo-
BeIEHHAsI K [IEPBOH UX THX CTOPOH, paBHa 1. YeMy paBHa BBICOTa, IPOBEAEHHAA KO BTOPOH CTOpOHE?

2.4.17. Croponsl napasienorpamma pasusi 10 u 70. Boicota, onyuieHHas Ha MEePBYI0 U3 3TUX CTO-
PoH, paBHa 42. Haiinure BBICOTY, ONyIEHHYIO Ha BTOPYIO CTOPOHY MapaJlleIorpaMma.

2.4.18. CropoHbl napajienorpaMma paBHbl 2 U 4. BbicoTa, onymieHHas Ha IepByiO U3 3TUX CTO-
poH, pasHa 3. Haiiziute BBICOTY, ONyLIEHHYIO Ha BTOPYIO CTOPOHY Mapasle/lorpaMMma.

2.4.19. Haiizute nyomanb pom6a, eciu ero AuaroHaau pasHbl 12 u 6.

2.4.20. Haiinvre miomans poMba, eciiv ero uaroHaau paBHbl 5 U 18.

2.4.21. Haiinute muomans pomba, eCliv ero cTOpoHa péBHa 32, a onuH u3 yrjoB paBeH 150°.
2.4.22. HaiinuTe nomaznb poMba, eciv ero cTOpoHa paBHa 23, a ONMH M3 yIJI0B paBeH 30°.

2.4.23. Haiinute rmiomaib HapaJIJIeJIOI’p.aMMa, €CJI1 /IBe ero CTOpOHBI paBHb 18 1 11, a nyJI MeXIy
HUMHU paBeH 30°.

2.4.24. HaiinuTe momanb napasiesorpaMMa, ecJid JIBe ero CTOPOHbI paBHbI 7 U 17, a yros Mexay
HUMU paBen 150°. :

2.4.25. OcHoBanus Tpaneuuu paBHbI 24 u 18, Boicotra — 4. Haiiaure ruromans Tpanenvu.
2.4.26. OcHoBaHMs Tpallenuy paBHBI 5 U 22, BeicoTa — 2. HaliuTe miomanpb Tpamenuy.

2.4.27. CpenHsa JMMHUSL M BBICOTA TpallelMU PaBHBI COOTBETCTBEHHO 5 U 2. HaiinuTe miomanb
TpaneLuHu.

2.4.28. Cpennsast TMHUA U BBICOTA TPAllellMd PaBHBI COOTBETCTBEHHO 6 U 13. HammTe IJI011a/1b
Tpalleu.

2.4.29. Haiifute quaroHatb KBaJpaTa, €CJU €ro IO paBHa 242.
2.4.30. HaiiauTe nuaroHaab KBagpaTa, €C/IM €ro IUIOmaas paBHa 648.

2.4.31. Haiinute cTopoHy KBajipaTa, IUJIOI[aJb KOTOPOTO paBHA IIOLIAJW HPSIMOYTOJbHHMKA
co cropoHamu 18 u 32.

2.4.32. Haiiaute cTOpPOHY KBazpaTa, IUIOL[AJb KOTOPOTO paBHA IUIOMIAAN NPSIMOYTOJbHUKA
co ctopoHamu 11 u 44.

2.4.33. IlepumeTpsl ABYX MOJAOOHBIX MHOTOYTOJIbHUKOB OTHOCATCS Kak 4 :7. [liomanb MeHbIIEro
MHOTOYTOJIbHHKa paBHa 16. HaiiauTte niomans 60/bIIero MHOrOYroJbHUKA.

2.4.34. IlepuMeTpsl ABYX MOAOOHBIX MHOTOYTOJIbHUKOB OTHOCATCS Kak 3:5. [Liomans MeHblero
MHoOroyrosibHuka paBHa 18. Haiiaurte niomaap 60biero MHOroyroJibHUKA.

2.4.35. Haiiaute nepuMeTp NpsSIMOYTOJIbHUKA, €CJIM €0 IUIONaAb paBHa 16, a oTHolleHHe cocen-
HUX CTOPOH paBHO 1:4.

2.4.36. Haiinute nepumeTp NpsSIMOYTOJIbHUKA, €CJIM €ro IJIOMafb paBHa 8, a OTHOLIEHUE COCe-
HUX CTOPOH paBHO 1:2.

2.4.37. Haiiaure miomaab Kpyra, AJIMHA OKPY>KHOCTH KOTOPOTO PaBHA ﬁ .

2.4.38. Haiigute nuomaap Kpyra, AJMHA OKPY>KHOCTH KOTOPOTO pPaBHA 501/? .
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2.5. Crepeomertpun

2.5.1. B xy6e ABCDA,B,C,D, Haiinute yron mexnay npsimbimu BC; u A;C;. OTBeT JaiiTe B rpa-
aycax.

2.5.2. B xy6e ABCDA,B,C,D, Touka K — cepenuna pe6pa AB, Touka L — cepeanHa pebpa AD,
touka M — cepemuna pebpa AA,. Haiinute yron LMK. OTBet naiite B rpagycax. '

2.5.3. B mpaBuiabHO# mectuyroasHoit npusme ABCDEFA B, C,D,E,F;, Bce pébpa KoTOpO# pas-
Hbl 6, HaliauTe yroa Mexay npsimbiMu DE u F{A;. OTBer jaiiTe B rpaaycax.

2.5.4. B npsamoyrosbhom napasnenenunese ABCDA,B,CD, usBecTHbl AnuHbl pébep AB = 6,
AD = 18, AA, = 8. Haiiaure cunyc yria Mexay npsimeiMu C;D u AB.

2.5.5. Haiigure paccrosiHue Mexay BepmiMHamMu B U D nIpAMOYTOJbHOIO INapajuiesenuiena
ABCDAB,C,D;, nns xoroporo AB = 4, AD = 3, AA, =17.

2.5.6. Haiinute paccrosinue Mexay BepuiiHamMd A U D; NPSAMOYToJIbHOIO IapaJjulesieluiesna
ABCDAB,C,D,, nns xotoporo AB =9, AD = 12, AA, = 5.

2.5.7. B npsimoyrosnbaoM mapasuiesenunene ABCDA,B,C,D; ussectHo, uto D,C, = 1, BB| = 2,
B,C, = 2. Haiigute nnuny auaronanu C,A.

2.5.8. B npsimoyrossHoM napaienenuneae ABCDAB,C,D, u3BectHo, 4to CD = 4, B|C| = 12,
DD, = 3. Haiinute nnuny auarosanu DB,.

2.5.9. B npsimoyrosbHoM mapasnenenunene ABCDAB,C;D; wusBectHo, uto AC, = {14,
BB, =1, A{D, = 3. Haiinute niuny pebpa DC.

2.5.10. B npsimoyrosibhom napaienenunene ABCDA,B,C,D; u3sBectHo, uto BD; = Bﬁ ,
C,D, = 4, BC = 1. Haiinure nmuny pebpa DD;.

2.5.11. B mpaBusibHOiIt mwectuyroapHoit npusme ABCDEFA,B,C,D,E,F, Bce pébpa pasusbi 7. Haii-
AMTe PaccTosiHue Mexxay Toukamu C u F.

2.5.12. B mpaBunbHO# mwectuyrosnpHoit npusme ABCDEFA,B,C,D,E,F, Bce pé6pa paBHusl 4. Haii-
JMTE PacCTOSHME MEXIy Toukamu E u Aj.

2.5.13. B npasuibHO# 4eTbipéxyrosbHoi nupamuae SABCD Ttouka O — LeHTp OCHOBaHuA, S —
BepuinHa, SC = 25, BD = 14. Haiiqure ninuny otpeska SO.

2.5.14. B npaBu/bHOI yeTbipéxyronbHoit mupamuge SABCD touka O — LIEHTP OCHOBaHMSI, S —
BepuinHa, SO = 30, SA = 34. Haiinute nnuny orpeska AC.

2.5.15. B npaBuIbHOIT YeTHIPEXYTOIbHOM MHpaMue GoKoBoe pebpo paBHo 10, a cTOpOHa OCHOBa-
HUs paBHa 81/ 2. HaiinuTe BbICOTY MUPaMHIBIL.

2.5.16. B npaBuibHOM IecTHYrosbHOM nupamuae 60koBoe pe6po paBHO 13, a cTopoHa OcHOBa-
HUs1 paBHa 5. HaliuTte BbICOTY mMUpaMu/IBL.

2.5.17. Bricora KoHyca paBHa 5, a quameTp ocHoBanust — 24. Haiinure o6pasymomyio KoHyca.
2.5.18. Bricorta koHyca paBHa 16, a aimHa o6pasymomeiit — 34. Haiinure nuamMeTp OCHOBaHHSI KOHYCA.

2.5.19. Oxkoso koHyca onucana cdepa (cdepa comep>KUT OKPY>KHOCTb OCHOBAHMSI KOHYCa U €ro
BepmuHy). lLleHTp cdeppl HaxoauTCs B I1EHTpe oOCHOBaHMS KoHyca. OOpasyiomiasi KoHyca

paBHa 78Y/2". Haiinure paauyc cepsl.

44



2.5.20. OxoJio KoHyca onucaHa cdepa (cdepa conEPKUT OKPYKHOCTb OCHOBAHMSI KOHYCA M €r0

BepllKHY). lleHTp chepbl HaxoAUTCA B LeHTPe OCHOBaHKsI KOHyca. Paauyc cdepsl paBeH 551/? Haii-
ZUTe 00pasyiollyio KoHyca.

2.5.21. Haiinute paccrosinue Mexay Bepuiunamu D, u B, D, 2
MHOTOTDaHHUKA, H300paXx€HHOr0 Ha pUCyHKe. Bce AByrpaHHbIe 4.7 ’
yTJIbl MHOTOTPAHHUKA TIPSIMBIE. , A, I 2
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2.5.22. Haiinute paccrosinne Mexnay BepimimHamMu D u B,
MHOTOIpaHHHKA, H300paXkEHHOro Ha pUcyHKe. Bce aAByrpaHHble
yIJIbl MHOTOTPaHHMKA ITIPSIMBIE.

2.5.23. B npsmoyroapHoM napajienenuneae ABCDAB,C;D, pe6po CD = 2, pebpo BC = V5,
pe6po CC, = 2. Touka K — cepenuna pebpa DD,. HaiizuTe nomanb cedeHusi, MPOXOJALIETO Yepe3
touku Cy, By u K. ’

2.5.24. B npamoyrossHom mapannenenunese ABCDA;B,C,D,; wu3BecTHb JJMHBI pPéGep:
AB =12, AD = 16, AA, = 13. Haiiaure niomanb cedyeHus1, Mpoxofsiiero yepe3 Bepiunsl D, Dy u B.

2.5.25. Pébpa npasuibHOro Tetpasapa pasHel 17. Haliaurte momap ceyeHus, IPOXOISAIIETO Ye-
pe3 cepeluHbl YETHIPEX ero peébep.

2.5.26. Pébpa npaBuibHOTO TeTpasapa paBubl 24. Haiinute nuomazap cedeHUs, NPOXOSAILEro ye-
pe3 cepeaMHbl YETBIPEX ero pébdep.

2.5.27. B npaBu/bHOM 4eTHIPEXYTobHOM MpaMuie Bce pébpa pasHbl 25. Haiiaurte niomans ce-
YeHUs] TUPaMUJIbl IIOCKOCTBIO, POXOJISIIEi yepe3 cepeaAnHbl 6OKOBBIX PEbep.

2.5.28. B npaBuiibHOM 4eTHIPEXYTOJIbHOM NUpaMuze Bce péobpa pasHbl 32. Haliaure niomans ce-
YyeHUsl TUPaMH/Ibl TUIOCKOCTBIO, MPOXOASIIEH Yepe3 cepeauHbl HOKOBBIX pebep.

2.5.29. B npasuibHOi TpeyrosbHO npusme ABCA;B,C,; cTOpOHBI OCHOBaHUH paBHBI 8, 60KO-
Bble péOpa paBHbl 20. HaiinuTe muiomaab cedeHus: MPU3MBbl MJIOCKOCTBIO, TPOXO/silIel yepe3 cepeay-
Hbl pébep AB, AC, A,B, u A,C,.
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2.5.30. B npaBuibHoit TpeyroabHoit mpusme ABCA B C; CTOPOHBI ocHoBaHMH paBHbl 11, 60KO-
Bble péOpa pasubl 1. Haiiaure niomanb ceyeHus: MPU3MBI IJIOCKOCTBIO, npoxoJsilieil yepe3 cepeyuHbl
pébep AB, AC, A\B; n A,C,.

2.5.31. B npsamoyromsiom mnapautenenunene ABCDAB{C;D; u3BeCTHbl JIMHbI pébep:
AB = 17, AD = 15, AA, = 8. Haiiaure niomazp ceyeHus IMapajiesenumnesia IJI0CKOCTbI0, MPOXO/s-
meit yepe3 To4ku A, B u C;.

2.5.32. B npsamoyronbhom mnapanenenunese ABCDAB,C;D, u3BeCTHbl JJIMHBI pébep:
AB =20, AD = 16, AA, = 12. Haiigure nuomazap ceyeHus Mapajiesenunesa na0CKOCTbIO, IPOXO0-
nsueit yepe3 Touku A, B u Cy.

2.5.33. Iljiomans ocHOBaHWs KoHyca paBHa 817, BeicoTa — 2. HaiizuTe mjoianb oceBoro ceve-
HUS KOHYCa.

2.5.34. Ilnomaab ocHOBaHMs KOHyca paBHa 497, Beicota — 5. Haiiqute miomanb oceBoro ceye-
HUS KOHYCa.

2.5.35. BricoTa koHyca paBHa 8, a 1ytMHa obpasyolteit — 17. HaiiauTe niomans oceBOro ce4eHus
3TOro KOHyca.

2.5.36. /luameTp OCHOBaHMA KOHyca paBeH 8, a tnHa obpasyiomein — 5. Halinure miomans oce-
BOTO CE€YEHUsT ITOr0 KOHYCA.

2.5.37. PéGpa npsiIMOYTrOJIbHOTO MapaJijie/ieniiesa, BbIXoAsIIe U3 OXHOH BePIIMHBI, paBHbI 1, 2
u 6. Haiizure niomanb ero moBepxHOCTH.

2.5.38. /IBa peOpa MpsAMOYrOJIbHOTO Mapajulejiel|e/a, BEIXOASIUe U3 OJHOH BEepUIMHBI, PaBHBI
10 u 5. /luaronans napajutenenunena pasia 15. Haiiure moniaap NoBepXHOCTU Napajuiesenunesa.

2.5.39. IInomaas moBepxHocTH Kyba paBHa 200. HaiinuTe ero ayaroHasb.
2.5.40. ILnouwanp moBepxHocTH Ky6Ga paBHa 72. Haiinure ero auaroHass.

2.5.41. Haiigure miomans 60KOBOI MOBEPXHOCTH MPABUJIBHOM MIECTHYTOJBHOU IPU3MBI, CTOPO-
HbI OCHOBaHUsI KOTOPOU paBHHI 3, a BeIcOTa — 6.

2.5.42. Haiinute miomans 60KOBOI MOBEPXHOCTH IPABUJIBHOMN HIECTHYTOJBHOM MPU3MBI, CTOPO-
Ha OCHOBAaHMS KOTOPOW paBHa 5, a BBICOTA — 5.

2.5.43. [IBa pebpa mpsiMOYyroJIbHOTO MapaJiiesieluiea, BHIXOASAIINEe U3 ONHON BEPIIUHbI, PAaBHBI
6 u 8. [I1omanb NoBepXHOCTH Mapasutesenumnena paBHa 768. Haliaurte ero auaroHass.

2.5.44. [IBa peGpa npsIMOYTOJIBHOIO MapaJijiesieluiea, BHIXOAAINE U3 OMHOM BEPIIHUHBI, PABHBI
12 u 16. [Inouanb noBepxHOCTU Mapaiesenunena pasHa 3072. Haiinurte ero nuaroHasb.

2.5.45. Eciu kaxnaoe pe6bpo Kyba yBeJMYUTh Ha 2, TO €ro ILIOLIA[b MOBEPXHOCTH yBENTHYUTCS
Ha 192. Haiingute pebpo ky0a.

2.5.46. Eciu xaxmoe pebpo Kyba yBeJMYUTh HAa 2, TO €ro ILIOIA/lb TIOBEPXHOCTU YBEJIUYUTCH
Ha 144. Haiinure pebpo Kyba.

2.5.47. Haiigute 60x0BO€ peOpO MPaBHJIBHOI YETHIPEXYTOJBHON MPU3MBI, €CJIU CTOPOHA €€ OCHO-
BaHUs paBHa 20, a MuIowab MOBepXHOCTH paBHa 1760.

2.5.48. Haiinure 60Kk0BOE pe6pO NPaBUIbHOM YETHIPEXYTOJIBHOM MPU3MBI, ECJIH CTOPOHA €€ OCHO-
BaHMs paBHa 30, a mIoLa b MOBEPXHOCTU paBHa 2760.

2.5.49. OcHoBaHMeM NPSIMOW TPEYTroJbHOM IPU3MBI CIYXKHUT IIPSIMOYIOJIbHBIN TPEYTOJbHHUK C Ka-
TeTaMu 3 U 4, BbIcOTa nMpu3Msl paBHa 6. Halinure niouiasb eé MOBEpXHOCTH.
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2.5.50. Haiinure muomanp NOBEPXHOCTH MPSIMOM IPU3MBI, B OCHOBAaHHH KOTOPOU JIEXKUT PoMb
C AMATOHAISIMH, PaBHBIMU 9 1 12, 1 60KOBHIM peGPOM, paBHBIM 6.

2.5.51. CTopoHbI OCHOBAaHUSI NIPABUJIbHOM YETHIPEXYTONBbHOM MUpaMUzbl paBHbI 12, 60KOBbIE PEG-
pa paBHbl 10. HaiinuTe muoniaab MoBePXHOCTH 3TON MUPAMUJIbI.

2.5.52. Haiizute miomanb NOBEPXHOCTH MpPaBUJIbHONH YETHIPEXYTOJbHOM NUPaMM/bI, CTOPOHBI
OCHOBAaHUsI KOTOPOU paBHBI 24, a BbICOTa paBHa 5.

2.5.53. CTopoHbl OCHOBaHMsI PaBUIBHOM LIECTHYTO/IbHON HpaMuabl paBHbl 10, 6okoBbIie pé6pa
pasubl 13. Haiinure momaab 60K0BOil MOBEPXHOCTH 3TOH NMUPaMHIbL.

2.5.54. CTopoHBI OCHOBaHMSI TPAaBUJIBHON LIECTUYTOJIbHOM NMPaMHUbl PaBHBI 16 GokoBbie pEbpa
paBubl 17. Haiigute niomanb 601(013014 MOBEPXHOCTH 3TOW NMHPaMHBL.

2.5.55. /l1mHa OKpYKHOCTH OCHOBaHHWS LIWJIMHAPA paBHa 3, BbicoTa paBHa 8. Haiiaute miomans
HOKOBOI MOBEPXHOCTH LUIMHIDA.

2.5.56. J[1MHa OKPYHOCTH OCHOBaHMsI MJIMHAPA paBHa 9, BeicoTa paBHa 11. Haiinute miomanp
OOKOBOM MMOBEPXHOCTU LIUJIMHAPA.

2.5.57. JlmHAa OKPY’KHOCTH OCHOBaHHs KOHyca paBHa 3, obpasyiomasa paBHa 6. Haiinute mio-
maab 6GOKOBOI MOBEPXHOCTH KOHYCA.

2.5.58. J[/mHa OKPYXKHOCTH OCHOBaHMSI KOHyca paBHa 7, obpasyiomas paBHa 26. Haiinure mio-
11aab GOKOBOI MOBEPXHOCTH KOHYCA.

2.5.59. IIpaBuibHas 4eTHIPEXYTOJIbHASI NPH3Ma ONMCaHa OKOJIO ILWJIMHAPA, paauyC OCHOBaHUA
1 BbICOTa KoToporo pasubl 10. Haiizute rioumanb 60k0BOl MOBEPXHOCTH PU3MBIL.

2.5.60. IIpaBusibHas 4eTHIPEXYTOJIbHAs MPHU3Ma ONHKCAHA OKOJIO LUJIMHAPA, paAnyC OCHOBAHUS
¥ BBICOTa KOTOpOTO paBHbl 12. HaiinuTe niomans 60K0BOM MOBEPXHOCTH TIPU3MBL.

2.5.61. LluimHAp M KOHYC MMeIOT 00lIie OCHOBaHUE M BbICOTY. BbicoTa iMIMHApa paBHa paauycy
ocHoBaHMs. [[omanp GOKOBOIT ToBepXHOCTH uaMHApa paBHa 19)/2. Haiinute miomansb GOKOBOI1
MOBEPXHOCTH KOHYCA.

2.5.62. 1luiMHIp M KOHYC MMeIOT obLiie OCHOBaHME M BBICOTY. BbicoTa IMIMHAPa PaBHa paauycCy
ocroBanus. Ilmomanb 60KOBOI MOBEPXHOCTH LuAMHApPa pasHa 411/2. Haitaute miowans 60KOBOI
MOBEPXHOCTH KOHYCA. '

2.5.63. OkoJI0 1apa ONKCaH MUIMHAP, IUIOUIab IOBEPXHOCTH KOTOporo pasHa 3. Haitaure mo-
IaJb TIOBEPXHOCTHU ILIapa.

2.5.64. OKo0JIO Iapa OMHCaH IWIIHHIP, TIOMab TOBEPXHOCTH KOToporo paBHa 57. Hailnure mio-
1a/ib TIOBEPXHOCTH 1apa.

2.5.65. Bo ckosbko pa3 yBequnTca TUIOIA/b TIOBEPXHOCTH LIAPa, €CJIM PaJUyC lapa YBEJIUUUTb
B 3 pasza?

2.5.66. Bo CKOJIbKO pa3 yBEJIMYHUTCS IJIOLIAZb IOBEPXHOCTH 1Uapa, eC/IM pafinycC Hlapa yBEeIUYUTh
B 11 pa3?

2.5.67. Paauycel aByx miapoB paBHbl 24 u 32. Hajigute paauyc mapa, njomazb OBEPXHOCTH KO-
TOPOrO paBHA CyMMe ILIOIIaJel TOBEPXHOCTEH ABYX NaHHBIX IIAPOB.

2.5.68. Paauychl aByX mapoB paBHbl 24 u 45. Haiinure paauyc mapa, Iomazb I0BEpXHOCTH KO-
TOPOTO paBHA CyMMe IUIOLIAfiell MOBEPXHOCTEM ABYX JAHHBIX HIAPOB.

2.5.69. Tpu pebpa IPSMOYTOJIbHOTO MapaJuiesieNniIesa, BbIXOASAIIME U3 OJHO} BEPIIMHbI, PaBHbI
1, 6 u 36. HaiinuTe pe6po paBHOBEJHKOTO eMy KyOa.
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2.5.70. Tpu pebpa MpsIMOYTOJBHOTO MapaJlTieeluiesia, BRIXOAAIME U3 ONHOM BEPIIMHBI, PABHbI
2, 4 1 64. Haiiqute peGpo paBHOBEIHUKOTO eMy Kyba.

2.5.71. Haiinute 06bEM IpPaBMJIbHOW UIECTUYTOJBHOW INPHU3MBI, CTOPOHBl OCHOBaHMs KOTOPOM

paBHBI 4, a 60KOBbIe pebpa paBHbI 31/§ .

2.5.72. Haiinure 00béM IpPaBHIbHOW LIECTHYTOJbHOM MPU3MbI, CTOPOHBl OCHOBAHHS KOTOPOM

paBHbI 6, a 60KoBHIe peGpa paBHHI /3.

2.5.73. OcHoBaHueM INPSIMON TPEYrOJbHON MPU3MBI CJIY>KHUT IPSIMOYTOJIbHBIN TPEYTOJIbHUK C Ka-
tetamu 2 U 3, 60koBoe pebpo paBHO 6. Haiigute 065EM MPU3MBIL

2.5.74. OcHoBaHMeM IPSIMOi TPEYTOJbHOM MPU3MBI CIYXKMT NMPSIMOYTOJIbHBINA TPEYTOJNbHUK C Ka-
tetamu 5 U 12, 6okoBoe pebpo pasHo 10. Haiinure 065EM MPU3MBIL

2.5.75. B mpaBUJIbHOH 4eTHIPEXYTOIbHOW MHUpaMHjie BHICOTA paBHa 2, 60KOBoe peOpo paBHO 7.
Haitnute e€ 06béM.

2.5.76. HaiinuTe 06b€M MMpaMu/Ibl, BHICOTA KOTOPOH paBHa 1, a OCHOBaHME — MPSMOYTOJILHHK CO
CTOpOHaMH 2 U 3.

2.5.77. CropoHa OCHOBaHMs NPaBUJIbHOM LIECTUYTOJBHONH MUPAaMU/Ibl PaBHA 4, a yroJ Mexay 60-
KOBOM IDaHblO U OCHOBaHHeM paBeH 45°, Haiinute 06béM UpaMHIBI.

2.5.78. CtopoHa ocHOBaHHUSI NIPaBUJIBHON IIECTUYTOJIbHOM NMUpaMuibl paBHa 12, a yrom Mexny
60KOBOH rpaHbIO M OCHOBaHHeM paBeH 45°. Haiinute 06béM MUpaMHIbL

2.5.79. OcHoBaHHMeM MPAMOH TPEYTrOJbHOM MPU3MBI CIYKHUT HMPSIMOYTOJIBHBINA TPEYTOJbHHUK C Ka-
TeTamMu 2 1 3, 06b€M npu3msbl pasen 18. Haiiaure 60koBoe pefpo MpU3MBL.

2.5.80. OcHoBaHMEM IIPAMOIi TPEYroJbHOM MPU3MbI CTyKUT MPSMOYTOIbHBIH TPEyroJIbHUK C Ka-
TeTaMu 4 u 6, 06béM npuaMsl pasen 48. Hailaute 60koBoe pe6po MpU3MBL

2.5.81. Haitnute 06béM mMupaMubl, BBICOTa KOTOPOIi paBHa 6, a OCHOBaHHe — MPAMOYTOIbHHUK CO
cTopoHamu 7 u 16.

2.5.82. Haiinute 06bEM MpaBUIIbHOI TPeyroIbHOM ITMPAMUALL, CTOPOHBI OCHOBAaHHUS KOTODPOM pas-
HbI 8, a BBICOTa paBHa /3.

2.5.83. BericoTa xonyca paBHa 7, obpasyiomiast pasaa 10. HaiinuTe ero o6béM, e éHHbIH Ha T.

2.5.84. O6béM mapasuienenunesna ABCDA1B1C1D1 paseH 21. Haiinute 06péM TpeyrosibHOI nupa-
muzasl B,ABC.

2.5.85. O6béM napannenenunena ABCDA B C D, pasen 66. Haiixure 065éM TpeyrossHoit nupa-
muast BA B, C;.

2.5.86. Haiinure o6béM mapamnenenunena ABCDA,B,C,D,, eciv 06béM TpeyroipHOi THpaMUIbL
ABDA, paBeH 21.

2.5.87. O6mém napannenenunena ABCDA,B,C\D, pasen 3. Haitnure o6bEM TpeyronbHoit nupa-
munsl AD,CB,. ‘

2.5.88. Haiizute o6béM MHOTOrpaHHMKA, BEpPLIMHAMH KOTOPOTo sBJsoTcs Touku B, C, D, C,
npsAMOYToJIbHOTO Mapauienenvnena ABCDA,B,C,D,, y xotoporo AB = 9, AD = 10, AA, = 3.

2.5.89. Haiinute 065€M MHOTOTPaHHHMKA, BEPIIMHAMH KOTOPOTO SIBJSIIOTCS Touku A, C, D, D, nps-
MoyroJbHoro napasuiesenunena ABCDA,B,C,D,, y xotoporo AB =9, AD = 12, AA, = 5.

48



2.5.90. Haiinure 06BEM MHOTOrpaHHMKA, BepUIMHAMU KOTOPOTO SIBJSIOTCS Touku A, B, D, A, B,
npsiMoyroJibHoro napasuienenunena ABCDAB,C,D,, y xotoporo AB = 6, AD = 5, AA| = 4.

2.5.91. Haiigute 06b€M MHOTOTPaHHHKA, BepUIHHAMU KOTOPOTO siBJsiioTcs Touku C, D, A,, By, C,,
D, npsimoyrosnbroro napannenenunena ABCDAB,C,D;, y xotoporo AB = 6, AD = 9, AA, = 3.

2.5.92. Haiinute 061béM MHOTOTPAHHMKA, BEPLIMHAMH KOTOPOTO ABJIATCA Touku A, B, C, C, npa-
BUJIBHOM Tpeyro/ibHoi npuambl ABCA B, C;, miowaab 0CHOBaHHsI KOTOPO#i paBHa 9, a 6okoBoe pe6po
paBHoO 6.

2.5.93. Haiinute 06b€M MHOTOrPaHHHUKA, BEPIIMHAMH KOTOPOTO SIBJIAIOTCS TOYKH A, B, C, A, ipa-
BUJIbHOU TpeyrosbHoi nnpuaMbl ABCA B, C,, niomaas 0CHOBaHusi KOTOPO# paBHa 15, a GokoBoe pebpo
paBHO 7.

2,5.94. HaiinuTe 06B5€M MHOTOTpaHHHKA, BEPIIMHAMK KOTOPOTO sIBJSIIOTCS TOUKU A, B, A,, By, C,
npaBUJIbHOM TpeyrosbHO npuamel ABCA,B,C,, miomaab OCHOBaHUsI KOTOpPOMl paBHa 7, a GOKOBOE
pe6po paBHo 9.

2.5.95. Ot TpeyrosbHOi NPU3MBI, 0OBEM KOTOPOM paBeH 9, OTceueHa TpeyroJbHass IHpaMUza
ILJIOCKOCTDIO, IPOXO/sIIEeH Yepe3 CTOPOHY OHOTO OCHOBAaHMS U HpOT]/IBOIIOJIO)KHyIO BEpLIUHY JpPYyroro
ocHoBaHMs. Haiinute 06b€M ocTaBlieiicsi yacTH.

2.5.96. O6DbéM mpaBUIIBbHOI YeTBIPEXYTObHOM mHpaMuabl SABCD paseH 196. Touka E — cepe-
auHa pebpa SB. Haitaute 06b€éM TpeyrosbHoit mupamunst EABC.

2.5.97. Ot TpeyroibHON MHUpaMHIbI, 00BEM KOTOPOIi paBeH 84, oTceyeHa TpeyroJbHasi MUpaMuIa
IJIOCKOCTBIO, TPOXOAsIed 4depe3 BEpIIMHY IHPaMHAbI M CPe[HIOI JMHUIO ocHOoBaHusA. Haiaure
00BEM OTCEYEHHOMN TPEYTOJbHOU MUPAMUJIBL.

2.5.98. O6bém TpeyrospHO#T nupaMust paBeH 10. IInockocTh NPOXOAUT Yepe3 CTOPOHY OCHOBA-
HUS ATOM MUPaMUJIBI U TIEpeceKaeT MPOTUBONOJIOXKHOE GOKOBOE pebpo B TOUKe, AeJIIIEi ero B OTHO-
mweHuH 2:3, cunTas OT BepuIMHbI nupaMuabl. Haiiaute 60sbiinii U3 06bEMOB MUPaMH, Ha KOTOPbIE
IUIOCKOCTh Pa3bUBaeT MCXOAHYIO MHUPAMUAY.

2.5.99. IlpsMoyrosbHBIN Mapajieaenune/l OMUCaH OKOJIO IUINHAPA, PaJUyC OCHOBAaHUS U BBICO-
Ta KOTOPOro pasHbl 4,5. Halinnte 06b€M napajuiesenumnesa.

2.5.100. [IpssmMoyrosibHBIN Napajuieienues omucaH OkoJo cdepbl paauyca 3,5. Haiiaurte ero
00BEM.

2.5.101, IIpsmoyrosibHbIi MapajiesienuIe]l OMMCaH OKoJo cdepbl paguyca 5. Haitaute ero
00BéM.

2.5.102. B ocHoBaHMM IPsIMOi NPH3MBI JIEXHUT KBaApaT cO CTOPOHOM 5. BokoBbie pébpa paBHBI

a e

. Haitnute 065éM UIMHAPA, OMUCAHHOTO OKOJIO 3TOH NPU3MBIL.

2.5.103. B ocHOBaHMM NPSIMOI IPU3MBI JIEXKUT NPSIMOYTOJIBHBIN TPEYTOJbHUK C KaTeTaMu 7 U 9.

. 1 . . o
BokoBbie pébpa paBHBI TO Haiiaute 06b€M nMaMHAPA, OMMCAHHOTO OKOJIO 3TOM MPU3MBI.

2.5.104. IIunuHAp U KOHYC MMEIOT obliee OcHOBaHME M 00IIYI0 BbICOTY. Boruuciaure o6beéM uu-
JUHApa, eciid 00BEM KOHyca paBeH 84.

2.5.105. IlunuHap u koHyc UMeloT obuue ocHoBaHMe M BbicoTy. Haiinnte 06béM KOHYca, eciu
00béM IIMIMHAPA paBeH 9.

2.5.106. IlunuHap omucan okosio mapa. O6béM nuanHapa paseH 78. Haiinute 06béM wiapa.
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2.5.107. Llmimuap onucan okoso mapa. O6bém mapa pasen 66. Haiinure 06béM mumuHzpa.

2.5.108. Komnyc Briucan B map. Paauyc ocHoBanus KOHyca paBeH paauycy mapa. O6bém mapa pa-
BeH 24. Haiiaurte 06béM KOHYycCA.

2.5.109. Konyc Bnucan B map. Paauyc ocHOBaHMSL KOHYca paBeH paauycy inapa. O6BéM KoHyca
pasen 60. Haiiaure 06béM 1mapa.

2.5.110. B mwmunapuyeckuii cocya Hamuwau 2000 cM3 BoAbL. Y poBeHb KUAKOCTH OKA3aJICs PaB-
HbIM 16 cM. B Bozy MOTHOCTBIO OrPy3u/H AeTatb. [Ipu 3TOM ypoBeHb XHAKOCTU B COCYA€ NOJAHSJICS
Ha 12 cm. Yemy paBeH 00béM aetanu? OTBeT BbIpasuTe B CM3.

2.5.111. B cocyx, uMeroiuii GopMy npaBUIbHOU TPeyrosbHOM mpuaMbi, Haauau 1200 cm® Boabr
U MOJTHOCTBIO B HEE MOrpy3uyH Aetauab. [Ipu 3TOM ypoBeHb KMIKOCTH B COCY/l€ NTOAHSAJICS C OTMETKH
25 cM 10 otMmeTku 28 cMm. YUeMy paseH 06béM aetanu? OTBeT BbipasuTe B CMS.

2.5.112. B uMIMHAPUYECKOM cOCyZe YpoBeHb xuakoctu gocruraet 20 cM. Ha xakoii BoicoTe Oy-
JIET HaXOAUTbCSI YPOBEHb XKMIKOCTH, €CJIA €€ TePeJUTh BO BTOPOH LIMJIMHIPHYECKUH COCY, AMaMeTp
KOTOpOTo B 2 pa3a 6oJiblile auamerpa nepBoro? OTBET BbIPAa3UTe B CAHTUMETPAX.

2.5.113. B cocya, umeromuii ¢GopMy MPaBUJIBHOW TPEYTOJbHON MPU3MBbI, HATUJIM BOAY. Y POBEHb
BozbI AocturaeT 36 cM. Ha kakoit BbicoTe OymeT HaXOAUTbCS YPOBEHD BOABI, €CJIU €€ IEPENUTD B APY-
oy TaKOH e COCYJ, Yy KOTOPOro CTOPOHA OCHOBaHUs B 3 pa3sa 6osblile, yeM y repBoro? OTBeT Bbipa-
3UTe B CAHTHMETDAX.

2.5.114. O6bém nepBoro nuaMHApa paBed 72 cM3, Y BTOPOro HUIMHApa BbicoTa B 3 pa3a Gosblire,
a pafiuyCc OCHOBaHMsI — B 4 pa3a MeHblile, yeM y nepBoro. Haiinute 06béM Broporo umaunapa. Otser
naiTe B KyOUYECKMX CAHTUMETpaX.

2.5.115. Oznna uMMHApUYecKasi KPy’KKa BBOe BbIllie BTOPOIi, 3aTO BTOpasi B II0JITOPA pasa IIHpe.
Haiinure oTHOomeHre 06béMa BTOPOiA KPYXKKU K 00BEMY NIEPBOIL.

2.5.116. B cocyze, umeionieM $hpopMy KOHycCa, ypOBEHD KUAKOCTH IO~
1 .
CTHraeT — BBHICOTHL. OOBEM XUAKOCTU paBeH 45 M. CKOMBKO MUITHINT-

2
POB XHAKOCTH HYXHO JOJIUTD, yTOOBI NOJTHOCTBHIO HAMOJHHUTD COCy}I?

2.5.117. B cocyne, umeromeM ¢hopmy KOHyca, ypOBEHb KHIKOCTH J10-

1 .
CTHUTAeT — BBICOTBI. O6bém sxuakoctu paBed 10 M. CKOMBKO MUJLIHINT-

POB XHIKOCTH HYXKHO JIOJIUTh, YTOOBI MOJHOCTBIO HAIIOJIHUTDL COCYH?

2.5.118. Bo cko/bKO pa3 yBEeJIMYUTCS 00BEM 1Iapa, eCIU erc paauyc yBeJMYHTh B YeThipe pasa?

2.5.119. Bo cxoabKO pa3 yBeJMYMUTCA 0OBEM 1Iapa, eCIU €ro PaauyC yBEJIUYUTD B IATH pa3a?

50



3. HAYANIA MATEMATUYECKOIO0 AHAJIU3A

3.1. TeomeTpu4ecknin U GU3NYECKUM CMbICH NPOU3BOAHOM

3.1.1. TlpsiMast y = 8x+ 9 mapainenbHa KacaTeJbHOH K rpaduky GYHKIMM y = x2 + 5x + 6.
HaiinuTe abcuuccy TOUKM KacaHUsI.

3.1.2. Ilpsamast y = 7x + 4 mapajutenbHa KacaTeJbHOM K rpaduky ¢GyHKuud y = x2 — 4x — 8.
Haiinure abcuyccy Touku KacaHusl.

3.1.3. Ilpamaa y = 6x —9 saBasieTcs kacatenpbHoi K rpaduky ¢GyHKiuu y = x3 —x2 + 6x — 9.
HaiinuTe abcuuccy TOUKM KacaHus.

3.1.4. llpsamaa y = 3x — 2 siBisieTcsl KacaTesnbHOH K rpaduky GyHKIuU y = x3 — 5x2 + 6x + 7.
HaiinuTe abcuuccy TOYKM KacaHusl.

3.1.5. Ha pucynke uzobpaxensl rpadux ¢yHKuMu y = f(x) ]
¥ KacaTteJbHasi K HeMy B Touke ¢ abcumccoii x,. Haiigure 3Haue- /
HUe IPOU3BOIHOI (YHKIMH f(X) B TOUKE X,. y =/ ) /
X 1
' o] 1 j)x
P8
1 4
3.1.6. Ha pucynke uszobpaxensl rpapuk pynkuuu y = f(x) YA
U KacaTeJIbHasi K HeMy B TOuKe ¢ abciuccoit x,. Haiiaute 3naue-
HMe IPOU3BOAHOM GYHKIUH f(x) B TOUKE X,
Xo 1
P
|y =) ] =
l ]/ = X ——
| \v
1
e=s
3.1.7. Ha pucynke uzobpaxensl rpapuk pyHkuuu y = f(x) AV
Y KacateJibHasl K HeMy B TOuKe ¢ abcuuccoit x,. Haiigute 3Haye- \ R
= J\x
' HUe TIPOU3BOAHOM (YHKIUHU f(X) B TOUKE X,. \y
/
t
I
|
t
! i
o] 4 13':0 x

51



3.1.8. Ha pucynke uszoGpaxennl rpapuk byHkmu y = f(x)
W KacaTeJbHasi K HEMY B TOYKe ¢ abcuuccoit x,. Haliaure 3Haye-

HMe TIPOM3BOAHON (PyHKUUH f(X) B TOUKe X,.

YA
x 1
; 0] 1 >x
|
|
I
To—
p
)4 ~~
N
N\
y = flx)
' \\ y.
g

3.1.9. Ha pucynke n3o6paxéH rpaguk y = f (x) — Ipou3BoIHOR ByHKIMHK f(x). Haiizure abeuuc-
Cy TOYKH, B KOTOpO#1 KacaTesbHasi K rpaduky y = f(x) mapasuiesbha ocut abCHMCC UM COBMAAET C HEM.

A\

3.1.10. Ha pucynxe usobpaxén rpadux y = f (x) — npoussosoit pyrkumu f(x). Haitgure abermce-
Cy TOYKH, B KOTOPOH KacaTe/IbHasi K rpauKy y = f(x) mapajuiesibHa OpsiMOi iy = 3X WJIH COBIAJIAET C Hell.

G ]
|
/

y = flx)
0 a

3.1.11. Ha pucynke ﬁ306pa>1<éﬂ rpaduk GyHKIUHU y = f(x), onpenes€HHOM Ha uHTepBaae (—6; 5).

Haiiaure KoM4ecTBO ToYeK, B KOTOPBIX KacaTesbHast K rpaduKy (pyHKIMM apajule/ibHa NpsaMoii y = —8.
[T T AY
y=fx)
-6 v 1 “l’
P
0 5 x
4 \ ]
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3.1.12. Ha pucynke u3obpaxén rpaduk y = f (x).— npousBoaHoil pyHKIMHU f(x), onpenenéHHoi
Ha unTepBajie (—1; 12). Haiiaurte Ko1M4ecTBO TOUEK, B KOTOPBIX KacaTesbHast K rpaduky GyHkuuu f(x)
napajuiesibHa npsaMoit ¥y = 2x — 15 uiu coBmagaer ¢ Hei.

Y
A
¥ ai
A JARN
l-14-1 12 X
/ \l 1A
\/
y=/()
[ [ 11
3.1.13. [Ipsamas y=-5x+17 SIBJISIETCS KacaTeJbHOU K rpaduxy dyHKIMN
f(x) = ax? — 29x + 19. Haiinute a.
3.1.14. IlpsMas y = —7x—9 sBaseTcs KacaTeabHOH K rpaduxy dyskmmu f(x) = 4x% + bx.

Haiinute b, yuuTbiBas, 4to abeuucca Touku Kacanust 6oubiie 0.

3.1.15. IIpsmas y = —4x — 8 aABnserca KacateabHoM k rpaduky dynkumu f(x) = 9x2 + bx + 1.
Haiigute b, yuntsiBas, 4to abcuucca TOYKY KacaHus Menbiie 0.

3.1.16. IlpsiMast y = 3x — 8 sBisAerca KacaTeJbHOH K rpaduky dynkuuu f(x) = 10x2 + 23x + c.
Haiigure c.

3.1.17. Ha pucynke usobpaxén rpadpux c¢dyHkuuu y = f(x), ompenejéHHONH Ha HHTepBae
(—10; 3). Haiinure KOIMYECTBO TOYEK, B KOTOPHIX KacaTelbHas K rpadyky GyHKIMM napajie/bHa
npsaMoii y = —3.

y=flx) | AY

—"

s

t”
—
ot

3.1.18. Ha pucynke uso6paxéH rpabuk ¢yHkumuM y = f(x), onmpenenéHHOH Ha HHTepBaie
(—11; 2). Haiizute KoNM4eCTBO TOUEK, B KOTOPBIX KacaTelbHas K rpaduky GYHKIMM napajliesibHa
npsiMoit y = —6.

AY
I y = flx)
'\\ A\
h \ | 0
- 0l 2 X
11 1
\ \
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3.1.19. Ha pucyhke u3o6paxén rpapuk GyHkuuy y = f(x) 1 OTMEYEHbl TOUKH -3, 1, 6, 8. B xa-
KO M3 3TUX TOUeK 3HaueHHe NPOM3BOAHON HaubGombuiee? B oTBeTe yKaXuTe 9Ty TOUKY.

AY
y = f(x)

3.1.20. Ha pucynke usobpaxén rpadpuk pyukuuu y = f(x) u ormedensl Touku —3, 1, 6, 8. B ka-
KOH M3 9THX TOYEK 3HaYeHUe IPOU3BOAHOM HauboJbliee? B oTBeTE yKaXuTe 3Ty TOUKY.

AY
y = f(x)

[} NP

é\// >

|

w
1 -
=
R N

3.1.21. Ha pucysuke uzobpaxén rpaduk ¢pyHkiuu y = f(x) 1 ormeueHnsl Touku —3, 1, 6, 8. B ka-
KOil U3 3TUX TOYeK 3HayeHMe MPOU3BOAHON HauMeHbulee? B oTBeTe ykaxuTe 3Ty TOUKY.

8

3.1.22. Ha pucyHke uzobpaxéH rpapuk pynkuuu y = f(x) u ormeuensl Touku —3, 1, 5, 9. B ka-
KO M3 3THX TOYeK 3HaueHUe IPOM3BOJAHON HaMMeHblllee? B oTBeTe yKakuTe 3Ty TOUKY.
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3.1.23. MarepuasbHasi TOYKa ABUXKETCS] IPSAMOJIMHEHHO 110 3aKoHy x(¢t) = —t2 + 8t — 21, rae x —
paccTosHue OT TOYKU OTCYETA B METpax, ! — BpPeMs B CEKyHJaX, U3MEPEHHOe C Hayaja JBUKEHUSI.
Haiinute eé cxopocTh (B MeTpax B CEKYH/IY) B MOMEHT BpeMeHu ¢ = 3 cC.

) " 1
3.1.24. MatepuasibHasi TOUKA JBUXETCS MPAMOJMHEHHO IO 3aKOHY Xx(f) = Etz —t—4, tne x —
paccTosiHHE OT TOYKU OTCUETA B METPax, ! — BPEMsl B CEeKyH/aX, U3MEPEeHHOe C Hayajla JBYKEHUS.
B kakoii MOMeHT BpeMeHH (B CeKyH/iaXx) eé CKOpoCTb ObLia paBHa 6 M/c?

3.1.25. MarteprasbHast TOUKa JABMXKETCA MPSMOJIMHENRHO MO 3aKoHy x(¢) = 3 + 2¢2 — 5t — 18, rne
X — pacCTOSIHHE OT TOYKU OTCYETA B METPaX, ¢ — BpeMS B CEKyH/]aX, U3MEPEHHOe ¢ HavyaJsla ABH)KEeHUS.
Haiinute eé ckopocTb (B MeTpax B CEKYH/y) B MOMEHT BpeMeHHU ¢ = 3 c.

3.1.26. MaTepuanbHasi TOYKa ABUXKETCS MPSIMOJUHENHO IO 3aKOHY X(f) = —;Ttﬁ‘ —t-—8, rne x —

PacCTOsiHME OT TOYKH OTCYETA B MeTpax, ! — BpeMsl B CeKyHaX, U3MEPEeHHOe C Hayajia JBHUKEHMS.
B kakoii MOMEHT BpeMeHHU (B CEKyH/Iax) e€é cKopocTb Obuia paBHa 15 m/c?

3.1.27. MartepuaibHas TOYKA JIBUXKETCSI MPSIMOJIMHEIHO 1o 3aKOHY
x(t) = %t“ + 613 — 4¢2 — 8t + 3, rie x — paccTosHHe OT TOYKH OTCY€Ta B MeTpax, { — BPeMs B CEKYH-

Jlax, M3MePeHHoe C Hayasa ABuwxeHus. Haiinute eé ckopocTh (B MeTpaX B CEKYH/y) B MOMEHT BpeMe-
Hut=1c. "

3.2. TexHuka auddepeHunposaHua

3.2.1. HaiinuTte 3Hauenue npousBoaHoi dyHkuuu f(x) = 3x — 1 B Touke x, = - 17.
3.2.2. Haiigute 3HayeHue Mpou3BoaHON yHKIMU f(X) = %+ 8 B ToukKe x, = 13.

3.2.3. Haiinute 3HayeHue npousBoAHol pyHkimu f(x) = x2 + 3 B TOuke X, = 4.

3.2.4. HaijinuTe 3HaueHue npou3BoaHoii pynkuuu f(x) = 4x2 — 5 B Touke x, = 4.

3.2.5. HaiizguTe 3HaueHMe IPOU3BOAHOM GyHKIMU f(x) = x% — 5 B TOUKe X, = —16.

3.2.6. Haiinute 3HaueHye npousBoaHoi ¢pyHkuuu f(x) = 3x2 4 2x B Touke x, = —3.

3.2.7. Haiiaute 3Hauenue npousBoanoit pynkuuu f(x) = x2+ x — 1 B Touke x, = —2.
3x2 +2x—17

3.2.8. HaiinuTe 3HaueHue NMPOM3BOAHOM PyHKIMM f(x) = B TOuYKe x, = 1.

5

3.2.9. HaiinuTe 3HaueHue MpousBOAHOM GyHKIMH f(x) = x3 B TOUKe X = 2.

3.2.10. Haiinure 3HaueHue npousBoaHoN GyHkuuu f(x) = 3x3 + 18 B TOuKe x) = V5.

3.2.11. HaiinuTe 3HaueHue npousBopHol GyHKUUM f(x) = 5%3- + 5 B Touke %o = 3.

3.2.12. Haiiaure 3HaueHue NpoM3BoAHOM GyHKIMU f(x) = ——%xS + 3x — 14 B TOUKE X[ = 7.
3.2.13. Haiinure 3HaueHue npousBoaHoit dynkumu f(x) = 4xt — 2x + 117 B TOUKE X = —2.
3.2.14. HaiigvTe 3HaueHue MPOU3BOAHON GyHKIMM f(x) = %4 + 3x34+ x+ 11 B Touke x, = —2.
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5
x_+x2+£_

3 3 1,5 B Touke x, = 2.

3.2.15. HaitauTe 3Hauenue npousBoaHoi GpyHkuuu f(x) =

3.2.16. Haitaure 3Hauenue npousBogHoi ¢pyHkuuu f(x) = Vx B TouKe X, = 4.

3.2.17. Haiinute 3Ha4yeHne npou3BOAHOM QYHKINU f(x) = 69/x + 2x — 4 B Touke x5 = 9.

3.2.18. Haiiaute 3HayeHHe MPOU3BOAHON GYHKIUHU f(x) = V= _ S5x2 + —’é— + 14 B TOUKE X{ = 1.

6
3.2.19. Haﬁnme 3HauYeHHe NPOM3BOAHON PyHKIMU f(x) = % B TOUKE X, = —2.
3.2.20. Haiiaure 3HaYeHue MPOU3BOAHON QyHKIMH f(x) = —% + % + 1,4 B Touke x, = —4.
3.2.21. Haiinure 3HayeHHe MPOM3BOAHON QyHKIUHU f(x) = % + 3x —% B TOUKe X, = 3.
3.2.22. Haiinute 3HaueHHe MPOU3BOAHON YHKIUU f(x) = %xii + % — 74,5 B TOUKE X = 2.
3.2.23. Haiinute 3HaueHue HponaBo/:[Héﬁ byukuun  f(x) =1/; — %xz + 10,50 —2 B TOUKE

x() = 2,25
3.2.24. Haiinute 3HaueHue npousBoaHoit dynkimu f(x) = (x — 2)* + 2 B Touke %, = 3,5.

3.2.25. Haiinute 3Hauenue npouspognoil Gpynximu f(x) = (3x+ 1) — 3 B Touke Xy = %

3.2.26. Haiinure 3nauenne npoussoaHoit dynkimu f(x) = (x — 1)> + 5 B Touke x, = —2.

3
3.2.27. Haiinvre 3HaueHye POU3BOAHON PyHKIMM f(x) = (%x + 2) + 12x B TOuKe x; = —3.

3.2.28. Haiinute 3navenye npousBoaHoil pynkuuu f(x) = (2x+ 5)(—3x+ 1) + 4 B Touke x = 2.
3.2.29. Haiiaute 3Hayenne npousBoaHoi ¢yHkumu f(x) = (x2 — 3)(2x + 1) — 144 B Touke x5 = —1.

3.2.30. Haiigure 3HayeHHe MPoOU3BOAHOM GYyHKIUH f(x) = x]/; + 4 B TOUKe x; = 9.

3.2.31. Hajinure 3HaueHue nMpou3BoaHON PyHkuuU f(x) = -};(x —3) — 14,5 B Touke x, = 1.

3.2.32. Haiinvre 3HaueHHe MPou3BoaHON PyHKUMH f(x) = %(2352 +4x—-1)+2558 TOUKe Xo = 2.
3.2.33. Haiiaute 3HaueHue NpoN3BOAHON PyHKIMHU f(x) = x;; B TOUKe X3 = —2,5.

3.2.34. Haiinute 3HaueHue nponsaozmoﬁ byukuun f(x) = % B TOYKe x; = —1,3.
3.2.35. Haiiaure 3HaueHHe nMpou3BoAHON HyHKuuuU f(x) = ;szTi—T B TOUKe X, = —2,5.

X3+ 422+ 4x

3.2.36. Haiinute 3HaueHue Npou3BoAHOM GyHKIMHU f(x) = )

B TOYKE X, = —7.

2x2 — 18

3.2.37. Haiinute 3HaueHue nNpou3BoaHOM QyHKIUU f(x) = —

B TOUKe x, = —13.
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x3-3x2+3x-1
x—1

3.2.38. HaiiauTe 3navenue nmpousBoaHoi GyHKIMU f(x) = B TOUYKe X, = 3.

x3+6x24+12x+9
x+2

3.2.39. Haiinure snayeHue nMpou3BoAHON GyHKIuM f(x) = B TOUKE Xy = —2,5.

3.2.40. Haiinure 3HauyeHue POM3BOAHOM GyHKIMU f(x) = 9-% B Touke x, = 0,25.

x—4
Vx +2

3.2.42. Haiinure 3Hayenue NpousBoAHON byHkuuK f(x) = sinx + 1 B Touke x, = 0.

3.2.41. Haiiaure 3HaueHHe MPOU3BOAHON GyHKUMHU f(x) =

B TOUKe x, = 0,25.

3.2.43. Haiinute 3HayeHHe TIPOU3BOAHON QYHKIMH f(x) = cosx — 2X B TOUKe ¥p = —

5
3.2.44. Haiinute 3sHaueHue Npou3BoaHON dyHKIMU f(x) = tgx + T B TOUKe X, = 34_15
3.2.45. HaitnuTe 3sHavyeHue NPOU3BOAHON QyHKUMH f(x) = ctgx + 3x + 8 B Touke x, = —=.

6
3.2.46. Haiinvurte 3HayeHue npousBoaHON GyHKuHU f(x) = sin3x B Touke x, = %
3.2.47. Haiinure 3HaueHue MpoU3BOAHON PyHKIMHU f(x) = 2 cos% — 1 B TOuke x, = T.

3.2.48. Haiinute 3HaueHe npou3BOAHON PyHKIMHN f(x) = Lg_22_x + 5 B TOUKe X, = %

3.3. Mccnenosanue hyHKLMHA

3.3.1. Ha pucyuke u3obpaxéd rpapuk GyHKuuMu ¥ = f(x) U ceMb TOueK Ha ocu abCLUCC: X, Xs,
X3, .., X7. B CKOJIBKMX U3 3THX TOYEK NPOU3BOAHAs GYHKUUHU f(X) HOMOKUTETbHA?

y = flx)

E oI P ————

W
&
Ry

3.3.2. Ha pucynke uzobpaxén rpaduk ¢pyHkuuu y = f(x) 1 ceMb TOUEK HA OCH aBCIUCC: Xy, Xy,
X3, ..., X7. B CKOJIBKMX U3 3THX TOYEeK NMPOU3BOAHAs PyHKUMH f(x) oTpULATETbHA?

AY
y = flx)

X1 X3 0 X3 X4 X5 X X ¥
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3.3.3. Ha pucynke usobpaxén rpadpux GyHKIME ¥ = f(X) M ONMHHAAUATb TOYEK HA OCH abcrgucc:
Xy, Xy, X3, -, Xqq. B CKOJIBKMX U3 3TMX TOYEK NPOU3BOAHAS QYHKIUH f(x) nonoxurenpHa?

|
|
|
|
1
|
|
i

<Y

XX XX xs % 0% % x X9 Xy

3.3.4. Ha pucynke usobpaxén rpadguk dyHkuuu y = f(x) 1 OAMHHAALATH TOYEK Ha OcH abcuucc:
Xy, X9, X3, w, Xq;. B CKOJBKMX M3 3THX TOYEK NPOU3BOAHAS HYHKIMHU f(X) OTpULIaTeIbHA?

AY

i i
- r

|

Xy Xy X3 X4 X5 Xg X7 Xg X9 Xy Xy

3.3.5. Ha pucynke n306paxés rpaduk y = f(x) — IpOM3BOAHON DYHKIMH f(X), ONpeaeéHHOl
Ha uHrtepBase (—21; 3). Haiinure kosmdyectBO Todek MuHMMyMa yHKuuU f(x), TpPUHALIEKAUUX
orpe3ky [—20; —1].

L1 AY
y=fl(x)
N\ / o~
J / Va4 T
+ " ol

21 0 X
» [/ \ L
ol

3.3.6. Ha pucynke u3obpaxéH rpadpuk y = f () — npousBoaHoit GyHKIMH f(x), OnpeneNéHHOMN
Ha uHTtepBasie (—18; 4). Haiiaure KonmyecTBO Touek MUHMMyMa (pyHKuMH f(x), TpUHAATEXKALMX
orpe3ky [—16; 2].

Y

—-18

|
=Y
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3.3.7. Ha pucynke u3o6paxéH rpaduk y = f (x) — npousBoxnoii pyHkuun f(x), onpenenéuuos
Ha uHTepBase (—12;9). HaitauTe xonmuecTBO Touek MakcuMyMma (pyHKIHMH f(X), MPHHAMIEKALMX
otpe3ky [-9; 8].

—12 ‘ 1

3.3.8. Ha pucynke n3o6paxéH rpaduk y = f(x) — npousBoaHoil GyHKuMH f(x), ONpeenéHHoi
Ha uHTepBaje (—14;9). Haiigute koiMvecTBo Touek MakcMMyMa (YHKUMH f(x), NpUHALIEKALIMX
oTpesky [—12; 7]. ‘

M Ly =fw

\

——
~t——

l
|
|

—14

3.3.9. Ha pucyHke n3o6paxén rpaduk ¢pyukuuu y = f(x), onpenenéHHoii Ha untepsaie (—3; 9).
OnpezenTe KOJTMYECTBO LETbIX TOYEK (KOOPAMHATA — II€JIO€ YKHCJIO0), B KOTOPBIX IIPOU3BOAHAS (QYHK-
UK f(x) MONOXUTENbHA.

AY P
y = flx)
) \
\ { \
-3 0 9?
\ V1]
\
N
A A

3.3.10. Ha pucynke usobpaxén rpapuk ¢yHkuuu y = f(x), onpeaeséHHON Ha HHTepBaje
(—4; 10). OnpenenuTe KOIUYECTBO LENbIX ToUeK (KOOPAUHATA — 11€JI0€ YHUCJIO0), B KOTOPBIX IIPOM3BO/-
Hast GyHKUUH f(x) oTpULiaTeNbHA.

Y
{ N y = flx) i,L
TN /
L —4 0 10 ]

Lol
I’P—-
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. ! v
3.3.11. Ha pucynke nsobpaxén rpaduk y = f (x) npousBogHoil dyHKumu f(x) 1 BoceMb TOYEK
Ha ocu abCUKCC: Xy Xy, X3, ... , Xg. B CKOJBKHX U3 3THX TOYEK hyHKIHS f(x) Bo3pacTaet?

AY
y=flx)

AW

vl

‘E{d-—————-—
=Y

| X7 Xg

3.3.12. Ha pucyHke u306paxén rpaduk y = f () IpOUM3BOXHON DYHKIMM f(X) U CeMb TOYEK Ha

ocu abcuuce: x; Xy, X3, ... , X7. B CKOJIBKHX U3 93THX ToYek (yHKIMs f(x) Bo3pacTaeT?
AY

y=fx)
|
|
i
|

Xy Xy X3 X, X5 | %

& r 4 3 ' L e

A |

3.3.13. Ha pucynke uzo6paxén rpaduk y = f (x) mpouspoaHoit byHKUMK f(x) U JBEHAALATD TO-
YeK Ha ocU abCUUCC: Xy Xy, X3, .. , Xj5. B CKOIBKUX U3 9TUX ToueK HyHKuus f(x) yObiBaeT?

AY

y=flx

— — —-if
N
=Y

Xy xz\} X3 0 X4 X5 Xo X7 XgXg Xy Xyq
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3.3.14. Ha pucynke usobpaxén rpadux y = f (x) mpor3BogHOMN ¢byskuuu f(x) 1 ABeHaaUATH TO-
Y€K Ha OCH abCIMCC: Xy Xy, X3, ..., X15. B CKOJIBKHMX M3 9THX TOYEK (pyHKIMS f(x) y6uiBaer?

AY

Xg Xy X9 Xyy X12 x

3.3.15. Ha pucynke usobpasxén rpaduk y = f (x) — npousBoaHoii GyHKumy f(x), onpeneséHHOlM
Ha uHTepBaie (—6; 12). Haiinute npomexyTtku Bospactanust byHkuuu f(x). B orBere ykaxure aau-
HY HauOOJIBILIETO U3 HUX.

AY
=
AR AR /
/ \ . N \ /
[ —
— -6 0 o 12
glgl / y=/f \/l

3.3.16. Ha pucyHke n3o6paxén rpaduk y = f (x) — npouspoaroii GyHKuuK f(x), onpenenéHHOMN
Ha uHTepBaJie (—1; 13). Haiinure npoMexytku yOsiBanusi pyukuuu f(x). B orBere ykaxute mnuny
HauOOBIIETO U3 HUX.

AY
/ \
! 1 b
| —1/10 3]
/ 13 [x
y=f(x
RN

3.3.17. Ha pucynke uzobpaxén rpaduk y=f () — mpousBoaHoi hyHKIMHK f(X), ONPeNETEHHOI Ha
uHrepBaie (—8; 5). B kakoii Touke otpe3ka [—3; 2] GpyHkims f(x) npuHMMaeT HauboJIblIIee 3HAYEHHE?

LAY
y=/f(x)
\L\
'~ \ 1
| 0
-8 5_1X]
\ e,
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3.3.18. Ha pucynke uzo6paxéH rpadpuk y = f () — nmpousBonHoit pynkumy f(x), onpenenéHHoH
Ha unrepsaine (—10;4). B xakoii Touke orpeska [—8; —3] dbynkuust f(x) npUHMMaeT HaWMeHbllee

3HaYeHHUe?

]
y=f(x)l 1 \’f
L 110 0 yREE]
/N
I\ h
\

3.3.19. Ha pucynxke uzobpaxén rpaduk y = f () — npousBoxHO# dyHKIMM f(X), OnpeneéHHOM
Ha unrepsaie (—2; 10). Haiiaute touky axcrpemyma byHkumu f(x) Ha unTepBaie (—1;9).

AY

T
S

I
y

of =

——
Poe

3.3.20. Ha pucyHke uzobpaxés rpaduk y = f (o) — mpousBozHON ¢dbysnkuun f(x), onpenenéHHoMR
Ha unrtepsBaie (—16; 7). Haiiaure kommyecTBo TOYeK sKcTpeMyMma GyHKuuM f(x), MpUHALIEKAIIMX

orpesky [—15; 6].

y=/) A

O

/’
foeed]
et
=
7
P
N\

3.3.21. Ha pucynke n3o6paxén rpaduk y = f (x) — npouspoanoit GpyHKimu f(x), onpenenénHo
Ha uHTepBaie (—10; 14). Haliaure KonmmyecTBO TOYEK MakcumyMa (QYHKUMHM f(x), MPUHALIEKAIMX

orpesky [—8; 11].

A
10 1 AN /"'ﬁl’
—i 0 14 =
\\ G )4 \ /’
y=f(%
RN
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3.3.22. Ha pucyHke nzo6paxéH rpaduk y = f (x) — npousBoaHoit pyHKmn f(x), OnpeneéHHOM
Ha uHrepBaie (—7; 10). Haiinure kosmyectBo Touek MuHUMyMa GyHKIMM f(X), NpUHAILIEKANIMX
orpe3ky [—4; 5].

HERNY
y=flx)
N\
-7 \ \N— 10+
I 0 Jue
al/ N \ \ /]

3.3.23. Haiiaure Touky Makcumyma ¢yHKkuuu y = x3 — 75x + 23.
3.3.24. Haiigurte Touky MuHuMyMa byHkimn y = x3 — 192x + 14.
3.3.25. Haiinure Hanbosbliee 3HadeHne GyHKIMU y = x5 — 5x3 — 20x Ha orpeske [-7; —1].

3.3.26. Haiiqure nanboburee 3Hadenue Gpynkmuuu y = 3x° — 20x3 — 13 Ha orpeske [—6; 1].

3.3.27. Haiigure Touky MakcuMyma (PYHKUHUHU y = _x_2-;_3§.
3.3.28. Haiigute Touky MUHUMYMa QYHKIMH Y = —f;ﬁ.
3.3.29. Haiigute Touky MakcuMyMma QYHKLIUU Y = —m.
3.3.30. Haiigure Touky MUHUMYMa GYHKIMU Y = —mjcz—ﬁ.

3.3.31. Haiiaute Touky Makcumyma ¢yHKuuu y = 6 + 15x — 4x Vx.
3.3.32. Haiigure Touky MUHUMyMa QYHKIMH Yy = xYx — 24x + 14.
3.3.33. Haiigute HauGoJibuiee 3HadeHne GyHKIMU y = 18x — 4x7/x Ha orpeske [7; 10].

3.3.34. Hajiqure HauMeHbliee 3HaueHHe PyHKIMKN ¥ = x Y x — 12x + 3 Ha oTpe3ke [0; 100].

3.3.35. Haiigure Touky Munumyma pyskiyu y = Y x2 — 8x + 32.

3.3.36. Haiigute TouKy MUHHMYMa (QyHKITAH 'y = Vx2 - 22x + 122.

Nfw

3.3.37. Haiinure TouKy MaKchyMa byskmu y = —%x + 8x + 19.

(S

3
3.3.38. Haiigure TOYKy MaKCUMyMa QYHKIIMM Yy = -3 7+ 6x + 15.

3.3.39. Haiifurte TOuKy MUHUMYMa GQYHKLMHE Y = 6x e,

3.3.40. Haiiqure Touky MUHUMyMa QYHKIMU y = 778 = 30x + 235
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3.3.41. Haiigure Touky MakcumMyma GyHKIMH y = (24 — x)ex+ 24,

3.3.42. Haiigure Touky MakcuMyMa QyHKunu y = (15 — x)ex 15,

3.3.43. Haiimute Haubosbinee 3Hauenune GyHkimu y = (x2 + 20x — 20)e2~* Ha orpeske [—2; 3].
3.3.44. Haiizure Haubosbiuee 3Hauenne GyHKImE y = (x2 + 21x — 21)e?~* Ha otpeske [—1; 4].
3.3.45. Haiigute Touky MakcuMyMa QyHKImH y = (x2 — 19x + 19) ex+ 20,

3.3.46. Haiiqure Touky Munumyma GyHKIMH y = (242 — 26x + 26) e*~ 17,

3.3.47. Haiizure HauMeHblilee 3HaueHHe (PYHKIMM y = e2* — 4e* + 4 Ha oTpeske [—1; 2].

3.3.48. Haiiqure HauMeHblIee 3HaueHue PYHKIMU y = e2* — 9e* — 2 Ha oTpeske [1; 3].

3.3.49. Haiigure  Haubosabuiee — 3HayeHwe  ¢GyHKuuum y = 28 V2 sinx — 28x + 7n + 15
Ha OTpe3Ke [O; E}.
2

3.3.50. Haiiniute HaumeHbllee 3HaueHue (yHkimu y = —28 —3,5n+ 14x — 1492 sinx

n
Ha OTpe3Ke [0; —2—].

3.3.51. Haiiaute  HauGonbuiee  3Hauenne  (yHKIMM  y = 67/2 cosx + 6x — 37“ +15

Ha OTpe3Ke [0; g}

3.3.52. Haiigute HauMeHblllee 3HaueHHMe (YHKIUA Yy = —22 + 91/2:?“ — 2721/§x— 27 cosx

Ha OTpe3Ke [0; %:|
3.3.53. Haiigute Touky MakcuMyMa pyHkumu y = In(x — 11) — Sx + 2.
3.3.54. Haiigure Touky MakcuMyMa ¢pyHkimu y = In(x — 10) — 5x + 7.
3.3.55. Haiigute Touky Munumyma ¢pyukuuu y = log, (x2 — 14x + 72) — 8.

3.3.56. Haiigute Touky MunuMyMa pyHkuuu y = log, (x2 — 24x + 148) + 1.

3.3.57. Haiigute HauMeHbuiee 3HaueHne QyHKuMM y = Sx—Sln(x+3)+4 Ha oTpeske
[—2,5; 0].

3.3.58. Haiinute HauMeHblllee 3HaueHMe (yHkuud y = 6x—6In(x+3)+4 Ha oTpe3ke
[-2,5; 0].

3.3.59. Haiigurte Touky MakcumyMa ¢yukuuu y = 1,512 — 39x + 1081nx — 8.
3.3.60. Haiigure Touky MuauMyMa byukimu y = 0,502 — 11x + 30Inx + 8.
3.3.61. Haiinure HauboJblIIee 3HaueHue yHkMHN y=x2—13x+ 11lnx + 12

13 . 15]

Ha OTPE3KE [TZ, TZ

3.3.62. Haiinure HaumeHblree 3HaYeHne PpyHknum y = 2x2 — 5x + Inx — 7 Ha oTpeske [%, -g—jl
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3.4. NepBoo6pasHan

3.4.1. 3nauenne mneppoobpasHoi F(x) ¢ynkuun f(x) = 11x+5 B Touke 0 paBHO 6.
Haiigure F(-3).

3.4.2. 3uavenne nepBooOpasHoii F(x) ¢ynkuum f(x) = —5x+8 B Touke 0 paBHO 3.
Haiinure F(4).

3.4.3. 3navenne nepsooOpasHoit F(x) ¢ynkumn f(x) =3x2—7x+1 B Touke 0 pasHO 4.
Haiinure F(4).

3.4.4. 3Havuenve mepBooGpasHoii F(x) dynkumn f(x) = 2x2+9x—4 B Touke 0 paBHO 7.
Haitgure F(—3). '

3.4.5. 3nauenne nepBoobpasHoit F(x) ¢yskumu f(x) = —6x2—2x+5 B Touke 0 paBHO 9.
Haiinure F(5).

3.4.6. 3nauenue nepBoobpasnoil F(x) dyukumun f(x) = 5x3 — 3x2+ 7x — 2 B Touke 0 paBHO —5.
Haiigure F(2).

