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BBEJAEHME

TocymapcTBeHHass UTOroBasi aTTeCTalUsl Mo MareMaTHke B (opme EauHoro rocyzapcTBeHHOro
sk3amena ¢ 2015 roga mposoautcss Ha 6asoBoM H mpoduibHOM ypoBHsX. ColepxkaHue 3anaHUi
C KpaTKHM OTBETOM KOHTPOJIbHBIX W3MEPUTENbHBIX MaTEPHAIOB €IUHOIO TOCYyJapCTBEHHOTO 9K3aMeHa
6a3oBoro 1 nmpoguabHOro yposseit B 2018 roay He 6yayT NPUHIMIHAILHO OTIMYAThCS OT COAEpPXKa-
HUS COOTBETCTBYIOIMX BapuaHTOB 2017 roza. C OKOHYaTeJbHOM CTPYKTYPOM BapHaHTa MOXHO O3Ha-
KOMHTbCA Ha caiite Qe/iepanbHOTO HHCTUTYTa MeAaroruyeckux usMepenuit (www.fipiru) B paszesne
«ET'9: nemoBepcun, cnienupukasnuu, koaudukaropsl». B pamkax cnenuduKainuy TPOAOIKAETCS pac-
IIMpEHHE TEMATHUKH 3aja4, 0COOEHHO 3TO KacaeTcsi reOMeTpHYEeCKOi YacTH 9K3aMeHa, a TaKxke 3a/1a-
HM# 10 HAaYajlaM MaTeMaTHYECKOTO aHa/IN3a. Y Ka3aHHble U3MEHEHHs HAIlIM CBOE OTpaXX€HHe B KHH-
re, KOTOPYIO BbI JIEPXKUTE B PYKax.

B KOHTpPOJIbHBIX M3MEPUTEJIBHBIX MAaTEPHAIaX €JUHOTO FOCYAAPCTBEHHOIO 9K3aMeHa Ha IPOQHIIb-
HOM YPOBHE 3a/laHHs C KPaTKMM OTBETOM NpoBepsioT ypoBeHb ocBoeHusi GIT'OC Ha 6a30BoM M MO-
BBHINIEHHOM YPOBHSX. B mepBoil 4acTH 3a7aHusi C KPaTKUM OTBETOM JAIOTCS Ha 6a30BOM ypoBHe
CJIOXXHOCTH, 2 BO BTOPOU YacTH 3alaHUsi ¢ KPaTKMM OTBETOM JAIOTCS y’Ke Ha NOBBIIIEHHOM ypOBHE
cnoxHocTH. OCHOBHOM aKIEeHT B 0OJIbIIei YacTH TaKMX 33JaHUii clleJlaH Ha TIPOBEPKY OCBOEHHUS Ma-
TEMATHYEeCKUX KOMIETEHIMI (B IepBYI0 oyepenb Ha MPHUMeEHeHHe MaTeMaTHYeCKHX 3HaHUH K pelile-
HUIO NpPaKTHYecKuX 3aza4). OTBETOM KO BCEM 3aJaHUsIM C KPAaTKMM OTBETOM JOJDKHO OBITH 1eJioe
YHCJIO WIM KOHEYHasl AECATHYHAsE ApoOb. ITH OTBETHl HYXKHO 3anmMchiBaTh B Bianke oreroB Nel
B COOTBETCTBHM C NPHJIAraeMod MHCTPYKLHMeH 3amosiHeHusi 6naHka. OcoGEHHOCTBIO TPOBEPKU Ipa-
BUJIbHOCTH BBITIOJTHEHHS TaKMX 337124 SIBJISIETCSI IPOBEPKa TOJIBKO OTBETOB (pellleHHs He IIPOBEPSIIOT-
csi). Bce 3amanust ¢ KpaTKuM oTBeTOM OepyTcst U3 OTKphITOro 6aHka 3aganuii ETD MexepanpHoro uH-
CTUTYTa MEAaroruyecKux usmepeHuii. Bosbioil 6aHK MaTeMaTHYECKMX 3a/ia4, U3 KOTOpPOro ¢opmMu-
pyercst 6ank PUIIU, comepxurtcs Ha caiite. www.mathege.ru. .

Bropast yacTp BapuaHTa 9K3aMeHa 10 MaTeMaTHKe COAEP>KUT 3aJaHUs MOBBIIIEHHOTO U BBICOKOTO
YPOBHEH CJIOXHOCTHU U NpeIHAa3HAYaeTCs Ipex e Bcero s auddepeHnranyuy M0 ypPOBHIO OATOTOB-
ki Oyaymux abuTypueHTOB. 3aJaHHsi C KPAaTKAM OTBETOM BTOPOH 4acTH NPOBEPSIOT MPOGUIbHBIN
yPOBEHb MaTeMaTH4YeCKOH IOATOTOBKHM. 3aJaHUsi C DPa3BEPHYTHIM OTBETOM IIPOBEPSAIOT YPOBEHb
ocBoernss @I'OC Ha noBeiIEHHOM YpOBHe. Bce pelieHus 3aJaHuii ¢ pa3BEPHYTHIM OTBETOM JOJIKHBI
6bITh 3anucanbl B Bianke orBetom Ne 2 (momosnHuTeapHoM Ganke otBeToB Ne 2). O60CHOBaHHOCTD
U TIOJIHOTY PENIeHUs] 3TUX 3aJJaHUMN yCTaHaBJIHBAIOT SKCIIEPTHI ¥ BBICTABJISIIOT GAJIIbI B COOTBETCTBHH
¢ Kputepussmu oneHuBaHMs 3aJaHU C pa3BepHYTHIM OTBETOM (JICMOHCTpaHI/IOHHbII/I Bapuant EI'D
1o MaTteMaruke Ha caiite QUIIN).

B KOHTpPOJIHBIX U3MEPUTEIBHBIX MaTepHasiax eIMHOTO rOCYAapCTBEHHOTO 3K3aMeHa Ha 6a30BOM
yPOBHE 3aJaHUS NPOBEPSIOT 6a30Bble BHIYHCIMTENbHbIE M JIOTHYECKHE YMEHHUsSI U HABBIKH, YMEHUE
aHAJIM3UPOBaTh WHGOPMALHIO, TIPe/ICTaBIeHHYI0 Ha rpaduKax U B TabIHLax, UCIOIb30BATh IPOCTEH-
IIie€ BEPOSITHOCTHbIE M CTATHCTUYECKHE MOJIEIH, OPUEHTHPOBATHCSA B MPOCTEHIIMX FeOMETPUYECKUX
KOHCTPYKIMsIX. B sK3amMeHanMOHHYI0 paboTy BKJIIOYEHBI 3a/iaHusi 6a30BOr0 YPOBHS MO BCEM OCHOB-
HBIM TIpPeIMETHBIM pasfiejiaM: reoMeTpusi (IJIAHUMETPHUSI U CTEPeOMETpHsl), anrebpa, Hauaia MaTeMa-
THYECKOTO aHaJIN3a, TEOPHSI BEPOATHOCTEH U CTATHCTHUKA.

C 2010 roma BapuaHTBI €IMHOTO TOCYJapCTBEHHOTO 3K3aMeHa IO MaTeMaTHKe (OPMHPYIOTCS
C MCIIOJIb30BaHMEM OTKPBITHIX OAHKOB 3alaHuii. YueGHoe mocobue « EquHBIN rocynapCcTBEHHbIN 9K3a-
MeH. Matemaruka. KoMIutekc MaTepuasioB JIsi HOATOTOBKH YYAIIUXCS» CO3[IaH Ha OCHOBE OTKPBITOrO
GaHka 3a7aHUil 10 MaTeMaTuKe npoduIbHOrO ypoBHsi 1 OTKPBHITOrO GaHKa 3aJaHMil 10 MaTeMaTHKe
6asoBoro ypoBHs. Vcnoib3oBanust Komiuiekca MaTepvanoB /i MOATOTOBKM YYAIIAXCS MO3BOJISET
BBIIIYCKHUKaM M YYHTeJIIM 3apaHee BbIOPaTh ypOBEHb UTOrOBOH aTTECTAIlMH, OCYLIECTBJIATh JHATHO-
CTHUKY NpO6IeMHBIX 30H, 3G(GEKTUBHO BCTPAaWBaTh CTPATETHMIO ¥ TAKTMKY WTOTOBOTO IOBTODEHHS U
NOJATOTOBKY K 3K3aMeHY.

OnsIT mpoBeleHUsi 9K3aM€Ha C HKCIIONb30BAaHMEM OTKPBHITOrO GaHKa 3aflaHMii 1O MaTeMaTHKe
B 2010—2017 romax mokaseiBaeT, 4TO HauMeHee 3(PGEKTHUBHDL, K COXKATIEHHIO, HanOoiee MOy IpHbIE
CTpaTeruu IOJTOTOBKH — IPOPELIMBaTh, HAUYHHAS C CEHTSAOPS Mecsia, HOAPS BCE 3aJaHUSA OTKpPbI-
Toro 6aHka (B xoropom Gosee 50000 MaremaTH4ecKMX 3aJaHuil) WM IPOPELIMBATh HMEIOLIHeECS



B OOJIBIIOM KOJMYECTBE BapHUAHTbl, AHAJIOTUYHBIE [IEMOHCTPAI[MOHHOMY BapuaHTy ETD (umbo
U3 OIyOJIMKOBaHHBIX NOCOOUH, MO0 COCTaBJIEHHbIE C MCIIOIb30BAHHEM OTKPHITOrO OaHKa).

3aJior ycnexa Ha 3K3aMeHe — peTyJISIDHbIE 3aHATHsI MaTeMaTHKOM B TeYeHHe BCEro mepuojaa oby-
YeHUs1 B IIKOJIE, CBOEBDEMEHHOE BbISBJEHHE U JMKBHIAIUS BO3HHUKAIOUIUX (Hen3bexHo!) mpobueM.
ITosToMy HacTOsiIIast KHUTa MO3BOJUT YUMUTENIO BKJIIOYATh 3aJaHUsI, aHAJIOTW4YHble 3amanusam EID,
B TeKyIIui y4eGHBIN mpolecc, HaunHas ¢ 6 kiacca.

YuuTesns u yyauuecs IpU OpraHU3allii UTOTOBOTO TIOBTOPEHHUS U MOATOTOBKHU K 9K3aMeHY C IO-
MOIIBIO 3TOM KHUT'M UMEIOT BO3MOXXHOCTh IIOBTOPUTH 3a/laHUsI OCHOBHBIX T€M KypCOB ajirebpa, aiare6-
PBl M HayaJl MaTEMAaTUYECKOrO aHAJIN3, FeOMETPUHU, TEOPUU BEPOSTHOCTEH U CTAaTUCTUKH.

ABTOpPHI OCOOHST MHOTO JIET aHAIM3UPYIOT BBIMOJHEHHWE 3alaHHii 9K3aMEHa U «BRIHYXKIEHbI> pe-
KOMEHJI0BATh OIpe/ieJIeHHbIe MOATOTOBUTEJIbHbIe 3aJlaHUsI, T€ 3aJaHus, KOTOpble B SIBHOM BHIE U
He JAl0TCA Ha 9K3aMeHe, HO 0e3 MpaBMJIbHOTO BBHIMIOJHEHHS TAKUX NMPOCTBHIX 33/aHUM HEJb3sT MOJIY-
YUTh TPaBUIBHBIH OTBET B 60JIee CIOKHBIX 9K3aMEHAIOHHBIX 3alaHUSX.

Pasnen «Anrebpa» BKII04aeT B cebs 3aJaHUs Ha Pal[MOHAJbHBIE, UPPAIIMOHATbHBIE, CTENIEHHBIE,
TPUTOHOMETPHYECKHe U JorapudMirdeckiie ypaBHEHHUSI U BHIPDA>KEHUS.

B nmyHKT «PanyioHasbHble YpaBHEHUsI U BBIPOXeHHsI» cOOpaHbl 3alaHusI C Pa3HBIX NTO3UIMI BapUaH-
Ta, €CTb M TIOATOTOBUTEJIbHBIE 3aaHUS: JMHEHHbIE YPaBHEHMs, TIpOCTeiinye JpOOHO-pallMOHANbHEIE
ypaBHEHMS, KBaJ[paTHble — 3TO Te ypPaBHEHHs, B KOTOPBIX Y4aCTHMKHM JK3aMeHa JAOIYCKAlOT MHOTO
omu6ok. B 3TOM NMyHKTE NMPUCYTCTBYIOT 3a/laHKsl Ha BbIYKMCJIEHUE 110 GOopMyJIaM, TPAAULUOHHbIE TEK-
CTOBbIE 3a1a4¥ Ha COBMECTHYIO PaboTy, ABUXKEHHE, IPOLEHTHI, KOHIIEHTPAIMIO PaCTBOPOB H CILJIABOB.

B nyHkT «VIppalnoHaibHble YPaBHEHUS M BBIPAKEHUsT» COOPAHBI 3a/IaHUsI C PA3HBIX NO3UIIUI Ba-
pMaHTa, HO 0ObeIMHSIET 3TH 3aJaHKsI HaJIMYKe pafuKaia (KopHs). B Hayase myHKTa faloTcs 3afaHus
Ha npeoOpa3oBaHUe YUCIOBBIX BBIDAXKEHHH, COAEPKAIMX KOPEHb, B TAKMX BBIYMCJICHMAX N€IaeTCA
MHOIO OIIMOOK y4YacTHHMKAaMM 3K3aMeHa. ABTOPbI PEKOMEHAYIOT NP BBINOJHEHMM 3THUX 3ajlaHui
He mpuberaTh K TMOMOIIM KaJbKYJSITOPa, MIOCKOJBKY Ha 3K3aMeHe HCIIOJb30BaHHE KaJlbKyJnAaTOpa
He npeaycMoTpeHo. OYeHb MHOTO JOCAIHBIX OMIUOOK JOMYyCKaeTcs B MpocTeHmux MpPPaI[MOHATBHBIX
ypaBHEHHSIX, TOITOMY TaKHX YPaBHEHHIi B MOCOOMM [aeTCsi MHOTO. 3alaHHsl Ha BBIYUCIEHHUs 10 GHop-
MyJIaM, COAEpXKalllUX paJuKal, Takxke BKJAIOYEHBbl B STOT IYHKT.

B nynkT «CreneHHble YpaBHEHHsI U BbIPaXKeHHsI» COOPaHBI 3alaHusl C Pa3HBIX NMO3ULUI BapUaHTa.
B Hayase myHkTa maeTcs GOJbIoe KOJHMYECTBO 3aaHUi Ha NpeoOpa3oBaHHe YHCIOBBIX BBIPaXKeHMH,
cozmepxamux crenelb. [Ipocreiinye nokasaTeabHble ypaBHEHHS €CTb B BaDUAHTaX 9K3aMeHa, I03TO-
My TaKMX ypaBHEHHH B ITOCOOMM maeTcss MHOro. 3aJaHHs Ha BBIYMCIEHHA MO GopMyJsaM, coaepxka-
IIMX CTENeHb, TaKXKe BKJIIOYEHBI B ITOT IYyHKT.

B nyskT «TpUTrOHOMETPHYECKHE YPABHEHUS M BRIPaXKeHHsT» COOPaHBI 3a/[aHUs C PasHbIX HO3ULIMH
BapuaHTa, HO OOBENUHSET ITH 3aJaHUsI HAIM4YMe TPUIOHOMeTPUYeCKHX QyHKuMi. B Hayane myHkTa
Ia10TCA 3aZlaHKsl Ha HaXOXKJEeHHE 10 OMHOM TPUTOHOMeTPUYeCKON (PYHKIUMU APYTUX TPUTOHOMETPH-
yeckux (DYHKIMH, B IOCOGMU AaeTCst 0YeHb GOJIBIIOE KOJINYECTBO 3aflaHHil Ha peobpa3oBaHuie TPH-
FOHOMETPHYECKUX BBIDAXXEHUH C HCIOJb30BAHHEM OCHOBHOTO TPHITOHOMETDHYECKOTO TOXAECTBA,
dopMy 1 IpUBeJEeHHs, TPUTOHOMETPHYECKUX (OPMYJI JBOMHOIO YIjla, 3HaHME TAabJIUYHBIX 3HAYEHUH
TPUTOHOMETPHYECKHX (YHKIMI. B 3TOT MyHKT BKJIIOYEHBI TaKXKe NMPOCTEMIINE TPUTOHOMETPUIECKHE
ypaBHeH#Hsl, 63 NPaBHJIBHOTO DelleHHs KOTOPBIX HeJb3s MOJIy4MTb NPABUJIBHBIM OTBET B 3a/JaHMSX
MOBBLIIEHHOTO YPOBHS. 3aJaHUsI Ha BBIYUCIEHHUS N0 GopMyJIaM, COAEPKAIUX TPUTOHOMETPUIECKHE
(YHKIUY, TaK)Ke BKJIIOYEHBI B 3TOT IIyHKT. ‘

B nynkT «JlorapubMuyeckue ypaBHEHUs! M BBIPaXKeHHs» COOpaHbI 3a/laHMsI C PasHBIX MO3MLMMA
BapHaHTa, HO OObEIUHSET 3TH 3aJaHUsl Hajauyue jorapudma. B Havase MyHKTa JAIOTCSA 3aaHUs
Ha HaxOX/leHue 3HAa4eHHil BRIpaXeHuH, cofepxkamux jorapudm. 3aqanust HogobpaHbl Tak, 4ToObI yya-
IHICA C TTOMOIIBIO 3TOro GaHKa 3aJaHMil MMeJT BO3MOXKHOCTh IOBTOPUTb BCE CBOMCTBa JIOrapu(¢MOB.
B 3TOT MyHKT BKJIIOYEHBI TAKKe MpocTeiiiue JorapudMudeckue ypaBHeHus, 6e3 IpaBUJIbHOTO pele-
HHsI KOTOPBIX HeJIb38 TOMY4YMTh MPABHJIbHBLA OTBET B 33aHUSIX NMOBBIIEHHOTO M BHICOKOTO YPOBHEH.
3amaHus Ha BHIYMCIIEHHA 1O (POpPMyJiaM, COAEPXKAIUX JorapudM, TakxKe BKIIOYEHBI B 3TOT MYHKT.

Paszen «IIpakTHKO-OpHEHTHPOBAHHbIE 33a4k» BKJIOYAIOT B cebsl TEKCTOBBIE 3a/1a4M, 3a/laHusl Ha Aua-
IPaMMBbI U TpadUKH 3aBUCUMOCTEH, a Tak ke 3aaHus Kypca «Teopust BEPOSATHOCTEN M CTaTHCTHKA».

B nyskr «TekcToBsle 3aaui» cOOpaHbI 3alaHMsl C PasHbIX MO3ULUA BapuaHTa. [l/Is1 pelleHts 3a1a4
3TOrG IyHKTa He HY)XHO COCTABJISITh YPaBHEHWH, Yallle BCETO 3TH 3a/[a4yu PEUIAIOTCS MO AEHCTBUSIM,
MHOT/Ia YCTHO. DTO 3ajay¥, B KOTOPBIX HYKHO IOCYMTATh IIJIaTy 32 3J€EKTPOIHEPIHIO IO NMOKa3aHUAM
CYETYMKA, TIOCYUTATD Cady, KOTOPYIO JIOJKeH TOMy4UThb IIOKYIIaTe b, PACCYUTATh Hanboee BbITOAHBIH



tapudHbIi maaH u T.4. IIpex/e Bcero, 3To 3aaHUs Ha BHIYMC/IEHUS, KOTOpble BO3HHKAIOT B Pa3/IMy-
HBIX PEIbHBIX CUTYaLUHsIX.

B nyukT «Ipaduku ¥ aAuarpaMMbl> BKJIIOYEHbI 3a/JaHHs HA UTeHHe AuarpamMm. B aToM myHkTe 1a-
HbI IMarpaMMbl BHIMIAIEHHUST OCATKOB, TEMIIEPATyP, Pa3/IHYHbIX KyPCOB J€HEXXHBIX €IMHUII, LIeH MeTasl-
0B, HedTH. [0 9THM AMarpaMMaM HY>KHO OTBETHTb Ha pasHOro poza Bompochl Kasanoch 6b1, uTO
MOXeT OBbITh MPOIIE, HO HAa 9K3aMeHe KaK/blil ZIeCAThIA BBIIYCKHUK HE AaeT BEPHOTO OTB€Ta Ha 3TH
MIPOCTHI€ BOIPOCHI.

B nynkre «BeposTHOCTB» cOGpaHO 60IbIIOE KOMMYECTBO 3alaHUi, B KOTOPBIX HYXXHO BBIYMC/IMTh
BEPOATHOCTb HACTYIUIEHUS WJIM HE HACTyIUleHHs coObiTus. Hapsaay ¢ mpoCThIMU 33a7aHUSIMU B 9TOT
IMYHKT BKJIIOYEHBI ¥ CJIOKHbIE 3a/jaHus. ‘

Pasgen «TeomeTpusi» BKIOYaeT B cebsi 3alaHusl CTEPEOMETPUH M 3a1aHMs IUIAHMMETPHH, pasOu-
Thl€ 1O T€MaM: IJIUHBI, YIJIbI, TPUTOHOMETPHS, I1IOIIAIH.

B nynkre «/lnuHbl» cobpano 60JbliIoe KOJIMYECTBO 3aflaHuid, B KOTOPBIX HYXXHO BBIYHUCJIUTD JUTUHY
oTpe3Ka. ITO MOXET ObITh U TPEYTOJBHUK, U YeTBIPEXYTOJNIbHHMK. B 9TOT IyHKT BKJIIOYEHO MHOT'O ITOATO-
TOBUTEIBHBIX 32/[a4 — TIPOCTHIX IIAHUMETPUYECKHX 3a/[a4 Ha KAaKOi-TO OUH reoMeTpHUYeCcKuii PaKT.
JIna pellleHMsi TaKMX 3aJaHHii aBTOPbl PEKOMEHAYIOT 00si3aTe/IbHO c/elaTh PHUCYHOK. MlHoraa Takue
3a/J]aHMsi MOXKHO PelIaTh MPaKTUYECKH YCTHO, TPUMEHSS] U3BECTHbIE COOTHOLIEHHS, MHOTAA JIJIsI pelLie-
HM 3a/1a4¥ HY>KHO COCTaBHMTb YPaBHEHHe WM cUCTeMy ypaBHeHmil. Hapsaay ¢ mpocTeiMu 3aaHASAMH
B 3TOT IIYHKT BKJIIOUEHBI U CJIOXHbIE 3aJaHMS.

B nynkTe «Yrapi» co6paHO 60JIbIIOE KOJUYECTBO 33aHUIi, B KOTOPBIX HYXXHO BBIYMCJIHMTDH BEJIH-
YMHY yrjaa. ITO MOXeT ObITh U YroJ B TPEYTOJbHUKE MJIH B YETHIPEXYTOJbHUKE, ¥ BIIMCAHHBIA MJIA
IEHTPaJbHbI yroja. B 3TOT MyHKT TakxKe BKJIIOYEHO MHOIO IIOATOTOBUTE/IbHBIX 3ala4 — IMPOCTHIX
IUITAHMMETPUYeCKHX 3aJa4 Ha KaKOW-TO OAMH reomerpuueckuil ¢axT. [l pelleHus: Takux 3ajaHuii
aBTOPHI PEKOMEH/YIOT 00s3aTeIbHO C/leNiaTh PUCYHOK. VIHOrZa Takue 3ajJaHMs MOXXHO pellaTh Ipa-
KTUYECKH YCTHO, IIPUMEHSISI U3BECTHBIE COOTHOILIEHMS, MHOIJA /I PEIleHUs 3ala4M HYXKHO COCTa-
BUTb ypaBHeHHe. Hapsiny ¢ IpOCTBIMU 3aJaHUSIMHM B 9TOT IIyHKT BKJIIOYEHBI H CJAOXKHBIE 33aHUA.

ITpakTHyYeCKH Bce 3a/laHus MMyHKTa « TpUrOHOMETPHsI» HOCAT NMOATOTOBUTEIbHBIN XapaKTep, [10TO-
MY 4TO aBTOPBI CIIEIUAJBLHO OOJBIIOE KOJIMYECTBO 33[aHUI Ha TPUTOHOMETPUYECKHE COOTHOLIEHHS
JaJId ISl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA B KaueCTBE BaXXHOT'O INIOBTOPEHHS.

B nynkre <«Ilnomanu> cobpaHo 6oJbllioe KOJHUYECTBO 3aJaHMif, B KOTOPbIX HY’KHO BBIYHC/IMTH
wiom@ans Gpurypbl. ITO MOXKET ObITh U ILIOIIAAb TPEYTOJIbHUKA, U IIJIOILAAb YeThIPEXYTOJIbHMKA (I1a-
pajuresiorpaMMa, Tpaleluuu), U 1omans kpyra. Hapagy ¢ xnacCMYeCKMMM 3a/ladyaMM Ha 3Ty TeMY
B [IyHKT BKJIIOYEHO 6O0JIBIIIOE KOJIMYECTBO T€OMETPHYECKUX 3a/1a4 HA <«KJIETOYKaX» MU B J€KapTOBOH
CUCTeMe KOOpAMHAT.

B nynxkre «CrepeoMerpusi» coOpaHo GONbIIOE KOJIUYECTBO 3alaHUi, B KOTOPBIX HY>KHO DELIMTh
CTEPEOMETPHYECKYIO 3a1a4y. DTO MOXKET OBITh M PACCTOSIHUE MKy BepUIMHAMHU MHOTOTPaHHHKa, U
aMHa pebpa NPsSIMOYTOJIBHOTO MapajUIesIeNMIela, ¥ BBICOTA IPAaBHJIBHOH NHPaMHIbI, U 110IMAAb
HOJIHOM MMOBEPXHOCTH MHOTOTPAHHHMKA, U 0OBEM YaCTH KOHyCa U T.A. B OCHOBHOM B 3TOT IIyHKT BKJIIO-
yeHbl 3afaHusi 6a30BOr0 YPOBHSI CI0XKHOCTH.

Pasnen «Havasa MaTeMaTuyeckoro aHaM3a» BKJIIOYAeT 3alaHUsI HAa reoMeTpUYeCKUH U dusude-
CKMI CMBICJI TIPOM3BOAHOMU, TeXHUKY AuddepeHIUPOBaHHS U HccaefoBaHHe QYHKLIMM, HaXOXK/IEHHe
epBOOOPA3HON U NpUMeHeHHe NMePBOOOPa3HOM [UIsl HaXOXKIeHUsl ILUToIanu (pUrypsl.

B nynkre «T'eomeTpuueckuit 1 Gpu3MUeCKUil CMBICT IPOM3BOLHOI» cOGPaHO 60JIbIIOE KOJIUYECTBO
3agaHuil. B riyHKTe ecTh kjlacCMYeCKHe 3a/laHusI HAa ypaBHEHHe KacaTeJIbHOM, a eCTh M 3afjaHusi, KOoTla
no rpapukaM PYHKIUU U KacaTeJbHON HY>XHO BBIYMC/IUTH 3HaueHHe ITPOU3BOAHON B Touke. B stoT
HYHKT TaK)Ke BKJIIOUEHO 0OJIbIIIOE KOJMYECTBO 3aJaHUil Ha PUCYHKaX: IO rpaduKy MPOM3BOAHON yKa-
3aThb KaKHe-TO CBOHCTBa (PYHKUMM WM 1o rpaduky PyHKIHMU OTBETHTb Ha BOIIPOCHI NIPG IPOU3BO/-
HYIO 3TOH (pyHKIIMM.

ITpakTHuecku Bce 3amanus MyHKTa <«TexHuka nuddepeHIIUPOBAHUS» HOCST IIOATOTOBUTENIbHBIN
XapakTep, MOTOMY YTO aBTOPBI CIIELHAJbHO AaiM OOJBUIOE KOJHYECTBO 3aJaHMH Ha HAXOKICHHE
NPOU3BOIHON pa3inyHbIX GyHKUMIL [[JIs1 BHIMONHEHHS ITHX 3aManuil morpebyeTcsi 3HAHME Tab/ruy-
HBIX IIPOM3BOJAHBIX U MpaBW/ AU depeHITMpOBaHHUS.

B nyukre <«Mccaepopanue ¢yHKumit» co6pano 60JbiIoe KOJIHYECTBO 3aJaHUl. B 39TOT IMyHKT
BKJIIOYEHO GOJIbHIOE KOJIMIECTBO 3a/JaHHii Ha pUCYHKaX: N0 rpaduKy [POU3BOIHOM yKasaTh KaKHe-TO
CBOHCTBA QYHKIMH (TOYKA SKCTPEMyMa, CKOPOCTb U3MEeHEHHs) WiH 110 rpaduky GyHKIHHA OTBETHTD
Ha BOIIPOCHI IIPO MPOM3BOAHYIO 3TOM (QYHKUUHK. B 3TOM IyHKTE ecTh 60JIbIIOE KOJHMYECTBO KIaCCHYE-
CKHX 337124 Ha HaXOXAEHHE ToYeK IKCTpeMyMa (JIOKaJNbHOr0), HanbOJIbIIEro WX HAUMEHBIIIETO 3Ha-
yeHUs1 GYHKIIMM Ha 33JaHHOM OTpE3Ke.



B nynkre «Ileppoobpa3nasi» naHbI 3a1aHUs1, B KOTOPBIX €CTh IIOHATHE <«IIepBooGpasHasi». B ator
IYHKT BKJIIOYEHBI 3a/laHMA Ha PUCYHKax: N0 rpaduKy OZHOI M3 MépBOOODPA3HBIX YKa3aThb KaKHe-TO
CBOMCTBA QYHKIMHU UM 110 TpaduKy GYHKIUHN BBIYMCIUTD IUIOMAAb GUIypPhl HIHM NPHpalleHHe Hep-
BooOpa3HOM. B aToM IyHKTe Takke JaHBI KJIACCHYECKHE 3a/[a4¥ HA NEpBOOOPasHylo 6a30BOro ypoBHS
CJIO’KHOCTH.

A Pa3zzien «3aa4yu NOBBIIEHHOH CIOXKHOCTUY JIaeT NpeACTaBJieHus (He TPETEeHIysl Ha MOJHOTY) O 3a-
JAHHAX TOBBIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXHOCTU C PasBEPHYTHIM OTBETOM: TPMTOHOMETPHYECKHE
YPaBHEHHUs], CUCTEMbl HEPaBEHCTB, yPaBHEHUS M HEPAaBEHCTBA C NapaMeTPOM, ILIAHUMETPHYECKUE
¥ CTepeOMeTPUYECKHE 33JlauM U 3aJauyl BHICOKOTO YPOBHSI CJOKHOCTH MO apud)MeTHKe U ayirebpe.

B nynkre «TpuroHomMeTpudeckue ypaBHEHHs» AAeTCsi HAOOp ypaBHEHHi MOBBHINIEHHOTO YPOBHS
CJIO)KHOCTH, CBOJSIIMXCS K PelleHUI0 TPUTOHOMETPUYECKUX ypaBHeHWit. /[ Toro, 4yToObI MpHATH
K NpoCcTedllIeMy TPUTOHOMETPHYECKOMY YPaBHEHMIO, HY>KHO PEIIUTh CHayajla WM KBaJApaTHOE ypaB-
HeHUe, WIM HUpPAlMOHAJIbHOE ypaBHEHHUe, WIH IOKa3aTeJbHOe ypaBHEHHE, WM JIorapupMHUYECKOE.
3anaHus 3TOTrO NMyHKTAa JaHbl Ha sI3bIKe 9K3aMeHa: PelIUTh YPaBHEHHe U HAMTU KOPHH 3TOrO ypaBHe-
HUsI, IPUHAJJIeXKale JAaHHOMY OTPE3KY.

B mynkre «CucTeMbl HEPaBEHCTB» JaeTcsl HeOOJIbIIONH HAOOP CUCTEM HEPABEHCTB MOBBIIIEHHOTO YPOB-
HSI CJIOXKHOCTH. 3/IeCh €CTb M PallUOHAIbHBbIE HEPABEHCTBA, M NOKA3aTeJIbHEIE, U JIOrapu(pMHUUECKHE.

B nyHkTe «YpaBHeHHs] U HEPaBEHCTBA C MapaMeTpOM» JaeTcsi HeGoJIbIoi Habop 3adaHMit ¢ ma-
PaMeTPOM BBICOKOT'O YPOBHSI CJIOKHOCTH.

B nynkre «[lnmaHuMeTpusi» maetrcss HeOOIbIIOH HAaBOP reOMETPUYECKUX 3a[aHMM IOBBIIIEHHOTO
YPOBHS CJOXHOCTU. 3aZjaHUsl 3TOTO IYHKTA JAaHbI Ha S3bIKE JK3aMeHa: /IOKa3aTh reOMeTPUYECKHii
(akT ¥ YTO-TO BHIYHUCJIUTD.

B nynkre «CrepeoMeTpusi» AaeTcs HeOObIIOH HabOp reOMETPUYECKHMX 3a/laHHii NOBBIIIEHHOTO
YPOBHS CJIOXKHOCTH Ha HaXOXJeHHe PAacCTOSAHUI OT TOYKH 0 NMPSIMOM WJIM IIJIOCKOCTH, Ha HaXOXJe-
HU€ yrja MeXIy NMPSMBIMU, MEXIY NPSIMON U IIOCKOCTBIO, MEXAY IJIOCKOCTSIMHU. .

OcHOBHOe HazHaueHHE MyHKTa «ApudMeTHKa u anrebpa» — JaTh MpeACTaBIEHHE O 3aJaYax Bbi-
COKOTO YPOBHSI CJIOKHOCTH.

B nyHkTe «KOHOMIYECKUE 3a1a4i» JaeTcsi Hebobloi Habop 3a1ay ¢ SKOHOMITYECKUM COIEPIKAHUEM.

~ YueGHoe nocobue «Enuubiii rocynapcTBeHHBbIH 3k3aMeH. MaremaTuka. Komiiekc maTepuaon
ISl TIOATOTOBKH YYaIMXCSA»> COAEPKUT 24 TPEHMPOBOYHBIX BaphaHTa (12 BapHaHTOB npodUIBLHOTO
ypoBHs M 12 BapMaHTOB 62a30BOTO YPOBHs), aHAJIOTMYHBIX 33/IaHUSM TOCYAapCTBEHHOI HTOTOBOH aTTe-
cranuu 1o MateMaruke B ¢popme EI'D, Bomeammx B 0OHOBJIEHHBINA OTKPbITHIM OaHk 3amanuii OUIIN.