3.4.7. 3navenne nepsoobpasHoil F(x) ¢yuxuun f(x) = —x3+ 10x—7 B Touke 0 paBHO 12.
Haiigure F(—2).

3.4.8. 3Hauenue nepBoobpasHoit F(x) ¢pyukium f(x) = %3 —3x2+ 7x — 8 B TOuke 0 paBHO —21.

Hasiaure F(5).

3.4.9. 3nHauenue mnepBooOpasHoit F(x) ¢yukumu f(x) =9x8 B Touke O paBHo —13.
Haiigure F(—1).

3.4.10. 3Hauenne mnepBoobpasHOit F(x) ¢yukuun f(x) = —18x* B Touke 0 pasHo 17.
Haitnure F(2).

3.4.11. 3nauenue mnepBooOpasHoit F(x) ¢yukimmu f(x) = —5sinx B Touke 0 paBHo 17.
Haiinurte F (%)

3.4.12, 3nauenue mnepBoobpasHoil F(x) ¢yukuuu f(x) = 11sinx B Touke paBHO —9.
Haitnure F(— —g—)

3.4.13. 3nauenne mnepBooOpasHoit F(x) ¢ynkuuu f(x) = 21sinx B Touke paBHO 6.
Haiinure F (— %)

3.4.14. 3HaueHue nepBooOpasHoil F(x) ¢ynkuyu f(x) = 8cosx B Touke —7m paBHO 13.
Harigurte F (%)

3.4.15. 3nauenue nepBoobpasHoi F(x) ¢yukuuu f(x) = 10cosx B TOuKe % paBHO —4.

Haiinure F(— %)

3.4.16. 3HaueHue mepBoobpasHoil F(x) ¢yukuun f(x) = 6er B TOuke 0 paBHO —18.
Haiigute F(In3).

3.4.17. 3nauenue nepBoobpasHoii F(x) dpynkuuu f(x) = —8e* B Touke 0 pasHo 3. Haiiaure F(In7).

3.4.18. 3nHauyeHue nepBooOpasHoii F(x) dyukuuu f(x) = 12e* B Touke 0 paHo 7. Haitaure F(—In5).
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3.4.19. 3naueHue nepBoobpasHoit F(x) dyHkumu f(x) = % B Touke 1 paBHo —11. Haiinure F(e?).

3.4.20. 3Hauenue mepBoo6pasHoii F(x) dyHkuuu f(x) = ——13 B Touke pasHo 8. Haiinute F(e?).

3.4.21. Ha pucynke uzobpaxén rpaduk dyHkuun y = F(x) — onHoi u3 IepBOOOPa3HBIX HEKO-
Topoit byHKIMHU ¥y = f(x), onpenenénHoit Ha uHTepBaie (—3; 6). Ilomb3ysch PUCYHKOM, OTIpEAETHTE
KOJIMYECTBO pellleHHit ypaBHenus f(x) = 0 Ha oTpeske [—2; 5].

T

!

w
=
d
q
g

o

=

3.4.22. Ha pucynke usobpaxén rpapuk ¢yHkunn y = F(x) — oxHOil 13 IepBoo6Pa3HBIX HEKO-
Topoii pyukiumu y = f(x), onpenenéuHoit Ha uHTepBase (—3; 5). Ilonb3ysach pUCYHKOM, ONpeAeuTe
KOJINYECTBO peleHuit ypasHenus f(x) = 0 Ha oTpeske [—2; 4].

3.4.23. Ha pucyHke u3o6paxén rpaduk nmeppoobpastoit y = F(x) dbyHkuun f(x) 1 BoceMb Touek
Ha ocu abcuuce: Xy, Xy, X3, ..., Xg. B CKOJIbKUX U3 ITUX TOYeK GYHKUUS f(x) NOMOKUTENTbHA?

AY

y = F(x)
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3.4.24. Ha pucynxke usobpaxén rpapuxk nepsoobpasHoii y = F(x) dynkuuu f(x) 1 BoceMb Toyek
Ha ocH abCILMCC: X, Xy, X3, ..., Xg. B CKOMBKMX U3 3THX Touek QYHKIMS f(x) OTpHLaTeNbHA?

ﬁy

X3

3.4.25. Ha pucyske n3o6paxéH rpaduk nepsoobpasuoil y = F(x) dyHkuun f(x) U oTMedeHbl
Touku —1, 1, 2, 3. B xakoii U3 3TUX Touyek 3HayeHHe GYHKIUHN f(x) HauMeHbliee? B oTBeTe ykaxuTe

3Ty TOUKY.

AY

[ SN S A p——

= o - -k £\

Y
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3.4.26. Ha pucynke uzobpaxén
. AY
rpadpuk nepBooGpazHoi y = F(x) '
dbyHkiu f(x) ¥ OTMEYEHBI TOYKH
-2, 1, 2, 4. B Kakoli U3 3THX TOYeK
3HaueHne ¢GyHKuud f(x) Hanboss-
mee? B oTBeTe yKaXHTE 3Ty TOYKY.

DO = = e o e
a\

B ——

3.4.27. Ha pucyske usobpaxén rpapux ¢pyukuuu y = f(x), oxHa u3 nepBooOpa3HbIX KOTOPOii
yMeeT BH

Flx) = —%3+4x2-—7x+ 11.

Haiiaure niomand 3aITpUXOBaHHOM QUIYPBHI.

Y

y = flx)

N
=~

Nei

] \
I \

3.4.28. Ha pucynke uzobpaxén rpadpuk ¢yHkiuu y = f(x), ofHa u3 nepBoo6pasHbIX KOTOPOI
yIMeeT BHI

F(x) =%3+3T’[2+2x—14.

Haiinvre niomanab 3aliTPUXOBaHHOH (UTYPBL.

y = flx)

——‘"‘—

=Y

/f
L AR
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3.4.29. Ha pucynke uso6paxéd rpadpuk bynkuuu y = f(x). Ilosb3ysch pUCyHKOM, BBIYUCIUTE
F(8) — F(3), rne F(x) — onHa u3 nepBoobpasubix pyHKuuH f(x).

Yl

—3

-1
X
AN

3.4.30. Ha pucyHke uzobpaxén rpaduk ¢pyakuun y = f(x). I[lonb3ysach pUCYHKOM, BBIYHUCIHMTE
F(8) — F(4), rne F(x) — oaHa u3 mepBoobpasHbix GyHKIUH f(x).

AY

—3

Y

3.4.31. Ha pucynke wusobpaxén rpapuk ¢yskimu y = f(x), oaHa u3 TNepBOOOPa3HBIX
kortopoit F(x). Haiigute pasnocts F(4) — F(—1). '

A

y = f(x)

Rv_

3.4.32. Ha pucynke wusobpaxén rpabuk ¢ynkuuu y = f(x), oZHa U3 . mepBOOGPa3HBIX
Kortopo# F(x). Haitnure pasnocts F(5) — F(1).

[ T T 19A
T 1

«
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4. 3AJAYM NOBbLILWEHHOK CNOXHOCTH
4.1. TpuroHomeTpuyecKue ypaBHeHHUA

4.1.1. a) Pemmre ypaBHenue 4cos?x + 12cosx + 5 = 0.
6) Haiigure Bce KOpHM 9TOTO ypaBHEHHs], yOBJIETBOPSIOLIHe yca0BHIO sinx > 0.

4.1.2. a) Pemmure ypaBHenue 2sin2x — 7sinx + 3 = 0.

6) Haitgure Bce KOpHM 3TOTO YpaBHEHHMS, yAOBJIETBOPsIOLIMe ycaoBUio cosx < 0.

4.1.3. a) Pemite ypaBHeHHe sindx — sinx = 0.

. 7
6) Haiinute Bce KOPHU 3TOrO YpaBHEHHs], IPHHAAJIEKAILHE OTPEIKY [3n; —QE]

4.1.4. a) Peumute ypaBHenue cosdx — cosx = 0.

6) Haitiaute KOIMYECTBO KOPHEH 3TOTO YpaBHEHMS, IPHHALJIEKAIIUX OTPE3KY |:37t;

4.1.5. a) Pemnute ypaBHeHue 2sin2x + 3cosx — 3 = 0.

6) Haitnure Bce KOPHU 3TOrO ypaBHEHMsI, YIOBJIETBOPsiIONMe ycaoBHio sinx < 0.

4.1.6. a) Peumure ypaBuenue 15tg2x — tgx — 2 = 0.

6) Haiiaure Bce KOPHU 3TOTO ypaBHEHMUsI, YAOBJIETBOPSIIOLINE YCIOBHIO cosx < 0.

4.1.7. a) Pemnte ypasrenue 97" = 3.

6) Haiizure HanGospuinii OTpULATEBHBIN KOPEHb 3TOTO YPABHEHHUSL.

4.1.8. a) Pemute ypaBuenue 2-16°"" + 4" — 1 = 0.
6) Haiiqute HaMeHbIIU TONOXKUTEIbHBIM KOPEHb 3TOTO YPaBHEHHUSL.

4.1.9. a) Pemure ypaBHenue sin2x — 12(sinx — cosx) + 12 = 0.
6) Haiigute HanbobLIMii OTPUIATEbHBIA KOPEHb STOTO yPaBHEHHS.

4.1.10. a) Pemwure ypaBnenue J/cos2x — sin5x = —2cosx.
6) Haiiaute Bce KOpHM 3TOrO ypaBHEHMsl, IPUHAJIEXalIMe OTPe3Ky [2m; 47).

4.1.11. a) Pemure ypaBHenue 4sindx = cos(x - 125)
6) Haiiiute Bce KOPHM 3TOTO ypaBHeHHUsI, IPHHA/JIeXKAlIHe OTPe3Ky %; %’5]

4.1.12. a) Pemmnte ypaBHenue cos2x + sin?x = 0,75.

6) Haiinute Bce KOpHM 3TOTO ypaBHEHHs, IPUHAJIEKALIKE OTPE3KY | T; 5_7:]

4.1.13. a) Pemnre ypaBHenue log, (sinx + sin2x + 16) = 2,

6) Haiinute Bce KODHH 3TOTrO ypaBHEHMS, IPUHAJJIEKALME OTPE3KY | —4T; _S_n].

4.1.14. a) Pemure ypaBHenue log; (2cos?x + 3cosx — 1) = 0.

6) Haiinute Bce KOPHH 3TOrO ypaBHEHMs, IPUHA/JIEKAI[HE OTPE3KY _.77n; —Zn]
4.1.15. a) Pemute ypaBHeHue sin2x + ﬁsinx = 2cosx + ﬁ
6) Ykaxure Bce KOPHM 3TOTO ypaBHEHMs, IPUHAAJIEXKALINE OTPE3KY [ ; 52—n]

4.1.16. a) Peumnre ypaBHeHue 4cos?x + 85in(%’E - x) -5=0.

6) YkaxuTte Bce KOPHH 3TOTO ypaBHEHus, IIPUHALJIEXKAIIHE OTPE3KY [—ﬂ; —2112].
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4.1.17. a) Pemure ypaBHeHue 3cos2x — Ssinx + 1 = 0.

6) YkaxuTe Bce KOPHH 3TOTO YPaBHEHHUS], [IPHHAJIENKALIHE OTPE3KY [n; 571:]

4.1.18. a) Pemure ypaBHeHue 2cos2x + Aicos<32—7t — x) +1=0.

6) YkaxuTe BCe KOPHH 3TOTO yPaBHEHUs, IPUHAJIEKAIIHAE OTPE3KY 37n; 31r:|.

4.1.19. a) Pemure ypaBHenue cos®x — 3cos?2x+ 3cosx—1 = 0.

AL 19n
6) Ykaxxute Bce KODHU 3TOTO YPAaBHEHUS, IIPUHAAIEXKAIHE OTPE3KY ~S 5|
4.1.20. a) Pemure ypaBHeHue cos3x + 3cos?x + 3cosx+ 1 = 0.
6 " 19n. 17n
) YkaxxuTe Bce KOPHU 3TOrO yPaBHEHUS, MPUHAAJIEKAIINE OTPE3KY -5 |

4.1.21. a) Pemure ypaBHeHue 2cos? (n — x) — sin(n + 2x) = 0.

6) Ykaxure Bce KOPHU 3TOTO YPaBHEHMS, TPUHAAJIEKANIHE OTPE3KY 1—35—; 87t:|.

4.1.22, a) Pewiure ypaBHeHUe 2c0s?2 (37" — x) - sin(n — 2x) = 0.

6) YkaxuTe Bce KOPHU 3TOTO YPaBHEHHUs, IPUHALJIEKALUIHE OTPEIKY [77t; i;—n]

4.2. HepaBeHcTBa M CUCTeMbl HEpaBeHCTB

4.2.1. Pemmte HepaseHcTBO logs (25 — x2) — 3logs (25 — x2) + 2 > 0.

X

4.2.2. Pemvre HepaBeHCTBO 3 1 <1+ ! -
3"-3 3 -2

4.2.3. Pemure HepaBeHCTBO 2 > > .
-7 T4

4.2.4. Pemure HepaBeHCTBO S—/7
5431 57T 1

X
4.2.5. Penute HepaBeHCTBO _18-58 > 0,5.
9" —12.3"+ 27
X X
4.2.6. Peumnre HEPaBeHCTBO — + 2+l > . < 0.
-3 2°-2 4'-52°+6
4.2.7. Pemivte HepaBEeHCTBO 3 - 4 +12>0.

(22_x2_1)2 22——x2_1

4.2.8. Pemnite HepaBeHCTBO ( log; x — 2log, x)2 + 36log, x + 45 < 18log; x.
4.2.9. Pewiute cucteMy HepaBeHCTB
{Vm+log5(x+3) >0,
9**'-28.3"+3 > 0.
4.2.10. PemuTe cucTeMy HepaBeHCTB

3-64+2-70 >3
64" -2

H

logs (x + 3) — 3logs (x + 3) + 2 < 0.



4.2.11. PemuTe cucreMy HEpPaBEHCTB
25" -30-5"+125 > 0,
log, (x — 1)-log, (x + 1) < 0.

4.2.12. Pemute cricTeMy HepaBEHCTB
x24+ 2"+ 36 < 78-log; (x + 3),
{ 12x + 2" > 78-log; (x + 3).
4.2.13. Peuute cucteMy HepaBEeHCTB
| 8-4"—65-2"+8 <0,
{ logl, (x4) + logs (x2) < 16.
4.2.14. Pemute cucteMy HepaBEHCTB

—X
320 -4 > 5,
64—-27%

x+6) <1.

lOgo,zst( 4
4.2.15. Pemure cucTeMy HepaBEHCTB

5%+ 2.5 < 51,
log,, 0,25 > log,32x — 1.

4.2,16. Pemure cucteMy HepaBeHCTB
3-97°-28-37"+9 <0,
{logxz(x+ 1)* < 1.
4,2,17. Pemnte HepaBeHCTBO x10ggys (x + 2) > logs (x2 + 4x + 4).
4.2.18. Pemnte HepaBeHCTBO x10g, 4 (x + 3) > logg (x2 + 6x + 9).
4.2.19. Pemute HepaBeHCTBO x2log,y5 (—x — 2) > logs (x2 + 4x + 4).

4,2.20. Pemnre HepaBeHCTBO x2 logg, (—x — 3) > log, (x2 + 6x + 9).

4.3. YpaBHEeHUA N HepaBeHCTBA C NapameTpoMm
4.3.1. Hajinure Bce 3HaYEHHUSIX @, IPU KaXKAOM M3 KOTOPBIX MO/YJIb PA3HOCTH KOPHEW ypaBHEHUS

x2—15x — 14 + a? — 10a = 0 npuHuMaeT HauboJIbillee 3HAYEHUE,

4.3.2. Haiinurte Bce 3Ha4eHUs a, NIPU KaXJAOM U3 KOTOPBIX ypaBHeHHE Y 3x —a = x — 3a umeer
KOPHM, M YK2)KUTE KODHU YPAaBHEHUS ISl KAXKIOro U3 HalIEHHBIX 3HAYEHUI a.

4.3.3. Haiiture Bce 3HaYeHUs g, IPU KaXJI0OM M3 KOTOPbIX MMEET €AMHCTBEHHOE pellieHHe CUCTe-
Ma ypaBHEHMI

(x—3a—4 +@y—a+2)’ =1,
(x—4a—3)+@y+3)°=09.

4.3.4. HaiinuTe Bce 3HaYeHUs a, IPU KaXIOM U3 KOTOPBIX HEpaBeHCTBO x2 — a2(a+ 1)x+ a3 < 0
MMeeT pellleHrs] U MHOXKECTBO pPelIeHUil HEPABEHCTBA COAEPXKUTCSI B UHTepBaie (—9; 4).

4.3.5. Haiinute  Bce  3HaueHMss @, TIIpM  KaXIAOM M3  KOTOpPBIX  ypaBHEHHe

9"~ 2(a—3)-3"+a%2—8a+ 7 = 0 uMeeT eAUHCTBEHHbIH KOPEHb.
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4.3.6. Haiinure Bce 3HayeHMs @, TP KaXIOM M3 KOTOPBIX HauMeHblilee 3HaueHHe (QYHKLIMHU
flx) = 2ax + |x2 — 8x + 7| 6osbuie 1.

4.3.7. HaiiiuTe Bce 3HAYEHMS @, IPU KAXKIOM U3 KOTOPbIX pyHkumst f(x) = x2 — 2|x — a?| — 6x
uMeeT XOTs1 OBl OJIHY TOYKY MaKCUMyMa.

4.3.8. HaiiquTe Bce 3HauYeHMs @, IPU KaXKAOM M3 KOTOpbIX dyHkuus f(x) = x2 — 2|x — a?| — 8x
umMeeT Oosiee IBYyX TOYEK SKCTPEMYMa.

. 5
4.3.9. Haiizure Bce 3HaYeHUs 4, IPU KaxKAOM U3 KOTOPBbIX ypaBHeHue a|x — 3| = po Ha Mpo-

+2
mexyTke [0; +00) HUMeeT POBHO JIBa KOPHSI.

4.3.10. Haiiqure Bce  3HayeHWsT @, TPU  KAXKAOM U3  KOTOPBIX  ypaBHEHHE
[2x2 — 3x — 2| = a — 2x2 — 8x b0 He MMeeT pelieHUH, TUOO UMeeT eIMHCTBEHHOE PelleHue.

4.3.11. Haiigute Bce 3HayeHMs g, IPU Ka>KJOM U3 KOTOPbIX CUCTEMa ypaBHEHHUH

W2 -xy+3x-y—6)yx+2 _ 0
Y6 —-x ’

x+y—a=0

HMMeeT POBHO /1BAa pa3jIMYHbIX PEUIeHUs.

4.3.12. Haiinute Bce 3HaueHUA a, IIPU KaXAOM M3 KOTOPBIX CUCTEMa ypaBHEHUIA

(y2—xy—7y+4-x+ 12)yx+4 _ 0

Vi-y

a=x+y
MMeeT e/IUHCTBEHHOe DelIeHUe.
4.3.13. Haiinure Bce 3HaUeHUS a, IPU KaXJIOM U3 KOTOPbIX CUCTEMa yPaBHEHUIA
2x-2y—2 = |x2+y2-1|,
y=alx—1)
uMeeT OoJiee JBYX pelIeHHiA. '
4.3.14. Haiinute Bce 3HaueHUs g, TIPU KaXJOM U3 KOTOPBIX CUCTEMA yPaBHEHHM
224+ 20x +y? - 20y + 75 = |x2 + y2 - 25|,
xX—y=a
1MeeT 60Jiee OJTHOTO PeLIeHHsI.
4.3.15, Haiinute Bce 3HaueHMs a, MPU KAXKJOM U3 KOTOPbIX CUCTEMA YPaBHEHUI
x2—8x+y2+4y+ 15 = 4|2x—y — 10|,
x+2y=a
nMeet OoJiee JIBYX PelIeHHIA.

4.3.16. Haiinute Bce 3Ha4YeHus a, NPU KakJOM U3 KOTOPBIX CUCTEMA YpPaBHEHUI
x2+5x+y?—y—|x—5y+5| =52,
y—2=a(x-15)

HMEET POBHO ABa pPCUICHUA.
4.3.17. HaiinuTe Bce 3HaYeHUs a, IPH KAXKIOM U3 KOTOPBIX CHCTEMa ypaBHEHUN
Y —x-2=|x2—x-2|,
x—y=a
nMeeT 6osiee IBYX pelieHUi.
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4.3.18. HaiinvTe Bce 3HaueHMs @, IPU Ka)KIOM M3 KOTODPBIX CHCTEMa ypaBHEHUIH
lx2 =1+ 2x—x2 = |y2— 1|+ 2y — y2,
x+y=a
umeeT Gosee ABYX peiuennﬁ.
4.3.19. Haiigute Bce 3HaueHMs @, PU KaK[JOM U3 KOTOPBIX CUCTEMA YPaBHEHUH
x?+|x2-2x| = y2 + 1y - 2yl,
x+y=a
umeet GoJiee IBYX peIlEHUH.
4.3.20. Haiinure Bce 3HaUYeHUs a, TIPH KaKZIOM 3 KOTOPbIX CUCTEMa ypaBHEHUM
|x2 - 2x| — x? = |y? - 2y| — y?,
x+y=a
numMeeT GoJiee IBYX PEIEHUIL.
4.3.21. Haiigute Bce 3HaueHMs @, PU KaKJOM U3 KOTOPBIX CUCTEMa ypaBHEHUH
Va+y? =Va+a?,
x?+y? = 6x— 8y

HMEET POBHO /[IBa DA3/IMYHbIX PEHICHHUA.
4.3.22. Haiinurte Bce 3HayeHUs a, IPU KaXKJIOM M3 KOTOPHIX CHCTEMa ypaBHEHHU

Va—y? =ya =,

x?+y?=—-6x—-8y

HUMeEeT POBHO /[IBa PA3JIMYHbIX PEIICHUA.

4.4, Nnanumetpus

4.4.1. a) /lokaxurTe, 4YTO B nmapajijiesjorpaMMme OMCCEKTPUCHI YIJIOB IIPU OJHON CTOPOHE TepIeH -
KYJISIPHBL.

6) B napaienorpamme ABCD Guccektpucs yrioB npu ctopode AD pensat cropory BC toukamu
M u N tak, uto BM: MN = 3:7. Haiigure BC, eciiu AB = 10.

4.4.2. B tpeyronbuuke ABC AB = 12, BC = 5, CA = 10. Touka D Jnexut Ha npsimoit BC Tak,
uto BD:DC = 4:9. OKpy>kHOCTH, BIMCaHHbIe B Kax/blit U3 TpeyroabHukoB ADC u ADB, kacaiorcs
cropolbl AD B Toukax E u F. Haitnure nnuny orpeska EF.

4.4.3, OxpyxHoctu S| 4 S, paauycoB 4 U 2 COOTBETCTBEHHO KacaloTcs B Touke A. Uepe3 Touky B,
JIeXallylo Ha OKpPYXXKHOCTU §,;, NpOBeleHa NpsiMas, Kacaloulasics OKPYKHOCTH S, B Touke M.
Haitgure BM, eciiu u3BecTHO, uto AB = 2.

4.4.4. Touxa O — neHTpa okpyxHOCTH paauyca 3. Ha npoxomkenun paamyca OM B3darta Touka A. Ye-

pe3 TOUKy A TpoBeJieHa NpsiMasi, Kacalouasicsi OKpy>KHOCTH B Touke K. M3BectHo, uto ZOAK = 60°.

a) [lokaxure, yto AK = V3.
6) Haiingute panuyc okpy:kHOCTH, BiicaHHOM B yron OAK u Kacamouleiicsi JaHHOH OKPYXKHOCTH
BHEITHUM 06pasoMm.

4.4.5. ]/laHa OKPY>XKHOCTb pajauyca 21/§‘ c nentpoM O. Xopaa AB nepecekaet paguyc OC B Touke D,

npuuéMm LCDA = 120°. UsBecTHO, uto OD = 3.
a) /lokaxure, 4To paccrosinre ot O 10 xopabl AB paBHO —32ﬁ

6) Haiiqute paauyc okpy>kKHOCTH, BiucanHoi B yron ADC u xacawoomeiics ayru AC.
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4.4.6. B napannenorpamme ABCD ussectho, uto AB = 2, BC = 3, ZA = 60°. Ha cToponax AB
v BC kak Ha OCHOBaHMSIX TIOCTPOEHbI BHE NapasiiesiorpaMMa paBHOOeIpeHHble TPeyTroJbHUKH C yrja-
mu 120° npu BepliMHax.

a) JlokaxuTe, 4TO TpsAMasi, COEAMHSIIONIAsi BEPUIMHbI 3TUX TPEyrOJIbHUKOB, IPOXOIUT Y€pe3 TOUKY B.

6) Haiigute paccrosiHue MeXay 3TUMHU BePLIMHAMHU.

4.4.7. Touka B — cepenuna otpeska AC, npuuém AC = 10. [IpoBeneHbl TPH OKPYKHOCTH pajiu-
yca 6 ¢ uenrpamu A, Bu C.

a) JloKaXuTe, YTO CyIIECTBYET POBHO LIECTh OKPYXKHOCTEH, KacAIOMUXCs BceX TPEX JaHHbIX.
6) Haiigure paauychl BCeX TaKMX OKPYXKHOCTEIN.

4.4.8. B tpeyrombuuke ABC usBectnsi cropons: AB = 7, BC = 9, AC = 10. OKpyXHOCTb, IIPO-
xonamasa yepes Touku A u C, nepecekaet npsimbie BA u BC cooTBeTcTBeHHO B Toukax K u L, oTimny-
HBIX OT BepIIHHU TpeyrojbHuka. OTpe3ok KL KacaeTcst OKpYKHOCTH, BIIMCaHHOU B TpeyrojbHuk ABC.

a) Jlokaxure, uto TpeyroabHuku BKL u ABC noao6HbI.
6) Haiinute miauHy otpe3ka KL.

4.4,9. Jlan TpeyroipHUK co cTopoHamu 26, 26 n 20. BHyTpH Hero pacroJsioxeHbl JiBe paBHble Ka-
CaoUIMeCs OKPYXXKHOCTH, KakAas U3 KOTOPHIX KacaeTcsl ABYX CTOPOH TPeyroJbHHKA.

a) Jlokaxkure, 4TO JIMHUS, COeIUHSIONIAs LEHTPbI OKPYXXHOCTeH, NapaJjiebHa OAHOM M3 CTOPOHDI
TpPeyroJbHHKa. ‘

6) Haiimure paanycsl OKpY>KHOCTEN.

4.4.10. Boxossie croponbl KL 1 MN tpanenun KLMN pasubl 8 u 17 coorBercTBeHHO. OTpe3oK,
COEeMHSIIOMMI cepeMHbl AUaroHajiel, paBeH 7,5, cpelinsist tuHust paBHa 17,5. IIpsameie KL u MN ne-
peceKaioTcsl B Touke A.

a) Jlokaxwure, uto TpeyroabHukn ALM u AKN nomoGHBI.
6) Haiiaure pagnyc OKpY>KHOCTH, BIMCAaHHOM B TpeyrosbHUK ALM.

4.4.11. Ha npamoii, conepxautei 6uccektpucy AD npsimoyrosbHoro Tpeyronbhuka ABC ¢ npsi-

MbIM yriioMm C, B3sTa Touka E, yaajnéHHas OT BeplIMHbI A Ha paccTosinue, paBHoe Y 26 . V3BecTHO, 4TO
BC =5, AC=12.

a) lokaxure, utro AD = 12526 .
6) Haiinure mromanp Tpeyroibiuka BCE.

4.4.12. Ha 60koBoit cropoHe AB paBHOGEIPEHHOTO TPEYTOJIbHUKA, KAK HA IMAMETPE, MOCTPOEHA
oKpyxHOCTb. OKpY)KHOCTH TepecekaeT ocHoBanue AC B Touke M u 60koByio ctopoHy CB B Touke N.

a) Hoxaxure, uto MN = —%A C. 6) Haiinure nepumerp Tpeyroibiuka MNC, eciu AB = 8, AB = 10.

4.4.13, Touka M nexut Ha cropoHe BC BbimykJoro yetbipéxyronbiuka ABCD, npuyém B u C —
BEPIIMHBI PaBHOOEAPEHHBIX TPEYTOJBHUKOB ¢ OCHOBaHUSIMH AM u DM COOTBETCTBEHHO, a NpsSIMbie
AM u MD nepneHaVKyJsIpHBL

a) [lokaxkure, 4To 6GMCCEKTPUCH YIJIOB Ipu BepiinHax B u C yetvipéxyronbHuka ABCD nepece-
KaloTcsl Ha cTopoHe AD.

6) IIycts N — Touka nepeceyeHus atux Ouccektpuc. Haiimute miomaas yerbipéxyronabuuka ABCD,
€CIM M3BeCTHO, 4To BM:MC = 1:3, a nyomanp 4eThIpEXYroJbHUKA, CTOPOHBI KOTOPOTO JIeXKaT Ha
npsmbix AM, DM, BN u CN, paBHa 18.

4.4.14. [lana paBuoGenpennas tpanenuss ABCD c ocHoBanusiMu AD u BC. OKpPY>XHOCTb.C LI€HT-
poM O, noctpoeHHasi Ha 6GOkOBOM cTopoHe AB Kak Ha JuameTpe, Kacaetrcsi 60KoBoil ctopoHbl CD
¥ BTOpO# pa3 mepecekaet Gosibiiee ocHoBanne AD B Touke H, Touka Q — cepeauna CD.

a) lokaxkure, yTo 4eThIpéXxyronbHuk DQOH — mapajnienorpamm.
6) Haiinure AD, ecin ZBAD = 75° u BC = 1.
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4.4.15. B npsMoyrosibHOM Tpaneiiuud ABCD ¢ npsiMbIM yIJIOM ITPH BepUIMHE A Pacio/ioKeHbI ABe
“okpyxHocTH. OnHa U3 HUX KacaeTcss GOKOBBIX CTOPOH U Gonbllero ocHoBanus AD, BTopas — 6oko-
BbIX CTOPOH, MeHbIIero ocHoBaHust BC W 1epBOil OKPYKHOCTH.

a) [Ipsimasi, mpoxozsiuas yepe3 1eHTPbI OKPYXHOCTeH, mepecekaetT ocHoBaHue AD B Touke P. [lo-

KaXkKuTe, UYTO AP _ sinD
r PD .

6) Haiiaure nyoniaab Tpaneuu, eCJau paiuycbl OKPYXHOCTEH PaBHBI —;1— U %

4.4.16. JIBe OKPYXHOCTH KacaiOTCS BHYTPEHHHM 06pa3oM B Touke K, MPUYEM MeHbIIas MPOXOTUT
yepe3 1eHTp Gosbiteit. Xopaa MN Gosblileil OKpYXKHOCTH KacaeTcsi MeHblieit B Touke C. Xopabnt KM
u KN mnepecekaioT MEHBIIIYIO OKPY>KHOCTb B TOUKaX A u B cooTBeTCTBeHHO, a oTpe3ku KC u AB me-
pecekaioTcs B Touke L.

a) [oxaxure, uto CN:CM = LB:LA.
6) Haiinute MN, eciu LB: LA = 2:3, a paguyc Majoil OKpY>HOCTH paBeH 1/ 23.
4.4.17. ]IBe OKPYXHOCTH KacaiOTCSl BHYTPEHHUM 00pa3oM B TOUYKe A, IPUYEM MeHbIIAST IIPOXOIAUT

yepe3 1eHTp Goubineir. Xopaa BC 6oJblieil OKPyKHOCTH KacaeTcsl MeHbleil B Touke P. Xopast AB
u AC niepeceKalOT MEHBIIYIO OKPY>KHOCTb B TOYKaX K U M COOTBETCTBEHHO.

a) Jlokaxwure, yto npsimbie KM u BC napaiesbHbl.

6) Iycts L — Touka nepeceyeHusi otpeskoB KM u AP. Haiinute AL, eciu paauyc 6osslieit
okpysxHocTu paseH 10, a BC = 16.

4.4.18. Touka B nexurt Ha otpe3ke AC. [IpsiMas, mpoxoasnias yepe3 Touky A, KacaeTcsl OKpyX-
HOCTH ¢ quameTpoM BC B Touke M u BTOpOIi pa3 mepecekaeT OKPYKHOCTb ¢ AuameTpoM AB B Touke K.
[Tponosxenue otpe3ka MB nepecekaeT OKPyHOCTh ¢ AuameTpoM AB B Touke D.

a) [loxaxure, yto npsimpie AD u M C mapaJesbHbL.
6) Haiinure niomann tpeyronbunka DBC, ecim AK = 3 u MK = 12.

4.5. Crepeometpun

4.5.1. B npsamoyrosbHom mapamnenenunene ABCDAB,C,D, wusBectHbl péGpa: AB =5,
AD =12, CC, = 7. Haiiaure yron mexay miockoctsmu CDB; u ADB,.

4.5.2. B npsamoyrosbiom mapamienenunese ABCDA,B,C,D, usBectHsl pébpa: AB = 15,
AD = 8, CC, = 3. Haiinute yron mexay mnockoctssMu ABC u A;DB.

4.5.3. B npasusibHO# TpeyronbHoit npusme ABCA B, C; ctopoHa ocHoBanusi AB = 10, a 6oxoBoe

pebpo AA,; = 1/69. Haiinute paccrosiuue ot Touku A 1o npsmoit BC,.

4.5.4. B npaBusbHOM 4eThipéxyroubHoi mupamuge SABCD cropoHa ocHoBaHMs AB = 3ﬁ ,
a 6oxoBoe pebpo SA = 5. Haiiaure paccrosinue ot Touku A a0 npsimoit SC.

4.5.5. B npasuibHOM miectuyroabHoit npusme ABCDEFABCD\E\F; cropoHa OCHOBaHMA

AB = /6, a 6okoBoe pebpo AA, = 37/2". Haiinure paccrosnue ot Touku C a0 miockoctn EFB,.

4.5.6. B mpasuibHO# TpeyroabHoi nupamuzne SABC cropona ocHoBanusa AB = 8 V3, a 6okosoe
pebpo SA = Y73. Haiiaute paccrosiHue ot Touku B 10 miockoctu SAC.

4.5.7. B npaeuibHOM yeTbipéxyrosbuoit npusme ABCDA,B,C,D, ctopona ocHoBanusi AB = 4,
a 6okoBoe pebpo AA; = 11. Haiigure paccrosinue Mexay npsameivu AB, no npamoit CD;.

4.5.8. B npasuibHOM miectryrosibHOM nupamune SABCDEF cTopona ocHoBaHMA AB = ]/§' , a 60-
koBoe pebpo AA; = 11. Haiinute yron mexnay npsimbiMu SA u BC.
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4,5.9. B npaBubHOi YeTbipéxyronbHou npusme ABCDAB,C,D, cropoHa ocHoBaHusi AB = 4,
a 6okoBoe pebpo AA,; = 3. Haitnure yron mexay npsimeimu AB; u BC;.

4.5.10. B npaBuuibHOIi TpeyrosbHOU nupamuzne SABC cTopoHa ocHOoBaHMsl AB = 41/? , a boko-
Boe pebpo SA = 5. Haiinure yron mexay npsimoi SC U nmnockoctbio SAB.

4.,5.11. B npaBuibHOU TpeyroJibHOit npusme ABCA,B,C, cropoHa ocHoBanus AB = 2 V3, a 6o-
KoBoe pebpo AA, = 4. Haiinure yron mexay npsimoit AB; u mnockoctbio- BCA,.

4.5.12. B mpaBusibHOi TpeyroabHoit SABC nupamuze ¢ ocHoBaHueM ABC u3BecTHBI pEOpa:

AB = 5Y/3, SC = 13. Haiinure yro.n, o6pa3oBaHHbIil IIOCKOCTbIO OCHOBAHMSI M MPAMOI, IIPOXOMsi-
1eit yepes cepeauHn pédep AS u BC.

4.5.13. B npaBusbHO# TpeyrosibHoii mupamusie SABC ¢ ocHoBahueM ABC u3BeCTHB péGpa:

AB = 8Y/3, SC = 17. Haiiaute yron, o6pa3oBaHHBIi ILUIOCKOCTHIO OCHOBaHMS M TpAMON AM,
rae M — Touka nepeceyeHusi MeauaH rpanu SBC.

4.5.14. B npaBuibHO#M TpeyrouabHoi nupamuae SABCD cropona ocHoBaHusi AB = 2, a 6okoBoe

pebpo SA = /3. Haiiaure yron mexay miockocrsmu SBC u SAD.

-4.5,15. B mpaBubHOIA TpeyrobHOii npuaMe ABCA B, C, CTOPOHBI OCHOBaHHsI paBHbI 1, GOKOBbIE
pébpa paBHbl 3, Touka D — cepenuna pebpa CC,. Haiinute yroa mexay miockoctssMu ABC v ADB,.

4.5.16. IIpsiMOyrosipHUK CO CTOPOHaMM, PaBHBIMU 3 U 4, eperHyjiu N0 AUaroHalu, IPUYEM IIO-
JIYILIOCKOCTH TIOJYYEHHBIX IPSIMOYTOJIbHBIX TPEYTOJbHUKOB 00pa30BATM JBYTDAHHBIH yroJi, paBHbI
60°. Haiingure paccTosiHie MeXAy BEPIIMHAMH MPSIMOYTOJIbHUKA, He JIeXKalIMU Ha AMaroHaay cruba.

4.5.17. B ocHOBaHUU NpPSMOI1 IPU3MBI JIEXKHUT TPalelusi, OCTpble YIJIbl KOTOpoil paBHbI 60°. bo-
KOBasi CTOPOHA M MeHblilee OCHOBaHHE Tparelui paBHbI cOOTBETCTBEHHO 8 U 6. Uepe3 6oKoByIO cTO-
POHY Tpamnelnuu HUXXHEro OCHOBAaHUSI M BEPUIMHY OOJIbIIET0 OCHOBAaHMS TPAMellMd BEPXHETO OCHOBA-
HHSI TIPOBEJIEHO CeYeHHe MIOCKOCThIO, 06Pa3yoIero ¢ MIOCKOCTbIO HUXKHETO OCHOBaHMs yroa B 30°.
Haiinute miomans ceyenus.

4.5.18. B xy6e ABCDA{B,C,D, Bce pébpa pahbl' 4. Ha ero pebpe BB, ormeuena touka K Tak,
4yTo KB = 3. Yepes Touku K u C; npoBeneHa IJIOCKOCTD o, MapajiebHast anMoﬁ BD,.

a) [lokaxwure, uto A;P = PB, = 2:1, rae P — Touka mepeceyeHus IJIOCKOCTH o ¢ pebpom A,B;.

6) Haiiaure yros HakjoHa MJIOCKOCTH o K miockoctu rpanu BB, C,C.

4.5.19. B npaBuibHO# TpeyroabHoii nupamuzne SABC cTtopoHa ocHoBaHusi AB paBHa 12, a 60ko-
Boe pebpo SA paBHO 8. Touku M u N — cepenunbl pébep SA u SB coorBercTBeHHO. IL10oCKOCTD o
COIEPKUT NpsAMYI0 MN U nepneHAUKYJIsIPHA TIOCKOCTH OCHOBAaHUSI MUPAMU/IbL.

a) JlokaxxuTe, YTO IJIIOCKOCTD of JeUT MexuaHy CE ocHOBaHHs B OTHOIIEHUH 5: 1, cuutas ot Touku C.

6) Haiizute 06péM mUpaMubl, BEPIIMHON KOTOPOU sABJseTCsA Touka C, a OCHOBAaHUEM — CEUYEHHE
nupamuzbl SABC NI0CKOCTBIO o.

4.5.20. B npaBuibHO# TpeyronbHOU nupamuge SABC cropona ocHoBaHusi AB paBHa 6, a 60Ko0-
Boe pebpo SA paBHo 4. Touku M u N — cepenunnl pébep SA u SB coorercTBeHHO. ILI10CKOCTD o
COZlepXUT NpsIMYI0 MN U NepneHAUKYISPHa IJIOCKOCTH OCHOBAHUS ITMPAMMU/IbL.

a) [lokaxkute, 4TO IJIOCKOCTD o JIENUT MequaHy ocHoBaHusi CE B oTHouieHuu 5: 1, cumras ot Touku C.

6) Haiiqute nepuMeTp MHOrOYTOJIbHUKA, SABJISAIOILErOCS cedeHHeM nupaMuabl SABC ILI0CKOCTHIO of.

4.5.21. B npaBuibHOI TpeyrosbHou mupamuzae SABC cTtopoHa ocHoBanusi AB paBHa 12, a 60oko-
- Boe pebpo SA pasuo 13. Touku M u N — cepemunbl pébep SA u SB cootBercTBenHo. Il10CKOCTD of
CONIEPKUT MPsAMYI0 MN W neplieHAMKYJISipHA IJIOCKOCTA OCHOBAHUS MMUPAaMU/IBL.
a) [lokaxure, 4TO ILIOCKOCTD o eUT Menuany CE ocHoBaHMsi B OTHOuwieHuu 5: 1, cuurast ot Touku C.
6) Haiiaute mioniaib MHOrOYTOJIbHUKA, SIBASIONIETOCS cedeHreM upaMubl SA B C I0CKOCTHIO .
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4.5.22. B ocHOBaHUM 4eTbIPEXYTOJIbHOM mupamMuziel SABCD nexwut npsmoyronsiuk ABCD co cro-

poHamu AB = 8 u BC = 6. [lnunbl 6okoBbIx pébep nupamuanl SA = Y21, SB = /85, SD = 1/57.
a) Jlokaxure, 4yTo SA — BBICOTA TUPAMM/BI.
6) Haiinute yron mexmy npsimpiMvu SC u BD.

4.5.23. B ocHOBaHUU YeTHIPEXYTOMBHOM nupamuzibl SABCD nexut npsimoyroibauk ABCD co cro-
poHamu AB = 4 u BC = 3. Jlmuunl 60KoBbIX pébep nupamuan SA = V11, SB = 3y/3), SD = 2v5.

a) [lokaxure, 4To SA — BbICOTA MHUPAMHUJIBIL.

6) Haitnure yron mexay npsmoit SC u nnockocteio ASB.

4.5.24. B ocHoBaHMM ueTbIpEéXyroyibHOM mupamuabl SABCD nexut npsimoyroabHuk ABCD co

cropoHaMu AB = 4 u BC = 6. Jlnunbl 60koBbIX p€bep mupamuiasl SA = 3, SB = 5, SD = 31/3' .
a) Jokaxure, yTo SA — BBICOTA MUPAMH/IBL.
6) Haiigute paccTosinvie OT BepIMHbI A [0 IJIOCKOCTH SBC

4.6. ApnpmeTtnka n anrebpa
4.6.1. Yucno yMHOXHUIN Ha cyMMy ero uudp u noayywnu 10530. Haiiaure ato yuco.

4.6.2. TIpousBeneHue YKCIa U YUCIIA, 3AMMMCAHHOTO TeMH Xe 1udpaMu B 06paTHOM MOPSIAKE, PaB-
Ho 5848. Hatizute sty uucia.

4,6.3. Kakum Moxet ObITb IPOM3BEAEHHE HECKOJIBKMX PA3TMUYHBIX MPOCTHIX YHCEJI, €CJIM OHO KpaT-
HO KaXX/IOMy M3 HHMX, yMeHblIeHHOMY Ha 1?7 HailinuTe Bce BO3MOXHbIe 3HAUEHUSI 9TOTO MPOU3BEAEHMUSI.

4.6.4. Peunte ypaBHEHMe B HaTypaJbHBIX YHMCJIaX:
x+y=x2—xy+y’

4.6.5. Haiinure Bce Bo3pacTamolyie KOHeUHble apudMeTHYeCKHe MPOrpecCHH, KOTOPble COCTOSIT
M3 IIPOCTHIX YHCEN U Y KOTOPHIX KOJUYECTBO YJIEHOB 0OJIblIE, YeM Pa3HOCTh IPOTPECCHH.

4.6.6. Kaxxnoe us uucen 2, 3, ..., 7 yMHOXAIOT Ha Kaxkaoe U3 uucen 13, 14, ..., 21 v nepea Kaxxapim
U3 IIOJIyYEHHbIX MPOU3BEAECHUI MPOU3BOJIbHBIM 00pa30M CTaBAT 3HAK ILIIOC UM MHUHYC, IIOCJE YEro
BCe D4 TOJyYyeHHBIX pe3yJbTaTa CKJIaibiBaioT. Kakylo HaMMEHBIIYI0 MO MOAYJIO M KaKyl0 HauGOoJIb-
IIYI0 CYMMY MOXHO MOJIYYUTb B UTOTE?

4.6.7. Ilepen xaxkapiM U3 umcen 14, 15, ..,20u 6, 7, ..., 10 mpou3BOJIbHBIM 06PA30M CTaBST 3HAK
IIJIOC HUJIN M]/[HyC, II0CJIE€ 4Yero OT KaXXaoro U3 06pa:303aBumxc51 yucea nepBoro Ha60pa OTHUMAIOT
KaXkKJ0€e U3 00pa30BaBIIUXCS YHCET BTOPOro HabGopa, a 3aTeM Bce 35 IMOJIyYyeHHBIX Pe3yJbTaTOB CKJia-
abiBaloT. Kakyio HaMEHBIIYIO 10 MOAYJII0 U KaKylo HauOOJIBIIYIO CYMMY MOXKHO ITOJyYHTh B UTOTE?

4,6.8. Haiizure Bce mapbl HaTYpajIbHBIX YKCEJ @ U b, yIOBJIETBOpsIIOLLE PaBeHCTBY ab = ab + 23
(B J1€BOIi YaCTH paBEHCTBA CTOUT YMCJIO, [IOJyyaeMoe IIPUIIMChIBAHHEM ACCATHYHOH 3allMCH YMCa a
nepen AeCITUYHON 3aIMChIO YKcaa b).

4.6.9. Kaxxaplii U3 rpymnIbl yYyanuxcsi CXOAWJI B KUHO UM B TeaTp, IPU 9TOM BO3MOXHO, YTO KTO-

TO M3 HUX MOT' CXOAUTb U B KHHO, U B T€aTp. I/IBBCCTHO 4YTO B T€aTp€ MaJIbYHKOB 661710 He 6oee — 13

2
oT 06H.ICFO YUCJIA YYANIUXCA TPYIIbI, IOCETUBIIUX Te€aTp, a B KHHO MaJIbUYUKOB ObL10 He boJiee g oT

001IEro YMca YYaluxcsi TPyInbl, TOCETHBILUX KHHO.

a) Morio i1 6biTh B rpymme 10 MaJb4MKOB, €C/IM JOMOJHUTEIHHO U3BECTHO, YTO BCETO B IPyIINe
6bL10 20 yyamuxcs?

6) Kakoe HauboJibliiee KOJHYECTBO MaJbUUKOB MOIJIO ObITh B TPYINE, €CJIU JONOTHHTENIbHO
M3BECTHO, YTO BCErO B rpymie 661710 20 yuauxcsi?

B) Kakyio HaMeHbILYIO OJII0 MOIJIM COCTABJISITh AEBOYKH OT ODIIEro YHC/IA yYaluXcs B TPYIIIe
6e3 JIOMOIHUTEIbHOTO YCJIOBUS IIyHKTOB @ U 67
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4.6.10. MoTOK BepéBKH pexXyT 6e3 ocTaTKa Ha KyCKH JAJMHON He MeHbure 115 cM, HO He GoJblie
120 cM (Ha30BeM TakHe KYCKU CTAHAAPTHBIMH ).

a) HexoTopblit MOTOK BepéBKH pa3pe3asy Ha 23 CTaHAAPTHBIX KYCKa, CpelH KOTOPbIX €CTh KYCKH
pasHoit anuHbl. Ha kakoe Hambosblee YMCJIO OJMHAKOBBIX CTAHAAPTHBIX KYCKOB MOXHO ObLIO Obl
pa3pes3aTh TOT e MOTOK BePEBKHU?

6) Haitaute Takoe HaMMeHbIIee YUCI0 [, 4To 11060 MOTOK BEPEBKH, IJTMHA KOTOPOro HoJblie [ cM,
MOXXHO pa3pe3aTh Ha CTAHAAPTHBIE KYCKHU.

4.6.11. B onHOM M3 3a7aHMii Ha KOHKYpce 6yXraatepoB TpeOyeTcs BbiAATh IIPEMUH COTPYIHUKAM
HEeKOToporo otiena Ha oburyio cymmy 600 000 py6iieit (pa3mep npeMuu KaX/J0ro COTPYAHUKA — IeJIoe
yuco, kpatHoe 1000). Byxrantepy naioT pacnpesejeHre NpeMUi, 1 OH JI0JKEH UX BbIAATh 6e3 caauu
u pasMmeHa, umest 100 kymiop mo 1000 py6aeit u 100 kymiop mo 5000 pyb6ueit.

a) Y nacTcs Jid BBIIOJHUTD 33jlaHue, ecyiu B otaesie 40 COTPYAHUKOB U BCe JOJKHBI MOMYYUTh TOPOBHY ?

6) Ymactcs /id BBIIOJIHUTD 3a/IaHUE, eC/IM BeldyleMy ClleliMaaucTy Haao BbiiaTh 40000 pybaei,
a OCTAJIbHOE TIOJIENIUTh TIOPOBHY HA 70 COTPYJAHUKOB?

B) IIpu kakoM HanboJIbIIIEM KOJTHYECTBE COTPYAHMKOB B OT/eJIe 3alaHHe YAACTCS BHIIOJHUTD TIPH
J000M pacrpeneseHUd pa3MEPOB MTPEMHIA?

4.6.12. Ha mocke HamucaJud HECKOJBKO HeoOs3aTeNbHO PA3JMYHBIX JBY3HAUHBIX HATYPaJbHBIX
yucen 6e3 HyJseil B JecsATHYHOI 3anmucu. CymMMa aTHX YHCes OKa3asach paBHOH 363. 3aTeM B KaXkioM
yucJie TIOMEHSITU MeCTaMU TIepBYIO U BTOpyiO Iudpbl (HanpuMmep, yucao 17 3aMeHuIu Ha yuciuo 71).

a) [IpuBenuTe MprMep UCXOAHBIX YHCEJ, 7151 KOTOPBIX CyMMa IOTyYHMBIIUXCS YHCes POBHO B 4 pa-
3a 6oJblile, YeM CyMMa UCXOIHBIX YKCEL.

6) Morsia jiu cyMMa HOJIyYHBLIMXCS YKcesT ObITh POBHO B 2 pa3a Gosiblile, 4eM CyMMa UCXOIHBIX YUCE?

B) HaiinuTe Hanbosbllee BO3MOXKHOE 3HAYEHHE CYMMBI MOTYYHBIIHXCST YHCEI.

4.6.13. Ha nocke 6bi10 HanmucaHo 30 HaTypasibHBIX 4YKces (HeoOs3aTeJbHO PA3IMYHBIX), KaXI0€e
13 KoTophsixX He npeBocxoauT 40. CpenHee apudMeTHYeCcKOe HATMCAHHBIX YHCEN PaBHSIOCH 7. BMecTo
Ka’kKZI0T0 M3 4Mcesl Ha JOCKe HaIlMCaJIM YKCJIO, B /IBa pa3a MeHblllee lepBOHAYaIbHOIO. Yucaa, KoTopbie
II0CJIE€ 3TOTO OKA3aJMCh MeHblle 1, C JOCKU CTEPJIH.

a) MorJio Ji1 0Ka3aThbCs TaK, YTO Cpe/IHee apud)MeTHYECKOe YKCET, OCTABLIMXCS HA JI0CKe, Goiblile 147

6) Morsio 1 cpenHee apu(dpMeTHYECKOe OCTABIIMXCS HA JOCKEe YMCes OKa3aThcs Goubine 12, HO
MeHbure 137

B) Haiinurte HanbobI1Iee BO3MOXKHOE 3HAYEHHE CPEIHETO apH(PMETHUECKOTO YHUCEI, KOTOPbIE OCTA-
JIUCh Ha JIOCKe.

4.6.14. Ha nocke 6pu1o Hanmucano 20 HaTypaJbHBIX YKces (HeoOs3aTebHO Pa3/IMYHBIX ), KaXKI0€e
U3 KOTOPLIX He npeBocxoAuT 40. BMecTo HekoTOphIX U3 yncesn (BO3MOXKHO, OZHOTO) HA JOCKe Halu-
CaJI¥ YUCJa, MEHblIIMe TIePBOHAYaIbHBIX Ha eIMHUIlY. Yuca, KOTOpble MOC/Ie 3TOTO0 OKAa3a/IMCh PaBHBI-
Mmu 0, ¢ TOCKH CTEpJIU.

a) Moro sin 0Kka3aTbCs TakK, UTO CpefiHee apruMeTHUECKOe YKCeT Ha JIOCKe YBEJUYUIOCH?

6) CpenHee apucdMeTHueCcKoe IIEPBOHAYAILHO HAMCAHHBIX YKCEJ PaBHAIOCH 27. Morio jiu cpe-
Hee apu(MeTHYECKOE OCTABIIUXCS HA JOCKE YMCes OKa3aThCs PaBHBIM 347

B) Cpennee apudmeTnyeckoe nepBoHayaJbHO HaMMCAHHBIX 4YKCes paBHsutoch 27. Haiinurte Hau-
6oJibllee BO3MOXXKHOE 3HAUEHHE CPEHEr0 apu(MEeTHYECKOTO YKCel, KOTOPbIe OCTANMCh Ha JOCKE.

4.6.15. YyeHMKHU OJHOH ILIKOJIBI NMUCAJIU TeCT. Pe3yJbTaTOM KaXKIOTO yYeHHKa SIBJISIETCS 1[€JI0e
HEOTpUIIATeIbHOE YUCJIO OAJLIIOB. YUEHHK CUMTAETCS CAABIIUM TECT, eCJIM OH Habpas He MeHee 83 Gai-
J0B. M3-3a TOTO, 4TO 3aJjaHUS OKA3aJMCh CIUIIKOM TPYAHBIMH, ObLIO MPUHSITO PEllleHHe BCEM yYacT-
HHMKaM TecTa 106aBUTh MO 5 GaJLIOB, G1arofaps 4yeMy KOJIHYECTBO CAABLIMX TECT YBEJIMYUJIOCH.

a) Morio /11 oka3aThCs TaK, YTO IOCJIE 3TOTO CPeAHUI O/ y4ACTHUKOB, He CAABIIMX TECT, OHU3UJICS?

6) Morio u OKasaTbCA TaK, 4TO II0CJIE 3TOr0 CpeAHHH 6ajlj yYaCTHUKOB, CAABIIUX TECT, OHM-
3MJICS, M CPEIHUI GaJI Y4aCTHUKOB, HE CAABIIMX TeCT, TOXKe MOHM3HUJICS?

B) M3BecTHO, 4TO NMepBOHAYAIbHO CPeAHUMN Gajll YUaCTHUKOB TecTa cocTaBui 90, cpenHuii 6ami
Y4aCTHMKOB, CAABUIMX TecT, cocTaBua 100, a cpeauuii 6aji1 yYaCTHMKOB, HE CAABUIMX TECT, COCTABMJI
75. Ilocne nobasyeHust 6aLIOB cpeaHuit 6al1 y4acTHUKOB, CAABIIUX TecT, cTai paBeH 103, a He ciaB-
KX TecT — 79. IIpn KakoM HauMeHbIIEM YKCJIe YYaCTHUKOB TECTA BO3MOXKHA TaKasl CHUTYyal[Us?
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4.6.16. a) IIpuBenuTe mpuMep YeTHIPEX3HAYHOTO YMCJIA, Tpon3BeneHue udp xkotoporo B 10 pa3s
Gosibliie CyMMBI ITUGP 3TOrO YKCIIA.

6) CyIecTByeT i1 Takoe YeThIPEX3HAYHOE YUCJIO, Tpou3BeieHue udp Kotoporo B 175 pa3 60b-
1Ie CyMMbI 1idp 3TOro yucsia?

B) Haiinure Bce ueThipéx3HauHble YUC/Ia, pousBeneHue 1udp Kotopbix B 50 pa3 60blie CyMMBbI
1udp 3TOro YUcja.

4.6.17. Tpu unciia Ha30BEM Xopoweti TPOUKOI, €CJI OHU MOTYT OBITh J/IMHAMY CTOPOH TPEYTOJIbHUKA.

Tpu ynca HA30BEM OMAUYHOU TPOUKOIA, €CJIK OHM MOTYT OBITh AJIMHAMU CTOPOH MPSIMOYTOJIBHOTO
TPEeyroJbHHKA.

a) /laHbl 5 pas/MYHBIX HATYPaJIbHBIX YKces. MOXeT i1 OKa3aThCsl, UTO CPEAM HUX He HAMAETCA HU
OJHOM XOpolel TPOKU?

6) /laHbl 4 pa3NUYHBIX HATYypPaJbHBIX YUCJIA. MOXKET JIM OKa3aThCs, YTO CPeIH HUX MOXHO HaWTH
TPU OTJIMYHBIX TPOHKH?

B) [anbl 10 pasnnunbix uucen (HeobGs3aTeNbHO HaTypasibHbIX). Kakoe HanbGosbliee KOIHYECTBO
OTJIMYHBIX TPOEK MOIJIO OKAa3aThCsl CPey HUX?

4.6.18, Yucna 1,2, 3,4, 5,6, 7, 8,9, 16 npou3BOJIbHO AEIAT Ha TPU TPYIIIbI TaK, YTOOBI B KaXI0ii
rpymnie 6b10 XOTsI 6bl ONHO YKMCJIO. 3aT€M BBIYUCJSIIOT 3HaUeHHe CPeJHEro apu(dMeTUYeCKOro yucel
B KayKJIO U3 rpymn (/151 TPYIIIBI U3 eIMHCTBEHHOTO YUCTIa cpeliHee apU(pMeTHIeCKOe PaBHO 3TOMY YHCILY ).

a) MoryT i1 6bITh OAMHAKOBBIMM [Ba U3 3TUX TPEX 3HAYEHHH CPefHHX apu(pMeTUYeCcKHX B Ipym-
Max U3 PasHOro KOJIUYEeCTBa Yuces?

6) MoryT Jit 6BITh OTMHAKOBBIMHU BCE TPU 3HAUEHMS CPEIHUX apuPMeTHIECKUX?

B) Haiinnre HavMeHblllee BO3MOXXHOE 3HaueHHe HAaMOOJBLIETO U3 TOJTy4YaeMbIX TPEX CPEIHMX
apupMeTHYECKHX.

4.7. IKOHOMMUYECKUEe 3afauu

4.7.1. T'puropmii siBjsieTCs BiagesblieM BYX 3aBOJOB B pa3HbIx ropogax. Ha 3aBOAX IPOM3BO-
AsATCs1 aOCOJIIOTHO OJIMHAKOBbIE TOBAphl, HO Ha 3aBOJlE, PACIIOJOXXEHHOM BO BTOPOM ropojie, UCIOJb3Yy-
eTcsi Gosee coBepiieHHOe oGopynoBaHue. B pesysbrate, eciu paboure Ha 3aBOZe, PACIOJIOXEHHOM
B IePBOM TOpO/Ie, TPYASATCS CYMMApHO t2 4acoB B HeZleJII0, TO 3a 3Ty He/lesI0 OHM NPOU3BOAAT 3¢ eau-
HUI] TOBapa; ecii paboure Ha 3aBojie, PACIIONIOKEHHOM BO BTOPOM ropoje, TPYAATCA CyMMapHO 2 ya-
COB B HeJIeJII0, TO 32 3Ty HEZeNI0 OHU IPOU3BOAAT 4¢ elMHHUIl TOBapa.

3a kaxablit yac paboThl (Ha Kaska0M M3 3aBoJ0B) [puropuit miatut pabouemy 500 py6ieit.

T'puropuii rotos Beigensath 5000000 pybiaeit B Henesmo Ha omary TpyAa pabounx. Kakoe nan6osn-
1iee KOJMYECTBO eIMHMI] TOBapa MOXKHO NPOU3BECTH 3a HEIeNI0 Ha 3TUX ABYX 3aBOflax?

4.7.2. 3aBucumocTb 06béMa Q (B IIT) KyIJIEHHOTO y GUPMBbI TOBapa OT LieHbl P (B pyb. 3a 1mT.)
Boipakaercs: hopmynoil Q = 1500 — P, 1000 < P < 15000. /{oxox OoT NpoA2’kKK TOBapa COCTaBIISIET
PQ py6ueii. 3aTpaTbl Ha npou3BoACTBO Q eauHui ToBapa coctasistior 3000Q + 5000000 py6reii.
[Ipu6bib paBHA PA3HOCTH AOXOZA OT POJAXKHU TOBApa U 3aTPaT Ha ero nMpou3BoACTBO. CTpeMsiCh pu-
BJIeYb BHUMAHHe TIOKYIIaTesleil, (hpupMa yMeHbIUMIa LieHy Npoaykiuu Ha 20%, OXHaKo eé npUOBLIb He
v3MeHMIach. Ha CKOJIbKO IIPOLIEHTOB CjeAyeT YBEJUYMTb CHHXKEHHYIO LieHy, 4TOObI H0OMTbCA Hau-
6ouiblied IpUOBLIH?

4.7.3. CTpPOMTEJBCTBO HOBOTO 3aBOJa CTOUT 75 MJIH pybuieil. 3aTpaThl Ha TPOU3BOACTBO X THIC. €]1.
NPOAYKLMK Ha TakoM 3aBoge paBHbl 0,5x2 + x + 7 MuH pyb6ueit B roa. Ecau mpoaykuuio 3aBoza npo-
JaThb IO lieHe p Thic. pybJeil 3a eauHuILy, TO NIPUGHLIL GHUPMBI (B MIH pybieii) 32 OIMH TOM COCTABUT
px —(0,5x2 + x + 7). Koraa 3aBox GyzeT noctpoeH, hpupma 6yzieT BblllyCKaTh NPOAYKIHIO B TAKOM KO-
JudecTBe, YTOOb MPUOBLLIL Obi1a Hanbosbireit. [Ipy KakoM HauMeHbIleM 3HaYeHUM P CTPOUTEJILCTBO
3aBO/la OKYIIMTCS He Oosiee yeM 3a 3 rozja?
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4.7.4. CTpouTebCTBO HOBOTO 3aBOJIa CTOMT 78 MJIH py6Jieil. 3aTpaThl Ha MPOU3BOACTBO X ThHIC. €.
NPOAYKIMHK Ha TakoM 3aBojie paBHbI 0,5x2 + 2x + 6 muH py6aeit B roa. Ecan npoxykuuro 3aBoaa npo-
J1aTh 1O IEHe p ThiC. pybuieil 3a eauHUILy, TO IPUObLIL (pupMbI (B MJIH pybIieii) 3a OMH roj COCTaBUT
px — (0,5x2 + 2x + 6). Korzma 3aBox 6yzmer moctpoeH, ¢upMa OGyaeT BBITYCKaTh MPOAYKIHIO B TAKOM
KOJIMYECTBE, UTOObI MPUOBLIL Oblia Haubosbiei. IIpy KakoM HauMeHbIIEM 3HAYEHHH P CTPOUTEJb-
CTBO 3aBOfia OKynuTcs He Gosiee yem 3a 3 roga?

4.7.5. B uione nianupyeTcs B3ATb KpeJuT B 6aHKe Ha cyMMy 28 MJIH py0Jieit Ha HEKOTOPBIA CPOK
(ues10e YKCIo JieT). YCIoBUsI €r0 BO3BPaTa TaKOBbL

— KaXKJblIi SIHBAapb ZI0JIT BO3pacTa€T Ha 25% mo CPaBHEHHIO C KOHLIOM INPeAbIAYUIETO I'0/a;
—C Cl)eBpaJIﬂ MO HMIOHb KaXKZ0ro roja HeO6XOI[I/IMO BBIMJIATUTDb 4aCTb A0JITa,

— B HI0JI€ KaXX/I0TO roaa A0JT JOJKEH OBITH Ha OHY U Ty € CYMMY MEHBIIE 10/iIra Ha HI0JIb Npe-
AbIAYUIETO To/a.

Yemy Oynet paBHa o611asi CyMMa BBIILIAT NOCJI€ TOJHOTO [IOTAlIEHUs] KPEANTa, eCJIM Hanbompunit
rO/I0BO# ILIATEX COCTABHUT-9 MJIH pyOsieit?

4,7.6. B uiosie IIaHUPyeTCs B3SATh KPEAUT B GaHKe Ha cyMMy 9 MJH py0Jieil Ha HEKOTOPBIt CPOK
(11es10€ YUCI0 JieT). YCI0BUsI €ro BO3BpaTa TaKOBHI:

— KaXbIi SIHBapb JOJIT BO3pPaCTa€T Ha 25% 1o CPaBHEHHIO C KOHIIOM IIpeAbIAYUIETO rojia,
— C d)eBpaJm [0 UIOHb KaXXJ0T'0 rojia HCO6XO,ZII/IMO BBIIJIATUTH YaCTb [0JITa;

— B MIOJI€ KaXKAOTO rofa JOJT JO/DKeH ObITh Ha OfHY U Ty )K€ CyMMY MeHbIle [0Jira Ha HIOJb
MpeAbIAYLIEro roja.

Yemy OyzneT paBHa 001iasi CyMMa BBIILIAT TI0CJI€ MIOJHOTO MOTALIEHUS] KPEAUTA, €CJIM HAUMEHbUINHA
rofoBoii miaréx coctasut 1,25 MitH pybJieir?

4.7.7. B uiosie miaHupyeTcs B3sATh Kpeaut B OaHke Ha cymmy 1300000 pybieit Ha HekoTOpBIT
cpok (11eJ10e YUCJIO JieT). Y CJIOBUSI €T0 BO3BpaTa TaKOBBI:

— KaxKAbIi SIHBapb JOJIT BO3pacTa€T Ha 10% 1o CPaBHEHHUIO C KOHLIOM NPpEAbIAYUIETO rojia,
—C (beBpaJIH 110 UIOHb KaX/10ro roﬂa H806XOI[PIMO BBITIJIATUTDb YaCThb J0JITQ;

— B HI0JIe KaX/I0r0 Tofia I0JIT J0JKeH GBITh Ha OJIHY M Ty e CyMMy MeHblIle J0JIra Ha MIOJb Ipe-
JBIAYIETO TOa.

Ha xakoe MHHUMAJIbHO KOJIMYECTBO JIET MOXKHO B3STh KPEAUT NPU YCIOBHH, YTO €¥KETOJIHbIE BbI-
miaThl 66111 He Gosiee 350000 pybieit?

4.7.8. B uiosne nanupyetcst B3siTh Kpeaut B GaHke Ha cyMMy 16 MutH py0Jieil Ha HEKOTOpbIi CPOK
(uesoe YUCII0 JIeT). Y CJIOBUSI €T0 BO3BPATa TAKOBBI:

— KaXkJpI{ sIHBapb JOJT BO3PacTaeT Ha 25% 10 CPaBHEHUIO C KOHIIOM MpEIbIAYIIEro roaa;
— ¢ ¢peBpasIsi MO HIOHB KX/JOTO roJia He0OXOAMMO BHIILIATHTD YacTh J0JITa;

— B HKOJIE€ KAXI0rI'0 rojia A0JIT JOJIXKEH ObITh Ha OIHY U Ty X€ CYMMY MEHbIIIE€ JOJII'a Ha HUIOJIb IIpE-
AblAyliero roga.

Ha cxo/bKO J1eT mIaHupyeTCst B3sITh KPEAUT, €CIH U3BECTHO, YTO 001Iasi CyMMa BBIILIAT TIOCJIE €r0
MOJTHOTO TOTalIeHsI COCTaBUT 38 MJIH pyOJieit?

4.7.9. B uione muaHMpyeTcsl B3ATh KpeouT B OaHKe Ha cymmy 4,5 MJIH pybseit Ha cpok 9 Jer.
YcioBus ero Bo3BpaTta TaKOBBL:

— KaxK[(blii AHBapb JOJIT BO3pacTaeT Ha r% IO CPAaBHEHMIO C KOHLIOM IIpebIAYyLIero roja;
— ¢ deBpaJs 110 MIOHb KaXXA0T0 rofia HeoOX0AMMO BBIIIATUTD YaCTb JI0JITa;

— B HI0JIe KQX/IOTO roja JOJIT A0JKeH ObITh Ha OMHY U TY K€ CYMMY MeHbIIle [0JIra Ha HI0Jb IIpe-
JBIAYILETO TOAA.

Haiinure 7, eciu M3BECTHO, YTO HAaMOOJBINMIA TOMOBOM IJIATEX [0 KPEOUTY COCTABUT He 6oJee
1,4 MnH pybuieit, a HaumeHbIIMA — He MeHee 0,6 MJH py6Jei.
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4.7.10. B uione nnanupyercsi B3Th KpeauT B GaHke Ha cymMmy 6 muH py6GJeii Ha cpok 15 Jer.
YcioBus ero Bo3BpaTa TaKOBBI:

— KaX/pIi SIHBapb JOJT BO3pPaCTaeT Ha 7% IO CPaBHEHUIO C KOHIIOM IpPeAbIAYLIEro roja;

— ¢ (peBpasIs IO HUIOHb KAXOTO rojia HeOOGXOAMMO BHIILIATHTh YaCTh J0JITa;

— B HI0JIe KaX/IOT0 rofia A0JT J0JKeH ObITh Ha ONHY M TY )K€ BEJIMYMHY MEHBIIIE JI0JIra Ha UIOJIb
NpeAbIAYyIIero rojia.

Haiinure 7, eciii M3BeCTHO, YTO HAaHOOJBIIMA TOOBOM ILIATEX 110 KPEAUTY COCTABHMT He 6osee
1,9 msiH py6asieii, a HauMeHbinnit — He Menee 0,5 MJH pyOJeit.

4.7.11. 15 sHBaps IJIAHUpYeTCs B3sTh KpeauT B Oanke Ha 19 MecsieB. YcoBUs ero BO3BpaTa
TaKOBBL

— 1-ro yKcIa KaskA0ro Mecsila LOJIT BO3pacTaeT Ha 7% 110 CPAaBHEHUIO C KOHIIOM IPEIbIAYINero Mecslia;

— €0 2-ro0 1o 14-e YuCJI0 KaX/I0ro Mecsiia He0OXOAIUMO BBIIJIATUTD YacCThb JOJITa;

— 15-r0 YKCa KAXKAOTO Mecsla HOJIT 0/KeH ObITh Ha OJHY M TY JKe CyMMY MeHbllie oira Ha 15-e
YUCJIO TIPeAbIAYLIEro Mecsia.

M3BeCTHO, YTO 0011[asi CyMMa BBIILIAT IIOCJIE TIOJHOTO MOTalieH st Kpeaura Ha 30% GoJiblie CyMMbi,
B3sATOM B KpeauT. Haiigure 7.

4.7.12. 15 siHBaps IUIaHUpYETCS B3SATb KPeAUT B OaHKe Ha 24 Mecsua. YCJIOBHSI €ro BO3BpaTa
TaKOBBI:

— 1-r0 yucIa KAKA0r0 Mecslia JOJIT BO3pacTaeT Ha 2% M0 CPaBHEHUIO C KOHIIOM ITPebIAYIEro Mecslla;

— €0 2-10 1o 14-e YUCII0 KaX/0T0 Mecsilia HeoOXOAUMO BBIIJIATUTD YaCTh JOJITa;

— 15-10 YHMCIa KAXKAOTO MeCsilia JOIT 0JDKEH ObITh HA OJHY U TY )K€ CyMMY MeHblle Jojra Ha 15-e
YKCJIO TIPebIAYIIero Mecsiia.

Kakyio cyMMy cjiefiyeT B3sTb B KPeAUT, 4TOOBI 00I[asi CyMMa BBIILJIAT II0CJIe OJIHOTO €ro Ioraiie-
HUsA paBHsUTach 1 MJH py6oeii?
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TPEHUPOBOYHbLIE BAPUAHTbI EJAUHOIO0 rOCYAAPCTBEHHOI0 3K3AMEHA
Npodpunshsiii yposeHs

TPEHUPOBOYHbIA BAPUAHT 1

Yacte 1

OtBeToM K 3apaHuaM 1—11 aBnsertca uenoe YUCNO UM KOHEYHAn fecATUYHas Apobb. 3anuwure
4uCno B none oTBeTa B TeKCTe pabotsl, 3aTemM nepeHecute ero B bJIAHK OTBETOB N 1 cnpaea ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHUA, HauuHaA C nepeoin Knetoukn. Kaxayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENbHOW KNETOYKE B COOTBETCTBUMU C NPUBEAEHHBIMW B GnaHke obpasuamu.
EanHUUBI M3MepeHuH NUCaTb He HYXHO.

E Haiinute kopeHb ypaBHEHUSI xx_+—1;9 = -5

Otser:

El B dupme takcu B Hammumu 20 JErKOBBIX aBTOMOOMJIEH: 13 M3 HUX YEPHOrO IBETA C XKEITHIMU
HAJAMUCAMU Ha 60pTax, OCTajIbHbIE — KEATOrO IBeTa ¢ YépHbIMK Haanucsamu. Haiiaure BeposT-
HOCTb TOTO, YTO Ha CJy4yaiHbIi BBI30B NMpHeET MAllIMHA JXKEITOrO 1BeTa C YEPHBIMU HAITUCSIMHU.

Orser:

E’,j B rtpeyronsunke ABC yron C pasen 90°, AB = 17, sinA = 8 C

17
Haiigure AC.

Otser:

o 0,16 1,68
Haiinure 3Hayenue Boipaxenust 1217 °-11 77",

Otser:

@ ImnvHAp BrMcaH B NMPSIMOYTOJIbHBIH NapasiieAenuIes.
Paquyc ocHoBaHus M BbICOTa IiMHApa paBHbl 0,5.
Haiinute 06péM napasinenenumea. I

. |
Otser: HE " I

|
I - e L e v s o e

~ ‘—"

II] IIpsamas y = 4x + 13 napajnenbHa kacateqbHO# K rpadpuky dyHkuuu y = x2 — 3x + 5. Haii-
avte abCiMccy TOYKH KacaHMs.

Otser:
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IIpu Tremneparype 0°C peabc umeer aauny [, =.10 m. IIpu Bo3pacTaHuH TeMIepaTypbi IPOKC-
XOJIMT TEeIJIOBOE PaCIIUPEHUeE PeJIbCa, M ero AJHMHA, BbIpaXkKeHHasi B METPAX, MEHSIETCSI 110 3aKOHY
I°) = [y(1 + «-2°), tne o = 1,2-107° (°C)™" — K03(pDUIMEHT TENJIOBOrO paciiupeHus, ° —
'TeMHepaTypa (B rpamycax Lleabcusi). Ilpu kakoit Temmneparype peibC YAJIMHUTCS Ha 3 MM?
Otser naiite B rpagycax Llenbcus.

OtserT:

Ha usrorosnenue 399 nerasneit nepsbiii paboyuii TpaTUT Ha 2 Yaca MeHbIlLe, YeM BTOPOii pabo-
YK Ha u3rotosjenue 420 takux xe fetaneii. 3BecTHO, YTO nepBhiit pabouMii 3a yac gesaeT Ha
1 netanb 6osbire, yeM BTOpoi. CKOJIBKO NeTasiel 3a yac AesaeT nepsuiid pabounii?

Orser:
[II Ha pucynke wusobpaxén rpabuk ¢yukuun f(x) = kx + b. 7\ 7
Haitaure f(—5). o 7
Otsert:
,
1 ,/
-
1 X

N, (©

WrpanbHbiit Ky6uk 6pocaior aBaxasl. VI3BecTHO, YTO B cymMMe Bbinasio 8 ouko. Haiinure Bepo-
SITHOCTb TOTO, YTO B NEPBHIi pPa3 BbINAJIO 6 OYKOB,

OTseT:

Haiinute HauMmeHbLIee 3HaYeHHe PYHKIMM y¥ = 4C0SX + %t-s—x + 7 Ha oTpe3ke [—ZT“; 0].

OTseT:

He 3abynbTe nepeHecTu Bce oTBeTHl B HnaHK 0TBETOB N2 1 B COOTBETCTBUM C MHCTPYKLUEH NO Bbi-
nonHenuio pabotel. lpoBepsTe, 4TOOLI KAAbIA OTBET GblN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEr0 3afaHUA.

Yacte 2

[ns 3anucu pewennit ¥ oTBeTOB Ha 3agaHna 12—18 ucnons3ynte BJIAHK OTBETOB Ne 2. 3anuwwute
CHayana HoMep BbINONHAEMOro 3aaaHua (12, 13 u T1.4.), a 3ateM nonHoe 0o60CHOBaHHOE peleHue
u oTBeT. OTBETH 3anUCbiBaitTe YETKO U pa3bopuuso.

[12] a) Peumre ypasuenne (0,5 = o VZsinx

6) Haiigute Bce KOpHHM 3TOrO ypaBHEHUS, IPUHAJIEXKAIIHE OTPE3KY [—7—;; —21t:|.

84



[13]

& [=

Jlan npssMoil KpyroBodi koHyc ¢ BepmmHOH M. OceBoe ceyeHHe KOHyca — TPEYTOJbHUK

c yriiom 120° nipu BepuinHe M. O6pasyrolas KoHyca paBHa 61/3. Yepes Touky M mpoBezeHo
ceyeHHe KOHyCa, MepIeHUKYISIPHOEe OHOM U3 00pa3yolHX.

a) Jlokaxxute, 4YTO NOJYYMBIIUNCS B CEUEHHH TPEYTOJbHUK — TYNOYTOJbHBIM.

6) Haiigute pacctosinve ot ueHTpa O OCHOBaHHUSI KOHYCA O IJIOCKOCTH CEYEHMSI.

Pemute nepaBencTBo Y8 — 2x — x2 ( 1 ) > 0.

2x+9 x+10

19 MaprTa nuaHupyeTcs B3ATh KpeauT B 6aHke Ha cymmy 900 Tobic. pybiieit Ha HEKOTOPBIH CPOK.
YcnoBus ero Bo3BpaTa TaKOBBI:

— 1-ro 4Kc/a KaXkI0ro Mecsilia J0JIT BO3pacTaeT Ha 5% IO CPAaBHEHUIO C KOHI[OM IPeAbIAYIIEero
Mecs1a;

— €0 2-ro 1o 18-e yucI0 Kaxaoro MecsiHa H606XOHI/IMO BBIIIJIATUTH 4aCTh 10JITa,

— 19-ro ymcaa KaXI0ro Mecsla J0JT A0JKeH ObITh HA OAHY M Ty JKe BeJMYMHY MEHbIIe J0Jra
Ha 19-e umcyo npeapIny1ero Mecsua.

Ha cKoJIbKO MecsileB TUIaHUPYETCS B3SATh KPEJMT, €C/IM M3BECTHO, YTO CyMMa BBIILIAT COCTABUT
1,035 maH py6.?

Buytpu xBagpata ABCD c uentpom O paciosioxKeHbl IBe OKPY>KHOCTH: OKPYXHOCTb C LeHTpoM O,
JiexalyM Ha avaroHanu AC, Bnucana B yroa BAD, a okpy>HOCTb ¢ neHTpoM O,, jexauuM Ha

auaroHamu BD, smucana B yron ADC. 3TH OKPY>KHOCTH KacaloTCsl BHEITHUM 06pa3oM B Touke K.
O6b1as kacaresbHasl, NpOBeAE€HHAs K HUM B Touke K, mepecekaer ctopony AD B Touke M.

a) Jlokaxure, 4To Touka O JIEKUT Ha OKPYKHOCTH, ONIMCAHHOM OKO0JIO TpeyroibHuka O, MO,.

6) Haiinute yron OMO,, eciu pajinychl IepBOM ¥ BTOPOi OKPYXHOCTEH OTHOCATCA Kak 4:9.

Haiinvte Bce 3HaYeHUs @, IPH KaX/IOM M3 KOTOPbIX YPaBHEHHE

5cos?x + (2a - —21;)| sinx| = 2a2—-3a+3

HMEET POBHO TPH PELICHHUA Ha OTPe3Ke |: :| Haiigute aTn pPE€IICHUA.

272

Ha mocke B mepBoii cTpoKe HalKMCaHO [Ba MOCJAE0BATEIbHBIX HATYPaJbHbIX YMCIA % U 7 + 1,
a BO BTOpPO# — I10 OIHOMY pa3y Te M TOJIbKO Te HaTypajibHble YHCJIa, KOTOPbIE SIBJISIIOTCS J€JIH-
TeJISIMH KaKoro-aubo 4ucja u3 neppoil crpoku. HamnpuMep, eciv B NepBoii CTPOKe HalmMCaHbI
yucsaa 3 4 4, To BO BTOPOH CTPOKe HamucaHbl yucia 1, 2, 3 u 4.

a) MoxeT i1 BO BTOpOIt CTPOKe OBITH HalKCaHO POBHO 6 uucen?
6) MoxeT i1 BO BTOPO# CTPOKe ObITh HANMCAHO POBHO 4 YMCJIa, ecav 72 > 47
B) Ckonbko cyuiecTByeT Takux 4ucesa n > 2000, 415 KOTOPbIX BO BTOPOM CTPOKE HAIMCAHO

YEéTHOE KOJIMYECTBO YMCeNa?
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TPEHUPOBOYHbIH BAPUAHT 2

Yacrp 1

OteeTom K 3apaHnaM 1—11 aBnAeTca uenoe YMCNO MU KOHEYHas AecaTUYHas Apobb. 3anuwute
4UCNo B None oTBETa B TeKcTe paboTel, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasga oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHuf, HayuHaa C nepson KneTodku. Kawayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENLHOU KNEeTOYKe B COOTBETCTBUM C NpUBEAEHHbLIMM B GnaHke oGpasuamu.
EAvHULLE M3MepeHunii NUCaTb He HYXHO.

III Haiinute kopeHb ypaBHEHHUsI 2——_45—1 = 3.

OTBer:

IZ| B ¢upme Takcu B Hammuuu 20 JierkoBbix aBToMoOwMIIei: 18 M3 HMX YEPHOrO 1BeTa C XKEATHIMU
Ha/JKMCSMU Ha O60pTax, ocTalbHble — KEJITOrO 1iBeTa ¢ YEPHbIMU Hagnucsamu. Haliiute Bepost-
HOCTB TOTO, YTO Ha CJIyYaiHbIN BbI30B MPHEIET MAIIMHA JKEJITOTO I[BeTa ¢ YEPHBIMU HAITHUCSIMHU.

Oreer:

El B tpeyronnhuke ABC yroa C pasen 90°, AB = 35, sinA = 4 C

=
Haiigure AC.

OTser:

" 036 =032
Haiinute 3HaueHHe BoIpaXkeHuss 5 -25 " .

OTser:

E [lunuHap BIMCAH B NPSIMOYTOJIbHBIA Mapajljeenues.
Paavyc ocHOBaHMS M BbICOTa IMWJIMHApA paBHbI 1,5.
Haiinute 06b€M napasiesienumnesa. |

OTserT: i! I 1 |

|
I —: :--—l——q-:

-
o _-"'

III Ilpsmas y = 6x + 9 napayutenpHa KacateabHOM K rpaduky GpyHknuu y = x2 + 7x — 6. Haiiau-
Te abCUUCCy TOUYKHM KacaHUsI.

Orser:
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TIpu Temneparype 0°C penbc umeet aauny [, = 12,5 M. Ilpu Bo3pacTaHuy TeMnepaTypbl IIPOUC-
XOJIUT TEIJIOBOE paclllupeHue pejibCa, U ero [JIMHA, BhIpaKeHHasi B MeTpaX, MEHSETCs 110 3aKOHY.
1(#°) = Iy (1 + o-2°), tie o = 1,2-107° (°C)™' — koaduumenT Tenm0Boro pacuupenus, > —
tTeMnepatypa (B rpagycax Llesbcus). Ilpu kakoil TeMIepaType pesibC YAJUHUTCA Ha 6 MM?
OrTger gaiite B rpaaycax Llenbcus.

OTBerT:

Ha usrorossienue 391 netanu nepsbiii pabouuii Tpatut Ha 6 YacoB MeHbille, 4eM BTOpOIi pabo-
yuii Ha usrotossenue 460 Takux e getaneil. I3BecTHO, 4TO mepBbiit pabouuii 3a yac aesaeT Ha
3 netanu Gosbiue, yeM BTOpoil. CKOJIBKO AeTasieif 3a 4ac JesiaeT NepBblil pabounii?

Otsert:
[II Ha pucyske wusobpaxkén rpapuxk yskuuu f(x) = kx + b. 7 \
Haiigute f(-9). /
7
Otset: 74
1
AT
/
/

UrpanbHbiit KyOuk 6pocaioT aBaxabl. Mi3BecTHO, YTO B cyMMe Bbinasio 6 oukoB. Haiigute Bepo-
SATHOCTb TOTO, YTO B IePBbIN Pa3 BBINAJIO 4 OYKa.

OtseT:

@ Haiigute HauMeHblllee 3HaueHUe PyHKIUU y = 6Cosx + %x + 6 Ha oTpe3ke [—2—3"—; 0].

OTsert:

|
He 3abyabTe nepenecTu Bce oTBeThl B GnaHK 0TBETOB N2 1 B COOTBETCTBUM C UHCTPYKLMEN NO Bbi-
nonHeHuto pabotbl. MposepbTe, 4TO6LI KawAbIM OTBET GbIN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWLEr0 3aiaHus.

Yactb 2

[ns 3anucu pewenuit n oTBETOB Ha 3apaHua 12—18 ucnonb3yite BJJAHK OTBETOB Ne 2. 3anuwure
CHayana Homep BbinosiHAeMoro 3agavua (12, 13 u 1.4.), a 3aTem nonHoe 060CHOBaHHOE pelleHue
v otset. OTBeTbl 3anucbiBaiTe YETKO M pa3bopuneo.

@ a) Pemmute ypasrenue (0,25)"™" = 2°°%,

6) Haiinure Bce KOPHM 3TOrO ypaBHEHUs], IPUHAAJIEXAIIUE OTPE3KY [—g; n].
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5
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Han mnpsMoii kpyrosoit koHyc ¢ BepumHoit M. OceBoe ceueHMe KOHyca — TPeyTOJbHHUK
c yrnoM 120° mpu Bepumue M. O6pasyomasi koHyca paBHa 10. Uepes Touky M mpoBezeHo
ceyeHHe KOHYca, MePNeHINKYIIPHOe OAHOU U3 00pasyoIIuX.

a) /lokaxuTe, YTO MOTYYUBLIMIACS B CEYEHHH TPEYTOJbHUK — TYMOYTOJbHbIM.

6) Haitnure paccrosiiue ot neHTpa O OCHOBaHUS KOHYCA 10 MJIOCKOCTH CEYEHHUS.

Penivte HepaBeHCTBO V4 + 3x — a2 ( 1 ! ) > 0.

3x+5 x+7

11 cenTsbps1 MIaHUpyeTcst B3ATh KpeauT B GaHke Ha cymmy 500 Thic. py6ieii Ha HEKOTOPbIi
CPOK. YCJIOBHsI €r0 BO3BpaTa TaKOBBI:

— 1-ro uncsa Kaxa0ro Mecsia 0T Bo3pacTaeT Ha 3% MO CPAaBHEHHUIO C KOHI[OM IPEBIAYILErO
MecsILa;

— ¢0 2-ro o 10-e yncI0 KaXKa0ro Mecsila HeoOXOAMMO BHIILJIATUTD YacTh JOJITa;

— 11-ro yMcIa KaX/I0ro Mecsila JOJT A0JKEH ObITh HA OJHY U Ty )K€ BeJMYMHY MEHbIIE J0Jra
Ha 11-e yucso mpeasiAylIero Mecsua.

Ha cKkoJIbKO Mecsi1leB IJIAaHUPYETCS B3ATh KPEIAUT, €CIU U3BECTHO, YTO CYMMA BBIILJIAT COCTABHT
530 TbiC. py6.?

BuyTtpu kBagpata ABCD c nentpoM O pacrosIoxeHB! 1Be OKPYXHOCTH: OKPYKHOCTb ¢ 1eHTpoM O,
JiexanumM Ha auaroHasiu AC, BnucaHa B yroi BAD, a oKpy>XHOCTb € 1ieHTpoM O,, JIeKaluM Ha

auaroHayu BD, Bnucana B yron ADC. DU OkpYKHOCTH KacaloTcsl BHENIHMM 00pa3oM B Touke K.
O6mas KacaTtesabHasi, TPOBEAEHHAs K HUM B Touke K, nepecekaer ctopony AD B Touke M.

a) /loxaxwure, yt0 ZOMO, = £00,0;,.

6) Hatigute yron OMO,, ecay paguycsl IepBoi ¥ BTOPOM OKPY>KHOCTeH OTHOCATCA Kak 9:16.
2 paany p p Py

Haiiaure Bce 3HaueHMs @, IPU KAXKAOM U3 KOTOPHIX ypaBHEHHE
2cos?x + (2a - l)I sinx| = 2a?2—-3a+3
a

R

n o
HMeeT POBHO TPM pelleHUs1 Ha OTpe3Ke [—5, 2], Haiiaure 3TH pelieHusl.

Ha mocke B mepBoii CTpOKe HANMMCAHO /IBa MOCJIEAOBATENbHBIX HATYpPaIbHBIX YucIa n U n+ 1,
a BO BTOPOif — 110 OJTHOMY pa3y Te U TOJbKO Te HaTypajibHble YKCJIa, KOTOPbIe SIBJASIIOTCS AeJIH-
TeJSIMH KaKoro-jaubo Yucia U3 mepBoil cTpoku. Hampumep, eciv B mepBoil CTpOKe HamMCaHbI
yKcaa 3 U 4, To Bo BTOPOH CTPOKe HamucaHbl yucaa 1, 2, 3 u 4.

a) Moxet s BO BTOpPOI1 CTpoKe ObITh HallMCAHO POBHO 7 YHCEN?
6) Mosxer i1 BO BTOPOIi CTPOKe ObITh HAMUCAHO POBHO 4 YUCJIa, ecu 1 > 47?

B) . Cxosibko cymiectByeT Takux uucesa n > 3000, a1t KOTOpbIX BO BTOPOH CTPOKE HaIMCaHO
4éTHOe KOJIMYeCTBO 4yHces?



TPEHUPOBOYHbIA BAPUAHT 3

Yactb 1

OtBeTOM K 3apaHMAM 1—11 ABNAETCA LENoe YUCIO UNU KOHEYHaa AecATUYHas Apobb. 3anuwute
Yucno B none oTeeta B TekcTe pabotsl, 3aTem nepeHecute ero B BJJAHK OTBETOB Ne 1 cnpaga oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHWA, HauyuHas C nepBoi KneTouku. Kaxaylo uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWWTE B OTAENIbHOW KNETOYKe B COOTBETCTBUM C NpUBEAEHHbIMU B GnaHke obpasuamu.
EanHULbl W3MepeHnit nucaTb He HyXHO. ‘

E Haiigute kopeHb ypaBHEHUs % = —1.

Otser:

IZI B ¢upme Takcu B Hanmnunu 20 jierkoBbix aBTOMOOMIIEH: 18 M3 HMX 4EPHOTO LBETA C XKENTHIMU
Ha/NUCIMU Ha 60pTax, OcTalbHble — XEJITOrO IBETA ¢ YEPHBLIMU HaanucsaMu. Haiiaure BeposT-
HOCTb TOTO, YTO Ha CJIy4ailHbIi BHI30B NpHENET MANIMHA XKEITOTO 1BETA C YEPHBIMU HAITUCSIMHU.

Orser:

E B Ttpeyrosbhuke ABC yroa C paBen 90°, AB = 4, sinA = 1£01 C
Haiinure AC.

Otser:

. 039 0,87
Halinute 3HaueHue BeipakeHuns 2~ -8,

Otser:

E] Lnnuuzap BriucaH B NPSIMOYTOJIbHBIN MapaJijie/ienuIe],
Paguyc ocHOBaHMS M BBICOTA IWJIMHAPAa paBHbI 3,5.
Haiinure 06béMm mapasiiesenunesa. |

Ortser: i | |

—: :---—h—‘ 3

o ‘—‘

E Ilpsamas y = 6x + 8 mapasesnbHa KacaTeibHOM K rpapuky dyHkuun y = x2 — 3x + 5. Haiinu-
Te abCLMCCY TOYKU KACAHUSI.

Otger:
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ITpu Temnepatype 0°C penbc uMeet amuHy [, = 20 M. IIpu BospacTaHuu TeMIiepaTyphl IIPOUC-
XOJIUT TEIIOBOE PaCUIMPEHHE PebCa, H ero IJIMHA, BhIpaXKeHHasi B MeTPax, MEHSETCS 110 3aKOHY
I(t°) = [,(1 + «-2°), tae o = 1,2-10° (°C)"" — xoadduumenT Terosoro pacmupenus, t° —

teminieparypa (B rpagycax Lleascus). [Ipu kakoii TemmepaType pebC YAJTUHUTCA Ha 3 MM?
OrtBer naiite B rpanycax llenbcus.

OTser:

Ha usrorossenue 616 netasneii nepsolit pabouuii TpaTUT Ha 6 YACOB MeHbIile, YeM BTOPOi pabo-
yuii Ha usrorosijenue 700 Takux xe getaneii. U3BecTHO, YTO MepBbIit pabouuil 3a yac AejiaeT Ha
3 metanu Gosblre, yeM BTOpoil. CKOJBKO AeTajell 3a yac AejaeT IepBbiil pabounii?

OrserT:

E Ha pucynke wu3so6paxéd rpapux ¢ynkimmn f(x) = kx + b. 7 \
Haitnure f(12).

OTtseT:

Urpanpubiit Kybuk 6pocaoT aBaxabl. V3BecTHO, uTo B cymme Beinaio 3 ouka. Haiiaure Bepo-
ATHOCTDb TOTO, YTO B IIE€PBBII Pa3 BBINAJIO 2 OYKa.

OTtseT:

Haiiaute HanMeHblIee 3HaUYeHNe QYHKIMH ¥ = 4COSX + zn—lx + 6 Ha oTpe3ke [—%t; 0].

OTtseT:

He 3abypabTe nepeHectu Bce oTBeTbl B 61aHK oTBeToB N2 1 B COOTBETCTBUM C UHCTPYKLUUEN NO Bbl-
nonHeHuio pa6otel. MposepbTe, 4TOGL Kaablii OTBET 6bin 3anNMCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWErO 3afaHuA.

Yacte 2

[na 3anucu pelweHunid n 0TBeTOB Ha 3apaHua 12—18 ucnonb3yiite BJIAHK OTBETOB N2 2. 3anuwwure
CHayana HoMmep BbLINONHAEMOro 3ajaHua (12, 13 u T.4.), @ 3aTeM nonHoe 060CHOBAaHHOE peleHue
u oTBeT. OTBETbI 3anUCbiBaiiTe YETKO U pa3bopuyuBo.

@ a) Pemmre ypasnenue (0,2)°*" = 9503sinx
6) Haiinute Bce KOPHHU 3TOTO ypaBHeHMs, IPHHa/Iexalllie OTPe3Ky | 4T; Aim7
p yp L
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[_i_?l Jlan mpsMoii KpyroBoil koHyc ¢ BepmnHoit M. OceBoe ceuyeHHe KOHyCa — TPEYTOJIbHUK

c yraoM 120° npu Bepuie M. Obpasyionasi KOHyca paBHa 8Y/3. Uepes Touky M mpoBezieHo
ceueHHe KOHYCa, NEePIEeHAUKYISIPHOE OXHON 13 00pa3yIoNuX.

a) JlokaxxuTe, YTO MOJYYUBIIMIACS B CEYEHHH TPEYTOJbHUK — TYNOYTOJbHBIM.

6) Haiinure paccrosinue oT 1ieHTpa O OCHOBaHHSI KOHYCA /IO TJIOCKOCTH CEYEHHUsI.

— 2. 1 —_ 1 )>
Pemure HepaBeHcTBO Y12 + 4x — x (3x+7 13> 0.

@ 23 okTsaAbpsi MIaHUpYyeTCsi B3SATh KpeauT B Oanke Ha cyMMmy 600 Thbic. py6useif Ha HeKOTODBIi
CPOK. YC/IOBUS €ro BO3BpaTa TaKOBBI:

— 1-TOo uKCIa KaXA0TO Mecsila JAOJT BO3paCTa€T Ha 4% mo CPaBHEHHUIO C KOHIIOM HNpE€AbIAYyHIETO
MecCAlla,

— ¢ 12-ro 1o 22-e 4HCJIO KaXKI0TO Mecsaua HeoOX0AMMO BBHIILIATUTh 4acTh JOJITa;

— 23-r0 yKcCia KaXKJA0TO Mecsila JOJT JI0JKEH ObITh Ha OfHY M TY XK€ BEJHUYHUHY MEHbLIE J0JIra
Ha 23-e YUCJIO NPeAbIAYIIETO MECSIA.

Ha ckosibko MecsilieB IUIAHUPYETCS B3ATb KPEIMT, €CJIM U3BECTHO, YTO CyMMa BBIIIAT COCTABUT
708 ThIC. pY6.?

Buyrpu kBaspata ABCD c nentpoM O paciosiokeHbl JBe OKPY>KHOCTH: OKPY>XHOCTb € 1ieHTpoM O,
JIeXKalMM Ha guaroHanu AC, BnucaHa B yroa BAD, a okpyXHOCTb ¢ 1ileHTpoM O,, JiexailuM Ha

avaroHaym BD, Bnucana B yrost ADC. 3T 0KpYKHOCTH KacaloTcsi BHEIIHMM 00pa3oM B Touke K.
OO6utas kacatenbHasi, IPOBEJEHHasA K HUM B Touke K, mepecekaeT cTopoHy AD B Touke M.

a) Jlokaxure, utro Z0,0M = £0,0,M.

6) Haiiaure yron OMO,, eciu paauychl epBoi ¥ BTOPOil OKPY>KHOCTeH OTHOCATCA Kak 9:25.

Harinute Bce 3HaueHMs1 a, IPU KaXKJOM U3 KOTOPbIX YpaBHEHHE

3cos?x — (20 -5 1 )I sinx| =a?2-3a+3
—a
nT. T o
MMeeT eIMHCTBEHHOE pellleHHe Ha OTpe3Ke [——2—; -2—]. Haitzute 310 pemenue.

Ha nocke B mepBoii CTpOKe HamucaHO [Ba MOC/IEA0BATEbHbIX HATYPAJIbHbIX YUCIa 2 U 1+ 1,
a BO BTOPOH — IO OJHOMY pa3y Te ¥ TOJIbKO Te HaTypasibHble YUCJIA, KOTOPbIE SIBJSIOTCS JEIU-
TeISIMM KaKkoro-au6o yucia u3 mnepsoit ctpoku. Hanmpumep, eciu B nepBoii CTpOKe HalMCaHbI
yucja 3 u 4, TO BO BTOPO# CTpOKe HamucaHbl ynciaa 1, 2, 3 u 4.

a) MoxeT i1 BO BTOPO#i CTPOKe OBITh HAaIMCAHO POBHO 8 umces?
6) MoxeT i1 BO BTOPOi CTPOKE ObITh HAMMCAHO POBHO 4 YMCJa, eCau 11 > 47

B) Cxosbko cymecTByeT Takux 4ucea n < 1200, A7 KOTOPHIX BO BTOPOIl CTPOKE HAIHCAHO
YETHOE KOJMYECTBO YUCE?



TPEHUPOBOYHbIA BAPHAHT 4

Yactb 1

OTtBeToM K 3apaHnaMm 1—11 ABNAETCA UENOE YUCNO WU KOHEeYHas AeCATUYHAs Apobb. 3anuwute
4yucno B none oteeTa B TekcTe paboTbl, 3aTem neperHecute ero B BJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHUs, Ha4yuHas C nepBol knetodku. Kamayio uudpy, 3HaK «MUHYC»
¥ 3aNATYI0 NUWKUTE B OTAENbHOM KNETOYKE B COOTBETCTBUM C NpUBEAEHHbIMM B GnaHke obpasuamu.
EqMHMUbI M3MepeHNni A NUCaTb He HYXHO.

x+3
x+7 3.

|I] Haiiaute xopeHb ypaBHEHUS

OrtBeT:

E B ¢upme takcu B Hanuuum 20 JerkoBbIX aBTOMOOMJIER: 14 U3 HUX YEPHOTO LBETA C JKENTHIMH
HaANMCAMM Ha GOPTax, OCTajbHbIE — JKEJITOrO 1IBeTa ¢ YépHbiMK HaanucsiMu. Haliaure Beposrt-
HOCTb TOTO, YTO HA CJIY4YaifHbIN BBI30B MpHe/IET MAlIMHA JXKEJITOTO 1iBeTa C YEPHbIMU HAIIMCSIMU.

Otser:

[ 3 ] B tpeyromsaukxe ABC yron C pasen 90°, AB = 12, sinA = 1?‘— | ¢
Haiigure AC.

OtBeTt:

o 0,01 0,33
Haiinurte 3HaueHue BoipaxkeHust 3~ -27 .

OrtBeT:

El [luavHap BrMcaH B NMPSIMOYTOJIbHBIN Mapasijie/ieNuies.
Paauyc ocHOBaHMS ¥ BbICOTa LMJIMHApa paBHbI 6. Haii- 1
auTe 00BEM Tapajuiesienunesa.

OtBeT:

E IlpsiMasi y = —5x — 6 mapajutesibHa KacaTesbHOH K rpaduky dyHkuuu y = x2 + 8x — 7. Haii-
auTe abCcuuccy TOYKH KacaHUs.

OtBet:
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IIpu temneparype 0°C pesbc umeer aanny /, = 20 M. IIpu BozpacTaHuu TemmepaTypsl IPOMC-
XOJLUT TeIJIOBO€ paclIMpPeHHe Pesibca, M ero JUINHA, BbIPAKEHHAs! B METPAX, MEHSIETCS 110 3aKOHY
I(t°) = I,(1 + a-2°), e & = 1,2-107° (°C)™" — K03¢hPUIMEHT TEIIOBOrO pacuIMpeHust, t° —
TeMmriepatypa (B rpaaycax llenbcust). Ilpu kakoil TeMmepaType peibC YAJHHUTCS Ha 9 MM?
OrtBert paiite B rpaaycax Ileabcus.

OTseT:

Ha usrorosnenue 567 neraneii nepsbiii paGouuii TpaTuT Ha 6 4aCOB MeHbIlle, YeM BTOPOM pabo-
4Mii Ha u3rotoBaenme 648 Takux xe neraneit. IsBecTHo, YTO mepBblii pabouuii 3a yac JejaeT Ha
3 meramu Gosblile, yeM BTOpoil. CKOJIbKO JeTaseii 3a 4ac fieIaeT MepBblii paboumii?

Otser:
E Ha pucynke wusobpaxén rpaduk q)ymcunu f(x) = kx+b. \ g
Haiigure f(8). N
Otser:
10
: €1
\
\

IlepBbiit MrpajibHbIi KyOMK OOBIYHBIN, a Ha IPaHAX BTOPOro Kybuka uyuciaa 1 u 2 BCTpeyaroTcs
no Tpu pasa. B octanbHOM Ky6ukM oauHakosbie. OnUH CIy4aiiHO BhIOpaHHBI KyOUK 6pocatot
nBa pasa. M3BecTHO, UTO B KaKOM-TO HopsiAke Bbinmayid 1 ¥ 2 oukoB. KakoBa BEPOSTHOCTH TOTO,
4TO 6pocasiu 1epBblil KyOHK?

OtseT:

DII Haiinure HauMeHbiiee 3HaueHHe GYHKIMH ¥ = 2COSX + 1—nzx + 5 Ha oTpe3ke [—2—;—; 0].

Orser:

He 3abyabTe nepeHecTu Bce oTBeTHl B 6naHK 0TBETOB NS 1 B COOTBETCTBMW C MHCTPYKUWEH NO Bbi-
nonHeHmnio pabotsl. MpoBepbTe, 4TOOLI Kayabid OTBET ObIN 3anNMCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEr0 3afaHMUA.

Yactb 2

Ina 3anucw peweHui u 0TBETOB Ha 3afaHna 12—18 ucnonb3ynte BJIAHK OTBETOB Ne 2. 3anuwure
CHayana Homep BbINONHREeMOro 3ajavua (12, 13 n 1.4.), a 3aTeM nonHoe 060CHOBaHHOE peleHune
u oteetr. OTBeTbl 3anucbiBaiTe YETKO U pa3bopumeo.

@ a) Peunte ypaBuenue 0,25 = 2.8,

6) Haiinute Bce KOPHHU 3TOro ypaBHeHUs!, IPUHALJIEXKAI[HE OTPE3KY [2n; ng:I

93



[13]

5]

94

Jlan mpsAMoOH KpyroBoii KoHyc ¢ BepuimHoi M. OceBoe ceueHHMe KOHyCa — TPEYTOJbHHUK

c yrom 120° npu Bepunse M. O6pasyroniasi KoHyca paBHa 107/3. Yepes Touky M mposefieHo
ceyeHHe KOHYCA, IEPIIEHAUKYISPHOE OJHOM U3 00pa3yoluX.

a) JlokaxuTe, YTO OJYYUBUIMACS B CEYEHHU TPEYTOJbHUK — TYIOYTOJIbHbIM.

6) Haiiaute paccrosinve ot neHTpa O OCHOBaHHMSA KOHYCa /10 IJIOCKOCTH CEYEHUSI.

e T — y2 _ N g 0.

27 nexabpsi naaHupyeTcsl B3siTh KpeauT B Ganke Ha cymMy 200 Thic. py6ieil Ha HEKOTODBIH

CPOK. YcnoBus ero BO3BpaTa TaKOBBI.

— 1-ro YyMcsIa KaXI0ro Mecsua J0Jr Bo3pacTaer Ha 8% 10 CPaBHEHUIO C KOHLOM INIpeZIblAyILero
Mmecsa,

— ¢ 13-ro mo 26-e YKCJIO KaKAOTO Mecsia HGO6XOIIHMO BBUIJIATUTD YaCThb J0JITa;

— 27-T0 4MCJIa KaX/I0TO Mecsua JOJT A0JKeH OBITh Ha OMHY U Ty K€ BeJIMYMHY MEHbllle J0JIra
Ha 27-e yiCa0 NpeAbIIylIero Mecsia.

Ha cKoIbKO MeCsLeB IIAaHUPYETCs B3ATb KPEAUT, €CJIM U3BECTHO, YTO CYMMa BBITLIAT COCTABUT
304 ThIC. pyO0.?

BuyTpu kBaspata ABCD c uentpom O pacnosio;KeHbl IBe OKPY>KHOCTH: OKPY>KHOCTD € ieHTpoM O,
JexalyM Ha auaroHanu AC, Brucana B yroa BAD, a OKpy»KHOCTb ¢ nieHTpoM O,, JeXauuM Ha

auvaronanu BD, nucana B yron ADC. DT OKPY>KHOCTH KacaloTCsi BHEUIHUM 00pa3oM B Touke K.
O6mas kacatesbHasi, IPOBeJ€HHast K HUM B Touke K, mepecekaer ctopony AD B Touke M.

a) [oxaxure, yto ZMO,0, = ZMOO,.

6) Haiigute yron OMO,, eciu paavychl IepBOM U BTOPO# OKPY>XKHOCTel OTHOCATCS Kak 16:25.

Haiinure Bce 3HaU€HHUS @, IPU KAXKJAOM U3 KOTOPHIX YpaBHEHHE

2cos?x + (a - L)I sinx| = 3a%2 —4a+ 2
2+a

n, n o
UMEET €IMHCTBEHHOE DELICHHE Ha OTPE3Ke [——2—; Ejl Haiigure aTo peUICHHE.

Ha nocke B nepBoii CTpoke HamUCaHO /Ba MOCJENOBATEIbHBIX HATYPAJIbHBIX YMCAa 7 U 1 + 1,
a BO BTOPOH — I10 OHOMY pa3y Te M TOJIBbKO Te HaTypasbHble YHCJIA, KOTOPbIE SIBJISIOTCS JeJH-
TEJSAMHM KaKoro-aubo uucja u3 mepsoi cTpoku. Hampumep, eciv B nepBoil CTPOKE HAIIMCAHBI
yucsaa 3 v 4, TO BO BTOPOi CTpOKe HamucaHsbl yucia 1, 2, 3 u 4.

a) Mo:xeT Jid BO BTOPOIi CTpOKe ObITh HAIIMCAHO POBHO 5 YHCEN?

6) MoxeT i1 BO BTOPOii CTPOKe ObITh HAMKUCAHO POBHO 4 4MCIIa, ecau n > 47

B) Ckosbko cymectByeT Takux uucen n < 5000, mjgs KOTOpbIX BO BTOPOM CTPOKE HAITUCAHO
4ETHOE KOJIMYEeCTBO YHCEJI?



TPEHUPOBOYHbI# BAPUAHT 5

Yacts 1

Orsetom K 3apaHuaM 1—11 ABNAETCA UENOE YMCNO WAKM KOHEYHAs AecATMYHas Apobb. 3anuwure
YMCNO B NONE OTBETA B TeKCTe paboTel, 3aTem nepeHecuTe ero 8 BJIAHK OTBETOB Ne 1 cnpaea oT HO-
Mepa COOTBETCTBYIOUWIEr0 3aJaHus, HayuHas C nepsoi knetouku. Kaxpyio uudpy, 3HaK «MUHYC»
Y 3anATyi0 NUWKUTE B OTAENbHOW KNeToYKe B COOTBETCTBMW C NPUBEAEHHBIMK B OnaHke obpasuamu.
EnMHULBI n3MepeHuii NucaTb He HYXHO.

x— 24
x—3

= —2.

E Haiinute xopenb ypaBHEHUs

Orsert:

[E B ¢upme Takcu B Hammunu 20 JIETKOBbIX aBTOMOOMIEN: 12 M3 HMX YEPHOTO 1IBETA C JKEITHIMU
HAJMUCAMU Ha OOpTax, OCTaJibHble — XKEATOro 11BeTa ¢ YépHbIMU HaxnmucsaMu. Haiixute Beposrt-
HOCTb TOTO, YTO Ha CJIy4aiHBIil BHI3OB IIPHeIET MalllMHAa XKEJITOTO [BeTa C YEPHBIMU HAIIMCSIMHU.

OrvBer:

E’ B rtpeyronsuuke ABC yron C pasen 90°, AB =12, C
sindA = _3_10@ Haiinure AC.

Orser:
A B
o 019 5054
Haiiaute 3HaueHne BbIpakeHUss 4 -8 .
Orser:
E uavHAp BrMCaH B NMPSIMOYTOJIbHBIN NMapaJiieienune],.
Paauyc ocHOBaHHS M BBICOTA LUJIMH/JPA paBHBI 7. Haii- Y
auTe 00bEM TMapasijiesienunena. I ' |
‘ 1
Oser: N " I
ll o - - =--_h-‘ =
2=
-~ —— -] 7

II, [psamas y = 7x + 11 mapaiienpHa KacarenbHOH K rpaduky dyHknuu y = x? + 8x + 6. Han-
aute abCUKUCCY TOYKU KACaHUs.

OrBer:
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IIpu temneparype 0°C pesbc umeet amuHy /, = 10 m. [Ipu Bo3pacranuu TemrepaTypbl IPOHMC-
XOJIUT TEIJIOBOE PacIIMpEHHE PEJibCa, U €ro JJIMHA, BhIpaXKeHHast B METPaX, MEHSIETCS 110 3aKOHY
1t°) = I,(1 + o-2°), THE 00 = 1,2 107 (°C)™' — KkodaGhdULKEHT TENIOBOTO paciIMpenus, t° —
temneparypa (B rpamycax Lleabcus). IIpu Kakoif TeMmepaType peibC YATMHHTCS Ha 6 MM?
Ortsert paiite B rpaaycax Lleabcus.

OTBerT:

Ha usrotoiienue 416 peraseii nepsbiif pabounii TpaTuT Ha 10 yacoB MeHble, YeM BTOPO# pa-
6ouMii Ha U3TOTOBJIeHHe 546 Takux e AeTaseil. MaBecTHO, YTO nepBbiit paboumii 3a yac nenaer
Ha 5 metajieil 6osbiue, yem BTopoil. CKOMBbKO JeTajlel 3a yac jieiaeT nepBblit pabounii?

. Otser:
E Ha pucynke wusobpaxén rpapux oyukumn f(x) = kx + b. 7 \
Haitgute f(—16). NC
Orsert: ]
N
1 X
0] 1 ‘t

IlepBblif UrpajbHblii KyOUK OOBIYHBIA, a HA TPaHSIX BTOPOro KyOMKa HET HEYETHBIX YHCeJ,
a yéTHble yncia 2, 4 U 6 BcTpevaloTcs 1o ABa pasa. B ocrasbHOM KyOuku oauHakosbie. OnuH
cyyailHo BhIGpaHHBIH KyOuK GpocatoT ABa pa3a. VI3BeCTHO, 4TO B KAKOM-TO MOPSI/IKE BBHINAIM 4
1 6 oukoB. KakoBa BEposATHOCTb TOTO, 4YTO 6pOCasU BTOPOH KyOHK?

Otser:

Haiinute HauMeHbllee 3HaueHHe PyHKIMM y = 4cCoSx + 1—n5x + 9 Ha oTpeske [—2—;; 0}.

OtseT:

He 3abyabTe nepeHecTu Bce oTBeThl B HnaHK oTBeTOB N2 1 B COOTBETCTBUM C UHCTPYKUMUEH NO Bbi-

nonHenunio pabotsl. MposepbTe, 4TO6LI KaMALIA OTBET 6biN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWIEr0 3afaHuA.

"Yacrb 2

[ina 3anucu peweHuin n oTBeTOB Ha 3afaHua 12—18 ucnonb3yiite BJIAHK OTBETOB Ne 2. 3anuwure
CHayana HoMmep BbINONHAEMOro 3apaHua (12, 13 u 1.4.), @ 3aTeM nonHoe 060CHOBaHHOE pelleHye
u oteT. OTBETHI 3anucbiBaiiTe YETKO M pasbopuuso.

@ a) Peumnte ypasrenue 0,64 = 0,8-1,25°%

6) Haiigute Bce KOPHU 9TOTO ypaBHEHHsI, IPUHALJIEXKAIME OTPE3KY {—BTR; — n:|.
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[13]

ERE

Han mpsmMoit kpyrosoii koHyc c BepumHoit M. OceBoe ceyeHHe KOHYCa — TpPEYTOJbHHK
c yrmom 120° npu Bepminne M. O6pasyrouast KoHyca paBHa 6. Yepes Touky M nposezieHo cede-
HHe KOHyCa, NEPNeHANKYJISIPHOE OHON U3 00pa3yioluX.

a) [loxaxwute, YTO NOMYYUBLINIACS B CEYEHUH TPEYTOJbHUK — TYIOYTOJIbHBIMH.

6) Haitaute paccrosinue ot nentpa O 0CHOBaHMS KOHYCA [0 MIOCKOCTH CEYeHHS.

Pemure nepaBencTBo Y 11x — x2 — 18 ( 1 ) <0.

6-5x 12-x

16 aAnBaps MaHUpYyeTCs B3ATh KpeAUT B Ganke Ha cymmy 700 ThiC. py6Jieit Ha HEKOTOPBIN CPOK.
YcaoBus ero Bo3aBpaTa TaKOBBI:

— 1-ro yucJa KaxJoro MeECsIla 10T BO3pacTaeT Ha 11% mo CPAaBHEHHIO C KOHIIOM IIPpEABIAYLIETO
MecdlIia,

— ¢o 2-ro no 15-e yuciao KaXXJ0ro Mecqaiia HCOﬁXOlII/IMO BBIINIJIATHTDL 4aCTbh J0JITa,

— 16-ro yKcIa KaX/J0ro Mecsa 0T A0JKeH OBITh Ha OJHY M Ty e BeJMYMHY MEHbIIe J0Jra
Ha 16-e yucso NpeabIAyIETO MecsIa.

Ha ckos1bko MecsilieB IUIAaHUPYETCS B3SATh KPE/IMT, €CJIH N3BECTHO, YTO CyMMa BBIIJIAT COCTABUT
931 ThiC. py6.?

Buytpu xBagpara ABCD c uentpom O pacnoJioxeHbl JIBe OKPY>KHOCTH: OKPY>KHOCTb € 1ieHTpoM O,
JexxaiiuM Ha auaroHanu AC, Bnucana B yron BAD, a okpy>HOCTb € 1ieHTpoM (,, JeXalluM Ha

auaroHanu BD, BnucaHa B yroa ADC. DTH OKPY>HOCTH KacaloTcsl BHELTHUM 00pa3oM B Touke K.

O6mas kacaresibHas1, IpoBeJ€HHAst K HUM B Touke K, mepecekaeT ctropony AD B Touke M.
a) JloxaxxuTe, 4TO TOYKa M JIEXHUT Ha OKPYXKHOCTH, OIIMCAHHOHN OKo0JIo TpeyroabHHuKa 0,00,.

6) Haitnute yron OMO,, ecnu pauychi epBoit ¥ BTOPOI OKPY>KHOCTell OTHOCATCS Kak 25: 36.

Haiiaute Bce 3HaYeHUS @, IPU KAXKAOM U3 KOTOPHIX YpPaBHEHHE

5c052x——(a— )Isinxl =a2-3a+5

1+a

MMeeT €IMHCTBEHHOE PelIeHHe Ha OTpe3Ke [——%; %] Haiinure ato pemenue.

Ha nocke B nepBoii CTpOke HallUCAHO [Ba IOCJIe/I0BaTebHBIX HaTypaJbHbIX YHCIa n U n+ 1,
a BO BTOPOH — IO OZIHOMY pa3y Te M TOJIbKO Te HaTypaJsibHble YHCJIA, KOTOpbIE SIBJSIOTCS JeJIH-
TeJSIMH KaKoro-Jimbo 4ucia u3 mepsoii cTpoku. Hanpumep, eciii B mepBOi CTPOKe HAIUCAHBI

yucyaa 3 ¥ 4, To BO BTOPOH CTpOKe HamucaHbl ynucia 1, 2, 3 u 4.

a) MoxeT Ji1 BO BTOpPO# CTPOKe OBITH HAallMCaHO POBHO 9 yucen?

6) MoxeT i1 Bo BTOpOii cTpoKe OBITh HAITMCAHO POBHO 4 uuCIa, eciu n > 47

B) Ckonbko cymiectByeT Takux uucesd n < 6000, a1 KOTOPBIX BO BTOPOH CTPOKe HAIMCaHO

YETHOE KOJIUYECTBO YHCe?
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TPEHUPOBOYHbIA BAPHAHT 6

Yacte 1

OtBeTOM K 3agaHuamM 1—11 ABNReTCA LENoe YUCNO UAN KOHEYHas AecATudHas Apobb. 3anuwure
4uCNo B None oTBeTa B TeKcTe pabotbl, 3ateM neperHecute ero 8 bJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOUEr0 3afjaHus, HauuHas C nepsoi KneTouku. Kaxayio uudpy, 3HAK «MUHYC»
¥ 3aNATYI0 NUWKTE B OTAENBHOW KNETOYKE B COOTBETCTBUW C NPUBEAEHHBIMU B GnaHke obpasuamu.
EauHMUBI M3MepeHUi NuUcaTh He HYXHO.

—x—10

16 Ecau YpaBHE€HHE UMEET 6onee OTHOI'0 KOPH#, B OTBETE 3allU-

lI] Pemure ypaBHeHUe x =
IIMTEe MEHbIIUH M3 KOpHEH.

Orsert:

E B ciyyaitHOM sKcriepuMeHTe CHMMETPHYHYIO MOHeTY OpocatoT Tpuxabl. Haiinure BeposiTHOCTD
TOrO, YTO OPJIOB BBINAJIO OOJIbIIIE, YEM PEIIEK.

Oreet:

E [lepuMeTp mpsiMOyroJibHUKA paBeH 54, a AMaroHaib paBHa 26.
Haiinute niomaap 3Toro nNpsMoyroibHUKA.

OTseT:

2
Haiinute 3HaueHue BbIpaxKeHUs M
‘ 8- /15

OtBeT:

E] B npsiMoyrosbHOM mapasienenunene ABCDA,B,C,D, pebpo AB = 2, pe6po AD = V5, peb-
po AA,; = 2. Touka K — cepenuna pe6pa BB,. HaiiauTe miomanp ceueHus:, IpoXoAsAIIero ye-
pe3 Toukd A,, D, u K.

Orsert:

@ Ha pucynke usobpaxén rpapuk ¢yHkuuud y = f(x), onpenenénHoit Ha wHTepBaie (—9;4).
Haiinute cyMMy Touyek akcTpeMyMa pyHKiuu f(x).

N ylzlf(lx)l_Ay
N\ A
y I\ )
Y
-9 0 4 %
NI LS
\\4

OteeT:
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MoTouuKIMCT, ABUAKYIUIACS 1O TOPOLY CO CKOPOCTDIO Uy = 57 KM/4, Bble3KaeT U3 Hero U cpa-
3y 1ocJie Bble3/]a HaYMHAeT Pa3rOHSITLCS C MMOCTOSIHHBIM yCKopeHueM a = 12 kM/42, PaccTosiHue
OT MOTOUMKIMCTA [0 TOpOJa, H3MepsieMOe B KWIOMETpaX, OIpelessieTcss BbIpaXKeHHeM
a2
2
XOUTHCS B 30He QYHKHMOHUPOBAHMS COTOBOM CBSI3U, €CJIM ONMEPATOP rapaHTHPYET MOKPHITHE
Ha paccTosiHUM He fajee 4eM B 30 kM ot ropoaa. OTBeT AaiiTe B MUHYTaX.

S = vyt + ——. Ompenenute Haubosblee BpeMs, B TEYEHHE KOTOPOTO MOTOLUMKIMCT GyaeTr Ha-

OTserT:

CMelau HEKOTOpoe KOJIMYECTBO 15-NMPOLEHTHOTO PacTBOpPa HEKOTOPOTO BEIECTBA C TAKUM e
Kon4ecTBoM 19-mporieHTHOro pacTBopa 3Toro BeitecTBa. CKOJBKO MPOIIEHTOB COCTABJISIET KOH-
LIEHTpalUsl MOJyYUBILIETOCs pacTBoOpa?

OtseT:

E Ha pucyHnke uzobpaxéH rpadpuk ¢yskimu f(x) = £+ a. Haiinure, Npu KakoM 3HAYEHUH X

3HaveHue ¢yHKuuu pasHo 0,8.

7

N
Y 0 o p
N1OT g ;

Otser:

Mamma koJjleKIMOHUpPYeT NMPHHIEeCC U3 KHUHAEP-CIOPNPH30B (LIOKOJAJHOe SIHII0 C MIPYIIKOH
BHYTpH). Bcero B cepun 10 pasHbix HNpUHIECC, # OHH PaBHOMEPHO pacnpeleieHbl, TO €CTh
B K&X/IOM OYEPEIHOM KHHIEDP-CIOPIIPU3€e MOXKET C PAaBHBIMHM BEPOSITHOCTSIMH OKa3aTbCsl Jilobast
u3 10 npunnecc. ¥ Mamu yxe ecTh 1mecTh pa3HbiX IpuHilecc. KakoBa BepOSITHOCTb TOTO, YTO
IS TIOJIyYeHUs1 clleyIoleif MPHHIeCcChl, KOTOPOif paHblie He OblI0 B MalInHON KOJIJIEKLHH, ei
NPHUAETCA KynuThb ellé 2 uiau 3 MOKOJaAHbIX siHna?

Orser:

!E Haiinute HauMeHbllee 3HaueHHe QYHKIUH i = (X + 3P (x+5)—1Ha orpeske [—4; —1].

OrtBerT:

He 3abyabTe nepeHecTu Bce OTBeTHi B 6nank oTBeTOB N2 1 B COOTBETCTBUM C MHCTPYKUMEH NO Bbi-
nonHexnuio pabotel. MpoBepbTe, 4TOOLI KaMALIA OTBET Obi 3aNMCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWIEro 3afaHus.
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Yactb 2

[N 3anucu peweHuii u 0TBeTOB Ha 3aaaHna 12—18 ucnonb3yitte BJIAHK OTBETOB Ne 2. 3anuwure
CHayana HoMep BbINONHAEMOro 3agawua (12, 13 u 1.4.), @ 3aTem nonHoe o60CHOBaHHOE peleHue
u oteeT. OTBETHI 3anucbiBaiiTe YETKO U pa3bopuneo. '

@ a) Pemnte ypasuenue (2x2 — 5x — 12)(2cosx + 1) = 0.

6) Haiiaute Bce KOpHM 3TOTO ypaBHEHUS, IPUHAJIEXKALME OTPE3KY [—-’23; n:|.

@ OcHoBaHue nupamuabl SABC — mpsMOYroJibHbIH TpeyroJbHUK ABC ¢ NpsMBbIM yIJIOM IIpU

BepuinHe C. Bpicota nupamMuabl nmpoxoaut yepe3 Touky B. I'paun ABC n ABS paBHOBEJMKHU.
Ha pébpax BS, AS u CA otmeuens! Touku K, L u M cooTBeTcTBEHHO, Tak, yto SK: KB = 1:2,
SL:LA=1:2, CM:MA =1:2.

a) [lokaxure, yTo TIOcKOCTh KL M Hak/IOHEeHa K IJIOCKOCTH OCHOBAHMSI TMPaMMABI N0 YTJIoM 45°.
6) Haiinure miomaapb ceyeHus: mupaMuzsl miockoctbio KL M, ecau mtomazas rpaiu ABS pasHa 9.

Pemte HepaBeHcTBO log) s x2 + 8| logysx2| > 9.

@ ITo Bkany «A» 6aHK B TeueHHe TPEX JIeT B KOHIIE KaXOro roga ypeanuusaeT Ha 10% cymmy,

MMEOIYIOCS] Ha BKJIaZle B Hayasie roja, a mo BkIaay «b» — yBesunuyuBaer Ha 13% B TeueHue
Ka)kJIOTO U3 NepBbIX ABYX JieT. HaliiTe HauMeHbllee 11eJ10€e YHUCJI0 TIPOLeHTOB, HAUMCIEHHOE 3a
TPETUI TOA MO BKJIaAy «b», Ipu KoTopoM 3a Bce TpHU roja 3TOT BKJIAJA BCE €€ OCTAHETCS BbI-
rojgHee BKJaga «As.

Buccextpuce! BHemHux yrioB npu BepuinHax B u C tpeyroabauka ABC nepecekaioTcsi B TOY-

ke D. IleHTp OKpY>KHOCTH, BOUCAHHOI B TpeyroabHUK BCD, neXXUT Ha OKPY>KHOCTH, OTIMCAH-
HO# oKoJio TpeyrosbHuka ABC.

a) Jlokaxure, utro ZBDC = 60°.

6) Haiizute cunyc yria mexay npsimeivu AD u BC, ecnmu AB = 4 u AC = 10.

Haiinute Bce 3HaueHUs g, IPH KaXXJOM U3 KOTOPHIX POBHO OJJHO pelleHHue (X; ¥) CUCTEMBI ypaB-

HEeHHMH
3x2+ay*+x+2—-a=0,
ax?+3y’+y+2-a=0

YIOBJIETBOPSIET HEPABEHCTBY |x + y| > 2.

ITycTb abc 0bo3HavaeT TpéxaHauHoe uncio, pasuoe 100a + 105 + ¢, rie a, b u ¢ — HecATHYHDBIE

100

udpsl, a = 0.

a) CyuiecTByOT JIM TaKie MONApHO pa3jiMyHble HEHYJeBble JecsATUYHbIE LUDPHI a, b U ¢, uTO
abc + cba = 1696?

6) CylecTByIOT JIM TaKue IOMAPHO pa3jiM4YHbie HEHYJIEBble AecATHYHble LU a, b U ¢, YTO
7-abc = 5-cha?

B) Kakoe HaubGosbliee 3Ha4eHHE MOXKET IPUHUMATH Apobb abc:cha, ecnu cpeau momapHoO pas-
JIMYHBIX HEHYJIEBBIX JECATHYHBIX UDp a, b u ¢ ecth undpa 5?




TPEHUPOBOYHbIA BAPUAHT 7

Yacts 1

OtBetoM K 3apaHuaM 1—11 ABNAETCA UeNoe YMCNO MNW KOHEYHAA AeCcATUYHAs Apobb. 3anuwute
Yucno B none oTeeta B TeKcTe paborul, 3atem nepeHecute ero 8 BJIAHK OTBETOB N 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOIWEro 3afaHuA, HayuMHas C nepBoi knetouku. Kaxayio uudpy, 3HaK «MUHYC»
¥ 3aNATYI0 NUWWTE B OTAENLHOW KNEeTOYKe B COOTBETCTBMU C NPUBEAEHHbLIMM B GnaHKe o6pasyamu.
EAuHUULI M3MepeHniA nucaTb He HYXHO.

4x—12
7 Ecnu ypaBHeHune umeeT GoJiee OQHOTO KODHSI, B OTBETE 3allH-

III Peritute ypaBHEHHE X =
mte 60BN U3 KOPHE.

Otser:

[Z] B cayyaiiHOM 3KCriepUMEHTE CUMMETPHUYHYIO MOHeTy OpocaioT Tprxkasl. Haiinute BepoSTHOCTD
TOTO, YTO KOJIMYECTBO BBINIABIIMX OPJIOB MEHbIIIE 2.

Otser:

E [Tepumerp npsimoyroibHuka paBeH 104, a auaroHanb paBHa 51.
HaiiauTe nomaab 31010 NpMOYroJbHUKA.

OTseT:

2
Haiinute 3Hauenue BhIpaKeHUs M)—
7+v33

Orteet:

B npsamoyronsioM napautenenunene ABCDA;B,C,D, pebpo BC = 6, pebpo AD = /37,
pebpo BB, = 2. Touka K — cepeauna pebpa CC,. Haiinure mnomaap ceyeHus!, IPOXOASLIETO
yepe3 To4ku B, A; u K.

OtBeT:

El Ha pucynke usobpaxén rpadpux dbyHkuum y = f(x), onpenenéHnoit Ha unHTepBaje (—6; 8).
Haiinure cyMMy Todek akcTpeMyMa ¢yHKImu f(x).

Y
A\ l“\
\/
(\\ 1 A4
-
16 0 L EES
VUANIALL
\V 4
y = flx)
T T

Otsert:
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[11]

102

MOTOUUKIKCT, ABHKYLUIMACS 110 TOPOJY CO CKOPOCTBIO ¥y = 58 KM/4, Bble3KaeT U3 Hero U cpa-
3y II0CJIe Bble3/1a HAYMHAET Pa3TOHATHCS C MOCTOSHHBIM ycKopeHueM a = 16 xm/42 PaccTosnue
0T MOTOLMKIMCTA . 0 TOpoJa, M3MepsieMOe B KHUJIOMETPAX, OINpeJesseTcsd BbIpaXKeHHEM
at?
2
XOIUTHCS B 30He (PYHKIIMOHMPOBAHUSI COTOBOH CBSI3M, €CTM ONEPAaTOP rapaHTHPYET IOKPLITHE
Ha PacCTOSIHUHU He Aajiee 4eM B 48 kM oT ropoga. OTBeT AaiiTe B MMHyTaX.

S = vyt + £—. Onpenenute Haubosbizee BpeMsi, B Te4eHHE KOTOPOTO MOTOLMKIHMCT Oyner Ha-

Orser:

CMeliai HEKOTOPOE KOJTMYeCTBO 13-NMpOILIEHTHOTo pacTBOPa HEKOTOPOIO BELIECTBA C TAKUM XK€
KOJIMYeCTBOM 17-TIPOIIEHTHOTO pacTBOpa 3TOro BeliecTBa. CKOJIBKO NMPOLIEHTOB COCTaBJIsIET KOH-
IEHTpaIMsl MOJYYUBLIETOCs] pacTBOpa?

OtvBeT:

Ha pucyHke uzobpaxéH rpaduk byukuuu f(x) = %+ a. Haiigute, Npy KaKoM 3HaY€HUHU X

3HaueHue (PyHKUUU paBHO —3,1.

YA

| 2

S e e QuE WEn Ghm e Ee SRR weg S um s

Orser:

Maia KOJJIEKHHMOHUPYET NPUHIIECC U3 KUHAEP-CIOPNPHU30B (IHOKOJAHOEe SHII0 C WTPYLIKOM
BHYTpH). Bcero B cepun 10 pa3HbIX NMpUHIIECC, U OHH PAaBHOMEPHO paclpelesieHbl, TO €CTb
B KaXXIOM OYEPEIHOM KHMHEDP-CIOPIIPHU3€ MOXET C PaBHHIMU BEPOSITHOCTSIMM OKa3aThCs Ji00ast
u3 10 npunuecc. ¥ Mamm yxe ecTb 4eTbipe pa3Hble IpHUHLeCCH. KakoBa BepOSITHOCTD TOTO, YTO
A1 TIOJIYYEHUsT CIeyIoNIeii IPHUHIIECCHI, KOTOPOIi paHblie He OblI0 B ManMHOM KOJUIEKIMH, i
NPUAETCA KyNUTb emé 2 UK 3 HIOKOJaJHbIX siiia?

Ovget:

Haiinute HauMeHblee 3HaYeHHe QYHKIMH ¥ = (X — 2)*(x +9) + 6 Ha orpe3ke [—1; 7).

OTBeT:

He 3abyabTe nepeHecTn Bce oTBeTH B GaHK oTBEeTOB N2 1 B COOTBETCTBUM C MHCTPYKUMEH NO Bbi-
nonHenmnio pabotoi. MpoeepsTe, UTOOLI KaXAbl OTBET ObiN 3anMcaH B CTPOKE C HOMEPOM COOTBET-

CTBYiOWEro 3afaHus.




Yactp 2

[na 3anucu peweHnii U oTBeToB Ha 3aaaHus 12—18 ncnons3ynte BJIAHK OTBETOB Ne 2. 3anuwwure
CHayana HoMep BbINONHAEMOro 3agaHua (12, 13 u T1.4.), a 3aTeM nonHoe 060CHOBaHHOE peleHue
u oteeT. OTBeTbl 3anucuiBaiTe 4ETKO U pasbopumso.

@ a) Pemure ypaBuenue (x2 — 11x + 28) (23inx— 1/-37) = 0.

6) HaiinuTe BCce KOPHH 3TOrO ypaBHEHHS, MPUHALJIEKALIME OTPE3KY [37“, 31[]

l_}—il OcHoBanue nupamuabl SABC — npsiMoyrosbHbli TpeyroibHUK ABC c NMpsSIMbIM YIJIOM TNPH
BepuiiHe C. Bpicora nupamuasl npoxoaut yepe3 Touky B. I'panu ABC u ABS paBHOBeJMKH.
Ha pé6pax BS, AS u CA otMeuenn! Touku K, L u M cooTBeTCTBEHHO, TaK, yTto SK: KB = 2:3,
SL:LA =2:3, CM:MA = 2:3. )
a) JlokaxwuTe, 4To m1ockocTh KLM HaKJIOHEeHa K IIOCKOCTH OCHOBAHMSI HMHPaMUBI O] YTJIOM 45°.
6) Haiigure miomans cedenus mupaMuibl IockocTbio KLM, ecnv miomaap rpasy ABS pasHa 25.

Pemure Hepasenctso log’ x2 + 7|log, x2| > 8.
3 3

IE ITo Bkiany «A» 6aHK B TeyeHHe TPEX JieT B KOHIIE KaX/Oro rozia yBeinunBaeT Ha 20% cymmy,
HMEIOLIYIOCs Ha BKJIajle B Hayase rofia, a no Bkjaany «bs» — yBennuuBaer Ha 25% B TeueHue
KaX/I0ro U3 MnepBbIX ABYX JieT. HaliiuTe HauMeHblilee 11eJ10€ YHCIIO POIIEHTOB, HAYHCJIEHHOE 3
TPeTUil rofi o BKJaxy «b», npu KoTopom 3a Bce TPH rojia 3TOT BKJIaJ BCE €llé OCTAHETCS BbI-
FOJIHEE BKJIAJA «A».

buccexTpuch! BHENIHUX yIi0B NpH BepumHax B u C tpeyrosbHuka ABC nepecekaloTcs B TOY-
ke D. IleHTp OKpY>XHOCTH, BIIMCAHHO! B TpeyrosibHUK BCD, IeXUT Ha OKPY>XHOCTH, OTMCAH-
HO# okoJi0 TpeyroabHuka ABC.

a) [dokaxure, yto ZBDC = 30°.
6) Haiinute cunyc yria mexay npsaMbivu AD u BC €ecyu AB =8uAC=12.

HaiinuTe Bce 3HaueHus @, IpH KXKIOM M3 KOTOPHIX POBHO OJIHO pellleHHe (X; y) CHCTEMBI ypaB-
HeHHU#

2x2+ay’+x+3-a =0,
ax’*+ 2y’ +y+3—-a=0

YAOBJIETBOPsIET HEPaBeHCTBY | x| + |y| > 2.

ITyctb abc 0603HaYaeT TPEX3HAYHOE YHCIIO, paBHoe 100a + 10b + ¢, tae a, b v ¢ — HecATHYHbIE

uudpsl, a # 0.

a) CymecTBYIOT JIM TaKHe HONMAPHO pa3JMYHbIEe HEHYJIEBbIE AECATUYHbIE LWUGPHI a, b U ¢, YTo
abc + cha = 1595?

6) CymiecTBYIOT /1M Takue NMONAPHO pa3jiM4Hble HEHYyJIeBble JecsiTHIHbIe UUPPH a, b U ¢, 4To
3-abc = 5-cba?

B) Kaxoe Han6osbiee 3naueHne MoXeT NpHHUMATh APobs abc:cha, eciu cpeny MONapHO pas-
JIMYHBIX HEHYJIEBBIX AECATHYHBIX HU(p a, b u ¢ ecTb uudpa 6?
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TPEHUPOBO4YHbIA BAPUAHT 8

Yacte 1

OtBeToM K 3apaHuamM 1—11 ABnAeTCA Uenoe YUCNO MAN KOHEYHAA AeCATUYHAA Apobb. 3anuwute
Yyucno B None oteeTa B TeKcTe paboThl, 3aTem nepeHecute ero 8 BJIAHK OTBETOB N2 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHuA, HaYMHAA C nepBov KneTouku. Kamayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENLHOW KNETOYKE B COOTBETCTBMU C npuBeAEHHbIMM B GnaHke obpasuamu.
EAnHMUb N3MEPEeHUIA NUCATb He HYXKHO.

E Pemute ypaBHeHue x = 8; +3

6
13 Ecau ypaBHeHue uMeeT Gojiee OTHOTO KODHS, B OTBETE 3alH-

IIMTe MEHBIIUH U3 KODHEH.

" Oreer:

[Zl B ciyyaiiHOM aKCIlepUMEHTe CUMMETPHYHYIO MOHeTy OpocaioT Tpuxabl. Haiinute BeposiTHOCTD
TOTO, YTO ODPEJ BHINAJET POBHO JBa pa3a.

OtseT:

E [lepumeTp npsiMoyroibHUKa paBeH 50, a QuaroHaab paBHa 24.
Haiiaute nuomanp aToro npsMoyrojbHUKa.

OtBeT:

2
Haiiaure 3HaueHue BbIpaskeHHs M
10 +y84

OTseT:

[ZI B npsiMoyronsHoM napauenenunese ABCDA,B,C,D, pebpo CD = 6, pebpo BC = 2y/2,
pebpo CC, = 4. Touka K — cepenuna pebpa DD,. Haiigurte miomans ceueHus, MPOXO/SIIEro
yepe3 Touku Cy, By u K.

OtBerT:

[Il Ha pucynke uzoOpaxén rpaduk ¢yHkuuud y = f(x), ompenenéHHoi Ha uHTepBaie (—7; 3).
Haiinute cyMMy Touek akcTpeMyMa pyHKuu f(x).

AY

=Y

7
!
J ]

y = flx)
L1

OtseT:
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[11]

MOTOUUKINUCT, ABVXKYIIUHCS 110 TOPOAY CO CKOPOCTBIO Uy = 40 KM/4, Bble3KaeT U3 HEero M cpa-

3y MOCJIe Bble3/la HAYMHAET PA3TOHSITHCS C MOCTOSIHHBIM yCKOpeHUeM a = 64 kM/42. PaccTtosnue
OT MOTOIMKJIMCTa A0 TOpoja, H3MepsieMOe B KHJIOMETpAX, OIPENE/SeTCs BbIPaXEHUEM
at?

2
XOIUTHCS B 30He (PYHKIIMOHMPOBAHMS COTOBOH CBSA3H, €CJIH ONEPATOp TapaHTUPYET IOKPBITHE
Ha pacCTOSsHUHU He Jajee 4eM B 48 kM oT ropoza. OTBeT AaiiTe B MUHYTaXx.

S = vyt + —. Ompenesnre Hanbobllee BpeMsl, B Te4eHHE KOTOPOrO MOTOLMKIMCT OyzneT Ha-

OTser:

Cmemanu HEKOTOPOE€ KOJIUUECTBO 15-Hp011€HTHOI‘O pacTBOpa HEKOTOPOIo Be€HIECTBa C TAKUM XK€
KOJIHYECTBOM 17-Hp0HeHTHOI‘O pacTBOpa 3TOTO BEIIECTBA. CkoJpKo IPOLIEHTOB COCTABJAET KOH-
HEHTPpAllUA NOJTYYHBIIETOCA paCTBopa?

Orsert:

k

Ha pucynke usobpaxén rpadpux dyHxipu f(x) = LT Haiiiute, npu KakoM 3HaYeHUU X

3HayeHUe (pYHKIMU pPaBHO 2,2.