[IpenoxeHHbie TPEHMPOBOYHbIE BAPUAHTHI IIOMOTYT YYaCTHUKY 9K3aMeHa BbIODATb CBOIO CTpaTe-
THIO CHayy 5Kk3aMeHa. [Ipy pelleHur TPeHUPOBOYHBIX BAPMAHTOB MOKHO NOMPOOOBATh pa3Hble BapU-
aHTHI IUVIAHUPOBaHUSA paboThl, oOpalnas BHUMaHKME Ha TO, UTO YCJIOBHs paboThl OKHBI OBITh TAKUMH
e, KaK Ha 9K3aMeHe: He JIONyCKaeTCsl UCIOJIb30BaHUe KaJbKYJIATOpa, He CeAyeT OTBJIEKAaThCA B Te-
yeHUe BCero BpeMeHH, OTBEIeHHOTo Ha BbINIOJIHeHME BapraHTa. [Ipy BBINMOJIHEHUH BapuaHTa 6a30BOTO
YPOBHS HY>KHO I10JIb30BaThCS CIIPAaBOYHBIMUM MaTepHajlaMHy (Ha 3K3aMeHe OHH BBIJIAIOTCS BMECTE C Ba-
puantom). [lepen BbHIMOMHEHHEM 3aaHUI BapHaHTa 00s13aTeJIbHO MPOYMTAlTe HMHCTPYKIHIO (B MOCO-
6uu ona naHa). Ha sk3ameHe (TpeHHPOBKE) CJIeAyeT MPOIYCKaTh Te 3a/laHus1, KOTOPbIe Ha 3Talle MOA-
TOTOBKH, HallpUMep, C IOMOIIbI0 y4eOHOro mocobust «EauHbIil rocyaapcTBeHHBIH aKk3aMeH. MaTeMa-
tuka. KoMILIeKC MaTepuasoB JIjisi MOATOTOBKY YYAIMXCS», BbI3BIBAIN 3aTPYJHEHH, U BBIIIOJIHATD UX
1I0CJIe TOrO, KaK OYyZyT pelleHbl Te 33/[aHusl, B PEIIEHUH KOTOPbIX yBepeHbl. Kak/blii yyacTHUK 9K3a-
MeHa BO BpeMsl BBINOJIHEHHUS 3alaHMi KaXI0# YaCTH MOXET BBLAETUTH O0JIbille BpeMEeHH Ha Te 3a/layH,
KOTOpBIE OH MOJKET PEIIUTh: 60JIee MOArOTOBIEHHDIH, GBICTPO PELINB ITPOCThIE 33/la4H, UMEET BO3MOXK-
HOCTb COCPEJIOTOYMTHCS Ha O0Jiee CIOXKHBIX (3aaHKsI BTOPOi 4acTH B BapHaHTax MPO(HIbHOrO ypoB-
Hs1), 2 MeHee TIOJTOTOBJIEHHbIN CMOXET BCEe BPEMS NOTPATUTh HA PElIEHHe 33aaHuil 6a30BOTO ypPOBHS
CJIO’KHOCTH (321aHUsI TIEPBOM YaCTH).

JlaHHBIM COOPHUK TIO3BOJISIET YYUTEITIO BECTH ILUIaHOMEDPHYIO MIOATOTOBKY K MTOTOBO} aTTeCTALIMU
110 MaTeMaTHKe, BKJIIOYasl 3ailaHusi cOOpHHMKa B KJIACCHYIO U AOMamiHiol paboty. B ocHoBHOM oziMHa-
KOBbI€ 3aJ]JaHUs [JAIOTCS MapaMU: OIHY 3a/layy pellMIM B Kjacce, APYyryio — AOMa.

Yyamuecs UMeIOT BO3MOXXHOCTh CAMOCTOSATENbHO BHICTPaUBaTh TAKTUKY IOJATOTOBKM K 3K3aMeHY
C WCIOJb30BAaHHEM MaTepHaoB JAHHOrO M3JaHMs, OTKPHITOro 6OaHKa MaTeMaTHYeCKMX 3aJaHui
C OIOPOM Ha UIKOJIbHBbIE YYeOHHKH.

ABTOpHI BBIPaXalOT YBEPEHHOCTb B TOM, YTO 33afaH¥s COOPHHKA IIO3BOJIAT HE TOJNBKO YCNEUIHO
TIOATOTOBUTBCS K 9K3aMeHY, HO M 3aKpellMTh MaTeMaTHYeCKUe 3HAHUs, KOTOPbIE IPUTOJATCS B OObIY-
HOH >KHU3HHU M TIPU NPOAOJIKEHHM 00Pa30BaHUSI.
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1. AJITEBPA

1.1. PauuoHanbHbie ypaBHEHHA WU BbIpaXKeHUA
Haiinute xopeHs ypaBHeHus 2 — 5x = 11 — 2x.

Haiinute kopenn ypaBHeHust —4(3 —x) = 2x + 7.

Hajiaure xopeHb ypaBHEHUSA T = 19%.

8
y 5 2
Haiiaute kopeHb ypaBHEHUSI 9x = —15.
Haiiaute xopens ypaBHeHuUsI Sx—l—' = 2.
Haiiante KopeHb YypaBHEHUSs 1
) x—35 4
x— 40 _5.

Haiinure xopeHb ypaBHeHHS poale

Haiinure KopeHb ypaBHEHHUS

7x+2 3x-6

2
Peiurte ypaBHEHME gxz = 4,9. Ecnu ypaBHeHue uMeer 6oJiee OHOTO KODHS, B OTBETE 3a-

NUIIMTE OOJIBIIUA U3 KOPHEH. ) ~

1.1.10. Pemure ypaBHeHHe —1—-x2 = 91—11. Ecm ypaBHéHHe numeeT HoJiee OHOTO KOPHSI, B OTBETE

11

3anuImuTe 60JIbUIMIA M3 KOPHEH.

1.1.11. Haiingure xopenp ypaBHeHus x2—9x + 14 = 0. Eciu ypaBHeHue mMeeT Goslee OZHOTO
KOPHS, YKaKuTe OOJIBIINI U3 HUX.

1.1.12. Haiigute xopeHb ypaBHeHHs x2 — 4x — 45 = 0. Eciu ypaBHeHHe uMeeT GoJiee OTHOTO
KODHSI, YKaKiTe MEHbBIIINH U3 HHUX.

1.1.13. Pemure ypaBHeHUe (2x — 7)2 = (2x— 1)2.

1.1.14. Haiinure xopess ypaBrenusi (x — 10)° = (x + 3)°.

1.1.15. Hailaute xopeHb ypaBHEeHUS X% — 4 = (x — 2)%.

1.1.16. Haiinure KopeHb ypaBHenus x2 — 5 = (x + 1)%.

1.1.17. Pemure ypaBHeHHE (X — 1)2 = —4x.

1.1.18. HaiizuTe xopeHs ypaBHenns (x — 2)° = —8x.

1.1.19. Pemure ypaBHeHHE

2 .
o 1. Ecau ypaBHeHHe MeeT 6oJiee OMHOTO KOPHs, B OTBETE 3a-
X

IIUIIATE MEHBIINH U3 KOpHEH.

1.1.20. Pemurte ypaBHeHUe

19x
22

= 2. Ecau ypaBHeHue umeet 6osiee 0ZHOTO KOPHS, B OTBETE 3a-

HUIIMTE OOJIBIIMIA U3 KOPHEH.

1.1.21. Haiiaure kopeHb ypaBHEHHUs x =

-x—10

5 Ecnu ypaBHeHune uMeer 60j1ee OJJHOTO KOPHS,

B OTBETE yKaXXUTe MEHbIIUI U3 HUX.



—4x-7

1.1.22. Haiianre KopeHb ypaBHEHHS X = 0

. Ecnu ypaBHeHne umeet 6oJiee 0HOro KOpPHS,
B OTBETE YKa)KUTE€ MEHBIIMH U3 HUX.
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1.1.23. Haiiaute kopeHb ypaBHEHHA 715

= 1. Ecau ypaBHeHUe uMeeT 6oJiee OIHOTO KODPHSI, B

OTBeTe 3aNUIINTE OOJBIUNI U3 KOPHEH.

o 8
1.1.24. Haiinute xopeHb ypaBHEHUS g = 1. Ecau ypaBHeHMe uMeer 60jiee OXHOTO KODHS, B

OTBeTe 3alUIIuTe OOJBUINI U3 KOPHEH.

x—4 _ x—-4
4x—1 3x-10
KOPHSI, B OTBETe 3alUIINTE OOJIbIINA U3 KOPHEIA.

1.1.25. Haiinute KopeHb ypaBHEHHS . Ecnu ypaBHeHMe MMeeT 6ojiee OfHOrO

x—8 _ x-8
Tx -2 6x—-7"
KOPHSI, B OTBeTe 3alUIIUTe OOJbUIMIA U3 KOPHEH.

1.1.26. Haiinute xOopeHb ypaBHEHMs Ecan ypaBHenne umeer 6Gosiee omHOro

1.1.27. Haiigute xopeHb ypaBHeHHS (x + 4)° = 512.

1.1.28. Haiinute KopeHb ypaBHeHUS (¥ — 7)3 = —216.

1.1.29. Pemure ypaBHenue x3—7x+ 6 = 0. Ecim ypaBHeHue umeer Gosiee OIHOrO KOPHH,
B OTBETE 3aNUIIUTE OOMbIINIA U3 KOPHEA.

1.1.30. Pemwure ypaBHenue x4 + x2 — 2 = (. Eciu ypaBHeHue umeeT 6oiee OJJHOTO KOPHS, B OTBe-
T€e 3aMUIINTE MEHbIIUHA U3 KOPHEIL. :

1.1.31. IIpu temneparype 0°C penbc umeer aauny l, = 10 M. [Ipu BospacTaHuu TemrepaTypbli
IIPOMCXOAMT TEIJIOBOE paclIMpPeHHe PeJIbCa,-U ero JAJUHA, BRIPAKEHHAs B METPaX, MEHSETCS IO 3aKO0-
ny (%) = I,(1 + «-2°), tie « = 1,2-107° (°C)™" — KoapuLUMeHT TemI0BOrO pacHmupeHus, t° — TeM-
nepatypa (B rpaaycax Ilenbcust). [Ipu kaxoii TeMreparype pesibc yATUHUTCS Ha 9 Mm? OTBeT Bbipa-
3uTe B rpaaycax lleabcus.

1.1.32. IIpu remnepatype 0°C pensc umeer anuny /, = 10 M. IIpu Bo3pacTaHuu TeMIepaTyphbl
IIPOMCXOAMT TEIIOBOE PaciiMpeHHe Pelbca, M ero JJIMHa, BHpaXKeHHas B METPaX, MEHSETCs 110 3aK0-
Hy l(t°) = [)(1 + o-2°), THEe 00 = 1,2 1073 C)™! — xoadduiment TennoBoro pacHIMpeHus, t° — TeM-
nepatypa (B rpagycax llenbcus). IIpu kakoit TeMnepaType peibC YAJIUHUTCS Ha 6 MM? OTBeT BbIpa-
3uTe B rpaaycax Llembcus.

1.1.33. 3aBuCHMOCTB 06BEMa cripoca g (EIUHUI] B MeCSII]) Ha MPOAYKIMIO MPEANPUSTH-MOHOIIO-
JMCTa OT UeHH p (ThiC. pyb. 3a exn.) 3amaércst dhopmyioit ¢ = 110 — 5p. Beipyuka npeanpustus r
(B ThIC. Py6. 32 MecsL) Bbruucsiercs 1o opmye r(p) = g-p. Onpenennte HanbOMBILYIO LEHY P, IPH
KOTOPO# MecsiuHasi BRIpYYKa 7(p) cocTaBut He MeHee 600 Toic. py6. OTBer npuBeauTe B ThIC. Py0. 3a €11,

1.1.34. 3aBucuMocTb 06B€Ma cripoca ¢ (€IUHUI] B MECSI) Ha MPOAYKIUIO MPEATIPUITHA-MOHOIIO-
,JIMCTa OT LieHbl p (ThIC. py0. 3a en.) 3amaércsa dopmynoit g = 100 — 4p. Beipyuka npeanpusitusi r
(B ThIC. py6. 3a Mecsi) BhiuMCsieTCS 110 dopmyie r(p) = q-p. Onpenennte HauOOJIBILYIO LEHY P, IPU
KOTOPOI MecsiuHasi BRIpYYKa 7(p) cocTaBUT He MeHee 600 Toic. py6. OTBeT npuBequTe B ThIC. py0. 3a ex.

1.1.35. HekoTopas koMmaHus mpoAaeT CBOKO MPOAyKIMIo 1o nene p = 400 py6. 3a eauHuIy, me-
peMeHHbIE 3aTpaThl Ha MPOU3BOACTBO OJHOM €IMHMIBI MPOAYKIHMHU cocTaBsiioT v = 200 py6., mocro-
sHHBIe pacxofbl npexnpustusi f = 500000 py6. B mecsn. Mecsunas onepanvoHHast TIpUGHLIb Mpes-
npusTus (B py6isix) Beraucisiercs o dopmyse n(g) = q(p — v) — f. Onpenennte Mecsa4yHbIi 06BEM
NPOM3BOJICTBA ¢ (€AMHUI] IPOAYKIMH), IPH KOTOPOM MeCsSYHast OIepPalOHHas MPHObLIb NPeanpHsi-
tus 6yzner pasua 300 000 pyo6.



1.1.36. Hexoropaa koMnaHMsi IPOJAET CBOIO MPOAYKIMIO 10 1ieHe p = 500 pyb. 3a enuHumy, me-
peMeHHbI€ 3aTpaThl Ha MMPOU3BOACTBO OJHON €IMHHUIIbI MPOAYKIMHU cocTaBisioT v = 200 py6., mocro-
sAHHbIe pacxobl npeanpusaTusa f = 900000 py6. B Mecsi. MecsadHasi ornepaMOHHas npuOBLIb TIpen-
npusTus (B pybasx) Berauciaserca no ¢popmyie nt(qg) = q(p — v) — f. Onpenenure MecssuHbIil 06BEM
MPOU3BOJICTBA ¢ (€MHUII TIPOAYKIMHK), IIPH KOTOPOM MeCSIYHasi OMEePalHOHHAsT IPUObLIb MpeAIpus-
i 6yner pasaa 600000 py6.

1.1.37. Ilocne moxas ypoBeHb BOABI B KOJIOALE MOXET MOBBICUTbCA. MalbuuK u3MepsieT BpeMs
¢t mageHus HeOOJBIINX KAMENIKOB B KOJIOJEI[ M PAaCCUUTBHIBAET PACCTOSIHME N0 BOABI MO Gopmyie
h = 5t2, tne h — paccrosinue (B MeTpax), ¢t — BpeMs HafeHus (B cekynnax). [lo moxnas BpeMs ma-
JleHHusI KaMelKoB cocTaBisiio 1,2 ¢. Ha cKosbKo JOJKEH MOAHATHCS YPOBEHb BOABI MOCJE 0K,
yTOOBI M3MepsieMoe BpeMst M3MeHmwIoch Ha 0,2 ¢? OTBeT BbIpa3uUTe B METPax.

1.1.38. Ilocse moxas ypoBEeHb BOJBI B KOJIOZIE MOXKET MTOBBICUTHCA. Ma/IbuuK M3MepsieT BpeMsi
t majgeHns HeOOJbUIMX KaMEUMIKOB B KOJIOZEN M PacCYMTHIBAET PACCTOSIHME A0 BOMAbBI MO (opMyiie
h = 5t2, tne h — paccrosinue (B MeTpax), ¢t — BpeMs HazeHus (B ceKyHzax). Jlo moxasa BpeMs mage-
HHS KaMelKoB cocTasisio 1 ¢. Ha ckoJbKo JOJKeH MOMHSATHCS YPOBEHD BOABI TOCJE JOXK/S, YTOOBI
usMepsieMoe BpeMst uameHusnoch Ha 0,2 ¢? OTBeT BbIpa3uTe B METpax.

1.1.39. Beicora wHam 3emyiéii NOAOPOIIEHHOTO BBEPX Ms4a MEHSETCS IO  3aKOHY
h(t) = 1,2 + 10t — 5¢2, rne h — BoicoTa (B MeTpax), ¢ — BpeMsi (B CEKyH/ax), MPOLIEAIIEe C MOMEHTA
6pocka. CKOIbKO CeKyHA Msid OyZeT HaXOIMThCSA Ha BBICOTE HE MeHee 3 METPOB?

1.1.40. Beicora Hag 3eMyéii  NOAOPOLIEHHOTO BBEPX MsYa MEHSIETCS [0  3aKOHY
h(t) = 1,6 + 8¢ — 5¢2, rme h — BbicoTa (B MeTpax), t — BpeMs (B CEKyH/ax), MPOIIEeIIee C MOMEHTa
6pocka. CKOJIBKO CeKyHA Ms4 GYIET HaXOAUThCS Ha BBICOTE He MeHee 4 METPOB?

1.1.41. [{nsa cMarsiBarus Kabesst Ha 3aBOJE MCIOJb3YIOT J1eOEAKY, KOTOPasi PaBHOYCKOPEHHO Ha-
MaTblBaeT Kabesib Ha KaTyIIKy. YTOJ, Ha KOTOPBIA MOBOPAYMBAETCS KATYIIKa, M3MEHSAETCS CO BpeMe-
Be?

2 ’
poCTb BpallleHus1 KaTymky, a § = 10°/MuH? — yrjoBoe YCKOpeHHeE, C KOTOPHIM HAaMaThIBAeTCHA Ka-
6esb. Paboumii 1oKeH IPOBEPUTH X0 €r0 HAMOTKH He TI03)Ke TOTO MOMEHTA, KOTZ[a yTOJl HAMOTKH @
nocruraet 2250°. OmnpezenuTe BpeMsl Mocjie Hayana paboThl JeOENKHU, He TMO3XKe KOTOporo paGoumii
IoJIKeH NpoBepuTh €€ paboty. OTBET BbipasuTe B MUHYTax.

HEM IIO 3aKOHY ¢ = ®f + ——, Izie t — BpeMs (B MHHYTax), ® = 75°/MUH — HadajbHasl YIJI0Bask CKO-

1.1.42. [Ina cMaThiBaHMsI Kabeisi Ha 3aBOJIE UCIOJB3YIOT JIEGEAKY, KOTOpasi paBHOYCKOPEHHO Ha-

MaTbIBaeT KabesIb Ha KATYLIKy. YTOJI, Ha KOTODBI MOBOPAYMBAETCA KATyIIKa, H3MEHSETCS CO BpeMe-

2

HEM IIO 3aKOHY @ = Wf + -, rae t — BpeMd (B MUHYTax), ® = 50°/MuUH — HayaJbHas YIJIOBasi CKO-

¢
2
POCTh BpalleHUsl KaTymkH, a B = 10°/mMun? — yrjioBoe yCKOpeHHe, C KOTOPHIM HaMaThIBaeTcd Ka-
6esb. Pabounii 1o/KeH IPOBEPHTD XOX €r0 HAMOTKM He TMO03e TOTO MOMEHTa, KOT/Ia YroJl HAMOTKH
mocrurret 1000°. Onpenenute Bpemsi mocjie Hayasna paGoThl 1€OEAKH, He MO3Xe KOTOPOro paboumii
JOJDKEH NPOBEPUTH €€ pabory. OTBET BbIpa3uTe B MMHYTaX.

1.1.43. MoOTOUMKINCT, ABMXXYIIUICS 110 TOPOAY CO CKOPOCTBIO Uy = 58 KM/4, Bble3KaeT U3 Hero
U Cpa3y I0CJie Bble3/1a HAYMHAET Pa3TOHATBCS C NOCTOSIHHBIM yCKOpeHueM a = 16 km/42. Paccrosuue

2
OT MOTOLHKJIMCTA IO TOPO/Ia, U3MEPSIEMOE B KUIOMETPaX, OIpe/eIsIeTCs] BBIPAKEHHEM S = vt + %.

Omnpenenure Hanbosblee BpeMs, B TeYeHHE KOTOPOrO MOTOIUKJIMCT Gy/eT HAXOMUThCA B 30He (hyHK-
IMOHUPOBAHUS COTOBOM CBS3M, €CJIM OINEepPaToOp rapaHTHpPYyeT MOKPHITHE Ha PACCTOSIHUM He Jlajiee yeM
B 48 kM oT ropoga. OTBeT BbIpa3uTe B MUHYTax.

1.1.44. MOTOUMKIHUCT, ABHXXYLIUICS 10 TOPOALY CO CKOPOCTBIO ¥y = 55 KM/, BBIE3XKAET U3 HEro
M Cpa3y IIOCJie Bbl€3/ja HAYMHAET PasTOHATHCS C MMOCTOSTHHBIM yCKOpeHUeM a = 2 KM/42. PaccrosgHue

2
OT MOTOLMKJ/IMCTA JI0 FOPO/IA, HU3MEPSIEMOE B KMJIOMETDAX, ONPE/IeNSeTCsT BRIPAXKEHUEM S = vt + %.

Omnpeznenute Haubosnbliee BpeMst, B TedeHHe KOTOPOTO MOTOLMKJUCT 6yIeT HAXOAUTHCA B 30He (hyHK-
IMOHMPOBAHUS COTOBOM CBSI3H, €CJIM OIePaTOp FapaHTHUPYET MOKPHITHE Ha PACCTOSIHHU He Jaslee YeM
B 56 KM oT ropozia. OTBET BbIPa3uTe B MUHYTaX.



1.1.45. Cua Toka B ueny I (B aMnepax) onpee/isieTcsi HANPSDKEHUEM B LIETH M CONPOTHBIEHHEM
aneKkTponpubopa mo 3akony Oma: [ = %, rae U — Hampspkenue (B BoibTax), R — comporuBieHue

astekTponprbopa (B oMax). B anexTpoceTs BKIIOYEH NpeaOXpaHUTENb, KOTOPHIH IIABUTCS, €CIH CHJIA
ToKa mpesbimaeT 4 A. OnpenennTe, Kakoe MUHUMAJIBHOE CONPOTHBJIEHHE JOJKHO GBITh y 971€KTPO-
npubopa, MoAKII0YaeMoro k poserke B 220 BosbT, YTOGH ceTh npoposxkana paboratb. OTBeT BbIpa-
3UTe B OMax. ‘

1.1.46. Cua Toka B uenu I (B aMnepax) onpezessercss HANPsDKEHHEM B LENH U COPOTHBIEHHEM
aJleKTponpubopa no 3akoHy Oma: [ = %,
aneKTponpubopa (B oMax). B anekTpoceTb BKJIIOYEH NPEAOXPAHHUTENb, KOTOPHIH IIABUTCS, €CIM CHIa
ToKa mpeBbimaeT 5 A. Onpenenurte, Kakoe MUHUMAJIbHOE CONPOTUBJIEHHE HOJDKHO OBITh y 3JIEKTPO-
npu6opa, MOAKITIOYAEMOro K po3eTke B 220 BOJbT, 4TOOBI CETh MpPOHOJXaia pabotath. OTBeT BHIpa-
3UTE B OMax.

rae U — Hanpsixenue (B BoJibTax), R — CONPOTHBJIEHHE

1.1.47. B po3eTKy 3/1eKTPOCETH MOAKJIIOYEHB! IIPHOOPHI, 06IIIEe CONPOTHBIEHHE KOTOPHIX COCTaB-
asiet Ry = 25 Owm. [lapanieslbHO ¢ HUMH B PO3€TKY NPEIOJIaraeTcsi MOAKIIOYHMTh 3J1eKTpooborpesa-
tesab. Onpenenyte HavMeHblllee BO3MOXHOE CONPOTHBJIEHUE R, 3TOro 3JeKTpooborpeBatesis, €CIH
M3BECTHO, YTO NP NapaUIeJIbHOM COEAWHEHHH ABYX NMPOBOAHMUKOB C CONPOTHBJIeHUsSMH R, OM u

R1R2
R{+R, '
(yHKIHOHMPOBaHUS 3JIEKTPOCETH obIee CONMPOTHBIEHHE B Hell JOKHO ObITh He MeHbpme 20 Owm.
OTBeT BBIpa3uTe B OMax. ‘

R, OM ux obmee compoTuBieHHe 3afaéTcsi Gopmynoit Ry, = (OM), a 119 HOPMAJIBHOTO

1.1.48. B poseTky 2JeKTPOCETH MOAKIIIOUYEHBI IPHOOPHI, 001liee COMPOTHUBJIEHHE KOTOPHIX COCTaB-
nstetr R; = 63 Owm. IlapanenbHo ¢ HUIMH B PO3ETKY MPEATNOJIAraeTcsl MOAKIIOYHTh 3IEKTPOoGorpeBa-
Tesb. OTpenenuTe HaMMeHbllee BO3MOXHOE CONMPOTUBJeHHE R, 3Toro ssexkTpooborpeparesis, eCau
H3BECTHO, YTO NPHU NapajIeJbHOM COeAVMHEHUM [BYX IPOBOJHHKOB C CONpOTHBIeHHsMH R, OM u

R(R,
R, +R,
(YHKIHOHMPOBaHUA 3JIEKTPOCETH OOIlee COMPOTHBJIEHUE B Hel NOKHO ObiTh He MeHbine 36 Owm.
OTBeT BHIpa3uTe B OMax.

R, Om ux obmee conpotusyieHde 3amaércst GopMynoi R, = (OM), a a1 HOPMAJIBHOTO

1.1.49. Koadduument noresxoro aericteus (KII/) nexoroporo asuratens onpenensiercsi ¢GpopMy-
I, -T,
—= :
Typa XonoauibHuKa (B rpagycax KeabBuna). IIpu kakoi MMHMMaJIbHOM TeMIiepaType Harpesatenis Ty
KIIJI sToro asuratess 6yzneT He meHbuie 20%, eciu TeMneparypa xomoauwibHuka T, = 320 K? Otser
BbIpa3uTe B rpagycax KeabBuHa.

JOU 1| = 100%, rne T, — TeMneparypa HarpeBatess (B rpagycax KenbBuna), T, — TeMmepa-

1.1.50. Koagpdmmtent nonesnoro aeiicteusi (KII/) Hekotoporo asuraress onpenensiercsa GpopMy-
nL-T,
—
Typa XoJioAuabHUKA (B rpagycax Kenssuna). IIpu kakoii MUHMMaJIbHOH TeMIiepaType HarpepaTens T,
KII/I sToro asuratens OyzmeT He MeHble 65%, ecau TeMnepaTypa xonoawibHuka T, = 301 K? Oter
BhIpasuTe B rpagycax KenbBuHa.

JOU 1 = 100%, roe T, — TeMnepaTypa Harpesatens (B rpanycax Kemnsuna), T, — Temmepa-

1.1.51. 3aBucuMocTb Temnepatypsl (B KenbBMHax) OT BpeMeHM /Jis HarpeBaTeJIbHOIO aIeMeHTa
HekoToporo npubopa 6biia MoMyYeHa sKcIepuMeHTanbHO. Ha Hec/leyeMoM HHTepBaJle TEMIIEPATyP Bbi-
yucisierca no ¢popmyiie T(t) = T, + bt + at?, rae t — Bpemst B MuHyTax, Ty = 1400 K, a = —50 K/mun?,
b = 400 K/mun. U3BecTHo, yTo npH TemmepaType Harpesatess cbime 1750 K nmpubop MoxeT ucnop-
THUTBCSI, TIO3TOMY €r0 HYXHO OTKI0uMTh. OnpenenuTe, yepe3 Kakoe HauboJbinee BpeMs NoCjIe Hayasa
paboThi HYXKHO OTKJIIOYMTH NPHGOp. OTBET BbIPa3UTE B MMHYTax.
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1.1.52. 3aBucumocTb TeMrepaTypsl (B KenbBHHaX) OT BpEMEHH /Il HarpeBaTeJbHOTO d7IeMEHTa
HeKOTOpOro nmpubopa 6s1a moslydeHa skcliepuMeHTalbHO. Ha uccienyeMoM uHTEpBaie TeMIeparyp Bbl-
yucsiercs o opmyae T(t) = T, + bt + at?, rne ¢ — BpeMst B MunyTax, Ty = 680 K, a = —16 K/mun?,
b = 224 K/mun. V3BecTHO, 4TO IIpH TeMnepaType Harpesaress cBbiire 1400 K npu6op mMoxeT ucnop-
THTBCS, TIO3TOMY €TI0 HyXXHO OTKJIIOYMTb. QIpeennTe, Yepe3 Kakoe HaubobiIee BpeMs MOCTe Havyana
PaboTHI HYXKHO OTKJIIOYMTH MPUOOp. OTBET BbIpa3UTe B MHHYTaX.

1.1.53. Ha pucynke usobpakeHa cxema
BaHTOBOTO MOCTa. BepTuKajibHBIE TUJIOHBI CBS-
3aHbI MPOBHCaloNleii 1enblo. Tpocsl, KOTOpbIE
CBHCAIOT C IENH U MOIeP>KMBAIOT ITOJIOTHO MO- BAaHTa Lemnb
cTa, Ha3bIBAlOTCA BaHTaMU. BBenéM cucremy
KOOpAMHAT: ochb Oy HaANpaBUM BePTHKAJIbHO BAaHTa
B/ZIOJIb OJTHOTO M3 IMUJIOHOB, a ocb Ox HalpaBUM
B/I0JIb TIOJIOTHA MOCTa, KaK [I0Ka3aHO Ha PUCYH-
Ke. B aTo#l cucremMe KOOPAMHAT JIUHUS, IO KO-
TOPOM IIPOBHCAET LIENb MOCTa, UMeeT ypaBHe-
Hue y = 0,0043x2% — 0,8x + 42, rne x u y usMme-
pAIOTCST B MeTpax. HaliauTe IJIMHY BaHTHI,
pacnionoxxeHHoit B 90 MeTpax OT IHMJIOHA.
OrTBer AaiiTe B MeTpax.

y (M)

< | NTHIOH

TI0JIOTHO

1.1.54. Ha pucynxe k 3agade 1x1.29 u3o6paskeHa cxeMa BAHTOBOTO MOCTa. BepTukaibHbie THJIOHBI
CBsI3aHBI TPOBHCAIONIEH LeNnblo. TPOCh, KOTOpble CBUCAIOT C LlelIM M MOePKUBAIOT IOJOTHO MOCTa,
Ha3bIBAIOTCS BaHTaMU. BBeZiéM cucteMy koopauHaT: ocb Oy HalpaBUM BEPTHKAJIbHO BJOJb OZHOTO U3
IIIJIOHOB, a ochb Ox HampaBUM BJOJIb TIOJIOTHA MOCTA, KaK IIOKa3aHO Ha pUCyHKe. B aT0# cucreme koop-
IMHAT JIMHWSA, 110 KOTOPOH NPOBHCAET 1IeNb MOCTa, uMeeT ypaBHenue y = 0,0013x2 — 0,29x + 20, rne
X U y u3MepsioTcs B MeTpax. Haiiaure amuHy BaHTHI, pacrosoxeHHod B 10 MeTpax ot nusnoHa. OTBeT
IaiiTe B MeTpax.

(rﬂol; - rsxc)

1.1.55. Peiitunr R uHTepHeT-MarasuHa BbIYHCIsieTcss 10 ¢dopmyse R =17, — K1)
+

0,02K
= 7 01 mx — CPEMHSS OLEHKA MarasuHa IOKYNATENSMH, 7, — OUECHKA Marasuua, laHHAs
oK )

akcnepTamu, K — 4ucIo MOKynaTeseH, OlleHUBIINX Mara3uH. Halnure peMTHHT MHTepHET-Mara3uHa,
ecJIM YUCJIO MOKyNarTesel, OLIeHUBIIMX MarasuH, PaBHO 7, UX cpefiHssl oleHKa paBHa 0,32, a oleHka
aKcriepToB paBHa 0,22,

, TH€E

(rnox - raxc)

1.1.56. Peiitunr R uHTepHeT-Mara3uHa BbIYHMCIsieTcs o ¢opmyse R =r, K1)
+

0,02K
= ol Taox — CPEIHSIS OllEHKAa MarasuHa IOKYyTaTeNsMH, 7, — OLl€EHKAa MarasuHa, JaHHas
MoK )

akcrepTaM, K — 4uco MoKynaTesel, OlleHUBIIUX Mara3uH. Haiiute peATHHT MHTEPHET-Mara3mnHa,
€CJIM YHMCJIO TIOKyTaTesied, OLleHUBIIMX Mara3uH, PaBHO 7, UX cpefiHsAs olleHKa paBHa 0,11, a omenka
aKcrepToB paBHa 0,15.

oKk , TAe

1.1.57. HesaBucuMoOe areHTCTBO HaMEPEHO BBECTH PEUTHHI HOBOCTHBIX M3/aHHI Ha OCHOBE IIO-
Kasaresleii UHQOPMATUBHOCTU [n, omepaTMBHOCTH Op M 0ObeKkTUBHOCTH Tr myOmukanmit. Kaskmprit
OT/IeNIbHBIN TOKa3aTelb — Lienoe yucio ot 0 go 5. CocraBuTenn peTHHIa CYMTAIOT, YTO UHPOpPMa-
THBHOCTH IIyOJMKAIMi LIEHUTCS BTPOE, a OOGBEKTUBHOCTb — BYETBEPO JOPOXKE, YEM ONEPATHBHOCTb.

3In+ Op+4Tr .
Takum obpasom, popmy:a npuHsiia Bua R = ++. Haiinute, kakuM JO/DKHO OBITH YKCJIO
A, 4TOOBI U3KaHKE, Y KOTOPOTO BCE IMOKa3aTeaM MaKCHMMAJbHBI, TOJY4HI0 661 pedTHHT 1.

1.1.58. HesaBucumoe areHTCTBO HaMepeHO BBECTH PEUTHHI HOBOCTHBIX M3J[aHHMM Ha OCHOBE IIO-
KasaTesed MHGOpMaTHBHOCTU In, onmepatuBHOCcTH Op U 0ObekTMBHOCTH Tr myOimkanmii. Kaxmbrit
OT/IEJIbHBIN NTOKa3aTes b — Iejoe yucao ot 1 g0 10. CocTaBuTesnn peliTHHra CYMTAIOT, YTO MHPOpPMa-
TMBHOCTb IyOJIHKAIM [IEHUTCSI BYETBEPO, 2 OOBEKTUBHOCTD — BTPOE JIOPOXKE, YEM ONEPaTHBHOCTb.
4In+ Op +3Tr

A
4TOOBI U3/IaHHUE, Y KOTOPOTO BCe TOKa3aTe/ M MaKCHMAJIbHBI, OTy4nno 6bl peiituar 20.

TakuMm o6pasoM, popMyJia puHsIa BUL R = . HaiinuTte, KakuM A0JKHO OBITh YNCJIO A,
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1.1.59. /IBa 4yesnoBeKa OTNPABJISIOTCS U3 OZHOTO M TOTO JK€ MECTa Ha MPOTYJKY 0 OIIyLIKH Jieca,
HaxojuiLencs B 3,6 KM OT MecTa otnpasyieHust. OUH MAET CO CKOPOCTBIO 3 KM/4, a IPYTOif — CO CKO-
poctbio 4,2 xm/4. Jloinis 10 omyLiky, BTOPOIA ¢ TOM e CKOPOCTBIO Bo3Bpamaercs obpatHo. Ha kakom
PacCTOSTHUHU OT TOYKH OTTIPABJIEHHs NPOU30MAET UX BeTpeya? OTBET AaiiTe B KM.

1.1.60. [IBa 4yesnoBeKa OTNPABJISIOTCS M3 OJHOTO M TOTO € MECTa Ha MPOIYJKY 0 OMyIIKH Jeca,
Haxopsuencs B 4,4 KM OT MecTa ornpaByieHust. OMH UIAET CO CKOPOCTHIO 3 KM/4, a APYToii — CO CKO-
pocTtbio 3,6 kM/y. Jloiias 10 OnymKu, BTOPOH € TOM e CKOPOCThIO BO3BpallaeTCs o6paTHo Ha xakom
PacCTOAHUM OT TOYKH OTNPABJIEHU: IPOU30MNET X BCTpeda? OTBET AaliTe B KM.

1.1.61. [lopora Mexay myHKTaMH A U B cocTouT U3 moaséma U CIycka, a €€ AJMHa paBHa 35 KM.
Ilyte u3 A B B 3ans1 y Typucra 14 yacoB, u3 KOTOpbIX 7 4acoB yuuio Ha ciyck. Haiiaure ckopocTs
TypHCTa Ha CITyCKe, eCJIH OHa 6oJibliie CKOPOCTH Ha MoxbéMe Ha 1 kM/4. OTBeT faiiTe B KM/4.

1.1.62. [lopora Mexay yHKTaMH A U B cocTouT u3 noanéma H CIycka, a eé AJuHa paBHa 22 KM.
Ilytb u3 A B B 3ans1 y Typucta 8 4acos, M3 KOTOpHIX 3 yaca yuuIo Ha ciryck. Haifaure ckopocTs Ty-
PHUCTa Ha CITyCKe, i OHa 6oJblre CKOPOCTH Ha moabéMe Ha 2 KM/4. OTBeT aaiiTe B KM/u.

1.1.63. Benocunenucr Bpi€XaJl ¢ IOCTOSTHHO# CKOPOCTHIO U3 ropoza A B ropoz B, paccrosinue mexay
xotopeiMu paBHO 200 kM. Ha ciexytomuit 1eHs OH OTIpaBUJICS 00paTHO CO CKOPOCThIO Ha 10 kM/u
6ompie npexHeit. [To nopore oH caenan octaHoBky Ha 10 yacos. B pesyabraTe o 3arpaTus Ha o6pat-
HBIH Iy Th CTOJIBKO XK€ BPEMEHH, CKOJIbKO Ha ImyTh U3 A B B. Haitaure ckopocTs Besocunenucra Ha mmy-
T U3 A B B. OTBerT naiite B KM/4.

1.1.64. Besocunenyct BeleXas ¢ OCTOSIHHOM CKOPOCTBIO U3 ropoaa A B ropoa B, paccrosinue mexy
KOTOpbIMH paBHO 162 kM. Ha cienyrommii neHb OH OTIpaBHJICS 00paTHO B A CO CKOPOCThIO Ha 9 KM/4
6opie npexHeit. Ilo ropore oH caenan octaHOBKY Ha 9 4acoB. B pesysbTate BeJIOCHIIENMCT 3aTpaTHII
Ha 06paTHbI MyTh CTOJIBKO ke BPEMEHH, CKOJIbKO Ha myTh u3 A B B. Haiizure cxopocTh Besocunenu-
cta Ha myTy u3 B B A. OTBeT paiite B KM/4.

1.1.65. 13 nmynukra A B myHKT B ogHOBpeMeHHO Bbiexaiu ABa aBToMoOWs. IlepBhiii mpoexain c
IIOCTOSTHHOH CKOPOCTBIO BeCh IIyTh. BTOpOI#i npoexasi nepBylo IOJIOBUHY IIyTH CO CKOPOCTBIO 42 KM/4,
a BTOpYIO IIOJIOBHHY IYTH IPO€Xa €O CKOPOCThIO Ha 28 kM/4 Goibliel CKOPOCTH NIEPBOTO, B PE3YJib-
TaTe 4ero MpubBUI B MyHKT B ofHOBpeMeHHO ¢ mepBbiM aBTOMOOMeM. Haiiute cKopocTh nepBoro
aBTOMOGWISE. OTBET AaiiTe B KM/4.

1.1.66. 113 mynkTa A B nyHKT B oaHOBpeMeHHO Bblexasiu ABa aBToMoOWs. IlepBblit mpoexan ¢
IIOCTOSTHHOHM CKOPOCTBIO BeCh MyTh. BTOPOI mpoexas nepByio IMOJIOBUHY IIYTH CO CKOPOCTbIO 36 KM/4,
a BTODYIO NOJIOBUHY ITyTH NPOEXaj CO CKOPOCTHIO Ha 24 KM/4 GOJIbliIeif CKOPOCTH IEPBOrO, B PE3YJIb-
TaTe 4ero NpuOBLT B MyHKT B ogHOBpeMeHHO ¢ mepBbiM aBTOMOOWIeM. Haiiaute ckopocTh mepBoro
aBToMoGuist. OTBeT AaiiTe B KM/4.

1.1.67. /IBa BeJIOCHIIEAUCTA OLHOBPEMEHHO OTHpaBUINCh B 240-kunoMeTpoBbiii npober. IlepBbiit
exaji co CKOpocTbI0 Ha 1 KM/4 6Gosibliieif, 4eM CKOPOCTb BTOPOrO, ¥ PUOLLT K (uHHULIy Ha 1 yac paHblie
proporo. HalTu ckopocTh BeslocuneucTa, npuienmero k ¢pununry neppoiM. OTBeT gaiite B KM/4.

1.1.68. [IBa BeJIOCHIIEAUCTa OMHOBPEMEHHO OTIPABHIKCH B 165-KusiomeTpoBhiit npoGer. IlepBbrii
exaJl CO CKOPOCTBIO Ha 4 KM/4 GoJibllieid, 4eM CKOpPOCTb BTOPOro, M MPHOBLUT K (hMHMILY Ha 4 yaca paHblie
proporo. HaliTi ckopocTs BesocuneaucTa, npunieiero Kk ¢ounumy neppbiM. OTBeT JaiiTe B KM/4.

1.1.69. Tennoxoa MPOXOAUT MO TEYEHHUIO PEKH MO IMYHKTA Ha3Ha4YeHHsI 513 KM M Iocjie CTOSIHKU
BO3BpallaeTcsl B IMMyHKT OTIpaBieHus. HaiiuTe CKOPOCTh T€UEHHs], €CIU CKOPOCTh TeIIoXo[a B He-
MOJBHXHOM BoJe paBHA 23 KM/4, CTOSSHKA JJIMTCS 8 4acoB, a B MYHKT OTIPABJIEHHS TEILIOXOJ BO3-
BpaniaeTcs yepe3 54 yaca mocyie OTIIHITHS M3 Hero. OTBeT JaiiTe B KM/4.

1.1.70. Temnoxox MpOXOJUT IO TEYEHUIO PeKH 10 IMyHKTa HazHavyeHHs1 336 KM U 1ocje CTOSHKH
BO3BpalllaeTcs B MyHKT oTnpasieHus. Haiinure ckopocTh Temnoxoja B HENOABHXKHOM BOJle, €CIH CKO-
POCTb TeYeHHs1 paBHa 5 KM/4, cTostHKa ayuTcs 10 yacos, a B MyHKT OTIpaBJeHHs TEILIOXO/ BO3Bpa-
maeTcs yepe3 48 yacoB nocyie oTIIBITHSA U3 Hero. OTBeT AaifTe B KM/4.
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1.1.71. MoTopHas JofiKa TIpOlLIa IPOTHB TedeHus: pexu 117 KM U BepHYJIach B IIYHKT OTIpaBJIe-
HHSI, 3aTpaTUB Ha OOpaTHBIN MMyTh Ha 4 Yaca Menbie. Haiiure cCkOpOCTh JIOAKU B HENOIBHKHOMH BOJE,
€CJIM CKOPOCTh TedeHHs paBHA 2 kM/4. OTBeT faiiTe B KM/4.

1.1.72. MoropHas JiofKa NpoLLIa IPOTHB TedyeHUsI pekH 247 KM M BepHyJIaCh B IIyHKT OTIIpaBJie-
HHS, 3aTPaTUB Ha OOpaTHbIM MyTh Ha 6 yacoB meHbine. Haiiiure cCkOpOCTb TeYeHHs, €CIU CKOPOCTh
JIOIKK B HEIOJBH)XHOM BoJle paBHa 16 kM/4. OTBeT faiiTe B KM/4.

1.1.73. Ha usrorossienue 27 metaseii nepsbiii pabouuii TpaTUT Ha 6 4aCOB MeHblile, YeM BTOPOI
pabouwnii Ha U3roToBNEHHE 54 TakUX e Aeraseil. VI3BeCTHO, YTO TepBblii paboumii 3a yac feaeT Ha
3 meranu 6Gosbiue, yeM BTOpoil. CKOMBKO eTajlell B 4ac JelaeT BTOPOH pabo4mii?

1.1.74. Ha usrorosnenue 572 fetaneil nepsbiii paboymii 3aTpaynBaeT Ha 4 Yaca MeHblI€, Y4eM BTO-
poii paboumii Ha usrotosnenue 650 netaneil. sBecTHO, 4TO MEPBBIA pabouymii 3a Yac menaet Ha 1 ge-
Tasb GoJibile, yeM BTOpol. CKOJBKO J€Taleii B yac [eJIaeT IepBblil paboumii?

1.1.75. 3axa3s Ha usroroieHue 180 neraseii mepsbiil pabounii BEIMOJHsIET Ha 3 4aca ObicTpee,
yeM BTOpoi. CKOJIBKO ZeTaseil 3a 4aC M3TOTaBJMBAET BTOPOHl paboumii, eCli U3BECTHO, YTO IIEPBBIA
3a yac M3TOTaBJHBaeT Ha 3 meTanu 6osbiie?

1.1.76. 3akas Ha usroropyenue 240 neraseit nepseiii pabouuit BeinosHseT Ha 1 Yac 6picTpee, YeM
BTOpoii. CKOJIBKO ZeTasielt 32 YaC U3TOTABIUBAET BTOPOM paboYHUii, €CJIM U3BECTHO, YTO TEPBHIH 3a Yac
U3roTaBJIUBaeT Ha 1 Jeranp Gosbiue?

1.1.77. /IBoe pabouux, paboTast BMeCTe, MOTYT BBIIOJHUTb PaboTy 3a 12 nHed. 3a CKOIBKO AHEH,
paboTasi OTAENbHO, BHIIOIHUT 3Ty PaboTy mepBbiil paboYMil, €CIH OH 3a 4 JHS BBIOJIHSET TAKyIO XKe
yacTh paboThl, KaKyl0 BTOPO# — 3a 3 IHA?

1.1.78. [IBoe pa6ouux, paboTas BMecCTe, MOTYT BHIIIOJHHUTH paboTy 3a 9 mHel. 3a CKOIBKO JHEH,
paboTast OTAENBHO, BBIOIHUT 3Ty PabOTy MepBbiil paboUuHii, €CIH OH 32 5 AHEH BHIMIOMHSET TAKYIO XKe
4acTb paboThl, KaKywo BTOpOi — 3a 3 AHA?

1.1.79. IlnuTouHMK Ao/KeH ynoxuTh 168 M2 muutku. Eciu oH Gyzaer ykianbiBaTh Ha 2 M2 B JieHb
Gonpiire, YeM 3aIIaHMPOBAJ, TO 3aKOHYMT PaGoTy Ha 2 AHA paHbiue. CKOMBKO KBAJPaTHBIX METPOB
IIJTUTKU B JleHb IIJIaHUPYeT YKJIaABbIBATh TIMTOYHHK ?

1.1.80. II;muTouHuK AomkeH yaoxuth 324 M? mantku. Eciu on Gyner ykaanbiBaTh Ha 9 M2 B 1eHb
6obie, YeM 3alJIaHUPOBAJ, TO 3aKOHYUT PaGoTy Ha 6 mHeil paHbiue. CKOMBKO KBaJpaTHRIX METPOB
IJIUTKH B /IeHb IJIAHUPYET YKJIAAbIBaTh IIJIMTOYHMK?

1.1.81. Cmemamu HeKOTOpOe KOJHYECTBO 18-IPOLIEHTHOTrO pacTBOpa HEKOTOPOro BELIECTBA C Ta-
KHM X€ KOJMYeCTBOM 16-IIpOLeHTHOTrO pacTBOpa 3Toro BemiecTBa. CKOJBKO IPOLEHTOB COCTABJSET
KOHIIEHTPALMs MOJIy4YHMBIUErocs pacTBopa?

1.1.82. Cmemanu 3 murtpa 10-mpoIeHTHOrO BOZHOTO PacTBOpa HEKOTOPOTO BellecTBa ¢ 12 mMTpa-
MH 40-TIpOLIEHTHOrO BOAHOTO PacTBOpa 3TOrO K€ BEIECTBa. CKOJII:KO IPOLIEHTOB COCTaBJISIET KOH-
HEeHTpalys IOJyYUBLIEroCsl pacTBOpa?

1.1.83. Vmeertca nBa crnasa. Ilepsbiii conepuT 5% HuKessi, BTOpoit — 25% Hukesst. M3 sTuX AByX
CIIJIABOB IIOJIy4YM/IM TPETHi CIIaB Maccoit 250 kr, cogepxaiuii 20% Huxens. Ha ckonbko kuiorpam-
MOB Macca I[IepPBOTO CIIaBa MEHbBIIIE MacChl BTOPOro?

1.1.84. Ilepsniii craB coepxur 5% meny, BTopoit — 14% mexu. Macca BTopora cniaBa 60spiie
Maccei epBoro Ha 10 xr. M3 aTux ABYX CIIaBOB MOJIYYMJIM TPETHH CILIaB, cofiepxamuit 10% Memu.
Haiinure Maccy Tperbero cruiaBa. OTBeT JaiiTe B KHJIOTPaMMax.

1.1.85. Bpuraga manapos kpacut 3a6op anuHO# 140 MeTpOB, eXeIHEBHO YBEIMYMBas HOPMY TIOKpa-
CKH Ha OJHO U TO XK€ YMCJIO MeTPOB. M3BecTHO, 4TO 3a MepBBIi U MOCTeqHUN eHb B CyMMe Gpurasa
nokpacuna 70 metpos 3a6opa. Onpezesnnre, CKoIbKO AHEH Gpuraza MatApoB KpacHia Bech 3a60p.
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1.1.86. PaGouue MpOKJIAAbIBAIOT TOHHEb AMHOM 112 MeTpOB, €KeHEBHO YBEJIHYHBAsI HOPMY
NPOKJIAAKHA Ha OJHO U TO K€ YMCIO MeTpoB. M3BeCTHO, 4TO 3a NEPBBIA JeHb pPabouHe MPOJIOKHIH
7 meTpoB TyHHes. OnpenenuTe, CKOJbKO METPOB TYHHEJS TPOJIOXKUIN paboure B MOCHETHUI J€Hb,
ecai Best paboTa GbLIa BBITIONHEHA 3a 7 JHEH.

ESS

1.1.87. ABTOMOOHIIb BbIEXaJ C IIOCTOSIHHOM CKOPOCTBHIO 72 KM/4 U3 ropoza A B ropox B, paccro-
sIHHe MeXIy KoTopbiMM paBHO 342 kM. OaHoBpeMeHHO ¢ HUM u3 ropoaa C B ropoa B, paccrosnme
MeX/ly KOTOPBIMH PaBHO 276 KM, C TOCTOSIHHON CKOPOCTBIO BbleXasl MOTOUMKJIUCT. 1o nopore o cae-
JIaJl OCTAaHOBKY Ha 45 MuHYT. B pesy/bTate aBTOMOOMIb M MOTOUHMKJI MPUOBLIN B ropox B oaHoBpe-
MenHo. Haitnqure ckopocTh MoTonukincta. OTBeT JalTe B KM/4.

1.1.88. ABTOMOOMJIb BBIEXAJI C MIOCTOSTHHOM CKOPOCThIO 66 kKM/4 u3 ropoaa A B ropox B, paccro-
sIHMe MeXIy KOTOphIMH paBHO 385 kM. OmHOBpeMeHHO ¢ HUM u3 ropoga C B ropoa B, paccrosnue
MeX/y KOTODBIMH PaBHO 372 KM, ¢ TIOCTOSIHHO# CKOPOCTBIO Bblexas Motorukuct. Ilo nopore on cae-
71 ocTaHOBKY Ha 40 MuHYT. B pesysibTaTte aBTOMOGHIb M MOTOLMKJI IPHOBLIN, B Topos B oxHOBpe-
MeHnHo. Haiigute ckopocTh MoTorukucta. OTBeT Aaiite B KM/Y.

1.1.89. Ilo ABYM MapaJuleIbHbIM XKeJIE3HOMOPOXKHBIM IYTAM APYT HaBCTPedy APYTY CIEAYIOT CKO-

PBIii ¥ [TACCAXKUPCKUIA TT0€3/1a, CKOPOCTH KOTOPHIX PaBHBI cOOTBETCTBeHHO 60 kM/4 1 40 kM/4. [[1uHa
* maccakxupckoro moe3zaia paBHa 350 MerpaM. Haiinute nimHy ckoporo moesja, €C/IM BpeMs, 3a KOTOpoe
OH IIpOIeJ] MUMO HaCCaXHUPCKOro noe3za, paBHO 18 cekyngam. OTBeT maiTe B MeTpax.

1.1.90. Ilo AByM MapaUTeJIbHBIM XKeJIe3HOAOPOXKHBIM My TSAM APYT HaBCTpeuy APYTY CJIEAYIOT CKO-
PHIii ¥ ACCAXXKUPCKHIA 10e3/1a, CKOPOCTH KOTOPBIX PaBHBI c0OTBETCTBeHHO 60 kM/4 1 30 kM/u. [limHa
raccaxxupckoro moeszia pasHa 400 metpaM. HaiiauTe AyiMHy ckoporo moesza, €CJId BpeMs, 3a KOTOpOe
OH MpOIeJ] MEMO TacCaXKMPCKOro mnoeszia, paBHO 38 cexyHaaM. OTBeT naifTe B MeTpax.

1.1.91. /[Ba roHUIMKAa YYacCTBYIOT B roHkax. /M npeacrout npoexath 32 Kpyra IO KOJbLIEBOH
Tpacce MNPOTSKEHHOCTBIO 5,1 kM. O6a roHIMKA CTapTOBAJH OJHOBPEMEHHO, a Ha (PMHHMII MEPBBIA
NpUIIEN paHbllie BTOPOTo Ha 6 MMHYT. UeMy paBHsIach CpeHsisi CKOPOCTb BTOPOTO TOHINMKA, €CJIH
M3BECTHO, YTO TIEPBbIii TOHUIMK B IEPBHI pa3 06OTHaJ BTOPOTO Ha KPyT depe3 51 MMHYyTy mocie
crapta? OTBeT AaiiTe B KM/4.

1.1.92. /IBa roHIIMKa y4aCTBYIOT B TOHKaxX. VIM mpejcTouT npoexaTbh 99 Kpyros IO KOJBbLEBON
Tpacce MPOTSEHHOCTHIO 4 kM. O6a rOHIIMKA CTApTOBaJM OAHOBDEMEHHO, a Ha (PMHMIN MepBbIA
IpUIIEN PaHblie BTOPOTo Ha 22 MUHYTHL. YeMy paBHAJIACh CPEAHsIsl CKOPOCTh BTOPOTO TOHIINKA, €C/IH
M3BECTHO, YTO MEPBBIA TOHIIMK B MEPBbIA pa3 o6OrHaJI BTOPOro Ha Kpyr uepe3 20 MUHYT mocie
crapra? OTBeT JaiiTe B KM/4.

1.1.93. IlyTeuecTBEHHUK MEPEILIBLI MOpE Ha XTe CO cpelHei ckopocTbio 21 kM/4. O6paTHO OH
JieTeJ Ha CIIOPTUBHOM caMoJieTe co ckopocTbio 420 kM/4. Haiiiure CpeaHion CKOPOCTD Iy TelIeCTBeH-
HHMKa Ha NPOTsKeHuH Bcero mytu. OTBeT maiite B KM/4.

1.1.94. TlepBylio TpeTb Tpacchl aBTOMOOWIb €xal CO CKOpocThio 40 KM/4, BTOPYIO TPETh — CO CKO-
pocthio 60 KM/4, a HocenHIo — co ckopocThio 120 kM/4. HaiinuTe cpesHION CKOPOCTh aBTOMOOWJISI
'Ha MPOTsXKeHHH Bcero nyTu. OTBeT JaiiTe B KM/Y. '

1.1.95. Tlerss ¥ MuTS BBINONHAIOT OAUHAKOBHIA TecT. [leTs1 oTBeyaeT 3a yac Ha 10 BonmpocoB Te-
cra, a Mutsi— Ha 16. OHM OJJHOBpPEMEHHO Hayajy OTBeYaTh Ha BONPOCHI TecTa, U Ilera 3akoHYMI
cBoii TecT mo3xe MuTth Ha 117 MuHyT. CKOJBKO BOIPOCOB CONEPXKHUT TeCT?

1.1.96. Koss 1 Murs BHINOJIHSIOT oaMHaKoBbid TecT. Koyt oTBeyaeT 3a 9ac Ha 12 BOmpocoB Te-
cra, a Mursi— Ha 21. OHM OfHOBPEMEHHO Ha4aJ¥ OTBEYaTh Ha BONMPOCH! TecTa, U Kossi 3aKOHYMI
cBOii TecT nozxe Murh Ha 105 MuHyT. CKOJIBKO BOIIPOCOB COAEPXKHT TECT?

1.1.97. Kaxpiii u3 aByx pabouynx ofMHaKoBOM KBatnUKalUy MOXeT BBINOJIHHTD 3aKa3 3a 9 4a-
coB. Uepes 3 yaca 1iocjie TOro, Kak OJMH M3 HUX IPHCTYNWJ K BBIOJIHEHHUIO 3aKa3a, K HeMY IPUCO-
eIMHUIICSL BTOPOH pabounii, 1 paboTy Haj 3aKa3oM OHHM JIOBEJH JO KOHI@ yxe BMecTe. CKOJIBKO 4Ya-
coB noTpe6oBa/IOCh HA BHINOJIHEHHE BCErO 3aKas3a?



1.1.98. Kaxjpiii 3 IBYyX pabOYHMX OMHAKOBOM KBaJIM(UKANUK MOXET BBHIMOJIHMUThH 3aKa3 3a
17 yacos. Yepe3 1 yac mocje Toro, Kak OfMH U3 HUX NMPHCTYNIWI K BHIIOJHEHHUIO 3aKa3a, K HEMY IIpH-
COEUHMJICS BTOPO# paboumii, 1 paboOTy HaJ 3aKa3oM OHM JOBENH IO KOHIA yxe BMecTe. CKOJIBKO
4acoB MOTPeOOBAIOCH HA BHIIIOJIHEHHE BCETO 3aKa3a?

1.1.99. /IBe Opuramsl, cocTosine U3 paboYux OAUHAKOBON KBaJIH(PUKAI[MH, OXHOBPEMEHHO Haya-
JI¥ BBIIOJIHATH [Ba OMMHAKOBBIX 3aKa3a. B mepBoii 6purage 6010 13 pabounx, a Bo Bropoit — 23 pa-
6ounx. Yepes 3 mus mocsie Havama paboTel B nepByio Gpurany mepeuutd 20 paboyux U3 BTOpoit Gpu-
razgbl. B utore o6a 3aka3sa GbUIH BBHIMTOJIHEHBI OHOBPeMeHHO. HaiiuTe, ckoJIbKO IHeH moTpe6GoBaIoCh
Ha BBINIOJIHEHHE 3aKa30B.

1.1.100. /IBe Gpwurajipl, cocTosmue U3 paboyMx OJMHAKOBOM KBaTH(UKAI[MH, OMHOBPEMEHHO Ha-
YaJId BBITNIOJIHSTS /[Ba OAMHAKOBHIX 3aKa3a. B mepsoit 6puraze 6bu1o 9 pabouux, a Bo BTopoit — 11 pa-
6ounx. Yepes 6 queit nocne Hayana paboTsl B nepByio Gpuraay nepeunuvin 3 paboyux U3 BTOpo# Gpu-
ragsl. B urtore o6a 3aka3a 6bUIM BRIIOJIHEHBI OIHOBPeMeHHO. HaiiauTe, CKoIbKO AHEN NOTPe6OBATIOCH
Ha BBHIIOJIHEHHUE 3aKa30B.

1.1.101. OxuH MacTep MOXeT BBIITOJIHATD 3aKa3 3a 28 4acoB, a Apyroi — 3a 21 vac. 3a CKOJBKO Ya-
COB BBIIOJIHAT 3aKa3 00a Macrepa, paboras BMecTe?

1.1.102. Ilepsniit Hacoc HanonnseT 6ak 3a 30 MUHYT, BTOPO#t — 3a 48 MUHYT, a TpeTHit — 3a 1 4yac
20 MuHYT. 3a CKOJIBKO MMHYT HANOJHAT Gak Tpu Hacoca, paboTas OMHOBPEMEHHO?

1.1.103. /IBe TpyOn HanomHsioT Gacceiin 3a 4 yaca 30 MHHYT, a oqHa mepBas TpPyOa HANOJHSET
6acceiin 3a 18 yacoB. 3a CKOJIbKO YacoB HamonHsieT GacceilH oaHa BTOpas Tpyba?

1.1.104. Virops u ITania xpacst 3a60p 3a 9 yacos. ITama u Bostogs kpacar stot xe 3a6op 3a 12 ya-
coB, a Bonons u Hropp — 3a 18 yacoB. 3a CKOJBKO YacOB MaJb4MKH MOKpacsaT 3abop, pabGoras
BTPOEM?

1.2. WppaymnoHanbHblie ypaBHEHUA M BbipaX(eHMA

2
1.2.1. HaiiguTe 3HaueHHe BHIpAXEHHS -(2—?)—

2
1.2.2. Haiinute 3HaueHHe BHIPaXKEHHS L3_§L

1.2.3. Haiigure 3HayeHHe BuIpaxeHus J/ 34% — 302

1.2.4. Haiinure 3HaueHue BHpaxeHus 233% — 208°.

1.2.5. Hadigure 3HaueHHe BHIPaXKEeHHS (1/@' -Y/18 ) -V/8.

1.2.6. Haiigure 3HaYeHHE BHpPaXeHHs] (m - ]/—4? )]/-1_7 .

. 48 -/1,8

1.2.7. Haiinute 3HaueHHe BHIpaKeHUs L =,
V0,24

1.2.8. Haiinure 3HaYeHHe BRIPaXXEHHS L5 -y21
Y0,35

1.2.9. Haiinure snavenme sripaxenns (Y14 — Y12)(Y14 + y/12).
1.2.10. Haiizure snauenue rpaxenus (18 — /18 )(y/8 + V/18).

2
1.2.11. Haiigure 3HauyeHHe BHPaXEHHA -(@1—6]&@—
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2
1.2.12. Haiiaute 3HaueHUe BBIpaXXEHMs M
12+ y119

1.2.13. Haiiaute 3HaYeHUe BHIpAXKEHHS (l/ 2% - ]/ 16% ):]/ 217 .

1.2.14. Hgﬁ,anTe 3HauYeHHe BBIpaXKeHHS (1/2%—1/5%) % .
1.2.15. HaiiauTte KopeHb ypaBHenus Yx — 5 = 4.

1.2.16. Haiiaute xopenb ypaBHenus 3/ 2x + 3 = 3.

1.2.17. Haiiaute kopeHb ypaBHenus }/—32 — 9x = 2.

1.2.18. Haitaure xopens ypaBHenus /10 — x = 2.

1.2.19. Pemute ypaBHenue 1/ 18 — 7x = x. Ecau ypaBHeHuMe uMeeT 60siee OQHOTO KODHS, B OTBE-
Te 3aMUIIUTe MEHbIIMIA U3 KOPHE.

1.2.20. Pemmure ypaBHeHue /56 —x = —x. Ecsiu ypaBHeHue uMeeT 60Jiee OHOTO KOPHS, YKaXKH-
Te GOJIBILIMIA U3 HHUX.

i1

1.2.21. PemuTe ypaBHeHUME 17 ~ 3
1.2.22. Pemute ypaBHeHHE _5_ -1
8- 3x 13°

1.2.23. Haiiaute kopeHb ypaBHEHHS 1/3 x+10 = 2.

1.2.24. Haligute kopeHb YypaBHEHHUS ]3/x +1 =2,

1.2.25. CkopocTh aBTOMOGHUIISI, Pa3rOHSIONIETOCS C MeCTa CTapTa MO NPSMOIMHENHOMY OTPE3KY
IyTH JUTHHOH [ KM C TIOCTOSIHHBIM YCKOPEHHEM a KM/42, BRIMUCIsETCs 1o ¢opMyne v =1 2la. Onpe-
JeJIMTe HauMeHblIlee YCKOPEHHe, C KOTOPHIM JIOJIKEH ABUraThbCst aBTOMOOWIb, 4TOOH, npoexas 0,3 Ku-
JIOMeTpa, IpHodpecTH cKkopocTh He MeHee 90 KM/4. OTBeT BRIpa3uTe B KM/42,

1.2.26. CxopocTh aBTOMOOWJISI, Pa3sTOHSIONIETOCS C MECTAa CTapTa IO MPSMOJUHENHOMY OTPE3KY

IyTH AJIMHOM [ KM C MOCTOSIHHBIM YCKOPEHHEM @ KM /42, BEIMMCIISIETCS 110 (opmyJie v = 2la. Ompe-
JieJIMTe HaMeHblIIee YCKOPEHHE, C KOTOPBIM JI0JKEH ABUraThCsl aBTOMOOWIIb, 4TOOH, mpoexas 0,4 Ku-
JIOMETPa, pHOOpecTH CKopocTh He MeHee 140 kM/4. OTBeT BbIpa3UTe B KM/u2.

1.2.27. PaccrosHue ot HaboaaTe s, HaXoAsIerocss Ha He6oJIbLIOH BBICOTE A M HaJl 3eMJIel, BbI-
paXKeHHOEe B KWJIOMETPax, A0 Haba0JaeMOil UM JIMHMM TOPHU30HTAa BBIYMCISETCS MO (opmyJe

I = |/ S—If)% , e R = 6400 xMm — paguyc 3emnn. Ha xakoii HauMeHbIlIel BBICOTE CJIeyeT pacIoJia-

raTbcsl HaOJIOIATENIO, YTOOBI OH BH/EJ FOPU30HT Ha PacCTOSHUM He MmeHee 12 kunmomerpoB? OTBeT
BbIPa3HUTe B MeTPax.

1.2.28. PaccrosHue ot HabiogaTess, HaXO[ALIErocs Ha BBHICOTE A M Haj 3eMJieif, BbIpaXKeHHOE

" . .I / Rh
B KHJIOMeTpax, A0 HabiofaeMoi MM JIMHUM [OPHU30HTa BHIYHCIsETCS 10 dopMmyne [ = S0 ° TAe

R = 6400 kM — paguyc 3eman. YesioBeK, CTOSIIUI Ha IJIsIXKe, BUAUT TOPU30HT Ha PaCCTOSHUM 32 KM.
Ha cKOJBKO METPOB HY’KHO IMOAHSATHCS YEJOBEKY, YTOObI PAaCCTOSTHHE 0 TOPU30HTa YBEJIHYUIIOCH JIO
36 KUI0MeTpOB?
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1.2.29. /Insa ompeneneHus 3HPEKTUBHOM TeMIepaTypbl 3BE3L HCIOJb3YIOT 3aKoH CredaHa —
BoasiMana, corsacHo KoTopoMy P = 6§ T', rne P — MmowmHOCTH U3JIy4eHUsl 3Be3nbl (B BaTTax),

6=57.10"° —BT_

7 — TOCTOsIHHasi, § — IJIOWab MOBEPXHOCTH 3Be3/bl (B KBAJPaTHBIX METPax), a

M2-K
T — Temneparypa (B KenpBunax). 3BecTHO, 4TO IJIOI[aZib OBEPXHOCTH HEKOTOPOH 3BE3/bI paBHA
1.
3
KenbpBuHaX.

15 - 20 . .
10™ M2, a MomHOCTD eé u3nydenus paBHa 9,12-10” Brt. Haiiqute TemnepaTypy 3Toii 3Be3Zibl B

1.2.30. [Ina omnpexpesnenust 3¢pPeKTHBHON TeMIlepaTyphl 3BE3[ HCNOIB3YIOT 3akoH Credana—
boabiumana, corimacHo kotopomy P = 6§ T, tne P — MOLIHOCTb U3Ty4eHUs] 3Be3bl (B BaTTax),

-8 Bt
6=357-10" ———
M2-K
T — rtemneparypa (B KenbBunax). M3BecTHO, 4TO mJiolIaab MOBEPXHOCTH HEKOTOPOIl 3Be3[bl paBHA

— TIOCTOSIHHas, S — IUIOIIAKb MIOBEPXHOCTH 3Be3Jbl (B KBaZIpaTHBIX METPax), a

1—;5—- 10" M2, 2 MOIIHOCTh €€ U3JIy4eHHs1 paBHa 4,56 - 10% Br. Haiinute TeMmeparypy 2Toil 3Be31bl B

KenpBuHax.

’

1.3. CTeneHHble ypaBHEHUA U BbIpaXKeHUA

o 4 -2
1.3.1. Haiigurte 3HayeHue BhIpaXkeHust 3 -9 °.

1
1.3.2. Haiinure 3HaueHHE BbIpAXKEHHUS 2°.16 2.

1.3.3. Haiixure 3HayeHne Bbipasenus 500 - 25%%2,

1.3.4. Haiiaute 3HayeHne BbIpaXKeHUs 8%0.320%

4 5
1.3.5. Haiigure 3HaueHue BhipakeHus: 7 -49°,

5 1
1.3.6. HaiiguTe 3HayeHHe BhIpaXKEHUS 35.91,

55
1.3.7. Hailinute 3HaueHNe BhIpaXKeHHUs T
16~
38
1.3.8. Haiinute 3HaueHne BhIpaXKeHUs -
49~
25%
1.3.9. Haiigute 3HaueHme BRIpaXeHUs v
3,7
1.3.10. Haiinure 3HaYeHHEe BBIPAXKEHUS =5
354"
3 932 62
1.3.11. Haiigure 3HayeHUe BbIpa’KeHHs =
12>
. 22,5 X 55,5
1.3.12, Haiiaure 3HayeHHe BbIPaXKe€HUS 25
10°

1.3.13. Haiigute 3mauenne Brpaxenus 4°-3%: 124,

1.3.14. Haifmme 3HaYeHue BhipaxeHust 1272%.418:3748,
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1.3.15.

1.3.16.

1.3.17.

1.3.18.

1.3.19.

1.3.20.

) 1.3.21-

18

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'

Haiinure 3Ha§eﬂne BBIPQXKEHHSI 9-]/4 125 . 11/2 125.

Haiiiute 3HaueHue BHIPAKEHHUsI 1/6 64 -1/3 64.

0/ 5
HaiinuTe 3HaueHHe BHIpAXKEHUS M.
5

3 3

6-Y12

V9

2%)°: 9%,

Haiinure 3HauYeHUe BRIpaKEHUS

Haiinute 3HaueHHe BBIpaXKEHUS

(
Haiinure 3;{aqe1me BBIp@XKEHHSI (366)3 : (64)8.

w

Haiinure 3HaueHHe BHIpDaXKEHHUS <

221

4 2
57.11°

Haiinute 3HaueHHe BHIPAXKEHHS m
‘ 55

17(m4)° + 7(m8)°

Haiinute 3HaueHne BHIpaKEHUS 5
: (4m*2)

7(m?)> + 18(m3)* .

Haiinute 3HaueHHe BhIpaXKeHHs >
(5mS)
(6x)%.x~7

Haiinute 3HaueHue BHIPAXKEHHS .
x"3 - 2 x“ 1

(fix)2 -x9

7 YyeHue .
Haiigure 3Ha BbIp2XKEHHUS .53

Haiinure KopeHs ypaBHenns 3° % = 9.

Haiizute KopeHb ypaBHeHus 4° = 16.
Haiigure Kopenb.ypaBHeHm 42V = 6_14 :
Haiizure KopeHDb ypaBHerus 36°° = %
Haﬁ,nwreA KOpeHb ypaBHEHUsA (%)h_ ? = %
Haiiaute KopeHb ypaBHEHHs (%—)xJ =3
Haiigute KOpeHb YpaBHEHUSA (—;—)Hx = 125.
Haiiaute KOpeHb YpaBHEHMA (—;—)—SH =125
HaiiguTte KOpeHb ypaBHEHHUS (%)w—ax = 64.



3-x
1.3.36. Haiinute kopeHb ypaBHEHUsI (%) =9.