*y

i

OtBet:

Mama KOJUIeKIIMOHUPYET TPUHIIECC M3 KUHJEP-CIOPIPU30B (IIOKOJAAHOE SHI0 ¢ UTPYLIKOH
BHyTpU). Bcero B cepun 10 pasHbix mpuHIIECC, ¥ OHM PaBHOMEPHO pacIipefleieHbl, TO €CThb
B KaX/IOM O4Y€peIHOM KHHIEP-CIOPIIPH3€ MOXKET C PAaBHBIMH BEPOSITHOCTSIMM OKa3aThCsl JII0Oast
u3 10 npuniecc. Y Mamu yxe ecTb TpU pa3Hble IpUHIleCCH. KakoBa BEPOATHOCTD TOTO, UTO JISt
MOJTy4YeHUs CJeaylolleil MPUHIECCHl, KOTOPOH paHblie He 6pL10 B MallMHOM KOJUIEKIMH, e€if
NPUAETCS KyNMUTD ellé 2 WK 3 IOKOJaAHbIX stifla?

OtBert:

Haiinute HaumeHbliee 3HaueHne GyHKIUU y = (X — 6)* (x + 3) — 3 Ha orpeske [5; 19].

Otser:

He 3abyabTe nepeHectu Bce oTBeThl B 6naHK 0TBeTOB N2 1 B COOTBETCTBMM C MHCTPYKUWEW NO Bbi-
nonHenuio pabotel. MpoBepbTe, YTO6LI KaMabLIM OTBET ObIN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWErO 3afaHMUA.
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Yactp 2

[inA 3anucu peweHuin U oTBeTOB Ha 3agaHua 12—18 ucnonb3yiite BNAHK OTBETOB Ne 2. 3anuwute
CHaYana HoMep BbINOAHAEMOro 3ajaHua (12, 13 u T1.4.), a 3aTeM nonHoe 060CHOBaHHOE pelleHue
u oTeet. OTBETbl 3anNUCbiBakTe YETKO U pa3bopuuBo.

@ a) Pemte ypaBHeHHe (x2 — x — 6) (2 cosx + 1/5) = 0.

6) Haiigute Bce KOpHH 3TOTO ypaBHEHWS], IPUHA/IEXKALIME OTPE3KY [—n; %]

[1_3_] OcHoBanue nupamuzini SABC — npsMOyTroJibHBIN TPeyroJbHUK ABC C NpSMBIM yIJIOM MpH

BeputuHe C. Brbicota nupaMuzabl mpoxoaut yepe3 Touky B. I'panu ABC u ABS paBHOBEJIHKHU.
Ha pébpax BS, AS u CA ormeuensl Touku K, L u M cooTBeTcTBEHHO, TaK, 4yTo SK: KB = 4:3,
SL:LA = 4:3, CM:MA = 4:3.

a) Joxaxure, 4to 1maockocTh KL M Hak/JOHeHa K IJIOCKOCTH OCHOBaHMSI IMPAaMHU/IBI MO YIJIoM 45°.
6) Haitgure 1oiaap ceqeHus: MupaMubl WiockocToio KLM, ecy mwiomanb rpaid ABS pasza 49.

E Pewmure HepaBeHCTBO logax? + 3|log, x2| > 10.

@ [To Bkiany «A» GaHK B TeyeHHe TPEX JIET B KOHIE KAXKAOTO rofia yBeauduBaeT Ha 30% cyMMy,

106

UMEIONIYIOCS] Ha BKJIaJe B Hayajle Tofia, a Mo BkiIany «b» — yBenuuuBaer Ha 33% B TeueHHe
Ka)XK/IOTO U3 MEPBBIX ABYX JyieT. Haliiute HauMeHbInee 1ejioe YUCIO MPOLEHTOB, HAYUCIEHHOE 3a
TpeTUi rof no Bkiany «b», mpu KoTopoM 3a BCe TpH rojia 3TOT BKJIaJ BCE €I€ OCTAHETCS Bbi-
rofHee BKJIaja «A».

Buccextpucel BHeluHuX yrioB npu BepmuHax B u C tpeyronpHuka A BC nepecekarTcs B TOY-
ke D. IleHTp OKpY>XHOCTH, BIIUCAaHHOHN B TpeyroJbHUK BCD, neXxXut Ha OKPYXKHOCTH, OIMCaH-
HOM 0KoJio TpeyrosibHuka ABC.

a) Jokaxwure, uto LDAC = 30°.
6) Haiiaure cunyc yria mexay npsameimu AD v BC, ecitu AB =7 u AC = 14.

HaiinuTe Bce 3HaYeHUs a, TPU KAXKIAOM U3 KOTOPBIX POBHO OFHO pellleHHe (X; ) CUCTEMBI ypaB-
HeHuil

2x2+ay?+3x+2-a =0,
ax*+2y?+3y+2-a=20

yIOBJIETBOPSIET HEPABEHCTBY |x + | > 2.

ITyctp abc o6o3navaer Tpéx3HayHoe yncio, paBHoe 100a + 10b + ¢, rae a, b u ¢ — pecaTUYHbIE

uudpsl, a #= 0.

a) CyumecTBYIOT JId TaKue MOMAPHO pa3/M4Hble HEHYJIEBbIE AeCSITUYHbIE HUPPHI a, b U ¢, YTO
abc + cba = 1494?

6) CymeCTByIOT JIX TaK{e€ MOIIapHO pa3jiINdHbl€ HEHYJIEBbIEe NECATUYHDBIE IIM(bpr a, buc , 4TO
4-abc = 5-cba?

B) Kakoe Hau6GoJibliiee 3HaYeHHE MOXKET IPUHUMATD ApoOb abc:cba, ecnu cpeau momnapHo pas-
JIMYHBIX HEHYJIEBBIX JAECATUYHBIX LUbp a, b u ¢ ects nudpa 4?




TPEHUPOBOYHbIA BAPHAHT 9

Yacte 1

OtseToM K 3afjaHMAM 1—11 ABARETCA UENOe YUCNO WUNU KOHeYHas RecATUYHas Apobb. 3anuwwute
yucno B none oTeeta B Tekcte pabotbl, 3atem nepeHecute ero B bJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3aflaHusA, HauuHaa C nepBod Knetouku. Kawaylo undpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENLHOW KNETOYKE B COOTBETCTBUM C npuBeAEHHbIMM B bnanke obpasuamu.
EAMHUULI M3MepeHUIA NnCaTb He HYXHO.

—8x— 45
x—22
HIMTEe MEHBIIUNA U3 KOPHEH.

E Pennure YpaBHE€HHE X = . Ecou YpaBHEHHE UMEET 6osee OJHOI'O KOPHJ, B OTBETE 3allH-

OtseT:

E B ciy4aitHOM 3KcriepUMEHTe CHMMETPUYHYIO MOHeTy OpocaioT Tpwxasl. Haiiurte BeposTHOCTD
TOTO, YTO PelliKa BBINAJET POBHO /[Ba pasa.

OrtBeT:

|—_T_| [lepuMerp npsiMoyronbHUKa paBeH 56, a auaroHan b paBHa 27.
HaiinuTe miomaab 3Toro NpsMOyroJibHHKA.

Oteet:

2
E Haiinure 3HaueHHe BBIpaXKEHUS M
5+y21

Otser:

E] B npsaMoyronsHoM mapawtenenunese ABCDA,B,C,D, pebpo CD = 4, pe6po BC = 2V/5,
pebpo CC, = 4. Touka K — cepenuna pe6pa DD,. HaiinuTe miomans ceyeHus, MPOXOAAILIETO
yepe3 Touku C,;, B, u K.

Orser:

E Ha pucynke nsobpaxén rpadpux ¢dbyukuun y = f(x), onpenenéuHoil Ha unreppaie (—1; 13).
' Haiinure cymMmMy Touek akcTpeMyMa ¢dyHkuuu f(x).

Yy
/AN
11 1377]
1110 T
\ \
\ [ ~0

OtserT;
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MOTOLMKAKCT, IBHMXKYIIMHICS 0 TOPOAY CO CKOPOCTBIO Uy = 54 KM/4, BBIE3)KAET U3 HETO M Cpa-

[11]

108

3y 1OCJie Bbl€3/la HAYMHAET Pa3TOHATLCS C IOCTOSIHHBIM ycKopeHUeM a = 16 kM/42, PaccTosinue
OT MOTOLMKJHKCTa [0 TIOpOJa, H3MepsieMoe B KUJIOMETpPAaX, OIPENEJsiETCS BbIpakKeHHEM

at?

S =yt + R Onpenenute HaubGosibillee BpeMsi, B TeYeHHE KOTOPOTO MOTOLMK/IMCT 6yneT Ha-

XOJIMThCA B 30HE (DYHKI[MOHMPOBAHHUSI COTOBOM CBSI3M, €CJIM ONEPATOP TAPaHTHPYET IOKPHITHE
Ha pacCTOsiHMM He fajee 4eM B 80 kM ot ropoga. OTBeT gaiiTe B MUHyTax.

Otser:

CMelnany HEKOTOpPOe KONMYeCTBO 15-MPOIEHTHOrO pacTBOpPa HEKOTOPOT'O BENIECTBA C TAKUM Xe
KOJIN4ecTBOM 17-ITPOLIEHTHOTO pacTBopa 3TOro BemiecTBa. CKOJIBKO MPOLIEHTOB COCTABISIET KOH-
IIEHTpaIMs MOJYYUBIIETOCH PacTBOpa’?

OtBet:

Ha pucyuke usobpaxéH rpaduk byHkiuu f(x) = -ii+ a. Haiinure, npy KakoM 3HaYeHHH X

3HaueHue ¢yHKIUU paBHo 0,75.

| AY

OteeT:

CTpesoK CTpesisieT 10 MATH OAMHAKOBBIM MullieHsiM. Ha xaxxayio MuilieHs 1aétcsi He 6osiee aAByx
BBICTPEJIOB, U U3BECTHO, UTO BEPOSITHOCTb NOPA3UTh MUIIEHb KaXKIbIM OT/AEJIbHBIM BBICTPEIOM
paBHa 0,5. Bo ck0JIbKO pa3 BEPOSITHOCTb COOBITHS «CTPEJIOK MIOPA3UT POBHO TPU MUIIEHU» HOJIb-
11l BEPOSITHOCTH COOBITHSI «CTPEJIOK HOPA3UT POBHO [BE MUIIEHU» ?

Oreert:

Haiinute HauMeHblllee 3HaueHUe QYHKIMM i = (x — 9) (x + 4) + 10 Ha oTpeske [3; 12].

OTser:

He 3abyabTe nepeHecTH Bce OTBETH B 6naHK 0TBETOB N 1 B COOTBETCTBUM C MHCTPYKUKEH NO Bbi-
nonHeHuio pa6otbl. MpoeepbTe, YTo6L KadAbili OTBET Gbin 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEr0 3aaHuA.




Yacts 2

Ana 3anucu pewenui n 0TBETOB Ha 3aaaHua 12—18 ucnonb3yitte BJJAHK OTBETOB Ne 2. 3anuwute
CHayana Homep BbINOAHAEMOro 3apaHuA (12, 13 u T1.4.), a 3aTeM nonHoe 060CHOBaHHOE pelleHue
n oteeT. OTBETH 3anucbiBaiiTe 4ETKO U pa3bopymBo.

@ a) Pemure ypaBHenue (x2 + 4x — 96) (4sinx + 2) = 0.

6) Haiinute Bce KOPHHU 9TOr0 ypaBHEHHUsI, NPUHALIEKANIHE OTPEIKY [2n; 12—15]

|_}_—§_J OcnoBanue nupamuznbl SABC — npsaMoyroJibHbli TpeyroJbHUK ABC ¢ NpSIMBIM yIJIOM 1pu
BepmuHe C. BpicoTa nupamMuabl MpoxoauT yepe3 Touky B. I'panut ABC u ABS paBHOBEJUKH.
Ha pébpax BS, AS u CA ormeuens Touku K, L 1 M COOTBETCTBEHHO, Ta1<, yto SK:KB = 1:3,
SL:LA =1:3, CM:MA = 1:3.

a) Jlokaxwure, yto nmockocTs KL M HakJIOHEHa K TIOCKOCTH OCHOBaHUS IIMPAMMIBI O] YTJIOM 45°.
6) Haiigure miomanp cedeHus NMupaMuabl Iockocteio KLM, ecau miomans rpanu ABS

paBHa 87/2.

Pemmure Hepasenctso logi x? — |log, x2| > 2

) @ ITo Bknamy «A» GaHK B TeUeHHE YETHIPEX JIET B KOHIIE KAXKIOTO rojia yBeJauuuBaeT Ha 20% cym-
MY, HMEIOIyIOCsI Ha BKJIaJie B HayaJsie roja, a 1o Bjiaay «b» — yBenuuuBaer Ha 10% B TeueHue
KaX/I0ro U3 nepBbix Tpex JieT. Halinute HanMeHbIee 1esioe YUCI0 MPOLEHTOB, HAYUCIEHHOE 32
4eTBEPTHI Iof 1o BKJIaAy «b», Ipu KoTopoM 3a BCe yeThIpe roia 3TOT BKJIA/( BCE L€ OCTAHETCS
BBITOZIHEE BKJIAZIa <A».

buccextpucs! BHemHux yrioB npu BepuinHax B u C tpeyronbiuka ABC nepecekaioTcsi B TOY-
ke D. lleHTp OKpY>KHOCTH, BIIMCAaHHOU B TpeyroibHUK BCD, neXUT Ha OKPYXKHOCTH, OIUCAH-
HOH oKkoJio TpeyrosibHuKa ABC.

a) [doxkaxure, yto £LBDC = 60°.
6) Haiiagute cunyc yria mexay npsMbiMu AD u BC ecii AB = 10 u AC = 15.

Haiigute Bce 3HaueHus a, MPH KaX/OM U3 KOTOPHIX POBHO OJJHO pPellIeHue (X; ) CUCTEMBI ypaB-
HEHU U

x2+ay*+2x+5—-a=0,
ax’+y’?+2y+5—-a=90

y/IOBJIETBOPsIET HEPABEHCTBY |x + y| > 2.

[Myctp abc obosHavaer Tp€x3HauHoe yuco, paBHoe 100a + 10b + ¢, rae a, b v ¢ — pecsiTUYHBIE

uudpsl, a = 0.

a) CymecTByIOT /M Takue TONAPHO pa3jiMYHbIE HEHYJIEBbIE JecsTHYHble UUpPHI a, b U ¢, 4TO
abc + cha = 1393?

6) CyllecTBYIOT Jid Takue IONAPHO pa3iudHble HEHyJeBble JecATHYHble UMdpPH a, b U ¢, 4To
6-abc = 5-cha?

B) Kakoe HanGosbliee 3HaYeHHE MOXKET IIPUHUMATH Ap0Ob abc:cha, ecnn cpeay ToMapHo pas-
JIMYHBIX HEHYJIEBBIX JECATUYHBIX HUDp a, b u ¢ ecTh uugpa 3?
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TPEHUPOBOYHbIA BAPUAHT 10

Yacte 1

OtBeToM K 3apaHuaM 1—11 ABNseTCA Uenoe YUCNO AW KOHEYHas AecATUYHAA Apobb. 3anuwure
YMCNO B NONE OTBeTa B TeKcTe paboThl, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3aflaHusA, HauMHaA C nepeod knetouku. Kawpyio undpy, 3HaK «MUHYCH»
¥ 3aNATYI0 NUWUTE B OTAENLHOW KNETOYKE B COOTBETCTBMM C NpuUBEAEHHBIMU B GnaHke obpasuamu.
EauHULbB M3MEPEHUN NUCATb HE HYXHO.

9x - 20
x+ 18
muTe 6OJIBIIMIA U3 KODHEH.

IIJ Pemute ypaBHeHue x = . Ecau ypaBHeHune umeer 60siee 0AHOTO KOPHS, B OTBETE 3aMu-

Otser:

[Z' B ciyyaiiHOM 3KcIIepUMeHTe CHMMETPUYHYIO MOHeTY OpocaioT yeThipexabl. Haiinute BeposT-
HOCTb TOTO, YTO OPEJI BHIMAJET BCE YETHIPE pasa.

Otsert:

iI' Ilepumetp npsiMoyrosbHuka paBeH 70, a AuaroHasb paBHa 34.
Haiiaure niomaab 3T0ro mpsiIMOyroJibHHKA.

Orser:

2

Haiiaute 3HaueHMe BblpakeHUsI 3+y3
8+7139

OtseT:

E B npsamoyronbHoM mapaienenunese ABCDAB,C,D, pebpo AD = 6, pebpo CD = 210,
pebpo DD, = 4. Touka K — cepenuHa pe6pa AA,. Haiinute mwiomanb cedeHusi, IpOXOASILErO
yepe3 Touku D,, C; u K.

Otsert:

E Ha pucynke mzobpaxén rpadpuk dynkummu y = f(x), onpenenénHoit Ha untepBaje (—7;5).
Haiinure cymMy Touek skcTpemyMa dyHkuuu f(x).

AY
AL A
N/ \ 114 >
Y
-7 0 51 1%
\[AIAL]
y = flx)
[ 1]

Otser:
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MOTOUMKIKUCT, ABUXYIIHUICS TI0 TOPOAY CO CKOPOCTBIO Uy, = 65 KM/4, Bble3XaeT U3 HEero 1 cpa-

3y MOCJIe Bble3/la HAYMHAET PA3TOHSTHCS C MOCTOSTHHBIM ycKopeHueM a = 40 km/42. Paccrosinue
OT MOTOUMKJIMCTAa [0 TOpOAa, H3MepsieMoe B KWIOMETpaX, ONpEAe/seTCs BhIPAKEHHEM

12
S = Uot + _0_2__ OHpeZ[eJIHTe HaH6OJIbIHee Bp€MsA, B TCHEHHE KOTOPOI'0 MOTOLIMKIHUCT 6y}1eT_ Ha-

XOOIUTHCA B 30HE (byHKI.[HOHPIpOBaHI/IH COTOBOH CBSI3H, €CJIH OIIEPATOP rapaHTHUPYET IIOKPbITHE
Ha paCCTOAHHH HE JAJIEE€ YEM B 60 kM oT ropozaa. OrTseT naiite B MHHYTax.

Otger:

CMerrany HeKOTopoe KOJIN4ecTBO 20-IPOIEHTHOrO PacTBOPA HEKOTOPOTO BEIIECTBA C TAKHUM XK€
KOJH4YeCTBOM 16-TpOLIeHTHOTO pacTBopa 3Toro BeiecTBa. CKOIBKO MMPOLEHTOB COCTABJISET KOH-
IIEHTpaLMs MOJy4YHUBILErocsi pacTBopa?

OrteeT:

E Ha pucynke nszobpaxén rpaduk dynkuuu f(x) = % + a. HaiiauTe, Npy KakoM 3HaYEHHH X 3Ha-

YyeHue (PyHKIUU paBHO —27.

Y

el el ke s e el s e s s R R

Otsert:

CrpeJiok cTpesisieT o NATH OAMHAKOBbIM MuliieHsM. Ha kaxayio Mumiens naércs ne Gome€ AByx
BBICTPEJIOB, U U3BECTHO, YTO BEPOSITHOCTb TMOPA3UTh MHUIIEHb KaXIbIM OTAEJbHBIM BBICTPEJIOM
pasHa 0,5. Haiizure oTHOIEHHe BePOSITHOCTEN COOBITHIA «CTPEJIOK TOPA3UT POBHO MATH MHIIIE-
Hell» U «CTPEJIOK ITOPA3UT POBHO YEThIpe MUIIEHH». ' |

Otser:

_ @ Haiizute Haumenbinee 3Havenne Gpynkuun y = (x — 3)°(x — 6) — 1 Ha otpeske [4; 6].

Oreer:

He 3abypabte nepeHectut Bce oTBeThl B 6nank oTBeToB N2 1 B COOTBETCTBUM C MHCTPYKUMEH NO Bbi-
nonHeHuio pa6otel. MpoBepbTe, 4TOGbI KaXAbiit OTBET ObiN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTByIOLLErO 3aAaHUA. '
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Yactb 2

Iins 3anucy peweHun U OTBETOB Ha 3agaHua 12—18 ucnonb3yite BIAHK OTBETOB Ne 2. 3anuwure
CHavana Homep BbinonHsemoro 3aaanua (12, 13 u 1.4.), a 3aTem nonHoe 060CHOBaHHOE pelleHue
v oteet. OTBETHI 3anUCbIBaiiTe YETKO M pa3bopyuso.

@ a) Pemure ypaBHeHue (4x2 — 3x — 1) (tg2x — 3) = 0.

6) HaiinuTe Bce KOPHHU 3TOTO ypaBHEHHS, IPHHA/IEKALINE OTPEIKY [—37“; 0}.

@ OcHoBanue nupamuabnl SABC — mnpsiMOyroJibHbIN TpeyroJbHUK ABC ¢ NpPSAMBIM yIJIOM IPH
BepuiHe C. Bpicota nupamuasl npoxoauTt yepes Touky B. I'panu ABC u ABS paBHOBEJIHUKHM.
Ha pé6pax BS, AS u CA ormeuensnl Touku K, L u M coOTBETCTBEHHO, TaK, 4yTo SK: KB = 2:5,
SL:LA = 2:5,CM:MA = 2:5, '
a) /lokaxwure, 4yTo MI0CKOCTh KL M HakJIOHeHa K IUIOCKOCTH OCHOBAHHMSI TUPAMUIbI 1TO]] YIJIOM 45°.
6) Haiinute miomanb ceyeHus: mupamMuibl Iiockoctbio KLM, ecau miomanp rpanu ABS

paBHa 497/2"

Peuvite HepaBeHCTBO log(z,,2 x2 + 6|logy, x2| > 27.

[To Bkany «A» 6aHK B Te4eHHe YETHIPEX JIET B KOHIIE KaX/OTo rojia yBelnunuBaet Ha 30% cym-
My, UMEIOIYIOCS Ha BKJIaJIe B HavyaJle roja, a 1o Bkjaaay «b» — yBenuunBaer Ha 20% B TeueHHe
Ka)XX/IOTO U3 NepBbIX TPEX JeT. Halinute HanMeHbllee 1ieJ10e YUCJIO MPOLIEHTOB, HAaUUCIEHHOE 33
4eTBEPTBIN roj| N0 BKJIaAy «b», mpu KoTOpoM 3a Bce YeThipe rojia 3TOT BKJIaj BCE €IIE OCTaHeTCs
BBITOJIHEEe BKJIaZa «A».

g [=

Buccektpuce! BHemHux yrioB npu BepummHax B u C tpeyronbHuka ABC nepecekaioTcsi B TOY-
Ke D. IleHTp OKpY>KHOCTH, BIMCAHHOH B TPeyroJbHUK BCD, neXUT Ha OKPY>KHOCTH, OITUCAH-
HOIt okoJI0 TpeyrosbHuka ABC.
a) JlokaxuTe, YTO LIEHTP OKPYKHOCTH, OTUCAHHOM OKOJIO TpeyroiabHuka BCD, Takxke JIeXKUT Ha
3TOU OKPY>KHOCTH.

6) Haiiaure cunyc yria mexay npsameimu AD u BC, ecii AB =9 u AC = 12.

HaiiziTe Bce 3HAYEHMS @, IPU KAXKIOM M3 KOTOPBIX POBHO OJHO PellieHue (X; i) CHCTEMBI ypaB-
HEHHI
2x2+ 2ay?+4x+5-2a =0,
2ax?+2y2+4y+5—-2a=0

y/JIOBJIETBOPSIET HEPABEHCTBY |x + y| > 2.

[lyctb abc obo3HayaeT TpéxaHauHoe YnciIo, paBHoe 100a + 106 + ¢, tie a, b v ¢ — necsaTuyHble

uudpsy, a = 0. :

a) CylecTBYIOT JIM TaKMe TONapHO pa3/M4Hble HEHYJIeBble HecsITUYHble HGPH! a, b u ¢, uTo
abc + cba = 1373?

6) CyllecTBYIOT Jii TaKue MOMapHO Pa3M4YHbie HEHyJIeBble AecsITHUHble LUGPSI @, b U ¢, YTo
8-abc = 5-cha?

B) Kakoe HanbGosbllee 3HaueHNHe MOXKET IPUHUMATh pobb abc: cba, ecan cpenu monapHo pas-
JIMYHBIX HEHYJIEBBIX AECATUYHBIX uudp a, b u ¢ ectb uudpa 2?
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TPEHUPOBOYHbIA BAPUAHT 11

Yactp 1

OteToM K 3afaHuaM 1—11 ABAAETCA LENOe YUCNO AU KOHEYHas AecATUYHas Apobb. 3anuwute
4ucno B none oTeeTa B TeKcTe paborbl, 3aTem nepenecute ero 8 BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHuA, HayuHaa C nepeoi knetouku. Kawayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWWTE B OTAENLHOM KNETOYKE B COOTBETCTBUW C NpUBEAEHHBLIMM B GnaHke obpasuamu.
EAMHUULI M3MEepeHUW NUCATb He HYXHO.

w |

5—-2x
E Haiinure xopenb ypaBHeHHs ( ) = 27.

Otser:

E Cepreit otnpasisier CMC-coobuienne apyry. CBsi3b He O4eHb YCTOWYMBAs, MO3TOMY KaXkAasi
nonbiTka otnipasuTh CMC umeet BeposiTHOCTh ycmexa 0,6. Haiiaure BepOSTHOCTb TOFO, YTO
CMC 6yzner otnpaB/ieHa ¢ TPEThel MOMBITKH.

Orsert:

Ij_] IMnaomans mnapannenorpamma ABCD para 153. Haitaute niomans mnapaiieso-
rpamma A;BC,D,, BepIIMHaMH KOTOPOTO SIBJSIIOTCSI CEPEANHbI CTOPOH JAHHOIO IapaJuie-
JIoTpaMMa.

OtBer:

HaiianTte 3HaueHne BbIpaXKEHUS (l/Bg - ]/ 1% );

OTBerT:

[ 5 | B ummnapuyeckom cocyne yposenn xkuakocty aocturaet 25 cm. Ha kaxoit BeicoTe Gyzer Ha-
XOJIMTHCH YPOBEHb JKUIKOCTH, €C/TH €6 MepeluTh BO BTOPOH IMANHADUYECKHIA COCY, THAMETD
KOTOpOro B 5 pa3 6oblie quaMeTpa nepporo? OTBET BHIPa3HTe B CAHTUMETPAX.

Ovser:

[Il TIpamas y = 2x + 37 saBnsercst kacaTenbHoil K rpaduxy ¢ynkuuu y = x3 + 3x2 — 7x + 10.
Haiinute abeupiccy ToO4KH KacaHHs.

OtBeT:
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[11]

114

B 60K0BOIi CTeHKe BRICOKOTO MJIMHAPUYECKOTro HaKa y caMoro JHa 3akpenéH kpas. ITocse ero
OTKDBITHS BOJAa HauMHaeT BBITEKATh U3 6aka, IIpH 3TOM BBICOTA CTOJIGA BOABI B HEM, BhIPaXKeH-

Has B MeTpax, MeHsieTcs 1o 3akony H(t) = Hy— V/2gH,kt + g—k'-’tz, rae ¢ — BpeMsi B CEKYH/aX,
npouleJuiee ¢ MOMEHTa OTKPbITUs KpaHa, Hy = 20 M — HavajibHasi BbICOTa CTOJ0a BOJBI,
k= —5% — OTHOIIIEHHe TIJIONIa/iel ToNepeYHbIX ceyeHHit KpaHa U 6aka, a § — yCKopeHue cBoGoA-

Horo najeHus (cuuraite g = 10 M/c). Yepe3 CKOJBKO CEKYHJ TOCJI€E OTKPHITHSI KpaHa B Gake

OCTaHeTCs1 4YeTBEPTh NePBOHAYATIBHOTO 0ObEMA BOBI?

Jlonka B 8:00 BeiLIa U3 MyHKTa A B MyHKT B, pactosnoxenHsiit B 15 kM ot A. IIpo6ObIB B MyHKTe
B 2 yaca, 0aKa oTnpaBHiIach Ha3aa U BepHyJIach B MyHKT A B 20:00 Toro ke aus. Onpenenure
(B KM/4) COOCTBEHHYIO CKOPOCTD JIOJIKH, €CJIA U3BECTHO, YTO CKOPOCTb T€UEHUs PeKH 2 KM/U.

OTtBeT:

Ha pucynxke nsob6paxéHn rpaduk ¢yukimu f(x) = 2x2 + bx + ¢. Haiigure f(—3).

A

OrteeT:

UrpaibHy1o KOCTb HPOCAIOT 0 TEX MOP, MOKA CYMMa BCEX BBIMABIINX OYKOB HE MPEBBICUT YHCJIA
KakoBa BepOSITHOCTb TOTO, YTO ISt 3TOr0 NoTpebyetcst poBHO TpH 6pocka? OTBET OKPYIJIMTE 10

COTBIX.

OTser:

Haiiaute HauMeHbliee 3HayeHne GyHKIMU y = e2* — 6e* + 3 Ha oTpeske [1; 2].

OtBeT:

He 3abypbte nepeHecTn Bce oTBeTH B GnaHK oTBeToB N2 1 B COOTBETCTBMM C MHCTPYKUMEH NO Bbi-
nonHexunio pabotel. MposepsbTe, YTOOLI KaXAblH OTBET GbiN 3aNMUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOU{ET0 33AaHMUA.




Yactb 2

[ina 3anucu pewennit U oTBETOB Ha 3afaHua 12—18 ucnonb3yite B/IAHK OTBETOB N 2. 3anuwute
CHayana HoMep BLINOAHAEMOro 3ajaHuA (12, 13 u T.4.), a 3aTeM nondoe 060cHOBaHHOe pelweHue
u oteet. OTBeTH 3anucbiBaiiTe 4€TKO M pa3bopyuso.

@ a) Pemmte ypaBHenue (x2 + 2x — 2) (log3(x2 -5)+ logl(]/g— x)) =0.

3

6) Haiinute Bce KOPHU 3TOr0 ypaBHeHUsI, IPUHALIeXaiue oTpe3ky [—3,5; —2,8].

@ [ana npaBusnbHast Tpeyrosnbhad npuama ABCDA B, C;.

a) JlokaxkuTe, 4TO OTHOIIEHHE 06BEMaA npusmbl ABCDAB,C, k o6bémy mupamuast ABA,C,
pasHO 3:1.

6) Haitgure yroan mexnay npsmoit BA, u mnockocteio ABC,, eciu AB = 8 u AA, = 6.
Pemute HepaBeHCTBO 3% + 6—%-30'5'“-20’5([8"—6) < 2",

@ TIPOM3BOACTBO HEKOTOPOTO TOBapa 06/Iaraioch HAJIOTOM B pasMepe t, pyGueii 3a equHHILy To-
Bapa. [locsie Toro Kak rocy1apcTBo, CTpeMsICh YBEJIMYUTb CYMMY HaJIOTOBBIX NOCTYILJIEHHH, yBe-
auynio Hamor Ha 60% (mo ¢; = 1,6t;), cyMMa HaJOTOBBIX NOCTYIUIEHHI He u3MeHMsacs. Ha
CKOJIBKO MIPOLIEHTOB TOCY/IaPCTBY CJIEAYET U3MEHUTD HAJIOT MOCJIE 3TOTO, YTOObI JOOUTHCS MaK-
CHMAJIbHBIX HAJIOTOBBIX COOPOB, €C/IM U3BECTHO, YTO IIPU HAJIOTE, PABHOM ¢ pybiiei 3a eANHHUILY
TOBapa, 06bEM MPOU3BOJCTBA ToBapa coctasisieT 12 000 — 2¢ eqUHUL, €CJIH 3TO YHUCJIO TTOJIOXKH-
TesbHO, U 0 eqUHUI] MHaYe?

Ha croponax AC, AB u BC mnpsimoyrosbHoro TpeyrojibHuka ABC c¢ npsimpiM yraom C Tak
orMeueHbl Touku K, L u M cooTBercrBenHo, uto KLMC — xBagpar.

a) Jlokaxure, 4To AJMHA CTOpOHbI KBafipata KLMC paBHa ———:CC _LABBC.

6) Haitnute nnomans xBagpata KLMC, ecau niomanu tpeyronbiukos AKL v LMB pasHbl 8
U 18 cooTBeTCTBEHHO.

HaiiuTe Bce MONOXHUTEIbHBIE 3HAYEHHUS 4, TIPH KAXAOM M3 KOTOPHIX Jilo6oe x u3 oTpeska [—1; 1]

OyneT ABIATbCA pelleHHeM HepaBeHCTBa 3a2* — 16" + 2-(4a)” > 0.

Ilycts ab 0603HauaeT ABy3HAYHOE YUCIIO, paBHoe 10a + b, rae a u b — necsiTuuHble UUPPHI,
a#0.

a) CymecTByIOT JId TaKue IONAapHO pa3/ivuyHbie HeHyjeBole Iubpbl a, b, ¢ u d, 4to
ab-cd — ba-dc = 99?
6) CymecTByloT JId TakMe IONApPHO pa3/iMYHble HeHy/esble 1ubpbnl a, b, ¢ u d, 4to

ab-cd — ba-dc = 693, ecin cpeau uudp a, b, ¢ u d ectb 1udpa 7?

B) Kakoe Haubosblliee 3HaUeHHE MOXET NMPUHHUMATb BhipakeHue ab-cd — ba-dc, ecniu cpean
uudp a, b, c u d ects uudps 5 u 7?
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TPEHUPOBOYHbIA BAPUAHT 12

Yacts 1

OTBeToM K 3apaHuAM 1—11 ABNAETCA LENoe YUCNO UM KOHEYHAA AecATUYHAs Apobb. 3anuwwute
YuCno B None oteeTa B TeKcTe paboTbl, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasga ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHuA, HauuHas C nepsoW KneTodku. Kaxayio undpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENLHOM KNETOYKE B COOTBETCTBUM C NPUBEAEHHLIMM B GnaHke obpasuamu.
EnMHMUbI M3MEPEeHUIA NUCaTb He HYXKHO.

. ) ( 1 )6—21'
: | Haitgure kopeHb ypaBHeHHs 5 = 4.

Otser:

zl Annpeit otnpasasier CMC-coobiienue apyry. CBsi3ab He OYeHb YCTOWYUBAsL, MIOITOMY KadKAast
nonbiTka oTipaBUThb CMC mmMeer BepositHocTh ycrexa 0,8. Haitnute BepOsATHOCTb TOTO, YTO
CMC Gyzer oTIpaBjieHa C TPEThEH ITONMBITKH.

Orser:

IInomans mnapamnenorpamma ABCD pasHa 14. Haliaute muomaaps mnapajuienorpam-
ma A;B,C,D,, BeplIMHaMi KOTOPOTO SIBJISIOTCS CEPEAMHBI CTOPOH JAAHHOTO MapalieIorpaMMa.

Orser:

. 2 2).,/3
E] Haiinure 3HaueHue BhIpaKEHHS (1/2—5— - 1/53 ) 20

Otser:

E B mumHApPUYEeCKOM cocyzie ypoBeHb KUAKocTH AocturaeT 8 cM. Ha kakoii BricoTe OyzmeT Haxo-
JAMTbCS YPOBEHb *KUJKOCTH, eCJIH eé NepeIuTh BO BTOPOU LIUJIMHAPUYECKUH COCYA, AUAMETP KO-
Toporo B 2 pasa 6oJibuie fuameTpa 1epsoro? OTBer BbIpasuTe B CAHTHMETpPaX.

Orser:

[g [Ipsimast y = —2x — 12 sBasercsa KacaregbHOI K rpaduky byHKmuu. y = x3 — 2x2 — 6x — 4.
Haiiqure abcuuccy TOUKM KacaHUs.

OtBeT:
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B 60K0BOi1 cTeHKe BHICOKOTO LHMJIMHAPHYECKOro Gaka y caMoro JHa 3akperéH kpaH. [locie ero
OTKDBITHSI BOJA HaUuMHaeT BHITEKATh U3 Gaka, IIPH 3TOM BBICOTA CTOJ0a BOABI B HEM, BBHIPaXKeH-

Hasl B MeTpaX, MeHsieTcs: 1o 3akony H(t) = H,— V/2gH kt + g—kzﬂ, e ¢t — BpeMsl B CEKyHIax,
npoureqniee ¢ MOMEHTa OTKPHITHsSI KpaHa, H, =5 M — HayajbHasi BBICOTa CToJ6a BOIBI,

1 . . .
k= —2-66— — OTHOLUCHHE ILIOIACH NMONEPEYHbIX CEYCHUHN KpaHa U 6a1<a, a & — YCKOp€HHe CBO-

6onHoro nanenus (cuutaiite g = 10 M/c).Uepe3 CKOMBKO CEKYHJ MOCJe OTKPHITHS KpaHa B 6a-
Ke OCTaHeTCsl YeTBepPTh MEePBOHAYAIBHOTO 0OBEMA BOJBI?

OrseT:

Baitnapka B 10:00 Bbimwia u3 myHkTa A B MyHKT B, pacmosoxeHHbli B 15 kM oT A. IIpo6eiB
B myHkTe B 1 yac 20 MunyT, 6aiigapka oTpaBuIach Ha3aJ U BepHyJach B MyHKT A B 16:00 toro
xe qHsa. Onpeneante (B KM/4) COOCTBEHHYIO CKOPOCTb 6Gaiiapky, eciu U3BeCTHO, YTO CKOPOCTh
TeYEHUs PeKU 2 KM/4.

Orsert:

[II Ha pucynxe uzobpaxén rpapux ¢ynkuuu f(x) = —2x2 + bx + c. Haiizgure f(5).

=Y

Orser:

HrpasbHyio KOCTh 6POCAIOT 10 TeX MOP, MOKa CyMMa BCeX BBINABIIMX OYKOB He MPEBBICUT YHCIIO 2.
KakoBa BepOSITHOCTb TOTO, YTO JJIsi 9TOTO MoTpedyercst poBHO ABa 6pocka? OTBET OKPYIJMTE

JIO COTBHIX.

Orser:

IE Haiinute HauMeHblIee 3HaYeHHe QYHKIMHU y = e2* — 2e* + 6 Ha oTpeske [—2; 1].

OrBer:

He 3abyabTe nepeHectn Bce oTBeThl B 6naHk 0TBeTOB N2 1 B COOTBETCTBUM C MHCTPYKUMEH MO Bbl-
nonHeHuio pabotel. MposepbTe, 4TOOLI Kaxabiih OTBET ObiN 3anucaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 3afaHuna.
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Yactp 2

[nsa 3anucu peweHun U oTBETOB Ha 3afaHua 12—18 ucnons3yite BJIAHK OTBETOB Ne 2. 3anuwute
CHayana HoMmep BbINONHAEMOro 3afaHus (12, 13 u 1.p.), a 3atem nonHoe 060CHOBaHHOE pelleHHe
u otset. OTBeTL 3anucbiBaiite Y€TKO U pasbopyuso.

@ a) Pemnre ypaBHeHue (x2 + 4x + 1)(10g0’2 (x2—17) + logs (1/7 - x)) = 0.

6) HaiinuTe Bce KOpHHM 3TOrO ypaBHeHHs, IpUHALIeXaume oTpe3ky [—3,7; —2,7].

@ [lana npaBuJbHasA TpeyrosbHasi npusma ABCA B, C,.

a) /lokaxwure, yTo OTHouleHHe 0ObéMa npusmbl ABCAB,C, x o6bémy mupamunnt AB,C,C
paBHO 3:1.

6) Haiiaure yrosn mexay npsimoit AC, u mwiockoctbio AB,C, ecii AB = 5 u AA, = 12.

1 1
ilgx. ) (lgx—-2)

Pemute HEPaBEHCTBO 5% _ 3ler ¢ 5%-3

IIponsBoACTBO HEKOTOPOro ToOBapa 06Jaraloch HAJIOTOM B pa3Mmepe t, pyOJiei 3a eAUHMILY TO-

Bapa. Ilocsie Toro Kak rocyapcTBo, CTpeMsICh YBeJIMYUTb CYMMY HAJIOTOBBIX NOCTYILIEHUH, yBe-
10¢ "

JIMYUJIO HAJOT 10 ¢, = —70-, CYMMa HaJIOTOBBIX MOCTYIJIEHHIT He u3aMeHmIach. Ha ckoabko npo-
LIEHTOB TOCYAAPCTBY CJeyeT U3MEHUTb HAJIOT IOCJe 3TOro, YTOOBh HOOMTHCS MaKCUMaJbHbIX
HaJIOTOBBIX COODOB, €CJIM M3BECTHO, YTO NMPM Hajore, paBHOM ¢ py6Giedl 3a exuHMIy ToBapa,
00béM npousBoacTBa ToBapa cocTasiseT 18000 — 2¢ exuHMII, €CIH 3TO YUCJIO TONOXKHUTEIBHO,
u 0 exuHuUI MHaYye?

Ha croponax AC, AB u BC npsiMOyroJIbHOTO TPeYroJbHHKA C IPSIMbIM YIJoM C TaKk OTME4eHb
Tto4yku K, L u M coorBeTcTBeHHO, 4T0 KLMC — KBajpar.

AC-BC
AC+ BC’

6) Haitnure nromans kBaapata KLMC, ecniu miouaau tpeyronbhiukos AKL v LMB pasubl 6
Y 24 COOTBETCTBEHHO.

a) Jlokaxure, 4TO J1MHaA CTOPOHBI KBaipata KLMC paBHa

" 1
Haiigure Bce moyiokuTe /IbHbIE 3HAYEHUS a, IIpYu KQKI0M M3 KOTOPbIX Jr060€e x U3 OTpE3Ka [— 1; §']

OyZIeT SIBIATHCS pelleHHeM HepaBeHCTBa 2a2* — 39" + 5-(3a)” > 0.
y p

Ilycte ab obosnavaer ABy3HauHoe uucio, paBHoe 10a + b, rme a u b — pecartuynbie HUPEL,
a=0.

a) CymecTBylOT /M TakHe IONAPHO pa3jIUYHble HeHyJeBbie uuppbl a, b, ¢ u d, yro
ab-cd — ba-dc = 198?

6) CymecTBylOT JM TaKHe MONAPHO pa3JM4Hble HeHysneBbie UMGpPbl a, b, ¢ u d, utoO
ab-cd — ba-dc = 495, ecin cpemy uudp a, b, ¢ u d ectb uudpa 5?

B) Kakoe HaubGosbiiee 3HayeHne MOXeT NpUHMMaTh Bbipaxenue ab-cd — ba-dc, ecnmu cpenu
1udp a, b, c u d ectb uudpb 5 u 6?
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TPEHUPOBOYHbIA BAPUAHT 13

Yacmp 1

OveeToM K 3apaHuUAM 1—11 ABNAETCA UENOe YUCNO MUAM KOHEYHAs AEeCATUYHAs Apobb. 3anuwute
Yucno B none oTeeta B TeKcTe pabotyi, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 33afiaHUf, Ha4yuHaa C nepson KneTouyku. Kawaylo uudpy, 3HaK «MUHYC»
U 3aNATYI0 NUWKUTE B OTAENbHOW KNETOYKE B COOTBETCTBUM C NpUBEAEHHLIMM B GnaHke obpasuamu.
EAMHULL M3MepeHUH NUCATb He HYXHO.

5-2x
E:l Haiiure xopeHb ypaBHEHHUS (%) = 125.

OtserT:

[__2—_] [TanTeneit ornpaBaser CMC-coobienue apyry. CBs3b He O4eHb YCTONUHBAs, MOITOMY KaxKas
nonbitka ornpaButh CMC uMeer BepositHocTs ycnexa 0,7. Haiiiure BepoSiTHOCTb TOTO, YTO
CMC OGyner oTnpasJieHa ¢ 4Y€TBEPTOM MOMBITKH.

Ovser:

[Inomanp mnapannemsorpamma ABCD paBHa 118. Haiigute mnomaab mnapajiesiorpaM-
Ma A,B,CD,, BepiIMHaMH KOTOPOTO SIBJISIIOTCSI CEPEAUHBI CTOPOH JAHHOTO MapaJlyieIorpaMMa.

OTsert:

Haiiaute 3HaueHne BhIpaXKeHHUs (‘/6% - 1/2% ): 25—8 )

OtBer:

EI B nununapuyeckoM cocyne ypoBeHb skuakoctu gocturaeT 125 cm. Ha kakoii BeicoTe 6yzer Ha-
XOIUTBCA YPOBEHb XHUIKOCTH, €CIH €€ NepeJUTh BO BTOPOH LMJIMHIPUYECKUH COCYH, AMaMeTp
KOTOpOro B 5 pa3 6oJblie guaMetpa nepsoro? OTBET BbIpa3uTe B CAHTHMETpAX.

OtserT:

[II IIpsamaa y = 8x — 9 sBisiercs kacarenbHOM K rpaduky pyHkuum y = x3 4 x2 + 8x — 9. Haiiau-
Te abCLUCCY TOYKM KaCaHUS.

OTseT:
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[7]

[o]

B 60K0BO# CTEHKE BBICOKOTO LIMJIMHAPUYECKOTO HaKa y caMoro aHa 3akpeliéH kpas. [Tocse ero
OTKPHITHS BOJa HauyMHAET BbITEKAaTh U3 Gaka, IPH 3TOM BBHICOTA CTOJN0A BOAbI B HEM, BbIPAXKeH-

Has B MeTpax, MeHsietcst 110 3akony H(t) = Hy— 1/ 2gH,kt + g—kztz, rae ¢t — BpeMsi B CEKYHaX,
npoleqiiee C MOMEHTa OTKPBITMS KpaHa, H, =5 M — HayaJbHas BBICOTA CTOJIOA BOJBI,

1 o "
k= J0p — OTHOLIEHKE IJIOWa/IeH MOTePEyHbIX cedeHuH kpaHa u 6aka, a § — yCKOpeHHE CBO-

6onHoro najenuns (cumtaite g = 10 M/c). Uepes CKOJIBKO CEKYH/ MOCJe OTKPBITUsI KpaHa B Oa-
K€ OCTaHETCsI YeTBEPTh NIEPBOHAYATBHOTO 06bEMA BOIBI?

OTsert:

Katep B 10:00 Bbinen u3 nmyHKTa A B myHKT B, pacnosioxentbiit B 15 kM ot A. ITpo6sIB B myHK-
Te B 4 yaca, katep oTmpaBuJjcsa Ha3aa v BepHyJics B MyHKT A B 18:00 Toro xe ansa. Onpeznenure
(B XM/4) COOCTBEHHYIO CKOPOCTb KaTepa, eCIi U3BeCTHO, YTO CKOPOCTb T€YEHHUsI PEKH 2 KM/U.

OTseT:

Ha pucynke u3obpaxén rpaduk ¢yukuuu f(x) = x2 + bx + ¢. Haitaure f(—1).

AY

\ /
\ /
\ U

Orser:

HrpajbHy1o KOCTb 6POCAIOT IO TEX MOp, IOKA CyMMa BCeX BBINABIIMX OYKOB He NMPEBBICUT YUCIIO 2.

KakoBa BepOSITHOCTb TOTO, YTO A 3TOro morpebyercst poBHO Tpu G6pocka? OTBeT OKpyriuTe

J10 ThICAYHDbIX.

OTBerT:

@ HaiianTe HauMeHblee 3HaYeHne QYHKIMHU y = e2* — 4e* + 6 Ha orpeske [0; 3].
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OtBeT:

He 3abyabTe nepeHecTu Bce oTBeTHl B GnaHk oTBeToB N2 1 B COOTBETCTBMW C MHCTPYKUWENH NO Bbi-
nonHenmnio pabotel. MposepbTe, Y4TOGLI KaXAbIA OTBET OGbiN 3anUcaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOW{Ero 3aAaHuA.




Yacrp 2

[ns 3anucu peweHnii n 0TBETOB Ha 3apaHua 12—18 ucnone3yite BJIAHK OTBETOB Ne 2. 3anuwwure
CHayana HoMep BbINONHAEMOro 3apaHua (12, 13 u T1.4.), a 3aTeM nonHoe oboCHOBaHHOE peleHue
v oteT. OTBeTHLI 3anuCbiBaiiTe YETKO U pa3bopuymBo.

@ a) Pemure ypaBHenue (x2 + 4x — 1)(log0‘25 ((x - ﬁ)(x + ﬁ)) + log, (ﬁ—-x)) =0.

6) HaiinuTe Bce KOPHHU 3TOrO ypaBHEHWsl, MpUHALIEXaWIMe OTPe3Ky [—4,5; —3,5].

@ Jlana nipaBunbHas TpeyroybHas npuama ABCA B, C;.

a) Jlokaxure, 4yTo oTHOIIeHHe 0ObéMa mpusambl ABCA B C, x o6bémy mupamuast A,B,;BC
paBHO 3:1. '

6) Haitqure yron mexay npamoit CB; u mockoctbio A \BC, ecmtn AB = 24 u AA,; = 7.

log  (3x + 1)
4
Pemute HepaBeHCTBO Tog, (62— 1) < 2.

1
4

@ TIpou3BOACTBO HEKOTOPOro TOBapa 00/1arajoch HaJOroM B pasMmepe f, py0Jei 3a eTUHUIY TO-
Bapa. ITocjie Toro kak rocyaapcTBo, CTpeMsICh YBEIMYUTh CyMMY HaJIOTOBBIX ITOCTYILJIEHUH, yBe-
JIMYMJIO HANOT 10 ¢, = 4t,, CyMMa HaJIOTOBBIX MOCTyIUIEHUI He U3MeHuaack. Ha ckoubko mpo-
IIEHTOB TOCYAApPCTBY CjleAyeT M3MEHUTb HAJIOT IOCJe 3TOro, YTOOBI JOOUTHCS MAKCUMATbHBIX
HaJIOrOBbIX COOPOB, €C/IM M3BECTHO, YTO MpPU HAJOre, paBHOM ¢ pyOJieil 3a eQUHHUIy TOBapa,
06BéM mpou3BoaCcTBa ToBapa coctasysgeT 16000 — 2¢ eqUHMUII, €CTU ITO YUCIIO TONOKHTENBHO,
u 0 eguHuL MHaye?

Ha croponax AC, AB u BC npsiMOYTOJIbHOTO TPEYTOJIbHUKA C MIPSIMBIM YIJIoM C Tak OTMEYEHBI
Touku K, L u M cootBeTcTBeHHO, uTo KLMC — KBazpar.

AC-BC
AC+BC’

6) Haitnure miontagp xsanpata KLMC, ecau nnomaau tpeyronbHukoB AKL u LMB pasnbr 20
U 5 COOTBETCTBEHHO.

a) Jlokaxwure, 4yTO AJIMHA CTOPOHBI KBajipata KLMC paBHa

. 1
Hal/I,lII/[Te BCE MOJIOXKHUTEIBHBIE 3HAYEHHUA @, TIPH KaXKI0M H3 KOTOPBIX noboe x U3 OTpE€3Ka |:— E; 1:|

6yzeT SABIATLCS pelieHMeM HepaBeHCTBa 4a2* — 3-25" + 11-(5a)" > 0.

Iyctb ab 0603HaYaeT ABy3HAYHOe uKCIO, paBHoe 10a + b, rie @ u b — AecaTHuHbIe WHGPH,
a#0.

a) CymwecTBylOT JM TaKHe IOMNAPHO pa3/iWYHble HeHyJeBble Hudpst a, b, ¢ u d, yToO
ab-cd — ba-dc = 297?

6) CyulecTByloT /M TakHe TIIONMApHO pa3jiM4YHble HewuyjaeBble LUdpel @, b, ¢ U d, yTO
ab-cd — ba-dc = 1386, ecnu cpenu wudp a, b, ¢ u d ectb uncpa 7?

B) Kakoe Haubosblee 3HaueHHWEe MOXET NMPHHUMATh BbipaxkeHue ab-cd — ba-dc, ecnu cpenu
uudp a, b, c u d ectb 1Udpsl 4 u 7?
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TPEHUPOBOYHbIA BAPHAHT 14

Yacte 1

OtBeTOM K 3afaHMAM 1—11 ABNAETCA UENOe YUCNO MW KOHEYHas fAecATudHas Apobb. 3anuwwure
Yyucno B None oTeeTa B TekcTe paborbi, 3atem nepeHecute ero 8 bJJAHK OTBETOB N¢ 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHWA, HaYWHAA C nepsod Knetouku. Kamayio uudpy, 3HaK «MUHYyC»
W 3aNATYI0 NUWWTE B OTAENBHOW KNETOYKe B COOTBETCTBUM C npuaep.ennumu 8 6naHke obpasuamu.
EauHUYB M3MEepeHUN NUCaTb He HYXHO.

6~ 2x
II] Haiinvure kopeHb ypaBHEHUsI (%) = 4.

OTsert:

[Il Anexkceit ornpasisier CMC-coobienne apyry. CBsisb He O4€Hb YCTOMYMBAsI, O3TOMY KaXKAast
noneiTka ortnpaButh CMC umeer BepositHocTh ycmexa (,6. Haiiaure BeposiTHOCTB TOTO,
yto CMC 6yzer oTnpas/ieHa CO BTOPOM IONBITKH.

OTBer:

IInomane mnapannenorpammMa ABCD paBia 116. Haiiaure miomazb mnapajiieorpaM-
Ma A{B,CD,, BepuiMHaMH KOTOPOTO SIBJISIIOTCSI CEPeANHbI CTOPOH JAaHHOTO NapajljeJIorpaMMma.

OTtseT:

. 2 2)../2
E Haiinure 3HaueHHe BbIpaXKeHUS (1/2-3— - 1/163 )1/7

OrteeT:

E:I B LMIMHIPUYECKOM COCYZA€e YPOBEHb XKUAKOCTH aocturaet 27 cM. Ha kakoit BbicoTe OyneT Ha-
XOIUTbCSI YPOBEHb KUIKOCTH, €CJIU €€ IepeiuTh BO BTOPOH LUMJAMHAPUYECKHUH COCYH, TUAMETP
KoToporo B 3 pasa 6osbiie auaMeTpa repBoro? OTBeT BbIpa3UTe B CAHTUMETPAX.

OTBeT:

E [Ipsamas y = —x + 4 sABAseTcs KacaTe1bHOM K rpaduky GyHKUUHU y = x3 + x2 — x + 4. Haiiau-
Te abCLUHUCCY TOYKH KacaHHUS.

Oreer:
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B 60K0BO#! CTeHKe BBICOKOTO LIMIMHAPUYecKoro 6aka y camoro AHa 3akpeni€H kpaH. Ilocie ero
OTKpBITHS BOZIA HAUMHAET BHITEKaTh U3 6aKa, TIPH 9TOM BBICOTa CTOJI6A BOJBI B HEM, BbIPaXKeH-

Has B MeTpax, MeHseTcs 1o 3akoHy H(t) = Hy,— /2gH,kt + %kztz, riae ¢ — BpeMs B CEKyHIax,
Tnpolleiiee ¢ MOMEHTa OTKphiTMs KpaHa, Hy = 20 M — HayajibHas BBICOTa cTOs6a BOJBI,

k= 4—(1)3 — OTHOIIEHME IIoNIaAei MoMepeyHbIX cedeHuit KkpaHa U 6aka, a § — ycKopeHue CBO-

6omHoro mazenus (cuutaiite g = 10 M/c). Uepes CKOJIBKO CEKYH/ 11OCJIe OTKPHITHS KpaHa B 6a-
K€ OCTaHeTCs YeTBEPTh MEPBOHAYAIBHOrO 00bEMa BOIBI?

Orser:

Jloaxas 9:00 Bbinuia U3 MyHKTa A B MyHKT B, pacriosioxenHbiii B 15 kM ot A. IIpo6biB B myHkTe B
2 yaca, JIOAKA OTIpaBUJIACh Ha3aj U BepHysach B mMyHKT A B 19:00 Toro xe ansa. Onpenenure
(B KM/4) COOCTBEHHYIO CKOPOCTb JIOAKH, €CJIH H3BECTHO, YTO CKOPOCTb Te4eHHs peku 1 km/4.

Otsert:

[:_E_—l Ha pucynke usobpaxén rpaduk pyukiuu f(x) = —x2 + bx + ¢. Haiiaure f(—8).

JY

]
-

Orser:

Ilpu pByKpaTHOM OpPOCaHHM MIPaJbHOTO KyOMKa B CyMMe BbINajo 5 04koB. KakoBa BeposT-
HOCTb TOTO, YTO XOT# Obl pa3 Bbmayio 1 ouko?

Orser:

@ HaiinuTte HaumeHblee 3HaYeHne QyHKIMH y = e2* — 11e* + 1 Ha oTpeske [1; 2].

OtBer:

He 3abynbTe nepeHectn Bce oTBeTHl B 6naHK 0TBETOB NC 1 B COOTBETCTBUM C UHCTPYKLMEH NO Bbi-
nonHeuuio pabotel. MposepbTe, 4TO6bI Kaxpbih OTBET ObiN 3aNMCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWETO 3afaHHA.
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Yactp 2

[ina 3annucu peweHuin n oTBETOB Ha 3aAaHua 12—18 ucnonb3yiite BIAHK OTBETOB Ne 2. 3anuwute
CHayana HoMep BbiNONHAEMOro 3apaHua (12, 13 u t1.a.), a 3ateM nonHoe 060CHOBaHHOE pelueHue
u oteet. OTBeTHl 3anucuiBaTe YETKO U pa3bopymeo.

@ a) Pemre ypaBHenue (x2 + 2x — 5) (log4 (x2=7)=log, VV7 —x ) =0.

6) HaiinuTe Bce KOPHHM 3TOTO ypaBHEHUS, IPUHALJIEXalIKe OTpe3Ky [—3,5; —2,5].

@ [ana npasuibHas TpeyroJibHas npusama ABCA B, C,.

a) Jlokaxxute, 4To OoTHOMeHue o6béMa mpusmer ABCA,B,C, x o6bémy mupamuast A,ABC,
paBHO 3:1.

6) Haiinute yron mexny npsimoit AC; u miaockoctbio A;BC, ecii AB = 24 u AA, = 7.

log  (2x + 1)
3
Pelmvte HepaBEHCTBO oz (4r—1) < 2.

1
3

@ ITpoM3BOACTBO HEKOTOPOTO TOBapa 06IATaIOCh HAJIOTOM B pa3Mepe B pasMepe £, pybureit 3a exn-
HU1ly ToBapa. Ilocse Toro kak rocyzapcTBo, CTpeMsiCh YBEJIWYUTb CyMMY HaJIOTOBBIX MOCTYILIE-
HUH, YBEJMYUJIIO HaJOT 10 ¢, = 2,5f,, CyMMa HaJIOTOBBIX TIOCTYTUIEHUW He W3MeHMJach. Ha
CKOJIbKO MPOLEHTOB IOCYAApCTBY CJIEAYET U3MEHUTh HAJIOT MOCJE 3TOTr0, YTOOBI ZOOMTHCS MaK-
CHMaJIbHBIX HAJIOTOBbIX COOPOB, €CI M3BECTHO, YTO NPH HaJore, paBHOM ¢ py6iieii 3a exuHMIly

TOBapa, 00bEM MPOU3BOACTBA ToBapa cocTaBiseT 17 000 — 2¢ eqMHMIL, €CJIU 3TO YUCJIO TIOJI0XKHU-
TeJibHO, ¥ 0 exuHUIl MHaye?

Ha croponax AC, AB u BC npsiMOYroJIbHOTO TPEYTroJIbHHKA C MPSIMbIM YIJIoM C TaK OTMEY€eHbI
ToukH K, L u M cootBercTBeHHO, uto KLMC — KBajapar.

AC-BC
AC+ BC’

6) Haiigure miuomans kBagpata KLMC, ecim nmomaay tpeyroibHukoB AKL u LMB passbl 20
U 45 COOTBETCTBEHHO.

a) /lokaxxure, yTO AJMHA CTOPOHBI KBajgpaTa KLMC paBHa

. 1.1
Haiigure Bce MOM0XKUTENbHBIE 3HAYEHHS a, NpHU KaxKJI0M U3 KOTOPbIX J0boe x U3 OTpE3Ka [-— 7; 7

GyZeT ABJIATHCS PEllEHHEM HepaBeHCTBa 3a2* — 5-16" + 14 (4a)" > 0.

IMyctsb ab obosnauaer ABy3Ha4yHOEe 4YucJO, paBHoe 10a + b, rae a u b — necsiTuunsie UQPBHI,
a#0.

a) CymecTBylOT JIM TakHe MONAPHO pa3jJW4Hble HeHyseBble HUPH a, b, ¢ U d, 4TO
ab-cd — ba-dc = 396°?

6) CyuiecTByioOT JId TakHe MOMApHO pa3jWyHble HeHyJeBble HUDPBHI a, b, ¢ u d, uTO
ab-cd — ba-dc = 990, ecav cpeny undp a, b, ¢ u d ectb undpa 5?

B) Kakoe HaubGosblllee 3HaueHHEe MOXKET MPUHUMAaTh BbipaxkeHue ab-cd — ba-dc, ecnn cpenu
uudp a, b, ¢ u d ectp unudpst 4 u 6?
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TPEHUPOBOYHbIH BAPUAHT 15

Yacte 1

Oteetom K 3apaHuam 1—11 ABAAETCA UENOe YUCNO MUNM KOHEYHAA AEeCATUYHAs Apobb. 3anuwwurte
Yucno B nose oTeeTa B TeKcTe pabotel, 3aTem nepexecute ero 8 BJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWIEr0 33afaHUA, HaYuHAA C nepBoi Knetouku. Kawayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWHUTE B OTAENLHOU KNEeTouKe B COOTBETCTBUM C NpUBEAEHHbIMM B Onanke obpasuamu.
EAMHMLBI W3MepeHU NUCaTb He HYXHO.

18 - 5x
I:E Haiiaute xopeHb ypaBHeHUsI (%) = 36.

Ovser:

lZl Marseii ornpaBisier CMC-coobiieHue apyry. CBsa3b He OYeHb YCTOWUYHBAS, MMOITOMY Kaxkaas
noneiTka oTnpaBuTh CMC umeer BepositHocTs ycnexa 0,8. Haiinute BeposiTHOCTBH TOTO,
yro CMC 6yzner oTnpaB/ieHa C YETBEPTOM MOMBITKH.

OTser:

[Inomanp mnapamnenorpamma ABCD pasia 103. Hailinute niomaap mnapasieorpam-
Ma A B,C,D,, BepiiiHaMH1 KOTOPOTO SIBJISIIOTCSI CEPEAVHBI CTOPOH AAHHOTO IapaJlieIorpaMMa.

OtserT:

Haiigute 3HayeHye BbIpa’KeHHS (1/13% — 1/37% )]/% .

OtserT:

El B umMHApHYECKOM COCyZie YpoBeHb XHAKOCTH Aocturaer 12 cm. Ha kakoit Bbicote OyzmeT Ha-
XOAMTbCS YPOBEHDb KUAKOCTH, €CJIU e€ IepeJUTh BO BTOPOM LIMJIMHIPHUYECKUHA COCYA, AUAMETP
KOTOpOro B 2 pa3sa GoJibure guameTpa 1eporo? OTBET BbIpasuTe B CAHTHMETPAX.

Otser:

@ [Ipsimas y = —2x + 6 siBnsteTcsT KacaTenbHOU K rpaduky dynkuun y = x3 — 3x2 + x + 5. Haii-
auTe abCUUCCy TOYKH KacaHUsL.

OvBert:
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[9]

B 60ko0Bo#i cTEHKe BBICOKOT0 MJIMHAPHUYECKOTO Oaka Yy caMOro JHa BaerI'IJIéH KpaH. ITocne ero
OTKPBITHA BOJla HAYHHAET BBITEKAThb U3 6a1<a, ITPH 3TOM BBICOTA cToj6a BOJIbI B HEM, BbIpaKE€H-

Hasi B MeTpax, MeHsieTcs 1o 3akoHyH(t) = Hy — Y 2gH, kt + %k2t2, rae ¢ — BpeMsi B CEKYHaX,
npoule/iiee ¢ MOMEHTa OTKPHITHA KpaHa, Hy, = 20 M — HavyajibHasi BBICOTa cTOj6a BOABI,

1 . .
k= 300 — OTHOMIEHHe IUIOLIa/iell MonepeyHbIX CeveHHii Kpata 1 6aka, a § — yCKOpeHHe CBO-

6oxHoro mazieHus (cuutaiite g = 10 mM/c). Uepes CKOIbKO CEKYH] I1OCJIe OTKPHITHS KpaHa B 6a-
K€ OCTaHeTCs YeTBEPThb MIEPBOHAYAIBHOTO 0OBEMA BOJbI?

OtseTt:

Baiizapka B 9:00 Bbinuia U3 myHkta A B myHKT B, pacmonoxenHsiii B 15 kM oT A. IIpo6biB
B MyHKTe B 45 MuHyT, Gaiilapka oTIpaBUjIach Ha3aa W BepHyJsach B MyHKT A B 16:00 Toro xe
aust. Onpeznenure (B KM/4) cOOCTBEHHYIO CKOPOCTb OaiiIapKH, €CJT U3BECTHO, YTO CKOPOCTD Te-
YeHHUs pekd 1 kM/4.

Orsert:

Ha pucysxke uso6paxén rpaduk byukuuu f(x) = 2x? + bx + ¢. Haiinure f(—6).

—__-—

I

OrBer:

ITpu AByKpaTHOM GpocaHnM UrpaIbHOI KOCTH B cymMe Bbinasio 11 oukos. KakoBa BeposiTHOCTB

TOTO, YTO XOTs Obl pa3 BHINAIO 5 OYKOB?

Otser:

@ Haiinute HauMeHbllee 3HayeHue PyHkin y = e2* — 11e* — 6 Ha oTpeske [—1; 2].
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Otser:

He 3abypbte nepeHecTu Bce OTBeTH B 6naHK oTBeTOB N2 1 B COOTBETCTBUM C MHCTPYKUME#H NO Bbi-
nonHeHuio pabotei. MpoBepbTe, YTOOLI KAXAbIA OTBET OblN 3aNUCAH B CTPOKE C HOMEpPOM COOTBET-
CTBYIOIEr0o 3afaHUA.




Yacre 2

Jina 3anucy peweHnit u OTBETOB Ha 3apaHua 12—18 ucnonb3yitte BIAHK OTBETOB Ne 2. 3anuwure
CHayana HoMep BbINONHAEMOro 3afaHua (12, 13 u T.4.), @ 3aTeM nonHoe 060CHOBaHHOE peleHue
u otset. OTBeTH 3anucbiBaiiTe YETKO U pasbopumso.

DZ) a) Pemnte ypaBHeHue (x2 — 2x — 19) (log25 (x2— 8)° — logs (—Zﬁ - x)) = 0.
6) HaiinuTte Bce KOPHHM 3TOrO ypaBHeHHs, NpUHajexaume orpesky [—3,5; 1,5].

@:] [lana mpaBuibHas TpeyrosbHas npusma ABCA B, C;.

a) Jlokaxwure, 4To OTHOleHHe 0ObéMa mpusMsl ABCA,B,C; k o6bémy nupamuzasl AA;B,C
paBHO 3:1.
6) Haiigute yron mexmy npsmoit AB; u minockoctbio A B C, ecin AB = 40 u AA, = 9.

6 —5x

Pevite HepaBeHCTBO (2 +73 )—T < (2 -v3 )

@ I1poM3BOACTBO HEKOTOPOTO TOBapa 06J1arajoch HAJIOTOM B pa3Mepe py0Jiei 3a eJUHHUILY TOBapa.
ITocjie TOro kKax rocyaapCTBO, CTPEMSCh YBEJIUYUTh CYMMY HAJOTOBBIX NOCTYIUJIEHUH, YBEJINYU-
JI0 Hajior Ha 25% (mo t; = 1,25t;), CyMMa HaJIOrOBBIX MOCTYIJIEHHI He u3MeHUIach. Ha ckouib-
KO IIPOLIEHTOB rOCYAapCTBY CJIeAYeT H3MEHUTh HAJIOT TIOCJIE ATOrO, YTOOBI JOOUTHCS MaKCHMAaJIb-
HBIX HAJIOTOBBIX COOPOB, €CJIM U3BECTHO, YTO NIPH HAJIOTE, PaBHOM ¢ pybsieil 3a eAMHUILYy TOBapa,
06béM Mpou3BozICTBa ToBapa cocTasiisier 15000 — 2¢ eaAMHHUL, €CAM 3TO YUCIIO MOJOKHUTEBHO,
u 0 equHMI MHAYe?

Ha croponax AC, AB u BC npsMoyrojbHOro TpeyrojibHUKa C IPSMBIM yIJIoM C TaKk OTMEeYeHbI
Touku K, L u M coorBeTcTBeHHO, yT0 KLMC — XBaapar.
AC-BC
AC+BC’
6) Haiinute miomanps kBagpata KLMC, eciu mioumaau TpeyroabHUKOB AKL u LMB paBHb 12
U 48 cOOTBETCTBEHHO.

a) [lokaxwure, 4yTo AMMHA CTOPOHbI KBagpata KLMC paBHa

._1_]
T2

W=

Haiizure Bce nojioxXuTeIbHbIE 3HAYEHUS a, NIpH KOKJIO0M U3 KOTOPBIX moboe x U3 OTpe3Ka [—

OyneT ABNATHCA pelleHHeM HepaBeHCTBa 3a2* — 6-4" +17-(2a)" > 0.

Iycts ab o6osHauaer ABY3HayHOe 4KcjIo, paBHoe 10a + b, rae a u b — ngecaTuyHble UUGPHI,
a = 0.

a) CymecTByloT 1M Takue IONAapHO pa3iUyYHble HeHyseBble uudpbl a, b, ¢ u d, 4TO
ab-cd — ba-dc = 495?

6) CyuiecTByloT JIM TakMe NONApHO pa3jMuHble HeHyseBble 1Mbpel a, b, ¢ U d, uto
ab-cd — ba-dc = 1485, ecin cpenyn uudp a, b, ¢ u d ects wudpa 5?

B) Kakoe Hambosblliee 3HaYeHHe MOXeT NPHHHUMAaTh BhIpaxenue ab-cd — ba-dc, eciu cpenu
mdp a, b, ¢ u d ects uudpH 3 u 7?

B) Kakoe HauGosblliee 3HaueHHe MOXET MPUHUMATh BbipaskeHue ab-cd — ba-dc, ecin cpenu
uudp a, b, ¢ u d ectp uMdpH 5 u 7?
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TPEHUPOBOYHbIA BAPUAHT 16

Yactp 1

OtBeToM K 3apaHuamM 1—11 ABNAETCA UeNOe YUCNO MW KOHEYHAs AecATUYHAA Apobb. 3anuwure
4MCNO B NONe OTBeTa B TeKcTe paboTbl, 3aTeM nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHWUA, HayuHas Cc nepsoi Knetouku. Kaxpayio undpy, 3HaK «KMUHYC»
¥ 3aNATYI0 NUWKTE B OTAENbHOW KNETOYKe B COOTBETCTBUMU C NPUBEAEHHbLIMU B BnaHKke obpasuamu.
EAMHULL M3MEepeHUi NUCATb He HYXKHO.

n(x—7 1 “ o
III Pemure ypaBHeHUE cos% =3 B oTBeTe 3anumuTe HaMMEHBIINHA [TOJIOXKUTETBHBINA KOPEHb.