1.3.37. Pemmute ypasHenue 5 2% = 25%,

1.3.38. Haiinute xopeHb ypaBHEHUs 3B = 15.28+%

x—6
1.3.39. Haiizute KopeHb ypaBHEHHs (%) = 32%,

x-5
1.3.40. Haiimute KopeHb ypaBHEHHUSI (—;—) = 2"

1.3.41. B xozme pacnaga pafiMOaKTMBHOTO M30TONIA €ro Macca YMEHbLIAeTCsi II0 3aKOHY

m(t) = my-2 *, rne my (Mr) — HavajJbpbHas Macca M30TONa, ¢ (MHH.) — BpeMs, Ipolleiiee OT HayaJlb-
HOro MomeHTa, ' (MMH.) — mepuoj moiypacnaja. B HayaJbHbIII MOMEHT BPEMEHHM Macca M30ToIla
my = 36 mr. Ilepuon ero noaypacnana T = 10 muH. Uepes CKOJIbKO MUHYT Macca H30ToIa OyaeT paB-
Ha 9 mr?

~|~

1.3.42. B xome pacnaga paAMOaKTMBHOrO H30TOlla €ro Macca YMEHbIIAeTCA II0 3aKOHY

m(t) = my-2 °, roe my (Mr) — HadyaJbHas Macca U30TOIa, ¢ (MMH.) — BpeMs, IIpolIe/Inee OT Hayajb-
HOro MoMeHTa, I’ (MMH.) — mepuoj moiypacnajga. B HayalbHbBIE MOMEHT BPEMEHH Macca M30TOIa
m, = 48 wmr. Ilepuog ero nonypacnaga T = 8 muH. Yepes CKOJIbKO MUHYT Macca M30Toma Gy/eT paBHa
3 mr? :

~fe

1.3.43. YpaBHenue mpoliecca, B KOTOPOM Y4acTBOBAJ ra3, 3allMchiBaeTcs B Buie pV* = const, rae
p (Ila) — naBnenue B rase, V — 06bEM rasa (B KyOMUECKHX MeTpax), @ — IOJOXKHUTENbHAs KOHCTAHTA.
IIpn KakoM HauMeHbIIeM 3HaYeHHH KOHCTAHThI @ yMEHbIIIEHHEe BYeTBEPO 00BbEMa Ta3a, y4acTBYIOIIETO
B 3TOM IIpoLiecce, IPUBOJIUT K YBEJIMYEHHUIO JaBJeHHA He MeHee, 4eM B 2 pa3a?

1.3.44. YpaBHeHHe 1poliecca, B KOTOPOM yYaCTBOBaJ Ta3, 3alluCHIBaeTcst B Buie pV* = const, rae
p (I1a) — naBnenue B rase, V — 06bEM rasa (B KyOM4eCKHX METPax), @ — MOJOXKUTEIbHASI KOHCTAHTA.
IIpu KakOM HaUMeHbIllEM 3HAYEHHH KOHCTAHTHI @ yBeJnYeHue B 32 pa3a 00béMa rasa, yyacTBYIOIIETO
B 3TOM IIPOIIECCE, TPUBOAUT K YMEHBILEHHIO JaBJeHUs He MeHee, yeM B 2 pasa?

1.4. TDHTOHOMETPHHECKHE VYpaBHEHUA U Bbipa{eHUusA

1.4.1. Haiinure cosa, ecau sina = —-@ Ho€ (n; §2lt-)

Y3 u o€ (1,5m; 27).

1.4.2. HaiinuTe sino, ecau cosd 2

1.4.3. Haiinure 18cos2a, ecmu cosa = 0,7.

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

o 1 n
1.4.5. Haiiaute tgo, ecu cosol = ——— U ol € (——; n).
Y10 2
1.4.6. Haiinure tgo, ecnu sina = L e (ﬂ; 27:).
V26 2

1.4.7. Haiinute 3HaueHue BbipaxkeHus 8sin 135°- cos45°.

1.4.8. HaiinuTte 3Havenne oipaxenus 2716 tg%sin%. -
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1.4.9. HaiizuTte 3HaueHue BoIpaxeHus 67/2 cos X cos-—=

1.4.10.
1.4.11.
1.4.12.
1.4.13.
1.4.14.
1.4.15.
1.4.16.
1.4.17.

1.4.18.

1.4.19.
1.4.20.

1.4.21.
1.4.22.
1.4.23.

1.4.24.
1.4.25.

1.4.26.
1.4.27.
1.4.28.
1.4.29.

1.4.30.

1.4.31.

1.4.32.

1.4.33.

1.4.34.

it .
4 37

HaijizuTe 3Hauenue Bripaxcenus 321/3 cos ( - %) sin ( - %)

Haiinute 17cos2a, ecnu sind = 0,8.

Haitnure 49cos2d, €CJIH CoSol = %

HaiizuTe 3HaueHne BoipaxeHust —41/3 cos(—750°).
Haiinute 3HaueHHe BhIpa’KeHHs —44]/7 (cos—315°).
Haiigure 3Hauesue Boipaxenus —327/3 tg(—600°).
HaiiiuTte 3HaueHue BepaxeHus —297/3 tg(—60°).
Haiizute 3Hauenne Boipaxxenns 307/3 sin1020°.
Haiinute 3HaueHue BhIpakeHuss —34 1/3' cos930°.

Haiiaute 3HaueHne Bbrpaxcenml 10 1/§' tg390°.
HaiizuTe 3HaueHMe BhpaxeHus 35tg14°- tg76°.

48sin76°
sin284°

35c0s82°
cos98°

Haiinure 3HaueHMe BBIPDA’KEHUS
HaiizuTe 3HaYeHHe BHIPAXKEHHS

M 48°
HaiinuTe 3HayeHHe BbIpa>keHHs 28tg48°

tg132°

HaiiziuTe 3HaueHHe BBIPAKEHHS ———17;;?154%6
HaiiauTe 3HaueHUe BripaxeHus —24tg70°-tg160°.

25in32°- cos32°
sin 64°

—6sin32°
sin16°-sin74°"

-9sin136°
cos68°- cos22°°

30 (sin228° — cos?28°)

Haiigure 3HaueHUe BbIpa*kKeHUS

Haiigute 3HaueHue BHIPDAXKEHHUSA

HaitanTe 3HaueHHe BhIpa>kKeHUS

Haiiaute 3HaueHne BhIpaXXKeHUs

cos56°
. . 13n 13n
HaiiauTe 3HauYeHue BRIpaXeHHs /2 sin=g=-cos =g~
Haitnute 3HaueHUe BhIpaskeHUs ) 75 0052—1—2“— -V75 sin2Z—72t.

HaiizuTe 3HauyeHHe BRIpaXeHus /32 coszg —-V8.

—-12
sin2 131°+ sin2221°°

HaiinuTe 3HaYeHHe BBIPaXKEHHA

—4
sin2 27° + sin2 117°°

Haitngute 3HayeHUe BbIPAXEHU



—-24
cos2 127° + cos2 217°°

1.4.35. HajinuTte 3HaueHHe BbIPaKEHM

-38
cos2 15° + cos? 105°°

1.4.36. HaiiguTe 3HayeHUe BbIPaXXEHUS

1.4.37. Haitzure 2324 ooy sin2a = 0,2.
5cos2a

1.4.38. Haiiaure M, ecau sin3a = 0,8.
5cos3a

1.4.39, Haiigure sin(—7—21-t- - o(), ecau sinot = 0,8 1 o € (%, n),

1.4.40. Haiizure 83in(% - a), ecn sina = —0,6 1 o € (1,57; 27).

1.4.41, Haiiaure tg2 o, ecnu 4sin2 o + 7cos? o = 6.

1.4.42. Haiinute tg? o, ecu 6sin2 o + 11cos? o = 8.

1.4.43. Pemmre ypaBHEHHE sin’l—x = —1. B oTBere HanumMTE HAMGOIBIINIT OTPHIIATEIBHEIN KOPEHb.
1.4.44. Halinute KOpeHb ypaBHEHHUS -cos-TE(z—z_—s)— = -@ B orBere 3amummTe HanOOJBLIMA

OTpMaTeJIbHbIII KOPEHb.
nx o o
1.4.45. Pemuvrte ypaBHeHUe th = 1. B oTBeTe HanumuTe HAUOOIBIHUIL OTPHUIIATEILHBIN KOPEHb.

w(x+1)

3 = —¥3. B oTBeTe HanMNIMTE HAUMEHBIIMI MOJIOKHTEJb-

1.4.46. Pemnte ypaBHeHUe tg

HBI KOpeHb.

1.4.47. Msy 6pocunu moA yrjioM o K IUIOCKOM TOPH30HTAJIBHOH IOBEPXHOCTH 3eMJIH. Bpemsi

2yysina

1oJIETa Msya (B CEKyHZaX) onpenessercs no ¢opMmyie t = . Ilpu xakoM HauMMeHbIlIEM 3Haye-

HHUH yria o (B rpazycax) BpeMsi MoJETa OyAeT He MEHbIIIE 5 CEKYHJI, €CIH M4 6pPOcaioT ¢ HayaJIbHON
CKOPOCTBIO ¥y = 25 M/c? Cuuraiite, 4TO ycKOpeHHe cBoOoaHOro nageHus g = 10 m/c2.

1.4.48. HebGoubuoit MuuK OpOCAIOT 110J OCTPBIM YIJIOM of K IJIOCKOH TOPH30OHTAJIBHOM MOBEPX-

HOCTH 3eMJIM. MakcuMasibHast BRICOTA MOJIETA MSYMKA, BEIPAKEHHAsA B METPaX, olpeseseTcs: GopMy-
%
4g
Horo najxeHusi (cuutaiite g = 10 M/c?). IIpu kakoM HauMeHbIIIEM 3HAYEHHH yIJIa o (B IPagycax) Ms-
. YUK IIPOJIETUT Haj cTeHOH BricoToit 11,1 M Ha paccrosinuu 1 M?

ol H = — (1 — cos2a), rie vy = 22 M/c — HayaJbHast CKOPOCTb MSTYHKA, a £ — YCKOPEHHE CcBOOO-

1.4.49. HeGonpnioii MAYHK GPOCAIOT IO/ OCTPHIM YIJIOM of K ILIOCKOH FOPH3OHTAJILHOM 1OBEPX-
2
Uy .
HOCTH 3eMJH. PaccTosnue, KOTOpOe MposieTaeT MSTYMK, BRIYMCAAETCA 10 GopMye L = —g—° sin2a (M),

rie vy = 24 M/c — HayaJbHAsI CKOPOCTh MSIYMKA, & § — YCKOPEHHe CBOOOAHOrO MajeHus (CuMTaiite

g = 10 M/c?). [Ipu kakoM HavMeHbIIEM 3HAYEHHMH YIJa (B rPagycax) MSIYHK [EPEJIETHT PEKY IIHDPH-
HOM 28,8 M? , :

1.4.50. /IBa Tesa Maccoit m = 3 Kr Kaxxoe, ABHXKYTCSI C OGUHAKOBOM CKOpocThio v = 10 M/c moz
yTJIoM 20 APYT K APYTY. DHeprust (B MXKOYJSIX), BRIEISIOMIASACS PH HX aBGCOMIOTHO HEYIPYroM CO-
YZAapeHHuH, onpeesieTcsd BoipakeHHeM Q = my?sin?a. Ilox kakuM HauMeHbIIMM yTJIoM 20 (B rpamy-
€ax) MOJIKHBI IBUTAThCS TeJa, YTOOBI B pe3yJibTaTe COYAapPEHUS BBUIECTHUIAOCH HE MeHee 75 [KoyJei?

21



1.5.1.
1.5.2.
1.5.3.
1.5.4.

1.5.5.

1.5.6.

1.5.7.

1.5.8.

1.5.9.

1.5.10.

1.5.11.
1.5.12‘
1.5.13.

1.5.14.

1.5.15.

1.5.16.

1.5.17.

1.5.18.

1.5.19.

1.5. Jlorapupmuyeckue ypaBHeHUA U BbIPAXKEHUA

Haiinute 3HayeHue Boipaxkenus log, 8.
Haiinute 3HaueHue BoipaxkeHus log,, 1000.
Haitnure 3HayeHue BbIpaxkeHHs logg,s 32.
Haiinute 3HadeHue BbipaxkeHHs log,; 100.

Haiinure 3HaueHHe BoipaxkeHHs logg log, 64.

o 6
Haiinute 3Hayenue Boipaxkenus 18 log; 1/7 .

Haiinute 3HaueHue BbipaxkeHus log, 3.

7
V3

Haiinure 3HayeHue BbipaxkeHus log ; 1/25.
25

“ logg4
Haiiaute 3HaueHue Bboipakenus 18-3 — .

R “ logg 7
Haiinute 3HaueHUe BbIpakeHus1 216 .

Haiinute 3HaueHue soipaxkenus (log; 343)- (log, 8).

Haiiaute 3HaYEHHE, BEpAKEHU (log, 16)- (log; 9).

Haiinure 3Hayenne BeipaxeHus log, 0,01 + logys4.
HaiinuTe 3HaveHue BoipaxeHHs log, 64 + log, 100.
Haiiaure 3HaueHune BbipaxkeHus logs 6,25 + logs 4.
Haiiaure 3HayeHne BbipaxkeHus: logg 256 — logg 0,5.
Haiigute 3HayeHue BbipakeHHs1 logyg 10 — logye 6.
. log, 729
HaiinuTe 3HayeHUe BbIPaXKEHUS .
log,9
. log, 8
Haitnute 3HaueHHe BRIpAXKEHUS .
) logg, 8

1.5.20. Haiinure 3HayeHne BbipakeHus: logs 2 -log, 25.

1.5.21. Haiinute 3HaueHre BbIpaXxkeHUsI 10g 59 - logg 4.

1.5.22. HaiinuTe 3HauYeHHE BRIPKEHHS 5

lo
1.5.23. Haiiaute 3HaueHUe BoIpakeHUs 36 st

3logg 11

Ve

log., 2 1‘;527
1.5.24. BperuncinTe 3HaueHHEe BbIDaXKEHUs (7 ) .

1.5.25. BplunciuTe 3Haue€HUE BbIpakKeHUA (5

log, 7 )'085 2



1.5.26. Haiinute kopenb ypaBHeHus logs(—3 +x) = 1.

1.5.27. Haiigure KopeHb yp'aBHeHnﬁ log;(—5 —x) = 3.

1.5.28. HaiinuTte xopenb ypaBHeHus log, (15 + x) = log, 2.
1.5.29. Haiizute xopeHb ypaBHeHus logg(10 — x) = logg 7.
1.5.30. Haiiaure xopeHsb ypaBHeHust logg(x + 7) = logg(6x — 13).
1.5.31. Pemmure ypaBHenue log,(8 + 3x) = log,(3 —x) + 1.
1.5.32. HaiiguTe kopeHb ypaBHeHus log; (14 — x) = 2logs 5.

1.5.33. Haiiaure xopeHs ypaBHeHus logs (18 — x) = 4logs 2.

1 -
1.5.34. Haiizute KopeHb ypaBHeHHs 3 8 5.
1 x+1
1.5.35. Haiiaute KopeHb ypaBHEHHUs 2 cralel) 3.
1.5.36. Haiizute xopeHs ypasrenus logs 257 = 8.

1.5.37. Haiigute KopeHb ypaBHEHUS. logg 2877 = 3,

1.5.38. Pemute ypaBHeHue log, , 9 = 2. Ecin ypaBHeHue uMeeT 6osiee OXHOTO KOPHs, B OTBETE
YKaKUTE MEHbUINH U3 HUX.

1.5.39. Pemure ypaBHenue log, ;49 = 2. Ecau ypaBHeHUe uMeeT HoJiee OAHOTO KOPHSI, B OTBETE
YKaXXUTe MEHbIIWH U3 HUX.

1.5.40. [Ina o6orpeBa moOMeIEHHS, TeMHepaTyi)a B KoTopoM paBHa T = 20°C, yepe3 paguaTop
OTOILIEHHS TIPOITYCKAIOT IOpSYyio Boay TeMmreparyport Ty = 88°C. Pacxon mpoxonsieii yepe3 Tpyby
Boabl m = 0,3 kr/c. IIpoxoas 1o Tpybe paccrosHue x (M), Boaa oxJaxaaetcs a0 Temmepatypst T (°C),

[

Te—T,
w _ m B~ In _ Ax w _ Br
MpUYEM X = ol—-x log, T-T, (M), e ¢ = 4200 —Te TEMJIOEMKOCTD BOARI, ¥ = 21 —5C

a¢duumenT Temnoobmena, a o = 1,6 — nocrosinHad. [lo Kakoi TeMrepartypsl (B rpagycax Ilenbcus)
OXJIAZUTCA BOJIA, €C/M JuHa TPy6s1 96 M?

J— KO_

1.5.41. [lna oborpeBa MoMeleHNs!, TeMIlepaTypa B KOTopoM paBHa Ty = 15°C, yepe3 paauatop
OTOIUIEHHS IIPOIYCKAIOT ropsA4Yyio Boxy TeMmeparypoil Ty = 59°C. Pacxon mpoxopsineit yepes TpyOy
Bozel m = 0,3 kr/c. [Ipoxoas no Tpy6e paccrosnue x (M), Boga oxJaxaaetcs a0 temnepatypsl T(°C),

TB - Tl’l _ Z[)K " Bt
T-T, (M), toe ¢ = 4200 ——o¢ — TEIUIOEMKOCTDb BOABL, ¥ = 28 —C

a¢dunvent tennoobmeHa, a o = 1,5 — nocrosinHas. o Kakoi TeMiiepatypsl (B rpagycax Llenbcus)
OXJIAIUTCS BOAA, eCu JyiHa Tpy6sl 135 mM?

w“ : c
IpUYEM X = o(Tmlog2 — KO-



2. NPAKTUKO-OPUEHTUPOBAHHBIE 3AAUU

2.1. TekcroBble 3agauu

2.1.1. Jletom kumorpamMm kaybHuku crout 80 pyéneﬁ. Mama kymuaa 3 kr 500 r kiyOGHUKM.
Cxosbko py6ieit ciauu oHa foskHa moayduTh ¢ 300 py6eir?

2.1.2. Jlerom xumorpaMM KnyOHukH crout 75 py6seil. Mama xynuaa 1 kr 400 r kiIyGHHMKH.
Cxosbko pybieit crauy oHa mo/kHa noayduts ¢ 200 pybieit?

2.1.3. [Ina peMoHTa KBapTUpBl TpebyeTcss 55 pyJyioHoB 060eB. CKONBKO madek 0GOHHOTO KJes -
HY>KHO KYIIUTDb, €CJIM OJiHAa NaYKa KJjiesl pacCYMTaHa Ha 4 pyJioHa?

2.1.4. /Ina peMoHTa kBapTUpHl Tpebyercss 68 pysoHOB 060eB. CKOIbKO Iadyek 0HOHHOro Kies
HY’>KHO KYIIUTb, €CJIM O/IHA MayKa KJjiesl pacCYMTaHa Ha 8 pPyJIOHOB?

2.1.5. Oanoro pysoHa 060€eB XBaTaeT AJisi OKJEHKH MOJIOCH OT MOJIa 0 TIOTOIKA IUPHHOH 1,2 M.

Cxo/bKO PYJIOHOB 060€B HYXKHO KYIHTDb JUIsl OKJEHKH NPSIMOYTOJbHOM KOMHATBI pasMepamu 1,1 M
Ha 5,8 M? )

2.1.6. Opanoro py/ona 0o60eB XBaTaeT AJIsl OKJIEUKH MOJIOCHI OT MOJIa A0 IIOTOJIKA IUPHHOM 1,5 M.

CxosbKO PYJIOHOB 000€B HYXKHO KYIHUTh [JI OKJAEHKHM MPAMOYTOJbHOW KOMHATHI pa3Mepamu 1,6 M
Ha 3,4 M?

2.1.7. [lna npuUroToBieHUs MapHHaja IS OrypuoB Ha 1 ysutp Boxasl Tpebyercst 12 r IMMOHHOMR
KMCIOThl. JIUMOHHAs KuCJIOTa nponaérca B makeTukax mo 10 r. Kakoe HauMeHblllee YHCIO Mayek
HY>XHO KYNIUTb X03siliKe JIJIsl IPUTOTOBJIEHUsI 12 JTUTPOB MapHHaga?

2.1.8. [lns1 npUroToBJeHUs] MAapUHaAa sl OFyploB Ha 1 suTp Boabl Tpebyercsa 14 r aMMoOHHON
KHCJIOTBL. JIUMOHHast KucIoTa npoaaérca B makerukax mo 10 r. Kakoe HamMmeHblee 4MCIO Madex
HYXHO KYIHUTb XO35IHKe JJIsI IPUTOTOBJIEHHUS 5 JIUTPOB MapHHaga?

2.1.9. B nauke 250 mictoB Gymaru ¢opmara A4. 3a Hedemo B oduce pacxoayercsa 1100 mucros.
Kakxoe HauMeHblilee KOJMYECTBO MaveK OyMard Hy>KHO KyIUTh B OpHC Ha 4 Hemenu?

2.1.10. B mauke 500 muctoB 6ymaru dopmarta A4. 3a Henenmo B oduce pacxoxyercsa 700 IUCTOB.
Kakoe HauMeHblIee KOJIMYECTBO Mavek OyMard HY>KHO KynuTb B opuC Ha 4 Hexenu?

2.1.11. Termmoxox paccuutan Ha 900 maccaxkupos u 25 ywieHoB komanabl. Kaxknas cmacarenbHas
LILTIONIKa MOXeT BMecTuTh 60 yesoBek. Kakoe HavMeHblee YMCJIO MUIIONOK JO/KHO OBITh Ha TEILIO-
Xo0/ie, YTOOBI B CIyuae HEOOXOAUMOCTH B HUX MOXHO ObIJIO Pa3MECTUTD BCEX MACCAKUPOB U BCEX uJle-
HOB KOMaH/IbI? '

2.1.12, Tennoxox paccuutaH Ha 950 maccaxkupoB u 25 4ieHOB KoMaHAbl. Kaxzpas cmacarenbHast
" IUTIONIKAa MOXeT BMecTUTb 70 denoBek. Kakoe HauMeHbIee YHCIIO IIJIONOK JOJDKHO OBITH HA TEILIO-
xoz1e, 4YTOObl B C/Iy4ae HeOOXOAUMOCTH B HUX MOXHO GbLIO Pa3MECTUTD BCEX aCCAKUPOB U BCEX WJie-
HOB KOMAaH/IbI?

2.1.13. Ilo tapudpnomy miany «IIpocto kak AeHb> KOMIAHUSI COTOBOM CBSI3M KaXK/IbIil Be4ep CHU-
MaeT co cuérta abonenrta 11 py6useit. Ecam Ha cuery octanoch Menbite 11 py6seit, To Ha crexnyoliee
yTpPO HOMep OJOKHMPYIOT 10 nononHeHus cyéta. CeroxHs ytpoM y Jlusel Ha cuety 65110 600 pybureii.
CKoJIbKO He# (BKJIIOYasi CETOAHSIIHUI) OHa CMOXET NOJIb30BaThbCA Tesle(OHOM, He TONOJIHAS CYET?

. 2.1.14. Ilo Tapudnomy miany «IIpocro kak feHb» KOMIIAaHUS COTOBOI CBSI3U KaXKIbIii Beuep CHHU-
MaeT co cyéTa aboHeHTa 22 pybasa. Eciu Ha cueTy ocTaloch MeHblie 22 py6GJeid, To Ha ciaeayiolnee
yTpo HOMep GJIOKMPYIOT 10 monoaHeHus cuéta. CeroaHs yrpoM y JIussl Ha cuery 6b110 400 pyb6ueit.
Cxkosbko aHelt (BKJI0OYas CéI‘OI[HSII]JHI/Iﬁ) OHa CMOXeT M0JIb30BaThcs Tesie()OHOM, He MOMOJIHSAS CUéT?
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2.1.15. [las moxpacku 1 kB. M motoska TpeGyercst 130 r xpacku. Kpacka npoxaércsi B GaHKax
no 3 kr. Kakoe HauMeHblIlIee KOJUYECTBO OHaHOK KPAcKU HY>KHO KyIHTb [JIsi IOKPACKH MOTOJKA ILIO-
maapio 35 kB. M?

2.1.16. [Ins moxpacku 1 kB. M motosika Tpebyercst 120 r kpacku. Kpacka npona€rcst B OaHKax
no 1,5 kr. Kakoe HauMeHbIlee KOMMYECTBO OaHOK KPACKU HYXKHO KYIHMTD JIJISl IIOKPACKU MOTOJIKA ILJIO-
uraapio 60 xB. M?

2.1.17. Ha xeHp poXAeHUS ToJaraeTcs Aaputh OyKeT U3 HEYETHOTO 4MCJa LUBETOB. Po3bl CTOSAT
80 py6ieit 3a mTyky. Y Banu ects 350 py6aeit. 113 kakoro Hau6obIIEro YMCJa o3 OH MOXET KYITHTh
Gyker Maiie Ha IeHb POXAECHUA?

2.1.18. Ha zeHp poxzeHMs TojaraeTcs AapuTh GyKeT U3 HEYETHOTO YMC/a UBETOB. TiosblaHsl
crosar 25 py6aeit 3a mryky. Y Banu ectb 120 py6ueil. 113 kakoro HanbosibIiero Yncia TJIbIaHOB OH
MOXeT KynuTh Oyker Malile Ha ieHb POXKIeHUs?

2.1.19. CTOMMOCTb NOJYTOZI0BOM MOANMMCKH Ha XypHau cocraBiser 390 py6rei, a cTouMoCTh
O/fHOrO HOMepa xypHaia — 23 py6ss. 3a moaroga AHs Kynuaa 25 HoMepoB xypHasa. Ha ckoibko
py6uieii MeHblIe OHa GBI IOTPATUIIA, €CIM ObI MOATIMCANACh HA XKYPHAI?

2.1.20. CTOMMOCTb MOJIYTOZOBOI MOAIMMCKH Ha )XypHaJ cocrasisieT 890 pybieil, a cTOMMOCTb
OIHOr0 HOMepa XypHaia — 38 py6bueil. 3a moaroga AHs Kymiaa 25 HoMepoB XypHana. Ha ckombko
pybuieii MeHblIe OHa Obl MOTPATHIIA, €CIX Obl MOANHMCAIACH HA XKyPHAI?

2.1.21. BosbHOMY IpPOMNMCAHO JIEKAPCTBO, KOTOPOe HyKHO muTh 10 0,5 r 1 pa3 B I€Hb B TeYyeHHE
10 aneii. B oxnoit ynakoske 14 tabmerok jsiekapersa 1o 0,5 r. Kakoro HauMeHbIIETO KOJIUYECTBA yIia-
KOBOK XBAaTHUT Ha BeCb KypC JIe4eHUs?

2.1.22. BoibHOMY HPOIMCAHO JIEKapCTBO, KOTOPOE HyXXHO IUTH 110 0,5 T 5 pa3 B /IeHb B TeYeHHE
7 nueii. B ognoii ynakoske 10 tabnerox sexapersa no 0,25 r. Kakoro HauMeHbIIEro KOJIM4eCcTsa yma-
KOBOK XBAaTUT Ha BEChb KypC JIeYeHHUS ?

» AN ‘
2.1.23. B nome, B KoTopoM XuBET Ilets, 9 sTaxkeil U HeckoJIbKO MoAbe3NoB. Ha kaxaom araxke
HaxoxuTcs no 3 kBapTpbl Ilerst xuBér B kBapTupe Ne 49. B xakoM moawesne xuset Ilersa?

2.1.24. B nome, B xoTopoM xuBET Mamia, 5 3Taskeil 1 HECKOIbKO NMoAbe3ioB. Ha Kax oM ataxe
HaxoauTcs 1o 4 kBapTUpbl. Mama xuBéT B KkBapThpe Ne 97. B xakom moxbesze skuBét Mama?

2.1.25. 1 kujoBarT-4ac 3/eKTposHeprun ctout 1 py6sabp 70 xomeek. CUETYMK 371€KTPOIHEPIUU
1 Hos6ps mokaabiBas 69084 kuoBaTT-4aca, a 1 mexabpst nokaseiBan 69230 kunoBaTT-yacoB. CKOIbKO
py6Jieii Hy>HO 3aIJIaTUTh 33 3JIEKTPOIHEPTHUIO 32 HOSOPb?

2.1.26. B xBapTupe, re IpoXxuBaeT AsieKcel, yCTaHOBJIEH NpUOOp y4éTa pacxofia XOJOAHOH BO-
abl (CuéTunk). 1 MIoHs CYETYMK TokasbiBas pacxon 100 ky6. m Bozsl, a 1 utoast — 110 ky6. M. Kakyio
CYMMY JOJIXK€H 3aIl/IaTUTh AJIeKCeli 3a XOJIONIHYIO BOJlY 32 MIOHb, €CJIM 1I€HA 32 OJUH Ky0. M X0JIOAHOM
Bozibl coctasisier 9 p. 10 kom.? OTBeT faiite B pyo6IIsX.

2.1.27. YcraHOBKaA ABYX CYETYUKOB BOABI (X0MOAHOM U ropsiueit) crout 2400 py6aeii. [lo ycra-
HOBKHM CYéTYHKOB 3a Boxy Iutatian 1800 pybieit exxeMecsiuno. Ilocie yCTaHOBKH CYETYHMKOB exeMe-
CSTYHAS OILIATA BOABI CTajIa cocTaBasATh 1300 py6iieit. Uepes kakoe HaHMeHbIIIee KOJIHYECTBO MECAIEB
5KOHOMHS IO OILJIaTe BOJABI IPEBBICUT 3aTpaThl Ha YCTAHOBKY CYETYMKOB, €CJIH Tapu(bl Ha BOLY. He
HU3MEHSITCS?

2.1.28. YcTaHOBKa /IBYX CUETYMKOB BOABI (X0JI04HOM U ropsyeit) crout 2200 py6aeit. o ycra-
HOBKH CYETYMKOB 32 Boxy Iiatuiad 1400 py6ieii exxemecsiuno. [Tocie yCTaHOBKU CYETYMKOB eXKeMe-
CsIYHasl OIIaTa BOABI cTana cocTaBasaTh 1100 py6ieit. Uepes kakoe HaMMeHbIIIEe KOIMYECTBO MECALIEB
9KOHOMHS IO OIUIaTe BOABI IIPEBBHICUT 3aTPaThl HA YCTAaHOBKY CUETYMKOB, €ClIU Tapu(bl Ha BOAy He
U3MEHATCA? >
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2.1.29. Ha Gensokononke oxuH autp Gensuna crout 32 py6. 60 xom. Bomutens saamn B 6ax

15 nutpos GensvHa u B3AT OyTHUIKY BO;bl 32 24 py6mnsi. Ckonbko py6ieil chaum oH HOJIYYUT
¢ 1000 py6neir?

2.1.30. Ha GeHnsokononxe oaun yutp Gensuna crout 31 py6. 60 xon. Bomurenb sammn B 6ak

10 suTpoB GensuHa W B3sm GyTLIKY BOZbI 32 24 py6ns. Ckoibko py6ieit ciauyum OH IOMY4HT
¢ 1000 py6aeii? '

2.1.31. 3azauy Ne 1 npasunbro pemnmu 22010 yenoBek, 4TO cocTaBaseT 71% OT BBITYCKHHKOB
ropoza. CKOJIbKO BCETO BBIITYCKHUKOB B 3TOM ropoje?

2.1.32. 3agauy Ne 1 npaBuibHO pemnn 15050 yesnoBek, 4To cocTaBisieT 43% OT BBITYCKHMKOB
ropoza. CKOJIbKO BCEro BBITYCKHUKOB B 3TOM ropoze?

2.1.33. IllapukoBas pyuka crout 10 py6aeii. Kakoe Hanbosbiuee KOIM4ECTBO TAKMX PydeK MOX-
Ho Gyzer xynutb Ha 700 py6Jeii mocJe moBbIeHNs IieHH Ha 10%?

2.1.34. lllapukoBas pyuka ctout 50 py6ieit. Kakoe Hanbosbiuee KOIMYECTBO TaKUX pydeK MOX-
Ho Gynet kynuth Ha 1000 py6ieii mocsie moBbIIeHUs LieHBI Ha 25%7?

2.1.35. Tetpans cTout 40 py6aeit. Kakoe Han6oJbliree KOJTHYECTBO TAKMX TETpajieil MOxHO 6ysieT
KynuTh Ha 550 py6ieit mocsie noHMXkeHus LeHsl Ha 15%?

2.1.36. Tetpazs crout 20 py6ieii. Kakoe Han6obliree KOJINYECTBO TAKUX TETpajieil MOXHO 6yzeT
KynuTh Ha 350 pyb6ueit mocsie noHMKeHUs LeHsl Ha 20%?

2.1.37. OnroBas nexa yyeb6Huka 180 pyGneii. PosHuuHas nena na 20% sbime ontoBoil. Kakoe
HauboJIblllee YHCIO TAKUX Y4eOHMKOB MOXHO KYIHUTb 110 PO3HMYHOHN ueHe Ha 5500 py6aeii?

2.1.38. OmrroBas neHa yyebHuka 130 py6ueit. PosuuuHas neHa Ha 15% Buiie onroBoil. Kakoe
HauG6oJIbllee YHUC/IO TAKUX Y4eOHUKOB MOXHO KYIMTDb 110 PO3HUYHOH ueHe Ha 4000 pyGieir?

2.1.39. Kiuent B3su1 B 6anke kpeaut 3000 py6ueit Ha roa moa 18%. OH mo/keH moramaTth Kpe-
IUT, BHOCA B OaHK eXeMeCSYHO OJMHAKOBYIO CyMMY JIEHET, C TeM YTOOBI Yepe3 roj BHIILIATUTh BCIO
CYyMMYy, B34TyI0 B KpeauT, BMecTe ¢ npoueHTaMu. Ckosibko py6iseil OH [oJIKeH BHOCHUTh B GaHK exe-
MEeCSYHO?

2.1.40. Knuent B3sia1 B 6anke kpexut 6000 py6ieit Ha roa mox 16%. OH 10/KeH moramaTh Kpe-
IUT, BHOCS B GaHK eXXeMeCSYHO OJAMHAKOBYIO CYMMYy JIEHET, C TEM YTOOBI Yepe3 roj BHILJIATHTb BCIO
CyMMy, B3ATyIO B KpeZuT, BMecTe ¢ npoueHtaMu. Ckoibko py6eit oH 0JIKeH BHOCUTH B OaHK exe-
MECSYHO?

- 2.1.41. B ropoze N xuser 200000 sxureneii. Cpenu Hux 15% perteit u mozppoctkoB. Cpenu
B3pOCBIX 45% He paboTaer (IIEHCHOHEPHI, CTYAEHTHI, JOMOX03IMKH M T.II.). CKOJIBKO B3POCJIbIX XKHU-
Tenell paboraer?

2.1.42, B ropoae N xuser 150000 >xuteneii. Cpenun Hux 10% nmereit um nompoctkos. Cpeau
B3pOCJIbIX 45% He paboTaeT (IIEHCHOHEPDI, CTYAEHThI, JOMOXO3SUKH M T.IL.). CKOJIBKO B3POCJBIX JKH-
Teseii pabotaer?

2.1.43. B MarasuHe Bcsi MebGesb pogaérca B pa3eOpaHHOM BHuze. IIoKymnaTeab MOXKET 3aKasaThb
cbopky Mebeu Ha JIOMY, CTOMMOCTh KOTOPO# COCTaBisieT -15% OT CTOMMOCTH KYIUIEHHOM Mebew.
IIkad crout 1500 py6aeit. Bo ckosbko py6ieit 060iaéTcst MOKynKa 3Toro mkaga BMecTe co cOOPKOi?