OtBer:

El BeposiTHOCTh TOTO, YTO HOBBIM IUIAHIIET BBIAAET U3 CTPOSI B TEYEHHE rofa MOCje IOKYIKH,
paBHa 0,2. Ecsin rutanirer npopaboTtan HECKOJbKO JIET, TO BEPOSITHOCTh €T0 MOJIOMKH B TEYEHHE
CJIENYIOETO TOAA TaKasi e (B IUIAHIIETE HET M3HAIIMBAIOUUXCS AETajled, I0ITOMY BEpPOSIT-
HOCTb €T0 TI0OJIOMKH He pacTéT co BpemeneM). Haiinute BepOSTHOCTD, YTO TaKOW HOBBIH IJIaH-
IIET MPOCTYXUT GOJIbIIIE roja, HO He GoJblile TPEX JIET.

OTtBeT:

[__T_l BokoBble CTOPOHBI PABHOOEIPEHHOTO TPEeYroibHMKa paBHbI 40, C
ocHoBaHUe paBHO 48. Halinure paguyc onucaHHON OKpPYXKHO-
CTHM 3TOTO TPeyTOoJIbHUKA.

Otsert:

Haiinure 3Hayenue Bbipaxkenus log, (ab3), ecnu log,a = % A B

Oteert:

I:E Haiaute miomans 60KOBOM IIOBEPXHOCTH [TPaBUJIBHOM LIECTH-

YTOJIbHOM TIPU3MBbI, OIIMCAHHOH OKOJIO IIUIMH/PA, PaIUYC OCHO- < -
BaHMUsI KOTOPOTO paBeH /3, a BhICOTA paBHa 2. : :
Ovser: : :
I |
| I
. ) T T T T T
l_i] Ha pucyHke uzobpaxeén rpaduk y= f(x) — mpowus- AY y=flx) -
BoaHod ¢yHkuuu f(x), onpeneJéHHOM Ha HHTep-
Bajsie (—6;5). B kakoii Touke orpeska [—2;2] | /\\/\
dbynkums f(x) npuHuMaer HauboJIblee 3HaYUEHHE? -6 1’ \[’
Otsert: 0 5| [x
LS
Y \/
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B 6oxkoBoit [lyist cMaTbiBaHKsA KabeJs Ha 3aBOJ€E MCNOJAB3YIOT JEOEAKY, KOTOpasi pABHOYCKOpPEH-

[9]

HO HaMaTbIBaeT Kabesb Ha KaTyIlKy. yl‘OJI, Ha KOTOprﬁ MOBOPAYHUBAECTCA KATYIIKA, UBMEHAETCA

2
CO BPEMEHEM II0 3aKOHY ¢ = Of + %5—, rae t — BpeMs B MUHYTaX, ® = 40°/MHH — HavaibHas

YIJI0Basi CKOPOCTb BPallleHUs KaTylky, a B = 4°/MuUH? — yrioBOoe YCKOpeHHe, C KOTOPhIM Ha-
MaTbIBaeTcst Kabesb. Pabouuii 10KeH MPOBEPUTDH XOI €ro HaMOTKH He T03Xe TOr0 MOMEHTa,
Korzia yroj HaMoTkH ¢ pocturHer 3000°. Onpenenute BpeMs 1ocJie Hadasia paboTel 1eO6EaKH, He
1n03e KOToporo pabouuii JoyKeH NpoBepuTh eé paboty. OTBeT BbIpa3uTe B MHUHYTaX.

OTBeT:_

CeMbst COCTOMT M3 MYXKa, )KEHBI M X 04YEPH CTYAeHTKH. Eciiu Gbl 3apIjiaTa Mya yBeJIHYNIACh
B/IBOe, OOt T0X0A ceMbU BbIPOC Gbl Ha 67%. Ecim Gbl CTMNEHANA IOYEPHM YMEHbIIUIACDH
BTpOe, o0muii JoXox ceMbH cOKpaTHics Gbl Ha 4%. CKOJIbKO IPOLEHTOB OT 0oOLIEero noxoia
CEMbHU COCTABJISIET 3aPILIATA JKEHBI?

OtserT:

Ha pucynke uso6paxén rpaduk pyukumuu f(x) = b + log,x. Haiiaure f(32).

——

Orser:

CTpeJIOK CTpeJIsieT IO TISITH OAMHAKOBBIM MuIueHsIM. Ha kaxayio MHIIeHb 1aéTcst He 6oslee ABYX

[11]

BBICTPEJIOB, ¥ U3BECTHO, YTO BEPOSATHOCTb MOPA3UTh MUIIEHb Ka)XXbIM OTAEJIbHBIM BBICTPEJIOM
paBHa 0,6. Bo ckoJbKO pa3 BEPOSITHOCTb COOBITHS «CTPEJIOK MIOPa3UT POBHO TPU MHMIIEHU» GOJIb-
1€ BEPOSITHOCTH COOBITHSI «CTPEJIOK TIOPa3UT POBHO JIB€ MHUILEHHU» ?

OrtBerT:

X

Haitnure Touky MakcuMyMa QYHKHMH Y = — ————.
g ey Ma yma QyHKIMH ¥ x2 + 289

Otser:

He 3abyabTe nepeHectn Bce otBeTbl B 6naHK 0TBeTOB N° 1 B COOTBETCTBUM C MUHCTPYKUMUEN NO Bbi-
nonHeHuto pabotul. MposepbTe, YTO6bLI KaXAabih OTBET ObiN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWIEro 3afaHus.
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Yactb 2

[na 3anucu peleHnit u oTBeTOB Ha 3afanua 12—18 ucnons3yite bJIAHK OTBETOB N2 2. 3anuwute
CHayana Homep BbINONHAEMOro 3agavus (12, 13 u T1.4.), a 3aTeM nonHoe obocHOBaHHOe pelweHue
u oteeT. OTBETH 3anucbiBaiiTe 4ETKO U pasbopumso.

@ a) Peunte ypaBHenue 4-256°" — 65-16""* + 16 = 0.

6) HaiinuTe BCe KOPHH 3TOrO ypaBHEHUS, IPUHAJLIEXKAIIME OTPE3KY [——5-5; —n:l.

@ B BepxHeM oCHOBaHHMM NPSIMOTO KPYrOBOTO IWIMHAPA NIPOBEJEH AMaMeTp AB, B HM)KHeM — Jya-
metp CD, xoropblii He napaniened AB. Touka H — mpoekius TO4kH A Ha HUKHee OCHOBaHUeE.

a) Jlokaxure, 4TO 2AH’ = AC* + AD’ — AB”.
6) Haitaute yron mexay muockoctssmu ABC u ABD, eciu AB = 4 u AC = AD = 3.

6x—6

@ Pemnte HEPaBEeHCTBO (1/7 + 1) g (ﬁ - 1)_x.

@ Y depmepa ectpb aBa noss, kKaxxaoe mwiomaabio 10 rekrapos. Ha kaxaoM mosie MOXKHO BbIpalii-
BaTb KapTodesb U CBEKJY, TMOJS MOXHO JEJTUTh MEXIY 3THMH KyJIbTYpaMH B JIIOOOH Mpomop-
IIMH. Y poxaiiHOCTb KapTodesi Ha epBoM moJie coctasisieT 200 11/ra, a Ha BTopoM — 150 11/Ta.
YpoxaitHOCTb CBeKJIbl Ha niepBoM noJie coctasisteT 300 11/ra, a Ha BTopoM — 100 11/ra. Mepmep
MOXeT NpoAaBaTh KapTodesb no ieHe 6000 py6. 3a uentHep, a cBexiay — 1o uere 5000 py6. 3a
ueHTHep. Kakoit HanGobmumit 10X01 MOXET NOAYYUTh (epmep?

B tpeyronbHuke ABC nposenensl 6uccektpucht BM u CN. Okasanoch, 4to Touku B, C, M u N
JieXkaT Ha OTHOM OKPY>KHOCTH.

a) [lokaxwure, 4To TpeyrojibHUK ABC paBHOOEIPEHHBDIIA.

6) Ilycts P — TOuka nepecevyeHusi GucceKTpuc Tpeyrosibiuka ABC. Haiimute miomanpy de-
Teipéxyronbuuka AMPN, ectu MN:BC = 1:2, a BN = 12.

HaiinuTe Bce 3HaueHUs R, TIPH KAXKAOM M3 KOTOPbIX HEPaBEHCTBO (x? + k2 — 25)1/4x+ 3k < 0
MMeeT He 6oJjiee IBYX peleHHUH.

IIycts S, obo3HaYaeT CyMMy MepBBIX 72 YIEHOB HENIOCTOSHHOM GeCKOHEYHOM aprdMeTHIECKOM
IPOTPECCUH @y, Ay, ... Ay, .., COCTOSIIEN U3 HATypalbHbIX Yucen (S, = a,). '
a) CymecTByeT i1 Takasi apudMeTHYeCKast TIPOrpeccHsl YKa3aHHOro BU/A, 4To Sg = 19807

6) CyuiecTByeT JiM Takasi apudpMeTHUeCKasi IPOrPeCCUsi YKA3aHHOTO BU/Q, YTO JUISl HEKOTOPOTO
HaTypaJIbHOTO YHCJIa 7 UMEIOT MecTo paBeHctsa S, = 350 u §,,, = 625?

B) CKOJIbKO CYIECTBYeT TaKHMX HAaTypaJbHBIX YHCeJ 7, JUIsl KaXIOr0 U3 KOTOPBIX CYIIECTBYET
Takasi apu@MeTHyecKas IporpeccHsi yKasaHHOTO BHJAA, YTO HMeET MeCTO PpaBEHCTBO
S, = 625?
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TPEHWPOBOYHbIA BAPWUAHT 17

Yacts 1

EAvHULB U3MepeHUA NUCaTb He HYXHO.

Otsetom K 3apaHuAM 1—11 ABNAETCA LENOe YMCNO UAM KOHEYHas AecATUYHaA Apobb. 3anuwwre
YKCno B none oTeeTta B TeKcTe pabotwi, 3aTem nepeHecute ero 8 BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 33afaHus, HauuHaa C nepson knetouku. Kampaywo uudpy, 3HaAK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENbHON KNETOYKe B COOTBETCTBUM C NpUBEAEHHbIMM B GnaHke oOpa3uyamu.

n(x —17)

El Pemute ypaBHeHue cos 3

OtBer:

1 o .
= 'E B oTBeTe 3anummTe HanbOIBIIMIA OTpHLATEJbHbIH KOPEHD.

|Z| BeposiTHOCTb TOTO, YTO HOBBIH MOOGHIIBbHBIA Tese(OH BBIAAET U3 CTPOS B TE€YEHHE roja Mocie
nokynky, pasHa 0,3. Ecau tenepoH nmpopaboTan HECKONBKO JIET, TO BEPOSTHOCTD €r0 MOJOMKH
B TeYeHUe CJIeAYIOLIEero roja Takas ke (B TejedoHe HeT M3HALIMBAIOUIMXCS AeTaslel, TOITOMY
BEPOATHOCTD €Tr0 MOJIOMKHU He pacTéT co BpeMeHeM). Haiifure BepOsITHOCTb, YTO TaKOH HOBBIN

TeJiepOH NpocayXuT Oosible roa, HO He 6OJbIIE TPEX JIET.

Otger:

E] BokoBbie CTOPOHbI paBHOOEIPEHHOTO TPEYroJbHUKa paBHbI 104,

ocHoBaHHUe paBHo 192. Haiiaute paauyc onmucaHHOI OKPYXHO- ¢
CTH 3TOTO TPEYTroJbHUKA.
Otsert:
A B

E Haiigure 3Hauenune Bbipaxenus log, (ab?), ecau log,a = i
Otser:

[EI Haiiaure nuomans 60KOBOH MOBEPXHOCTH NMPAaBUJIBHOH INECTH- ———
YTOJbHON HMPU3MBI, ONIUCAHHOH OKOJIO LUJIMH/PA, PAAUYC OCHO- P~ : | ]
BaHUsI KOTOPOro paBeH /27, a BbicoTa paBHa 1. [ I

| |
Otsert: l I
! I
I |
L e
- >
E Ha pucynke wusobpaxén rpapux y = f(x) — mnpo- AY 'y i If'(alc)
U3BO/IHOM PyHkuuu y = f(x), onpenenéHHON Ha UHTEp-
Base (—3;10). B kakoit Toyke oTpeska [0; 4]
-
dynxuus f(x) npunrMaer Haubosbliee 3HaYeHHE? -—-_|3 1 \ =
B
Ovser: 0 10 ]
\ N
\ A
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[9]

IE Haiinure Touky MakcuMymMa QYHKIMH Y = —

132

Jlns cmaTbiBanusl Kabesst Ha 3aBojie MCIOAb3YIOT JIeOEAKY, KOTOpasi paBHOYCKOPEHHO HaMaThbl-
BaeT Kabesab Ha KaTyIIKy. YT0J, Ha KOTOPbIH MOBOPAaYMBAETCS KATYIIKA, H3MEHSIETCS CO BpeMe-

2
HEM 110 3aKOHY ¢ = Of + BTt, rae t — BpeMsi B MUHYTax, ® = 30°/MHUH — HayaJbHas YIJoBas

CKOPOCTb BpallleHHs KaTyIIKy, a B = 3°/MuH? — yrioBoe yCKOpeHHe, C KOTOPbIM HaMaThIBaeTCs
kabesb. Paboumii 10/1kKeH MPOBEPUTH X0/ €r0 HAMOTKH He IM03e TOr0 MOMEHTa, KOT/la yToJl Ha-
MoTkH ¢ aocturder 1200°. Ompeaenute BpeMs 1ocje Hadana paboTel 1e6énkH, He Mo3XKe KOTO-
poro paboumii 10/KeH MpoBepUTh eé paboty. OTBET BbIpa3uTe B MUHYTAX.

OrtBeT: .

CeMbsi COCTOUT U3 MYKa, )KEHBI M UX JI0YepH CTyAeHTKH. Ecsin Obl 3apruiata Mya yBeJIHYIIach
BYETBEPO, 001N 10X0/ ceMbH BbIpoC Obl Ha 186%. Ecint 6b1 cTUIEHAUS 10YEPH YMEHBIINIACH
BTpOe, o61Hi 10X04 ceMbu cokpaTwics Obl Ha 4%. CKOJBKO MPOLIEHTOB OT obiiero aoxozia
CEMBbH COCTaBJIseT 3apILiaTa XKeHbl?

Orser:

Ha pucyHke uzobpaxén rpapuk ¢pyskumu f(x) = b + log, x. Haitaure f(27).

Y

OtseT:

B smuke TPU KpacHbIX U TPH CUHHUX (iomactepa. DioMacTepsl BHITACKMBAIOT 110 OYepead

B CJTy4yaifHOM nopsiake. KakoBa BePOSITHOCTD TOTO, YTO NePBBIi pa3 CHHUN (IoMacTep MOSABUTCS
TPETHHM I10 CYETY? '

OrBeT:

_x
x2+576°

OtBer:

He 3abyabTe nepeHecTu Bce oTBeTH B HnaHk oTBeTOB N2 1 B COOTBETCTBMU C UHCTPYKUWEW NO Bbi-
nonHeHuio pabotsl. MpoBepsbTe, uTOGL KaXALIA OTBET ObiN 3aNMCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 3afaHua.




Yactb 2

lna 3anucu peweHun U OTBETOB Ha 3agaHua 12—18 ucnonblyite BJIAHK OTBETOB N2 2. 3anuwute
CHayana HoMep BbINONHAEMOro 3agaHua (12, 13 u T.4.), a 3aTeM nonHoe 060CHOBaHHOE peleHue
u oteeT. OTBETbI 3anucbiBaiiTe Y6TKO M pa3bopumeo.

@ a) Pemmure ypasuenue 15' 12 —16-15" + 1 = (.

6) HaiinuTe Bce KOPHH 3TOrO ypaBHEHHS, IPUHAIEKAIIME OTPE3KY [—41:; —%E]

@ B BepxHeM OCHOBaHHMHM NIPSIMOrO KPYrOBOTrO IIMJIMHAPA IPOBEEH AuaMeTp AB, B HHXHeEM — Ha-
MeTp CD, xotopblii He napasieneH AB. Touka H — mpoekuus TOYKH A Ha HI)KHEe OCHOBaHHE.

a) Jlokaxure, uto 2AH’ + AB® = AC* + AD™.

6) Haiinure yron mexay mnockoctssmu ABC u ABD, ecnmu AB = Y10 u AC = AD = 3.
@ Pemnte HepaBeHCTBO log,, | ( (5 + 8x — 4x2) + logs_,, (1 + 4x + 4x2) < 4.

I__—L—S_I Y depMepa ecTh 1Ba noJs, Kaxzaoe miaomanbio 10 rekrapos. Ha kaskaoM nosie MOXXHO BbIpauIu-
BaTb KapTodesb U CBEKJY, IIOJISI MOXHO JEeJUTh MEXAY 3THUMH KyJbTypaMH B J000i mporop-
IuH. YpoxaitHocTh kKapTodeist Ha nepBoM mosie cocTasisier 150 1/ra, a Ha BTopoM — 250 11/Ta.
YpoxaitHoCTb cBeKJIbl Ha IepBoM mosie coctabiseT 200 11/Ta, a Ha BTopoM — 300 11/ra. ®epmep
MOXKeT IpoJaBaTh kapTtodens mo uete 5000 py6. 3a neHTHep, a cBexay — mno ieHe 4000 py6. 3a
neHTHep. Kakoil Hanbosbimii 10X04 MOXeT TOJAYYUTh depmep?

B tpeyronbhuke ABC mposeneHst 6uccextpucst BM u CN. Oxkasanocs, yto Touku B, C, M u N
JIeXaT Ha OZHON OKPYXHOCTH.

a) lokaxure, 4To TpeyrojibHUK ABC paBHOGEIpPEHHbIH.

6) ITycts P — Touka nepeceyenusi GuccexTpuc TpeyroibHuka ABC. Haiimure miomaap ve-
TeipéxyrosibHuka AMPN, ecniu MN:BC = 3:4, a BN = 42.

@ HaiinuTe Bce 3HaueHUs R, M KaXKAOM M3 KOTOPHIX HepaBeHCTBO (x2 + k2 — 25)1/3x — 4k < 0
yMeeT GECKOHEYHO MHOTO PEeIeHHIA.

Ilyctp S, ob6o3HaYaeT CyMMy mepBbIX 7 YI€eHOB HENIOCTOSHHOM GeCKOHEYHOM apudMeTHYecKoi

MIPOTPECCHH a4, Ay, ... Gy, ..., COCTOSIIEH U3 HATypaJIbHBIX uHcen (S5 = ay).

a) CymecTByeT i Takasi apudMeTHYECKAs IPOrPECCHsi YKAa3aHHOTO BHAA, YTO Sg = 20167

6) CyuiecrByeT /i1 Takasi apudMeTHYECKasi TPOrPECCHsi YKA3aHHOIO BHJA, YTO JJISi HEKOTOPOTO
HaTyPaJIbHOTO YMCJIa 72 UMEIOT MeCTO paBeHCTBa S, = 123 u §,, , = 3437

B) CKOJIbKO CyIIECTBYeT TaKMX HATyPAJIbHBIX YHCEN 7, /ISl K&XKIOrO U3 KOTODBIX CyLIECTBYET
Takasi apudMeTHdecKas IMpOTpeccHs YKa3aHHOTO BH/A, YTO MMEET MECTO DABEHCTBO
S, = 343?
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TPEHUPOBOYHbIA BAPUAHT 18

Yactb 1

OteeToM K 3apaHUAM 1—11 ABAAETCA UENOe YMCNO UNU KOHEYHas AecaTHdHas apobb. 3anuwuTe
4KUCno B none oTBeTa B TeKcTe pabotbl, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
'Mepa COOTBETCTBYIOWEro 3ajaHuA, HayumHasa C nepeoi Knetouku. Kaxaylo uudpy, 3HaK <KMUHYC»
W 3aNATYI0 NUWUTE B OTAENbHOW KNETOYKE B COOTBETCTBUM C NpuBEAEHHbIMM B GnaHke obGpasuamu.
EAMHULB U3MEPEHUIM NUCATb HE HYMKHO.

II] Pemmite YpaBHEHHUE COSM = —1—

3 R B oTBeTe 3anuuinTe HAUMEHBUTHH TOJIOXUTEIbHBIHN KOPEHD.

OTser:

[Z] BeposiITHOCTb TOTO, YTO HOBBII HABUraTOP BBIHAET M3 CTPOSI B TeyeHHe roja MOcJje MOKYIKH,
paBHa 0,4. Ecsin HaBHMraTtop mpopaboTas HECKOIBKO JIET, TO BEPOSITHOCTD €r0 NOJIOMKH B Teye-
HHe CJIeAYIOLIero rojia Takasi ke (B HaBUraTope HeT M3HAUIMBAIOIUXCS AeTajlell, I03TOMY Bepo-
SITHOCTb €r0 TTOJIOMKHU He pacTéT co BpeMeHeM). Haiiiute BepoATHOCTD, 4TO TaKOH HOBBIN HaBH-
raTop MpoCayXuT GoJibiie roga, HO He Oosblile TPEX JIeT.

Orser:

[Z] BokoBble CTOPOHBI paBHOOEIPEHHOTO TPEYroJabHUKA PaBHBI 15, C
ocHoBaHue paBHO 18. Haiinute paauyc onmcaHHO# OKpY»XHO-
CTH 3TOTO TPEYrOJbHHKA. '

Oreert:

HaiinuTe 3Hauenue Boipaxkenus, log, (ab®), ecim log,a = %

OTsert:

I—_E—__’ Haiiaure miomaznbs 60K0BOi MOBEPXHOCTH MPABHJIBHON HIECTH-
YTrOJIbHON NMPHU3MBbl, ONMMCAaHHON OKOJIO LWJIMHJApPA, PaaAuyC OCHO- << —~r

BaHHUsI KOTOPOro paBeH /27, a BbICOTa paBHa 4.

OTser:

E Ha pucynke u3obpaxén rpadux y = f(¥) — mpous- ] [
BoAHOM ¢yHKiuU f(x), ompeaenéHHON Ha HHTEP- y=
Base (—2;9). B kakoii Touke oTpeska [2; 6] / |
dyukuusa f(x) npuHMMaeT HaubosbIIee 3HAUEHHe?

——
P e

Otger: il | ‘
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[9]

[11]

i cMaThiBaHHS Kabesisi Ha 3aBoJie MCIOJIb3YIOT JIEOEAKY, KOTOpasi paBHOYCKOPEHHO HaMarbl-
BaeT Kabesb Ha KaTYUIKy. YTOJI, HA KOTOPHIi IOBOpaYyMBaeTCsl KaTyllIKa, U3MEHSETCS CO BpeMe-

2
HEM 110 3aKOHY @ = ot + BTt r7ie ¢ — BpeMsl B MHHYyTaX, ® = 75°/MHUH — HayaJbHas YIJoBas

CKOPOCTb BpaileHHs KaTylKy, a § = 10°/MuH2 — yrjoBoe yCKOpeHHe, C KOTOPBIM HaMaTbiBa-
ercs Kabesnp. Pabouuii 10/KeH IPOBEPHTH XOJ €0 HAMOTKH HE IO3XKe TOTO MOMEHTa, KOT/la
yroJ HaMOTKH @ nocturier 2250°, Onpenenute BpeMs NOcje Hayasna paboTsl eGEnKy, He mo3-
e KOTOpPOoro paboumii 10/DKeH npoBeputh eé paboty. OTBeT BbIpa3uTe B MUHYTaX.

Otser:

CeMbsi COCTOUT U3 MyKa, XKEHBI M UX A04YepH cTyAeHTKH. Ecii Obl 3apmuiata Mysxa yBeJINYHIach
BTpOe, OOIMH 10X0A ceMbH Bbipoc Obl Ha 112%. Ecam 6bl cTHneHaMs H0YepH YMEHBUIMJIACH
BIBOe, O0mMii 10oX04 ceMbH cokpaTwica Obl Ha 3%. CKOJIBKO NMPOLIEHTOB OT 0OLIero J0Xoaa
CeMbH COCTaBJISIET 3apILiaTa XKeHbI?

Orser:

Ha pucynke uzobpaxén rpapuk ¢yuxuun f(x) = b + log,x. Haitaure f(16).

Y

Otser:

B smuxe 1Ba KpacHbBIX M TpU CHMHUX (aomactepa. DioMacTepbl BHITaCKMBAIOT IO OYepeny
B CJIy4aliHOM rnopsiaike. KakoBa BePOSTHOCTB TOTO, YTO NEPBLIH pa3 CUHUI (hIOMacTep MOSIBUTCS
TPETbUM 10 CUYETY?

OTserT:

X

Haiigure Touky MakcuMyMma OYHKIUM ¢ = — ———.
y yMa GyHiumn y x2 + 144

Otser:

He 3abyabre nepeHectn Bce oTBeTh B GnaHK oTBeTOB N2 1 B COOTBETCTBUM C MHCTPYKUWEH NO Bbl-
nonHeHuio pabotui. MposepbTe, YTOGLI KamAblh OTBET GbiN 3aNNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWLEro 3aflaHus.
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Yactb 2

Lina 3anucy peweHunii n oTeeToB Ha 3aAaaHnA 12—18 ucnons3yiite bJIAHK OTBETOB Ne 2. 3anuwure
CHayana Homep BbINONHAEMOro 3ajaHuA (12, 13 u T1.4.), a 3aTeM nonHoe 060CHOBAHHOE peleHue
u oteet. OTBeTHI 3anucbiBaiiTe Y€TKO U pa3bopuunso.

@ a) Pemmre ypapuenne 2-4°F = 9.4 4 4 = (.

6) HaiinuTe BCe KOPHU 3TOr0 ypaBHEHHSs, IPUHAJIEXKAIHUE OTPE3KY (27; 47].

@ B BepxHeM 0CHOBaHMH NPSIMOTO KPYTOBOTO LIMJIMHAPA NPOBEAEH AUaMeTp AB, B HHXKHEM — AHa-
meTp CD, xotopblii He napajiened AB. Touka H — npoekiysi TOYKH A Ha HUXKHEe OCHOBaHHME.

a) Jlokaxxure, 4TO 2AB* = AC* + AD* — AH".

6) Haitnure yron mexny niockoctamu ABC v ABD, ecu AB = 42 u AC = AD = 5.
Peliute HEPaBEHCTBO %logx i@+ 2x+1)+log_,_((—x2—5x—4) < 3.

LTS_| Y depmepa ecTb ABa nous, Kaxzaoe miaonaasio 10 rexkrapos. Ha kaxJoM noJie MOXHO BbIpaIly-
BaTb KapTodesb H CBEKJIY, NOJs MOXHO JAeJIUTh MEXAY 3TUMH KyJbTypaMH B JIIOOO# IpOMNop-
UK. Y poxaiHOCTb KapTodessi Ha nepBoM mnose coctapiseT 300 11/ra, a Ha BTopoM — 200 11/ra.
YpoxaiiHOCTb CBEKJIBI Ha IIepBOM ToJie cocTaBlsieT 150 11/ra, a Ha BropoM — 250 11/ra. MepMmep
MOXeT NpoJaBath KapTodess no meHe 6000 py6. 3a neHTHep, a cBekTy — mo 1eHe 8000 py6. 3a
uenTHep. Kakoit HauGobLIMit J0X0A MOXET NOJIy4uTh depMep?

B tpeyronbhuke ABC npoBenens 6uccektpucst BM u CN. Okasajoch, yto Touku B, C, M u N
JIEXKAT Ha OJHOU OKPY>KHOCTH.

a) Jlokaxure, yTO TpeyroJbHUK ABC paBHOGeApPEHHBIIL.

6) Ilyctb P — Touka mepeceyeHus: GuccekTpuc TpeyroabHuka ABC. Haiigute mmomanpb ye-
ThipéxyronbHuka AMPN, ecntu MN:BC = 2:3, a BN = 20.

Haiinute Bce 3HaueHUst k, TP KaXAOM U3 KOTOPBIX HepaBeHCTBO (x2+k%2—2))/-x—k <0
UMeeT KOHeYHOoe YUCJIO pelleHui.

[yctp S, 0603HaYaeT CyMMY NEPBbIX 7 YIEHOB HEMOCTOSTHHOM OecKoHeuHOi apudMeTHuecKoi

NIPOTPeCCUH a4, Ay, ... Ay, ..., COCTOSIIIIEH U3 HATYpaJIbHBIX uucen (S, = a,).
a) CymecTByeT 11 Takasi apupMeTHYECKas TIPOTPECCHsT YKAa3aHHOTO BUAQ, 4TO Sg = 20197

6) CymecTByeT JiM Takasi apupMeTHUeCKas TIPOrpecCHsl YKA3aHHOTO BUIA, YTO JJIi HEKOTOPOTrO
HATypaJbHOTO YMCJIa 1 UMEIOT MecTo paBeHctBa S, = 310 u S, ., = 6257

B) CKOJIbKO CYIIeCTBYeT TaKUX HaTypaJbHbIX YHCEN 7, JJIS1 KaXAOTO U3 KOTOPHIX CYyHIeCTByeT
Takasg apudMeTHdeckast IpPOTrpPeccHs] YKa3aHHOTO BH/JA, YTO HMEET MECTO PaBEHCTBO
S, = 17297
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TPEHUPOBOYHbIA BAPUAHT 19

Yacre 1

OtBeToM K 3apaHuAM 1—11 ABNAETCA UENOE YMCNO UNWU KOHEYHas AecATU4Has Apobb. 3anuwuTe
4ucno B none oTBeTa B TeKcTe pabotsl, 3aTem nepenecute ero B B/IAHK OTBETOB N2 1 cnpaBa oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHWs, HAYMHAaA C NepBOi KneTouku. Kawaylo uMdpy, 3HaK «MUHYC»
W 3anATYI0 NUWWTE B OTAENLHOW KAETOYKe B COOTBETCTBMM C NPUBEAEHHbIMM B GnaHke o6pasuami.
EanHUUL M3MepeHnit nucaTb He HYXHO.

mx—1 1 o o
[II Peunte ypaBHenue cos% = 7 B oTBere 3anumuTe HauOOIBLUINIA OTpHIATEJIbHBIN KOPEHbD.

OtBeT:

@ BeposatHoCTb TOrO, YTO HOBBIM CMapT(OH BBIAZET M3 CTPOSI B T€YEHHE TOZa IOCJIE IOKYNKH,
pasHa 0,1. Eciin cMapTdon mpopaboTas HECKOJIBKO JIET, TO BEPOSITHOCTD €r0 MOJIOMKH B TEYEHHE
CJIeflyIolIero rofa Takas ke (B cMapT¢oHe HeT M3HALIMBAIOMIUXCA AeTasel, I03TOMY BepoOsIT-
HOCTb €ro I0JIOMKH He pacTET co BpeMeHeM). Haiiiute BeposiTHOCTD, YTO TaKOW HOBBIA CMapT-
¢$oH npocaykuT 6osbLIe ABYX JIET, HO He 6OJIbIIE YETHIPEX.

OTtBeT:

E] BokoBble cTOpoHbI paBHOOEIPEHHOTO TPEYrONbHUKA paBHbI 50, C
ocHoBaHMe paBHO 60. Halimurte paauyc omucaHHO# OKpYXKHO-
CTH 3TOTO TPEYTrOJbHHKA. '

OtBerT:

)

Haiinure 3HayeHue BbipaskeHus log, (a3h8), ecau log,a = %

Otser:;

El HajinuTte 1uiomaznb GOKOBOH HOBEPXHOCTH IPaBUIbHON HIECTH-
YTOJIbHOM IPU3MBI, ONIMCAHHOM OKOJIO LIMJIUHIPA, PaHyC OCHO- < =

BaHHs KOTOPOro paBeH /3, a BeICOTA paBHa 3.

OtBeT:

E:I Ha pucynke usobpaxén rpaduk y = f (x) — npous- AY y:' f}(x)l 4
BofHOH GyHKuMK f(x), ompexeséHHOM Ha HWHTEp-
Base (—9; 3). B xakoii Touke orpeska [—-7; —1] pyHk-
ust f(x) npuHUMaeT HauboJIbllee 3HaYeHYe?

/'

:o"‘“‘-\\

Otsert: —
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[9]

[11]
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Jlnst cMaThIBaHUS Kabess Ha 3aBOJIe UCIIOMB3YIOT JIe6EAKY, KOTOpasi paBHOYCKOPEHHO HaMaTbl-
BaeT KabeJb Ha KaTyIIKy. YT0JI, HA KOTOPBIA OBOPAaYUBAETCS KATYIIKA, U3MEHSIETCHA CO BpeEMe-
2

5 Tae t — BpeMsl B MUHYTaX, ® = 15°/MHMH — HayaJibHasA YIJIOBasi
CKOPOCTb BpallleHHs KaTyIIKY, a B = 6°/MuH2 — yrii0Boe yCKOpeHHe, C KOTOPbIM HaMaThIBAETCS
Kabesb. Pabounii 10/KeH IPOBEPUTD X0/ €0 HAMOTKH He 103Ke TOr0 MOMEHTa, KOT/la YroJl Ha-
MOTKH @ AocturHet 2250°. Ompeziesnte BpeMsi mocje Havyana paboThl JTeGENKH, He 03%Ke KOTO-
poro pabouuii 10JKeH NPoBepUTh eé paGoTy. OTBET BhIpa3UTe B MUHYTaX.

HEM 10 3aKOHY ¢ = Of +

OtBeT:

CeMbst COCTOUT U3 MY>Ka, XKE€HBI M UX JI04epH cTyAeHTKU. Ecu 6bl 3apiiata My»a yBeJTM4HIach
BYETBEPO, 00N 10X0/ ceMbH BbIpoc Obl Ha 183%. Eciiu 6b1 cTHIEeHAMS 10YePH YMEHbIINIACh
B/IBO€, o0mMit foxXon ceMbu cokpatuics 6b1 Ha 1%. CKOJIBKO NMPOLIEHTOB OT 06LIEro J0X0/a
CeMbHU COCTaBJISIET 3apILIaTa JKEHbI? '

OtBeT:

Ha pucynke uzobpaxén rpapuk ¢pyuxuuu f(x) = b + log,x. Haitaure f (%)

AY
1 X
0} 1 —’—.
/
[
i

Orser:

B sumke TpU KpacHbIX M ABa cMHUX (aomactepa. DioMacTepbl BHITACKMBAIOT IO OY€peaH
B CIyyaiiHOM mopsizike. KakoBa BepOSTHOCTb TOTO, YTO NEPBHIHA pa3 CHHUH (roMacTep NOABUTCA
TPETHUM IO CYETY?

Otser:

X

i TOYKY MaKCUMyMa QYHKIHHN I = — ——————.
Hatigure y yMa QYHKIMUHU Y 71196

Otser:

He 3a6yabTe nepeHecTu Bce oTBeThl B 6naHk oTBeToB Ne 1 B COOTBETCTBUM C MHCTPYKLMUEH MO Bbi-
nonHeHnio pa6oTul. MposepuTe, YTOOLI KaXAbIA OTBET OblN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOLLErO 33AaHUA.




Yactp 2

[N 3anucy peweHuit M OTBETOB Ha 3ajaHua 12—18 ucnonb3yite BAHK OTBETOB Ne 2. 3annwute
CHayana HoMmep BbinonHAeMOro 3apaxus (12, 13 u 1.8.), a 3aTeM nonHoe obocHoBaHHOe peleHue
u oteeT. OTBETHI 3aNuCLIBaWTE YETKO U pa3bopymuBo.

@ a) Peunmre ypasuenue 3-81°" — 4.9 4+ 1 = (.

6) Haitgure Bce KOpHHM 9TOrO YpaBHEHMS, IPUHA/IEKALINE OTPE3KY [41t; “Tn]

v

B BepxHEM OCHOBaHHMHM IIPSAMOrO KPyroBOrO LMJINHPA IPOBEAEH AuaMeTp AB, B HUXKHEM — JHa-
MeTp CD, kotopsiii He napamiened AB. Touka H — mpoekiiusi TOUKM A Ha HUXKHee OCHOBaHHUE.

a) Jlokaxure, uto AB> — AC* = AD* — 2AH".

6) Haiigure yron mexay miockoctamu ABC u ABD, ecniu AB = 6 u AC = AD = 41/5‘ .

@ Peruure HepaBeHcTBO log (2x + 3) + 210g§x < 3log; (2x + 3)-logs x.

@ Y depmepa ecTs aBa nos, Kaxaoe miouaapio 10 rekrapos. Ha Kax oM 1ojie MOXXHO BbIpaliu-
BaTh KapTodesb U CBEKILY, MOJSI MOXHO JIEJIMTh MEXIY 3TUMH KyJbTypaMH B Ji060# mpomop-
MM, Y poxKaifHOCTb KapTodesist Ha epBoM noJte coctasisier 300 11/ra, a Ha BTopoM — 150 11/Ta.
YpoxaitHocTh cBekJbl Ha niepBoM moJte coctaisieT 400 11/ra, a Ha BTopoM — 250 11/Ta. @epMep
MOXeT IpoAaBaTh kaprodesb mo uene 6000 py6. 3a 1eHTHep, a cBekiy — no 1eHe 4000 py6. 3a
ueHTHep. Kakoii HaubosplIuit JOXOA MOXeET HOTy4YuTh (hepMep?

B tpeyrosbuuke ABC nposenenn 6uccekrpuckt BM u CN. Oxazanoch, uto Touku B, C, M u N
JIeXaT Ha OJHON OKPYXKHOCTH.

a) [okaxure, yTo TpeyroJbHUK ABC paBHOOEIPEHHBI.

6) Ilyctb P — Touka nepeceyeHus GuccekTpuc TpeyroabHuka ABC. Haiiaute miomanp ye-
Toipéxyronbuuka AMPN, ecmi MN:BC = 3:5, a BN = 24.

Haiinute Bce 3HayeHMs R, TIPH KaXkZIOM M3 KOTOPbIX HepaBeHCTBO (x? + k2 —5))Y2k—x < 0
HUMeeT eIMHCTBEHHOE PellleHNe.

ITyctp S, o603HaYaeT CyMMy MEPBbIX 7 YJIEHOB HEMOCTOSIHHOW 6eCKOHEYHOM apuMeTHYecKoi

NPOTPECCHH @y, Gy, ... G, ..., COCTOSIIIEN U3 HATYPAIbHBIX yuces (S; = ay).
a) CymecTByeT JiM Takast apudMeTHUECKasT IPOTPECCUs YKA3aHHOTO BUIA, uTO Sg = 20227

6) CymectByeT Jiu Takast apudMeTHUIECKas IPOrPECCUs YKa3aHHOTO BHAA, YTO /il HEKOTOPOro
HATypaJIbHOrO YMCJIa n UMEIOT MeCTo paBeHcTBa S, = 128 u §, ., = 343?

B) CKOJIbKO cymeCTByeT TAKUX HaTypa.HbeIX YUucea n, A KaXA0ro U3 KOTOPhIX CyllleCTByeT
TaKasd apI/I(I)MeT]/I‘IeCKaH HpOI‘pCCCI/Iﬂ yxaaaHHoro BH/[a, 4YTO HMEET MECTO PABEHCTBO
S, = 243?
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TPEHUPOBOYHbIA BAPUAHT 20

Yactp 1

OteeTOM K 3afaHuAM 1—11 ABNAGTCA LENOe YMCNO UAU KOHEYHAA AecATMYHAA Apobb. 3anuwwute
YMCNO B NONE OTBETa B TeKcTe pabothl, 3aTeM nepeHecute ero 8 BJJAHK OTBETOB N2 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHWA, HaYMHAA C NepBoi KneTouKu. Kaxayio undpy, 3HaK «KMUHYC»
W 3aNATYI0 NUIWKUTE B OTAENbHOW KNeTOYKe B COOTBETCTBMW C NpuBeAEHHbLIMM B GnaHke obpasuamu.
EAMHULBLE N3MEepeHUIH NUCaTb He HYXHO.

|I] Peuvte ypaBHeHue cosTEF3) _ 1

3 R B oTBeTe 3anuinyTe HAUMEHBHINIA MTOJIOKUTEIbHBIN KOPEHb.

Orser:

[Z‘ BeposiTHOCTD TOTO, YTO HOBBIH HOYTOYK BBIMIET M3 CTPOSi B Te€UEHHe rojia MOcJe MOKYIKH,
paBHa 0,2. Eciin HOyTOyK mpopaboTa HeCKOJIbKO JIET, TO BEPOSITHOCTb €ro MOJOMKH B T€YEHHE
CJIeLyIOUIeTo To/1a TaKas xe (B HOyTOYKe HEeT U3HAIIUBAIOUIUXCA AeTaJlel, I03TOMY BepOSTHOCTD
€ero MoJIOMKHU He pacTéT co BpeMeHeM). HaiinuTe BepOSTHOCTb, YTO TAKOM HOBBIH HOYTOYK MpO-
CIyKUT Gosibliie BYX, HO He 60Jiblie YETHIPEX JIET.

Orsert:

E BokoBbie CTOPOHBI paBHOOEAPEHHOTO TPEYTOJbHUKA PaBHHI 6,5,
ocHoBaHue paBHO 12. Haiinurte paauyc onucaHHOU OKpPYXHO- C
CTH 3TOrO TPEYTOJIbHHKA.

Ovset:

A B
Haiinure 3nauyenue Boipaxenus log, (a2b), eciu log,a = %
Otsert:
|_T_‘ Haiigure mwiowans 60K0BOM MOBEPXHOCTH MPABHJIBHOM LIECTH-
YrOJIbHOW IIPHU3MBbl, ONIMCAHHOM OKOJIO I[MJIMHAPA, PAIUyC OCHO- << -
BaHUs1 KOTOporo paseH /0,12, a BricoTa paBHa 3. : :
I |
Oreer: ' | I
I |
I |
- L
[E Ha pucynke uzo6paxén rpaduk y = f(¥) — npous- ML)
BOMHOM (YHKIMH f(x), ONpenes€éHHOH Ha HHTEp- '
Baste (—8; 3). B kakoii Touke otpeska [—3; 1] dpyHk- / %
1ust f(x) npuHUMaeT HauboJbliiee 3HaYeHHE? -8 f 1 3
Orger: . | o] |3 r
TBET: ST 411
N/ \]
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Jlnsi cMaThiBaHMA KaOejisi Ha 3aBOJI€ MCIIOJB3YIOT JIEOENKY, KOTOpasi paBHOYCKOPEHHO HaMaTbl-
BaeT Kabesb Ha KaTyIIKy. YT0JI, Ha KOTOPbIii MOBOPAYUBAETCS KAaTYIIKa, U3MEHSETCS CO BpeMe-

2
HEM 110 3aKOHY ¢ = ©f + —th—, rae t — BpeMst B MUHyTaX, ® = 20°/MUH — Haya/ibHasl yIrjioBas

CKOPOCTb BpalIeHUs KaTyIIky, a B = 4°/MunH? — yIioBOe yCKOpeHHe, C KOTOPbIM HaMaTbIBaeTCs
Kabesib. Pabounii 0/KeH MPOBEPUTH X0 €r0 HAMOTKH He TI03)Ke TOI'0O MOMEHTA, KOTZla YToJl Ha-
mMoTku ¢ mocturtet 1200°. OnpenenuTe BpeMs 1ocje Hayaiaa paboTsl 1eOENKH, He T03XKe KOTO-
poro paboumii 1o/KeH TIpoBepUTD €€ pabory. OTBET BbIPa3UTe B MUHYTaX.

OTsert:

CeMbsi COCTOMT U3 MY’Ka, )KEHbl U MX AOYepU CTyAeHTKH. Ecu 6bl 3apuiaTa My>ka yBeJIMYMIaCh
BBOe, 00K n0X0[ ceMbH BbIpoc 6b1 Ha 65%. Eciau 6bI CTHIEHAMS IOYEPH yMEHBIIMJIACH
BABOE, 00U N0X0A ceMbH COKpaTiics Obl Ha 2%. CKOJIBKO NPOLEHTOB OT 0OLIEro a0xojaa
CEMbH COCTaBJIsIET 3apILjiaTa XKeHbI? -

OtBeT:

E Ha pucynke uzobpaxén rpapuk ¢pyuxkuuu f(x) = b + log,x. Haiiaure £(0,25).

Y
1 X
0] 1 i
[
i

OtserT:

Crpenok B TUpe cTpessieT N0 MUIIeHH. MI3BeCTHO, YTO OH TOMaJAaeT B LeJb C BEPOATHOCTbIO 0,2
IIPM KaX/IOM OTAeJbHOM BhICcTpeJie. Kakoe HaMeHblllee KOJUYECTBO ATPOHOB HYXKHO JATh 3TO-

MY CTpeJIKy, YTOObI BEPOSITHOCTH TIOpakeHus1 1esu Oblia He MeHee 0,57

OTser:

X

11 | Haitiaure Toyxky MakcuMyMa QYHKIMU ¢ = — ———.
y yMa GyHKUUH Y 71779

Orser:

He 3abyabte nepexectu Bce oTeeThl B 6naHK 0TBeTOB Ne 1 B COOTBETCTBUM C MHCTPYyKUMEil NO Bbi-
nonHeHuio pabotbl. MposepbTe, 4TOOLI KaxAbiA OTBET 6blN 3anNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWIErO 33faHUA.
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Yacrb 2

Lna 3anucu pewennit U oTeToB Ha 3apaHus 12—18 ucnons3yite BIAHK OTBETOB Ne 2. 3anuwure
CHayana Homep BbiNONHAEMOro 3apanua (12, 13 u T1.4.), a 3aTeM nonHoe 060CHOBaHHOE peleHue
v oteet. OTBeTh 3anuchiBaiiTe YETKO U pa3bopuuso.

@ a) Pemure ypasnenne 5' **®* — 6.5% 1 1 = 0.

6) Haiiaute Bce KOPHM 3TOr0 ypaBHEHHMsI, IPUHA/IEXKALIHE OTPE3KY |:—21t; —%]

@ B BepxHeM 0CHOBaHMH IIPSIMOTO KPYTOBOTO IIMJIMHIPA MPOBEAEH quaMeTp AB, B HUXHeM — Jua-

MmeTp CD, kotopblii He napayiened AB. Touka H — npoexuus TOYKH A Ha HUXKHee OCHOBAHME.,
a) Jlokaxure, uto AH® = AC* + AD* — AB* — AH".
6) Haitnure yron Mexay miockoctsimu ABC u ABD, eciv AB = 8 u AC = AD = 6.

Pemmure Hepasenctso logs x + 2logs (5x — 6) < 3log; (5x — 6)- logs x.

Y depmepa ecTb 1Ba nossd, kaxaoe mwiomanbio 10 rektapos. Ha kaxaoM mosie MoXHO BhIpaniu-

BaTb KapTogesb U CBEKJY, OIS MOXHO [EJIUTh MEXAY 3TUMH KyJbTypaMu B JI000H mponop-
LUMH. Y poxaiHocTb KapTodesi Ha nepBoM moJie coctabiisieT 300 1/ra, a Ha BTopoM — 250 11/Ta.
YpoxaifHOCTh CBEKJIbI Ha 1IepBOM ToJ1e cocTaBisteT 350 11/Ta, a Ha BropoM — 200 1/ra. Mepmep
MOeT NnpojaBaTh KapTodessb 1o ueHe 5000 py6. 3a neHTHep, a cBekay — 1o uexe 6000 py6. 3a
ueHTHep. Kakoii HaubosbKit 10XOA MOXET MOJIy4UTh epMep?

B tpeyronbnuke ABC npoBenenbl 6uccekTpuchi BM u CN. Oxasanoch, uto Touku B, C, M u N

JIeXXaT Ha OIHOM OKPY>XHOCTH.
a) Jloxaxwure, yto TpeyroabHuk ABC paBHOGEIPEHHBII.

6) Ilyctb P — TOuka mepeceueHus: GuccekTpuc TpeyroabHuka ABC. Halinute miomaznp de-
Teipéxyronbauka AMPN, eciu MN:BC = 2:5, a BN = 60.

HaiiguTe Bce 3HaueHUs k, P KAXKIOM M3 KOTOPBIX HepaBeHCTBO (x2 + k2 — 13)1/3x+ 2k < 0

uMeeT He 6oJsiee IBYX peLIEHUI.

I[Iycts S, 0603HaYaeT CyMMY NEPBBIX 7 YJIEHOB HEIIOCTOSHHON GecKoHeuHOoMH aprdMeTH4ecKoi
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NIPOTPECCUH dy, Ay, ... Ay, ..., COCTOALIEN U3 HATypaJIbHBIX yHcea (S5 = ay).
a) CymecTByeT JiM Takast apudMeTHdecKasi IPOrpeccusi YKa3aHHOTO BUAR, U4TO S = 20257

6) CyuiecTByeT i Takast apudMeTHIECKas IPOrPeccusi YKa3aHHOrO BU/A, YTO JUIS HEKOTOPOTO
HaTypaJIbHOTO YHUCJa n UMeIOT MecTo paBeHcTBa S, = 1024 u §, ., = 1331?

B) CKOJII)KO CyH.leCTByeT TaKUX HaTypaJIbeIX qUcesl n, 4Js KaX/A0r0o U3 KOTOPbIX CymecTByerT
TaKasa apI/I(bMeTI/I‘IeCKaﬂ nporpeccusi yKda3aHHOro BHIA, YTO HMEET MECTO PpaBEHCTBO
S, = 13317



TPEHUPOBOYHbIA BAPHAHT 21

Yacmp 1

OteeToM K 3apaHuAM 1—11 ABNAETCA LUeNoe YUCNO MM KOHEYHas AecATUYHas Apobb. 3anuwwute
4yucno B nose oTeeTa B TeKcTe paboTwi, 3aTem nepeHecute ero B bJIAHK OTBETOB N 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afjaHusA, HauWHaa C nepson KneTouku. Kamayio uvdpy, 3HaK «MUHYC»
¥ 3aNATYI0 NUWHUTE B OTAENLHOW KNETOYKe B COOTBETCTBUW C NpuBEAEHHBIMM B BnaHke obpasuamu.
EQnMHMUbI n3MepeHuii NucaTb He HYXHO.

IE Haiizure kopeHs ypaBHenus logs (5 — x) = 2logs 3.

Otser:

[Z‘ HrpanbHyio KocTb 6pocaioT aBaxabl. Haiiiure BepOATHOCTD TOTO, YTO CyMMa BBINABIIUX OYKOB
6oubliie 8, HO MeHblIe 12. '

OtserT:

]ZI ITnomanp Tpeyroapiuka ABC paBHa 192, DE — cpenHsia JUHUS, C
napasyiesbHasi cropoHe AB. Haiipure mromaap tpaneruu ABED.

Otser: D

II, Haitnurte 50cos2a, ecam cosot = 0,1,

Otser:

[E BoxoBsle péGpa TPeyroabHOMN MHUPaMHU/IbI TIONIAPHO MIEPIEHIUKY - s
JISIpHBI, KaXKAoe U3 HUX paBHO 36. Haiinute 06b€M nmMpamMuIbl.

Otser:

_——- C

E Ha pucynke usobpaxén rpaduk T
y = f'(x) — npousBoxHO# ByHK- y
U y = f(x), onpeneséHHON Ha
unteppane (—21;3). Haitaure | | 5, [1Y [ V1 )
KOJHYECTBO TOYEK MHUHHMyMa
dyHnkimu f(x), npuHamIEKAIUX p \/ \ I
oTpesky [—20; —1].

w3
|
=Y

Otsert:
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Ecmu mocratoyHo GbICTPO Bpamath BEIEPKO C BOJOH Ha BepEéBKe B BEPTUKAIBHON IIOCKOCTH,

[o]

[11]

144

TO BOJa HE€ BbIJIBETCA. le/l BpalllecHUH BellépKa AaBJIEHME BOJbI Ha THO HE OCTa€TCS MOCTOSAHHBIM:
OHO MaKCUMaIbHO B HIKHEH TOYKE U MUHUMAJIBHO B BerHeﬁ. Boga He 6y11e'r BbIJINBATbHCA,
€CJIM JaBJIEHHE Ha JHO 6y11eT HEOTPHLATEJIbHBIM, a 3TO IPOUCXOJAHUT TOr'JAa, KOrjia B BerHeﬁ TOY-

K€ TPA€KTOPHH LIEHTPOCTPEMHUTEJIBHOE YCKOPEHHUE HE MEHbIIIE€ YCKOPEHUS CBO6OZIHOI‘O naJcHu,
2
TO €CTb BO/Ia HE BBLJILETCS, €CJIU UT > 8, TZle U — CKOPOCTh ABHUXKE€HUS BeJ€PKa B M/C, L— IJIMHa

BEPEBKU B MeTpax, § — yCKOPeHHe cBOOOAHOTO majeHus (cuuTaiite, uto g = 10 M/c?). C kakoii
HauMeHbIIIEd CKOPOCTBIO I0JKHO JIBUTAThCS BeEPKO B BePXHeEi TOYKe TPAEKTOPHH, YTOOBI BOJa
M3 HETO He BBLIMJIACH, €C/IM J/IMHA BepEBKM paBHa 67,6 cM? OTaeT maiite B M/C.

OtserT:

/IBa yes0Bexa OTHOBPEMEHHO OTIPABJISIOTCS] U3 OMHOTO M TOTO JK€ MECTa Ha MPOTYJIKY A0 OIyLIKU
Jieca, Haxozsuencs B 1,1 kM ot Mecra otnpasierus. OQuH HIET O CKOPOCTHIO 2,5 KM/, a IPyroi —
CO CKOPOCThIO 3 KM/4. JIoiAs 10 OIYIIKH, BTOPOi € TOH e CKOPOCThIO BO3BpAlaeTcsl 06paTHO.
Ha xakoM pacCTOSIHMM OT MecTa OTIIPaBJIeHHsI TPOM30MAET ux BcTpeva? OTBET JaifTe B KWIOMETpAX.

Ovser:

Ha pucynke usobpaxeén rpadpuk bdyukuun f(x) = log, (x + b). Haiinute 3Hauenue x, npu KoTo- |
poM f(x) = —4.

V=

OtserT:

Crpenok B Tupe CTpessieT N0 MULIeHHU. VI3BeCTHO, YTO OH MOMajaeT B HeJb ¢ BepostHOCThIO 0,3
IPH KaXXI0M OT/AEJbHOM BbicTpesie. Kakoe HauMeHbllee KOJMYeCTBO NATPOHOB HYXHO JIaTh 3TO-
MY CTPEJIKY, YTOOBI BEPOSITHOCTD IIOpakeHus: 1esn Oblia He menee 0,67

Orser:

3 —4—6x—x2
Haiinute Haubosbllee 3Ha4eHHe QYHKIUU Y = 2 .

OvBeT:

He 3abyabTe nepeHecTu Bce 0TBeTHl B 61aHK 0TBETOB N2 1 B COOTBETCTBUM C MHCTPYKUUEW NO Bbi-
nonHexuio pabotel. MposepbTe, YTOBb KaMAbIA OTBET OblN 3aNUCAH B CTPOKE C HOMEPOM COOTBET-
CTBYIOLETO 33ahaHUA.




[13]

[14]
[15]

Yacte 2

[N 3anucy peleHuii U OTBETOB Ha 3aaaHus 12—18 ucnonb3yite BJIAHK OTBETOB Ne 2. 3anuwure
CHayana Homep BHLINONHAEMOro 3apawua (12, 13 v T1.4.), @ 3aTeM nonHoe 060CHOBaHHOE pelleHne
u oreeT. OTBeTH 3anucbiBaiiTe YETKO U pasbopuuso.

a) Pewmnre ypasaenue (— 2cos?x + sinx + 1)-logy 5 (—0,8cosx) = 0.

6) Haitnute Bce KOpHM ypaBHEHHsl, IPMHAJIeXKAIKe OTPe3Ky [—6m; —4m].

Pebpo ky6a ABCDA B C,D, paBHO 2.
a) ITocTpoiite ceyeHure Kyba IIOCKOCTHIO, IPOXOAslLeil yepe3 Toukd B, Ay u D,.

6) Haiinute paccTosiHMe OT BepIIUHBI A 10 IJIOCKOCTH C€YEHHH.

x x x+2
3+7+3—7<4-3 —64
-7 347 9" — 49

\

Pemure HEpPaBEHCTBO

[To 6u3Hec-TIIaHy MPEAIOoJIaraeTcs BAOXKHUTb B IATHJICTHUN IPOEKT LieJoe YMCJI0 MJIH pybieii.
ITo uTOraM KaXJ0ro rojia IVIAaHMPYETCs MPUPOCT CPEIACTB BKjiagyunka Ha 10% 1o cpaBHEHUIO
¢ Hadasiom roga. HauucieHHble IIPOIIEHThI OCTAIOTCS BIOXEHHBIMU B IpoekT. Kpome aToro, cpasy
nocJjie HayuCJIeHHI MPOIEHTOB HyHBI JOMOJHUTEIbHbIE BaOXeHus: o 30 MiH pybseii B nep-
BB M BTOPOIii rofibl, a Takxe Mo 20 MJIH B TPeTHH, YeTBEPTHIH U nATHIN roabl. Halnure Hau-
MEHBLIMH pa3Mep NepBOHAYaIbHBIX BIOXKEHHH, IIPH KOTOPOM 00111asi CyMMa CPeZICTB BKJIa4MKa
K HayaJy TPeThero roaa cranet 6oapine 180 MiH, a K KOHILy npoekTa — Gosbire 320 MiH py6ueii.

B uetsipéxyrossauke ABCD ctopona AD napasiensna cropone BC. [luaronans BD nepnexau-
KyasipHa ctopode AD. Cymma Tynbix yrioB paBHa 270°. M3BectHo, uto AD = 4BC.

a) Jlokaxwure, uto AB = 2CD.

6) Haiinure maomanb 4eTHIPEXYrojibHHKa C BEPIIMHAMHU B CepeJUHAX IapajljieIbHbIX CTOPOH
W IUaroHajieif HcxomHoro yerbipéxyroibHuka ABCD, eciu BD = 10.

Haiinure Bce 3HaYeHHS a, NMpHU KaXXJI0M U3 KOTOPBIX PEIICHHEM CHCTEMbI HEPDABCHCTB

a+3x <12,
a+ 4x > x2,

as<x

SABJSAETCA OTPE30K, AJIMHA KOTOPOroO paBHa 2.

Bce YYE€HHKH KJIacca JOIIOJHUTEIbHO 3aHUMAIOTCA ambo B CIIOpTHBHOﬁ CEKIIUH, au60o B KPYXKe
o JIIO6I/IMOMy npeamery, anb60o OJHOBpPEMEHHO M B CEKILIMH, U B KPYXKE. I/Issecmo, 4YTO A€BOY-

. 3
KH, 3aHUMAaKOUIUECA B CIIOPTHUBHOHU CEKI[UH, COCTABJIAIOT HE 6onee 'Tg oT 061116F0 YUCJIa yYallluX-

Cs, 3aHUMAIOLUXCS B CIIOPTUBHOM CEKIIMH, a Ha KPYXKH JeBOYeK XOauT He GoJiee % oT o011ero
YHCJIa YYAIIUXCS, 3aHUMAIOIUXCS B KPYXKKaX.

a) Moxert i1 B kJacce ObITh Bcero 7 seBouek ¥ 11 MaJbuUKOB?

6) Moxer i1 B Ka1acce ObITh Bcero 9 feBouyek ¥ 9 MajibYMKOB?

B) KaKYIO HAaUMEHbIIYIO TOJI0 MOT'YT COCTAaBJAATHh MaJbYHKH OT 0611161‘0 YHCJIa YYEHHKOB, €CJ/IN
HEU3BECTHO, CKOJIBKO BCEro Y4€HUKOB B KJacce?
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TPEHUPOBOYHbIA BAPWAHT 22

Yacts 1

OtBeToM K 3ajaHuAM 1—11 ABAAETCA UENOe YUCNO MAW KOHEeYHas AecATMYHas ApoOb. 3anuwute
YyuCNo B NONe OTBETA B TeKCTe paboTsl, 3aTeM nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpaBa oT Ho-
Mepa COOTBETCTBYIOWErO 33faHuUs, HaYUHAA C NepBoW KneTouku. Kaxpayio uudpy, 3HaK <KMUHYC»
W 3aNATYI0 NUWKUTE B OTAENLHON KNETOYKe B COOTBETCTBUU C NpUBEAEHHbIMU B GnaHke obpa3uamu.
EauHUUbI U3MEpEeHUIi NUCATb HEe HYKHO.

|I] Haiinute KopeHb ypaBHeHus log, (4 — x) = 2log, 4.

OtserT:

E WrpanbHyio KOCTb 6pocaioT aBaxbl. HallinTe BEPOSITHOCTD TOTO, YTO CyMMa BBINIABIIHX OYKOB
6osbie 4, HO MeHbILe 7.

OtBert:

E [Inomanp TpeyronbHuka ABC paBHa 41, DE — cpenHss JUHUS, C
napajuiesbHasi ctopone AB. Halinute miomans tpanemuu ABED.

OtBerT:

E‘ Haitnurte 25cos2a, ecau coso = 0,8.

OteerT:

[z] Boxosbie pébpa TpeyroybHOi MUPaMUIbI OHAPHO NEPIEHNKY- S
JIPHBI, KaXa0e U3 HUX paBHo 27. Haiiaute 06b€M mupaMussl.

OTser:

[ 6 ] Ha pucynke usobpaxén rpa- 77 BEE
¢ouK y = f'(x) — NpOU3BOMHOI y=
dbyuxkuuu f(x), onpenenénHoi N PR 7N
Ha uHTepBae (—6; 18). Haitau- | 6 ANUE ¥ [ 71\
Te KOJMYECTBO TOYEK HKCTpe- ] 5 1'81
myma QyHKUMH f(x), TpHHaAA- \ ]/ \
JIeXalmx oTpesky [—4; 17]. 1

Oteert: ' V

.
|
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Ecau moctaTtouHo 6BICTPO BpamiaTh BEAEPKO C BOAOH HAa BEPEBKE B BEPTUKAIbHOM IJIOCKOCTH,
TO BOJA He BbuIbeTcs. IIpu BpameHuu Bei€épKa JaBjieHHUe BO/bl HA IHO HE OCTAETCSI NOCTOSTHHBIM:
OHO MaKCHMaJIbHO B HHXKHEH TOYKe M MMHUMAIbHO B BepxHedl. Boma He OyzeT BBLIMBATHCH,
€CJIM JIaBJIeHKe Ha THO Oy/IeT HEOTPULATEIbHBIM, a 3TO MPOMCXOAUT TOT/Ja, KOT/Ja B BEPXHEl TOY-
K€ TPaeKTOPUH LIEHTPOCTPEMUTEJIBHOE YCKOPEHHE HE MEHBILIE YCKOPEHUsI CBOOOHOTO MaJeHus,

2
[ o
TO €CTb BO/Ia He BbUILETCS, eCl —- > g, Tlle ¥ — CKOPOCTh IBHXKEHUSI Belépka B M/c, L — nimuHa
BEPEBKU B MeTPax, & — YCKOpeHHe cBoOOAHOrO najeHus (cumraiite, yto g = 10 M/c2?). C kakoit
HaMMeEHbIIEH CKOPOCTHIO JI0JKHO JBUTaThCA BEAEPKO B BEpXHE TOUKE TPAeKTOPUH, YTOOBI BOzia
U3 Hero He BBUIMJIACH, €CJIM JUIMHA BepEBKU paBHa 62,5 cM? OTBeT jaiiTe B M/C.

Otser:

/lBa yes0Bexa OTHOBPEMEHHO OTIIPABJISIOTCS U3 OJHOTO M TOTO K€ MeCTa Ha NPOTyJIKY [0 OIyli-
KM Jieca, Haxonsmeics B 3,5 KM OT MecTa oTnpaByeHUs. OIUH HAET CO CKOPOCThIO 2,7 KM/,
a pyroit — co ckopoctbio 3,6 kM/4. [loiiis 10 OMyIIKH, BTOPOH € TOM ke CKOPOCTBIO BO3Bpa-
maeTcst obpatHo. Ha KakoM paccTOsSIHMU OT MeCTa OTIIpaBJieHHs MPOM3OMAET X BcTpeya. OTeT
JaiiTe B KHJIOMETpax.

Otsert:

E Ha pucynke uso6paxéH rpapux ¢pyukuuu f(x) = log, (x + b). Haiinure 3HaueHue x, Ip1 KOTO-
poM f(x) = —5.

\ B

Otsert:

ITomenienne ocsemaetcst GoHapéM C TpeMs jiaMnaMu. JlaMIbl reperopaloT He3aBUCHUMO JAPYT OT
apyra. BeposTHOCTb Ieperopanus KaskJ0i OTAeNbHOMU JIaMIIbl B TeyeHue rojga pasHa 0,13. Haii-
[MTE BEPOSITHOCTH TOTO, YTO B T€YEHHe rofia XOTs Obl OfiHA JiaMIa He NEPerOpHUT.

Otsert:

o 34— 12x - 22
@ Haiinute HaubGosbinee 3HayeHne GyHKuum y = 9 .

Orser:

He 3abyabte nepeHecTu Bce oTeeTbl B 6naHk oTBeTOB N2 1 B COOTBETCTBUM C MHCTPYKUWEH NO Bbi-

nonHeHuto pabotui. MposepbTe, 4TOObI KaxabiM OTBET Obin 3anucaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 3afaHHA.
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[12]

[13]

[15]
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Yactb 2

LA 3anucu peweHuin U oTBeTOB Ha 3apaHns 12—18 ucnonb3yite BIAHK OTBETOB Ne 2. 3anuwute
CHayana HoMmep BbINOAHAeMOro 3aganus (12, 13 u 1.4.), a 3ateM nonHoe 060CHOBAHHOE peleHHe
v otBeT. OTBETHl 3anuUcbiBaiiTe YETKO M pa3bopuuso.

a) Pemure ypaBHeHue (—6sin?x — 11cosx + 10) log; (0,3sinx) = 0.

6) Haitnure Bce KOpHM ypaBHeHUsI, IPUHALJIEKAIIHE TIPOMEXYTKY [——STR; —n].

Pebpo ky6a ABCDA,B,C,D, paBHoO 4.
a) ITocrpoiite ceyeHne Kyba MIOCKOCTBIO, MPOXOAsIIEi Yepe3 Touku B, A, u D,.

6) Haitgute paccrosinue ot nentpa rpaid ABCD [0 TIJIOCKOCTH CeYeHHs.

x x x+3
2 +8+2 -8 < 5:277°-72
2—-8 2°+8 45— 64

Pemiure HEPaBC€HCTBO

ITo 6u3Hec-MIaHy MPEAINOJIaraeTcsl BJOXKUTb B MATHJIETHUN MPOEKT LIJI0€ YHUCJIO0 MJH pybiieil.
ITo nToram Ka’kaoro roJja NJIAHUPYETCS MPUPOCT CPEACTB BKJIa 9uKa Ha 10% no cpaBHeHHIO ¢ Ha-
yasioM rofa. HauucieHHble MPOLIEHTHI OCTAIOTCS BJIOKEHHBIMH B NpoekT. Kpome atoro, cpasy
T0C/Ie HAYMCJIEHUH MTPOLIEHTOB HY>KHBI IONOJIHUTe IbHbIE BAOXeHHUs: 1o 20 MJIH pybieil B nepBbiii
¥ BTOPOH To/ibl, a Takxe 1o 10 MJIH B TpeTuii, 4eTBEPTHIN U NATHIH roasl. Haligute HauMeHbUIMiA
pa3Mep NepBOHAYaIbHBIX BJIOXKEHUH, TPU KOTOPOM 00Iasi CyMMa CPeCTB BKJIAAYHKA K HAYyaIy
TpeThero roga craHeT 6osbine 130 MiH, a K KOHIY npoekta — Gosbine 200 MiH pyo6ieii.

B uyetnipéxyronbuuke ABCD ctopona AD napasnienbHa ctopoHe BC. Jluaronans BD nepneHau-
KysasipHa cropoHe AD. Cymma Tynsix yrioB paBHa 270°. M3BectHo, uto AD = 4BC.

a) Jdokaxwure, yto CD = —%AB.

6) Haiigute nutomanp 4eThIpEéXyrojbHUKA ¢ BEPUIMHAMH B CepeJMHAX MapaJjiebHbIX CTOPOH
U AMaroHauei MCXOAHOTO uyeTbIpéxyroabHuka ABCD, eciu BD = 16.

HajinvTte Bce 3HaYeHUs @, IPU KaKIOM U3 KOTOPBIX pellleHHEeM CUCTEMbI HEPABEHCTB

a+x <8,
a+4x+4 > x2,
a<3x+6

SABJIACTCA OTPE3OK, NJIMHA KOTOPOro paBHa 6.

Bce yuyeHHKH Kjtacca JOMOJHUTENbHO 3aHUMAIOTCS MO0 B CIIOPTUBHOM CEKLUH, TUOO B KPyXKKe
1o T06UMOMY TIpeIMETY, TM60 OAHOBPEMEHHO U B CEKIIMH, U B KPyXKe. 1I3BeCTHO, 4TO I€BOY-

. . 2
KH, 3aHUMaAIIHeCA B CIOPTUBHOU CEKIIHH, COCTABJIAIOT HE 6osee § OoT O6HI€I‘O YHCJIa ydallHux-

. 5
Csl, 3aHUMAIOIUXCS B CTIOPTUBHOHN CEKILIMH, a Ha KPYXXKH I€BOYCK XOMUT HE 6osee "1—6' oT 0611181'0

YHCJIa yYaluxcsl, 3aHUMAIOLIUXCS B KPYXKKax.
a) Moxer 1 B KJ1acce 6bITh Bcero 8 neBoyek u 12 MajibuMKOB?
6) Moxer s B kyacce 6biTh Bcero 10 geBouek u 10 MasbuuKoB?

B) Kachlo HaVMMEHDBIIYIO AOJIIO MOTYT COCTaBJIATb MAJIbYHUKHU OT o61uero YHCjia YY4€HHUKOB, €CJ/IN He-
U3BECTHO, CKOJIbKO BCE€r0 YYEHHKOB B T1apajLIe/In (HapaJUIeJIb COCTOUT U3 HECKOJIBKHX KJI&CCOB)?



TPEHUPOBOYHbIA BAPUAHT 23

Yactp 1

OtBeToM K 3apaHuaM 1—11 ABNAETCA LENOE YUCNO UNU KOHEYHARA AECATUYHAA Apobb. 3anuwute
4uCNo B None oTeeTa B TekcTe paboTbl, 3atem nepeHecute ero B BJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHuA, HaunHas C nepsoi Knetouku. Kawayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENbHOMW KNEeTOYKe B COOTBETCTBUM C NpUBEAEHHbLIMM B Gnanke obpasuamu.
EouHULbBI M3MEPEHUNA NUCATL He HYXHO.

IIJ Haiigute kopenb ypaBHeHus log, (8 — 5x) = 2log, 3.