2.1.44. B MarasuHe Bcs Mebesb npogaércs B pasobpaHHoM Buze. Ilokynartesb MOXeT 3aKa3aThb
c60pky Mebenu Ha JAOMY, CTOMMOCTb KOTOpOi coctaBisier 10% OT CTOMMOCTH KYIUIEHHON Mebenu.
Ixad crout 3500 py6aeit. Bo ckonbko pybieit 060iizércs mokynka storo ukada BMecte co cOOpKoii?
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2.1.45. ®nakon mammyHs crout 150 py6ieii. Kakoe HaubGosbiee yiucao (pIaKOHOB MOXHO Ky-
nuTh Ha 900 py6eit BO BpeMsl paCIpOAaXH, KOra CKHUAKA COCTaBJsgeT 15%?

2.1.46. Dnaxon mammyHs crout 110 py6aeit. Kakoe nanbosblinee 4nucio (HJaKOHOB MOXHO Ky-
nuTh Ha 900 py6ieit Bo BpeMs paclpoAakH, KOTAa CKUIKA COCTABIIszeT 35%?

2.1.47. llena Ha aeKTpHYECKHii YaitHUK Gbiia moBbleHa Ha 18% u cocrasiwia 1652 py6ist. Cxoub-
KO py6sieit CTOMI YaHHUK 0 TIOBBIEHUS [EHbI?.

2.1.48. Ilena Ha a;eKTpUyecKuil YaifHuK 6bLta noBbInieHa Ha 19% u coctaswia 2261 py6sb. Ckosb-
KO pyOJieil CTOMI YalHUK IO MOBBILIEHUS [[EHBI?

2.1.49. MarasuH JejaeT NMEHCUOHEPAM CKUAKY Ha OIpefieJIEHHOe KOJIHYECTBO IPOLIEHTOB OT
CTOMMOCTH MOKYIKH. JIpIHs CTOMT B Marasune 50 pyGieii. [lencuonep 3amiaTu 3a AbHIO 46 py6ieit.
CKOJIbKO TIPOIIEHTOB COCTABJISIET CKU/KA AJISi IEHCUOHEPOB?

2.1.50. MarasuH JejiaeT TEHCHMOHEPAaM CKHAKY Ha OIpeles€éHHOe KOJIWYECTBO IIPOLIEHTOB OT
CTOMMOCTH MOKYTIKH. Y IaKOBKa COCHCOK CTOMT B Marasune 120 py6ueii. [leHcuoHep 3ammaTui 3a yma-
KOBKY cocucok 108 py6seit. CKOJIBKO TIDOIIEHTOB COCTABJISIET CKUAKA ISl IEHCHOHEPOB?

2.1.51. Mo6ubhsiii Tenedon croun 3800 pybseir. Uepes HeKOTOpOe BpeMs IIEHY Ha 9Ty Mozienb
cuuauid 10 2850 py6aeit. Ha ckonbko mpoueHToB Obliia CHUXEHa [ieHa?

2.1.52, Mo6uibhbiii Tenedon croun 7500 pybueit. Uepe3 HEKOTOpoe BpeMsi lIEHY Ha 3Ty MOJAEJb
cHuM3uIH 110 5250 py6aeii. Ha cKolbKO IpOLeHTOB Obljla CHUXKEHA 1eHa?

2.1.53. Cpenu 45 000 xuTeneit ropona 50% He untepecyercs pyréonom. Cpeau GyT60abHBIX 60-
nenpmukoB 85% cMoTrpeno mo TeneBu3opy ¢uHan Yemnuonata mupa. CKOJNBKO XKHUTejed ropoza
CMOTPEJIO 3TOT MaT4 IO TeJIEeBU30PY?

2.1.54. Cpenu 35000 xuTeneit ropona 30% He untepecyercs ¢pyr6onom. Cpenu GyT6obHbIX 60-
nenpukoB 90% cMoTpesto o TesneBu3opy ¢puHan JIMrH Y4eMIHOHOB. CKOJIbKO JKUTeJlel ropozia CMOT-
PeJIo 3TOT MaTy IO TeJEBU30PY?

2.1.55. Xene3noaopoxHeii Oumier s B3pocioro crout 320 pyb6ieir. Croumocts 6uiera
AJIST WIKOJIbHUKA cocTaBisieT 50% oT ctommocTu 6uiieta isi B3pocjoro. I'pymnma cocrout us 19 mkosb-
HUKOB U 3 B3pocablx. CKOJIBKO pybiieil CTOSIT GUIIETHI Ha BCIO IPYIIILY?

2.1.56. XenesnomopoxHblit Ouner st B3pocaoro crout 580 pybimeir. Croumocth Ouiera
AJISL IKOJIBbHUKA cocTaBisieT 50% oT ctouMocTu 6uiera [yt B3pocsoro. [pynmna coctout ua 17 mKosb-
HUKOB U 3 B3pocibix. CKoIbKO pybiteit crost 6nneTb1 Ha BCIO Ipymiry?

2.1.57. Opxna tabierka jsekapctBa BecuT 20 MT ¥ CoaepXHT 14% aKTUBHOIO BeLIeCTBa. Pe6eHKy
B BO3pacTe /0 6 Mecsiues Bpa4 nponucsiBaeT 0,8 MI aKTHBHOTO BEIIECTBa Ha KaX/IbIi KMIOTPaMM Beca
B CyTKH. CKOJIBKO TabJIETOK 3TOTrO JIEKapCTBa CIEAYET AaTh PeOEHKY BECOM 7 KI' B Te€UEHHE CYTOK?

2.1.58. Opnna TabneTka JekapcTBa BecuT 30 Mr M COAEPXHUT 6% aKTHBHOrO BellecTBa. PeGeHKy
B BO3pacTe 0 6 MecsilieB Bpay IPONHCHIBaeT 1,2 MI aKTUBHOTO BEIECTBA HA Ka)K/blil KHJIOTPaMM Beca
B cyTKU. CKOIbKO TabJIeTOK 3TOTO JIEKapCTBa CJIeAYeT AaTh peGeHKY BeCOM 6 KI' B TeYeHHEe CYTOK?

2.1.59. Pocrt yenoseka 5 ¢yroB 6 aoiiMoB. BeipasuTe ero pocT B caHTHMeTpax, eciiv 1 Gyt paBeH
12 moiimam. Cuurtaiite, uTo 1 A10#iM paBeH 2,54 cM. Pe3ysibTaT OKpyT/IMTE [0 1I€I0T0 YKMCJIA CAHTHMETPOB.

2.1.60. Pocr yenoBeka 5 ¢yToB 11 mioiiMoB. BripasuTe ero poct B canTuMeTpax, eciu 1 ¢yT pa-
BeH 12 mioiiMam. Cuurtaiite, yto 1 mioiiM paBeH 2,54 cM. Pe3ysbTaT OKpYIJIMTE 0 LI€JIOT0 YUCJIA CaH-
THMETPOB.

2.1.61. /[uaroHayb 3KpaHa TejleBH30pa paBHa 91 moiimy. BeipasuTe AuaroHa b sKpaHa B CaHTH-
MeTpax, eCJId B OIHOM AIoiiMe 2,54 cM. Pe3ysbTaT OKpYIJIMTE [0 11€/I0T0 YHMC/IA CAHTUMETPOB.
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2.1.62. [InaroHasb 5KkpaHa TejIleBU30pa paBHa 22 mioitMaM. BeipasuTe muaroHaiab 5KpaHa B CAaHTHU-
MeTpax, e/l B OLHOM AwiiMe 2,54 cM. Pe3y/bTaT OKpyI/nTe 10 II€JIOT0 YMC/Ia CAHTUMETPOB.

2.1.63. Cucrema HaBWrauuu, BCTPOEHHasI B CIIMHKY CaMOJIETHOTO Kpecsa, HHPOpMHUpYyeT Hacca-
XHUpa O TOM, YTO MOJIET poXoauT Ha BbicoTe 39 000 dyToB. Beipasute BicoTy monéTa B Metpax. Cuu-
Taiite, yTo 1 byt paBen 30,5 cm.

2.1.64. Cucrema HaBUTalMH, BCTPOEHHAs B CIIMHKY CaMOJIETHOTO Kpecsa, UH(pOPMHUpYyeT macca-
XHPa O TOM, YTO MOJIET NMpoxoauT Ha BbicoTe 23 000 ¢pyToB. Bripasure BbiCOTY MOJ€ETa B MeTpax. Cuu-
Taiire, yto 1 PpyT paBen 30,5 cm.

2.1.65. Beryn npobexan 350 M 3a 36 cexyna. Haiinurte cpennioo ckopocTs 6eryHa Ha JUCTaHLIMH.
OrBeT paiiTe B KWJIOMETpPax B yac.

2.1.66. BeryH mpobexan 450 M 3a 50 cexyna. Haiimute cpenHiono CKOpOCTb GeryHa Ha IUCTaHLIUU.
OrtBeT naliTe B KWJIOMETPax B Yac.

2.1.67. CriuzoMeTp aBTOMOOMIISI IOKA3bIBaeT CKOPOCTh B MIWISX B yac. Kakyio ckopocTs (B MUIISAX
B Yac) NOKa3bIBaeT CIIMJOMETP, €CJIM aBTOMOOUJIb JABHXKETCSI CO CKOpPOCThio 60 kM B yac? (Cumraiire,
yro 1 Muis paBHa 1,6 kM.)

2.1.68. CrinzomeTp aBTOMOGHIIS TOKa3bIBaeT CKOPOCTh B MUJISIX B yac. Kakylo ckopocTb (B MUJISX
B 4ac) MOKa3bIBaeT CIIUAOMETP, €CJIM aBTOMOOMIIb IBUMKETCS CO CKOPOCTBIO 124 xm B yac? (CuyuraiiTe,
yro 1 Muis paBHa 1,6 kM.) '

2.1.69. Takcuct 3a Mecsiy mpoexat 5000 kM. Croumocts 1 mTpa Gensuna 19 py6neit. Cpenuuii
pacxox Gensuna Ha 100 kM cocraBisier 9 yuTpoB. CKolbKO pyOsieil MOTpaTH TAaKCHCT Ha OeH3WH
3a 3TOT Mecs?

2.1.70. Taxcucr 3a Mecsint poexan 10000 km. Croumocts 1 surpa Gensuna 19,5 py6asi. Cpenmii
pacxox Gensuna Ha 100 kM coctaBisier 11 suTpoB. CkosbKO py6Iieil MOTPATUI TaKCHCT Ha GeH3MH
3a 3TOT Mecs?

2.2. Tpauxu u pauarpammbi

2.2.1. Ha pucyHKke Noka3aHO W3MeHeHHe TeMIlepaTyphl BO3yXa Ha MPOTSDKeHUM TpéX cyTok. Ilo
TOpM30HTAJIM YKa3bIBaeTCs laTa ¥ BPEMS CYTOK, II0 BEPTUKaJIM — 3HaYeHHME TEMIEPATYPhl B Ipagycax
Ilenbcus. Onpenennte N0 PUCYHKY HaI/I60JIbH.IyIO TeMIlepaTypy BO3/yXa 18 ¢espans. OTBer naiite
B rpagycax lenbcus.
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2.2.2. Ha pucyHKke MOKa3aHO M3MEHEHHE TeMIepaTyphl BO3LyXa Ha NMPOTSKEHHM TPEX cyTok. Ilo
TOPM30HTAIM YKa3bIBAeTCsl aTa M BpeMsl CYTOK, 10 BEPTHKAIM — 3HaYeHUe TeMIepaTyphl B rpajlycax
Ilenbcus. OnpezieuTe MO PUCYHKY HAaMMEHBIIYIO TeMreparypy Bosiayxa 9 aerycra. Otser maiite
B rpaaycax lleabcus.
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2.2.3. Ha pucyske moka3aHo H3MEHEHHe TeMIIepaTyphl BO3ZlyXa Ha IPOTSAXeHUH Tpex cyTtok. Ilo
TOPM30HTAIM YKa3bIBAeTCs aTa U BpeMsI CyTOK, 10 BePTHKaJIM — 3Ha4eHHe TeMIepaTyphl B rpasycax
Henbcus. OnpenenuTe Mo PUCYHKY PasHOCTh MeXAy HaHOOJIbIIEH U HAUMEHbIIIEH TeMIIepaTypoi BO3-
xyxa 20 nexabpsi. OTBer naiiTe B rpagycax Llembcus.
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2.2.4. Ha pucyHke mokasaHO U3MeHEHHe TeMITepaTyphbl Bo3AyXa Ha NPOTS’KEeHUM Tpéx cyTok. Ilo
TOPM30HTAJIH YKa3bIBaeTCsl AaTa U BpeMs CYTOK, [0 BEPTUKATH — 3HAa4€HHe TEMIIEpAaTyphl B Ipagycax
Henbcusa. OnpenenuTe Mo PUCYHKY PasHOCTh MeXy HaHOOJIbIIEH U HaUMEHBIIIEH TeMIepaTypoi Bo3-
nyxa 13 mions. Otper faiite B rpagycax Llenscus. ?
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2.2.5. Ha rpaduxe nsobpaxeHa 3aBHCHMOCTb TeMIIEPAaTYPhl OT BpeMeHH B TIPOIieCCe pasorpesa
ABUraTess JerkoBoro asToMobusa. Ha ocu abeuuce oTkiabiBaeTcs BpeMsl B MUHYTAX, [POIIE/IIee
OT 3aIyCKa BUraTeJisi, Ha OCH OpDAWHAT — TeMIlepaTypa ABuraTess B rpagycax Ileabcus. Onpenenvre
1o rpadukKy, 3a CKOJIbKO MUHYT [BUTaTesb Harpeetcsa ¢ 40° mo 80°C.
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2.2.6. Ha rpaduke nsobpaxkeHa 3aBHCHMOCTb TEMIIEPATypbl OTBPEMEHH B MpOIieCce pPa3orpeBa
JIBUTATeJIs JIETKOBOrO aBTOMOGMA. Ha ocH abCluCce OTKJIabiBaeTcsi BpeMsi B MHHYTAX, NPOLIE/LIEE
OT 3allyCKa JBUTaTe/sA, Ha OCH OPAMHAT — TeMIlepaTypa ABuratess B rpagycax Llemscus. Onpenenure
o rpauKy, 3a CKOJIBKO MUHYT ABUTaTesib Harpeetcst ¢ 50° xo 80°C.
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2.2.7. MomHOCTh OTOMUTENSI B aBTOMOOUJIE PETYJIHPYETCS AOMOJHUTENBHBIM COMPOTHBIEHHEM,
KOTOpPO€ MOXHO MEHSTh, IOBOPAauYMBasi PyKOSITKY B cajioHe MaiutuHbl. [Ipy 5TOM MeHseTcs cujia ToKa
B 3JIEKTPMYECKOM 1IelH 3JIEKTPOABUIATE/Ii— YEM MEHBIIE COMPOTUBIIEHHE, TeM OOJIbIIe CUIa TOKA U
TeM OnicTpee BpallaeTcs MOTOp otomuTessa. Ha pucyHke moka3aHa 3aBUCUMOCTb CHJIBI TOKA OT BeJIH-
yuHbI conpotuienus. Ha ocu abcuuce oTkIafbIBaeTCS CONPOTHBIEHHE (B OMax), HAa OCH OpPAMHAT —
cuia Toka (B amrnepax). CKOJIBKO aMIlep COCTaBJIsieT CHJjla TOKA B lieNy NpU conpoTuBaeHuu 1 Om?
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2.2.8. MoUIHOCTh OTONHUTENSA B aBTOMOOMJIE PEryJHPYETCS AOIOJHUTEIbHBIM COIIPOTHUBJIEHUEM,
KOTOPO€ MOXXHO MEHATH, II0OBOPaYHBasi PyKOSITKY B cajloHe MaluuHbl. [Ipu aTOM MeHsieTcst cuiia Toka
B 3JIEKTPUYECKOM LeNH 3JIEKTPOABUTATENSA — YeM MEHbIIE COMPOTUBIIEHHE, TeM OoJiblile CHjIa TOKA U
TeM OBICTpee BpalaeTcsi MOTOp oTomuTesi. Ha pucyHke nmokasaHa 3aBUCHMMOCTb CHJIBI TOKA OT BEJIU-
yuHBI conpoTuBienus. Ha ocu abcipce OTKIaAbBAETCSI CONPOTUBIIEHHE (B OMax), Ha OCH OPAMHAT —
cuia Toka (B amrnepax). CkoJIbKO aMIiep COCTaBJISIET CHJIa TOKa B IIeITW IPH conpoTusieHuu 1,5 OM?
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2.2.9. Korza camo/ieT HaXOAMTCsI B TOPH3OHTAJIBHOM IOJIETE, IOABEMHAS CHJIA, AEHCTBYIONAsA Ha
KPbUIbs, 3aBUCHT OT ckopocTH. Ha pucyHke uzobpaxkeHa 3Ta 3aBUCHMOCTSH IS HEKOTOPOTO CaMOJIETA.
Ha ocu abcipce oTkIaabiBaeTcsi CKOPOCTDb (B KMJIOMETpax B Yac), Ha OCH OPAMHAT — CHJa (B TOHHAX
cuibl). OnpeznesnuTe Mo PUCYHKY, IIPU KaKoi CKOPOCTH (B KMJIOMETPax B 4ac) MOABEMHAs CHJIA J0-
cTuraeT 1 TOHHBI CHIIBL
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2.2.10. B xone xuMirdeckoii peakiMy KOJIMYECTBO MCXOIHOTO BellecTBa (peareHTa), KOTOpOe elé
HE BCTYIIHJIO B PEaKlHIO, CO BPeMEHEM MOCTeNneHHO yMeHbinaercs. Ha pucynke ata 3aBucuMocTb
npezcrasieHa rpadukoM. Ha ocu abeuuce oTkiaasiBaeTcs BpeMs B MHHYTAX, TIpoLIeliee ¢ MOMEHTa
Haya/na peakuuy, Ha OCH OPAMHAT — MAcCa OCTaBIIErOCs peareHTa, KOTOPbIA emé He BCTYNHJ B pe-
akuuio (B rpaMMax). Omnpenenure 1o rpadMKy, Yepes CKOJIbKO MMHYT IIOCJIE Hayaja peaKiuu ocTa-
HeTcs1 8 rpaMMOB peareHTa.
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2.2.11. Ha rpaduke nokasaH npouecc pa3orpeBa JBUTaTeNs BHYTPEHHETO CTOPAHHS IPHU TeMIIe-
patype okpyxaiomiero Bo3ayxa 15°. Ha ocu abcuuce oTknagsiBaeTcsi BpeMsi (B MUHYTax), IPOIIE/IIee
OT 3aIlycKa JBUTaTelIs, Ha OCH OpAMHAT — TeMIepatypa ABurarens (B rpaaycax Lleascust). K nBura-
TeJII0 MOXKHO MOAKIIOYUTh HArpy3Ky, KOIZla TeMreparypa auraressi AocturHer 45°. Kakoe HaumeHb-
niee KOJIHYeCTBO MHHYT NOTpeOyeTCs BbDKAATh, IPEX/e YeM NMOAKIIOYUTH HArpy3Ky K JABHUIaTesio?
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2.2.12. Ha rpaduke usobpaxeHa 3aBUCMMOCTb KPYTSILIErO MOMEHTA aBTOMOOUIBHOTO JBUraTe s
oT uucia ero o6opoToB B MuHyTy. Ha ocu abcuucc oTknaabiBaeTcss 4uciao obopotoB B MuHyTy. Ha
ocH opAMHaT — KpyTsiuit MoMeHT (B H-M). Kakoe HanmeHbliree Y1CI0 000pOTOB B MUHYTY OJIKEH
HOiepXKUBaTh BOAUTENb, YTOObI KPYTsiiuuii MoMeHT Ob11 He MeHbme 100 H-m?
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2.2.13. Ha rpaduxe n3obpaxeHa 3aBUCHMOCTb KPYTALIEr0 MOMEHTa JBMIaTelsl OT YHUCIAa €ro
o6opotoB B MuHyTy. Ha ocu aGcumcce oTK/IaAbIBaeTCs 4iCI0 060POTOB B MUHYTY, Ha OCH OPAMHAT —
kpyTsmuit MoMeHT (B H-m). CxopocTh aBTOMOGHIA (B KM/4) NPHOMKEHHO BEIpaxkaeTcsi HopMy.Ioit
v = 0,036n, rae n — uucao 06opoToB ABUTaTes B MUHYTY. C Kakoli HaMMeHbIIeH CKOPOCTbIO JOJDKEH
JBUTATHCS aBTOMOGIIb, YTOOBI KpyTsumuii MoMeHT 6wt paBeH 20 H-M? Otser HaifTe B KWIOMETpax B dac.
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2.2.14. Ha rpaduke usobpakeHa 3aBUCUMOCTb KDYTSIET0 MOMEHTa [ABMraTejsi OT YHCJa €ro -
o6opotos B MuHyTy. Ha ocu abcuice OTKIaIbIBaeTCsl YUCI0 0O0POTOB B MUHYTY, Ha OCH OPAIMHAT —
kpyTsmuit Mmoment (8 H-m). Cxopoctb aBToMOGHMsE (B KM/4) TIPHOIMKEHHO BhIpaxkaeTcs: GpopMy-
n0it v = 0,036n, rae n — yuca0 060poTOB ABMraTes B MUHYTY. C Kakoil HauMeHbIIe# CKOPOCTHIO

JOJIKEH JBUTaThCs aBTOMOOH/Ib, YTOOB KPyTsimuii MoMeHT Gbu1 paBeH 60 H-M? Otser naiite B Ku-
JIOMeTpax B 4Yac.
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2.2.15. Ha pucyHke ;XMPHBIMH TOYKaMH [TOKa3aHa CPeHECYTOYHAsl TeMIlepaTypa Bo3fyxa B bpecte
KaxxbIi eHb ¢ 6 mo 19 uionsa 1981 roxa. ITo ropusoHTanM yKa3bIBalOTCs YMC/Ia MECAIa, II0 BEPTUKa-
a1 — TtemmepaTtypa B rpagycax llembcus. [l HarisigHOCTH KMPHBIE TOYKU COEJMHEHBI JIMHHUEH.
Omnpeznenure MO PUCYHKY, KaKOTO 4HCJa B TEPBBI Pa3 3a yKa3aHHBIH IepPHOJ, CPeHECYTOYHAsST TEM-
neparypa paBHs1ach 19 rpagycam.
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2.2.16. Ha pucyHke XMDHBIMH TOYKaMH MMOKa3aHO CYyTOYHOE KOJIMYECTBO OCAZKOB, BBINAJaBIIUX
B ToMcke ¢ 8 no 24 siuBapsi 2005 roza. ITo ropM3cHTaIM YKa3hIBAIOTCS YUCIIa MECSIIA, 10 BEPTHKAIN —
KOJIM4ECTBO OCA/IKOB, BHINABIIUX B COOTBETCTBYIOIINII AeHDb, B MIWUIMMeTpax. [l HarsiAHOCTH XKuUp-
Hble TOYKM Ha DUCyHKe coeJuHeHbl JuHuel. OnpenennTe M0 PUCYHKY, KaKOTO YHMCJ/a 32 AaHHBIN ne-
PHOJ BIIEPBbIi€ BHIIIAJIO POBHO 1,5 MUJUIUMETPa OCAJIKOB.
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2.2.17. Ha puCyHKe XMDHBIMHM TOYKAMH TTOKa-

17800
3aHa L[€Ha 0JI0Ba HA MOMEHT 3aKpRITHS OGHUDPXKEBBIX i
TOproB Bo Bce paboume auu ¢ 12 mo 28 Hoabps 17200
2007 roga. ITo ropu3oHTaIH YKa3bIBAIOTCSA YHCJIA t6800 \
MECSIIIa, IO BEPTHKaJIX — II€Ha TOHHBI 0JIOBa B 16400 \L ~
nonnapax CHIA. [lns HarJISAHOCTH >KUPHbIE TOY- 16000 r
KM Ha DHMCYHKe coequHeHHl juHued. Onpenenure 15600

110 PUCYHKY, KaKOIro 4YucCJjIa 1i€Ha OJIOBa Ha MOMEHT 1213 14 1516 19 20 21 22 23 26 27 28

3aKphITHS TOproB Obula HauOosbImeit 3a MaHHBIH

epuo.
2.2,18. Ha pucyHKe XHDHBIMH TOYKaMH IIO- 285

Ka3aHa IleHa 30J10Ta Ha MOMEHT 3aKPhITHS OMpxKe- s

BBIX TOProB BO BCe pabouue auu ¢ 11 no 27 uions o \

2000 ropa. ITo ropu3oHTaIU YKa3bIBAIOTCA YMCJa 280 =N

Mecsilia, 110 BEPTUKAJIU — Il€Ha YHI[UH 30JI0Ta B 278 N !

nonnapax CHIA. /a1 HarIssAHOCTH XKUDHBIE TOY- 276

KM Ha DHCYHKe coelUHeHbl JuHMel. Onpeaeaure 1112 13 14 17 18 19 20 21 24 25 26 27

II0 PHUCYHKY, KaKOro YMCJa ILieHa 30JI0Ta Ha MO-
MEHT 3aKDBITHsI TOProB OpuIa HauGobIIel 32 NaH-
HBIH IIEPHO.

2.2.19. Ha pucyHke >KMpHBIMH TOYKaMH [IOKa3aHA LI€HA IUIATHHEL, yCTaHOBJIEeHHas 1leHTpobaHKoM
PO Bo Bce paboune mauu ¢ 1 no 27 oktsabpsa 2010 roxa. [To TOPU3OHTAIH YKa3BIBAIOTCS YKMCJIA MECSIIA,
110 BEPTHKAIN — IleHa IUIATHHBI B PyOssx 3a rpaMM. sl HAIJISAAHOCTH XKHUPHBIE TOYKH Ha DPHUCYHKe
coequHeHnl JuHHeH. OmpejenuTe MO PUCYHKY, KAaKOro YMCJa Il€eHa IUIATHHH BIepBhie Obla paBHa
1645 py6sim 3a rpamMm. '
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2.2.20. Ha pucyHke *KMPHBIMHM TOYKAaMH IIOKa3aHa 1leHa HUKEJIsE HA MOMEHT 3aKPhITHsI OMPXKEBBIX
TOproB Bo Bce paboune nuu ¢ 10 mo 26 HosOps 2008 roga. I1o rOpH3OHTAIH YKA3BIBAIOTCS YKMCTIA ME-
cAAla, 0 BEPTUKAIM — IleHa TOHHBI HuKeJs B nonapax CIIIA. [ HarIAAHOCTH KHUDHBIE TOYKH Ha
PHUCYHKe COeMHeHHbl JuHHUeH. OnpenenuTe Mo PUCYHKY, KaKOro YHMCJa LeHa HHKeJIS Ha MOMEHT 3a-
KPBITHSI TOPTOB BIlepBhIe 3a AaHHBIH nepuoj npunsiita 3Hayenue 10200 gomnapoB CIIA 3a TonHy.
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2.2.21. Ha pucyHke XUpHbIMHE TOYKAMHM II0Ka3aHa IleHa 30J10Ta, yCTaHOBJIeHHas llenTpobankom
P®D Bo Bce paboune auu B okTsi6pe 2009 roza. Ilo ropu3oHTaIN yKa3bIBAIOTCS YHC/IA MECANA, IO Bep-
THKAJIM — 1[€Ha 30JI0Ta B pyO/six 3a rpaMM. [[Jist HarJIsITHOCTH XKMPHbIE TOYKH Ha PUCYHKE COeTUHEHBI
nunMeil. OnpejenuTe Mo PUCYHKY HauboJbInyio IeHy 3o0i0Ta B nepuox ¢ 3 mo 13 oxrsbpsa. OTser
maiite B pybJsix 3a FPaMM.
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2.2,22. Ha pucyHKe >XHDHbBIMH TOYKaMH [IOKa3aH KypPC aBCTPHICKOTo IWJUIMHIA, YCTaHOBJIEHHBIN
[lentpobarikom P®D, Bo Bce paboune nuu ¢ 1 o 30 suBaps 1999 roxa. 1o ropusoHTaNN YKa3bIBAIOTCS
YKCJIa MECAIA, II0 BEPTUKAIM — IleHa IH/UIMHTa B py6siax. [Jis HarissAHOCTH XUPHbIE TOYKU HA PH-
CYHKe coelMHeHbl uHuel. OnpenenuTe M0 PUCYHKY HauOGOAbLIMI KypC IIMJUIHHTA B IepUoA ¢ 1 mo
20 siuBapst. OTBeT faiite B py6Jisx.
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2.2.23. Ha pauarpamMMe TIOKa3aHa CpefHEMeCSYHAsI
TeMIeparypa Bo3ayxa B Cumdepormnosie 3a Kax/ablii MecsI] 2
1988 roza. Ilo ropu3oHTaNH YKa3bIBAIOTCS MECSIBI, IO 22
20
BEPTHKaJIH — TeMmepaTtypa B rpagycax llenbcus. Ompe- 8
NIeJIUTe TIO JHArpaMMeé HAWUMEHBINYI0 CpPeIHEMECSYHYIO o
Temnepatypy B 1988 roxy. OTset naiite B rpanycax Ilens- 18
cHsl. 8
6
4
2
0
2

AHB (ep Map amp Mall HIOH MINi ABI CeH OKT HOA JeK

2.2.24. Ha pnumarpamMme TmoKasaHa cCpegHEMeCaYHast 20
TemriepaTypa Bo3ayxa B Exatepuntypre (Ceepaioscke) 3a 16
Kaxzabiid Mecsal 1973 roga. ITo ropusoHTann yKassIBalOTCS 12
MeCsIIbl, TI0 BePTUKAJIU — TeMIlepaTypa B rpaaycax Llens-
cusi. OnpeziesuTe 10 AUATPaMMe HAUMEHbIIYIO CpeHeMe-

cayHyio Temneparypy B 1973 roxy. OtBet maiite B rpany-
cax lenwscus.

anp Mail HIOH HIOn aBr ceH
1
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2.2.25. Ha nuarpaMme Moka3zaHa CpelHEMeCsYHas
Temnepatypa Bosayxa B Huxxnem Hosropoze (Topskom)
3a Kax/biit Mecsan 1994 roza. ITo ropusoHTanu ykasnisa-
I0TCS MECAIIBI, 110 BEPTUKAIN — TeMIlepaTypa B rpajlycax
Henbcus. Onpenenure No auarpaMme PasHOCTh MEKIY
HaubosbIel ¥ HaUMEHbIIEeH CpeqHeMeCIYHbBIMH TeMIIe-
parypamu B 1994 rony. Otser naiite B rpagycax Ilenn-
cusl.
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2.2.26. Ha nuarpamme 110ka3aHo Koun4ecTBo 3anpocos co cinoBoM CHET, clielaHHBIX Ha OMCKO-
BoM caiite Yandex.ru Bo Bce mMecsupl ¢ MapTa 2008 1o oktsi6pb 2009 roza. Ilo ropusoHTanM yKa3si-
BAIOTCS] MECSIIBI, 10 BEPTUKATH — KOJMYECTBO 3alIPOCOB 32 JaHHBIH Mecsan. OnpenenuTe mo auarpam-
Me PasHOCTb MeXJIy HaMOOJBIINM M HAMMEHBUIUM MECSYHBIMHM KOJHYECTBAMH 3alIPOCOB CO CJIOBOM

CHET B yka3aHHBIN [TEPHOJ.
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2.2.27. Ha auarpaMme nokasaHo koauyectBo rocetutestei caitta PUA Hosoctr Bo Bece auu ¢ 10 o
29 Hos6psa 2009 roxa. ITo ropu3oHTaMN YKa3BIBAIOTCS JHH MECSILA, 110 BEPTHKAIU — KOJMWYECTBO Moce-
TUTeNeH caiiTa 3a JaHHbli AeHb. OnpenennTe Mo AUarpamMMe, KakoBO HanOoJIbIee CYTOYHOE KOJIHYE-
ctBo mocerutenei caitta PUA Hosoctu B nepuon ¢ 13 no 27 Hoa6ps.
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2.2.28. Ha aumarpaMMe INoOKasaHa CpeJHeMeCcs4Has
TeMIlepaTypa Bo3ayxa B Muncke 3a kaxasiit Mecsn 2003
roaa. Ilo ropM30HTAIM YKa3bIBAIOTCS MECSLIBI, 10 BEPTH-
KaJu — TeMneparypa B rpaaycax llenbcus. Onpeanenure
10 JuarpamMme HanbOoJIBIIYIO CpeHEMECTYHYIO TeMIlepa-
TYPY B niepuoa ¢ ceHTsiopst o nexadbpp 2003 roxa. OTBeT
naiite B rpagycax llembcus.