Orgert:

IZI U3 paitoOHHOTO ILIeHTPa B JIEPEBHIO €XKEAHEBHO XOAUT aBTOOyc. BeposTHOCTH TOrO, UTO B TOHE-
AeJIbHUK B aBTOOYyCe okaxcercs Meree 17 maccaxupos, paBaa 0,9. BepositHocTh TOrO, 4TO OKa-
xeTcsi MeHee 14 maccaxxupos, paBHa 0,56.- Haitaute BepOATHOCTD TOrO, YTO YUCJIO NACCAXKUPOB
Gyner ot 14 no 16.

Orger:
E' [nomany tpeyronbuuka ABC pasHa 52, DE — cpenHsisi JvHUS, c
napaysenbHasi ctopoHe AB. Halinure nomaap Tpaneruu ABED.
Orsert: D E
A B
El Haitaute —25cos2a, ecau cosa = (,2.
Orser:
E!‘Z] BokoBbie pébpa TpeyrojibHOM MUPaMUbl OMAPHO MEPIEHAUKY- S
JISIpHBI, Kaxaoe u3 HUX paBHo 30. Haiiaure 06b€éM nmupamMubl.
Orser:
p——— -- C
A
B
E Ha pucynke usobpaxéH rpaduk pyukuuu y = f(x), 27\ [ TT11
onpexenéHHoit Ha uHTepBaie (—1; 13). Haiiaure ko- y =/
JMYECTBO LENbIX peleHuii HepaBencTsa f (x) > 0. NEV=N
MAV4AEA /
Orsert: T\
L —1}0 13 1%}
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Ecau mocraToyno 6pIcTpo Bpawmath BeAEPKO € BOOH Ha BepéBKe B BEPTHKAIBHOH ILIOCKOCTH,

[9]

[11]

150

TO BoJa He BblIbeTcs. [Ipu BpalieHnu BeiépKa JaB/ieHHE BOABI HA THO HE OCTAETCS MOCTOSTHHBIM:
OHO MaKCHMaJbHO B HHMXHell TOUKe U MHHHUMaJIbHO B BepxHeil. Boma He GyneT BbLIMBaThCH,
ecJIM JaBJieHHe Ha IHO OyleT HeOTpULIATeIbHBIM, @ 3TO MPOUCXOAMT TOT/A, KOrAa B BepXHel Toy-
K€ TPaeKTOPHH LIEHTPOCTPEMHUTEIbHOE YCKOPEHHE He MeHbllle YCKOPeHHs CBOOOIHOTO HajeHus,
2
) Fi] .
TO €CTb BOJA HE BBUILETCS, €C/IH —— > g, TIe ¥ — CKOPOCTb JIBHXEHHs BEAEPKA B M/c, L — nnuHa
BEPEBKH B METPax, § — yCKOpPeHHe CBOOOAHOrO majieHus (cuuTaiite, yto g = 10 mM/c?). C kakoii
HalMeHblIeH CKOPOCTBIO 0JDKHO JBUTAThCS BeIEPKO B BEPXHEH TOYKE TPAEKTOPHH, YTOOHI BOJIa

M3 HEro He BbLJIUJIACh, €CJU JJiMHA BepéBKH paBHa 90 cm? OTtset maiite B M/C.

Otsert:

/lBa yes0BeKa OHOBPEMEHHO OTNPABJISIIOTCS U3 OJJHOTO U TOTO XK€ MeCTa Ha MPOTyJIKY A0 OIyIil-
KU Jieca, Haxofsueiica B 1,5 kM oT mMecta otnpasiienust. OnuH UAET cO CKOPOCTBIO 2,2 KM/,
a Ipyrod — co ckopocThio 4,4 kM/4. /loiins 0 OMyuIKy, BTOPOi ¢ TOH e CKOPOCTbIO BO3Bpa-
uraercst o6patHo. Ha kakoM paccTosiHumM OT MecTa OTIpaBJieHus IIPOU30HAET ux BCeTpeya. OTBET
naiiTe B KMJIOMETPAX. '

Otser:

Ha pucynke usobpaxén rpapuk pyukuun f(x) = log, (x + b). Haiiaure 3Hauenue x, mpu KoTo-
poM f(x) = —4.

Y=

Otser:

ITomewmenne ocpewmaercs: GoHapéM ¢ ABYMsI JJaMnaMu. JIaMIibl ieperopaioT He3aBUCHMMO APYT OT
apyra. BeposiTHOCTb neperopaHust KaXK 0l OTAeIbHOM JIaMIbl B TeyeHue roaa pasua 0,11. Haii-
J1Te BEPOSITHOCTD TOTO, YTO B TEYEHHE ro/a XOTs Obl OJHA JIaMIa He TIePErOpHT.

OtBet:

. ~13+8x -2
Haiigute HanGosbliee 3HadyeHne PyHKUUM i = 7 .

OtBert:

He 3abynbTe nepeHecTu Bce oTBeThl B 6naHK oTBeTOB N2 1 B COOTBETCTBUM C WHCTPYKLMEA NO Bbi-
nonHenuio pabotol. MpoBepsbTe, YTO6LI KaXAbli OTBET ObIN 3anuUcaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 3afaHus.




Yactb 2

LA 3anncK peweHuin U OTBETOB Ha 3aaaHna 12—18 ucnonb3yite BJIAHK OTBETOB Ne 2. 3anuwwure
CHavana Homep BLINONHAEMOro 3apaHua (12, 13 v 1.4.), @ 3aTeM nonHoe 060CHOBaHHOE peleHune
u oteeT. OTBETH 3anuCbiBaiTe YETKO U pa3bopuuso.

@ a) Pemvre ypaBHenue (—2cos?x — 3sinx + 3) log 1(0,6cosx) = 0.
3

6) HaiinuTe Bce KOPHU ypaBHEHHS, IPUHALJIEXKAILME TIPOMEXYTKY [—5m; —3 ).

@ Pe6po kyba ABCDAB,C,D, paBHo 4.

a) Jloxaxure, yTo ceyeHHMe Kyba IUIOCKOCTBbIO, IIPOXOZSINEl Yepe3 cepefuHbl ero pébep AB,
B,C,, AD, saBusieTcsa IpaBUJIbHBIM MHOIOYTOJIbHUKOM.
1414

6) Haitqute paccTosiHUE OT BEPUIMHBI A; 10 TJIOCKOCTH CEYEHMSI.

x ‘ Cox x—1
Pemrute HepaBeHCTBO 5x+ > 4 th 2 < 20'52,[ 48,
5 -5 545 57 -25

[E ITo 6u3Hec-IUIaHy MPEIIOJIATAETCS BJIOXKUTb B MSITUIETHUN MPOEKT HeJI0e YUCIO0 MIH pyOieil.
ITo uToram Kaxoro roza MIaHUPYETCs IPUPOCT CPEACTB BKIaAYMKa Ha 20% Mo cpaBHEHMIO C Ha-
yasioM roaa. HauuciieHHble MPOLEHTHI OCTAIOTCS BIOXKEHHBIMU B npoekT. KpoMme aroro, cpa3sy
10cJie HaYMCJIEHUH TPOIEHTOB HYXXHBI JOTOJHUTENbHBIE BJAOXKeHUs: 110 20 MJH py6Jieit B mep-
BbIif ¥ BTOpOI#i rozsl, a Takke mo 10 MJIH B TpeTUH, 4eTBEPTHI U NATHIN roabl. Haitaurte Hau-
MEHBUIUI pa3Mep IIePBOHAYAIbHBIX BJIOXKEHUH, IPU KOTOPOM 00111ast CyMMa CPEZICTB BKJIAAYHUKa
K HayaJly TPeThero roga craner 6osbire 150 MiH, a K KOHILY npoekta — 6obire 300 MiH py6eit.

B uetnipéxyronbuuke ABCD cropoHa AD napannenbHa ctopone BC. /lnaronans BD nepneHau-
KyJsipHa cropone AD. Cymma Tynbix yrioB paBHa 270°. 3BectHo, yto AD = 4BC.
a) Jokaxwure, utro BD = YBC-AD.

6) Haiigure miomanp 4eTHIPEXYToJibHUKA C BEPIIMHAMHM B cepelUHAX MapalieIbHbIX CTOPOH
Y [MaroHaseil UCXOAHOTO YeTbipéxyroabHuka ABCD, eciu BD = 12.

HaiinuTe Bce 3Ha4eHUS g, IPH KaXJOM M3 KOTOPBIX pellleHHeM CHCTEMbl HEPaBEHCTB

a+3 > 2x,
a+x?2+2x <5,
at+x > —4,

SIBJIAETCA OTPE3OK, AJIMHA KOTOPOroO paBHaA 4.

Bce yyeHHKH KJacca JAOTOJHUTEIBHO 3aHUMAIOTCS JIMOO B CTIOPTHBHOM CEKLIUH, JTUOO B KPYXKKe
o JII06MMOMY IIpeaMETy, MO0 OMHOBPEMEHHO M CEKIIMH, U KpyXKe. VI3BeCTHO, YTO AE€BOYKH,

. 3
3aHUMaOIUECA B CIIOPTUBHOHU CEKIIUH, COCTABJAIOT HE 6oaee F oT 06[11€T0 YUCJia yYalfuxcs,

3aHMMAIOIMXCS B CIIOPTUBHOM CEKL[MM, a HAa KPYXKH J€BOYEK XOAuT He Gosee —1% ot ob1iero
4YHUCja y4Yaljuxcs, 3aHUMAKIUXCA B KPy’KKaXx.

a) Moxer su B KJ1acce ObiTh Bcero 10 meBoyek U 12 MaJbuUKOB?

6) Moxet s B Kyiacce 6biTh Bcero 11 neouek u 11 MagbuyuKOB?

B) Kakyio HanMeHBIIIYIO 010 MOTYT COCTAaBJIATh MAJIBYMKH OT OOIIEro YMciIa y4eHHKOB, €CJIU He-
M3BECTHO, CKOJIBKO BCETO YYEHUKOB B Mapajutey (Mapajuiesib COCTOUT U3 HECKOJIbKUX KJIACCOB)?
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TPEHUPOBOYHbIA BAPUAHT 24

Yacte 1

OTBeTOM K 3afaHuAM 1—11 ABNAETCA LeNoe YUCNO MW KOHeYHas AecaTuyHaa Apobb. 3anuwute
4yucno B none oTeeTa B TeKcTe paboThl, 3aTem nepeHecute ero B BJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHus, HauMHAA C nepBoW Knetouku. Kaxayio unmdpy, 3HaK «MUHYC»
¥ 3aNATYIO NUWMUTE B OTAENbHOW KNETOYKE B COOTBETCTBMU C NpUBEAEHHbIMM B GnaHke o6pasuamu.
EAMHULBI U3MEPEHUI NUCATb He HYMHO.

E Haiinute xopenb ypaBHeHus log, (6 — x) = 3log, 3.

Orser:

E W3 pailoHHOro LIEHTPa B JIE€PEBHIO €XeIHEBHO XOAUT aBTOOyC. BeposiTHOCTB TOTO, YTO B MOHe-
JleJbHUK B aBTOOYCe OKaxetcst MeHee 19 maccaxupos, paBHa 0,91. BeposiTHocTh TOrO, 4TO OKa-
xeTcst MeHee 15 maccaxkupos, paBHa 0,48. Halinnte BepOSITHOCTD TOTO, YTO YMCJIO NMACCaKUPOB
6yner ot 15 no 18.

Orset:
E ITnomaap Tpeyronbuuka ABC paBHa 40, DE — cpenHsiss iuHu4, c
napasienbHast cropoHe AB. Hailinurte mromaap Tpaneiun ABED.
Orser: D E
_ A B
Haitnure —25c0s20d, ecau coso = —0,8.
Orser:
!I‘ BokoBble péOpa TPeyrosbHOM NHPaMHAbl [MOMAPHO S
NepneHIUKYIsIPHBI, Kaxkaoe U3 Hux paBHo 12. Haiigute
00bEéM MUpaMUIBIL.
Otsert:
- -- C
A
B
|_T_| Ha pucynke n3obpaxén rpaduk y = f(x) — npousson- YA [ []]
HOM ¢yHkuuMu f(x), onpeneaéHHOi Ha MHTepBa- y=rflx)
1e (—3; 8). HailiguTe KOIH4YeCTBO 1IeJIBIX TOYEK, paclio- p,
JIO)KEHHBbIX B IIPOMEXYTKaxX yObiBaHMsI pyHKUMHU [(X). 3 1 D4 \ T8
Oteer: ) o If ed
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[11]

Ecin nocratouno 6bICTPO BpalnaTh BEAEPKO C BOJAOH Ha BEPEBKE B BEPTHKAJIBHOI IMJIOCKOCTH,
TO BoJa He BbUIbeTcs. IIpu BpalieHuy Befépka AaBjieHye BOJbI HAa AHO HE OCTAETCSI MOCTOSTHHBIM:
OHO MaKCHMAaJIbHO B HIDKHEH TOYKe M MUHMMATbHO B BepxHeil. Boma He Gyaer BbUIMBAThCS,
€CJIH IaBJIeHHEe HA JHO OYyIEeT HEOTPUIATENbHbBIM, 8 3TO IPOMCXOAUT TOT/A, KOTJa B BEPXHEH Tou-
Ke TPaeKTOPUHU HEHTPOCTPEMHUTEIBHOE YCKOPEHHE HE MEHbIlEe YCKOpeHHst CBOOOHOro MajieHusl,
2
[4 .
TO €CTb BOA2 He BHUIBETCS, eCTU —- > &, Te v — CKOPOCTb JBHXKEeHUsI BelépKa B M/cC, L — myiMHa
BepEBKH B METPax, & — YCKOpeHHe cBo6oaHOro najenus (cuutaite, uto g = 10 m/c?). C kakoit
HaMMeHbIIe! CKOPOCTBIO IOJIKHO IBUTaThCsl BEAEPKO B BEPXHEN TOUKE TPAaeKTOPHH, YTOOBI BOJa

U3 Hero He BBIINJACD, €CJIU [JIMHA BepEBKM paBHa 57,6 cM? OTBeT Haiite B M/C.

Otsert:

/IBa 4yesi0Bexa OJHOBPEMEHHO OTIIPABJISIIOTCS] U3 OAHOTO U TOTO € MeCTa Ha MPOTYJIKY A0 OIylI-
KM Jleca, Haxojsuleics B 2,4 KM oT MecTa oTnpasieHus. OauH UAET CO CKOPOCThIO 3,5 KM/4,
a Ipyro — co cKopocTbio 4,9 kxM/u. [loiiaa 10 OMylIKH, BTOPOIi ¢ TO# e CKOPOCTbIO BO3Bpa-
maercst o6paTHo. Ha KakoM pacCTOSIHUM OT MecTa OTIIpaBJeHUsI IPOU30MAET X BcTpeya. OTBeT
maiiTe B KMJIOMeTpaXx. ' '

OtserT:

Ha pucyHke nzobpaxén rpaduk dynkuuu f(x) = log, (x + b). Haiinute 3Hauenue x, pu KoTo-
pom f(x)-= —4.

¥

OtBeT:

[TomenieHue ocBeliaeTcsi GoHAPEM C ABYMs JlaMIlaMU. JlaMIIbl ieperopaioT He3aBUCHUMO IPYT OT
apyra. BepositHOCTb NeperopaHusi KaXk[0i OTAEJbHOI JlaMIIbl B TeyeHue roaa paBHa 0,07. Haii-
AMTe BePOSITHOCTh TOTO, YTO B TeYEHHE rofa XOTs Obl OfHA JiaMIa He NePeropur.

Otser:

. ~79 + 18x — x2
Haligute HauboJiblilee 3HaueHHe ¢GyHKIMHU y = 5 .

OteeT:

He 3abyabTe nepeHectn Bce oTBeTs B 6naHk oTBeToB N2 1 B COOTBETCTBUMU C MHCTPYKUMEH MO Bbl-
nonHexuto pabotul. MposepbTe, YTOOBI KaXAbii OTBET GbiN 3anNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOLLErO 3aAaHua.
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[12]

[13]

[15]
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Yacrb 2

Dnsa 3anncu peweHuid U oTBeToB Ha 3apaHuA 12—18 ucnonblyite BJIAHK OTBETOB Ne 2. 3anuwute
CHayana Homep BbinoNHAEMOro 3agaHua (12, 13 u 1.4.), a 3aTem nonHoe 060CHOBaHHOe peuieHue
u oteet. OTBETH 3anucbiBanTe YETKO M pa3bopuuso.

a) Pemmure ypasHenue 6logs, x + 5log, x + 1 = 0.

6) YkaxuTe Bce KOPHH 3TOTO ypaBHEHMs, IPUHAA/IeXale mpoMexxyTKy (0,31; +o0).

Pe6po kyba ABCDA,B,C,D, paBHo 4.

a) JlokaxuTe, 4yTo cedeHHe Kyba IJIOCKOCTBIO, TPOXOASIIEH Yepe3 cepeluHbl ero pébep AB,
B,C,, AD, sBasieTcs IpaBUJIbHbIM MHOTOYTOJTbHUKOM.
1+

6) Haiiaure paccrosinue ot neHTpa rpaiu A,B;C;D; 10 IIOCKOCTU CeYeHHUS.

x x x—1
4+2+472<16~4 +6'
45 -2 4742 16" — 4

Pemure HepaBeHCTBO

Io 6u3Hec-TIaHy TPEANO/IaraeTcsl BAOXKUTh B MATUAETHUI MPOEKT LEIOe YHUCIO0 MIIH pybIieil.
Tlo uroram Kaxxaoro roaa IJIAHUPYETCst IPUPOCT CPEACTB BKJIaayrka Ha 30% 1o cpaBHEHMIO C Ha-
yasioM rozia. HauucyieHHbIe TTPOLIEHTHI OCTAIOTCSI BJIOXKEHHBIMU B NpoekT. KpoMme aToro, cpasy
110CJIe HAYMC/IEHWI TIPOLIEHTOB HYXKHBI JOIOJHUTE/IbHBIE BIOXKeHus: 110 20 MaH py6ueit B nep-
BbIi ¥ BTOpPOH roApl, a Takxe nmo 10 MaH B TpeTHid, 4eTBEPTHINA U MsATHIA roawl. Haliqure Hau-
MEHbIIMI pasMep MepPBOHAYANbHBIX BJOXEHHUH, IPH KOTOPOM 001asi CyMMa CPEeICTB BKJIa4YHKa
K HavyaJ1y TPETbero rojia ctaHer 6ospuie 250 MIH, a K KOHILY poekTa — GoJibiie 700 MH pyo6Jieid.

B vetbipéxyronpHuke ABCD ctopona AD napannenbHa ctopoHe BC. [Iluaronans BD nepneHau-
KyasipHa ctopoHe AD. CymMa Tynbix yrioB paBHa 270°. W3BectHo, uto AD = 4BC.

a) lokaxwure, yto CD = %AB.

6) Haiiaure miouiaab YeTHIPEXYTONbHUKA C BEPUIMHAMHU B CEPEAMHAX CTOPOH MCXOAHOIO Ye-
Thipéxyroabuuka ABCD, ecnu BD = 20.

Haitnute Bce 3HaueHus a, ITPHA KAaX/I0OM U3 KOTOPbIX PEHIEHHEM CHUCTEMBI HEPDABCHCTB

a > x— 10,
a+x2+1< 4x,
a+2x > -5

SIBJISIETCSI OTPe30K, JJIMHA KOTOPOTrO paBHa 2.

Bce YYE€HHKH KJjlaCCa AONOJIHUTEJIbHO 3aHUMAIOTCA aubo B CHO]JTI/[BHOﬁ CEeKIHUH, aubo B KPYXKe
no JIIO6I/IMOMy MIPEAMETY, 1160 OAHOBPEMEHHO U CEKIIUH, U KPYXKKE. I/IBBCCTHO, 4YTO JAE€BOYKH,

. 3
3aHUMaAIOUIUECA B CIIOPTUBHOM CEKIMH, COCTABJIAIOT HE 6oJiee ﬁ OoT O6III€I‘O YHUCJia y4yallluxcCd,

“ 6
3aHMMAIOIMXCSA B CIIOPTUBHOM CEKLIMH, a Ha KPYXXKH J€BOYEK XOAUT He 6Gosee 5 °T ob1ero

YKCJIa yJaluXxcsl, 3aHUMAIOIUXCSI B KPYXKKax.
a) Moxer siu B Kkyacce 6biTh Beero 10 aeBouek u 14 MaJbYMKOB?
6) MorJio M B Kjacce ObiTh Beero 12 geBoyek u 12 ManbuuKoB?

B) Kakyio HauMeH»bIIyIO 0110 MOTYT COCTAaBJISTh MAJIbYMKH OT OOIIET0 YHUC/Ia YYEHUKOB, €CJIH He-
M3BECTHO, CKOJIbKO BCETO Y4EHHKOB B MapaJuiesy (Tapauleb COCTOMT U3 HECKOJIBKUX KJIaCCOB)?



TPEHUPOBOYHbIA BAPUAHT 25

Yacte 1

OtBeToM K 3afaHuamM 1—11 ABNAETCA UeNOe YUCNO MW KOHEYHARA AeCATUYHAA Apobb. 3anuwuTe
Yucno B nose oTBeTa B TeKcTe paboThi, 3aTem nepeHecute ero B bJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHWf, HauuMHaa C nepson Knetouyku. Kamaywo uudpy, 3HAK <KMUHYC»
W 3anATYI0 NUWKUTE B OTAENLHOW KNETOYKe B COOTBETCTBUW C NpUBEAEHHLIMM B BnaHke 06pasuamu.
EAMHMLD M3MepeHU NUCaTb He HYXHO.

E] Haiiaute xopeHs ypaBHeHus log, (4 — x) = 2log,.5.

Ovser:

[Z] Ha pucyrke n306pli3 paitoHHOTO IIEHTpPa B JEPEBHIO €XeIHEBHO XOAUT aBTOOYyC. BeposTHOCTb
TOTO, YTO B OHEAETbHUK B aBTOOYCe OKaXeTCs1 MeHee 25 maccaxupos, paBHa 0,82. BeposiTHocTb
TOrO, YTO OKaxercst MeHee 20 maccaxupos, paBHa 0,57. Haiinure BeposTHOCTb TOTO, YTO YHMCJIO
naccaxxupos Oyzer ot 2010 24.

Orser:

IZI [Inouwany TpeyronbHuka ABC paBHa 72, DE — cpenHsisi JIMHMS, c
napajuejbHasi cropoHe AB. Haiiaure miaomanp Tpanenuu ABED.

Otser: D

E Haitaure —25cos2«, ecau cosa = 0,7.

OvBet:

E:' BokoBbie péGpa TpeyroJibHOM MUpPaMMAbl MONAPHO NEePIEeHAHKY- S
JISIpHBI, Kaxoe U3 HUX paBHO 9. Haiinure 06bEM mupaMH/IbI.

Orsert:

—_—_——_ C

II‘ Ha pucynke nsobpaxén rpaduk y = f(x) — npous- YA
BOAHOMN GyHKIMM f(x), OmpeneJéHHON Ha MHTEpPBa-
Jie (—6; 8). CKOJIbKO MOXHO IPOBECTH KacaTeJbHbIX
k rpaduky ¢yHkuuu f(x), KoTOpsie 06pa3yioT
yroa 45° ¢ npsiMoit x = 07? ‘

Oveert: 0 832

-
poe?

N
.
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[9]

Ecnu gocratouyHo 6bICTPO Bpamath BEAEPKO C BOAOM Ha BepEBKe B BePTUKAJbHOI IIOCKOCTH,
TO BOJa He BbLIbETCA. IIpy BpalieHnu Beiépka aBjieHe BOIBI HAa JHO HE OCTAETCS MOCTOSTHHBIM:
OHO MaKCHMaJIbHO B HWXKHell TOYKe M MMHMMAJIbHO B BepxHed. Boma He OymeT BbLIMBAThCH,
€cJIY JaBJIeHHe Ha JHO OyeT HeOTpUUATEIbHBIM, a 3TO IPOMCXOAHUT TOI/A, KOTAAa B BepXHei Tou-
Ke TPaeKTOPUU 1IEHTPOCTPEMUTEIBHOE YCKOPEHUE He MEHbIIIE YCKOPeHHs CBOOOTHOrO MajieHus,

2
[4 .
TO €CTb BOJ/Ia HE BbLJIbETCA, €CJIH T = g, Thev— CKOpPOCTb ABUXXE€HHA BEAEPKA B M/C, L — pnuHa

BEPEBKU B MeTpax, & — yCKOpeHue cBo6oHOro najaenus (cuutaiite, uto g = 10 mM/c?). C kakoit
HalMeHblIel CKOPOCTBIO JOJIKHO IBUTAaThCs BeIEPKO B BEPXHEN TOUKe TPAEKTOPHH, YTOOBI BOAA
U3 Hero He BBUIMJIACh, €CIM JJIUHa BepeéBKH paBHa 40 cm? OtBer maiite B M/C.

OvseT:

/lBa yesl0BeKa OAHOBPEMEHHO OTINPABJISIIOTCSI U3 OHOTO U TOTO e MecTa Ha IIPOryJIKy 0 OIyIiI-
KM Jleca, Haxosileicss B 6,3 KM OT Mecta oTrnpasienus. OAUH UIET CO CKOPOCThIO 2,5 KM/U,
a ApyroM — co ckopocTeio 3,8 kM/4. [loiiast 10 OIyLIKH, BTOPOH C TOH Ke CKOPOCTbIO BO3Bpa-
uraercsi obpatno. Ha kakoM paccTositHuM OT MecTa OTIpaB/ieHHsl TPOU30iAeT ux BcTpeya. OTBeT
JaiiTe B KUJIOMeTpaXx.

Otsert;

Ha pucyske nsobpaxén rpaduk dynkuuu f(x) = log, (x + b). Haiinure 3HaueHue x, npu KOTo-
pom f(x) = =5.

¥

P
—

Y=

OTsert:

ITomelneHne ocBelaeTcsi GOHAPEM ¢ ABYMs JlaMIiaMU. JIaMIIbl eperoparoT He3aBUCUMO APYT OT

Haiiaute Hanbosbuiee 3HayeHre HYHKIMU Y
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npyra. BeposiTHOCTD NeperopaHusi KaxJaoi OTAeJbHOH JlaMIlbl B TeueHHe roAa pasHa 0,2. Hai-
JIUTE BEPOSITHOCTh TOTO, YTO B TeYEHHE rojia XOTs Obl OJJHA JIaMIIa He IIePErOpHUT.

Otser:

—217 + 30x — x2
=2 o

Otser:

He 3abyabTe nepeHecTu Bce OTBETH B HnaHK OTBETOB N2 1 B COOTBETCTBMU C MHCTPYKUWER NO Bbi-
nonHeHnio paboThl. MposepbTe, YTOBLI KaMAbli OTBET Obli 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 3afaHua.




1]

[13]

[14]
[15]

Yactb 2

Ins 3anucu peweHunit u OTBETOB Ha 3aaaHns 12—18 ucnonb3yitte bJIAHK OTBETOB Ne 2. 3anuwure
CHayana HoMep BbINONHAEMOro 3ajaHua (12, 13 u T1.a.), @ 3aTeM nonHoe 06OCHOBaHHOE pelleHue

v oTBeT. OTBeTbl 3anucbiBaiiTe YETKO U pazbopuuso.

a) Pemute ypaBHeHUE 12logl, x — Tlogg x + 1 = 0.

6) YKaxuTe BCe KOPHU 3TOTO yPaBHEHUS, PHHAJIEXKALINE IIPOMEXYTKY (4; +00).

Pe6po ky6a ABCDA,B,C,D, paBHo 4.

a) JlokaxuTe, 4TO cedeHHe Kyba IIOCKOCTBIO, POXOAAILEN Yepe3 cepeauHbl ero pébep AB,
B,C,, AD, siBnsieTcs1 NpaBUJIbHBIM MHOTOYTOJIbHUKOM.

6) Haitnure paccTosiive OT BepiidHBI A JI0 MJIOCKOCTH CEYEHMSI.

6"+6 , 6"-6 _ 672 4 162
6°-6 6°+6 3-62—108°

Pemnte HepaBeHCTBO

ITo 6u3Hec-NIaHy TPEANOJaraeTcsi BIOXKUTb B MATHJIETHHN MPOEKT 1IeJI0e YUCJI0 MJH pybIeil.
ITo ¥ToraM Kax/oro roJia IIaHUPYETCs IIPUPOCT CPEACTB BKIaAYMKa Ha 20% MO CpaBHEHHMIO C Ha-
yanoM roga. HauuciaeHHbIe TMPOIEHTH OCTAIOTCS BJIOXKEHHBIMU B IpoeKT. KpoMe atoro, cpa3y
10CJIe HAYUCJIEHHI POLEHTOB HYXKHbI JOIOJHUTEIbHbIE BIOXKeHUs: o 10 MiaH py6Jieit B mep-
BbIif U BTOPOIi TOZbI, @ TAKXKe [0 5 MJIH B TPETHIA, YETBEPTHIH U NATHIH roasl. Halinute HauMeHb-
KA pa3Mep MepPBOHAYATIbHBIX BJIOXKEHUH, IIPHU KOTOPOM 001Iiasi CyMMa CPe/ICTB BKJIaAYMKa K Ha-
Yajly TpeThero roja craHeT 6osbure 100 MiH, a K KOHILy npoekTa — 6oJbire 190 MuH py6ieii.

B yetpipéxyronpauike ABCD ctopona AD napasnnenbHa ctopoHe BC. [luaronans BD nepnenau-
KyJsipHa cropone AD. CymMa Tymbix yriio pasHa 270°. WssectHo, uto AD = 4BC.

a) okaxure, uto AB = 2CD.

6) Haiinure miomans 4eThIpEXYroJbHUKA C BepUIMHAMM B CEPeJUHAX CTOPOH MCXOTHOTO Ye-
Thipéxyronbuuka ABCD, eciu BD = 8.

HaitauTte Bce 3HaYeHUs a, IIpAU KaXXI0M U3 KOTOPbIX pelIeHHEM CHCTEMbI HEPABEHCTB

a < 3x+ 20,
a—10 > x2 + 8x,

as<x
ABJIAETCA OTPE3OK, AJIMHA KOTOPOro paBHa 4.

Bce yyeHHKH Ki1acca ZOMOTHUTENBHO 3aHUMAIOTCS THOO B CIIOPTUBHOM CeKIMH, OO0 B KPYKKe
0 JT06MMOMY TIpeaMeTY, JTUO0 OHOBPEMEHHO M CEKIIMH, U KpyXKe. MI3BECTHO, 4TO J€BOYKH,

. 2
3aHUMalUHeCcAa B CIIOPTUBHOHU CEKIUH, COCTABJIAIOT HE 6oee -9- oT 0611161‘0 4YUcCJjga y4YaluruxcsH,

3aHUMAIONIMXCSA B CHOPTUBHOM CEKIMH, a Ha KPYXKU HE€BOYEK XOAUT He Gosee % ot obuiero
YHC/IA YYALIUXCS, 3aHUMAIOLIMXCSA B KPY>KKaX.

a) Moxer s B kyacce 6biTh Bcero 11 geBouexk u 15 MaibuMKOB?

6) Moxert i B Kiacce 6bITh Bcero 13 fepouek U 13 MaJbUMKOB?

B) KaK}’IO HaUMEHbIIYIO ZOJI0 MOTYT COCTaBJIATb MaJbYHUKH OT O61[ICFO 4YncCjia y4€HHKOB, €CJIN
HENU3BECTHO, CKOJIBKO BCETO YY€HHUKOB B KJy1acce?
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TPEHUPOBOYHBIA BAPUAHT 26

Yacts 1

OteeToM K 3afaHuAM 1—11 ABNAETCA Lenoe YUCNO MUNM KOHEYHAs AeCATUYHas Apobb. 3anuwwuTte
YKCNO B NONe OTBETa B TeKCTe paboTwl, 3atem nepeHecute ero B b/IAHK OTBETOB N2 1 cnpaBa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHWf, HayMHaa C nepBoi knetouku. Kaxayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKTE B OTAENLHOM KNETOYKE B COOTBETCTBUM C NpUBEAEHHLIMM B 6naHKe o6pa3suamu.
EanHuubl n3MepeHni NUcaTb He HYXHO.

Pemnte ypaBHeHue 16+ 5x = —x. Ecau ypaBHeHue umeer Gosiee OIHOTO KODHS, YKaXKUTe
GonbIInit U3 HUX.

OTser:

Kiinent mosyyaer B 6aHke KpeauTHyIo kapTy. Yersipe mocsefHUX 1yu¢pbl HOMepa KapThl CIIy-
yaiiHbie. KakoBa BEpOSTHOCTDb TOTO, YTO 3TH MOCJEAHUE YeThIpe {U(Pbl UAYT NOAPS B NOPsI/Ke
Bo3pactaHus, HanpuMep, 0123 wiu 45677

Orser:

E B tpeyronbuuke ABC yrox C pasen 90°, CH — BbicoTa, AB = 27,

C
COSA = —;— Haiiaure AH.
Orser:
A H B
2
1 1
23.94
Haiinute 3HaueHHe BbIpaXKeHUS 1%/—-
2
Otsert:

HaiiguTe miomajab MOBEPXHOCTH MHOTOIPAHHMKA, M300paskéHHOTO
Ha pUCyHKe (BCe JBYTPaHHbI€ YIJbl NIPSIMbIE).

Orser:

II] Ha pucynke usobpaxén rpaduk y = f(x) — mpoussos- Yy
Hoit ¢yHkuuu f(x). Haiinure abciccy TO4KH, B KOTOPOH
KacaTesibHast K rpapuKy mapajuiesibHa npsiMoit y = 8 — Sx
WJIW COBIIAJIAeT C Heil. 1

3

Orser: N0 ¢ 4
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Msiy 6pocH/IM MO OCTPHIM YIJIOM o K IJIOCKOM TOPH3OHTAJIBHON ITOBEPXHOCTH 3eMJH. Bpems

2v,sina

noJsiéTa Ms1ua (B CeKyH/Zax) omnpezessieTcs o ¢opmye ¢ = . IIpu xakoM 3HaueHUH yria

o (B rpazycax) BpeMs TOJIETA COCTABUT 3 CEKYH/IbI, €CJIH MsSiY OPOCAIOT C HAYaIbHOH CKOPOCTBIO

vy = 30 M/c? Cuuraiite, 4TO ycKOpeHHe cBOOoaHOTO NajeHus g = 10 m/c2.

Orser:

B TIIOHECJIPHUK aKIIHH KOMIIAHHUH ITOAOPOXKAJIH Ha HEKOTOPOE YUCJIO IIPOLCHTOB, a BO BTOPDHHK
IIOCUIECBEJIN HA TO XK€ CaMO€ YHUCJIO MMPOILIEHTOB. B Pe3yJIbTaTe€ OHH CTAJIUM CTOUTDH Ha 4% AcuieB-
Jie, 4€M IIpH OTKPBITUHU TOPIOB B IIOHEAE/JIbHHK. Ha ckosbko MPOLECHTOB MOAOPOXaAJH aKIIMH

KOMIIAHUM B MOHELEJbHUK?

OtserT:

E Ha pucynke usobpaxxens! rpapuxu dbynkumii f(x) = ax un g(x) = kx + b, xoTopsle nepece-

Kaiotcsi B Touke A. Haiiqute opauHaTy Touku A.

P

j—

=Y

Orser:

B Marasune Tpu npozasia. Kaxasrit ©3 HUX 3aHST ¢ KIMEHTOM C BepPOSITHOCTDBIO 0,3 He3aBUCHMO
OT IpYyrux npojasloB. HaliiuTe BEpOSATHOCTH TOTO, YTO B CIy4aifHBII MOMEHT BPEMEHHU BCE TPH

nmpoJaBIlla 3aHATHI OTHOBPEMEHHO.

Otser:

,E Hatinute Touky Munumyma ¢yskimm y = (3x2 — 36x + 36)ex— 36,

OtBer:

He 3abyabte nepeHectu Bce otBeThl B 6iaHK 0TBETOB N2 1 B COOTBETCTBMM C MHCTPYKUMENH NO Bbi-
nonHeHuio pabotel. fpoBepbTe, YTO6LI KaXAbIA OTBET Gbin 3anUcaH B CTPOKE C HOMEPOM COOTBET-
cTByIOWEro 3afaHus.
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[12]

[13]
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Yactp 2

[ina 3anucu peweHnit 1 oTBETOB Ha 3apaHua 12—18 ucnons3yitte BIAHK OTBETOB Ne 2. 3anuwute
CHa4ana Homep BbINONHAEMOro 3ajawua (12, 13 u T.4.), a 3aTeM nonHoe 060CHOBaHHOe pelleHue
u oteeT. OTBeTHl 3anucbiBanTe YETKO M pa3bopunso.

a) Pemmre ypasuenue 27" —6-9" — 32454 = 0.

6) YkaxuTe KOPHU 3TOr0 ypaBHEHUsI, IPUHALIEKALINE OTPE3KY [logg 5; logs 8]

OcHoBaHue npsiMoyrosbHoro napautenenunena ABCDA,B,C,D, — kBaapat ABCD.
a) [oxaxure, yto npsimMbie BD; u AC nepneHIuKy/ISPHBIL

6) Haitaute paccrosinue Mexnay npsambiMu BD, u AC, eciu AB = 4, AA, = 8.

Pemute HepaBenctBo )1 — log,x —(—x—_—fz—xf—s—) > 0.

B uione miaHupyeTcs B3STh KPeAUT B OaHKe Ha cyMMy 5 MJIH py0Jieii Ha 4 roaa. YCI0BHS €ro
BO3BpAaTa TaKOBBL:

— KaXJIbIH SHBapb NOJIT BO3PAaCTa€T Ha 20% 1o CPaBHEHHIO C KOHIIOM IPEABbIAYIIETO Iroja;
—C (beBpaJIﬂ IO UIOHb KaXXJI0ro roja HCO6XOI[I/IMO BBITIJIATHTD YaCTb J0JIT4,

— B UI0JIE€ KAX/I0r'0 rojga J0JITr JOJIXKEH OBITH Ha O/IHY U TY Xe BeJIUYHHY MEHbIIIE 10JII'a Ha UI0JIb
MMpeabIAYyIIETO roaa.

Ckousibko MJIH py6uieii cocTaBuIa obIiasi CyMMa BBIIUIAT TOCJIE TTOTAMIEHUs KPeauTa?

IlepBas oxpyxHOCTB IIpoXOAUT Yepe3 BepiIMHBI A U B TpeyronbHuka ABC M nepecekaeT CTOPOHbBI
AC u BC B Toukax D u E cootBeTcTBeHHO. BTOpast OKpyKHOCTbh MPOXOAUT yepe3 TOYKH D u E
U nepecekaeT nmpoaokenusi ctopoH BC u AC 3a BepmiuHy C B Toukax M u N COOTBETCTBEHHO.

a) Jokaxure, yto npsimass MN napasnenbHa npsiMoit AB.

0) Ilpsimbie MD u NE BTOPUYHO TEPECEKAIOT MEPBYIO OKPYXKHOCTh B TO4Kax X u Y coorser-
crBeHHo. Haiinure e€ paguyc, ecim AX = XY = 2, a AB = 4.

Haiinmure Bce 3Hauenns 0 < a < 2W, IPU KaXJIOM M3 KOTOPBIX YPaBHEHHE
. a 4 nx
sin?a + cos® 7+ 5" = cos? oA

HMEET €ETUHCTBEHHOE DELICHUE.

a) CymecTByeT JIM TaKoe YeTIPEX3HAYHOE YUCJIO, TPOU3BEAeHHE 1IN(PD NeCATUUHOMN 3alMCH KO-
Toporo B 14 pa3 GoJibiiie CyMMbI 1P 3TOro Yncaa?

6) CymecTByeT Jin Takoe YeThIPEX3HAYHOE YHUCJIO, IIPOU3BeieHHe IIUPP AECATUYHOI 3aITUCH KO-
Toporo B 210 pa3 6osbliie cyMM udp 3TOro yucaa?

B) Haiinure Bce Takue YeThIpEX3HAYHBIE YUCJIA, IPOU3BeeHHE HUPD NeCATUYHON 3aITUCH KOTO-
poix B 70 pa3 6osbiiie cyMMBbI UG 3TOTO YHUCIIA.



TPEHUPOBOYHbIA BAPUAHT 27

Yactp 1

OtseToM K 3ajaHuamM 1—11 ABASETCA UeNnoe YUCNO MM KOHEYHas fecaTudHas apobb. 3anuwure
yucno B none oteeta B TekcTe pabotol, 3aTeM nepeHecute ero B BJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEr0 33aAaHWUA, HauMHas C nepBon kneTouku. Kawayio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENbLHOW KNETOYKE B COOTBETCTBUM C NpuBeaEHHbIMM B BnaHke obpasuyamu.
EauHULBI n3MepeHuit nucaTb He HYXHO.

E] Pemute ypaBHenue V24 + 5x = —x. Eciu ypaBHeHue umeeT GoJiee OAHOTO KOPHS, YKaKUTE
MEHBUIMH U3 HUX.

OtBeT:

Kiuent nomyuaer B 6aHKe KPEAUTHYIO KapTy. YeTbipe mMoCaeHUX MUGPbI HOMEPA KapThl CITy-
yaiiHple. KakoBa BePOSITHOCTD TOTO, UTO 3TH MOCTEAHUE YeThIpe HUbPBI UAYT MOAPSA B MOPSIIKE
ybbiBanusi, HanpuMmep, 3210 wiu 65437

OtseT:
EI B tpeyronbhuke ABC yroa C paBen 90°, CH — Bbicota, AB = 15, c
COsA = —g— Haiiaure AH.
Otsert:
A H B
8
11
2°%.24
Haiinute 3HaueHWe BBIPAKEHUST >
2
Otser:
HaiiauTe niomans NoBepXHOCTH MHOTOTPaHHMKA, U300paKEHHOTO 2
Ha PUCYHKe (Bce JByTrpaHHbIE YTJIbl MPSIMbIE). 3/
I
Otser: ~—11
| 5
| 3
|
1y I
—
rd
E Ha pucyHke uzo6paxén rpaduk y = f'(x) — npousBoz- yA
Hol dyHkuun f(x). Haiinute abcuuccy Touky, B KOTOpOit / -
KacaTelbHasi K rpaduky y = f(x) mnapauieibHa y=/1
npsIMON ¥ = 2x + 5 WIN COBIajiaeT C Heil. 1 1
Otset: ‘ 0] 1 i1
. N
N 4
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M4 6poCHJIM TOJ OCTPBIM YIJIOM of K IUIOCKOH FOPM3OHTANBHOI MOBEPXHOCTH 3eMIH. Bpemst

2v,sina

N0JI€Ta MsYa (B CEKYH/IaX) ornpefensercs no gopmye t = . IIpn xakoM 3Ha4YeHUH yria

o (B rpaaycax) BpeMms MOJIETa COCTABUT 2 CEKYH/BI, €CJIM Ms14 6POCAIOT C HaYaabHOH CKOPOCTHIO

vy = 20 m/c? CumraiiTe, 4TO ycKOpeHHe cBoGoAHOrO MaseHus g = 10 m/c2.

Orser:

B cpeny akuuu koMnaHuM NOAOPOXKaIH HAa HEKOTOPOE YMCJIO NMPOLEHTOB, a B YeTBEPT MoJellle-
BeJIM Ha TO )K€ CaMO€e YMCJIO MPOLeHTOB. B pe3ysibTaTe oHM cTanmu cTrouTh Ha 25% JewieBie, yeM

IIpH OTKPBITHH TOPTOB B CpeAy. Ha ckosbko MIPOIIEHTOB NOAOPOXAJ/IH aKIIMH KOMIIaHHHU B CPEJIy?

Orsert:

Ha pucynxke nsobpaxennt rpaduxyu dyuxkmmit f(x) = ay/x u g(x) = kx + b, xoTopbie nepece-

Kaiotcs B Touke A. Haiinute opauHaty touku A.

AY

=Y/

OTser:

B Mmarasune Tpu npozaasua. Kaxxablii ¥3 HUX 3aHST C KJIMEHTOM C BeposTHOCTHIO (0,7 HE3aBHCHMO
oT Apyrux npozaasuos. Haiiiure BepoSITHOCTD TOTO, YTO B CIyYaHHBIH MOMEHT BPEMEHH BCE TPH

npoaaBua 3aHATbI OTHOBPEMEHHO.

Orsert:

Haiiaute Touky MakcumyMma dpyHkumm y = (3x2 — 36x + 36)ex +36,

Otsert:

He 3abyabTe nepeHecTu Bce oTBeTHl B 6naHK oTBeTOB N 1 B COOTBETCTBUM C MHCTPYKLMEH NO Bbl-
nonHeHuio pabotoi. MpoBepbTe, 4TOGLI KaMAbIA OTBET 6biN 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 33aAaHua.




Yacte 2

Ins 3anucu pelweHnin U 0TBETOB Ha 3aaaHua 12—18 ucnonb3yitte BJIAHK OTBETOB N2 2. 3anuwwure
CHayana HoMmep BbINONHAEMOro 3agaHus (12, 13 u T.4.), a 3ateMm nonHoe 060CHOBaHHOe peweHue
u oreeT. OTBeTHLI 3anucbiBanTe YETKO U pa3bopunso.

@ a) PemmTe ypaBuenue 16" —7-8° — 2°*3 4+ 56 = 0.

6) YkaxxuTe KOpDHM 3TOTO ypaBHEHMs, IPMHA/IEXalue oTpe3ky [2; log, 10].

@ OcHoBanue npsimoyrosibHoro napauienenunena ABCDAB,C,D, — xBaapat ABCD.
a) Jokaxwute, uto npsimbie B;D u AC nepneHIuKyJIsPHbL

6) Haiinute paccrosinue mexnay npsimeimu B,D u AC, ecin AB = 6, AA, = 12,

Peirnte HepaBEeHCTBO -I/ 2—log, x%ﬁﬁ > 0.
2

[_Ti—] B uione nyiaHupyeTcs B3aTh KpeaAuT B GaHke Ha cyMMy 6 MuiH pyOJiel Ha 4 rofa. YcioBUS ero
BO3BpaTa TaKOBBL:

— KaXKAblil AHBapb JOJIT Bo3pacTaeT Ha 15% 10 cpaBHEHHUIO ¢ KOHLIOM TIpeAbIAYIIero roja;
— ¢ (peBpasis 1O HIOHb KaXKIOTO roja HEOO6XOAUMO BBIIIJIATUTH YacThb J0JITa;

— B HI0JI€ KaXXJ0T0 roga A0JI TOJXKEH ObITb Ha OJHY U TY Xe BEJIUYUHY MEHbIIIE J0J/II'a Ha UIOJIb
nmpeabiAyuiero roja.

Ckosbko MJIH py6Jieii cocTaBuia 001Iasi CyMMa BBIILIAT [IOCJIE TIOTalleHHsI KpeauTa?

TlepBast OKpY>KHOCTb MPOXOAUT Yepe3 BepiHbl A U B Tpeyrosibiuka ABC u nepecekaeT CTOPOHbI
AC u BC B Toukax D u E cooTBeTCTBeHHO. BTOpasi OKpy>XHOCTh POXoAuT Yepe3 Touku D u E
U nepecekaeT npoaospkeHusi cropod BC u AC 3a BepuinHy C B Toukax M u N cOOTBETCTBEHHO.

a) Joxaxure, yto npsiMmast MN napauienbHa NMpsiMOi AB.

6) Ilpsimbie MD u NE BTOPMYHO TiepeceKaioT MEPBYI0 OKPYXXHOCTb B ToukaX X U Y cooTser-
ctBeHHo. Halinute eé paguyc, ectu AX = XY = 4, a AB = 6.

Haiinure Bce 3Hauenust 0 < a < 27, mpu KakaIOM U3 KOTOPHIX ypaBHEHHE
in4 48 x? 2
sin‘a + cos —2—+4 = Ccos?mx
MMeeT eIMHCTBEHHOE pellleHue.

a) CyuiecTByeT JiM TaKoe YeThIPEX3HAUYHOEe YHCJIO, Tpou3Be/ileHHe HU(p AeCATUYHON 3allMCH KO-
Toporo B 20 pas 6osbuie cyMMBI LU(P 3TOro YUca?

6) CyIecTByeT Jid TaKOe YEThIPEX3HAYHOE YUCJIO, IPOU3BEAeHNE UUGP NECATUIHOMN 3aIUCH KO-
Toporo B 294 pasa Gosbine cyMM 1udp 3TOro Yncaa?

B) Haiinure Bce Takue yeTbIpéx3HauHble YKCJIA, IPOU3BeaeHUE LUDP AECATHYHON 3alMCH KOTO-
phiX B 84 pasa GoJiblie cyMMbI (P 3TOrO YUCIHIA.
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TPEHUPOBOYHbIA BAPUAHT 28

Yacts 1

OteeToM K 3agaHuaM 1—11 ABNAETCA LENOe YUCNO MM KOHEYHas AecATUYHas Apobb. 3anvwure
Yyucno B none oTeeTa B TekcTe paboTel, 3aTem nepeHecute ero B BJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEr0 33JaHusA, HaYWHAA C nepBon knetouku. Kawpyio uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENbHOM KNETOYKe B COOTBETCTBMW C NPUBEAEHHBIMU B GnaHke obpasyamu.
EAuHMUBI U3MEpEeHUIA NUCATh He HYMHO.

[_T_] Pemnte ypaBHenue /36 + 5x = —x. Eciu ypaBHeHHe uMeeT (oJjiee OZHOTO KODHSI, YKaXKHTe

GOJIBIIUH U3 HUX.

Orser:

KnueHt mosyyaer B 6aHke KpenuTHyio KapTy. Tpu nmociequux uudpsl HoMepa KapThl Coy4aii-
Hble. KakoBa BEpOATHOCTD TOTO, YTO 3TH MOC/IEAHHE TPU UUMPBI UAYT MOAPSIA B MOPSIIKE BO3-
pactanusi, Hanpumep, 012 wnu 345?

Otger:
I:i__:l B tpeyrosnbhuke ABC yroa C pasen 90°, CH — BbicoTa, AB = 49, C
cosA = g Haitgure AH.
Otsert:
A H B
3
11
2 .6
: e
4 | Haiiiute 3HaueHHe BbIPaXKeHUS 3
5
Orser:
Haiiaure nionaab MoBEPXHOCTH MHOTOTPAHHUKA, H300PasKEHHOTO 5
Ha PUCYHKe (Bce AByTrPaHHbIe YIJIbl IPSIMBbIE). 3 |
. 1
Otsert: R — L
| 6
| 3
)
e — — = = —
-
’/
E Ha pucynke usobpaxén rpaduk y = f (x) — NMpousBoz- YA
Hoit ¢pynkuuu f(x). Hailaute abcuuccy TOYKH, B KOTO- RS
poii kacaTeinpHas kK rpaduky y = f(x) mapauienbHa rd Y
npsimoii ¥y = 3x — 6 WM coBlajaeT C Hell. [ 1l o
Orsert: ‘ 0] 1 x
\
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Msu 6pOCl/IJII/I oA OCTPBIM YIJIOM o K ILJIOCKOM FOpHSOHTZUIbHOﬁ MMOBEPXHOCTH 3€EMJIN. BpeMH

2y, sina

nosiéta Ma4a (B ceKyHzax) omnpezeJsiercs mo gopmyse t = . [Ipu KakoM 3HaYeHUM yrja

o (B rpamycax) Bpems moji€Ta cocTaBuT 1,9 CeKyH[sI, ecu M4 6pOCaloT C HayaJbHOH CKO-
pocTbio vy = 19 m/c? CuuraiiTe, uTo yckopenue cBoboaHoro nanenust g = 10 m/c2.

OtBer:

B moHeze/IbHUK aKili¥ KOMIIAHHH MMOJ0POXKAIH Ha HEKOTOPOE YUCJIO NPOILIEHTOB, @ BO BTOPHMK
TIoZleLlIeBe/IM Ha TO e caMoe YMCJIO MPOIeHTOB. B pe3y/ibTaTe OHM CTaJy CTOUTDH Ha 1% Jeries-
Jie, YeM TpH OTKPBITUM TOPTOB B MOHenxenbHUK. Ha CKOJIBKO TIPOLEHTOB TIOJIOPOXKATH aKI[UH
KOMITaHUHY B TOHEIEJIbHUK? ‘

OTBeT:

Ha pucynke uzobpaxens! rpaduku ¢yskumii f(x) = ayx u g(x) = kx + b, xoropsle nepece-
Kaiotrcs B Touke A. Haiinure opauHary Touku A.

/ p
y.4 p.d
1 ~£1
ol 1/ el
.
pd

Orser:

Ilo or3piBaM mokynatesned MBaH MBaHOBHY OlLleHWJI HAZEXHOCTb ABYX UHTEPHET-Mara3MHOB.
BeposiTHOCTb TOrO, YTO HYXKHBIH TOBap JOCTaBAT B 0003HaYEHHOE BPEMS U3 MarasMHa A, paBHa
0,8. BepoATHOCTB TOrO, YTO 3TOT TOBAP JAOCTABAT B 0603HaYeHHOE BpeMs U3 MarasuHa b, paBHa
0,9. Msan VBanoBUY 3aka3ay ToBap cpa3y B 06oux MarazuHax. CuuTasi, YTO HHTEpPHET-Marasu-
HbI PabOTAIOT HE3aBUCUMO APYT OT APYTa, HaiuTe BEPOATHOCTb TOrO, YTO HU OJMH MarasuH He
JIOCTaBUT TOBap BOBpeEMSI.

OtBer:

Haiingure Touky Makcumyma dyHkuuu y = (x2 — 10x + 10)e> =,

OrtBerT:

He 3abypbTe nepeHectu Bce oTeeTsl B 6naHK 0TBeTOB N2 1 B COOTBETCTBUM C MHCTPYKLMUEA NO Bbi-
nonHenunio pabotsl. MpoBepbTe, YTOOLI KaXMAbIA OTBET Oblfi 3aNUCaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEr0 3aAaHus.
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Yactb 2

[nsa 3anucu peweHunt u 0TBETOB HA 3afaHuA 12—18 ucnonb3yitte BJJAHK OTBETOB Ne 2. 3anuwwure
CHayana HoMep BbINONHAEMOro 3ajaHuA (12, 13 u T.p.), a 3aTeM nonHoe 060CHOBAHHOE peleHue
n oteeT. OTBeTHl 3anucbiBaiTe YETKO U pa3bopuuBo.

[I_E] a) Pemmvre ypaBHeHue 343" — 249" — 7774 % = 0.

6) YkaxuTte KOPHHM 3TOTO ypaBHeHMs, IPUHALJIEKAINE OTPE3KY [10g7 %; log, B:I.

@ OcnoBanue npsimoyrospHoro napauienenunena ABCDA,B,C,D, — kBaznpar ABCD.
a) [doxaxwure, yto npsimpie A;C v BD neprneHANKYJISPHBL

6) Haitnure paccrosinue mexnay npsmeimu A;C u BD, eciu AB = 6, AA, = 16.

[E Peniute HEpaBeHCTBO -|/1 +log, x W > 0.
3

[_'_T__.r,—] B uiosie niiaHupyeTcst B3sITh KpeAUT B GaHKe Ha cyMMY 4,2 MiIH py6iieit Ha 4 roaa. Y cioBus ero
BO3BpaTa TaKOBBI:

— KaXk[plil iHBapb A0JT Bo3pacTtaeT Ha 10% Mo cpaBHEHMIO ¢ KOHILIOM IIPebIAYLIErO IOAa;

— ¢ (eBpasis N0 UIOHb KAXKIOTO Trojia HEOOXOAUMO BHIIUIATHTD YaCTh [I0JITa;

— B MI0JI€ KaXKIOTO rojia I0JIT A0JIKEH ObITh Ha OfHY U Ty XK€ BEJIMYMHY MEHBIIE [0/ITa Ha UI0JIb
IpeabIAYLIETO Toa.

CKOJIBKO MJIH p}’6JIeﬁ COCTaBHJIa 061113}1 CyMMa BbIIJIAT IIOCJI€ NMOTrallieHUs erlII/ITa?

[lepBast OKpY>KHOCTb MPOXOAUT Yepe3 BeplIMHbI A u B Tpeyronbsuuka ABC U nepecekaeT CTOPOHBI
AC u BC B Toukax D u E cooTBeTcTBEHHO. BTOpasi OKpyKHOCTb IPOXOAUT yepe3 Touku D u E
U nepecekaet npoaoskeHusi cropod BC u AC 3a Bepuinny C B Toukax M 1 N COOTBETCTBEHHO.

a) Jlokaxwure, uto npsiMasi MN mapaJjiienbHa npsiMoit AB.
6) IIpssmbie MD u NE BTOPUYHO NMepeceKaioT MepBYIO OKPYXKHOCTb B Toukax X u Y cooTBert-
ctBenHo. Halinure e€ paauyc, ecnmm AX = XY = 4, a AB = 10.

@ Hajinure Bce 3nHayeHus 0 < a < 2x, npu KaXXJOM U3 KOTOPBIX ypaBHeHHE

. 6
sin2a + costa + 3" = cos?nx

HMEET €AUHCTBEHHOE PEIICHHUE.

a) CymecTByeT JIM TaKoe YeThbIPEX3HAYHOE YUCIIO, IpoU3BeieHHe P AeCATUYHOM 3aMUCH KO-
toporo B 30 pa3 6osbiie cyMMbl 1iu¢p 3TOro yncia’?

6) CymecTByeT JiM TaKOe YeThIPEX3HAYHOE YHCJIO, MPOU3BeeHHe HUPP AeCATHYHOI 3alHCH KO-
toporo B 200 pa3 6osibitie cymMm UUGP 3TOTO YKcaa?

B) Haiinure Bce Takue 4eThIpEX3HAUHBIE YKCJIA, TPOM3BeAeHNE LH(P AeCATHYHOM 3alIMCH KOTO-
pbix B 64 pasa GoJblie cyMMbI TP TOrO YUCIA.
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TPEHUPOBOYHbIA BAPUAHT 29

Yacts 1

OTBETOM K 33paHUAM 1—11 ABNAETCA LENOe YUCAO UAKM KOHEYHas AecATU4Has Apobb. 3anuwure
YuCno B none oTBeTa B TeKcTe paboTwl, 3aTeM nepexecute ero B bJIAHK OTBETOB Ne 1 cnpaBa oT Ho-
Mepa COOTBETCTBYIOWEro 3afdaHMA, HauyMHan C nepsoi Knetoukn. Kaxpylo uudpy, 3HaK «MUHYC»
W 3aNATYI0 NUWKUTE B OTAENLHOW KNETOUKE B COOTBETCTBUW C NPUBEAEHHBIMM B GnaHke o6pasuamu.
EanHMub n3MepeHnii NUCaTb He HYXHO.

|I] Pemnte ypaBHenne )7 + 6x = —x. Eciu ypaBHeHHe HMeeT Oojiee OQHOTO KODHS, YKaKuTe
MEHBIIUHN U3 HUX.

OtBeT:

E KinenT nonydaer B 6aHke KpeaAuTHyIO KapTy. TpHu nociaennux uudps Homepa KapThl CIydai-
Hbie. KakoBa BEPOSITHOCTD TOTO, UTO 3TH IOCJTIEAHHE TPH LUGPHI UAYT MOAPSA B MOPsifiKe YObI-
BaHHs, HarpuMep, 876 wiu 4327

OTsert:

[ZI B tpeyronbuuke ABC yron C pasen 90°, CH — BbICOTa, C
AB = 49, cosA = % Haiinure AH.

Otser:

o

1
3.3

Haitnure 3Hauenue Bolpakenus | ——
V3

Orser:

[Zl HaiinuTe niomans noBepXxHOCTH MHOTOTPaHHHMKA, H306paXEHHOTO

Ha PHCyHKe (BCe JBYTPaHHBIE YIJIbI IIPSIMBIE).
Otser:
R S
P
”
”~
[g_—l Ha pucynke usobpaxén rpapuk y = f'(x) — nmpoussox- YA
Ho# ¢ynkimu f(x). Haiiaure abcumccy TOYKH, B KOTO-
poit KacaTenpHasi K rpaduky y = f(x) mapasienbHa
npAMOR y = 3x + 1 WM coBmamaeT ¢ Heil. A 1
\ 0 x

Otser: 1

y=1 N1
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168

M4 6pocHIH TIOJ OCTPBIM YIJIOM o K IJIOCKOM TOPU30HTAJIBHOM IOBEPXHOCTH 3eMJIU. Bpemst

2y,sina

noJ€Ta Msva (B ceKyHJax) onpenensiercss no gopmyse ¢t = . IIpu kakoMm 3HaYeHUM yriia

o (B rpagycax) BpeMs MosiéTa cocTaBUT 1,8 CeKyH/bl, eciu Msi4 GPOCAIOT C HAYaIbHOM CKO-
poctbio v, = 18 M/c? CuuraiiTe, 4TO ycKOpeHHe cBoboaHOrO nagenus g = 10 m/c2

Otsert:

B ueTBepr a1y KOMIaHUM IOAOPOXKAIM Ha HEKOTOPOE YMUCJIO IPOLIEHTOB, a B MATHULLY TOZelle-
BEJIM Ha TO K€ CaMOe YHMCJIO MPOIeHTOB. B pe3ysibTaTe OHU CTaiu CTOUTb HA 9% HelieBie, yeM
TIPY OTKPBITUH TOProB B yeTBepr. Ha ck0JIbKO NPOLIEHTOB MOAOPOXKAIN aKIUM KOMIIAHUH B YeTBepr?

OTser:

Ha pucynke usobpaxxenst rpadpuxu ¢pyukuuii f(x) = ayx u g(x) = kx + b, xoTopsle nepece-
KaloTcs B Touke A. Haliaute opauHaTy TOUKH A.

A

R/

OTser:

[To or3biBaM nmokymnateseil Muxaus MuxailloBUY OLIeHUJ HAZEKHOCTD [BYX UHTEPHET-Marasu-
HOB. BeposiTHOCTb TOrO, YTO HYXHBIN TOBap AOCTABAT B 00O3HaUeHHOe BpeMs M3 MarasvHa A,
paBHa 0,94. BeposTHOCTb TOTO, YTO STOT TOBAp AOCTABST B 0603HaUeHHOe BPeMsl U3 MarasuHa b,
paBHa 0,89. Muxaun MuxaiioBuy 3aka3an ToBap cpady B oboux MarasuHax. CyMTas, 4To
HHTEPHET-Mara3uHbi paboTalOT HE3ABUCUMO APYT OT JAPYyra, HaWuTe BEPOATHOCTb TOTO, YTO HU
OIWH Mara3vH He JOCTaBUT TOBAp BOBPeMs.

OtBeT:

Haiimute TOUuKy MakcuMyMa QyHKIMU y = (X — 2)%ex -6,

OtgerT:

He 3abyabTe nepeHecTu Bce oTBeTHl B GnaHk otBeToB N° 1 B COOTBETCTBUM C UHCTPYKUWEH NO Bbi-
nonHenuio pabotul. Nposepbre, YTO6LI KAXABIA OTBET OGblN 3anUcaH B CTPOKE C HOMEPOM COOTBET-
CTBYIOWEro 3afaHua.




[12]

[13]

5]

Yactp 2

[ina 3anncK peweHuit U 0TBETOB HA 3aaaHuA 12—18 ucnonb3yiite BJIAHK OTBETOB Ne 2. 3annwwure
CHa4ana Homep BLINOAHAEMOro 3aaaHua (12, 13 u 7.4.), a 3aTeM nonHoe 060CHOBaHHOE pelleHne
u oteeT. OTBETHI 3anucbiBaiiTe 4€TKO M pa3bopyuso.

a) Pemure ypasnenue 625 — 3-125" — 571 + 2

5=0.

6) YkaxxkuTe KOpPHM 3TOTO ypaBHEHHUs, IPUHaJIexalire oTpe3Ky [logs2; 1].

OcHoBanue npsiMoyrosbHoro napamuienenumnena ABCDA,B,C,D, — xBaapatr ABCD.
a) Hokaxure, uyro npsimbie ACy U BD mepneHAUKYJISPHBL.

6) Haiigute paccrosinue Mexxay npsmbimu AC, u BD, ecniu AB = 4, AA, = 10.

Pemute HepaBeHCTBO -|/2 +log,; x %21)- < 0.
5

B uiosie miaHupyeTcs B3sITh KpeAuT B GaHke Ha cymmy 4,8 MiiH py6uieii Ha 4 rozga. Y ciioBust ero
BO3BpaTa TaKOBBI:

— Kak[blil IHBapb AOJT Bo3pacTaeT Ha 20% MO CPaBHEHHUIO C KOHI[OM MpebIAYILETO TOa;
— ¢ ¢eBpasist IO MIOHb KAXKIOTO roa HeoOXOAMMO BBIIJIATUTh YaCTh AOJITA;

— B MI0JIe KaX/I0TO To/a 0T 0JKeH ObITh Ha OfHY M Ty e BeJMYMHY MeHblle J0JITa Ha MI0Jb
TpebiyIIero roja.

Ckosbko MJIH py6Jieii cocTaBuiIa obiiasi CyMMa BBIILIAT TI0C/Ie TTOTallleHUst KpeauTa?

IlepBasi okpy>KHOCTb MPOXOAUT Yepe3 Bepiuunbl A U B TpeyrosbHika ABC U nepecekaeT CTOPOHBI
AC u BC B Toukax D u E coorBetcTBeHHO. BTOpasi okpy>kHOCTb MpoxoauT 4yepe3 ToOuku D u E
W TiepeceKaeT MponokeHusi ctopoH BC u AC 3a sepuuny C B Toukax M u N COOTBETCTBEHHO.

a) Jlokaxwure, yto npsiMasi MN napasiienbna npsiMmoit AB.

6) IIpsimbie MD u NE BTOPUYHO MeEpeceKaloT IEePBYI0 OKPYXHOCTb B Toukax X u Y cooTBeT-
crBeHHo. Haiinure eé paauyc, eciu AX = XY =4, a AB = 8.

Haiinute Bce 3Hauenusi 0 < @ < 27, mpH KaXIOM M3 KOTOPBIX YPaBHEHHE

. x4
sin®2a + cos?a + 2° = cos? X

HMEECT €AMHCTBEHHOE DEILIEHUE.

a) CyuecTByeT JIu TaKOe YeThIPEX3HAYHOE YHCJIO, IIPOM3BeaeHHe LMD AeCATHYHOMN 3aIIMCH KO-

Toporo B 10 pa3 60Jbilie CyMMbI UDP 3TOro yrcaa?

6) CyuiecTByeT Jid Takoe YETHIPEX3HAYHOE YUCJIO, TPOM3BEAeHHE UM AeCATUYHOM 3aIIUCH KO-
TOpOro B 245 pa3 GoJibilie cyMM HUDP 3TOro Yncaa?

B) HaiinuTe Bce Takue yeThIPEX3HAUHBIE YUCJIA, IIPOU3BeAeHNE LUPD AECATUIHON 3aITUCH KOTO-
phIX B 49 pa3 6ouibliie CyMMbI (P ITOro YUCIA.
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TPEHUPOBOYHbIA BAPUAHT 30

Yacrs 1

OtBeToM K 3ajaHuAM 1—11 ABNAETCA UENOe YUCNO MNU KOHEYHAA AeCATMYHas Apobb. 3anuwute
4MCNO B None oTBeTa B TeKcTe paboTbi, 3ateM nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpaBa oT Ho-
Mepa COOTBETCTBYIOWEro 3ajaHWA, HauuHas C nepsoW Knetouku. Kaxayio ungpy, 3HaK «MUHYC»
U 3aNATYIO NUWKUTE B OTAENbHON KNETOYKE B COOTBETCTBUM C NPUBEAEHHbIMM B BnaHke obpasuamu.
EavHUUBI U3MepeHUN NUCaTb He HYXKHO.

m Pemte ypaBHenue Y27 + 6x = —x. Ecau ypaBHeHHe uMeeT Gojiee OTHOTO KOPHS, YKaXKHTe
GOJIBIINI U3 HUX.

OteeT:

IZ] Kivent nosydaet B 6aHKe KpeAMTHYIO KapTy. YeTbipe MOCAeAHUX MUGPB HOMEPA KapThl CIy-
yaitHble. KakoBa BEpPOATHOCTD TOTO, YTO 3TH MOCJIEHUE YeThIpe HUDPHI COCTOAT U3 ABYX MOBTO-
PAIOUINXCS TPYIII 1O 2 pasauyHbie 1udpsl, Hanpumep, 0404 mwin 52527

Otser:

E B tpeyrosbuuke ABC yron C pasen 90°, CH — BbICOTa, c
AB = 49, cosA = % Haiigute AH. ‘

Otser:

Halinute 3HaueHUe BbIpaXKeHUA

Otser:

E:] Haiiaure 1ionaab MOBEPXHOCTH MHOTOTPAHHHKA, H300PaKEHHOTO
Ha pPUCYHKe (BCe JABYTPaHHbIE YIJIbl MPSIMBIE).

Otsert:

E:I Ha pucynke uzobpaxén rpaguk y = f (x) — npousBoa- | 1A
Hoit pynkuuu f(x). Haitqure abcuyccy TOYkH, B KOTO-
poii KacaTesbHasi K rpaduKy y = f(x) napajienbHa npsi-
MOM y = 8 — X WIM COBIAZAET C Heil. 1 1

=Y

OTserT:

y =[x
I
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Mty GpoOCHIIH MO/ TIOZ OCTPBIM YIJIOM of K IIJIOCKOI TOPU3OHTAIbHON MOBEPXHOCTH 3eMH. Bpe-

2v,sinat

Ms MOJIETa MsT4a (B CeKyH/ax) onpezessieTcs o ¢opmye ¢ = . IIpu kakoM 3HaueHHUHU

yrja o (B rpagycax) BpeMsi MOJIETa COCTaBHUT 1,5 CeKyH/bI, eciit M4 6pPOCaIoT ¢ HayabHOM CKO-
pocThio v, = 15 M/c? CumraiiTe, 4TO ycKopeHue cBoboaHOrO mnajeHus g = 10 m/c2.

Ovset:

B deTBepr akiuu KOMIAHUHU NOJIOPOXKATM Ha HEKOTOPOE YMCJIO MPOLIEHTOB, a B MATHUILY IOJ/ie-
IeBEJIM Ha TO XK€ CaMO€e YMCJIO MPOLEHTOB. B pe3ysibTaTe OHM CTanu CTOMTb Ha 36% nelueBie,
YeM MPH OTKPHITUM TOProB B ueTBepr. Ha cKOJIbKO MPOLIEHTOB MOJOPOXAIN aKLIMKM KOMIIaHHH
B YeTBepr?

OtBeT:

Ha pucynke uso6paxenn! rpabuxu dyuxumii f(x) = ayx u g(x) = kx + b, xoTopble nepece-
Kaiotcs B Touke A. Haiiaute opauuaty Touyku A.