2.2.29. Ha aguarpaMMe moKa3aHa cpeaHeMecsiyHast
TeMnepatypa Bo3gyxa B MMHCKe 3a KaXK[blii MecsAIll
2003 roga. ITo ropu3oHTaNH YKa3blBalOTCA MECALBI, IO
BEPTUKaJIM — TeMIepaTypa B rpagycax llemscus. Omnpe-
JleJIUTE 1O JAMArpaMme, CKOJbKO OBbLIO MecsleB, KOraa
CpeaHeMecsiYHasi TeMIlepaTypa ObLIa TOJIOKHMTEIbHOM
B 2003 rony.
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2.2.30. Ha auarpamme rokasaHo kosudecTBo moceruresneii caiita PUUA Hosoctu Bo Bce auu ¢ 10
1o 29 Hos6pst 2009 roaa. Ilo ropu3oHTasU YKa3bIBAIOTCS AHU MECALA, IO BEPTUKAIHA — KOJIHYECTBO
HIOCeTUTEIeH caiiTa 3a AaHHbIM AeHb. OnpenenauTe 0 AMarpaMme, CKOJIbKO OBLIO JHEH 3a JaHHBIH 1ie-
puoz, korza Ha caiite PUA Hooctu 6bu10 He Menbire 700000 mocerureneii.
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2.2.31. Ha guarpaMMe IIOKasaHa CpeIHeMeCsYHasi
TeMrepaTtypa Bo3ayxa B CaHkr-IletepOypre 3a Kaxasiii
Mecsy 1999 roga. Ilo ropusoHTaNH YKa3bIBalOTCA MeCS-
1], TIO BEPTHKAIM — TeMIiepaTypa B rpagycax Lleabcus.
Onpesfenure mo auarpamMme, CKOJIBKO OBUIO MecsLEB,
KOrjla cpefiHeMecssYHaA TeMIeparypa nmpeBoimaia 10 rpa-
nycos Ilenscus B 1999 romy. '

37



2.2.32. Ha anarpamme mokasaHo KoiudecTBo noceruteseii caitta PA HoBoctu B TeueHne Kax/o-
ro yaca 8 gexabps 2009 roxa. ITo ropu30HTaIM yKa3bIBaeTCs HOMEP Yaca, 0 BePTUKAIH — KOJIMYECTBO
IoceTHTeIel caiTa 3a JaHHBIN Yac. OmnpenesauTe M0 AMarpaMMe, CKOJIbKO ObLIO 9acOB B JJaHHHIH €Hb,
xorza Ha caiite PUA Hosoctu 6b110 Meree 300 000 mocerureliei.
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2.2.33. Ha guarpamMe noka3aHo koau4decTBO rocetuteseit caitta PUA Hosoctu Bo Bce 1M ¢ 10
no 29 nos6ps 2009 roxa. ITo ropusoHTanM YKa3bIBAIOTCSA JHH MECALQ, 10 BEPTHKAIM — KOJIHYECTBO
[oceTHUTeJIEN caifTa 3a JaHHBIH AeHb. OmpenenTe MO AMarpaMme, KaKoro 4ucjia B YKa3aHHBIN ITEPUOL
KoJIMuecTBO mocetutesieii caiita PYUA HoBocT BriepBble IPUHSIIO HanbOJIbIIee 3HAYEHHE.
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2.2.34. Ha auarpamme nokasaHo koymvecTBo nocerurteneii caiita PUA HosocTu B TeueHHne Kax-
goro yaca 8 nekabps 2009 roza. I1o ropusoHTaNM yKassiBaeTCsl HOMEpP 4aca, 10 BEPTUKAIU — KOJIU-
YecTBO IOCETHTEIeH caiTa 3a JaHHbIi Yyac. OnpegenuTe o JUarpaMMe, 3a Kakoi yac B JaHHBIH JI€Hb
Ha caiite PUA HoBocTi moOBIBa/I0 MAKCHMAIbHOE KOJHYECTBO NOCETHTENEH.
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2.2.35. Ha pucynke XUpHbIMA TOYKAaMH MOKa3aHa LieHa cepebpa, yCTaHOBIEHHas IlenTpo6aHKoM
P® Bo Bce paboune auu B okTsaOpe 2008 roxa. Ilo ropusoHTanM yKa3blBalOTCS YUC/Ia MeCSL@, IO Bep-
THKaJU — lieHa cepebpa B pyOuisix 3a rpaMMm. [[1s1 HaIJIAAHOCTH KHPHbIE TOUYKH HA PHCYHKe COeAMHE-
Hbl JuHUel. Onpenenure 110 pPUCYHKY, CKOJIBKO I[HePI U3 JAHHOTO IIepHO/a HeHa cepebpa Oblia MeHb-
mre 9 py6iieit 3a rpamMm.
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2.2.36. Ha pucyHKe XMPHBIMM TOYKaMH TOKa3aH KypC SIIIOHCKOH ieHbl, ycTaHOBAeHHbIH LleHT-
pobankom P®D, Bo Bce paboune auu ¢ 23 cenra6psa mo 23 oktsa6ps 2010 roga. ITo ropusonTanu yka-
3bIBAIOTCA YMCJIa MeCSIa, 0 BEPTHKAAM — IieHa ANOHCKOM HeHbl B pybiisx. {1151 HArIAAHOCTH KUP-
Hbl€ TOYKH Ha PUCYHKE COeIHHEeHBI JHHHUeH. Onpenesure 10 PUCYHKY, CKOJBKO JHEH M3 JaHHOTO Iie-
pHOJIa KypC AMOHCKO# ieHsl Obl1 MeHbiIe 36,9 py6is.
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2.2.37. Ha pucyHKe >XUPHBIMH TOYKaMH IIOKa3aH KypC aBCTPAJIMHCKOro AoJuiapa, YCTaHOBJIEH-
Hblit [lentpobankoM PD, Bo Bce paboune auu ¢ 1 o 27 okta6ps 2010 roza. [To ropusoHTasN yKa3bI-
BAIOTCA HHC/IA MECAIa, TI0 BEPTHKAM — IieHa JI0/1apa B py6sisix. [I1s1 HATJISAHOCTH JKHUPHbiE TOYKH Ha
PUCYHKe coenuHeHbl JuHueil. OnpenennTte 10 PUCYHKY, CKOJIBKO [JHEl 3a yKaaaHHbm nepuol Kypc
nosnapa 61 poBHO 29,5 pybis.
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2.2.38. Ha pucyHKe XXUDHBIMM TOYKAMH IIOKa3aHA lleHa NALUIAANS, ycTaHOBAeHHass LlenTpobankom
P® Bo Bce paboune auu B okTs16pe 2009 roga. [To ropusoHTaIN YKa3bIBAIOTCH YUCJIA MECSALA, TIO BEp-
THKQJIM — LieHa Najlmagus B py6isx 3a rpaMM. JIjis HaIJISAHOCTH JKMpPHbIE TOYKH Ha PUCYHKE COelHU-
HeHbl JuHUeH. OnpenennTe Mo PUCYHKY, CKOJBKO JHEH 32 YKa3aHHBIN mepuoi LieHa najuiagus Oblia

posHo 305 pyOuieit 32 rpaMM.
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2.2.39. Ha amnarpaMMe nokasaHo paciipefiejieHHe BbIIIJIaBKH amtoMiUHUA B 11 crpanax mupa (B ThI-
csiyax ToHH) 32 2009 roa. Cpenu npeacTaBieHHBIX CTPaH NepBOe MECTO IO BBIILIABKE MEIU 3aHMMaJla
®panuus, onuHHaguatoe Mecto — Kazaxcran. Kakoe Mecro 3anumana CroBakusi?
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2.2.40. Ha guarpamme 1oka3aHo pacnpe/esieHue BHIIUIABKM LMHKA B 11 cTpaHax mupa (B ThiCH-
yax TouH) 3a 2009 rox. Cpenu npeiacTaBieHHBIX CTpaH IEePBO€ MECTO II0 BBIMJIABKE MEAH 3aHHMAlH

CIIIA, onunnazanaroe Mecto — Mpan. Kakoe mecto 3anumana Bonusus?
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2.3. BeposarHocTb

2.3.1. B c6opuuke 6uieroB mo xumuu Bcero 50 6uneros, B 20 U3 HMX BCTPEYaeTCs1 BOIPOC MO
yraesonoponam. Haiizute BEPOSTHOCTb TOro, YTO B CIy4ailHO BBIODAaHHOM Ha 3K3aMeHe ousiere

IIIKOJIPHHUKY JOCTAHETCA BOIIPDOC IIO YIJIEBOAOPOAaM.
|

2.3.2. B c6opHuke 6ueToB no ¢pusuke Bcero 25 6uneros, B 13 U3 HUX BCTpe4aeTcsi BONPOC IO
ontrke. Haiifute BeposSTHOCTB TOTO, YTO B CIy4aiiHO BBIODAHHOM HA 3K3aMeHe 6ujeTe INKOJbHUKY He
JIOCTAHETCSI BOIPOCA 110 ONTHKE.

2.3.3. Ha yeMnuoHaTe MO NphIKKaM B BOAY BHICTYNAOT 20 CIOPTCMEHOB, CPeIM HUX 5 NPHITyHOB
u3 Tommanmuu u 7 npeiryHoB u3 Benecyanbl. IIopAmoK BBICTYIUIEHHH OIpenessercs: xepe6bEBKOi.
Haiivte BEPOATHOCTD TOTO, YTO CEAbMBIM OyZeT BHICTYIATh NPLITyH U3 Lonanavu.

2.3.4. Ha yemnuoHaTe Mo NPBIKKAM B BOAY BBICTYHAOT 50 CIIOPTCMEHOB, CPEAM HUX 7 NPBITYHOB
u3 Vtanuu u 10 npeirysos u3 Kanaapl. [lopsaaok BICTYIUIEHUH ONIPEENseTcs KepeObEBKOIA. Hanzm-
T€e BEPOSATHOCTb TOTO, YTO ABAALATh BTOPbIM OyAeT BHICTYNATh NpPHIryH U3 HMramun.

2.3.5. Ha cemunap npuexanu 4 yuénnix u3 Hopseruy, 2 u3 Vicnanuu u 6 us Mranuu. Ilopsamok
JIOKJIaZIOB ompenessiercs: xepeObéBkoil. Haiiute BepOATHOCTh TOTO, YTO OJAMHHAALATHIM OKAXKETCS
noknan yueHoro us Mranuu.

2.3.6. Ha copeBHOBaHUSsI [0 METAHMIO siApa IpUexatu 7 cnopTcMeHoB u3 Poccuu, 7 u3 lisenun
1 6 u3 Cepbuu. Ilopsmok BHICTYIIEHUH onpeensieTcs xepeObéBkoil. Haiinure BepoATHOCTD TOTO, 4TO
celbMBIM OyZeT BBICTYNaTh cioptcMen u3 IlIBenuun?

2.3.7. B knacce 6 yvyauimxcs, cpeau Hux asa apyra — Cepreit u Ouer. Y4amuxcsi ciy4ailHbIM
o6pa3om pa3buBaloT Ha 2 paBHble rpynnbl. Haiinure BeposiTHOCTD TOTO, uTO Cepreii u OJer okaxyTcs
B OZHOM rpyIme.

2.3.8. B mapannenu 51 yvammiics, cpeau Hux asa apyra — Cepreit 1 Bagum. Yuamuxcs ciayyaii-
HBIM 00pa3oM pa3buBaioT Ha 3 paBHble rpynnbl. Haiiaure BeposiTHocTb Toro, uto Cepreil u Bagum
OKaXXyTCs B OfHOM IpymIe. _

2.3.9. B cpennem u3 150 xapMaHHBIX HpOHAPUKOB JBajlaTh YeThipe HercnpaBHbl. Haiinure Bepo-
ATHOCTb KyNnuTh pabotatouuii ¢poHapuk.

2.3.10. B xaxzgoit maptuu u3 500 sammnodek B cpenHem 7 6pakoBaHHBIX. Haiiaute BeposTHOCTB
TOrO, YTO HAYTaj B3sITast JIAMIIOYKA U3 MapTHH OyAeT UCTPABHOM.

2.3.11. Ilpu mpousBoACTBe B cpefHeM Ha Kaxkable 992 ucrnpaBHBIX Hacoca IPUXOAMTCS 8 Heuc-
npapHbiX. Haliure BepOATHOCTD TOrO, YTO CIy4aiiHO BHIOPAHHBIA HACOC OKAXETCs HEMCIIPABHBIM.

2.3.12. Ilpu npousBoacTBe B cpefHeM Ha kaxkzable 1393 ucnpaBHBIX Hacoca MPUXOAUTCS 7 HEHUC-
npasHbIX. HaiifinTe BEPOSITHOCTH TOTO, YTO CJIyYaiHO BBIOPAHHBIA HACOC OKAKETCS HEHUCIIPABHBIM.

2.3.13. Hayunasa xoH(epeHnus nposogutcs B 4 nusa. Beero sananuposano 80 10knaoB — mep-
Bble /[Ba [IHs 1O 8 IOKJIAJ0B, OCTAJIbHbIE paclpe/ie/ieHbl TOPOBHY MEXIY TPETHbHM U YeTBEPTHIM JHS-
Mmu. Ha xondepenuuu nnanupyercs poknaj npodeccopa M. ITopsnok nokianoB onpenensercs xe-
pebpéBkoil. KakoBa BepOSITHOCTB TOTrO, YTO MOKJIAA Mpodeccopa M. OKaxxeTcsl 3araHMPOBaHHBIM Ha
MOCJeAHUHN NleHb KOHdepeHIun?

2.3.14. Hayunag xondepenuus npoBoaurcs B 4 nHsA. Beero 3ammanupoBano 40 10K1a10B — mep-
BbI€ IBa JHA 1O 12 NOKNIaf0B, OCTaJIbHBIE PacpeiesieHbl IOPOBHY MEX/IY TPETbHUM M YETBEPTHIM [IHS-
mu. Ha xoHpepeHnmu ninanupyercs noxnan npodeccopa M. Ilopsnok TOKIaOB ONPENENSIETCa Ke-
pebpéBKoil. KakoBa BepOsATHOCTD TOTO, YTO AOKJaM Tpodeccopa M. okakeTcsl 3alIaHMPOBAaHHBIM Ha
TIOCJIEIHUH leHb KOHpepeHLHU?



2.3.15. Konkypc ucnonnureneit nposoautcst B 3 anst. Beero sassneno 50 BbicTymienuit — 1o
OZIHOMY OT KaXX/IOW CTPaHbl, y4yacTBylomlell B koHKypce. Mcnonnurens us Poccuu yyacTByeT B KOH-
Kypce. B mepskiit 1eHb 3aIIaHMPOBaHO 34 BHICTYILIEHHS, OCTAIbHbIE PACIIPEAENEHB! IOPOBHY MEXKILY
ocraBiumucs ausAMH. Ilopsmok BbicTynienuit ompeneinsiercst kepe6béBroii. KakoBa BeposiTHOCTS,
YTO BBICTYIUIEHHE UCTIONHUTENSA 3 Poccuu cocroutcst B TpeTuil AeHb KOHKypca?

2.3.16. Konkypc ucnonnureneit nmposoaurcs B 3 ansi. Bcero 3aspaeno 50 BeicTynienuit — 1o
OZHOMY OT K&XJOH CTpaHbl, y4acTByIollei B KOHKypce. VcnonuuTens u3 Poccuu ydyacTByeT B KOH-
Kypce. B nepsblii eHb 3an1aHUpPOBaHO 32 BHICTYIIEHHS], OCTAJIbHBIE PAaCIPe/IeIeHbl IOPOBHY MEXITY
octraBmumucs AHsAMU. Ilopsiiox BbicTymiienmii omnpenensiercss xkepe6béBkoit. KakoBa BeposTHOCTSD,
4TO BBICTYIUIEHHE MCIIOJHMTENA U3 Poccuu cocTouTes B TpeTHil AeHb KOHKypCa?

- 2.3.17. B yemnuoHaTe MHpa y4acTBYIOT 16 KoMaHJ, BKI0Yas KomMaHay u3 Bpasuauu. C moMompio
Kpebus MX HyXHO pasfieJUTh Ha YeThIpe TPYIIBI MO YeThipe KOMAaHABI B Kax/oi. B smuke Brepe-
MEIIKY JIeXKaT KapTOYKH ¢ HOMEpaMH TPyIIIL:

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

Kanurtanbl xoMaH/ TAHYT 10 oAHO# kapToyke. KakoBa BEpOSITHOCTD TOTO, 4TO xomaHa Bpasumnu
OKa)KeTCH B TPeTbell rpymmne?

2.3.18. B yemnuoHaTe MHpa y4acTBYIOT 15 KoMaHj, BKJIoYasi koMaHay u3 Poccun. C moMompbio
XKpebusi UX HY>KHO Pa3fesUTh Ha NATb IPYIIN 0 Tpn KOMaH/bl B Kaxjiol. B simuke Bnepemeniky Jie-
AT KapTOYKH ¢ HOMEpPaMH TPYIIIL:

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

KanuTaHbl KOMaHZ TAHYT IO OAHOHN KapTouyke. KakoBa BepOsITHOCTBH TOro, uto KomaHga Poccum
OKaKETCSl B TPeThel rpymme?

2.3.19. Ilepen HayasoM IepBOro Typa YeMIIMOHATa IO IIAXMaTaM YYaCTHUKOB pa3bHBAaIOT Ha
UrpPOBBIe NapHl CIy4YaifHbIM 06pa3oM ¢ moMouIbio Xpebus. Beero B uemnuonate yyactyer 26 maxma-
THCTOB, cpeay KoTopbix 11 yyacTHukoB u3 Poccun, B Tom uncre Ilerp Tpodumos. Haiinure Bepost-
HOCTB TOr'0, 4To B niepBoM Type Ilerp Tpodumos GyaeT urpats ¢ KakuM-1u60 maxmatuctoM U3 Poccun?

2.3.20. Ilepen HayayoM IEPBOTO Typa YE€MITMOHATA IO LIALIKAM YYaCTHHUKOB pa3OMBaIOT Ha UTPO-
BBI€ Naphl CTyYaifHbIM 006pa3oM ¢ MOMOILBIO Xpebus. Beero B yeMnuoHate yyacTByeT 76 IIAIIHCTOB,
cpeny xotopbix 13 y4acTHukoB u3 Poccuu, B ToM uncie Anzapeit @omun. Haiinure BeposiTHOCTD TOTO,
yTo B epBoM Type Anzpeit @omun Oyaer urpath ¢ KakuM-au60 mwammctoM us Poccun?

2.3.21. B rpymnme typuctoB 10 yenoBek. C moMoI1ipio KpeOusi OHH BHIOMPAIOT MATEPHIX YEJOBEK,
KOTOpbIEe JOJDKHBI MATH B CeJIO B Mara3uH 3a nmpoaykramu. KakoBa BepositHOCTB TOrO, uTO TypHCT /1.,
BXOJSLIUH B COCTaB IPYIIIHI, MOHAET B MarasuH? -

2.3.22. B rpymnmne TypucToB 8 uesnoBek. C moMOIbI0 XKpebusi OHM BBIOMPAIOT ABYX Y€JI0OBEK, KOTO-
pBI€ IOJDKHBEI UATH B CEJI0 B MarasuH 3a NpoAyKTaMu. KakoBa BEpPOSATHOCTB TOTO, YTO TYpHCT /., BXO-
JSIIMI B COCTAB IPYNIBI, IOWAET B Mara3uH?

2.3.23. Ha 6GopTy camoséta 19 Kpeces pacIosioKeHbI PSAOM C 3allaCHbIMU BbIxXoAaMu U 13 — 3a
IIeperopoaKaMHu, pasaeAioNMMH CalOHbL. Bce aTH MecTa ymoOHBI AU MAcCa’kupa BBICOKOTO POCTa.
"OcTanbHble MecTa Heyno6HsI. [Taccaxup JI. Beicokoro pocta. Haiiiute BepOSTHOCTb TOTO, YTO Ha pe-
THCTpaLlMK TIPH CJIy4aiHOM BEIOOpE MecTa maccaxkupy JI. mocTaHeTcst ynoO6HOe MeECTO, €CJIH BCETO B Ca-
mosaére 400 Mecr.

2.3.24. Ha 6opty camonéra 22 xpecyia pacIoIOXXeHBI PSAOM C 3allaCHbBIMU BbhixofaMu u 11 — 3a
TIIeperopoaKaMH, paslesAloUIMMH CaoHbL. Bce aTH MecTa yZoOHBI I MTAacCa’kKMpa BBICOKOTO POCTa.
OcrasbHble MecTa HeynoOHbL [Taccaxkup A. Bbicokoro pocra. Haiiiure BEpOATHOCTH TOTO, 4TO Ha pe-
THCTPaLMH [PH CIy4ailHOM BBIOOpE MecTa maccakupy A. mocTaHeTcs: yA06HOe MecTo, ecliM BCero B ca-
Mmosére 300 mect.

2.3.25. B cay4ailHOM 3KCIiepMMeEHTe CHMMETPUYHYIO MOHETY OpocaioT aBaxasl. Haiinure BeposiT-
HOCTb TOTO, YTO OPEJ BhIMazeT oba pasa.
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2.3.26. B ciyuaiiHOM 3KCIlepUMEHTE CHMMETPUYHYI0O MOHeTy Gpocator Tpuxasl. Haiinure Bepo-
SITHOCTb TOTO, YTO OPEJ BHINMAZET POBHO OJUH pas3.

2.3.27. Mepen HauyanoM GyT6OTBHOrO MaT4a CyAbsi GPOCAET MOHETY, YTOOBI ONPENENUTD, KaKast U3
KoMaHz Oyner mepBas Biagetb Ms4oM. Komanna «BuTdsb» 10 oOYepeu HUrpaeT ¢ KOMaHJaMU
«Atnant» u «Turan». Haiiiute BepoSTHOCTD TOTO, YTO KOMaHAa «BUTA3b»> He BHIUTPaeT IPaBo IMep-
BOM BJIaZIeTh MSYOM HU B OJHOM Marye.

2.3.28. Ilepen HayaioM BOJIEHOOJIBHOrO MaTya Cyabsi OpocaeT MOHETY, 4TOOBI ONpPENEUTD, KaKast
u3 KoMaHa Oyzer mepBas BiaageThb MsidoM. Komanza <«baiikan» mo oyepeau urpaer ¢ KOMaHJaMH
«Amyp», «EHuceit», «Bumoit» u «Mpteim». Haliaure BEPOATHOCTH TOTO, YTO POBHO B ABYX MaT4yax
NpaBo MEPBOiA BJIafieTh MSIYOM BbIMIpaeT KoMaH/a «baiikam».

2.3.29. Haiigyte BepoOATHOCTD TOTO, YTO MPH GPOCKE UrPATHHOTO KyOHKa BbINAAET HEYETHOE YUCIIO.

2.3.30. HaiinuTe BepOATHOCTb TOTO, YTO MpH GPOCKe ABYX KyOMKOB Ha 060MX BBINAJET YUCJIO He
Gosbiiiee 3.

2.3.31. B cayuaiinoM akcrepuMeHTe OpocaioT JBe UrpajibHble KocTH. Haliqure BeposATHOCTD TOTO,
4YTO B CyMMe BoInajieT 6 0ukoB. Pe3yabTaT OKpYIJIMTE 1O COTBIX.

2.3.32. B cayuyaiiHoM 3KcniepuMeHTe 6pocaioT TpH UrpaibHble KOcTH. Haliaure BEPOSTHOCTH TOTO,
4TO B CYMMe BbINajieT 7 OYKOB. Pe3yabTaT OKpyriauTe 10 COThIX.

2.3.33. Ansg u dHa urpamoT B Koctd. OHU OpOCAIOT KOCTh 110 OZHOMY Pa3y. BeIMIphIBaeT TOT, KTO
BBHI6pOCU 6obie 0uKoB. Hi4bs, €C/i 04KOB MOPOBHY. AHsI BRIKMHYJIa 3 ouka. 3aTeM KyOuk 6pocaer
Slna. HaiinguTe BEpOSITHOCTD TOTO, YTO SIHA BBIMIpaeT.

2.3.34. Jlena u Cama urpaoT B KocTd. OHHM GPOCAIOT KOCTh 1O OAHOMY pa3y. Bemrpeisaer ToT,
KTO BbIOpocH 6osbie o4kOB. Huubs, eciv o4koB IOPOBHY. JIeHa BBIKHHYJA 4 ouka. 3aTeM KyOMK
6pocaer Cama. Haiiaure BeposATHOCTD Toro, yto Caila IIpourpaer.

2.3.35. Eciu rpoccmeiictep A. urpaer 6ebIMU, TO OH BBIMTPHIBAET y rpoccMelictepa b. ¢ BeposiT-
Hocthio 0,5. Ecin A. urpaet 4épHeiMu, To A. BeiurpeiBaet y b. ¢ BepostHocTbio 0,32. I'poccMericTepn
A. u B. urparoot nBe mapTHH, NIpUYeM BO BTOPOIi MapTHH MeHsIOT uBeT ¢uryp. Haiinure BepoaTHOCTD
TOro, 4To A. BeIMrpaeT 06a pasa.

2.3.36. Ecau rpoccMmeiictep A. urpaeT 6eJIbIMH, TO OH BHIMIPBIBAET y rpoccMelicTepa b. ¢ BEpOST-
Hoctbio 0,56. Ecoin A. urpaet 4épHbiMH, To A. BeiurpsiBaeT y b. ¢ BeposiTHOocThIO 0,3. I'poccmeticTepnt
A. u bB. urparot aBe napTuu, MpuyeM BO BTOPO# NMapTUU MeHSIOT 1BeT ¢uryp. Haliaure BepoATHOCTD
TOTrO, YTO A. BBIUrpaer oba pasa.

2.3.37. buarsonucT nomnaaaet B MullleHb ¢ BeposiTHOCTBIO 0,9. OH cTpessieT naTh pas. Haiigure
BEPOSITHOCTH TOTO, YTO OH IONafET B MUILIEHb BCE IMSITh Pas.

2.3.38. bBuatsioHucT nonaiaer B MulIeHb ¢ BepoATHOCThIO 0,7. OH cTpenser nath pas. Haiaure
BEPOSITHOCTH TOTO, YTO OH HE MOMAAET B MUIIEHb HU OJHOTO pasa.

2.3.39. KakoBa BepOsITHOCTB TOTO, YTO CJIy4aifHO BBIOPaHHOE HATYpaJIbHOE YHCIO OT 35 10 46 1e-
JIUTCS Ha 5?7

2.3.40. KakoBa BepOSITHOCTb TOTO, YTO CJIy4aiiHO BBIOpaHHOE HATypajibHOE YucI0 OT 82 10 96 ne-
autcs Ha 67 '

2.3.41. Ha sk3ameHe 110 TeOMETPUM INKOJILHUKY AOCTAETCA OAMH BOIPOC M3 CIIMCKA 3K3aMeHaIl-
OHHBIX BOIPOCOB. BeposATHOCTH TOrO, 4TO 3TO BOompoC Ha TeMy <« Tpuronomerpusi», paBua 0,1. BeposT-
HOCTbH TOTO, YTO 3TO BONPOC Ha TeMy «BHemHue yrisi», paBHa 0,15. Bonpocos, KOTOpbie OIHOBpEMEH-
HO OTHOCSAITCA K 3THM JBYM TeMaM, HeT. Haliiute BepOATHOCTD TOTO, 4TO Ha 3K3aMeHe MIKOJbHUKY J10-
CTaHeTCs BOIPOC IO OAHOW M3 3TUX ABYX TEM.
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2.3.42. Ha sk3ameHe 10 reoMeTpUM LIKOJIBHUKY JOCTaéTCS OAMH BOMPOC M3 CIIHCKA SK3aMeHallH-
OHHBIX BOIIPOCOB. BeposTHOCTD TOTO, UTO 3TO BONpPOC Ha TeMy «BnMcaHHas OKPYKHOCTb», paBHa 0,1.
BeposiTHOoCTb TOrO, 4TO 9TO BOmpoc Ha TeMy <«TpuroHomerpusi», pasHa 0,15. Bompocos, KOTOpHIE
OIHOBPEMEHHO OTHOCATCA K 3THM JABYM TeMaM, HeT. HalinuTe BepOSITHOCTb TOTO, 4TO Ha SK3aMEHe
HIKOJIBHUKY NOCTaHETCS BOIPOC 110 OMHON U3 3TUX ABYX TEM.

2.3.43. U3 paiiOHHOTO LIEHTpa B JEPEBHIO €XEIHEBHO XOAUT aBTobyc. BeposTHOCTH TOro, 4TO
B NIOHEZIEJIBHUK B aBTOGyce OKaskeTcsi MeHblie 18 naccaxxupos, paBHa 0,83. BepositHocTh TOrO, 4To
okaxetcst MeHbine 11 maccaxupos, pasHa 0,64. Haiiure BEPOSTHOCTD TOTO, YTO YMCJIO T1ACCAXKHPOB
6yzer ot 11 no 17.

2.3.44. U3 paiioHHOTO LIEHTpa B JEPEBHIO €XeIHEBHO XOAUT aBToGyc. BeposaTHOCTB TOro, uTO
B IIOHE/IEIbHUK B aBToOyce okaxeTcsi MeHblie 16 maccaxwupos, pasHa 0,89. BeposTHoCTh TOTO, 4TO
OKaxercst MeHblle 14 maccaxupos, paBHa 0,46. HaiiauTe BEpOSTHOCTB TOTO, YTO YHMCJIO IMACCAKHPOB
oyaer ot 14 g0 15.

2.3.45. BepoATHOCTD TOrO, YTO Ha TecTe IO GHOMIOTMM yyamuiicss Y. BepHO pemuT Gospiie 9 3a-
nad, papHa 0,61. BepositHoCTb TOrO, 4yTO Y. BepHO pewuT Gosbiue 8 3azay, pasHa 0,73. Haiinure Be-
POSAAITHOCTb TOTO, YTO Y. BEPHO PEILUT POBHO 9 3azay.

2.3.46. BeposTHOCTb TOTO, 4TO Ha TecTe mo ¢HU3UKe yyamuiicss Y. BepHo pemut 6osbme 11 3axay,
paBha 0,66. BeposiTHoCTb TOTO, YTO Y. BepHO pemut Goavbie 10 3axay, pasua 0,71. Haiinute Bepodr-
HOCTb TOTO, 4TO Y. BepHO pelliuT poBHO 11 3ajau.

2.3.47. [IBe dabpuku BBITYCKAIOT OAMHAKOBbIE CTEK/IA 151 aBTOMOOUIbHBIX dap. Ilepsas dabpu-
Ka BBIIYCKaeT 45% 3TUX cTeKoJ, Bropasi — 55%. IlepBas (pabpuka BhilyckaeT 5% OpaKOBaHHBIX CTe-
KoJ1, a Bropast — 3%. HaiiauTe BeposATHOCTD TOTO, YTO CAy4aiHO KyILJIEHHOE B Mara3uHe CTEKJIO OKa-
KeTcsh 6paKOBaHHBIM.

2.3.48. /IBe GabpukH BIYCKAIOT OAMHAKOBBIE CTEKJIA A1 aBTOMOOMIbHBIX ap. IlepBad ¢pabpu-
Ka BoImyckaeT 60% aTux ctéxou, Bropas — 40%. IlepBas ¢pabpuka BhinyckaeT 2% OpakOBaHHBIX CTE-
KOJI, a Bropasi — 4%. Halizure BepOSTHOCTh TOTO, YTO CJIyYaliHO KYIUIEHHOE B Mara3MHe CTEKJIO OKa-
XKeTcsi GpakOBaHHBIM.

2.3.49. Ilomemenue ocsemjaetTcsi GOHAPEM C TpeMs jaMnaMu. BeposTHOCTb meperopaHusi OfHOM
JlaMITel B TedyeHMe rozia pasHa 0,1. Halinure BeposITHOCTb TOTO, YTO B TEYEHHE TO/Ia XOTS Obl OJIHA JaM-
na He Ieperopur.

2.3.50. B MarasuHe CTOSIT ABa ILIATEXHbBIX aBTOMaTa. KaXkabiif M3 HUX MOXET ObITh HEUCIPaBEH
¢ BeposTHOcThIO (0,03 He3zaBHCHMO OT Apyroro asToMara. Haliiute BepOSITHOCTh TOTO, YTO XOTS ObI
OJMH aBTOMAT HCIIPaBeH.

2.3.51. B aspomnopre aBa OIMHAKOBBIX aBTOMAaTa NpoAaioT Kode. BeposATHOCTB TOTrO, YTO K KOHILY JHS
B aBTOMare 3aKOHYMTCS Kode, paBHa 0,35. BeposiTHOCTB ToOro, 4To KOo(pe 3aKOHUUTCS B 060UX aBTOMa-
Tax, paBHa 0,16. Haiinure BepOSITHOCTB TOTO, YTO K KOHIy AHS Kode OCTaHeTCsi B 000MX aBTOMATax.

_ 2.3.52, B asponopte nBa O1MHAKOBBIX aBTOMaTa NpoAaioT Kode. BepoATHOCTL TOTO, YTO K KOHILY
ZHS B aBTOMaTe 3aKOHUMTCA Kode, paHa 0,3. BeposiTHOCTB TOrO, 4TO KOhe 3aKOHUHUTCS B 060UX aBTO-
Marax, pasHa 0,18. HaiizuTe BeposiTHOCTD TOTO, UTO K KOHIY AH: Kode ocTaHeTcs: B 060MX aBTOMATax.

2.3.53. ABTOMaTHYecKas JHHMs U3TOTaBJMBaeT Garapeiiku. BeposTHOCTb TOro, 4To rotoBas 6a-
Tapeiika HeucnpaBHa, paBHa 0,05. [Tepez ynakoBkoii kaxzaas 6aTtapeiika IPOXOAUT CHCTEMY KOHTDOJIS.
BeposTHOCTD TOTO, 4TO cHcTeMa 3abpakyeT HeuclpaBHyio 6aTapeiiky, pasHa 0,96. BeposTHocTs TOTO,
4TO cHcTeMa Mo ommOKe 3abpakyer ucnpasnyio barapeiiky, pasHa 0,01. Haitqure BeposiTHOCTB TOTO,
YTO Ciy4aiiHO BbIOpaHHAs M3rOTOBJEHHasA Oarapeiika OGyaer 3a0pakoBaHa CHCTEMOI KOHTDOJISL
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2.3.54, ABTOMaTHyecKasl JMHHMSA M3roTaBauBaeT baTapeiikd. BeposiTHOCTb TOrO, YTO rOTOBas Ha-
Tapeiika HeMcnpasHa, paBHa 0,01. Ilepen ynakoBkoit kaxzass 6aTapeiika IIPOXOAUT CUCTEMY KOHTDPOJIS.
BeposATHOCTB TOro, 4TO cCHCTeMa 3abpakyeT HeMcCIipaBHYIO 6aTapeliky, pasHa 0,98. BepostHocTs TOrO,
4TO cHcTeMa Io omMbke 3abpakyer MchpaBHyio Gatapeiiky, pasHa 0,04. Hailinute BEpOATHOCTD TOTO,
YTO CIy4aiiHO BhIGpaHHAs M3rOTOBJIEHHas Garapeiika Oyzer 3abpakoBaHa CHCTEMON KOHTPOJIS.

2.3.55. BceM maiyeHTaM ¢ IOAO3PEHHMEM Ha TelaTHT [eJaloT aHaiu3 KpoBU. Eciu aHanu3 BbIAB-
JISIeT TeNaTHT, TO Pe3y/IbTaT aHAAM3a Ha3bIBAeTCs IOJIOXKHUTEAbHBIM. Y GOJbHBIX TelaTHTOM INalHeH-
TOB aHAJIM3 NAET IOJIOKMTEJbHBIN pe3yabTaT ¢ BepoaTHocTbio 0,8. Eciu nanueHT He 6ojeH renaru-
TOM, TO aHAJU3 MOXET JaTh JIOKHBIA II0JIOKUTEJbHBIM pe3ysbTaT ¢ BeposTHOCcTbIo 0,03. M3BecTHO,
yT0 43% INAIMEHTOB, [OCTYNAIINKX C MOA03PEHHEM Ha FeNaTUT, AEHCTBUTENbHO GOIBbHBI TelIaTHTOM.
HaiinuTe BEpOATHOCTD TOTO, YTO Pe3YJIbTAT aHAJIM3a y MalleHTa, OCTYMBIIETO B KJIMHUKY C I0OM0-
3peHHEM Ha TeNaTHT, GyeT MOJ0XKUTEIbHBIM.

2.3.56. Bcem manueHTaM C Mog03peHHEM Ha TeMaTHT AeJaloT aHaiu3 KpoBH. Eciu aHamu3 BbIsB-
JISieT TeIaTHUT, TO Pe3YJIbTaT AaHAIN3a HAa3bIBAETCSIOIOKUTEIBHBIM. Y GONBHBIX rellaTHTOM Tal[HeHTOB
aHaJIM3 JaéT IOJOXUTEIbHBIA pe3ysbTat ¢ BeposaTHocThio 0,8. Eciu naiuieHT He 60JIEH reTaTUTOM, TO
aHAIM3 MOXeT JaTh JIOKHBIH MOJIOXKUTEJIbHBIA pe3ysbTaT ¢ BepoaTHOCThIO 0,01. M3BecTHO, uTO 65%
NalMeHTOB, IOCTYNAOIMX C MOAO3PEHHEM Ha TeNaTHT, AeHCTBUTEIbHO 60IbHEI renaTuToM. Haiinure
BEPOSITHOCTD TOTO, YTO pe3yJIbTaT aHAIN3a y MAIMEHTa, IOCTYIIMBIIErO B KIUHUKY € MOJO3PEHHEM Ha
TeNaTuT, OYIeT IMOJI0KUTETBHBIM.