Y,

/
=Y

Ovsert:

ITo orapiBam noxymnatesieit Bacuuii BacuipeBuu olieHMI HaZI€XKHOCTh ABYX MHTEpHET-Mara3u-
HOB. BeposAITHOCTb TOTO, YTO HY>KHBIH TOBAap AOCTAaBAT B 0003HAaYEHHOE BpeMsl U3 MarasuHa A,
paBHa 0,93. BeposiTHOCTb TOTO, YTO 3TOT TOBAp AOCTABAT B 0003HAY€HHOE BpeMsi U3 MarasuHa b,
paBHa 0,94. Bacuiuii BacuibeBud 3aka3as ToBap cpa3dy B o6oux MarasuHax. CYuTasi, 4YTo HHTEp-
HeT-MarasMHbl paboTaloT HE3aBUCHMO APYT OT APYra, HAWAMTE BEPOSTHOCTb TOTO, YTO HU OAUH
Mara3uH He JOCTaBUT TOBAp BOBpPEMsI.

OvBert:

Hajigute Touky MUHMMyMa QyHKkuMu y = (x — 2)%ex-5.

Orser:

He 3abyabte nepeHecTu Bce oTBeTbl B GAaHK 0TBETOB N2 1 B COOTBETCTBUM C MHCTPYKLUMEH NO Bbi-
nonHeHuio pabotul. MpoBepbTe, YTOGLI KaxAbiih OTBET OblA 3anucaH B CTPOKE C HOMEPOM COOTBeT-
CTBYIOWEr0 3aaHUA.
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[12]

[13]

5
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Yactb 2

[ina 3anucu peweHnit U 0TBETOB Ha 3apaHns 12—18 ucnonbsyite BJIAHK OTBETOB Ne 2. 3anuwwure
CHa4ana HoMep BbINOJAHAEMOro 3apaanua (12, 13 u 1.4.), a 3ateM nNonHoe 06OCHOBaHHOE peuweHue
n oteet. OTBETHI 3anuncbiBaiiTe YETKO U pa3Bopumeo.

a) Pemnte ypaBHenne 125" — 9-25" + 23.5 - 15 = 0.

6) YKaxuTe KOPHH 3TOrO ypaBHEHHsI, IPUHAJIEXKAIHME OTPE3KY |:log5 %; logs 4].

OcHoBanue npsiMoyrosbHoro napayuienenunena ABCDA,B,C,D, — kBaxpat ABCD.
a) Jloxaxwure, uto npsmble BD; u A;C, nepneHanKyJIsipHBbI.

6) Haiinute paccrosiue Mexay npsimbimu BD, n A,C,, ecntu AB = 6, AA, = 18.

Pemvite HepaBencTBo /3 — log, x W <0.

B uiose nianupyercs B3siTh KpeqUT B OaHKe Ha CyMMY 5,6 MiiH py6iieii Ha 4 roga. YcaoBus ero
BO3BpaTa TaKOBBI:

— KaXk/Iblii STHBapb JOJIT BO3pacTaeT Ha 15% 110 cpaBHEHUIO ¢ KOHIIOM NPEAbIAYILEro Iofia;
— ¢ ¢eBpass MO UIOHb KAXKIOTO roga He0OXOAUMO BBHIILIATUTD YacCTh AOJIa;

— B MI0JIe KaX/I0TO TO/Ia IOJIT AOJKEH ObITh HA OMHY U TY K€ BEJMYMHY MEHBILE J0JIra Ha MIOJIb
MIPebIIYIIETO TOAA.

CkoJsibko MJIH py06uieit coctaBuiia o6mias cyMMa BBIILIAT T0C/Ie MOTalieHUs] KpeauTa?

IlepBast OKPY>XHOCTb TPOXOAUT 4epe3 BepiuiHbl A U B TpeyronbHuka ABC u nepecekaer CTOPOHBI
AC u BC B Toukax D u E cooTBeTCTBEHHO. BTOpasg OKPY>KHOCTb IIPOXOAUT Yepe3 Touku D u E
U nepecekaeT npoaoskenus: ctopod BC u AC 3a BepuHy C B Toukax M v N COOTBETCTBEHHO.

a) Jlokaxure, yTo npsiMasi MN napasiyieibHa npsiMmoii AB.

6) IIpsimble MD u NE BTOpDHYHO NepeceKaroT NMepBYI0 OKPYKHOCTh B Toukax X M Y cOOTBeT-
ctBeHHO. Haiinute eé paguyc, ecitu AX = XY =6, a AB = 8.

Haiinure Bce 3HaueHust 0 < a < 27, npH KaXkIOM U3 KOTOPbIX YpaBHEHHE

. 8
sin22a + cos‘a + 8" = cos2mx

HMEET €IHHCTBEHHOE PDELICHUE.

a) CyulecTByeT M TaKoe YeThIPEX3HAUHOE YKCJIO, IIPOU3BeieHre UMP AeCATUYHON 3aIUCH KO-

Toporo B 16 pa3 6osbiie cyMMbl 11 p 3TOr0 yncia?

6) CyuiecTByeT /I TaKOe YETBIPEX3HAYHOE YUCIO, TPOU3BeAeHHEe MDD AECITUUHOM 3AMKMCH KO-
Toporo B 225 pa3 6oJiblie cyMM LGP 3TOro yucaa?

B) Haiinure Bce Takue yeThbIpEX3HaUHBIE YUCJIA, TIPOU3BeeHHEe LUDP AeCATUYHOM 3aKMCH KOTO-
‘poix B 126 pa3 Gosbiiie cyMMBbI 1IHGP 9TOrO YKCIIA.



OTBETDI

1.1. PayuoHanbHble ypaBHEHUA U BbIpaXKeHUA

1.14.14. -3. 1.1.2, 9,5. 1.1.3. 22. 1.1.4. -3. 1.1.5. 1,1. 1.1.6. 9. 1.1.7.10. 1.1.8. -2. 1.1.9. 3,5.
10.10.1.1.11. 7. 11,12, -5.1.1.13. 2. 1.1.14. 3,5. 1.1.15. 2. 1.1.16. —3. 1.1.17. —1. 1.1.18. -2.
A9, -1, 1.1.20. 10. 1.1.21. -5. 1.1.22, 1. 1.1.23. 5. 1.1.24. 4. 1.1.25. 4. 1.1.26. 8. 1.1.27. -2.
101129, 2. 1.1.30. —1. 1.1.31. 75. 1.1.32. 50. 1.1.33. 12. 1.1.34. 15. 1.1.35. 4000.
. 5000. 1.1.37. 2,2. 1.1.38. 1,8. 1.1.39. 1,6. 1.1.40. 0,8. 1.1.41. 15. 1.1.42. 10. 1.1.43. 45.
. 60.1.1.45. 55. 1.1.46. 44. 1.1.47. 100. 1.1.48. 84. 1.1.49. 400. 1.1.50. 860. 1.1.51. 1. 1.1.52. 5.
. 4,83. 1.1.54. 17,23. 1.1.55. 0,27. 1.1.56. 0,12. 1.1.57. 40. 1.1.58. 4. 1.1.59. 3. 1.1.60. 4.
.3.1.1.62. 4. 1.1.63. 10. 1.1.64. 18. 1.1.65. 56. 1.1.66. 48. 1.1.67. 16. 1.1.68. 15. 1.1.69. 4.
< 19.1.4.74. 11, 1.1.72. 3. 1.1.73. 6. 1.1.74. 26. 1.1.75. 12. 1.1.76. 15. 1.1.77. 28. 1.1.78. 24,
.12.1.1.80. 18.1.1.81. 17. 1.1.82. 34. 1.1.83. 125. 1.1.84. 90. 1.1.85. 4. 1.1.86. 25. 1.1.87. 69.
. 72. 1.1.89. 150. 1.1.90. 550. 1.1.91. 96. 1.1.92. 108. 1.1.93. 40. 1.1.94.60. 1.1.95. 52.
.49.1.1.97.6.1.1.98. 9. 1.1.99. 4. 1.1.100. 9. 1.1.101. 12. 1.1.102. 15. 1.1.103. 6. 1.1.104. 8.

Iﬂt-ll-hl-lt-ll-hl-l'i-ll.-lt-ll-h
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1.2. UppaunoHanbHble YypaBHEHUA U BblpaXKeHUA

1.2.1.4.1.2.2. 3.1.2.3. 16. 1.2.4. 105. 1.2.5. 4. 1.2.6. —6.1.2.7. 6. 1.2.8. 3. 1.2.9. 2. 1.2.10. —10.
1.2.41. 2. 1.2.142. 2. 1.2.13. -9. 1.2.14. 5. 1.2.15. 21. 1.2.16. 3. 1.2.17. —4. 1.2.18. 6. 1.2.19. 2.
1.2.20. -8. 1.2.24. 11. 1.2.22, -279. 1.2.23. -2. 1.2.24. 7. 1.2.25. 13500. 1.2.26. 24 500.
1.2.27. 11,25. 1.2.28. 21,25. 1.2.29. 6000. 1.2.30. 10 000. ’

1.3. CreneHHble ypaBHEHUA U BbIpaXKeHUA

1.3.1. 1. 1.3.2. 2. 1.3.3. 5. 1.3.4. 4. 1.3.5. 49. 1.3.6. 3. 1.3.7. 64. 1.3.8. 7. 1.3.9. 25. 1.3.10. 9.
1.3.11.15.1.3.12, 125.1.3.13. 243. 1.3.14. 2,25. 1.3.15. 45.1.3.16. 8. 1.3.17. 1. 1.3.18. 2. 1.3.19. 0,25.
1.3.20. 1296.1.3.21. 4.1.3.22. 121.1.3.23. 1,5. 1.3.24. 1. 1.3.25. 108. 1.3.26. 3,2. 1.3.27. 6. 1.3.28. 0.
1.3.29. 7. 1.3.30. 4,5. 1.3.31. 5. 1.3.32. 6,5. 1.3.33. —7. 1.3.34. 2. 1.3.35. 8. 1.3.36. 5. 1.3.37. 3,5.
1.3.38. —0,5. 1.3.39. 1. 1.3.40. 2,5. 1.3.41. 20. 1.3.42. 32. 1.3.43. 0,5. 1.3.44. 0,2.

1.4. TpuroHoMeTpu4yeckue ypaBHEHUA U BbIpPaXKeHUA

1.4.1.-0,5.1.4.2. —0,5. 1.4.3. —0,36. 1.4.4. 45,08. 1.4.5. —3. 1.4.6. —0,2. 1.4.7. 4. 1.4.8. 81. 1.4.9. 3.
1.4.10. —-24.1.4.11. —-476.1.4.12. —41. 1.4.13. —6. 1.4.14. —44. 1.4.15. 96. 1.4.16. 87. 1.4.17. —45.
1.4.18. 51. 1.4.19. 10. 1.4.20. 35. 1.4.21. —48. 1.4.22. —-35. 1.4.23. —28. 1.4.24. 17. 1.4.25. 24.
1.4.26. 1. 1.4.27. —12. 1.4.28. -18. 1.4.29. —30. 1.4.30. —0,5. 1.4.31. —7,5. 1.4.32. 2. 1.4.33. —12.
1.4.34. —4. 1.4.35. —24. 1.4.36. —-38. 1.4.37. 0,16. 1.4.38. 0,96. 1.4.39. 0,6. 1.4.40. 6,4. 1.4.41. 0,5.
1.4.42.1,5.1.4.43. —2. 1.4.44. —1.1.4.45. —3. 1.4.46. 1. 1.4.47. 90. 1.4.48. 45. 1.4.49. 15. 1.4.50. 60.

1.5. Jlorapupmuyeckue ypasHeHUA U BbipaXKeHUA

1.5.1.3.1.5.2.3.1.5.3. -2,5.1.5.4. —2.1.5.5. 1.1.5.6. 3.1.5.7. 7. 1.5.8. —0,5. 1.5.9. 72. 1.5.10. 343.
1.5.41. 9. 1.5.12. 4. 1.5.13. —4. 1.5.14. 4. 1.5.15. 2. 1.5.16. 3. 1.5.17. —1. 1.5.18. 3. 1.5.19. 2.
1.5.20. 2. 1.5.21. —1.1.5.22. 1331.1.5.23. 8. 1.5.24. 7. 1.5.25. 7. 1.5.26. 9. 1.5.27. —348.1.5.28. —13.
1.5.29. 3. 1.5.30. 4. 1.5.31. —0,4. 1.5.32. —11. 1.5.33. 2. 1.5.34. 2. 1.5.35. 8. 1.5.36. —1,5. 1.5.37. 3.
1.5.38. —3. 1.5.30. 14. 1.5.40. 54. 1.5.41. 26.

1.6. PyHKUMH

1.6.1. -10. 1.6.2. —10,5. 1.6.3. 4. 1.6.4. —15,5. 1.6.5. 14,5. 1.6.6. —15. 1.6.7. —20. 1.6.8. —15.
1.6.9. 16.1.6.10. 0,2. 1.6.11. 31. 1.6.12. —13. 1.6.13. 34. 1.6.14. —13. 1.6.15. 17.1.6.16. 2. 1.6.17. 1.
1.6.18. 7. 1.6.19. —6. 1.6.20. —5. 1.6.21. 14. 1.6.22. 29. 1.6.23. 11. 1.6.24. 80. 1.6.25. 239.
1.6.26. 15. 1.6.27. —9. 1.6.28. 10. 1.6.29. 2,25. 1.6.30. 0,375.
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1.7. BepoatHocTb

1.71. 0,4. 1.7.2, 048. 1.7.3. 0,25. 1.7.4. 0,14. 1.7.5. 0,5. 1.7.6. 0,35. 1.7.7. 0,4. 1.7.8. 0,32.
1.7.9. 0,84. 1.7.10. 0,986. 1.7.11. 0,008. 1.7.12. 0,005. 1.7.13. 04. 1.7.14. 02. 1.7.15. 0,16.
1.7.16. 0,18. 1.7.17. 0,25. 1.7.18. 0,2. 1.7.19. 0,4. 1.7.20. 0,16. 1.7.21. 0,5. 1.7.22. 0,25. 1.7.23. 0,08.
1.7.24. 0,11. 1.7.25. 0,25. 1.7.26. 0,375. 1.7.27. 0,25. 1.7.28. 0,375. 1.7.29. 0,5. 1.7.30. 0,25.
1.7.31. 0,14. 1.7.32. 0,07. 1.7.33. 0,5. 1.7.34. 0,5. 1.7.35. 0,16. 1.7.36. 0,168. 1.7.37. 0,59049.
1.7.38. 0,00243. 1.7.39. 0,25. 1.7.40. 0,2. 1.7.41. 0,25. 1.7.42. 0,25. 1.7.43. 0,19. 1.7.44. 0,43.
1.7.45. 0,12. 1.7.46. 0,05. 1.7.47. 0,039. 1.7.48. 0,028. 1.7.49. 0,999. 1.7.50. 0,9991. 1.7.51. 0,46.
1.7.52. 0,58. 1.7.53. 0,0575. 1.7.54. 0,0494. 1.7.55. 0,3611. 1.7.56. 0,5235. 1.7.57. 5. 1.7.58. 3.
1.7.59. 0,28. 1.7.60. 0,33. 1.7.61. 0,025. 1.7.62. 0,017. 1.7.63. 0,25. 1.7.64. 0,0625. 1.7.65. 0,25.
1.7.66. 0,5. 1.7.67. 0,08. 1.7.68. 0,31. 1.7.69. 4. 1.7.70. 3. 1.7.71. 0,2. 1.7.72. 0,1. 1.7.73. 5,25.
1.7.74. 0,6. 1.7.75. 0,273. 1.7.76. 0,336. 1.7.77. 0,2. 1.7.78. 0,2. 1.7.79. 0,1. 1.7.80. 0,8. 1.7.81. 04.
1.7.82. 0,984.

2.1. AnuHol

1. 29. 2.1.2. 12. 2.4.3. 12,5. 2.1.4. 20. 2.1.5. 24. 2.1.6. 13. 2.1.7. 10. 2.1.8. 43. 2.1.9. 36.
5.2.1.11. 6. 2.1.12. 10. 2.1.13. 10. 2.1.14. 22. 2.1.15. 126. 2.1.16. 7. 2.1.17. 17. 2.1.18. 33.
34.2.1.20. 32.2.1.21. 15. 2.1.22. 94. 2.1.23. 8,5. 2.1.24. 14. 2.1.235. 40. 2.1.26. 16. 2.1.27. 20.
11. 2.1.29. 10. 2.1.30. 9,5. 2.1.31. 17. 2.1.32. 14.

2.2. Yrabl

2.2.1. 88. 2.2.2. 73. 2.2.3. 26. 2.2.4. 57. 2.2.5. 37. 2.2.6. 64. 2.2.7. 174. 2.2.8. 55. 2.2.9. 75.
2.2.10. 72. 2.2.11. 27. 2.2.12. 42. 2.2.13. 45. 2.2.14. 55. 2.2.15. 56. 2.2.16. 61. 2.2.17. 68. 2.2.18. 36.
2.2.19. 13.2.2.20. 82. 2.2.21. 1. 2.2.22. 123. 2.2.23. 93. 2.2.24. 151. 2.2.25. 175. 2.2.26. 117. 2.2.27. 104.
2.2.28. 124. 2.2.29. 45. 2.2.30. 30. 2.2.31. 78. 2.2.32. 48. 2.2.33. 124. 2.2.34. 116. 2.2.35. 48. 2.2.36. 64.
2.2.37. 63. 2.2.38. 8.2.2.39. 72. 2.2.40. 38. 2.2.41. 18. 2.2.42. 60. 2.2.43. 174. 2.2.44. 32. 2.2.45. 110.
2.2.46. 40. 2.2.47. 33. 2.2.48. 56. 2.2.49. 106.

2.
214.1
214.1

1.
0.
9.
2.1.28.

2.3. TpuroHomerpusa

2.3.1.0,1.2.3.2. 0,75. 2.3.3. 1,5. 2.3.4. 2,4. 2.3.5. 0,75. 2.3.6. 0,8. 2.3.7. 0,28. 2.3.8. 0,75. 2.3.9. 0,8.
2.3.10. 0,5. 2.3.11. 3. 2.3.12. 2,7. 2.3.13. 4. 2.3.14. 5. 2.3.15. 4. 2.3.16. 4. 2.3.17. 15. 2.3.18. 32.
2.3.19. 4. 2.3.20. 12. 2.3.21. 0,7. 2.3.22. 0,7. 2.3.23. 8. 2.3.24. 20. 2.3.25. 30. 2.3.26. 12. 2.3.27. 24.
2.3.28. 16. 2.3.29. 1,5. 2.3.30. 10,2. 2.3.31. 0,7. 2.3.32. 0,55. 2.3.33. —0,4. 2.3.34. —0,37. 2.3.35. 3.
2.3.36. —-8. 2.3.37. -2,5. 2.3.38. —0,25. 2.3.39. 0,6. 2.3.40. 0,5. 2.3.41. —0,96. 2.3.42. 3. 2.3.43. 9.
2.3.44. 18. 2.3.45. 16,5. 2.3.46. 2. 2.3.47. 12. 2.3.48. 0,6. 2.3.49. 9.

2.4. Nnowapn

2.4.1. 56. 2.4.2. 36. 2.4.3. 121. 2.4.4. 400. 2.4.5. 12. 2.4.6. 30. 2.4.7. 25. 2.4.8. 64. 2.4.9. 26,25.
2.4.10. 127,5. 2.4.11. 48.2.4.12. 234. 2.4.13. 84. 2.4.14. 192. 2.4.15. 1. 2.4.16. 4. 2.4.17. 6. 2.4.18. 1,5.
2.4.19. 36. 2.4.20. 45. 2.4.21. 512. 2.4.22, 264,5. 2.4.23. 99. 2.4.24. 59,5. 2.4.25. 84. 2.4.26. 27.
2.4.27. 10. 2.4.28. 78. 2.4.29. 22. 2.4.30. 36. 2.4.31. 24. 2.4.32. 22. 2.4.33. 49. 2.4.34. 50. 2.4.35. 20.
2.4.36. 12. 2.4.37. 0,25. 2.4.38. 625.

2.5. Crepeomerpus

2.5.1. 60. 2.5.2. 60. 2.5.3. 60. 2.5.4. 0,8. 2.5.5. 5. 2.5.6. 13. 2.5.7. 3. 2.5.8. 13. 2.5.9. 2. 2.5.10. 1.
2.5.11. 14. 2.5.12. 8. 2.5.13. 24. 2.5.14. 32. 2.5.15. 6. 2.5.16. 12. 2.5.17. 13. 2.5.18. 60. 2.5.19. 78.
2.5.20. 110. 2.5.21. 6. 2.5.22. 21. 2.5.23. 5. 2.5.24. 260. 2.5.25. 72,25. 2.5.26. 144. 2.5.27. 156,25.
2.5.28. 256. 2.5.29. 80. 2.5.30. 5,5. 2.5.31. 289. 2.5.32. 400. 2.5.33. 18. 2.5.34. 35. 2.5.35. 120.
2.5.36. 12. 2.5.37. 40. 2.5.38. 400. 2.5.39. 10. 2.5.40. 6. 2.5.41. 108. 2.5.42. 150. 2.5.43. 26.
2.5.44. 52.2.5.45. 7. 2.5.46. 5. 2.5.47. 12. 2.5.48. 8. 2.5.49. 84. 2.5.50. 288. 2.5.51. 336. 2.5.52. 1200.
2.5.53. 360. 2.5.54. 720. 2.5.55. 24. 2.5.56. 99. 2.5.57. 9. 2.5.58. 91. 2.5.59. 800. 2.5.60. 1152,
2.5.61. 19. 2.5.62. 41. 2.5.63. 2. 2.5.64. 38. 2.5.65. 9. 2.5.66. 121. 2.5.67. 40. 2.5.68. 51. 2.5.69. 6.
2.5.70. 8. 2.5.71. 216. 2.5.72. 162. 2.5.73. 18. 2.5.74. 300. 2.5.75. 60. 2.5.76. 2. 2.5.77. 48.
2.5.78. 1296. 2.5.79. 6. 2.5.80. 4. 2.5.81. 224. 2.5.82. 16. 2.5.83. 119. 2.5.84. 3,5. 2.5.85. 11.
2.5.86. 126. 2.5.87. 1. 2.5.88. 45. 2.5.89. 90. 2.5.90. 40. 2.5.91. 81. 2.5.92. 18. 2.5.93. 35. 2.5.94. 42,
2.5.95. 6. 2.5.96. 49. 2.5.97. 21. 2.5.98. 6. 2.5.99. 364,5. 2.5.100. 343. 2.5.101. 1000. 2.5.102. 50.
2.5.103. 325. 2.5.104. 252. 2.5.105. 3. 2.5.106. 52. 2.5.107. 99. 2.5.108. 6. 2.5.109. 240. 2.5.110. 1500.
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2.5.411. 144. 2.5.112. 5. 2.5.113. 4. 2.5.414. 13,5. 2.5.115. 1,125. 2.5.116. 315. 2.5.117. 260.
2.5.118. 64. 2.5.119. 125.

3.1. FeomeTpuyeckut U GpuU3NYECKUA CMbICT NPOU3BOAHOU

3.14.4. 1,5. 3.1.2. 5,5. 3.1.3. 0. 3.1.4. 3. 3.1.5. 1,5. 3.1.6. 0,25. 3.1.7. —1. 3.1.8. —0,25. 3.1.9. 4.
3.1.10. -2; 4. 3.1.11. 6. 3.1.12. 4. 3.1.13. 12. 3.1.14. —19. 3.1.15. 14. 3.1.16. 2. 3.1.17. 9. 3.1.18. 7.
3.1.19. -3. 3.1.20. 6. 3.1.21. 8. 3.1.22. 9. 3.1.23. 2. 3.1.24. 7. 3.1.25. 34. 3.1.26. 4. 3.1.27. 4.

3.2. Texnuka aucgepeHyunpoBaHus

3.2.1. 3. 3.2.2. 0,25. 3.2.3. 8. 3.2.4. 32. 3.2.5. 8. 3.2.6. —16. 3.2.7. 3. 3.2.8. 1,6. 3.2.9. 12.
3.2.10. 45. 3.2.11. 54. 3.2.12. -95. 3.2.13. —130. 3.2.14. 21. 3.2.15. 31. 3.2.16. 0,25. 3.2.17. 3.
3.2.18. -9,75. 3.2.19. -0,25. 3.2.20. 0,25. 3.2.21. 2,5. 3.2.22. 2,25. 3.2.23. 10,5. 3.2.24. 3. 3.2.25. 18.
3.2.26. 27. 3.2.27. 13. 3.2.28. -37. 3.2.29. —-2. 3.2.30. 4,5. 3.2.31. 3. 3.2.32. 2,25. 3.2.33. 12.
3.2.34. 5. 3.2.35. —68. 3.2.36. —12. 3.2.37. 2. 3.2.38. 4. 3.2.39. -5. 3.2.40. —4. 3.2.41. 1. 3.2.42. 1.
3.2.43. —2,5. 3.2.44. 2. 3.2.45. 1. 3.2.46. 0. 3.2.47. —1. 3.2.48. 4.

3.3. UccnepoBanue GyHKUUMA

3.3.1.3.3.3.2.2.3.3.3. 3. 3.3.4. 4. 3.3.5. 2. 3.3.6. 1. 3.3.7. 1. 3.3.8. 3. 3.3.9. 3. 3.3.10. 4. 3.3.11. 5.
3.3.12. 1. 3.3.13. 1. 3.3.14. 5. 3.3.15. 6. 3.3.16. 3. 3.3.17. -3. 3.3.18. 3. 3.3.19. 3. 3.3.20. 4.
3.3.21. 1. 3.3.22. 0. 3.3.23. 5. 3.3.24. 8. 3.3.25. 48. 3.3.26. 51. 3.3.27. 6. 3.3.28. -22. 3.3.29. —-30.
3.3.30. 15. 3.3.31. 6,25. 3.3.32. 256. 3.3.33. 54. 3.3.34. —-253. 3.3.35. 4. 3.3.36. 11. 3.3.37. 64.
3.3.38. 144. 3.3.39. 4. 3.3.40. 15. 3.3.41. 23. 3.3.42. 14. 3.3.43. 24. 3.3.44. 25. 3.3.45. 0. 3.3.46. 11.
3.3.47. 0. 3.3.48. —-2,25. 3.3.49. 43. 3.3.50. —42. 3.3.51. 21. 3.3.52. -35,5. 3.3.53. 11,2. 3.3.54. 10,2.
3.3.55. 7. 3.3.56. 12. 3.3.57. —6. 3.3.58. —8. 3.3.59. 4. 3.3.60. 6. 3.3.61. 0. 3.3.62. —10.

3.4. NepsoobpasHan
3.4.1. 40,5. 3.4.2. -5. 3.4.3. 16. 3.4.4. 41,5. 3.4.5. -241. 3.4.6. 17. 3.4.7. 42. 3.4.8. —67,25.
3.4.9. —14. 3.4.10. -982. 3.4.141. 14,5. 3.4.12. —-25,5. 3.4.13. —15. 3.4.14. 17. 3.4.15. —19.
3.4.16. —6. 3.4.17. —45. 3.4.18. —2,6. 3.4.19. 3. 3.4.20. —22. 3.4.21. 10. 3.4.22. 9. 3.4.23. 3. 3.4.24. 5.
3.4.25. —1. 3.4.26. 4. 3.4.27. 36. 3.4.28. 13,5. 3.4.29. 9. 3.4.30. 12,5. 3.4.31. 24. 3.4.32. —16,5.

4.1. Tpurouomerpuqecxue ypaBHeHHUA

441, a)+3’£+2nn nez; 6) L+onl l€Z 41.2.2) (1) E+nn, neZ; 6) " 4ol leZ
413, a) 2% gﬂT"k n,kEZ; 6 1% 1T 4g.4.2) 2 %‘i n,kez; 6) 15.
4.1.5.2) i% + 2nn; 21k, n, k€ Z; 6) ~% +2nl,l€Z. 4.1.6. 2) arctgg + mtn; —arctg% + 7k, n kezZ;
0) n+arctg%+27tl; n—arctg%+27tm, LmeZ. 414.7. a) (—1)n%+nn, nezZ, 6) ~1673.
4.1.8. a)+ ", 2nn, neZ 6) %" 41.9. 2) g+2nn- n+2nk, nkeZ, 6) -m
4.1.10. a)+7_"+27m nez; 6)19—" 41.141.2) nn, neZ; = + nk, 5"+nk kez; 6) L, -13—".
4142, + X+ nk, keZ; 6) LE 7“ 15 LR 4143, 0) nn, neZ; + 2L 1 2mk, ke Z; 6) —4; —$
—-3m —F. 4114, a) £ L+ 21, neZ; 6) —7—“ 4.1.15. a)—+2nk keZ; —+21m nez;
——%+2nm meZ; 6) —&— 5“ 5” . 4.1.16. a) t 4 2nn, nez, ——2§—+2nm melZ, 6) 12”;—%1.

4447, 2) 2+ 2nn, ne Z; 3+ 2nm, me Z; 6)£’5 4.1.48.2) £+ 2nn, ne Z; 2L+ 2nm, me Z;

6) 3% 17" . 4.1.19. a)2nk k€ Z; 6) ~10m. 4.1.20. 2) i+ 2k, k€ Z; 6) —9m. 4.1.21. a) § + ik,

6 ’
keZ; _Z+nn’ nez; 6) 131!:; 27n, 15m, 317:

33
3

i 9 .4.1.22.a) nk, ke Z; —+1m nezZ;6)7m; 22“ 8m;
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4.2. HepaBeHCTBa U CUCTEeMbl HEpaBeHCTB
4.2.1. (—5; —21/3} 0, [21/5;5)‘ 4.2.2. (—00; 0], (logs2; 1). 4.2.3. (=oo; log, 4), (1; log; 9].

4.24. (—1;3]. 4.25. 0, (1;2). 4.2.6. 0, (1; log, 3). 4.2.7. (—c0; —/2), (—1/?; —1}, 0, [1;1/?),

(YZ; +00). 4.2.8. (8 ;) (8;32). 4.2.9. =2, [1; +00). 4.2.10. [o;%), 6. 4.241. 2. 4.2.12. 6.

4.213.[-3;-1), (-1;0), (0;1), (1;3). 4.2.44.[-log,5;-2), (=2;0), (0;2), [3;+c0).

4.2.15.'(0;%}, E;logﬂ] 4.2.16. [-2; 1), [—%;0), (0;1). 4.247. (=2;-1]; [8; +00).

4.2.18. (=3; ~2]; [6; +o0). 4.219. (~o0; ~3]; [-V/6; ~2). £.2.20. (—o0; —4]; [-2V/3; —3).

4.3. YpaBHeHUA U HepaBeHCTBA C NapaMeTpoM

4.31.5.432.a>0: x = 5a+3+l324+9; aE[-%;OJ: X = 6a+3i2p32a+9

2
a xopHeit mer. 4.3.3. *1; +/7. 43.4. ac[-2,0)u(0;1)u(1;Y4). 43.5. ae(1;7].

4.3.6. ae(i-4+1/§). 437. -2<a< —ﬁ 1/?< a<?2 438 —Y5<a<—Y3;

; TIPH TIPOYUX

V3 <a<y5. 439. a—s,a> . 4.310.a< —25 4341, -6<a<1;a=8; 9<a< 10.
4312, a<-5 a=S5; >11.  4.3.13. 1<a<2. 4.314. -5 <a< 572 -10.
4.3.15. -5)/5 < a< -5; 5 < a<51/_‘ 43.16. - L <a<8 4317.1-7Y/10<a< -2; a=0.

4.3.18.1<a <2 4319.0<a< 143200<a 1.4.3.21. -1 <a<0.43.22. 1 <a <49

4.4. Nnanumerpus

444. 6) 13 wm 12—0 442, 3 wm g—é 4.4.3. Y2 wm 1/'6. 444 6) 3+277.
4.4.5.6) 617 —9Y3 wm 6+ 33, 4.4.6. 6) 51F 4.4.7. 6)-—mm . 4.4.8. 6)—-mm 10.

4.4.9. 6) 4 wmm @ 4.4.10. 6) 2 wiu 5. 4.4.11. 6) 17,5 win 42,5. 4.4.12. 6) 11,2. 4.4.13. 6) 96.

4.414. 6) 3. 4.4.15. 6) 118 “6 . 4.4.16. 6) 112 “5 . 4.4.17. 6) Y/10. 4.4.18. 6) 30.

4.5. Crepeometpus
4.5.4. 2arctg90 4.5.2. arctg— 4.5.3. 120 . 4.5.4. 24 . 4.5.5. 6. 4.5.6. 36 . 4.5.7. 4. 4.5.8. 30°.

4.5.9. 2arcsinglsg. 4.5.10. arctg§ + arctgg. 4.5.11. arccos23—15/7. 4.5.12. arctgg.

4.5.43. arctg 1 45.04.90°. 4515, arctg3. 45.46. Y5 4517, 80. 4.5.18. 6) arctg¥IL.
4.5.19. 6) §°3ﬁ 4.5.20.6) 8 + 21/2. 4.5.21. 6) 44. 4.5.22. 6) arccos%. 4.5.23.6) 30°. 4.5.24. 6) —153

4.6. Apudgmetruka u anrebpa
4.6.1. 585. 4.6.2. 68 unu 86. 4.6.3. 2, 6, 42, 1806. 4.6.4. (2; 1), (1;2), (2;2). 4.6.5. (2; 3),

(3;5;7). 4.6.6. 1 1 4131.4.6.7.11u875.4.6.8.a=3,b=2;a=7,b=2.4.6.9.23) 13;6) 10; B) 119
4.6.10. a) 23; 6) 2645. 4.6.11. a) na; 6) Het; B) 26. 4.6.12. a) nanpumep, 15 pas uucio 19 u uucio
78; 6) HeT; B) 1650. 4.6.13. a) na; 6) HeT; B) 18,5. 4.6.14. a) aa; 6) HeT; B) 38%. 4.6.15. a) na; 6) na;
B) 15. 4.6.16. a) Hanpumep, 2529; 6) Het; B) unco 8655 1 Bce 4KCIa, MOJydaeMble M3 HEro TepecTa-
HOBKO# 11dp (Bcero 12 uucen). 4.6.17, a) na; 6) uer; B) 20. 4.6.18. a) na; 6) Her; B) 6%.
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4.7. IKOHOMMHYECKHE 3apauMu
4.7.1. 500. 4.7.2. 12,5%. 4.7.3. p = 9. 4.7.4. 10. 4.7.5. 80,5 mau py6. 4.7.6.20,25 mau pyb6.
4.7.7. 5. 4.7.8. 10. 4.7.9. 20. 4.7.10. 25. 4.7.11. 3. 4.7.12. 0,8 muH py6.

TpeHMpPOBOUYHLIA BapuaHT 1
1. 14. 2. 0,35. 3. 15. 4. 121. 5. 0,5. 6. 3,5. 7. 25. 8. 21. 9. —10. 10. 0,2, 11. —7. 12, a) nn, n€ Z;

i%+ 2nn, n€ Z; 6) —3xn; -2m; —%’E. 13. 6) % 14. [-4; 1] U {2}. 15. 5. 16. arctg—177. 17. Ilpu

a=2pemeansa x = 0 ux = iarcsin%. 18. a) /la, Hanpumep, 1, 2, 3, 4, 8 u 9; 6) uer; B) 87.

TpeHUpPOBOYHLIH BapHaHT 2

1.-13.2.0,1.3. 21. 4. 5. 5. 13,5. 6. —0,5. 7. 40. 8. 23. 9. —10,5. 10. 0,2. 11. —11. 12, a) %n, ne’z,

~X+2mn, nez —%’uznn, nez; 6) -%; -%; I 3. 6) 1,5 14 [-1;1]U{4}. 15. 3,

16. arctg—_. 17. Iipu a = 1 pemenusi x = 0 u x = == 18, a) [a, nanpumep, 1, 2, 3, 4, 6, 11 u 12;
831 P 6

6) Her; B) 107.

TpeHUpPOBOUHDLIA BapuaHT 3

1. 13. 2. 0,15. 3. 1,2. 4. 8. 3. 665,5. 6. 4,5. 7. 12,5. 8. 28. 9. 4. 10. 0,5. 11. —10. 12. a) %+ 2nn,

nez; —Z+2mn, nez —%"+2nn, nez; 6) 3 13. 6) 2¢/3. 14 [-2;3]U{6). 15. 8.

16. arctg%. 17. Ilpu a = 3 enuHcTBeHHoe peinieHue x = 0. 18. a) [la, Hanpumep, 1, 2, 3, 4, 5, 8, 15
u 16; 6) Het; B) 67.
TpeHUpOBOYHbIN BapHaHT 4
1. -6.2.03.3.4,8.4.3.5. 864. 6. —6,5. 7. 37,5. 8. 27.9. —15,5. 10. 0,1. 11. —4. 12, a) n + 2nn,

neZ; arccos% +2nn, n€”Z; 6) 3n; 47 — arccos—i—; 4T + arccos%. 13. 6) 5-12/—37 14. [4;9) u {11}.

15. 12. 16. arctg%. 17. Ilpu a = 0 exuHcTBenHoe peuwenue x = 0. 18. a) [la, Hanpumep, 1, 2, 3, 4,
5 u 6; 6) ner; B) 139.

TpeHMpPOBOUYHbIN BapUaHT 5

1. 10. 2. 04. 3. 1,2. 4. 4. 5. 1372. 6. —0,5. 7. 75. 8. 26. 9. 14,5. 10. 0,8. 11. —3. 12. a) nn, n€ Z,
3 +2nn, n€Z; 6) —6m; —5m; —iz-"-. 13. 6) 1,5. 14. [2; 3] U {9]. 15. 5. 16. arctg%. 17.Tlpua = 3
eauHcTBeHHOe pemenue x = 0. 18. a) [la, Hanpumep, 1, 2, 3, 4, 6, 8, 12, 23 u 24; 6) Her; B) 153.

TpeHUpPOBOYHLIN BapHUAHT 6
1. -5 2. 05. 3. 265 4. 6. 5. 5. 6. —-25. 7. 30. 8 17. 9. —15. 10, 0,384.

1. —1. 12. a) 4 -15; i—23£+21m, nezZ; 6) —1,5 2—3"- 13.  6) 477.

14. (—oo;—]/2}u[————|/22;0) u(o; —@JU[]/Z;+OO>. 15. 5. 16. 6) 138@ 17. -3; -1 _ /6.
2
. . 317
18. a) la; 6) Her; B) =3
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TpeHupOBOYHbIK BapuaHT 7
1. 6. 2. 0,5. 3. 51,5. 4. 2. 5. 37. 6. 6. 7. 135. 8. 15. 9. -20. 10. 0,336. 11. 6.
12. a) 4 7. E42mn, nez; 1o, nez 6) 7 IE 8 43 6) 127

3 ’ 3 3’ 3
14, (—oo; ~/3]u [—@; 0) u (0; 135] u[v3: +oo>. 15. 11. 16. %@ 17.-2; 2~ V6. 18.2) fla
6) HeT; B) ?251;

TpeHupoBOYHbLIA BapuaHT 8
1. -9. 2. 0,375. 3. 24,5. 4. 2. 5. 8. 6. 0. 7. 45. 8. 16. 9. —15. 10. 0,273. 11. -3. 12. a) 3; -2;

J_r§6£ +2nn, n€Z; 6) —2; —is’i. 13. 6) 247/3". 14. (—00; =2]U [—%; 0) v (0; ﬂ U [2; +o0). 15. 25.

16. L3 17. -2, ~ YT 18. a) Jla; 6) ner; ) 4L

TpeHUpPOBOUHLIKN BapHuaHT 9

1.9.2.0,375.3. 27,5. 4.2.5.20. 6. 28.7.75.8. 16. 9. 16. 10. 3. 11. 10. 12. a) 8; —12; _%n + 2nn;

l} U [6; +00). 15. 56. 16.

n : . 197 oo — _1. -
-2 +2nn, nez; 6) 8 225 13. 6) 6. 14. (~o0; ~6] U] 6,0)u(0,6

931

21(: 17. -1; 2 2y/7. 18. 2) la; 6) reer; ) o

TpeHupoBOUHbIKN BapuaHT 10
1. —4. 2. 0,0625. 3. 34,5. 4. 2. 5. 40. 6. —10. 7. 45. 8. 18. 9. 0,2. 10. 0,6. 11. -5.

.14z . 1. _4n. _2r, _m
2. a) & 5 £X+mn, nez 6) —+; & In X 13. 6) 40.
. ] Tsvs WBE g . 3 B
14( 00; =5V | U [ 3 )u(o, 5 u[5ﬁ,+oo). 5. 66. 16. 7L 7. _q; 3 VB
307

18. a) /la; 6) HeT; B) ——

TpeHupoBoOuHbIA BapuaHT 11
1. 4. 2. 0,096. 3. 76,5. 4. 2. 5. 1. 6. —3. 7. 50. 8. —4. 9. 31. 10. 0,08. 11. —6. 12. a) —1 —1/3;
-1-v5; 6) —1-795. 13. 6) arcsin(lzioﬂ). 14. (0;0,01]. 15. 18,75. 16. 6) 24. 17. [%, 12].
18. a) /la; 6) HeT; B) 99-58 = 5742, |
TpeHUpOBOYHbLIK BapuaHT 12
1.4.2.0032.37. 4 —2.5.2.6.2.7. 100.8.7.9. —13. 10. 0,31. 11. 5. 12. 2) =2 — V/3; —1 — Y/7;
6) —1— /7. 13. 6) arcsin(—ﬁgﬂ). 14. (0; 100). 15. 15. 16. 6) 24. 17. [—2— 6]. 18. a) [la; 6) wer;

131589
B) 99-49 = 4851.
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TpeHnpoBOUHbIW BapuaHT 13

1.4.2.0,0189.3.59. 4. 2. 5. 5.6. 0. 7. 200. 8. 8.9. 34. 10. 0,005. 11. 2. 12. 2) -2 — V/5; —1 — V/5;

K . 847/3 1.1 5. 5.
6) =2 —/5. 13. 6) arcsm(————ﬂzsm 14, (6, 3) u(12,+oo). 15. 37,5. 16. 6) 20. 17. [3;80]
18. a) [la; 6) Het; B) 99-59 = 5841.

TpeHUpPOBOYHbIAH BapHaHT 14
1. 4. 2. 0,24. 3. 58. 4. —9. 5. 3. 6. 0. 7. 400. 8. 4. 9. —13. 10. 0,5. 11. —29,25. 12. a) —1 — 1/6;
CEY . (12y/3 1.1, (5. A
—1-9T:6)—1—-76.13.6) arcsm(sm). 14.(4, 2>U(8,+oo). 15. 30. 16. 6) 60. 17.[9,36].
18. a) [Ia; 6) uer; B) 9950 = 4950.

TpeHUpOBOUHbBIK BapuaHT 15
1. 4. 2. 0,0064. 3. 51,5. 4. —10. 5. 3. 6. 1. 7. 300. 8. 5. 9. 17. 10. 1. 11. —36,25. 12. a) —27/5 + 1;

6) —2v/5+1. 13. 6 ' ﬁ"ﬁ—) 14. [—6;0) U[1; +o0). 15. 10. 16. 6) 48. 17. [4. 54].
) —2V/5 )arcsm(41 = [-6;0) U [1; +c0) ) [5754]

18. a) [la; 6) Her; B) 99-50 = 4950.

TpeHMpoBOYHbIK BapuaHT 16

1.2.2.0,288.3. 25. 4. 22. 5. 24. 6. 2. 7. 60. 8. 27. 9. 2. 10. 5,25. 11. —17. 12, a) +2nn, ne”Z,

~X 1+ 2mn, nez; -3+ 2nn, nez; 6) -3 135 43, 6) arccos( ) 14. (—1; 2] U [3; +00).

2
15. 24 mu py6. 16. 6) 48Y/3. 17. k < —4; k > 5. 18. a) /la; 6) Her; B) 5.

TpeHupoBOYHbIH BapuaHt 17

1. —4.. 2. 0,357. 3. 135,2. 4. 12. 5. 36. 6. 4. 7. 40. 8. 32. 9. 1. 10. 0,15. 11. -24. 12. a) n + 2nn,

nez; X+nn, nez; 6) -1, —%’l —37. 13. 6) arccos( ) 14. (—=0,5; 0) U [0,5; 1] U (2; 2,5).

15. 20,5 maH py6. 16. 6) 504]/3 .17. =5 < k < 3. 18. a) [1a; 6) Her; B) 4.

TpeHUpPOBOYHbIN BapHaHT 18
1.2.2.0,384. 3. 9,375. 4. 41. 5. 144.6.6.7. 30. 8. 38.9. 7. 10. 0,1. 11. —12. 12. a) i—%’i + 2xn,

nez; 2nn, ne 7; 6) dm; 8F; 1% 13.6) arccos( ) 14, (—4; =3) U{=2,5} U (=2; —1). 15. 38 Mt

py6. 16. 6) 1201/15. 17. k < —1/2; k > 1. 18. a) [la; 6) HeT; B) 7.

TpeHupoBouHblit BapuaHT 19

1. —4. 2. 0,1539. 3. 31,25. 4. 27. 5. 36. 6. —1. 7. 50. 8. 37. 9. —6. 10. 0,2. 11. —14.

12.a) nn, neZ; —%+2nn, nez, -—%+2nn, nez; 6) 317”, 4m; 5Sm. 13. 6) arccos(g?)

14.[3; +00). 15. 28 man py6. 16. 6) 3607/2. 17. k < —1; k > V/5. 18. a) [la; 6) Her; B) 6.
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TpeHupoBOUHbIKN BapuaHT 20

1. 2.2, 0,2304. 3. 8,45. 4. 5. 5.7,2. 6. 1. 7. 40. 8. 31. 9. —5. 10. 4. 11. —27. 12. a) nn, n€ Z;

-—%+nn, nezZ; 6) —54—n; —-m; —2n. 13. 6) arccos(—g—). 14. [1,44;1,5]. 15. 33,5Mau py6.

16. 6) ﬂ’%ﬁ— 17. k < -3; k > 1/13. 18. a) [la; 6) ner; ) 4.

TpeHUpoBOUHBLIK BapuaHT 21
1. —4. 2. 025 3. 48. 4 —49. 5. 7776. 6. 2. 7. 26. 8 1. 9. 14
10. 3. 11. 32, 12.a)5—6n+21tn,n€Z; 6)—317". 13.6) /2. 14. x = 2 umn x < log; 7. 15. 106 mun

py6. 16. 6) 37,5.17. a = -3, a = 1,5. 18. a) [la; 6) HeT; B) %.‘7’_

TpeHUpPOBOYHbIA BapuaHT 22
1. —12. 2. 0,25. 3. 30,75. 4. 7. 5. 3280,5. 6. 6. 7. 2,5. 8. 3. 9. 29. 10. 0,997803. 11. 81.
12 a)%+21m, nez; 6) ~%—”. 13. 6) /2. 14. x < 3 wm x = log, 10. 15. 73 muH py6. 16. 6) 96.

17.a = 1, a = 3. 18. a) [1a; 6) Her; B) %37[{

TpeHNpPOBOYHbIN BapuaHT 23

1. -0,2. 2. 0,34. 3. 39. 4. 23. 3. 4500. 6. 5.7. 3. 8. 1. 9. 11. 10. 0,9879. 11. 343. 12. a) % + 2nn,

23n

neZzZ, 6) - 13.6) 29/3. 14. x = 0 wm x > 1. 15. 76 muan py6. 16. 6) 54.17. a = —1, a = 2.

88

18. a) /la; 6) HeT; B) TR

TpeHUpPOBOYHLIK BapMaHT 24

1. -21. 2. 0,43. 3. 30. 4. —7. 5. 288. 6. 6. 7. 2,4. 8. 2. 9. 80. 10. 0,9951. 11. 25. 12. a) ig—,‘—;—;

6) % 13. 6) lgi 14, x =0 wm x > 0,5. 15. 151 man py6. 16. 6) 250. 17. a = -7, a = 2.

18. a) /la; 6) HerT; B) %

TpeHUpoOBOYHLIH BapuaHT 25
1. —21. 2, 0,25. 3. 54. 4. 0,5. 5. 121,5. 6. 8. 7. 2. 8. 5. 9. 239. 10. 0,96. 11. 256. 12. a) 3, 3%/?;
6) 3%. 13. 6) ABE 14. x > 1 wm x = logg3. 15. 55 mun py6. 16. 6) 40. 17. a = -2, a = 2.

: ooy 14
18. a) [la; 6) HeT; B) 55"
TpeHUpOBOYHbLIA BapuaHT 26
1. —1. 2. 0,0007. 3. 12. 4. 2. 5. 114. 6. 2. 7. 30. 8. 20. 9. 15. 10. 0,027. 11. 2. 12, a) 1, log; 6;

6) log;6. 13. 6) —4-3ﬁ 14. x = 2. 15. 7,5 mun py6. 16. 6) 2. 17. a = n. 18. a) [la; 6) HerT; B) 9657

¥ BCe YMCJIa, MoJIyyaeMble U3 Hero rnepectaHoBKoi uudp (Bcero 24 yucna).
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TpeHUpoBOYHbLIN BapuaHT 27
1. -3. 2. 0,0007. 3. 5,4. 4. 16. 5. 60. 6. 3. 7. 30. 8. 50. 9. -9. 10. 0,343. 11. 0. 12. a) 1, log, 7;

6) log, 7. 13. 6) 2V/3. 14. x = —, x > 1. 15. 8,25 muH py6. 16. 6) % 17. a = =. 18. a) /la; 6) Her;

1
Z:
B) 6877 u Bce uncCIIa, TOJyYyaeMble U3 HETO NepecTaHOBKOH udp (Bcero 12 yucer).

TpeHUpOBOYHDbIAN BapuaHT 28 4
1. —4. 2. 0,008. 3. 36. 4. 5. 5. 130. 6. 1. 7. 30. 8. 10. 9. 10. 10. 0,02. 11. 10. 12. a) —1, log; 2;
6) log, 2. 13. 6) 2;‘4@ 14.x =3, 0 < x < 1. 15. 5,25 wmn py6. 16. 6) 4Y2. 17.a = F, a = 3.
18. a) [la; 6) HeT; B) 9864 u Bce uuncia, MoJyyaeMble U3 HETO TiepecTaHOBKOM 1U(p (Bcero 24 yucina).

TpeHUpOBOUHDbIK BapHUaHT 29

1. -1.2.0,008. 3. 25. 4. 3. 5. 80. 6. —6. 7. 30. 8. 30. 9. 2,25. 10. 0,0066. 11. 0. 12. a) —%—, logs 3;

6) logs 3. 13. 6) 1—(’3@ 14. x = 25, 0 < x < 15. 15. 7,2 man py6. 16. 6) 4. 17. a = %, a = 3.

18. a) [la; 6) Her; B) 6477 u Bce 4MCJIa, MOJyYaeMble U3 HETO MepecTaHoBKOM 1udp (Bcero 12 yucern).

TpeHupoBo4HbIW BapuaHt 30
1. -3.2.0,009. 3. 16. 4. 4.5. 178.6. —5. 7. 30. 8. 60. 9. 0,375. 10. 0,0042. 11. 2. 12. a) 1, 0, log; 3;

6) 0,logs3. 13.6) W22 14, x = 8, 0 < x < 5. 15. 7,7 wn py6. 16. 6) 95@ 7.a= "% a=3,

18. a) [la; 6) neT; B) 9887 u Bce umca, Mojyyaemble U3 HETO nepecTaHoBKOM 1udp (Bcero 12 uucen).
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Npunoxenue 1

PEWEHUA 3AAHWA C PA3BEPHVYTbIM OTBETOM

TPEHUPOBOYHbIA BAPUAHT 1

@ a) Pemure ypasuenue (0,5)""* = 9~VZsinx

6) Haiinqure Bce KOPHM 3TOrO ypaBHEHHUs, IPUHAAJIEKAIIME OTPESKY [—72—7[; —21t].

Pewenue.
a) IIpeoGpa3yem ypaBHeHue:
(0,5)""% = (0,5)“‘/?5"”; 2sinx- cosx — /2 'sinx = 0; ﬁsinx(ﬁcosx— 1) =0.
3uaunt, Y2 'sinx = 0 wm /2 cosx — 1 = 0.
Pemaa ypaBHenue sinx = (), nony4yaem x = nn, n€ Z.

Pemas ypaBHeHMe cosx = -@, noiayyaem x = t % +2nn, neZ.

6) HaiinéM kopHH ypaBHEHHUs], YAOBJIETBOPSAIOLINE ABOMHOMY HEPABEHCTBY —-7—27-5 <x < -2m.

B nmepBoM ciyyae nosydaem: —% <mn<-2m -35<n< -2, tnencZ orkyma n = —3
un=-2;x=-3nux=-2mx.
Bo BTOpOM ciyyae mnosyvyaem: —1213 < %4— 2nn < -2n; —1,875 < n < —-1,125, n€Z, — Her

HeJIBIX 3HAaYeHUuil 7,

—7—2n- < ——Z—+27tn < —2m; —1,625 < n < —-0,875, ne€Z, otkynan = -1, x = —-%’5.
KopHu ypaBHeHus1, NpUHaj/IeXKalIle OTPe3Ky |:——7—2n-; —21t]: -3n; -2n; —94—1‘.
Ovser: a) mn, neZ; + % +2nn, n€Z; 6) -3n; —2m; .
@ Jlan mnpsAMo# KpyroBoH KoHyc ¢ BepmiMHOM M. OceBoe ceueHHe KOHyca — TPeYroJIbHHK

c yriom 120° npu Bepmmne M. Obpasyiomas koHyca paBHa 61/3. Uepes Touxy M mpoBeseHO
ceyeHHe KOHYCa, NMEPIEHIUKYISPHOe OMHOMH U3 00pa3yoUIUX.

a) /lokaxxure, UTO MOJYYUBIIUNCA B CEYEHUU TPEYTOJIbHUK — TYINOYTOJIbHbBIM.

6) Haiinute paccrosinue oT neHTpa O OCHOBaHHSI KOHYCA /0 IJIOCKOCTH CEYEHHsI.

Pewenue.

a) PaBHoOGexpennbiit TpeyroibHuk MLK —
0CeBOE ceyeHHre KOHyca.

Ha LK noctpoum Touky T Tak, 4ToOBI OTpe3-
ku MT u MK 6buin nepneHAMKYJIspHbL Yepes
touky T mpoBenéM xopay AB mnepneHIuKyJISPHO
nuameTpy LK. Ilo TeopeMe 0 Tpéx nepreHANKYJIsi-
pax otpe3ku AB u MK nepneHAMKYJsIpHbL. 3Ha-
uuT obpasyiomas MK nepneHauKyJsipHa MJIOCKO-
cti MAB w tpeyronbHuk NAB — wuckoMoe ce-
4eHue.

B tpeyronsnuke MTK yron K pasen 30°,

MK = 61/?3_', caenosatesbHo, MT = 6, TK = 12.
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B Ttpeyrosbuuke MTB cropona TB =Y M T - MB* = 6Y2, cropona MT = 6, momydaeM, 4TO
yron TMB 6onbie yrna MBT, To ectb Gonbiue 45°. Tlockonbky ZAMB = 2 ZTMB, nony4yaeM, 4To

yroin AMB 6osbire 90° u TpeyronbHUK AMB TynoyrojbHbli.

6) Ilnockoctu MLK v MAB nepnieHAuKysipHBI U NepecekaloTcs o npsiMord MT. B Tpeyrosib-

nnke MTK Boicora MO = 31/3), otpesok TO = 3.

OnyctuM neprnenaukyasp OH Ha npsamyio MT. Beipasum miouanb Tpeyronabauka MOT nByms

crnocobamu:

%-MO~OT= %-MT-OH,

MO-OT _ 3y3

otkyna OH = Yy )

Orser: 6) §—‘2@

lE Peurure HepaBeHCTBO Y 8 — 2x — x? ( 1 1 ) >0

2x+9  x+10

PeweHue.

JleBast yacTb NpUHMMaeT HEOTPHLATeIbHbIE 3HAYEHHUS B BYX CIy4asX.

1DEcm8—-2x—x2=0, To0TRA x = -4 ux = 2.

2) Eciun
8—-2x—-x2>0, - —(x+4)(x-2) >0,
1 1 S 0: —x+1 _ Torja -4 < x<1.
2x+9 x+10° 2x+9)(x+10) = 7’

Takum 06pa3oM, mosiyyaeM, YTo —4 < ¥ < 1 M x = 2,
Orser: [—4; 1] U {2].

@ 19 mapTa maHupyetcst B3siTh Kpeaut B 6anke Ha cymmy 900 Thic. py6iieii Ha HEKOTODBIH CPOK.

YcaoBust ero BO3BpaTa TaKOBbI:

— 1-ro yMcIa KaXAOro Mecsla JOJT BO3pacTaeT Ha 3% IO CPaBHEHUIO ¢ KOHLIOM NpeAbILyLIEero

MecCALa;

— ¢o 2-ro o 18-e uucyo KaXXJ10oro Mecsitia HeO6XO,Z[I/IMO BBITLJIATHTD 44aCTh A0JIrad;

— 19-ro uKc/Ia KaXA0ro Mecsilia 0T JO/KeH OBITh Ha OMHY M TY K€ BeJIMYUHY MeHblile JOJIra

Ha 19-e ynci0 nMpeapIAyIIerO Mecsa.

Ha ckospko MeCALEB IVIaHUPYETCA B3ATb KPEAUT, €CJIM U3BECTHO, YTO CyMMa BBIIIJIAT COCTAaBUT

1,035 maH py6.?
Pewenue.

IIycTb KpeauT maaHupyeTCs B3ATh Ha n MecsueB. Joiar nepen 6aHkoM (B ThiC. pybJeit) mo co-

CTOSIHUIO Ha 19-e umcio go/mkeH YMEHBIIATBCA N0 HYJISA pPAaBHOMEDHO!:

900; 900- %=1, go0.2=2. ;390 o,
n n n

ITocnemoBaTeIbHOCTD pa3MepoB A0JTa (B ThIC. py6Jieit) MO COCTOAHUIO Ha 1-€ YHCJIO TaKOBa:

945; 945.7=1. 945.2=2. .945

n n n

CienoBaTtesbHO, BBIILIATHI (B ThIC. pybiieil) AOKHBI OBITH CAeNYIOIIMMU:

900, 45(n— 1)+ 900, 45(rn —2)+900

n'’ n n n

45 +

Bcero cjieayeT BBIIJIATUTDb

900 + 45("*'n+”) = 900 + 22,5(n + 1) (Thic. py6ureit).

. 45+ 900
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ITo ycaouio, 900 + 22,5(n + 1) = 1035, otkyaa n = 5.

Otser: 5.

Buytpu kBagpara ABCD c ueHTpoM O pacrosioxkeHbI iBe OKPY>KHOCTH: OKPY>KHOCTb ¢ 1leHTpoM O,
JiexamuM Ha aquarodanu AC, snucana B yroi BAD, a okpy»XHOCTb ¢ neHTpoM O,, JexaniM Ha
auaroHamu BD, Bmicana B yron ADC. 9T OKPYKHOCTH KacaloTcsi BHeUTHUM 00pa3oM B Touke K.
O6masn KacaresnbHasi, MpoBel€HHas K HUM B Touke K, nepecekaet ctopony AD B Touke M.

a) [oxaxure, yTo Touka O J€XUT HA OKPY>KHOCTH, OIIUCAHHON OKOJIO TpeyrosbHuka O, MO,.
6) Haiinure yrom OMO,, ecau paauychl nepBoil U BTOPOii OKPYXKHOCTell OTHOCSATCA Kak 4:9.

Pewenue.

a) LleHTp OKPY>XHOCTH, BIMCAHHOUN B yroJ, JIEXKUT Ha B C
ero 6uccexrpuce, moatomy MO, u MO, — OGuccekTpuchi
cMexHbiX yrioB AMK u DMK. 3nauut, £Z0,M0O, = 90°.
W3 touek O u M otpe3ok O, 0, BUIEH MO MPSIMbIM YIJIOM,
MO3TOMY STHM TOYKHM JIeXKaT Ha OKDYXHOCTH C [Ha- 0
MetpoM O, 0,. CnenoBaTtesbHO, Touka O JIEXKUT Ha OKPYX-
HOCTH, OTIMCAHHOM 0KO0JI0 TpeyroabHuka O MO,.

6) Ilyctb cTOpoHa KBajpaTa paBHa 2a, a paJMyChl
okpyxHocTeli ¢ uenTpamu O; u O, paBHbI 47 1 9r cooTBeT- 0, K
ctBeHHo. Torza

0,0, = O,K + O,K = 4r+ 9r = 13r, 4 M D
00, = OA—0,A = ay/2 - 4ry2,
00, = 0D - 0,D = ay2 - 9rY?.
ITo Teopeme [Tudaropa 0105 = OO% + 005, TO €CTh

16972 = (ay/2 — 4ry/2)" + (ay2 - 9r/2)’,

2572 — 52ar + 4a? = 0;

npuyéM r < a. OTciofia HaXOAUM, 4TO 7 = %a, adr= %a u9r= %a. Torna

18
00 _ _ a———a
tg400102 = 5 2 _ aﬁ 971/-2—\ — a—9r _ 257 _ l

Oy  ay2—4ryT a-4r “‘2_85“ 7

Brnucanneie yrant OMO, u 00,0, omnupaloTcss Ha OAHY U Ty K€ IYTy, CJeL0BaTeJbHO,

Z0MO, = 2£00,0, = arctg—%.
Otser: arctgl
17°

Haiigute Bce 3HadeHUs a, IPU KaKAOM U3 KOTOPbIX ypaBHEHHeE

5cos?x + (2a - ;—a)l sinx| = 2a2—-3a+3

n,. T o
HMeeT POBHO TPH PELIEHHUS Ha OTPE3Ke [_5; 5‘] Haiinure stu peuleHus.

Pewenue.

Ecmm x — pelnieHue TaHHOro YpaBHEHHs, TO YHUCJIO —X — TOX€ peUuIeHUeE. OTCIOlIa CJIEAYET, YTO
n .
€CJIM JAHHOEC ypaBHEHHNE UMEET Ha OTPE3KE [—-121:-; ‘2—}, CUMMETPUYHOM OTHOCUTEJIbBHO HYJIA, HEYETHOE

YHCJO PelieHUH, TO OJHO U3 3TUX pelleHuii 06s13aHo 6biTh ¥ = 0. Torma mosyyaem:
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5=2a2-3a+3; 2a’-3a-2=0, otkynaa = 2 mma:——;-.

o 1
[Ipu Kaxa0M M3 ITUX 3HAYEHUH a IPOOb 2g OTPeiesiena, a ypaBHEeHHE HMEeT CMbICL. Ocranoch

BBISICHUTD, [JEHCTBUTEJIbHO JIM TIPU ITUX 3HAUYEHUSAX a YypaBHEHUe MMeeT TpU pelleHus

Ha OTpE3Ke |:" I £:|
2727

Ilycts @ = 2. Torza

5cos?x + —1:4—5—| sinx] =5; 5—5sin2x+ —?I sinx| = 5,

. . 3
otkyaa |sinx| =0 wmu |[sinx| =

T Vmeercs 3 pemeHUs] Ha OTpe3Ke [—E’ —]: x=0

Ux = iarcsin%.

Ilyctp a = ——21—. Toraa
5cos?x = 5; |cosx| = 1.

n, T
310 YpaBHE€HUE UMEET €AUNHCTBEHHOE pEIIEHHEe X = 0 Ha OTpE3KeE [_E; E]

Oteer: npy @ = 2 peurenusi x = 0 U x = iarcsin%.

Ha nocke B nepBoii cTpoke HamMcaHO JiBa MOCJEI0BATENbHBIX HATypaJbHBIX UUCaa n U 1 + 1,
a BO BTOPOH — 110 O/IHOMY pa3y Te M TOJIbKO Te HaTypaJsibHble YHCJIA, KOTOPbIe SIBJSIIOTCS [I€JTH-
TEeJSIMM KaKoOro-Ju60 Yuc/ia U3 MepBoil cTpokW. Hanpumep, ecii B mepBOi CTPOKE HAIMCAHBI
yucaa 3 ¥ 4, To BO BTOPO# CTPOKe HamucaHbl uucia 1, 2, 3 u 4.

a) Moxer i1 BO BTOPOH CTPOKe ObITh HAMUCAHO POBHO 6 umcen?
6) MoxeT Ji BO BTOPOii CTpOKe ObITh HAMCAHO POBHO 4 4MCIIA, €Cu 1 > 47

B) Ckxosbko cyuiecTByeT Takux yucen n > 2000, 1151 KOTOpbIX BO BTOPOM CTPOKe HAlUCAHO
4E€THOEe KOJIMYecTBO 4yHces?

Pewenue.

a) la. Hanpumep, ecsi1 B epBoii CTpoKe HanmucaHbl yucaa 8 u 9, To BO BTOPOIi CTPOKe HAMKCAHO
poBHO 6 ymcen: 1, 2, 3,4,8u 9.

6) U3 yucen n u n + 1 0aHO 00s3aTENBHO YETHOE, IOITOMY BO BTOPOM CTPOKE 00513aTeIbHO Ha-
NMCaHBI 110 KpaliHeil Mepe ueTbipe pa3auyHbIX uncaa: 1, 2, n un + 1. Ecau yncio n 4étHoe, TO BO BTO-
n

PO CTPOKe Take HamUCaHO YHUCO 5+ KOTOpoe MeHbuIe 7 1 Gousbute 2 mpu n > 4. Ecau uucno n

n+1
2

HEeY€THOE, TO BO BTOPOM CTPOKe TaKXe HAMMCAHO YUCJIO , KOTOpoe MeHblle 7 1 6oJiblie 2 mpu

n > 4. IIpotuBopeune.

B) Ecau HexoTOpoe HaTypasibHOE YMCJIO 7 He SIBJSIETCS KBaJAPAaTOM HUKAKOrO HATyPajibHOIO
YHCNA, TO y HETO YETHOE KOJHYECTBO Je/IHTeNel, TAK KaK KaxkAoMy aeautenio d < J/m uucia MOXHO
m
d
TOpOE HaTypaJbHOe YMCJIO M SIBJISIeTCS] KBAJAPATOM HATYpPaJbHOTO YMCJA R, TO Y HETO HEYETHOE KOJIM-

COIIOCTABUTb OEJUTEDb > ym — Toraa BCe OeJUTEJHU YUCJIa m pa306bIOTC$I Ha IIapbl. Ecau Heko-

4YeCcTBO JejiMTesed, TaKk Kak KaOXIOMY JE€JIUTETIO d< ym ducja MOXHO COIIOCTaBUTb /[E/JIHUTEJIb

m
vl > Ym — Torza BCe JeUTENM YMCIa m, KpoMe k, pa306bIOTCsl Ha Maphl.

Yucna n u n+ 1 uMeroT poBHO oauH o6uMit AeuTeab — yucao 1. Oba unciaa n v n + 1 He Mo-
TYT OZHOBDEMEHHO ObIThb KBAaJpaTaMd HaTypajbHbIX 4ucel. EcaM HU ofHO M3 uucen n u n+ 1
He SIBJISIETCA KBaJPaTOM HATYPAIbHOTO YHMCJIA, TO KaX/J0€ U3 HUX UMEET YETHOE KOJUYECTBO JAeIUTeE-
JIed, a TIOTOMY BO BTOPO#i CTpoKe Oy/ieT HaliCcaHo HeYéTHOe KOJIMYECTBO YKce. Hakonel, eciu poBHO
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OIHO U3 uucesl n U n + 1 sABJIsSIeTCS] KBaJpaTOM HaTYPaJbHOTO YHUCJA, TO OXHO M3 HUX MUMeeT YETHOe
KOJIMYECTBO JleJIuTeNIel, a Apyroe — HeuéTHoe. 3HAYUT, B 3TOM CJIydae BO BTOPOH CTpoKe OyaeT Hamu-
CaHO YETHOE KOJIMYECTBO YHCEL.

CrenoBatesibHO, BO BTOPOii CTpOKe OyZeT HaUCAaHO YETHOE KOJMYECTBO YHCEN TOTZA U TOJIBKO
TOT/Ia, KOTAa 7 WK 7 + 1 sIBJIsieTcst KBaAPaToOM HaTypajbHOro uucia. [Tockosbky HanbobIIMIl KBAJ-

. 2

par, menbimuid 2000, paBen 44° = 1936, cymecTByeT poBHO 44 unc/a , KOTOPBIE SIBJSIOTCS KBaJPaTOM
HATYypPaJbHOTO YUCIA, U poBHO 43 Takux yuciaa n < 2000, maa koTopbiX 7+ 1 sIBJseTCSE KBaJpaToM
HATYPaJIbHOTO YMCJIa. 3HAYUT, KOJIMYECTBO UCKOMBIX YHces paBHO 87.

Orset: a) /Jla, Hampumep, 1, 2, 3, 4, 8 u 9; 6) Her; B) 87.

TPEHUPOBOYHbIA BAPHAHT 6

@ a) Pemure ypaBHeHue (2x2 — S5x — 12)(2cosx + 1) = 0.

6) Haiigute Bce KOPHU 3TOrO ypaBHEHUsI, IPUHAJL/IEXKAIMIME OTPE3KY [—5; n].

2
Pewenne.
a) 2x2—5x—12 = 0 wmm 2cosx+ 1 = 0.
KopHu nepBoro ypaBHenust x = 4 u x = —1,5.
KopHu BTOpOrO ypaBHeHust x = * —2-375 +2nn, ne”Z.

6) 4 > m, MO3TOMY KOpPEeHb He MPUHAJIEAKHUT OTPE3KY l:— 12‘-; n].

~4 < —1,5 < m, 1103TOMy KOpeHb NPHHAIIEXHT OTPESKY I:_JE. ]

27
u it x = + 28 U ' _2n
3 KOpHeit x = + 5% + 2nn, n € Z, 0TpesKy | —; T | IPUKALIEXHUT KOPEHb X = .
Otset: a) 4; —1,5; i—2-3£+ 2nn, n€Z; 6) —1,5; 2%

@ OcHoBanue nupaMuzibl SABC — npsiMOyrosibHbI TpeyroabHUK ABC ¢ NMPSAMBIM YIJIOM IPH
sepinHe C. Boicota nupamuzbl npoxoauT Yepe3 Touky B. I'panu ABC u ABS paBHOBEJMKH.
Ha pé6pax BS, AS u CA ormeuennl Touku K, L u M cooTBeTCTBeHHO, Tak, 4yTo SK: KB = 1:2,
SL:LA=1:2, CM:MA = 1:2.
a) Jlokaxure, 4TO IUIOCKOCTh KL M HAaKIOHEHA K IJIOCKOCTH OCHOBAHHsI TMPaMMJIbI TIO yIioM 45°.
6) Haitnure ioma/ib ceyeHus: mMpaMuAB IiockocTeio KLM, ecny miomanb rpanu ABS paBHa 9.
Pewenue.
a) TpeyroabuukuBSA u KSL moxoGusi,
cyefioBaTeNbHO, mpsiMasi KL mapajijiesibHa PSIMOH
AB u KL = %AB. 3uauut, npsmass KL mapai-

senbHa mwiockoctd ABC.