2.3.57. Ilpu apruiepuiickoii cTpesbbe aBTOMAaTHYECKasi CHUCTEMA [IeJIaeT B,bICTpeJI Mo IIeJu.
Eciu 11esib He YHUYTOXKEHA, TO CUCTEMA JleJIaeT TIOBTOPHBIH BBICTPEJ. BbICTpe/bl NOBTOPAIOTCS A0 T€X
TI0p, TIOKa 1IeJIb He OymeT YHUUTOXeHa. BeposSTHOCTh YHUYTOXXEHUsI HEKOTOPOHi 11eTH NPU IIepPBOM BbI-
ctpene pasHa 0,3, a npu kaxzaoMm nociaeaymomem — 0,4. CKOJbKO BBICTPEIOB MOTpedyeTcsi AJIsl TOTO,
4yT0OBI BEPOSATHOCTD YHUYTOXKEHHUS 1eJH Oblia He MeHnee 0,97

2.3.58. Ilpu apruiiepuiickoii cTpesibbe aBTOMaTHYeCKash CHUCTeMa JeJaeT BBICTPEN IO IIEJIH.
Ecnu uesnb He yHUYTOXKEHA, TO CUCTEMA JIeJIaeT IIOBTOPHBIN BBICTPEJ. BBICTpebl TOBTOPSIOTCS A0 TE€X
T0p, 1OKa IIeJib He OyIeT YHUYTOXeHa. BeposSTHOCTh YHHUYTOXKEHHUST HEKOTOPO# 1eJIH TIPH TIEPBOM BbI-
crpene paBHa 0,3, a nmpu KaxzaoM nocieayonieM — 0,9. CKoJIbKO BHICTPeNOB NOTpebyeTcst A1 TOoro,
4TOOBI BEPOSITHOCTb YHUYTOXKEHHUS 1iesu Oblia He MeHee 0,967 ‘

2.3.59. YToObl MpOMTH B CAEAYIOWMA KPYr COpeBHOBaHM, (GyTOONBbHONM KOMaHAe HyXKHO Ha- -
6paTh x0Ts OBl 8 0YKOB B IBYX Mrpax. ECIM KOMaHIa BHIMIPHIBAET, OHA MOIYYaeT 5 OYKOB, B CIydae
HUYbeH — 3 ouka, ecau npourpoiBaeT — O oukoB. Haiinure BEpOATHOCTD TOTO, YTO KOMaH/Ee yAACTCS
BBIITH B CJeAyIOUHH Kpyr cOpeBHOBaHMi. CuMTaiiTe, 4YTO B KaXX/10i Urpe BEPOSITHOCTH BBIMTPHILIA H
IPOUIPHIIIA OAWHAKOBBI M paBHBI 0,2. '

2.3.60. Yro6pl npoiiTU B CleqyIOmMNA KPyr COpeBHOBaHMH, (PyTOONBHOM KOMaHIE HYXKHO Ha-
6patb x0Ts1 661 7 04KOB B ABYX Mrpax. Eciii koMaH/a BHIMIDBIBAET, OHA MOJIY4aeT 5 OYKOB, B CiIydae
HUYbeH — 2 04yKa, ecM NpourpbiBaeT — 0 oukoB. Haiinute BEpOATHOCTH TOTO, YTO KOMaH/E YAacTCA
BBIMTH B CJIeAYIOIIMNA KPYT copeBHOBaHMiA. CyuTaiiTe, YTO B KaXK/0il MIpe BEPOSATHOCTH BBIMIPHILIA H
TIPOUTPbIIIa OJMHAKOBHI M paBHHI 0,3. '

2.3.61. Ilpy M3roTOB/JIEHMM NOALIMIHUKOB AMAaMeTPoM 69 MM BEPOSITHOCTb TOTO, YTO JUAMETP
6ynmet oTaMYaThCs OT 3aflaHHOTO He Gosee yem Ha 0,01 MM, pasHa 0,975. Haiinure BeposiTHOCTB TOTO,
YTO CIyYaiHbIH MOTHIMITHUK OyneT MMeThb AHaMeTp MeHblue yeM 68,99 MM wiu Gosbine dem 69,01 mMm.

2.3.62. IIpu u3roToBJEHHM NMOAUIMITHMKOB JHAMETPOM 76 MM BEpPOSITHOCTb TOTO, YTO AHaMETp
Oyner oTIMYATBCSI OT 3afaHHOrO He Gosbme yeM Ha 0,01 MM, paBHa 0,983. Haiizute BeposTHOCTD TOTO,

4TO CTy4aiiHBIN NMOAUMIHUK GyIeT UMeTh AuaMeTp MeHblie yeM 75,99 MM i Gosbie yeMm 76,01 mm.
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2.3.63. Ha pucynke nzobpaxén nabupunt. [layk sanonsaer B 1a6UpuHT B Touke «Bxon». Passep-
HyTbCS M TIOJI3TH Ha3a] NayK He MoxeT. Ha Kax oM pasBeTBJIEHMH NayK BHIOMPAET MyTh, II0 KOTOPO-
My emié He moa3. CunTasi BBIOOP Aa/IbHEHIIETO IIYTH CIyYalHBIM, OIIPENEIUTE, C KAKOH BEPOSITHOCTHIO
nayk NpueT Kk Beixoay D.

- " Brixon A
Boixon C ' ' Boixon B

* Bxon

Broixoa D

2.3.64. Ha pucynke uso6paxén mabupunt. Ilayk 3amonsaer B 1abupuHT B Touke «Bxony. Passep-
HyTbCS M TIOJI3THM Ha3aj NaykK He MoxeT. Ha xaxaom pasBeTB/IEHHM IayK BBIOMPAET IyTh, IO KOTOPO-
My eié He moa3. CunTast BHIGOP AaTbHEHIIEro MyTH CIy4aifHbIM, OTIPE/IENIUTe, C KAKOH BEPOSTHOCTBIO
nayK IPHJET K BbIXOAY A.

Brixon B
* Bxon
Brixoag C
Boixoa D
|
Buxox A

2.3.65. MexaHHYecKHe 4Yachl C JBEHaAlIaTUYacOBbIM IM(ep6IaTOM B KaKOH-TO MOMEHT CJIOMa-
JMch 1 nepectanu uaTy. Haiiiure BepOsSTHOCTb TOTO, YTO YaCOBasi CTPeJIKa OCTAHOBHMJIACDH, IOCTUTHYB
oTMeTKH 6, HO He JOHNs 10 OTMETKH 9.

2.3.66. Mexanuyeckue 4achl ¢ JBeHAAUATHYACOBbIM IHM(pepOIaTOM B KaKOH-TO MOMEHT CJIOMa-
JIMCh ¥ nepecTanu uaTH. Haliinte BepOATHOCTb TOTO, YTO YaCOBasi CTPeJIKa OCTAHOBHJIACh, IOCTUIHYB
OTMeTKH 8, HO He JOMAs 10 OTMETKH 2.



3. FTEOMETPHUA

3.1. QAnuusbi

3.1.1. Ha xsuerdaroit 6ymare ¢ pasmepoM kiaeTkd 1x 1 u306- C
paxén TtpeyronbHuk ABC. Haiiaute anuMHY ero MeauaHbl, Npo-
BeIéHHOM M3 BepmMHbI C. , m

B

3.1.2. Ha kneruaroii 6ymare ¢ pasmepoM KiaeTkH 1 X 1 u306- B
paxkén TtpeyronpHuk ABC. Hailimure A7nMHY ero MeAMaHbl, IpoO-
BelI€HHOI u3 BepmuHsl C.

&
A

3.1.3. Ha xneruyartoit 6ymare ¢ pasmepoM KiaeTkdH 1 X 1 u306-
paxéH nmapautesniorpamMm. Haiiaure pnuny ero Gosbineii BHICOTHI.

3.1.4. Ha xneruaroii Gymare ¢ pasmepoM kietku 1 X 1 u3s06-
paxéH napawutenorpamm. Haiinure manmy ero 6o/bnieil BHICOTHI

3.1.5. Karers npsMoyrosibHOro Tpeyrosibhuka pasHel 20 u 21. Haiiaute runorenyay.

3.1.6. 'unoreHysa npsiMOyToabHOrO TpeyrobHuka paBHa 15. Oaun u3 ero katetos paseH 9. Haii-
IUTEe NPYTOM KaTeT.

3.1.7. Ilepumerp mapajuienorpamma pasen 56. OmHa CTOpOHa mapajiesorpamMMa Ha 3 Gosbiie
apyroit. Haiiiute MeHbIIYI0O CTOPOHY MapaJuleIoOrpaMMa.

3.1.8. /IBe cTOpOHHI MapaseNiorpaMMa OTHOCATe Kak 3:4, a mepumerp ero pasen 70. Haiigute
60JIbLIYI0 CTOPOHY MapajiiesIorpaMMa.

3.1.9. BuccexTpuca Tymoro yria napajuieJiorpaMMa JeJHT IPOTHBONOJIOXHYIO CTOPOHY B OTHO-

meHuH 1:3, cunrasi ot BepmMHi ocTporo yria. Haiiaure 60binyio cTOpoHy napasuiesiorpaMma, €CJiu
€ro nepuMeTp paseH 60. '



3.1.10. Haiinute muaroHanb IpsiMOYTO/ILHUKA, BE CTOPOHBI KOTOPOTO PaBHHL 5 1 12,
3.1.11. Haiiaute nuaroHans MpsiIMOYrOJbHUKA, IBE CTOPOHBI KOTOPOTO PaBHbI 6 U 8.

3.1.12. CpenHsisi 1MHUS Tpanenyy paBHa 35, a MeHblIee OCHOBaHue paBHO 27. Haiinute Gonbiuree
OCHOBaHHe TpaIlelHH.

3.1.13. Cpenusisi 1MHMs Tpanenuy pasHa 29, a OXHO U3 eé OCHOBaHWIi Gosbile Apyroro Ha 14.
Haiinure 6osbliee 0OCHOBaHME TpamnelyH.

3.1.14. OcHoBaHus Tpaneuuu pasubl 4 u 10. Hajinure 6onpmuii us OTPE3KOB, HA KOTOPbIE IE€JTUT
CPEIHIOI0 JIMHHIO 3TOH Tpalell OJHa U3 €€ JuarOHaJIeH.

3.1.15. OcHoBaHus Tpaneuuu pasHbl 12 u 37. Haiifute MeHbIIMIA U3 OTPE3KOB, HA KOTOPHIE Je-
JIMT CPeHIOI0 JIUHUIO TPalleluy OJHA U3 €€ quaroHajeil.

3.1.16. Ilepumerp Tpamenuu paBeH 40, a cymMa HemnapaJleJbHBIX cTOpoH paBHa 20. Haiimure
CPEIHIOI JIMHUIO TPallelUH.

3.1.17. B paBHOGeNPEHHOI Tpaneluy IHaroHaIu nepreHAUKyJIApHel. Bricota Tpameiuu pasua 10.
Haiinure eé cpemHIO JUHHUIO.

3.1.18. IlepneHauKysp, OmyIeHHbIH U3 BEPIIMHBI TYIOTO yIjia Ha GoJblilee OCHOBaHME PaBHO-
OeipeHHOI1 Tpamneluy, IeJIUT €ero Ha 4acTH, MMeouye mIunsl 22 u 15. Haiinute CPEIHIOI0 JIMHUIO 3TOH
TpaIteluu.

3.1.19. [lepneHauKysp, OMyIEeHHbIH U3 BEPIIMHBI TYIOro yrja Ha 6oJbliee OCHOBaHKHE PaBHO-
GempeHHOl Tpalelyy, NeJUT ero Ha 4acTd, umeomue Jiunbl 17 u 126. Haiinute cpemHion JHHHIO
3TOH TpamelnuH.

3.1.20. OcHoBanus Tpanenuu paBHel 10 u 24. Haiinure oTpe3ok, coeMHAIONUI cepeIuHbI 1Ua-
roHajel Tpamneluu.

3.1.21, OcHoBanus Tpanenuu paBHBI 13 u 47. Hailigute oTpe3oK, COeIMHAONMIA cepeuHbl 11a-
roOHaJlel TpaleluuH.

3.1.22. IIpsimast, npoBeéHHas MapasieJibHO GOKOBOM CTOPOHE TpallelMy Yyepe3 KOHell MeHbIIero
OCHOBaHMs,- PaBHOTO 8, OTCEKaeT TPeyroJbHMK, IIepuMeTp KoToporo paseH 17. Haiimure mepumerp
Tpanenuu.

3.1.23. Ilpsimas, npoBeJ€HHasA NMapa/ieJIbHO O0KOBOM CTOPOHE TpAllelMy Ye€Pe3 KOHell MeHbIIEro
OCHOBaHMs1, PaBHOTO 5, OTCEKAaeT TPEyroJbHHK, MEPUMETP KOTOporo paseH 24. Haiinute mepumeTp
Tpanelyu.

3.1.24. /IlnaroHanu 4eTHIPEXYTOJbHUKA paBHHE 7 u 25. Haiimute nepuMerp 4eThIpEXyroJbHHKA,
BePIIMHAMHU KOTOPOTO ABJISIIOTCSI CEPeIUHbI CTOPOH JaHHOTO YETHIPEXYTOJbHHUKA.

3.1.25. T'unoTeHy3a NpPSIMOYrOJILHOTO TPEYTONLHUKA paBHA 30. Hatinute paguyc omucaHHOM
OKPY>XHOCTH 3TOTO TPEYroJIbHHUKA.

3.1.26. Paauyc okpy*HOCTH, OIMCAHHOM OKOJIO IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, paBeH 47. Haii-
JIUTE TUIIOTEHY3Y 3TOTO TPEYTOJbHHUKA.

3.1.27. B tpeyronbuuke ABC yroa C paBed 90°, AC = 8, BC = 15. HaiizuTe paauyc onMcaHHOM
OKPYXHOCTH 3TOTO TPEyTOJbHHKA.

3.1.28. B Tpeyronbauxke ABC yron C paBeH 90°, BC = 2)/15. Paauyc onucaHHO# OKpPY>XHOCTH
3Toro TpeyroiapHuKa paBeH 8. Haitnure AC.

3.1.29. B uyernipéxyronsauk ABCD BnmucaHa okpyxHocTb, AB = 5, CD = 15. Haiigurte nepu-
METP YeTHIPEXYTOJbHHKA.

3.1.30. IlepuMeTp YeTHIPEXYTOJbHUKA, OTMCAHHOTO OKOJIO OKPYXKHOCTH, PaBeH 74, 1Be ero cTopo-
Hul paBHH 21 u 25. Hafinute 60/1b0Iy10 U3 OCTaBLIMXCSI CTOPOH.
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3.1.31. B uernipéxyronpuuk ABCD Bunucana okpyxHocts, AB = 10, BC = 6 u CD = 16. Haii-
JIUTE YETBEPTYIO CTOPOHY YeTHIPDEXYTOJIbHUKA.

3.1.32. B yetnipéxyronbuuk ABCD Bnucana okpyxHocts, AB = 23, BC = 27, CD = 15. Haii-
JINTE YETBEPTYIO CTOPOHY YeThIPEXYTOIbHHKA.

3.1.33. Ha kneruaroii 6ymare ¢ pasmepoM KJeTKH 1 X 1 m306pax€H paBHOCTOPOHHUI TPEYyroJib-
HuK. HaiimuTe paguyc onrcaHHOI OKOJIO HETO OKPY>KHOCTH.
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3.1.34. Ha xneryaroii Gymare ¢ pasmepoM kjaeTkd 1 X 1 1306pakéH paBHOCTODOHHMII TPEYTOJIb-
HMK. HalinuTte pagnyc onMcaHHOH OKOJIO HETO OKPY>KHOCTH.
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3.1.35. Ha kneryaroii 6ymare ¢ pasmepoM kiaeTkd 1 X 1 n306paxkéH pPaBHOCTOPOHHMIA TPEYTOJib-
Huk. Haifizute paauyc BucaHHOH B HETO OKPYXKHOCTH.
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3.1.36. Ha kseryaroii 6ymare ¢ paamepoM kiieTku 1 X 1 u306pakéH paBHOCTOPOHHHH TPEYTroJib-
Huk. Hafiaure paauyc BIHCAHHON B HETO OKPY>KHOCTH.
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3.1.37. TlepuMeTrp NpsIMOYTOJILHOW Tpalleifud, OIMMMCAHHON OKOJO OKpYy:KHOCTH, paBeH 100, cé
Oosbiast bokoBasi cropona pasua 30. Hafimure paguyc oKpyXHOCTH.

3.1.38. llepuMeTp NpsSIMOYTOJIBHOW Tpamleuuu, ONHUCAHHON OKOJNO OKpyxHocTH, paBeH 100, cé
Gonbinas 6GoxoBast cropoHa pasHa 31. Haiimure paanyc oKpy>KHOCTH.

3.1.39. OcHoBanus paBHOOenpeHHON Tpanenuu pasHbl 24 u 10. Paauyc onucannoii oKpyXHOCTH
paBeH 13. LleHTp OKPYKHOCTHU JIeXKIIT BHYTPH Tpareuuu. HalianTe BpICOTY TpaleLuu.

3.1.40. OcHoBaHus paBHOGeApeHHON Tpareiiu paBHbl 16 u 12. Pagnyc onmMcanHoOt OKPYKHOCTH
paBeti 10. LleHTp OKpYyXHOCTH J€XKUT BHYTPU Tpaneuuu. HalanTte BpICOTY Tpaneuuy.

3.2. Yrabt

3.2.1. OxuH OCTPBIK yroj IPSMOYTOABHOTO TpeyronbHHKa Ha 86° Goubure apyroro. Haitnnte
60ab1Init ocTpbiit yros. OTBeT AaiiTe B rpajycax.

3.2.2. OzHH OCTPBIA YroJ IPSAMOYTOJMBHOID TPeYroJbHHKa Ha 56° Gosbuie apyroro. Haiiaure
6onpliit ocTphiil yron. OTBeT faiiTe B rpagycax.

3.2.3. B rpeyroabnnke ABC yron A pasen 77°, AC = BC. Hainute yron C. OTBer jaiiTe B rpa-
aycax.

3.2.4. B tpeyroabiuke ABC yron C pasen 66°, AC = BC. Haiigute yron A. OTBet jaiiTe B rpa-
Jycax.

3.2.5. B tpeyroavrvike ABC AB = BC. Buemnunii yron npu BepmmHe B pasen 74°. Haiinurte
yros C. OTBeT gaiiTe B rpagycax.

3.2.6. B Tpeyronsiuke ABC AB = BC. Buemnuii yros npn BepuuHe B pasen 128°. Haiinnte
yros C. OtBeT galite B rpaaycax.

3.2.7. CyMMma JByX YIJIOB TPEYTOJbHAKA ¥ BHELIHEro YIJTa K TpeTbeMy paBHa 12°. Haianre aT0T
tpetuit yroja. OTBeT maiTe B rpaaycax.
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3.2.8. CyMMa JIByX yIJIOB TPeyToJbHHKa ¥ BHELIHETO yIyIa K TpeTbeMy paBHa 250°. Haiimure aToT
Tpetuit yron. OTBeT JaiiTe B rpagycax.

3.2.9. OauH ocTpBIif yros NpSAMOYTOJbHOTO TPEYTOJIbHUKA B 5 pa3 6onbiue apyroro. Haiimure
GosbiuMii ocTphiit yroa. OTBeT maiiTe B rpaxycax.

3.2.10. OauH OCTpHIit YTOJ IPSAMOYTOJbHOTO TPEYTOJIbHUKA B 4 pa3a 6oibiue npyroro. Haiinure
6osbinii ocTpblit yros. OTBeT Aaiite B rpagycax.

3.2.11. Oxun yros paBHOGeApeHHOIC TpeyroabHUKa Ha 99° 6ombie apyroro. Haiinute MeHbLumiA
yrosi. OTBeT AaiiTe B rpajaycax.

3.2.12. OauH U3 BHELIHUX YIJIOB TPEYroJbHUKa paBeH 49°. Yribl, He CMeXHble C JaHHbIM BHEII-
HHMM yIJIOM, OTHOCsITCs Kak 1:6. Haiigure Haubonpmuit u3 Hux. OTBeT naiite B rpagycax.

3.2.13. B tpeyrosisauke ABC yron C pasen 65°, AD — 6uccektpuca, yron CAD pasen 35°.
Haiinute yron B. OTBeT maiiTe B rpagycax. :

3.2.14. B tpeyronpuuke ABC yron C pasen 63°, AD — 6uccekrpuca, yron CAD pasen 31°. Haii-
aute yroa B. Otser nalite B rpagycax.

3.2.15. B tpeyronpunke ABC AC = BC, AD — Bbicota, yron BAD pasen 28°. Haiigure yroa C.
OrtBer paiiTe B rpagycax. '

3.2,16. B tpeyroabuuke ABC AB = BC, AD — BbicoTa, yron BAD pasen 29°. Haiigure yroa C.
OrTBeT paiiTe B rpagycax.

3.2.17. B tpeyronbauke ABC CD — menuana, yron ACB pasen 90°, yros B pasen 22°. Haiinure
yron ACD. OrtBer paiiTe B Irpagycax.

3.2.18. B tpeyronbuuke ABC CD — meauaHa, yron ACB pasen 90°, yron B paBeH 54°. Haiiaure
yron ACD. OTBert paiiTe B rpagycax.

3.2.19. Ocrtpble yriasl MPSIMOYTOJIBHOTO TPeYroJibHUKA paBHBI 58° u 32°. Haiiaute yron mexay
BBICOTO# M OMCCEKTPHCOM, IPOBEAEHHBIMM M3 BEPIIMHBI MpsiMoro yriaa. OTBeT JaiiTe B rpagycax.

3.2.20. Ocrpsrle yribl NIPSAMOYTOJIBHOTO TPeYroJibHUKA paBHH 86° 1 4°. HalinuTe yros Mexzay Bbl-
COTOM U MeZaHoM, IPOBEAEHHBIMHU U3 BEpUIMHBI MpsMOro yria. OTBeT maiiTe B rpamycax.

3.2.21. Ocrpeble yribl MPSIMOYTOJIBHOTO TPEYroJIbHHMKA paBHBI 46° u 44°. Haiaute yroa mexmy
6ucceKTpUCOI U MeAUaHOM, MPOBEAEHHBIMU U3 BEPIINHBI IPsIMoro yriaa. OTBeT AaiiTe B rpagycax.

3.2.22, /IBa yria tpeyrosnbHuKa paBHbl 43° u 80°. Haiinute Tymoit yros, KOTOpsiit 06pa3yoT BhI-
COTBI TPEYTOJIbHUKA, BBIXOSININE U3 BEPHIUH 3THX yIioB. OTBeT paiiTe B rpagycax.

3.2.23. B Tpeyronpunke ABC yron C paBen 6°, AD m BE — OHCCEKTPHUCHI, IIEPECEKAIOLIUECS
B Touke O. Haiinure yron AOB. OtBert naiite B rpagycax.

3.2.24, Haiinute Tynoit yros mapajjieiorpaMma, €CJId ero ocTphiii yroa pasen 29°, Otser paiite
B Irpajycax.

3.2.25. Cymma ByX yrii0B nmapajuiesiorpamMa paBHa 10°, Haiinnre oquH M3 OCTaBUIMXCS YIJIOB.
OrserT paiiTe B rpagycax.

3.2.26. CyMMa IByX YIJIOB napaJiniesiorpaMma paBHa 126°. Haiigure oauH u3 OCTaBIIMXCS YTJIOB.
OTBeT maiiTe B rpajiyMax.

3.2.27. Onun yros mapajiesorpamma 6osbine apyroro Ha 28°. Haiinure Gonbmumii yrona. OTser
Jaiite B rpajgycax.

3.2.28. Uemy paBeH GoJbILIHMii yroJ paBHOGEAPEHHOM TpAIENMH, €CIH HU3BECTHO, YTO Pa3HOCTh
IIPOTHUBOJIEXKAIIMX YII0B paBHa 68°. OTBeT HaiiTe B rpaaycax.
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3.2.29. Haiinure BnuCaHHBIH yroJ, ONMpalomuicss Ha YTy, KOTOPAst COCTABIISET % OKPYKHOCTH.

OrtBer maiiTe B rpaaycax.

3.2.30. Haiinute BnvcaHHbIH yroJ, ONHUpAOIMICS Ha AYTY, KOTOpask COCTABIISET —(15— OKPY>KHOCTH.

OtBeT paiiTe B rpagycax.

3.2.31. [lyra oxpyxHoctu AC, He comepxamas To4kd B, coctasaster 125°. A nyra OKPY>KHOCTH
BC, ne conepxamast Touku A, coctaBnsier 79°. Haitaute Bnucanusiii yron ACB. Otser naiiTe B rpa-
Aycax.

3.2.32. IlenTpaubHbiii yron Ha 48° 60Jiblie OCTPOrO BIMCAHHOTO YIJIA, ONUPAIOMIETOCs HA TY JKe
ayry okpyxHocTd. Haiinure Bnucannsiii yroan. OTBeT naiiTe B rpamycax.

3.2.33. Haiinurte uentpanphblii yron AOB, eciu oH Ha 62° 6oJiblie BIMCAHHOTO yIiia ACB onu-
paioerocs Ha Ty xe Ayry. OTBeT maiite B rpaaycax.

3.2.34. AC n BD — puametpsl okpyxHocTH ¢ ieHTpoM O. Yron ACB pasen 32°. Haiinure yron
AOD. Ortser paiiTe B rpagycax.

3.2.35. AC u BD — nuaMeTphl OKPY>HOCTH c ueHtpoM O. IlentpanbHsrit yron AOD paBéH 84°.
Haiinute Biucannbii yron ACB. Otget paiite B rpamycax.

3.2.36. Yron A yetnipéxyronpauka ABCD, BIHMCaHHOTO B OKPYXHOCTb, paBeH 116°. Haiinure
yroa C sToro yetbipéxyronpHuka. OTBeT gaiiTe B rpamycax.

3.2.37. /IBa yriia BOMCaHHOIO B OKDY>KHOCTb Y€ThIPEXyroJbHUKa paBHbl 117° u 153°. Haiinure
6onpimuii U3 octaBiKxcs yrioB. OTBeT naiiTe B rpagycax.

3.2.38. Yerpipéxyronbauk ABCD BnucaH B OKpykHOCTb. ¥YTon ABC paBen 44°, yron CAD pa-
BeH 36°. Haitnute yron ABD. OtBeT naiiTe B rpaaycax.

3.2.39. Yerpipéxyronpuuk ABCD BnucaH B OKPYXXHOCTb. ¥ron ABD pasen 28°, yron CAD pa-
BeH 44°. Haiinure yron ABC. OtBert maiite B rpaaycax.

3.2.40. Yetnipéxyronbuuk ABCD BnucaH B OKpY>XHOCTb. Y101 ABC paBen 92°, yron ABD paBeH
54°. Haiinute yron CAD. Otser naiite B rpaaycax.

3.2.41. Yersipéxyronsuux ABCD BnucaH B OKpPYXHOCTb. ¥Yron ABC paBeH 52°, yrdn ABD paBeHn
34°. Haiigute yron CAD. Cteet aaiite B rpagycax.

3.2.42. Xopaa AB ctaruBaet Ayry okpysxkHoctH B 120°. Haiizute yrosa Mexmy 3Toii Xopaoi U Ka-
caTeJbHOH K OKDY>KHOCTH, IIPOBEAEHHOM yepe3 TouKy B. OTBer naiiTe B rpagycax.

3.2.43. Yrou Mexny xopaoit AB u kacarenbHoit BC x okpyxxHocTu paBeH 87°. Haiigure Beanyn-
Hy MeHbIled IyTH, cTIruBaeMoi xopaoit AB. OTBeT JaiiTe B rpaaycax.

3.2.44. Haiinute yron ACO, ecnu ero cropoHa CA KacaeTcst OKPY>KHOCTH B To4uke A, O — I[eHTp
okpyxHocTtH, oTpe3ok OC nepecekaeT OKpYXHOCTb B TOouke B, a MeHbluas ayra okpyxHoctu AB,
3aKJII0YE€HHasA BHYTDH 9TOro0 yIja, paBHa 58°. OTBeT JaiiTe B rpaaycax.

3.2.45. Yron ACO paseH 20°. Ero ctopona CA kacaercsi B Touke A OKpPY>HOCTH C eHTpoM O.
IIpsmas CO mepecekaeT OKPY>KHOCTb B Toukax B u D, touka B nexut mexay C u O. Haiigure rpa-
IYCHYIO BeIMYMHY AyTH AD OKPYXHOCTH, 3aKJII04€HHOI BHYTPH 3Toro yria. OTBeT jaiiTe B rpafycax.

3.2.46. Touxu A u B snexart Ha oxpymnocrn. Touka C nexur BHe He€, npuYeM oTpe3ok AC ne-
pecekaeT OKpYyXHOCTb B Touke D, a orpe3ok BC — B Touke E. Haiigute yron ACB, eciiu BIIHCaHHbIE
yrasl ADB u DAE onupaloTcsi Ha AYTH OKPY>KHOCTH, TPaZlyCHbIe BEJIMYMHBI KOTOPBIX PaBHBI COOTBET-
ctBeHHo 118° u 38°. OtBer gaiiTe B rpaaycax.
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3.2.47. Touku A u B nexar Ha okpyxHocTH. Touka C JieXXUT BHe He€, npuuéM orpe3ok AC me-
pecekaeT OKpY>XHOCTh B Touke D, a otpe3ok BC — B Touke E. Yron ACB pasen 48°. I'paxycHas Be-
nu4uHa oyt AB oxpykHoCTH, He cozepxkaiieii Touek D u E, paBHa 162°. Haitaure yron DAE. OtBer
JaiiTe B rpagycax.

3.2.48. Yepe3 konupl A u B 1yru okpyxHocTH ¢ uentpom O nposezeHs! kacaTesnbHble AC u BC.
Yron CAB pasen 28°. Haitnure yron AOB. OtBet faiite B rpaaycax.

3.2.49. Yepe3s xoH1pl A ¥ B 1yru okpyxHocTH ¢ ueHTpoM O npoBezieHsl KacaTeabuble AC u BC.
Yron CAB pasen 53°. Haiiaute yron AOB. OTBeT naiite B rpajycax.

3.3. TpuroHomeTpua

3.3.1. B TpeyrosbHuke ABC yron C paBen 90°, sindA = é—gz Haitpure cosA.

3.3.2. B tpeyroapuuke ABC yron C paBen 90°, sinA = ]{1—7 Haiiaure cosA.
2

V13

3.3.4. B tpeyronbuuxe ABC yron C paBen 90°, sinA = 1—; Haiigure tgA.

3.3.3. B tpeyronsuuxe ABC yron C paBen 90°, cosA = . Haiinure tgA.

3.3.5. B tpeyronbuuxe ABC yron C pasen 90°, tgA = -? Haiigure cosA.

3.3.6. B tpeyroabnuxe ABC yroﬁ C paBen 90°, cosA = 0,8. Haiiaure sinB.
3.3.7. B tpeyronpauke ABC yron C pasen 90°, cosA = 0,28. Haiiaure sinB.

3.3.8. B tpeyronbsauke ABC yron C pasen 90°, cosA = J4E Haiigure cosB.

3.3.9. B tpeyronbuuxe ABC yroa C paBen 90°, sinA = —i—. Haiinure tgB.

Var

3.3.10. B Tpeyronpuuke ABC yron C pasen 90°, tgA = 13@ Haiigure cosB.

3.3.11. B tpeyroabuuke ABC yroa C pasen 90°, AB = 4, sinA = 0,75. Haiigure BC.
3.3.12. B Ttpeyroapruke ABC yron C pasen 90°, AB =9, sinA = 0,3. Haitnure BC.
3.3.13. B tpeyronbiuke ABC yron C pasen 90°, BC = 2, tgA = 0,5. Haiigure AC.
3.3.14. B tpeyrompuuxe ABC yron C pasen 90°, BC = 8, tgA = 1,6. Haitaure AC.

3.3.15. B tpeyrospHuKe ABC yrox C paBeH 90°, AB = 5, cosB = % Haiigure AC.

3.3.16. B tpeyronbuuke ABC yroa C pasen 90°, AB = 10, cosB = @ Haiigure AC.
3.3.17. B tpeyronbuuke ABC yrou C pasen 90°, sinA = 0,6, AC = 12. Haiigure AB.

3.3.18. B tpeyronbuanke ABC yron C pasen 90°, AC = 8, sind = J/;—_S‘ Haitzure AB.

3.3.19. B Tpeyronb}dme ABC yron C paBex 90°, AB = 10, tgA = -@ Haiizure AC.
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3.3.20. B tpeyronpuuke ABC yron C pasen 90°, AB = 20, tgA = % Haiigure BC.

3.3.21. B TpeyronbHuke ABC yron C paBeH 90°; AC = 20, BC = 14. Haiigute tgA.

3.3.22. B tpeyronpnuke ABC yron C pasen 90°, AC = /51, BC = 7. Haiinure sinA.
3.3.23. B tpeyronbuuke ABC AC = BC = 10, cosA = 0,4. Haiigure AB.
3.3.24. B tpeyroapnuxke ABC AC = BC, AB = 4, cosA = 0,1. Haiigute AC.

3.3.25. B tpeyroapuuke ABC AC = BC, AB = 15, sinA = @ Haiigute AC.

3.3.26. B tpeyronbHuke ABC AC = BC = 10, tgA = % Haiinure AB.

3.3.27. B tpeyromsimke ABC AC = BC, sricota CH pasua 3, tgA = 0,25. Haitnute AB.
3.3.28. B tpeyronpnuke ABC AC = BC, Bricota CH paBHa 2, tgA = 0,25. Haiinute AB.

3.3.29. B tpeyronbuuke ABC AC = BC, Bbicota CH paBHa 1, tgA = L?— Haiigure AC.

3.3.30. B tpeyronsnuke ABC AC = BC, Bbicota CH paBHa 9, tgA = —18£ Haiigute AC.

3.3.31. B tpeyroapnuke ABC yron C pasen 90°, sinA = 0,7. Halinute cuHyc BHeIlIHEero yrJa 1pu
BepliriHe A. '

3.3.32. B tpeyrombauxe ABC yron C pasen 90°, sinA = 0,55. Haiinure CHHYC BHEIIHEro yrJa
pH BepIlKHe A.

3.3.33. B rtpeyroabHuke ABC yroa C pasen 90°, cosA = 0,4. Haiixure KoCHHYC BHELIHEro yria
IpH BepllinHe A.

3.3.34. B tpeyrospnuxe ABC yron C paBeH 90°, cosA = 0,37. Haligute KoCMHYC BHelIHeTo yIja
IIpU BepiluHe A.

3.3.35. B tpeyronbuuke ABC yroxa C paseH 90°, tgA = 3. HaliguTe TaHreHC BHEHIHETO yTJja NPU
BepuInHe A. .

3.3.36. B tpeyroabuuke ABC yron C pasen 90°, tgA = 8.Haiinure TaHTeHC BHEIIHETO Yriia IpH
BepIlKHe A.

3.3.37. B tpeyronbauxe ABC yron C paseH 90°, tgA = % HaiiguTe TaHTeHC BHEIIHETO yrja Npu

BepirHe B.

3.3.38. B tpeyroapHuke ABC yron C paBen 90°, cosB = 1%—5— Hailinute xocuHyC BHeIIHero yria

npH BeplluHe A.

4

= HaiiguTte cuHyc BHeUIHero yrJja Impu

3.3.39. B tpeyronbuuke ABC yron C pasen 90°, sinA =
BepuinHe B.

3.3.40. B Tpeyrombuuxe ABC yron C pasen 90°, AB = 4, BC = 2. Haiinute cuHyc BHEIIHEro
yIJa Mpy BepiiuHe A.

3.3.41. B tpeyronbuuke ABC yron C pasen 90°, AC = 120, BC = 35. HaliauTe KocuHyC BHell-
HEro yrJjia Ipu BeplInHe A.

3.3.42. B tpeyronpuuke ABC yron C pasen 90°, CH — BbicoTa, AB = 12, cosA = % Hatigure AH.
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3.3.43. B tpeyronsnuke ABC yron C pasen 90°, CH — BricoTa, AB = 25, sin4 = % Haiinure AH.
3.3.44. B tpeyronbuuke ABC yron C pasen 90°, CH — BbicoTa, AB = 26, tgA = % Haiinute AH.
3.3.45. B tpeyronsuuke ABC yron C pasen 90°, CH — BbicoTa, BC = 14, sinA = —; Haiinure AH.