Tak xak npsiMass KL JeXUT B IIJIOCKOCTH
KLM w napannenbHa miaockoctuABC,, To IMHUs
nepeceuenust miockocreit KLM u ABC napain-
nenbHa npsamoit KL. Ha pebpe BC oTMeTHM TOUY-

Ky N Tak, yto CN:NB = 1:2, torna MN = %AB,

u otpe3kut MN u KL paBHBI M napaJsijiebHbl.

TakuM 06pa3oM, ceuyeHHe MUPAMUIBI, MPO-
xozsulee yepe3 Touku K, L u M — 310 mapaiie-
sorpamm KLMN.
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[ycts LH — mepneHAUKYJsp, ONylieHHbli U3 Touku L Ha pe6bpo AB. B Tpeyrosbhuke ABS:
npsimast LH napasiensia npsiMmoit BS u LH = %BS , a Tak Kak BS — nepneHAUKYJIsSIp K MJIOCKOCTH

OCHOBaHHA NMUPaAMU/BI, TO LH —HNEepNeHANKYJApP K 3TOM ILJIOCKOCTH.

[Iycts LP — BbicoTa mapajuiesorpamma KLMN, onyuieHHast U3 TOYku L Ha IpsAMYIO, coJepiKa-
ugyto cropony’ MN. Torza 1o Teopeme, 06paTHO# TeopeMe O TPEX NepHeHANKYIapax, npsmas HP nep-
NEHAUKYIspHa npsiMoit MN, nonydaeM LPH — juHeHHBI yroj ABYTPaHHOIO YIJla MEXIy ILIO-
ckocTbio KLM ¥ nJI0CKOCTbIO OCHOBaHM4.

Tpeyronsuuku ABC u ABS paBHOBesukH, ux BbicoThl SB u CF, onymienHble Ha oburyio cTo-

poHy AB, paBubl. OTpe3okLH = %SB. Touka E — Touka nepeceueHus: BoicoTsl CF u otpe3ka MN,

torna PH = CE = %CF. 3HauyuT, paBHBI ¥ oTpe3ku LP u PH.

_ LH _
IMoaromy tg ZHP = 7P = 1.

CienoBatenbHo, ZHP = 45°.

6) Skiun = MN-LP = %AB'LH']/—' = igﬁSABC = 47/2.

Oteer: 6) 42

Peiiite HepaBeHCTBO logg's x? + 8|logysx?| > 9.

Pewenne.
ITycts |logysx2| = ¢, Torna nomyyaem HepaBeHCTBO t2 48t —9 > 0, oTkymat < 9 wim ¢ > 1.
HepaBenctso |log,sx?| < —9 He uMeeT pemeHwuii.

Pemnm HepaBeHCTBO |logysx2| > 1. IlonyuaeM, uto logysx? > 1 mmm log,sx2 < —1.

2 2

B nepBoM ciyuae x € [_ﬁ; 0) U (0; ﬁ} Bo BTOopoM ciyyae x € (—oo; —1/51 U [1/5, +oo).
Takum obpa3oM, x € (—oo; -—1/7] U I:_Lf_; ()) ] (0; ?} U []/f, +oo)_

Otser: (—oo; —1/?] U {—12@; 0) U (0; @] U [ﬁ; +oo>.

@ ITo Briany «A» 6aHK B TeueHHe TPEX JIeT B KOHIE KaXA0ro roga yBeiaunuusaeT Ha 10% cymmy,
HMEIOILYIOCsl Ha BKJIaJle B Hayajle TOJIa, a Mo BKJIany «bB» — yBeanyuBaeT Ha 13% B TeueHue
KaX/IOTO M3 NepBbIX ABYX JeT. Haliiute HauMeHbIlIee 11€J10€ YUCIIO MPOLIEHTOB, HAYUCJIEHHOE 32
TpPeTui roj mo BkJany «b», npu koTopom 3a Bce TPH rojia 3TOT BKJIAJ BCE €Il OCTAHETCS BBI-
rofiHee BKJIaZa <A».

PeweHue.

ITyctb Ha KakAbIi THI BKJIaza Oblia BHeceHa cymma S. Ha Bruane «A» KaXx/plit rox cyMMa yBe-
JanymBaercs Ha 10%, T. e. yBennduBaeTcs B 1,1 pasa. Torza yepes Tpu rozia CcyMma Ha BKJIazie «A» paB-

Ha 1,1°S = 1,331S. AxanornuHo Ha Bk1aze «B» cyMMa uyepe3 Tpu roza OymeT paBHa
2 n = _n_
1,13 (1 + m)s - 1,2769(1 L )5,
rlie n — 1eJI0e YUCJIO MPOUEHTOB.
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Ilo ycnoBuio Tpebyercst HATH HauMeHbIIee 11eJI0€ pellleHle HepaBeHCTBA

1,2769(1 + ‘W)S > 133155 n > 100-LBLL26 _ 409.0,0424.. = 424..,

OTKyla n = 5.

Orser: 5.

bBuccektpucel BHemHUX yriioB npu BepummHax B u C tpeyroabiuka ABC nepecekaioTcs B TOY-
ke D. LleHTp OKpyXHOCTH, BIIMCAHHO} B TpeyroabHUK BCD, NEXWUT Ha OKPYXHOCTH, OMMCAH-
HOI1 0K0JIO TpeyrosibHuka ABC.
a) Jlokaxure, uto ZBDC = 60°. .
6) Haiinute cunyc yria mexay npsambiMu AD u BC, ecim AB = 4 u AC = 10.
Pewexne.
a) Ilycts ZBAC = o. 0. — UeHTp OKPYKHOCTH, BITU-
caHHou B TpeyroibHuk BCD. Torna

ZBDC = 90°— 2 ZBAC = 90° - %,
— o l_ — o 1_ o_ &) _ o_ &
£BOC = 90°+ 3. ZBDC = 90°+ (90 2)_135 3

ITo cBOMCTBY BNIMCAaHHOTO YETBIPEXYTOJBHUKA
ZBAC+ £ZBOC = 180°,

X =
4

Torna «BDC = 90° — %-60° = 60°.

wiu o + 135° — 180°, otkyma o« = 60°,

6) ITo TeopeMe KOCHHYCOB

CB =V AB*+ AC'— 2AB-AC- cos60° = 27/19.
Touka D paBHOynaseHa ot npsmbix AB, BC u AC,
noaromy AD — 6uccekrpuca yriaa BAC.

[Tycts AD nepecekaercsi ¢ BC B Touke K.

Torza, 1o cBOACTBY 6MCCEKTPUCHI BK _ 4 _ 2
’ " KC 10 5

[Tycts yroa mexnay npssmbimu BC u AD pageH f3.

. BK _ AB
ITo Teopeme cunycoB u3 TpeyroibHuka ABK nosyyum: Sn30° = sinp’
oTkyza sinf} = -
2919
. 7Y/19
Otgert: TR

Haiinute Bce 3HaUeHUs @, TPH KaXIOM U3 KOTOPbIX POBHO OJTHO pellieHHe (X; ¥) CUCTEMBI ypaB-
HEHUHU
3x2+ay’+x+2—-a=0,
ax?+3y*+y+2-a=0
yIOBJIETBOPSIET HEPABEHCTBY | X + y| > 2.

PeweHnue.

[ycts (x; y) — pelleHue AaHHOM CUCTEMBI, YIOBJIETBOPSIOIEE HEPABEHCTBY | x + y| > 2, Toraa
(y; x) — TOXe €€ pelieHHe, YIOBJIETBOPsIOIee HepaBeHCTBY |x + y| > 2. [lockosbKy Mo ycI0BHUIO Ta-
KOe pelleHHe eIVHCTBEHHOe, TO 3TU Mapbl AOJDKHBI coBnagaTb. CJenoBaTelbHO, €IMHCTBEHHBIM
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pellleHVeM JJaHHO CHCTEeMB, yIOBJIETBOPSIIOIIMM HEPABEHCTBY | X + y| > 2, MOTYT OBITh TOJILKO Maphbl
Buja (x; x), npuyém |x| > 1.

[MoacTaBuB y = x B 000e U3 yPaBHEHUIH CUCTEMBI, HaliJéM BCe 3HAYEHUS a, NPU KaKAOM U3
KOTOPBIX ypaBHeHue x2(a + 3) + x + 2 — a = 0 umeeT pelieHus, eIMHCTBEHHOE U3 KOTOPbIX yI0BJeT-
BOpSIET HepaBeHCTBY |x| > 1.

1) Ilyctb a = —3. Toraa nonyyaem ypaBHenue x + 5 = 0; x = —5. 3HauuT, a = —3 yAOBJIET-
BOpsIET YCJIOBUIO 3a/1a4M.

2) Ilyctb a # —3, Torna ypaBHenue (a + 3)x2 + x + 2 —a = 0 — xBaapatHoe. [lox ycnoBue 3a-
Jaud HOAXONAT CJIeLyIoUIe CIyJyau:

a) OIMH ero KOpeHb JIEXKHT Jieee —1, a BTopoii Ha orpeske [—1; 1];

6) OaMH ero KOpeHb JIEXHUT mpasee 1, a BTopoit Ha orpeske [—1; 1];

Y -1
B) OHO MMeeT €IMHCTBCHHbIN KOPEHb X = H 1IpHU 3TOM ' 22+6

—1

2a+6

PaccmoTpuM KBagpaTHuHyI0 PYHKIUIO

Jx)=(a+3)x2+x+2-a=0,a=-3.

3amerumM, uto f(—1) =4 > 0 u f(1) = 6 > 0. JT10 03HauaeT, yTo Npu a + 3 > 0 KOPHHU ypaB-
HeHUsI HaXOAsTCs 0 OHY CTOPOHY OT uuc/a —1 u 1o OfIHY CTOpOHY OT yuca 1 (ubo He cyuiecTBy-
0T), a Ipu @ + 3 < 0 KOpHM ypaBHeHHs HaxofsTcs BHe oTpe3ka [—1; 1] (mbo He cymecTBytot). Cie-
NIOBATEJIbHO, TIPH JI0OOOM 3HAYEHUH @ MYHKTHI a) ¥ 6) He MOTYT OBITH BHIMIOTHEHBI.

¥YcaoBue B) paBHOCUIBHO CUCTEME

.~

[op}

1—4(a+3)(2-a)=0,
. 1 . < |a=
’_2a+6

a=-L1 V8
~L4VB a= LB

T 2a+6

Oteer: —3; — - — f

Iyctb abc 0603HavaeT Tpéx3HauHOe yncIo, paBHoe 100a + 106 + ¢, Te a, b u ¢ — AecaTHYHbIE

uudpsl, a =.0.

a) CyuiecTByIOT JiM Takue MOMapHO pa3jiMyHble HEHYJIeBbIe JecATHYHbIe HUPH @, b U ¢, 4TO
abc + cba = 1696?

6) CyliecTBYIOT JIM TaKHM€ MOMAPHO pa3inyHble HEHYJIEBbIe [eCSTUYHbIe IUGPLI @, b U ¢, 4TO
7-abc = 5-cha?

B) Kakoe HanGoblee 3HaueHHe MOXeT NIPUHUMATh Apobb abc:cha, eciu cpeau MOMapHO pas-
JIMYHBIX HEHYJIEBbIX AeCSITHYHbIX HUdp @, b u ¢ ecTp umbpa 5?

Pewenue.

a) Jla. [leiictButenpHo, ecimia =9, b=4uc =17, 10 abc + cha = 947 + 749 = 1696.

6) Ipexmonoxum, uto 7-abc = 5-cbha, rae a, b ¥ ¢ — MOMAPHO Pa3IMYHbBIE HEHYJIeBbIe fecs-
thuuHble Mdpb1. Torga abc nenutcs Ha 5 M, CJIe0BaTENbHO, ¢ = 5. 3HAUMT, YHUCJIO 7-abc sBasercs
HEYETHBIM, IIO3TOMY YHUCJIO 5-cha u uudpa a Takke HEYETHBI.

HNmMeem 2500 = 5-500 < 5-cha < 5-600 = 3000. [Toatomy 2500 < 7-abc < 3000
u 300 < abc < 500. YuuThiBas HEYETHOCTD 1udpsl a, OTCI0AA NoJyJyaeM, 4To a = 3.

Crnenosarensio, 0 = 7-abc—5-cha = 7(10b + 305) — 5(10b + 503) = 20b — 380.  Toraa
b = 19, 4TO HEBO3MOXKHO.
B) IlycTh @, b 1 ¢ — nonapHo pa3/MyHble HEHYJIeBble NeCSITUYHBIE IUMPBL, cpezm KOTOPBIX €CTh
. _ 100a+10b+c _ , 99.(a —c¢)
unpa 5. Mveem abe:cha = {ooiart = 1+ oo =S5
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99-(a—c) 99.7

Ecmu ¢ > 2, To 100c+ 10 £ a <53 < 4 v abc:cha < 5.
_ _ 9-(@a—c) _  99-4 e iy
Ectmc=1ua=>5, 10 T00c 3 10515 = T0b 105 < 4 uabc:cha < 5.
Ocraétcsa paccMOTpeTh cay4dai c=1 7| b=3. B 3TOM cy4ae
99-(a—c) _ 99a-99 _ 99-151 99-151 _ 792 951
T00c+ 106 +a ~ a+150 =~ 2 " ar150 < %~ "39 = i5p 1 abeicba < {35, rae mocnemnee
HepaBeHCTBO oOpalaeTcss B paBeHCTBO npu a = 9, b=5uc = 1.
[Tocko/bKy 12; > 5, HanGoJIbliree 3HAYEHHE, KOTOPOE MOXKET IIPUHUMaTh Apobb abc: cha, ecin
Cpeay MOMapHO Pa3JINYHbIX HEHYJIEBBIX AECATHMYHBIX UUDP a, b v ¢ ecTb UKMppa 5, paBHO ?g; 35137.
Orser: a) na; 6) HeT; B) —— 317
TPEHUPOBOYHbIA BAPMAHT 11
@ a) Pemmire ypaBHeHue (x2 + 2x — 2) (log3( x2-5)+ logl(ﬁ—— x)) = 0.
3
6) Haiinure Bce KOpHHM 3TOr0 ypaBHeHUsI, IPUHAIEXalue oTpe3ky [—3,5; —2,8].
PeweHue.
a) IIpu ycoBuy, uto x < —1/5, nonyyaem:
x2+2x—2 = 0 win log; (x2 — 5) + log, ('|/§‘ ——x) = 0.
3
Kopuu nepporo ypasHeHuss x = —1—V3 u x = —1+V3 (He yIOBIETBOPSET YCIOBHIO

x < =Y/5).

Kopens BTOpOro ypaBHenusi x = —1 — 1/§ .

3naunt, x = —1 - 1/3 mmx = -1 -5

6) —1,8 < =13 < —1,7, mostromy —2,8 < —1 — /3 < —2,7, a 3Hauur, koperb x = —1 — /3  He
NpUHAIERUT OTpe3Ky [—3,5; —2,8];

-23 < —1/§ < =2,2, noatomy —3,3 < —1 — 1/§ < —3,2, a 3HayuT, Kopeup x = —1 — 1/_5_' npH-
Ha[IexuT oTpe3ky [—3,5; —2,8].

Orser: a) —1 — /3 -1 -V5; 6) -1 — /5.

@ [lana npaBuibHas TpeyrosbHas npusma ABCDA B, C,.
a) Jlokaxure, yTo oTHoureHue o6béma npusmet ABCDA B C, K 061>eMy nupamuasl ABA,C,
paBHO 3:1.
6) HaiifuTe yron Mexmy mpsMoit BA, n nnockocteio ABCy, eciu AB = 8 u A4, = 6.

PeweHue.

a) Ilockoaeky ABCAB,;C, — npaBWJbHasl TPEYyTOJIb- A,
Had Tpu3Ma, 4eThIpéXyroibHUK AA,CC; — npsMOyrob-

HMK, a ero auaroHanu AC; u A, C nepeceKkaloTcsl B HEKOTO- N
poii Touke u aenAaTcs el nononaM. OTcioga nouyyaem, 4YTo
orpe3ok A C penutcs mockocteio ABC, nononam. Cneno-
BaTeJbHO, BbICOTHI mupamua A,ABC, u CABC,, mnpo- ~
BeliéHHble U3 WX BepuiiH A; U C K o6iieMy OCHOBaHHIO
ABC;, paBubl. [I0oaToMy 06bEMBI 3THX MTHPaMK/] TaKXke PaB-

Hbl. AHAJIOTHYHO, TTOJIY4aeM, YTO PaBHbI M 00bEMBI TMPaMULL M
AA,BC, u B{A,BC,. B
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IMockonbky o6béM npuambi ABCA,B,C, cxianbiBaeTcsi U3 TPEX PaBHBIX OOBEMOB NMHMpPaMMIL
ABA,C,, CABC, u BA,BC,, nonyyaem, uto otHouenre o6béMa npusMbl ABCAB;C; k 06bémy
nupamuznsl ABA,C, paBHo 3:1.

6) O6béM npusmbi ABCA;B;C, paBeH INpOoM3BeA€HUIO IIomaaud eé ocHoBanus ABC

Ha BeicoTy AA,. IInomanp ocHoBanuss ABC paBHa %8-8- sin60° = 167/3.

3naunt, 06béM npusmsl ABCA,B,C, pasen 16}/3-6 = 961/3. [lo n0Ka3aHHOMY B TYHKTe a),
06béM nmupamunb A;ABC, paBeH %-96]/— = 32Y/3.

ITo Teopeme Iudaropa nns TpeyronvuukoB ACC,, BCC, u BAA, uMeem:

AC, = BC, = BA, = | AB* + AA} = 10.

Tpeyronsuuk ABC; — paBHobenpennsiii. Ilycts M — cepenuna AB, Torna AM = 4, 1o Teope-
Me Ilugaropa C/M =7V AC ,2 —AM® = 2y21. Ilnomaas TpeyrospHuka ABC; paBHa
%-AB-CMI - %-84/21' - 8y21.

Iycts & — BricoTa mupamunasl A;ABC,, nposenénHas k ocHoBanmio ABC,. O6béM nupaMubi

A|ABC, paBeH TpeTH NpPOM3BENEHUS ILIOMAAM eé ocHOBaHM ABC,; Ha BbICOTY A, NPOBEAEHHYIO

K 3TOMy ocHoBaHM10. OTCIOZa MOJIydaeM, 4To h = 3-32y3 = 121/7.

8y21 7

CHHyC MCKOMOTO YIJIa paBeH OTHOHIEHMIO BhICOTH Nupamuabl A;ABC,, npoBeiéHHOIT K OCHO-

Bannmioo ABC,, x panune otpe3ka BA,. CnenoBaresbHO, HCKOMBIA yroix paBeH
(kN (127 )
arcsm( BA, ) = arcsm( 70 )"

. . [ 1297
Otger: 6) arcsm( 76 )

Penre HepaBeHCTBO 3% + 6%-30’5]“20’5“’;1_6) < 2
Pewenue.
[Ipeo6pasyemM HepaBEHCTBO:
Bng + %.30’5]“.20’5'“.2_3 < 2lgx;

3ng+ 20 _30,51gx'20,51gx < zlgx;

3-8
lgx 0,51gx

3 5.(3

(3) +2(3) <t
2.

0,5lgx
OTKyzna nosayyaem, 4To (—) < 0,5lgx < —1; 0 < x < 0,01

2 3’
Oveer: (0; 0,01].
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@ IIpou3BoAcTBO HEKOTOPOro TOBapa 006Jarajoch HAJIOrOM B pa3Mepe t, pybueii 3a eauHuIy TO-

Bapa. [Iocie Toro kak rocy1apcTBo, CTpeMsiCh YBETUYUTh CYMMY HAJIOTOBBIX TIOCTYILJIEHHIA, YBe-
Ju4KIo Hajor Ha 60% (1o ¢, = 1,6¢;), cyMMa HaJOTrOBBIX NOCTYIJIEHHH He M3MeHMIach. Ha
CKOJIBKO IIPOLEHTOB FOCYAApPCTBY CJieyeT U3MEHUTh HAJIOT TOCJe 3TOro, YTOOB JOOUTHCS MaK-
CHMAaJIbHBIX HAJIOTOBBIX COODOB, €CJIM U3BECTHO, YTO NIPH HAJIOTE, PABHOM ¢ pyOiel 3a eAUHUILY
TOBapa, 00bEéM IIPOU3BOACTBa ToBapa cocTabsieT 12000 — 2¢ efUHULL, €CJIH ITO YUCJIO TTOJIOXKH-
TesJbHO, U 0 eAUHUI MHaUYe?

PeweHue.

3aMeTnM, 4TO Hanorosble c6opbl cocTaBiasoT f(¢) = t(12000 — 2¢) = 12000¢ — 2¢2 py6aeit npu

t < 6000. I'padpuxom dbynkumu f(t) siBnsercs napabosia, BETBH KOTOPOI HampaBjieHbl BHU3. [lpu

atoM f(t,) = f(1,6¢,), 3HauuT, yHkuus f(t) TOCTUraeT CBOETo MaKCUMyMa TIpH ¢ =

2,6t,
2

. ITockonbky

1,3¢, cocraBnger 81,25% ot 1,6¢,, rocynapcTBy cienyeT MOHU3UTH Hasor Ha 18,75%.

Otset: 18,75.

Ha ctoponax AC, AB u BC mnpsimoyrosbHoro tpeyroibHuka ABC ¢ npsameiM yriaom C Tak

oTMeyeHbl ToUkU K, L u M cootBercTBeHHO, yT0o KLMC — KBazpar.

AC-AB

AC+BC’

6) Haiinute nuomans kaapata KLMC, ecnv miomiaay tpeyroibuukos AKL u LMB paBHbI 8
1 18 cOOTBETCTBEHHO.

a) lokaxkute, 4TO A/IMHA CTOPOHBI KBaapaTta KLMC paBHa

Pewenue.

a) O6osnauum BC = a, AC = b, u KL = x. Tpe- A
yronbHuku AKL u ACB nono6Hsi no aBym yriaam. OTcio- s, I

2 AK _ KL b-x _x . _ ab K

BAcT e b " T axh

6) O6o3HauuM yepe3 S, S, u .S, mon@AM KBagpaTa N 5,
KLMC u tpeyronbHukoB AKL u LMB cooTBEeTCTBEHHO. a
Wcnonb3yst 0603HaueHHsI U pe3ysbTaT M3 AOKA3aTelNb- c M B

3
CTBa INIYHKTa a), nojydaeM §; = l(b —X)x = Lz,
2 2(a +b)
3 2p2 . ‘

Sy=ta-mx=—2b _ ps-x= 9 9)55 = 2818 = 4.

2 2(a +b) (a+b)

Otset: 6) 24.

o

LHIEHUEeM HEepaBE€HCTBa, €CJIH lOg
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X
%) , t > 0. Ilonyyum: 3t—%+2 > 0;

Haiiaute Bce NOJIOXKUTENbHbIE 3HAYEHUS] @, MPU KaKAOM U3 KOTOPBIX J060€ X M3 OTpe3Ka

[—1; 1] 6yner sBaATHCS pelieHueM HepaBeHCTBa 3a%* — 16 + 2-(4a)” > 0.

Pewenue.

PassenuM o6e 4acTH HepaBeHCTBA Ha IIOJIOKHUTENbHOE BbipaxeHue (4a)’ u 0603HAYMM
32 +2t—1

e 2 0.

1 a\" 1
i 2) > <.
3Haqm,t€[3, oo), TO eCTb(4) 3

Ilpu a > 4 moayyaem: x > log, —. Jlio6oe uncio u3 nmpoMexytka [—1; 1] 6yzneT sBasTbCs pe-

w|—

a
4

< —1. 3Hauwmr, % < i, TO ecTh a € (4; 12].

1
E ’



1

¥
[Ipu a € (0; 4) nonyuaem: x < log 3 Jlio6oe uucao u3 npomexytka [—1; 1] GyzneT siBasTHCS

a
4
peliieHreM HepaBeHCTBa, eciu log

> 1. 3Hauur, % < —, TO eCTb @ € [g, 4).

SE

1
a
23

IIpn a = 4 HepaBeHCTBO BEpPHO MpPHU BCEX X.

Orsert: [%, 12}.

Iycts ab ob6osnayaet ABy3HayHOe umcJo, paBHoe 10a + b, rme a u b — pecsaTuynble MUPHI,

a#0.

a) CylleCTBYIOT /M TaKHe MONAPHO pasIMyHble HeHynxeBble 1udpsl a, b, ¢ u d, uto
ab-cd —ba-dc = 99? :

6) CymecTBylOT JM TaKMe MONApHO pa3Jv4Hble HeHyJeBble Ludpbl a, b, ¢ u d, urto
ab-cd — ba-dc = 693, ecin cpequ undp a, b, ¢ u d ectb wudpa 7?

B) Kakoe HaubGosbliee 3HaUEHHE MOXET NMPUHUMATH BbipaxkeHue ab-cd — ba-dc, ecnu cpenu

uudp a, b, ¢ u d ectb uudps 5 u 7?
Pewenue.

a) la. [eiictBurenbHo, ecmia =1, b=2,c =9 ud =4, 0 12-94 — (21-49) = 99.

6) JlokaxeM, 4TO 3TO HEBO3MOXHO. VMeeM:
ab-cd — ba-dc = (10a + b)-(10c + d) — (10b + a)-(10d + ¢) = 99- (ac — bd).

3nauut, ecin ab-cd —ba-dc = 693, 10 99-(ac —bd) = 693 = 99-7 u ac—bd = 7+ Eciu
cpenu uudp a, b, ¢ u d ectp uudpa 7, To 0AHO U3 TMpOU3BeNeHUN ac Win bd nenutcs Ha 7, a 3HAYMT,
U [Ipyroe IMpOoM3BeIeHHe TOXE AETUTCS Ha 7. DTO HEBO3MOXKHO, TaK KaK B 3TOM CJydae cpeau 1udp

a, b, ¢ u d ectp no kpaiiHeit Mepe aBe 1UppbI 7.

B) Kak noxasano Bbiire, umeeM ab-cd — ba-dc = 99-(ac — bd). PaccmoTpuM Bce BOSN;O)KHbIe
cayyau, koraa cpeau uudp a, b, ¢ v d ectb uudpst 5 u 7.
Ecov unput Su7 —atoauc, o ac—bd < 5-7-1-2 = 33.
Ecmmuuepp 5u7 —arobud toac—bd < 8-9-5-7 = 37.
Eciu mudpa 5 — 210 a unu ¢, a uudpa 7 — ato b unu d, 1o ac —bd < 5-9-7-1 = 38.
Ecau uudpa 7 — 9T0 a W ¢, a.umbpa 5—3t0obwind toac—bd <7-9-5-1=58.

3HauuT, HauboJIblilee BO3MOXKHOE 3HaYeHHe BhipaxkeHus ab-cd — ba-dc pasHo 99-58 = 5742,

OHO JIOCTHTaeTcs, HanpuMep, ipu a = 7, b =5, c =9 ud = 1.
- Oreet: a) aa; 6) ner; B) 99-58 = 5742.
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g TPEHUPOBOYHbIA BAPMAHT 16
@ a) Pemnte ypasnenue 4-256»Simr ~65-16"" + 16 = 0.
6) HaiiauTe Bce KOpPHH 3TOrO ypaBHEHHUs, npnﬁazwex‘camne OTpe3Ky [-—5—“' —n}.
Pewenwue. |
~ a) [peobpasyem ypaBHeHHe: 4-(165"”‘)2 ~65-16"""+16 = 0.

3naunr, 16" = 16 wm 16°™ = %

Pemasi nepBoe ypaBHeHMe, nosyyaeM sinx = 1, oTkyza x = % +2nn, ne”Z.

Pemass BTOpoe ypaBHeHHe, moOJy4aeM Sinxy = —%, OTKyAa X = —% +2nn, n€Z wm
_ o
x=—=+ 2rnn, neZ.

6) HaiiiéM KOpHU ypaBHEHHsI, YIOBIETBOPSIONIME NBORHOMY HEPABEHCTBY — ~ < x < —T.

2
B nepBoM ciyyae mosydaem: ——52£ < %+2nn <-m; —-1,5<n< 7—%, rae n€Z; oTkyaa
=y =_3T
n=-1;x= 5
' . _9m n . _4 7 .
Bo BTOpPOM ciyyae nosyyaem: —5 <-gt 2nn < —m; -3 <n< —13 THe n € Z; oTKkyna
- { = _13n
n=-1,x= 6
B Sn Sm 5 1 -
TPETHEM CJIy4ae MOJydaeM: — - < Y +2nn < —m; -3 <n < —qg TRE N € Z; HeT pe-
IMIEHHH.
Sn 13n
Otser: a) +2nn, n€ Z; —€+2nn ne€z; —?+2nn nezZ; 6) __""""T'

@ B BepxHeM OCHOBaHHH INPsSIMOTO KPYTOBOTO IIWIMH/Pa NPOBeJ€H AuaMeTp AB, B HUXKHEM — AHa-
MeTp CD, xotopsiii He napajuteneH AB. Touka H — npoekiusi Toukd A Ha HUXKHee OCHOBAHHE.

a) loxaxwure, 4TO. 2AH* = AC* + AD* — AB%.
6) Haiigure yron mexay miockoctssmMu ABC v ABD, ecoi AB = 4 u AC = AD = 3.
Pewenwue.

a) Ilo yc0BMIO JaHHBIA UJIMHAD SBJSETCA NPSIMBIM. 3HA4UT, ero obpa3youas AH nepreHau-
KyJISIpHA K IVIOCKOCTH OCHOBAHUSI U, CJIeI0BaTeNbHO, NepreHauKyIspHa orpeskam HC u HD. Otcona

no teopeMe [Iudaropa nonyyaem AC* = AH* + HC* u AD? = AH + HDZ.
Yroa CHD — BnucaHHbI#, onupawouiuiicsa Ha guaMmetp CD. 3HauuT, aToT yroa npsimoii. ITo Te-
opeme Iudaropa umeem AB* = CD* = HC* + HD®. '

CienoBaTe bHO,
AC*+ AD* — AB* = (AH* + HC?) + (AH® + HD?) — AB® = 2AH".
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6) Beeném nexaproBy cucteMy KoopauHaT Hxyz ¢ HayanoM Koopaunat B Touke H(0; 0; 0) us
pellieHHs MyHKTa a), ocbio Hz B HanpassieHuu jyda HC, ocvio Hy B HalpaBJICHUH aydya HD u ocbio
Hz B HanpaByieHuu Jyya HA.

ITo noxaaaﬁnomy B IIYHKTE a) HMeeM
. 2AH' = ACP+AD*-AB* =3’ +3"-4* =2
Honyuaem AH = 1, HC = Y AC’ — AH* = 2/2 u HD = } AD* - AH’ = 2y/2.
Touku A, C, D u ueHtp HmKHero ocHoBanusi O; uMmeroT koopauHathl (0; 0; 1), (21/— 0; 0)

(0; 21/— ; 0) H (f 2; 1/— ; 0) COOTBETCTBEHHO. 3HAuuT, LeHTP O BEPXHEr0 OCHOBaHHMS UMEET KOOpI[PI-

HaTbl (1/7, V2, 1), a Toyka B — KoopauHath (1/7, V2; 1).

ILiockocts ABC MMeeT B JeKapToBbIX KoopauHaTax Hxyz ypaememme —— — ¥ 427 =1,

‘ 27 2Y2
IInockocts ABC uMeeT B IeKapTOBBIX KoopauHatax Hxyz ypaBHerme - E—ﬁ - ;]/-IL_ +2z = 1. 3Hauwr,

BEKTOPBI E’( neprneHANKYJIApHH K miaockoctsMm ABC u ABD

;————-—;1 My ————;—;1
202 27 ) ( 2Y2 " 2y )
COOTBETCTBEHHO.

Kocunyc yrna o Mexxay nnockoctsiMu ABC u ABD paBeH MOZJII0 KOCHHYCA YIJla ¢ MEeXAy BEK-

TOpamMu 7(—1—"———1—-'1) u 5’(—#'4—'1) CrenoBaTensHo, COSQ = €3 _3
22 22’ 297 2y2 ) ‘ ’ l7]-1g] ~ 5

Ho = arccos(%).

Orser: 6) arccos (—2—) .

6x—6

Pemnte HEPaBEHCTBO (ﬁ+ 1) g (1/7— 1)4

Pewenwne. ’

Tak kak (Y2 +1)-(Y2-1)=1, 10 y2-1 = 1/71 = (v2'+ 1)_1, ¥ HEPaBEHCTBO NMpPHHHU-

6:-6
MaeT BH/[, (1/7—1— 1)35+1 < (ﬁ+ 1) .
6x—6 Cx2-5x+6 C{x—=2)(x-3)
Hocxonblﬁy Y2 +1>1, 10 P < x; — 1 > 0; 1 > 0.
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3uayuT, x € (—1; 2] U [3; +00).
Oteet: (—1; 2] U [3; +00).

m Y depmepa ectb ABa mosis, kaxaoe miouanbio 10 rekrapos. Ha kaxaoM nose MO>XXHO BbIpauiu-
BaTb KapTOGesb U CBEKJY, TOJII MOXHO JEJUTh MEXIY 3TUMHU KyJIbTypaMH B 000 HPOMOp-
uH. Y poxaitHocTh KapTodessi Ha mepBoM noJe cocrasisieT 200 11/Ta, a Ha BTopoM — 150 11/Ta.
YpoxxaifHOCTh CBEKJIBI Ha mepBoM moJie coctapiseT 300 11/Ta, a Ha BTopoM — 100 11/Ta. Mepmep
MOJXET IpoiaBaTh KapTodesn o 1ene 6000 py6. 3a ueHTHep, a cBekay — 1o 1eHe 5000 pyb. 3a
uenTHep. Kakoit HanGobilmii 10X01 MOXKET MOAYYUTH (hepmep?

Pewenue.

3aMeTHM, YTO Ha MEPBOM IOJIE C OJIHOTO TeKTapa MOXHO cobpathb anb6o 200 1eHTHepoB KapTo-
dens u noayunts 1200000 py6eii, 1u60 300 neHTHepoB cBekJbl ¥ noayuuts 1500000 pybaeii. Ta-
KHUM 00pa3oM, HY>KHO BCE mepBoe ToJjie OT/AaTh 1Mo/l cBekyly. Ha BTOpoMm IoJie ¢ OIHOTO rekTapa MOXKHO
cobpats 6o 150 HeHTHEpOB KapTodensa u noiyuutb 900000 py6JIePI 1160 100 HeHTHepOB CBEKJIBI
u nonyyutb 500000 py6seii. [losToMy BTOpOe moJie Hy>KHO LeMKOM OTZATb IO/ KapTodenb. B aTom

caydae depmep cmoxket 3apaborars 10-300-5000 + 10-150-6000 = 24 000 000 (py6aeit).

Otset: 24 mMaH py6eii.

B tpeyroabuuke ABC nposenenbt 6uccektpucsl BM n CN. Oxasanocs, uro Touku B, C, M u N
JIeXAT Ha OIHOM OKPY>KHOCTH. .
a) Jlokaxure, uto Tpeyroibiuk ABC paBHOOEAPEHHDIIL.
6) Ilycts P — Touka nepeceueHus: GuccekTpuc TpeyrosibHuka ABC. Haiinvure miomans ye-
teipéxyroyibiuka AMPN, eciu MN:BC = 1:2, a BN = 12.

PeweHue.

a) Briucaunbie yrast NCM u MBN onupaloTcsl Ha OIHY M Ty XKe YTy, cJieloBaTelbHO, OHU paB-
Hbl. [TockonbKy %ZACB = LMCN = ZMBN = %AABC, nonyyaem ZACB = ZABC, 1o ecTb Tpe-

yroabHuk ABC paBHOGepeHHBIH.

6) Mockombky £ZBCN = ZMCN = ZMBN = ZBMN, 1o BN = NM = MC = 12 un npsimast
MN napainensna npsimoit BC. Otpesok BC pasen 24.

ITycts AK — 61cceKkTpuCa, Me[iMaHa U BHICOTA TpeyrobHuka ABC. Tlpsimast AK IpoxoamT yepe3
TOYKY P — 1IeHTP BIIMCAaHHON OKPYXHOCTH.

Tpeyroaphuk ANM monoben TpeyroiasHuky ABC, cienoBaTesibHO,

AN _ MN _ 1

AB ~ BC 2°
Torza
AB = 2BN = 24,

AK =1/ AB* - BK* =}/ 24" - 12” = 12Y/3.
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[Inomans Tpeyrompunka ABC paBHa

Sisc = %AK-BC = %PK-(AB +AC+ BC),

pK — _ AK-BC _ _ 12Y/3-2 - 413, AP = AK-PK = 12y/3 — 4/3 = 8¢/3.

AB+AC+BC 24 +24+24

B derbipéxyronpauike AMPN nuaroHanun AP v MN nepneHIuKyJSpHBI, I03TOMY €ro IIOLIaAb
paBHa

Sampn = %AP-MN = %-81/?-12 = 48Y/3.

Oteer: 6) 487/3.
m | 17 | HailauTe Bce 3HaueHust k, NP KaX/0M U3 KOTOPBIX HEPABEHCTBO (x2 + k2 —25)Y4x+3k <0
nMeeT He (oJiee IBYX pelleHHH.

PeweHue.

- 3k
le/l J0O0M 3HaYEHUH R YUCIO X = .—7 ABJISACTCSA PEHIEHUEM JaHHOI'O HEPpAaBEHCTBa, IIOCKOJIb-

Ky B 9TOM ciy4ae }/4x + 3k = 0 U HepaBeHCTBO BEpHO.
3aMeTHM, 4TO JiI0OOE pellleHHe HepaBeHCTBa, KpOMe YKA3aHHOTO BbIlile, JOJIKHO YIOBJIETBOPSATh
3
HEPaBEHCTBY X > -—Tk
N3o6pasum Ha mnockoct Oxk Bce pelleHMs JaHHOrO HepaBeHCTBa. JTo Oymyt Touku (x; k),

IJIsL KOTOpBIX Jin6o 4x + 3k = 0, mbo 4x+ 3k > 0 u x2+ k2 —25 < 0.

\

HepaBeHCTBY y/I0B/IETBOPAIOT BCe TOYKH, JIeXalllie Ha NPpsiMoil AB v BHYTpM MOJNYKpyra, orpa-
HUYEHHOro XOpAoi AB (BKJIIOYAst TOYKYU I'PAHHUILBI).
HaiinéM xoopaunatel Touek A U B, peluB cucTeMy

X2+ k2 = 25,
4x+ 3k = 0.
Honyumm x = -3, k=4 wmx = 3, k = —4.

HepaBeHcTBO MMeeT eAMHCTBEHHOE PelIeHue, ecin k < —4 uau k > 5.

IIpu k& = 5 HepaBeHCTBO MMeeT POBHO JBa pelleHus: X = 0 U x = 15

i
HpI/I OCTaJIbHBIX 3HAYEHUAX K HEpAaBEHCTBO MMEECT 6eckoHeuHOE YHCJIO pCMEHHﬁ.

Oteet: B < —4; k > 5.
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Ilycts S, o6o3HauyaeT CyMMy NepBBIX 72 YIEHOB HENOCTOSTHHOM 6eCKOHEYHOIl apH(pMeTHYeCKOi
NPOTPecCHH ay, a, ... 4y, ..., COCTOAILEN U3 HATYPAIbHBIX uucel (S, = a,).
a) CymecTByer 11 Takasi apudMeTHUeCKasl POrPecCHs YKa3aHHOIO BU/A, YTO Se = 1980?
~ 6) CymectByer 1 Takast apudmeTHdYecKas IIPOrpeccHst YKa3aHHOTO BUAA, YTO /IS HEKOTOpPOro
HaTypaJbHOTO YKMCJIa 7 UMEIOT MecTo paBeHCcTBa S, = 350 u S, ,, = 625?
B) CKOJIBKO CYLIECTBYET TaKHX HATYPaJbHBIX YMCEJ 7, ISl KAXAOTO U3 KOTOPHIX CYIECTBYeET
TaKasi apudMeTHyYecKas Iporpeccusi yKa3aHHOrO BU/a, YTO UMEET MECTO, PaBeHCTBO S, = 6257?

Pewenwne. v
a) [la. Hanpumep, ecrm ay = 5 ud = a, —a; = 130 10 Sg = 6a, = 15d = 1980.
6) Ilycts ay, a,, ... a,, ... — uckomas GeckoHeuHast apupMeTHYeCKast IPOrPecCHsi, COCTOSIAS 13

HaTypaJbHbIX uKcen, a d = a, — a; — eé pa3HocTb. Torxa no GpopMyJie cyMMbl apupMeTHYECKOl TTpo-

rpeccuud umeeM S, = n-a, +—71("2;1)Ad U S,,,=(n+2)a, +W'd' 3HayuT, €cam n

HEYETHO, TO S, NEJUTCA HAN U S, , , AeNUTCA Ha n + 2, a ecu n 4€THO, TO S, AEIUTCA Ha % nS,,,
: 2

JEJUTCA Ha ";2. Tockosbky S, = 625 = 5* > (n+ 2)2("+ 3) ¢ ;2) , OTCIOZIa TMOJIy4aeM, YTO

yncso n+ 2 < 25Y/2 < 40 u MoxeT paBHATbCS 5 WK 5° B nepBoM cayuae M 10 Bo BTOPOM cJTyuae.
p y Y y

n
Torzna n MoxeT paBHATBCA 3, 23 uiam 8. [IpUxoaUM K IMPOTHBOPEYHIO, TAK KaK TOrJa HH 7, HU 5 He

SIBJISIIOTCS. ZleIuTeNIsIMU yucia S, = 350.

B) Kaxk nokasaHo Bbllile, eciu n HEYETHO, TO S, JEJUTCS HA 7, & €CJIU N YETHO, TO S, AEJUTCS Ha
n
2 |
ciysae u 2, 10, 2.5% 2. 53, 2.5 Bo BTOpoM ciayyae. Kpome TOoro, wumeeM

S, =625 =n-a, +L"2ﬂ-d > —"L"—;—i) > "72 Otciona nosydaeM, uto n < 25Y/2 < 40.

4 . 2 3 4
. Ilockonbky S, = 625 = 57, orciona nosmyyaem, 4To 7 MOXeT paBHATbCA 1, 5, 5%, 5°, 5° B nepBoM

Hna n =1 cymecTByeT MckoMasi mporpeccus ¢ a; = 625 u d = 1. [Ina n = 2 cymectByer
ucKkoMas nporpeccusi ¢ @y = 312 ud = 1. [lna n = 5 cyumecTByeT uCKoMasi nporpeccusi ¢ a, = 123
ud = 1. lnan = 10 cymectByeT uckomas nporpeccusi ¢ @, = 58 ud = 1. Jlnssi n = 25 cyuiectyer
ucKkoMast porpeccusi ¢ a; = 13 ud = 1. 3HauuT, CyIECTBYET POBHO 5 HCKOMBIX HATYPAIbHBIX YHCEI.

Otser: a) xa; 6) HeT; B) 5.

fPEHMPOBO‘IHblﬁ BAPHAHT 21

@ a) Pemute ypaBHenue (— 2cos?x + sinx + 1)-logys(—0,8cosx) = 0.

6) Haiinqute Bce KOPHHM YpaBHEHUsI, IPUHALIEKAILME TIPOMEXYTKY [—67; —4T].

PeweHue.

a) IIpeobpasyeM ypaBHeHHE:
(- 2(1 - sin2x) + sinx + 1)-logys(—0,8cosx) = 0;
(2sin?x + sinx — 1)-log, 5 (—0,8cosx) = 0.

3Hauwr, log,s(—0,8cosx) = 0 mam 2sin2x + sinx — 1 = 0 npu ycaosuu cosx < 0.

Pemast nepBoe ypaBHeHMe, noyiyyaeM cosx = —1,25 — KOpHeil HeT.
‘ “ . : 1
Peiiast BTOpoe ypaBHeHHMe, IoaydyaeM sinx = —1 wiM sinx = 7 YuutbiBas ycaoBue cosx < 0,
_ 5=
TOJydaeM X = == +2nn, neZ.
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6) Haitném xophu ypaBHEHHs, yA0BAETBOPAIOLIME JBOWHOMY HepaBeHCTBY —61 < x < —4m.

MMoayyaem: —6n < S—Gn +2nn < —47; —‘:—; <n< ——f-‘;’—, rae n€Z, mnonyyaeM n = -3,
_ _3in ‘

x = 5

Orser: a) §6‘£ +2nn, n€ Z; 6) —%1.

IE Pebpo kyba ABCDA,B,C,D, paBHo 2.
a) ITocrpoiite ceyenue Kyba MIOCKOCTHIO, ITPOXOAslIei yepe3 Touku B, A, u D,.
6) Haiigure pacctosiHie OT BepIIUHBI A [0 JIOCKOCTH CEYEHUSI. ’
Pewenue.

a) Tak kak pebpo BC mapajuiesibHO pebpy A1D1,

To Touka C nexut B miockoctd BA,D,. Tlpsmo-
yrosbHUK BCDA; — UCKOMOe ceyeHue. A, !
6) Ilycrs O — TOYKA nepeceyeHUs AMaroHajei
rpauu AAB,B.

.~ ITo cBoiictBy auaronaneii kagpata AO u A,B

NnepreHaAHKY/IAPHBDI. /
Hockonexy ABCDA,B,C,D; — xy6, pe6po A,D, / _-"B
neprneHAUKyIsipHo rpaHu AA,B,B, moatomy AO

U A,D | nepneHaMKYJISPHBI
CienoBaTenbHO, MO NPH3HAKy NepHEeHAMKYJSpP-
HOCTHU NPSIMOM U IUIOCKOCTH, nipsiMast AQ TeplieHAUKyYIsIpHa TIOCKOoCcTH BAD,, TO ecThb [IuHa

otpeska AQ sBiIseTCs PaCCTOSIHUEM OT TOYKH A 710 miockoctu BAD,.

AO = %A,Bi =2,

Oteet: 6) /2.

x x x+2
3+7+3*7.<4.3 -64
3F-7 347 9% — 49

Ll_i] Peniute HEPABEHCTBO

Pewenue.

IIpeobpasyem HEPaBEHCTBO:
. X 1‘_ . 1'__
3x+7+3I 7 < 36 32 64.
3'-7 3+7  (37)-49

[yctb t = 3%; HepaBeHCTBO NPHUHUMAET BUL

t+7+t—7 < 36t—64;
t—7 t+7 t2 — 49

262 — 36¢ + 162 2(t—9)2
, < 0; <0,
249 % hesn <O

OoTKyna —7 < t < 7 wmt = 9.
TIpu —7 < t < 7 nony4aem —7 < 3" < 7, otkyaa x < log;7.
Ilpu t = 9 monyyaem 3" = 9, otkyza x = 2.

Oteet: x < log, 7, x = 2.
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@ [To 6u3Hec-1IaHy NPEAIOJaraeTcst BJIOXKHUTh B MATHIETHUH MPOEKT 1eJI0€ YUCIO MJIH PyOJiei.

200

ITo uToram xaxzoro roga nIaHUpyeTCs MPUPOCT CPEACTB BKIaauuka Ha 10% no cpaBHEHHIO ¢ Ha-
yajioM roza. HauuciieHHble IPOLIEHTHI OCTAIOTCS BJIOXKEHHBIMU B IpoekT. Kpome atoro, cpasy
1ocJie HAYMCJIEHUH MPOLEHTOB HYKHbI ONOJHUTEIbHbIE BJa0KeHUs:: o 30 MiiH pybieit B mep-
BBIi M BTODOM rozipl, a Taioke 10 20 MIH B TpeTHii, 4eTBEPTHIH M NATHIA roabl. Haiinute Hau-
MEHbUIMI pa3Mep IePBOHAYAIBHBIX BJIOXKEHHIL, IPH KOTOPOM 001asi CyMMa CpeJCTB BKJIaJ4HKa
K Hayajy TPeTbero roia cranet 6osbime 180 MiIH, a K KOHIy npoekTa.— 6obiie 320 Man py6ieii.

Pewenne. _ '
IIycts S man py6seit — nepBoHayanbHple Boxehus. K Hauany 2-ro roga mosydurtcs

1,15 +.30 muH py6ieit, a k Havany 3-ro roga — 1,1(1,1.5 + 30) + 30 = 1,215 + 63. Ilo ycnoBuio

117 _ qn 84
1,215+ 63 > 180, orkynma § > ol = 96 IR

K navany 4-ro roga umeem 1,1(1,215 + 63) + 20, a B koHIle TpoeKTa
1,1_(1,1(1,1(1,2154- 63) + 20) + 20) +20 = 1,610515 + 150,053. .

169,947 84345
1,61051 105 161051

ITo ycaosuio 1,610515 + 150,053 > 320, otkyza S >

Haumensbniee nenoe S = 106.

Orser: 106 muH pyo.

B yetnipéxyroasauke ABCD ctopoHa AD napasienbHa ctopore BC. [luaronanb BD nepreHau-
KyJ1sipHa cropoe AD. Cymma Tymbix yriioB paBHa 270°. UssectHo, uto AD = 4BC.
a) okaxure, uto AB = 2CD.

6) Haiinure miomanb 4eTbIPEXYrojibHUKa C BepUIMHAMU B CepPeAUHaX NapaJljesbHbIX CTOPOH

U AuaroHaleil UCXOAHoro YeTblpéxyronbHuka ABCD, eciu BD = 10.

PeweHue.

D

a) Cymma octphix yriaos DAB u BCD yetbipéxyroaviuka ABCD paBha 360° — 270° = 90°,
sHaunt, ZCDB = 90°— ZBCD = £ZBAD, u npsmoyrojbHsie Tpeyrombhuku ADB w DBC

nono6ust. Toraa % = %g—, [IO3TOMY
BD? = BC-AD = BC-4BC = 4BC’,
BD = 2BC,
CD _BD _2BC _o BC _o 1 _ 1
AB AD AD AD 4 2

CaenosatesbHo, AB = 2CD.



BD _

6) U3 BhieqokazaHHOro mojydaeM, uto BC = =5 = 3.
B K ¢
P
N L
A
A M D

IIycts K, L, M u N — cepeaunnl otpesko BC, BD, DA n AC, coOTBeTCTBEHHO, a P — Touka rme-
peceuenus npsamoit NL co croponoit AB. Otpesku PN u PL — cpenHue TUHUM TPeyTOJbHUKOB

ABC u ABD, mostomy NL = PL-PN = 14D - 1BC = 3BC = L.

[ockombky NL oTpe3ok nmapaiesnen otpe3skaM BC u AD, Tpeyronbiuk NKL paBHOBEIMK Tpe-
yroapHuky NBL, a TpeyronbHuk NML — tpeyroabHuky NDL. CnenoBaTesbHO,

SKLMN = SBND = El"BDNL = %‘ 10'12i = 37,5
Oteet: 6) 37,5.
Haiinvre Bce 3HaueHus @, Npu KaXXJOM M3 KOTOPBIX PellieHHeM CHUCTEMbI HEPABEHCTB
a+ 3x <12,
a+4dx > x?,
asx
SIBJISIETCSL OTPE30K, JJIMHA KOTOPOTO paBHa 2.

PeweHue.
[Ipeo6pa3yem cucTeMy HepaBEHCTB

a < 12 — 3x,
a>(x-2"-4,
a < x.

N306pa3um MHOXKECTBO, 3alaBaeMOe 3TOil CHCTeMOi He-
paBeHCTB, Ha miaockocTH x0a.

Ipsimast a=12-3x nepecexaeT napabousy
a = (x—2)" — 4 B Toukax (—3;21) u (4;0).

IpsiMast a = x nepecexaer napaboay a = (x — 2)° —4 B
toukax (0; 0) u (5; 5).

IIpamble a = 12 — 3x ¥ a = x nepecekaloTcs B TOYKE
{3: 3).

Ilpu a < —4 cucremMa HepaBeHCTB HE UMEET PEHIEHHIA.
IIpy @ = —4 cucTeMa HepaBEHCTB MMeeT pellleHHe
&%= 2,

IIpu —4 < a € 0 cucTeMa HepaBEeHCTB MMEET pelleHHe

2—-Ya+4 <x<2+Va+4.
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JlnvHa otpe3ka paBHa 2: 2Ya+4 = 2; a = —3. Ilpu a = —3 pelleHHEM CUCTEMBI HEPABEHCTB
sIBJIsieTCs OTpe3ok [1; 3].
IIpu 0 < a < 3 cucreMa HepaBEHCTB UMEET pPEIEHHE @ < X < 12—3_—‘2.

—4a _

JiMHa oTpe3ka paBHa 2: 12 3 2; a =1,5. llpu a = 1,5 pellleHNEM CHCTEMBbI HEPaBEHCTB

siBJIsSIeTCsL OTpe3ok [1,5; 3,5].
IIpu @ = 3 cucremMa HepaBeHCTB MMeeT pelleHHe X = 3.
IIpu a > 3 cucreMa He UMeeT pelLlIEHHI.

OmBeT: a = -3, a = 1,5.
Bce yueHHKHM KJ1acca AOTOJTHUTENBHO 3aHUMAIOTCS JIMOO B CIIOPTHBHOM CEKLIUH, MO0 B KPYXKKe
no mobumoMy mpeamery, 1160 OXHOBPEMEHHO M B CEKIMH, U B KpyxKe. M3BecTHO, 4TO A€BOY-

. 3
KH, 3aHHUMAKOUIHECS B CIOPTHBHOHN CEKIIUH, COCTABJIAIOT HE 6o1ee —1-5 oT 061].[3[‘0 YHUCJla yYalllux-

Csl, 3AaHUMAIOLIMXCSI B CIIOPTMBHOM CEKIIMH, a Ha KPYXKKH JeBOYEK XOAUT He boiee —3— oT obuiero

YMCIA YYAIIUXCS, 3aHUMAIOIUXCS B KPYKKaX.

a) Moxer 11 B kJiacce GbiTh Bcero 7 neBoYek U 11 MasibuyMKOB?

6) MoxeT 1 B Ky1acce ObITh Bcero 9 geBoyek M 9 MaJbYUKOB?

B) Kakyio HalMeHBIIYIO 00 MOTYT COCTaBJISITh MAJIbYUKU OT OOIIEro YHUC/a YYEHUKOB, €CIIH
HEU3BECTHO, CKOJIBKO BCEro YYeHUKOB B Kjacce?

Pewenue. ‘

a) Eciu B ky1acce 3 1€BOYKH, 3aHUMAIONIMECS] B CTIOPTHBHOM CEKIHH, 4 1€BOYKH, KOTOPBIE XOASAT

Ha KPYXXKH, 1 11 MajJbuMKOB, KOTOpbi€ U B CEKIIMM 3aHUMAIOTCS, U HA KPYXKKH XOJST, TO BCe

3.3 3, 4 _ 4 2

3+ 11 14 13 4+11 15 7

6) B ciopTUBHOI# ceKLMM 3aHMMAIOTCS He 6oJiee 3 1eBOYEK, IOCKOJIbKY, eCii Obl X ObLIO 4 Win

3 i g = -{—% > —% AHaJIOTUYHO KpYyX-

KM moceniaiot He 6oJiee 4 1eBoYEK, MMOCKOIBKY ecad Obl ux 6b110 5 Umu 60sbiile, TO KOS AEBO-

= i 9= 1—54 > % HO TOrza XoTs 6bl 1Be AeBOUKH He 3aHH-

MalOTCsS. HH' B CIOPTUBHOM CEKLHH, HU B KPY)KKaX, YTO IIPOTUBOPEYUT YCJIOBHIO.

B) IIpeamnosioxumM, 4To OHA AEBOYKA IOCEIAeT U CIIOPTUBHYIO CEKIHIO, U KPYyXoK. Ecau 6b1

BMeCTO Heé B Kiiacce ObLIo Obl Be IE€BOYKH, OfHA U3 KOTOPBIX XOAMIA OBl B CEKIHIO, a BTOpast

Ha KPYXOK, TO JOJIS [I€BOYeK U B CIOPTMBHOW CEKIMH, M Ha KPYXXKe OCTajlach Obl NpeXxHei,

a obmmasi 10/ MaJbYMKOB Kjacca cTajia Obl MeHblIe. 3HAYUT, 19 OLleHKH HaHMeHblllel, 1011

MaJIbYMKOB B Kjacce GyZeM CYMTATh, YTO KAXK/Iasi I€BOYKA 3aHMMAETCA MJIH TOJbKO B CEKIUH,

WJIH TOJIBKO B KPYXKKe. '

IIycts B Kiacce d; 1€BOYEK, 3aHMMAIOIMXCSA B CIIOPTUBHOM CEKIMH, d, A€BOYEK, 3aHNMAIOIIUXCS

B KPY)KKaX, ¥ 7 MaJbYHUKOB. By/ieM cuHTaTh, YTO BCe MJIbYUKHU XOAST U HA CEKLUIO, U B KPYKKH,

MIOCKOJIBKY MX JOJISA B KJIACCE OT 3TOTO He M3MEHHUTCS], U A0JI B CEKLIUU U Ha KPY>KKax He U3Me-

HHUTCSL.

YCJIOBHUA 3aa4H BbIIIOJTHCHBI:

6oJibLIIe, TO 0/ JeBOYEK B CeK1{UM ObL1a Obl He MeHbllIe

yeK B KpYKax 6bljla 6bl He MeHblIe

d 3 dy 2 d 3 dy 2
—— < =, —— < = , — € —, — < =
ITo ycioBuiO d+m 13 d4m = 3HAYNT, — 0 < z
dl +d2 7 '
Torma — < o’ TOTOMY OISl MAIbYMKOB B KJIacCe:

m _ 1 ot _10
= > = .

di+d,+m d1+d2+1 a7, 17

P 10

‘Ecam B Kyacce 3 1eBOYKM, 3aHMMAIONIMXCA B CIIOPTHBHOM CEKLIMH, 4 JE€BOYKH, MOCeLialole

KPYXKH, H 10 MaJIbYMKOB, 3aHUMAIOIUXCA U B CEKIIHMH, H B KPYXKaX, TO yCJOBHA 3a/ia4¥ BbI-
10

IIOJIHEHBHI, a 10JI1 MaJIbYHKOB paBHA F

Orser: a) aa; 6) HerT; B) %)-



NMpunoxenue 2

PEWEHUA 3ARAHUA NO TEME «BEPOATHOCTb»

1.7.67. UrpaabHyio KOCTb 6POCAIOT [0 Te€X MOP, NOKa CyMMa BCEX BbINABIINX OYKOB HE MPEBBICUT
yucso 3. KakoBa BeposITHOCTD TOTO, YTO Jist 9Toro noTpebyercst poBHO Tpu 6pocka? OTBET OKpyI/IMTE
JI0 COTBIX.

Pewenue.

'

PoBHO Tpu 6pOCKa CIy4MTCSI B AByX CIIY4Yasix.

1. IIpu nepsbix ABYX GpOCKax Bbilajia oAHa M3 KoMOuHaimii (1; 2) unu (2; 1). BepostHocTs aTOTO
1

paBHa —- = . |
2. TIpu nepBbIx ABYX GpOCKax BbINMAAM ABE €IWHHILBL, a TIPH TPETbeM — JI060€e YHC/IO OYKOB, KO-
Topoe Gosbie eauHuIp. BeposTHoCTh 3T0rO COOBITHS PaBHA 316 2 2? 6

CxJ1a/ibIBasg BEPOSITHOCTH STHX HECOBMECTHBIX CQOBITHIA, TI0JIyYaeM BEPOSITHOCTh HCKOMOTO COObI-
THS «II0TpedyeTcsi POBHO TP OPOCKa».
1 5 17

3KcnepnmeHT- H TNIPOBE/ICHHBIE PACCYXACHUA MOXHO ITPOUJIIIOCTPHPOBATD AEPEBOM.

Bcee
npouue
MCXOIbI

i

Orser: 0,08.

1.7.69. Ctpesniok B THpe CTpeJsieT Mo MHllieHH. VI3BECTHO, YTO OH MONAAaeT B LeJlb C BEPOAT-
HocTbio 0,2 mpM KaxkIOM OTAeJbHOM BbicTpesie. Kakoe HavMeHblliee KOJTMYECTBO IAaTPOHOB HYKHO
IaTh 3TOMY CTPEJIKY, 4TOOBI BEPOSITHOCTb IMOpPaXKeHHs Liesin Obliia He MeHee 0,57

Peuienue.

BeposiTHOCTB COGBITHSI «CTPEJIOK MPOMaxHyJica 7 pa3» pasHa 0,8". 3HauuT, BEPOATHOCTD NPOTH-

BOIIOJIOKHOTO COOBITHA A «MMes 7 TIaTPOHOB, CTPEJIOK TI0MaJ B MullleHb», papHa 1 — 0,8". CocraBum
HEPaBEHCTBO:

1-08" > 0,5 orkyaa n > log0,5.
0,8° = 0,512 > 0,5, a 0,8° = 0,4096 < 0,5.

3nauur, 3 < logys 0,5 < 4. CnenoBartenbHO, CTPeJIKY HYXHO AaTh He MeHee 4 NaTPOHOB.
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Apyroe peuweHue.

BeposiTHOCTb MONaJaHus P TPEX BHICTPeIaX pPaBHA

/ 1_0g .
02+08-02+08-08-02 = 02 ~—1% = 0,488 < 0,5.

3HauuT, TPEX NATPOHOB HEAOCTATOYHO. BeposTHOCTH MOMmazaHust MPU YETHIPEX BBICTpEIaX paBHA
0,488 + 0,8%.0,2 = 0,488 + 0,1024 > 0,5.

3Ha4YuT, YeTHIPEX MATPOHOB JOCTATOYHO /IS TOPAXKEHHUSI MUILIEHH C BEPOATHOCTBIO 0,5 UK BhIlIIE,
IKCIepUMEHT MOXKHO IPOUJLTIOCTPUPOBATH AE€PEBOM.

f
S 08 IIpomax IIpomax Ilpomax Ilpomax
0.8
0,2 0,2
Honadanue Honadanue ~ Ilonadanue - Honadawue —~  Ilonadanue

OrtBeT: 4.

1.7.71. B smmKe TP KpacHBIX U ABa CUHHX (ioMactepa. DsoMacTepbl BLITACKUBAIOT 110 04Yepeu
B cayvaiiHoM mopsiike. KakoBa BepoSITHOCTb TOTO, YTO MePBBIH pa3 CHHMH (jioMacTep MOSBUTCA
TPETbUM MO CYETY?

Pewenne.
AneMeHTapHble coObITUS B 3TOM 3KcrepuMeHTe MoxHO 3anucaTe KCKKC, CKKKC u T.n. Bykss

o o o 2
03HaYaloT KpacHbI ¥ CUHUH 1BeTa. Beero anemenTtapubix cobuituit N = C5 = 10. Bce onn paBHOBO-

3MoxHbL. CobbiTuio A «IlepBblil CMHMII NOABUTCS TPETHHM MO CYETY» OJIATONPUSATCTBYIOT [Ba 3Jje-
menTaphbix coobiTus KKCCK u KKCKC. Vckomast BepOATHOCTb paBHa

P(A) = '126 =02

AApyroe pelweHnue.

. Y 3
BeposiTHOCTb MpH NEePBOH MONBITKE BBIHYTb KpacHbIi ¢hiomMacTep, paBHa = Ecau ato cyuymiocs,
TO B SIIUKE OCTaJOCh 2 KpacHbIX dioMacTepa u3 4. Il0aToMy BEpOSATHOCTb I0CTaTh KpacHbIH dJioma-

. 2 : .
CTEp NPH BTOPOU IIOIIBITKE paBHA Z le/l 9TOM YCJIOBUU TPpETUH (bJIOMaCTep OKaXeTCs1 CHHHUM C Be-

2 .
POATHOCTBIO g, IIOCKOJIbKY B AIHKE OCTAHETCA 3 (b.rlomaCTepa, H 2 U3 HUX CHHHE. HOJIb3y5ICb IIpaBH-

JIOM YMHOXKEHUSI, HaXOA1M:
2
pAy=32.2.2-92
DKCIIEPHMEHT MOHO TPOUJIIOCTPUPOBaTh AepeBoM. Crenaiite 3T0 CaMOCTOSITENIBHO.

Orset: 0,2.

204



'1.7.73. CTpesioK CTpeJsieT MO MSTH OAMHAKOBbIM MullensM. Ha kaxayio MULIeHb JaeTcst He 60-
Jiee IBYX BBICTPEJIOB, U U3BECTHO, YTO BEPOATHOCTD TIOPA3UTh MULIEHb KAXIbIM OTACTBHBIM BBICTpE-
som paBHa 0,6. Bo cko/IbkO pa3 BEPOATHOCTb COOBITHS «CTPEJIOK MOPA3UT POBHO TPY MHULIEHM» 60J1b-
1lIe BEPOSITHOCTH COOBITHSI «CTPEJIOK NOPA3UT POBHO JBE MUIIEHN» ?

PeweHune.

BeposiTHOCTh He IOPa3UTh KaXIyl0 OTAEJNbHYI0 MHUIIEHb OJHUM BhICTpesioM paBHa 0,4, moaTomy
BEpPOSITHOCTD He MOPa3uTh €€ IByMsI He3aBUCUMbIMU BbicTpesiamu paBHa 0,16. 3nauut, nostyyaercs ce-
puss U3 5 ucnbiTaHui BepHy/IM ¢ BeposTHOCTbIO ycmexa p = 0,84 ¥ BEpPOATHOCTBIO Heyaadyd
q = 0,16.

HaiizeM nckoMoe OTHOIIIEHHE:

P({nopaxeHbl pOBHO 3 MHIIEHH}) _ Cgl’qu. _ 10p =.O,84 - 595
P({nopaxxeHs! pOBHO 2 MUmIEHH}) C§p2q3 10 - 0,16 yadd.

Otsert: 5,25.

1.7.75. Mama KoJUIEKIIMOHUPYET MPUHIECC U3 KUHJEeP-CIOPIIPU30B (LIOKOMafHOe SHIO C UIPYII-
Koil BHyTpu). Beero B cepuu 10 pasHbIX MpUHIIECC, U OHH PABHOMEPHO pacnp'eaeJIeHbl, TO €CTb B KaX-
JIOM OYEepEeNHOM KMHEP-CIOPIPHU3e MOXKET C PaBHBIMU BEPOSITHOCTSIMHU OKa3aThcs Jobast u3 10 mpuH-
1ecc.

Y Maru yxe ecTh TpU pa3Hble MpUHIlecChl. KakoBa BEPOATHOCTD TOTO, YTO AJIA MOJTYYEHUS Clie-
AyIolIel MPUHIIECCHI, KOTOPOil paHblile He 6b110 B MaluHO KOJLIEKLIHY, el MPUAETCA KYIUTh eme 2
WIK 3 MIOKOMaHbIX sAia? ‘

Pewenue.

.

B MaiuHoit KoJIJIeKIIMY He XBAaTaeT 7 pa3JUYHbIX MPHHIIECC. 3Ha4HT, BEPOSITHOCTD TOTO, YTO TIPU
caeayionteil mokymnke Maiiie monaaércs oxHa w3 OTCYTCTByomux npuHuecc, paBHa 0,7. ITomyuaercs
cepusi HE3aBMCUMBIX HCIBITAHMM O TMEPBOrO ycrexa C BEpPOSITHOCThIO ycmexa p = 0,7 U Heyaauu
q = 0,3. BeposiTHOCTD TOro, YTO yCIieX CIYUYUTCS CO BTOPOM WU C TPeTbel MOIBbITKY, PaBHA

gp+q* = pq(1+q) = 0,7-03(1+0,3) = 0,273.

Oteet: 0,273.

1.7.77. UrpanbHsiit Ky6uk 6pocaioT aax/sl. MI3BecTHO, 4TO B cymMMe Bbinasio 8 oukoB. Haiinure
BEPOSITHOCTb TOTO, YTO B MEPBbIi pa3 BHINAIO 6 OYKOB.

4

Pewenue.

[Tockonbky M3BECTHO, YTO CyMMa BBINIABUIMX OYKOB paBHa 8, 3KCIIEPUMEHT COCTOUT U3 IATU paB-
HOBO3MOJKHBIX 3/1eMEHTApHBIX COOBITHI

(2;6), (3;5), (4; 4), (5;3) u (6; 2).
Co6bITHIO «B TIEPBbIit pa3 BbiMasa MIECTEPKA» 61arOMPUATCTBYET €IMHCTBEHHOE 3JIeMEHTapHOEe CO-

S ‘ {
6piTHe. VckoMast BEPOSITHOCTh paBHa =

Otset: 0,2.
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1.7.79. IlepBslii urpasbHblil Ky6HK OGBIYHBIHN, a Ha FPaHsIX BTOPOro Ky6GuKa umc/a 1 u 2 BcTpeya-
10TCS IO TpH pasa. B ocranbHOM KyOHKHM OMHAKOBbIE M CHMMETPHYHbIE.

Onun cayyvaiino BeIOpaHHBI KyGuK GpocaioT ABa pa3a. M3BECTHO, YTO B KAKOM-TO MOPSIAKE BbIIA-
iu 1 u 2 ouka. KakoBa BeposiTHOCTB TOTO, 4TO GpoCasu nepBbiil KyOuK?

PeweHue.

IlocTpouM iepeBo IpoBeAEHHOrO CIyyaitHoro onbita. ITockonbKy KyOGuK BbIOMpaCs Hayaauy, Be-

positHocTH cobbrtust A «6pocany 1-it Ky6uk» 1 cobbiTiss A «6pocau 2-if Ky6uK»> PaBHBL

i S

[Ipoune
HCXOJIbI

ITpoune
HCXOBI .

CobniTHe B «Bbinana ofxa 13 kombuHaumii (1; 2) wim (2; 1)» MoKa3aHo Ha PUCYHKE 3aKpalleHHOM
006J1aCTBIO, U €T0 BEPOATHOCTh PaBHA ,

11 . 11_5
PB=3%*+*37 18
TpebyeTtcsi HAUTH YCAOBHYIO BEpPOSTHOCTH P(A | B), To ecTb 101110, KOTOPYIO BEPOATHOCTH COOBITUS

A N B 3aHUMAaeT B BePOSITHOCTU COOBITUS B: .

1
_PAnB) _ 218 _ 1
P(A|B) = P(B) 5 10°

Oteet: 0,1.

?
-1.7.82. 3a kpyrjbiii cTo1 Ha 26 CTY/IbeB B CJy4YaifHOM IOPSIIKE PACCAKUBAIOTCSA 24 MajbyuKa
u 2 neBoukH. Haiinurte BeposSTHOCTD TOrO, 4TO 06€e /eBOUKH He OYAYT CHAETh PSAOM.

PeweHxune.

[IycTb mepBasi JeBOYKA 3aHsIa KaKOU-TO U3 CTy/beB. Toraa ciyyaiHbli ONBIT CBOAUTCS K BHIOODY
OZIHOTO U3 25 PaBHOBO3MOXKHBIX CBOOO/IHBIX CTYJIbEB JUIsl BTOPOii ieBouku. 13 HuX 23 He cocencTny-

. 23
I0T C MECTOM I1epBOit IEBOYKH, MT0ITOMY HCKOMAs BEPOATHOCTb PABHA o = 0,92.
Orset: 0,92.
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