3.3.46. B napamnenorpamme ABCD sinC = %, AD = 6. HaiiguTe BBICOTY, OIyUIEHHYIO Ha CTO-
poHy AB.

3.3.47. B napamnenorpamme ABCD- BbicoTa, olylleHHass Ha cTOpoHy AB, paBHa 9, sinA = %
Hajtzure AD. 4 '

3.3.48. OCHOBaHMH PaBHOOEPEHHON Tparenuu PaBHBI 12 u 52. BokoBbIE CTOPOHBI PaBHBI 2.
Haiiayute cuHyc ocTporo yria Tpaneuuu. :

3.3. 49 OcHoBaHuA PaBHOOEAPEHHOM TPaIlelliy PAaBHBI 27 u 43. KocuHyc octporo yria Tpaneuuu

paBeH § Haiiaynte 60KOBYIO CTOPOHY.

3.3.50. Ha xueruaroii 6ymare ¢ pasmepoM kjieTkn 1 X 1 u306-
paxeéH yrosa. Halizute TaHreHc 3TOro yria. B
//
7 ,/
0 A
3.3.51. Ha xier4yartoii 6ymare ¢ pasmepoMm kietku 1 X 1 u306-
paxeéH yros. Haiiaute TaHreHc 3TOro yrJja. B
0 A

3.4. Mnowagn
3.4.1. Halinure niommaab NpAMOYTroJibHOTO TPEYTOJIbHUKA, €CJIM €r0 KaTeThl paBHbl 14 u 8.
3.4.2. Haiigute miomanaps npsiMOYTOJIBHOTO TPEYTOJbHUKA, €CJIM €r0 KaTeThl paBHHL 6 u 12.

3.4.3. Yros npu BepluuHe, IPOTHBOJIEKAMNIEH OCHOBAHUIO PAaBHOOEAPEHHOTO TPEYTOJNIbHUKA, PABEH
30°. BokoBast cTopoHa TpeyroJbHHKA paBHa 22. HaiianTe miomans 3TOro TpeyrojbHUKA.

3.4.4. Yron npu BepIiIuHe, IPOTUBOJIEKAIIEH OCHOBAHUIO PaBHOGEIPEHHOTO TPEYTOIbHUKA, PaBeH
150°. BokoBasi cropoHa TpeyrojpHHKa paBHa 40. Haiiure nomanb 3TOr0 TpeyroabHUKA.

3.4.5. HaiiguTe miomanb TpeyroapbHUKa, 1B€ CTOPOHBI KOTOPOTO paBHbI 12 U 4, a yroy Mexay HH-
Mu paseH 30°.

3.4.6. Haiinute niomazab TpeyroapbHUKA, IBE CTOPOHBI KOTOPOro paBHHI 15 u 8, a yros Mexay Hu-
mu paseH 150°.

3.4.7. Ilnomanp TpeyronpHuka ABC pasua 100. DE — cpeaHsas 1uHuA, napajiesbHas CTOpPOHe
AB. Haitaute nomaas Tpeyroyabiuka CDE,

3.4.8. Ilnomane tpeyronbuuka ABC paBHa 256. DE — CPEAHSs JIMHUS, NapajliesibHas CTOpoHe
AB. Haiigute miomans tpeyroabiuka CDE.
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3.4.9. Ilnowans tpeyronshuka ABC paBua 35, DE — cpexHsisi IMHMs, TapaJlieibHas CTOpoHe AB.
Haiinute miomanp tpanenun ABED.

3.4.10. Ilnomane Tpeyrombruka ABC pasna 170, DE — cpenmss JMHUS, NapaJLUie/ibHasi CTOpoHe AB.
Haiiaute nnomanp tpaneuuu ABED.

3.4.11. [lepuMeTp TpeyroybHuKa paBeH 24, a pafiiyC BIIMCAHHON OKPYXXHOCTH paBeH 4. Haiinure
ILTOMAAk 9TOrO TPEYTONbHUKA.

3.4.12. [lepumeTp TpeyroJbHHUKA paBeH 78, a pauyc BIMCAHHON OKPYXKHOCTH paBeH 6. Haiinure
IJIOIIA/b 3TOTO TPEYTOJbHUKA.

3.4.13. HaiinvTe mioma/b NpsMOYTOIBHOTO TPEYTOJbHHUKA, €CJIU €r0 KaTeT ¥ TUIIOTeHY3a paBHbI
COOTBETCTBEHHO 24 u 25.

3.4.14. bokosaa cropoHa paBHo6e,apeHHor0 TpeyroibHuka paBHa 20, a OCHOBaHME PaBHO 24.
HaiiuTe Mmiomagb 3TOro TpeyroabHUKa.

3.4.15. B TpeyrosbHuKe co cropoHaMHy 3 1 6 IpOBeZIeHB! BHICOTHI K 3THM CTOPOHaM. BhicoTa, mmpo-
BeICHHAsA K NIePBOM MX 3THX CTOPOH, paBHa 2. YeMy paBHa BBICOTA, IPOBEAEHHAS] KO BTOPOIl CTOPOHE?

3.4.16. B tpeyrosbHuke co ctopoHaMH 8 U 2 IIpOBeZieHBI BHICOTBI K 3TUM CTOPOHaM. BricoTa, mpo-
BeI€HHas K MEPBOM MX 3TUX CTOPOH, paBHa 1. YeMy paBHa BBICOTa, IPOBEAEHHAST KO BTOPOM CTOPOHE?

3.4.17. Croponbl napautenaorpamMma paBHel 10 u 70. BeicoTa, onyieHHas Ha EPBYIO U3 3THX CTO-
poH, paBHa 42. HaiifuTe BBICOTY, OMYLIEHHYIO Ha BTOPYIO CTOPOHY IapaJjijieorpaMMa.

3.4.18. CropoHbl napasuiesorpaMMa paBHbI 2 U 4. BeicoTa, omyieHHast Ha EPBYIO M3 3THUX CTO-
poH, paBHa 3. HaiinuTe BbICOTY, ONyIIEHHYIO HAa BTOPYIO CTOPOHY IapaJlelorpaMMa. ?

3.4.19. Haiigute miomaas poMba, eCiy ero guaroHany pasHel 12 u 6.

© 3.4.20. Haiigure TJoanb poMba, €C/IM eTo IUaroHaTH PaBHBI 5 U 18.
3.4.21. Haiigure miomaas pomba, eciu ero CTOpoHa paBHa 32, a OAMH U3 YIJIOB paBeH 150°.
3.4.22. Haiigure mtonaas poM6a, eciM ero CTOpoHa paBHa 23, a OMH U3 yIJIOB paBeH 30°.

3.4.23. HaiiauTe miowajap napajuiejiorpaMma, eciiy /iBe ero CTOpoHsl paBHb 18 1 11, a yroa mexay

o
HUMH paBeH 30°. N

3.4.24. HaiiauTe nionaap napajjerorpaMma, eCjii [Be ero CTOPOHBI paBHbI 7 ¥ 17, a yros Mexy
HUMH paBeH 150°.

3.4.25, OcHoBaHus Tpaneinuu paBHH 24 U 18, Bricota — 4. HaliguTe miomanab Tpaneunuu.
3.4.26. OcHoBaHUsI Tpaneluuy paBHH O U 22, BbicoTa — 2. HaliauTe niomaap Tpaneunuy.

3.4.27. CpenHsisi TMHUSI M BBICOTA TpPAIlElMH PaBHbI COOTBETCTBEHHO 5 M 2. Haiimute miomanb
TpalelHuH.

3.4.28. CpenHsis JAMHMS U BBICOTA TpAleUUH paBHbI cooTBeTcTBeHHO 6 u 13. HaiinuTe miomans
Tpamelym. _

3.4.29. Haiigure fuaroHanb KBaJpaTa, €CJAU €ro IUIOab paBHa 242.
3.4.30. HaiiguTte nuaroHasbp KBajparta, €CJU €ro IUIoHIafb paBHA 648.

3.4.31. Haiiaute cTOpPOHYy KBajpaTa, IUIOH[3Ab KOTOPOrO paBHa IJIOLIaAU NPAMOYTOJbHHKA CO
ctopoHamu 18 u 32.

3.4.32. HaiiguTe CTOpPOHY KBajpara, IJIOLfaZb KOTOPOTrO paBHa IUIOIIAAH INPSIMOYrOJbHHKA CO
cropoHamu 11 u 44.

3.4.33. IlepuMeTps! ABYX MOAOOHBIX MHOTOYTOJIbHUKOB OTHOCSITCS Kak 4:7. Ilnomans MeHb1ero
MHOroyrojibHuka paBHa 16. Haitaure niouanp 60Jbiero MHOrOyroJibHUKA.
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3.4.34. IlepumeTpsl ABYX NOJOOHBIX MHOTOYTOJIBHUKOB OTHOCSTCS Kak 3:5. [lnomaas MeHbiiero
MHoOroyrosibHuKa paBHa 18. Haiiavure niomans 6oJbinero MHOroyroJbHHKA.

3.4.35. HaiiguTte nepumeTp NpsIMOYTOJIBHUKA, €CJIM €0 ILIOMAAb paBHa 16, a oTHOIIEHUE cocel-
HUX CTOPOH paBHO 1:4.

3.4.36. Haiinure nepuMeTp NpsIMOYTOJIbHUKA, €CJH €ro ILIOMA/b PaBHA 8, a OTHOLIEHHE cocel-
HHUX CTOPOH paBHO 1:2.

3.4.37. Haiigute miomanp Kpyra, AJIMHA OKPY’KHOCTH KOTOPOTO paBHa ﬁ .

3.4.38. HaiimuTe miomans Kpyra, JUIMHA OKPYXHOCTH KOTOPOTO paBHa 507/7.

3.4.39. Haiiaure miomaas TPeyrojbHUKA, H300paXXEHHOIO Ha
KJIeT4aToi Gymare ¢ paamepoMm kietku 1 X 1 (cm. puc.).

3.4.40. Haiinure nuiomans TpeyroabHHKa, H300pPaKEHHOrO Ha ] 1
KJ1eTyatoit Gymare ¢ pasmMepoM kiietkd 1 X 1 (cM. puc.). ]

3.4.41. Haijinure mnyomanb TpeyroiabHHMKA, M300pa)KEHHOTO Ha T
KJIeT4aToi Gymare ¢ pasmepoM kiieTkd 1 X 1 (cM. puc.).

3.4.42. Hajinure mniomanb TpeyrojibHHKa, HM306pakéHHOrO Ha
KyeTyaToit Gymare ¢ pasmepom kietku 1 X 1 (cM. puc.).

3.4.43. Hajiiaurte njomanb TpeyrojbHHMKA, HM300paXEéHHOro Ha
KneTyaroii Gymare ¢ pasmepoM Kiaetku 1 X 1 (cM. puc.).
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3.4.44. Haiinure niomans TpeyroibHUKA, H300paXEHHOrO Ha
KJIeT4aToii Gymare ¢ pasmepom kierku 1 X 1 (cm. puc.).

3.4.45. Haiinure miomans napasienorpaMma, H306paxxéHHOro Ha
KseT4atoi 6ymare ¢ pasmepom knetku 1 X 1 (cM. puc.).

3.4.46. Haiigure riomans napanienorpaMma, H306pakéHHOro Ha
KjeT4yaToii Oymare ¢ pasmepoM kiaetku 1 X 1 (cM. puc.).

3.4.47. HaiinvTe muomans Tpamneiuy, H300paKEHHOM Ha K1eT4ya-
Toit Gymare ¢ paamepoMm ki1eTku 1 X 1 (cm. puc.). OTBeT Aaiite B KBajl-
paTHBIX CAaHTHMeTpax.

3.4.48. Haiigure miomanp Tpamenuu, n300pakEéHHOM Ha KiIeTya-
Toit 6ymare ¢ pasmepoM KkieTkd 1 X 1 (cm. puc.).

3.4.49. Ha kaeruaroii 6ymare ¢ pasmepom kiaetku 1 X 1 u306-
paxkén kBagpar. Haliaure ero miomans.
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3.4.50. Ha xneryaroii 6ymare ¢ pasmepom KieTku 1 X 1 u3006-
pakéH KBafipar. Haﬁ,ume €ro IVIOIaAb.

3.4.51. Ha kneruyatoit 6ymare ¢ pasmepom kietku 1 X 1 1306-
pax€éH npsiMoyrosibHUK. Haiaure ero maomans.

. 3.4.52. Ha xnervaroit 6yMare ¢ pasmepom kietku 1 X 1 u3ob-
pakéH npsMoyronbHuk. Haliaure ero nmiomazs.

3.4.53. Ha xneryaroit 6ymare ¢ pasmepom xaetku 1 X 1 u306-
paxén pom6. Haiimute ero miomais.

3.4.54. Ha xieryaroit 6ymare ¢ pasmepoM kietku 1 X 1 1306-
paxén pomb. Haiinute ero miomans.

3.4.55. Ha xneryaroii 6ymare ¢ pasmepom kiaetku 1 X 1 u306-
pak€H 4eThIpéxyrosbHUK. Hailiure ero miomanb.
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3.4.56. Ha xueryaroii 6ymare c pasmepoM Kaetku 1 X 1 u306-
pakéH yeThIpEXyronabHuK. HaliauTe ero mmomanp.

3.4.57. Ha xueryaroii Oymare ¢ pasmepom xsetku 1 X 1 u306-
paxkéH 4eTblpéxyrosbHuk. Halinute ero nmionians.

3.4.58. Ha kieryatoii Oymare ¢ pasmepoM kietku 1 X 1 u306-
paxkéH deTsipéxyronbHuK. Halinure ero niomans.
3.4.59. Haiiaure niomans TpeyroibHMKA, BEPIIMHBI KOTOPOIO [ AY [
uMeroT koopauHath (1; 2), (7; 2), (5; 5). Ll L1l ‘
2"" ﬂA
1+ i }
0f 1 517 F
: [
3.4.60. Hajinute nuomanb TPeyroJibHHKA, BEPIUHHBI KOTOPOTO [ AY
umeroT koopaunathi (1; 1), (5; 4), (1; 5). 54
: “ 4+
14 ;
o] 1 5 P
n |
3.4.61. HaiiguTe miomanas TpeyrojibHHKa, BEPIIMHBI KOTOPOIO [ AY
uMelor koopauHathl (3; 3), (5; 3), (2; 9). :54- L
1
:3-- -+ +
11
0l 12315 1
[
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3.4.62. Hajinure Iwomanb TPeyroabHUKA, BEPLIMHBI KOTOPOTO
uMeroT KoopauHatsl (5; 1), (5; 3), (1; 6).

3.4.63. HaiimuTe miomaib TPeyroJbHHKa, BEPIIMHBI KOTOPOTO
umerot koopauHarst (0; 0), (10; 7), (7; 10).

3.4.64. Haiinure ruomaab TpeyroJbHHKa, BePIIMHBI KOTOPOro
umerot koopauHats (0; 0), (2; 3), (3; 2).

3.4.65. Haiinure 1wronaap KBagpaTa, BEPUIMHBI KOTOPOTO UMEIOT
koopauHatsl (4; 1), (5; 4), (2; 5), (1; 2).

3.4.66. HaiinuTe mwiomanp MpsAMOYTOJbHHKA, BEPIIMHB KOTOPOTO
uMeloT Koopaunathl (2; 1), (6; 3), (5;9), (1; 3).

3.4.67. Haiinute nmiowmaap napajulesorpaMMa, BEpUIMHB KOTOPO-
ro umeloT koopauHathl (1; 1), (4; 1), (7; 4), (4; 4).
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3.4.68. Haiinure mroniagp napajuienorpaMma, BepIIHHBI KOTOPO-
ro uMeloT KoopauHatsi (6; 4), (6; 3), (2; 3), (2; 2).

3.4.69. Haiiavre nuomaab TpaneluyH, BepPUIMHBI KOTOPOH MMEIOT
koopmuHathl (1; 3), (5; 3), (4; 4), (3; 4). :

3.4.70. Haiinute momaap Tpamelyy, BEPIIHHBI KOTOPOH HMEIOT
koopauHarthl (5; 1), (5;7), (2; 6), (2; 5).

3.4.71. Ha xieruaToii Gymare HapucoBaH KpyT Iomazbio 76.
Haiinure miomaas 3alITPUXOBAaHHOTO CEKTOPA.

3.4.72. Ha xneruaroii 6ymare u3o6paxén kpyr. Kakosa niomaab
Kpyra, eCJI¥ IUIOW2/Ib 3alITPUXOBaHHOTO CeKTopa paBHa 147

3.4.73. Ha xseruaroii Gymare HapucoBaHbI aBa Kpyra. ILiomans
BHyTpeHHero kpyra pasHa 33. Halianre miomans 3amrpuxoBaHHOH

¢urypsi.
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3.4.74. Ha kneryaroii 6ymare HapucoBaHO nBa Kpyra. Iljomiasip BHyTPEHHero Kpyra paBHa 4.
Haiizure muomaapb 3alITPUXOBAHHOMN (PUrypsl.
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3.5. CrepeomeTpus

3.5.1. B ky6e ABCDA,B,C,D, naiiaure yron mexxay npsimeimut BC; u A;C,. OTBer paiite B rpa-
aycax.

3.5.2. B xy6e ABCDA,B,C,D, Touka K — cepenuna pe6pa AB, Touka L — cepeuna peGpa AD,
Touka M — cepenuna pebpa AA,. Haiiaute yron LMK. OtBer paiite B rpagycax.

3.5.3. B nipaBuibHo#M mectuyroibHoi npusme ABCDEFA B,C,D,EF,, Bce pébpa KoTOpo# pas-
Hbl 6, HaiiauTe yroa Mexay npsmeiMu DE u F;A,. OtBer naiite B rpajycax.

3.5.4. B npsamoyroasroMm napasenenunene ABCDA,;B,C,D, u3BecTHb! Aauibl pédep AB = 6,
AD = 18, AA, = 8. Hallnure gHyc yria mexxay npsambimu C;D 1 AB.

3.5.5. Haiizute pacctrosHue Mexay BepmidHamMM B ¥ D OPAMOYTOIBHOTO Napajiesienunena
ABCDAB,C,D,, nast xotoporo AB = 4, AD = 3, AA, =17.

3.5.6. Haiijiure pacctostHue Mexnay BepminHamu A u D, TpAMOYTOJBHOTO Tapasiieseniiena
ABCDAB,CD,, nns xotoporo AB =9, AD = 12, AA,; = 5.

3.5.7. B npsamoyronbHoM napainenenuneae ABCDAB,C,D, ussectHo, uyto D,C, = 1, BB, = 2,
B,C, = 2. Haiigute nmuny auaronamu CiA.

3.5.8. B anMdyroanOM napasnenenunene ABCDA,B,C,D, u3BecTHo, 4To CD = 4, B,C, = 12,
DD, = 3. Haiinute nnvny nuarodanu DB,.

3.5.9. B npsamoyroneHoMm mapainenenunene ABCDA,B,C,D, wusBectHo, uto AC, = }/ 14,
BB, =1, A\D, = 3. Haiiaute nnuny petpa DC.

3.5.10. B npsmoyroapHom napamnenenunene ABCDA,B,C,D, ussectHo, uto BD, = 3Y/2,
CiD, = 4, BC = 1. Haitaute nnuny pebpa DD,.

3.5.11. B npaBUJIBHOH IIECTUYTOJBHOM IIPU3ME ABCDEFAlB1C1D1E1Fi Bce péOpa paBubl 7. Haii-
auTe paccrosHue Mexay Todkamu C u F.

3.5.12. B nmpaBuibHo# mectuyronasHoil npusme ABCDEFA B,C,D,EF, Bce pébpa pasusi 4. Haii-
JIUTE PACCTOSTHIE MEXAY Toukamu E u A,.

3.5.13. B npaBunpHO# yeTbipéxyrosnbHoil nupamunae SABCD touka O — LEHTp OCHOBaHUH, S —
sBepmmHa, SC = 25, BD = 14. Haiinute nmuny orpeska SO. ’
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3.5.14. B npaBuibHO# 4eThipéxyronbpHoil nupamune SABCD Ttouka O — HEHTP OCHOBaHUs, S —
BepiuiuHa, SO = 30, SA = 34. Haiigurte nainy orpeska AC.

3.5.15. B mpaBuiIbHOI 4eTHIPEXYTONBHOM nHpaMue 6okoBoe pebpo pasHo 10, a cTopoHa ocHOBa-
HHUS paBHa 812" HaiiuTe BBICOTY ITMPaMHIEL

3.5.16. B nmpaBubHOI# ECTHYTOIbHON NUpaMuie GOKOBOe peGpo paBHO 13, a cTOpoHa OCHOBaA-
HUs paBHa 5. HaiiniuTe BBICOTY MMpaMUABL

3.5.17. BhicoTa KOHyca paBHa 5, a AMAMETP OCHOBaHMSI — 24. Hz;ﬁnme 06pasyolnyo KoHyca.
3.5.18. Bhicora KOHyca pasHa 16, a iiimHa oOpasymomeit — 34. Haiinure qguaMeTp OCHOBaHHUS KOHYCA.

3.5.19. Oxkoso koHyca onucaHa cdepa (chepa cOxEepKUT OKPYKHOCTb OCHOBAHMSI KOHYCa M €ro
BepuiuHy). lleHTp cdepsl HaxoaWTCss B LEHTPe OCHOBaHHs koHyca. O6pasymomast KoHyca paBHa
781/7 . Haiinure paauyc cdepsl.

3.5.20. OkoJo koHyca onucaHa cgepa (cdepa cOLepKUT OKPYXKHOCTh OCHOBaHUs KOHyCa M €ro

BepiuHy). LleHTp cepsl Hax0AUTCS B LIEHTPe OCHOBaHUs KOoHyca. Paguyc cdepsl paBen 55y/2". Haii-

auTe 00pa3yolIyo KOHyca. ,
3.5.21. Haiiaure paccrosinue mexay BepmmmHamu D, u By D, 2 .
MHOTOrpaHHHKa, H306pakéHHOro Ha pucyHke. Bce nByrpaHHble 'y 2
yIJIbl MHOTOTPAaHHHKA IIPSIMbIE. , A, | 2
B D
2 : 1 C1
|
A1 | B 1
9 |
|
!
D)- ——— —— C
] Pie
7
7
A 4 B

3.5.22, Haiiaute paccrosinue Mexay BepmiuHamMu D u By

MHOTOTPaHHHKa, U300paXkEHHOTO Ha pUCyHKe. Bce aAByrpaHHbIe
yIJIbl MHOTOTPaHHHKA TIPSIMBIE.

3.5.23. B npsimoyrosbHoM napawienenuneae ABCDA,B,C,D, pe6po CD = 2, pebpo BC = V5,
pe6po CC; = 2. Touka K — cepeauna pebpa DD;. Haligure miomaap cedeHis, IpOXOAAIIETo Yepes
touku Cy, By u K.

3.5.24. B npsmoyrosbHom mnapasutenenunese ABCDA;B{C,D; u3BeCTHB JIMHBI pébep:
AB = 12, AD = 16, AA, = 13. Haiinure Iwiomaapb cevyeHus, Ipoxoasimero yepes sepumnnl D, Dy u B.
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3.5.25. Pé6pa mpasuabHOro Terpaszapa pasHbl 17. Haliaure nmiomanb cedeHus, MPOXOASALIETO de-
pe3 CepelvHBI YETHIPEX €ro pédep.

3.5.26. Pébpa mpaBuibHOTO TeTpasapa paBHbI 24. Haiigure niomanab cedeHus, MpOXOAAIIETO de-
pe3 cepefiuHBI YeTHIPEX ero pébep.

3.5.27. B mpaBuibHOH 4eTHIPEXYTOIbHON MUpaMue Bce pébpa paBHbI 25. HalinuTe miomans ce-
YeHUs] TUPaMU/BI IUIOCKOCTDIO, IPOXO/SAINEN Yepe3 cepeHbI G0KOBBIX PEGep.

3.5.28. B mnpaBusibHOM 4eTHIPEXYTOIbHON nMupamMuze Bce pébpa paBubl 32. Halinute miomans ce-
YeHUsI TUPaMUBI IUIOCKOCTBIO, IPOXOSAINEN Yepe3 cepeaAuHbl O0KOBBIX pébep.

3.5.29. B mpaBusbHO# TpeyronbHoit npusme ABCA(B,C; CTOpPOHBI OCHOBaHHii paBHBI 8, 6OKO-

Bble pé6pa paBHbl 20. Haiizute muromanp ceyeHus NpuaMbl IUIOCKOCTBIO, IPOXOAsIIIEil Yepe3 cepeau-
HEI pébep AB, AC, A;B, u A,C,.

3.5.20. B IpaBUJIbHOM Tpeyro/bHoit npusmMe ABCA B, C,; cTOPOHBI OCHOBaHMii paBHBI 11, 60KO- -

Bble péOpa pasubl 1. HalinuTe miomanp cedeHus MPU3Mbl IIOCKOCTBIO, IPOXO/AIIEH Yepe3 cepefuHbl
pébep AB, AC, A;B, u A,C,.

- 3.5.31. B npsamoyroibHOM ‘napa.nJIeJlennne,ue ABCDAB{CiD; u3BeCTHB UIMHBI pébep:
AB =17, AD = 15, AA, = 8. HaiiauTte momanp cedeHus1 MapajUie/ieluIeia INIOCKOCTHIO, IIPOXO/Is-
utelt yepe3 Touku A, Bu C,.

3.5.32. B npsAMOyronbHOM mapasiesienuiese ABCDAB;{C;D; u3BeCTHB JIMHBI pébep:
AB = 20, AD = 16, AA, = 12. Haiigure IIOImAND CeYEHHs NapalleIeNHIeaa MI0CKOCTBIO, NPOX0-
nsimedt yepes Touku A, B u C,.

3.5.33. [lnomanps ocHOBaHMs KOHyca paBHa 817, Bbicota — 2. Haliaure miomans oceBoro ceue-
HUS KOHYca.

3.5.34. Iliomanp ocHOBaHUs KOHyca paBHa 497, Bbicota — 5. HailiguTe miomanp oceBoro ceve-
HUS KOHyCa. :

3.5.35. Bricora koHyca paBHa 8, a iyiHa obpasyouieit — 17. Hafiaure miomanb oceBoro ceueHust
3TOrO KOHyCa.

3.5.36. /luameTp oCHOBaHUS KOHYca paBeH 8, a miauHa obpasyomeii — 5. HaiiauTe niomazs oce-
BOT'O C€YEHMs 3TOro KOHYcCa. :

3.5.37. Pé6pa npsiMOYroJbHOTro napajijie/ieNuIea, BHXOASAMUE U3 ONHOM BEePHIMHEI, PaBHHI 1, 2
u 6. Haiinure miomanp ero moBepxHOCTH.

3.5.38. [Ipa pe6Gpa mpsIMOYTrOJIbHOTO Mapajlie/ieNuIe/ia, BHIXOASIINE M3 OfHON BEPIIMHbI, PAaBHEI
10 u 5. [lnaronanp mapajuiesenunena pasHa 15. Halinute niomanb noBepxXHOCTH Mapalijiesielniesa.

3.5.39. Ilnomazns nmoBepxHOCTH Kyba paBHa 200. Haiinure ero guaroHann.
3.5.40. IInomans moBepxHOCTH Kyba paBHa 72. Halinure ero auarosais.

3.5.41. HatiauTe niomanb 60K0BOI MOBEPXHOCTH MPABHIBHOM IIECTHYTOJBHOM IPU3MBI, CTOPO-
HBI OCHOBaHHUsI KOTOpO# paBHbI 3, a BhICOTa — 6.

3.5.42. Haiiaute nuomanb 60KOBOM MOBEPXHOCTH MPABUIBHOM HIECTHYTOJIbHOM MTPU3MBI, CTOPO-
Ha OCHOBAHHs KOTOPOH paBHa 5, a BeIcoTa — 5.

3.5.43. JiBa pe6pa NpsMOYTOIBHOTO MapaJuieseluIe/la, BRIXOIANNE U3 OXHOM BEpPUIMHbI, PaBHBI
6 u 8. I1omans noBepXHOCTH Mapajlieenunena paBHa 768. Haiinute ero muaroHas.

3.5.44. /IBa pebpa NpsIMOYTOJBHOTO MapaJjeenumnesa, BBIXOJSIIIME U3 OJIHOM BEPIUMHBI, PaBHBI
12 n 16. Ilnomane noBepxHoCTH Mapajulenenunesa pasHa 3072. Hajiaure ero quaroHa.
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3.5.45. Ecnu kaxnoe pebpo Kyba yBeIWYUTH Ha 2, TO €r0 ILIOWAAb NOBEPXHOCTH YBEIUMYUTCS
Ha 192. Haiigute pebpo Kyba.

3.5.46. Ecmu xaxnoe pebpo Kyba yBeIHYHMTh Ha 2, TO €ro ILIOIAJAb MOBEPXHOCTH YBEJHYUTCS
Ha 144. Haiiaure pebpo kyba.

3.5.47. Haiinute 60x0BO€ peOpO MPaBUIbHOM YETHIPEXYTONBHOM MPU3MBI, €CJIH CTOPOHA €€ OCHO-
BaHUs paBHa 20, a MoLagb noBepxHoCcTU paBHa 1760.

3.5.48. Haiiaute 60k0BO€ pebpO MPaBUIbHON YeTHIPEXYTOIBHON MIPU3MBI, €CJIM CTOPOHA €€ OCHO-
BaHus paBHa 30, a IJoLaZb MOBEPXHOCTH paBHa 2760.

3.5.49. OcHoBaHMeM NPAMOH TPEYrOJbHOU MPU3MBI CJIYKHUT IPSIMOYTOJIbHBIN TPEYrOJIbHUK C Ka-
TeTamMM 3 U 4, BbICOTA NIpU3MBbI paBHa 6. Haliaute miomans eé l'IOBerHOCTH

3.5.50. Haiigurte nioniaab HOBerHOCTI/I NPSIMOM MPU3MBI, B OCHOBAaHUH KOTOPOH JIEXHUT poMb ¢
JMaroHaJIsIMH, paBHbIMU 9 U 12, 1 60KOBBIM pebpPOM, paBHbIM 6. -

3.5.51. CTOpOHBI OCHOBaHMSI MPAaBUJIbHON YETHIPEXYTOIbHOM NMUPaMUABl paBHbI 12, 60KOBbIE PEO-
pa paBubl 10. HaiinuTe niomaznb moBepXHOCTH 3TON MUPAMU/IBL.

3.5.52. Hailinute miowmazp MOBEPXHOCTH MMPaBUJIbHOMN quprexyr()JIbHon MHUPaMUbI, CTOPOHBI
OCHOBaHHSI KOTOPOM paBHBI 24, a BBICOTa paBHa 5.

3.5.53. CTOpOHBI OCHOBaHUSI PABUJIBHOMN IIECTHYTOJIbHON MUpaMuisl paBHbl 10, 6okoBbie péGpa
paBubi 13. Haiigute nyomans 60koBoii HOBerHocm 3TOU NHMPaAMMIBL.

3.5.54. CtopoHbl OCHOBaHUSA HpaBI/IIII)HOI/I [IeCTHYTOJbHON MUpaMU/IbI paBHbl 16, 6oxoBbIe pébpa
pasubr 17. Haiinure nmnomans 60K0BOI MOBEPXHOCTH 3TOH MUPaMHIbL.

3.5.55. /ls1MHA OKpY/KHOCTH OCHOBaHMST MJIMHJpA paBHa 3, BbicoTa paBHa 8. Hainute mirowans
OOKOBOW IMOBEPXHOCTH IUJIMH/PA.

3.5.56. /liiuHa OKpYy’KHOCTHM OCHOBaHHMs IIMJMHApa paBHa 9, BeicoTa pasHa 11. Haiizaute miomais
OOKOBOH 1TOBEPXHOCTH IIHIHHAPA.

3.5.57. [limHa OKPYAHOCTH OCHOBaHHs KOHyca paBHa 3, oOpasyioiuasi paBHa 6. Haitnure nuo-
11a/{b OOKOBOIT MOBEPXHOCTH KOHYcCA.

3.5.58. /[;iyHa OKPYXHOCTY OCHOBaHWA KOHyca pasHa 7, cOpasyromas paHa 26. Hailaute nuio-
a1 OOKOBOI1 NMOBEPXHOCTH KOHYCA.

3.5.59. lIpaBunbHasg 4eTbIPEXYToJibHAA TIpU3Ma OITMCaHa OKOJIO IU/IMHJPA, PAAUYC OCHOBAHMA 1
BbicOTa KoToporo paBbl 10. Haiiaurte mwiomans 6G0KOBOI OBEPXHOCTH r[[)I/I3\1bI

3.5.60. IIpaBusibHast YETBIPEXYLOJBHAS MMPU3Ma OIIMCaHa OKOJIO IIUJIMHAPA, paAnyCc OCHOBAHUA 11
BBICOTa KoTOporo pasHsl 12. Haiianrte miomanab 60KOBOH MOBEPXHOCTH MPH3MBL.

3.5.61. I[[navHAp U KOHYC UMEIOT 00liiie OCHOBaHHE U BBICOTY. BbicOTa LIMJIMHAPA paBHa PaauyCy
ocHoBaHuUsA. Ilnomaab GOKOBOM MOBEPXHOCTH IMJIUHADPA PaBHA 197/2". Haiigute miomans 60KOBOii
[IOBEPXHOCTU KOHYCA.

3.5.62. InaMHAp ¥ KOHYC UMCIOT 0DII[Me OCHOBAHME M BBICOTY. BBICOTa IMJIMH/PaA PaBHA PaMyCy
ocHoBanusl. 1Liomanp 60KoBoil MoBepxHOCTH UMAMHApa paBHa 417/2. Haiiaute miomanb 60koBoit

MOBEPXHOCTH KOHYCA.

3.5.63. OKoJ10 Wapa OMHCaH [WIHHAP, MJIOILALb TOBEPXHOCTH KOoTOoporo paBHa 3. HaiauTte nio-
IaJb MOBEPXHOCTHU LIApA.

3.5.64. Oxo710 1apa ONKCan WHIWHAD, [UIOMIAAbh TOBEPXHOCTH KOTOPOTro paBHa 57. HaiinuTe mio-
11aj{b IOBEPXI"OCTH HIapa.
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3.5.65. Bo cKo/IBKO a3 yBeIMIMTCA ILIOMAAb IOBEPXHOCTH mapa, €CJIM PajIuyc Iapa yBeJIUuduTb
B 3 pa3a?

3.5.66. Bo ckobKO pa3 yBeJMYUTCA IIJION[aAb IOBEPXHOCTH IlIapa, €CJIU pauyC 1apa yBeJIU4YUTh
B 11 pas?

3.5.67. Paguycel aByx mapoB paBHH 24 u 32. Haiiaure paguyc mapa, IJoIiaas IOBEPXHOCTH KO-
TOPOTO PaBHa CyMMe ILIOMaflel IOBEPXHOCTel ABYX JaHHbBIX 1HApOB.

3.5.68. Paguycsl aByx mapoB paBHbI 24 u 45. Haiiaure paauyc mapa, Njomaab OBEPXHOCTH KO-
TOPOTO PaBHA CyMMe IUIona/iel IOBepXHOCTeH ABYX AaHHbBIX I1apOB.

3.5.69. Tpu peGpa MpsIMOYrOJIbHOTO TapasulesieluNesia, BHIXOAANIMEe U3 ORHOI BEPUIMHBI, PaBHBI
1, 6 u 36. Haiinute pe6po paBHOBEIHUKOrO eMy Kyba.

3.5.70. Tpu pebpa mpsiIMOYroJbHOTO IMapaJijieeNune/ia, BbIXOASIME U3 OQHOW BEpIIMHbI, PaBHBI
2, 4 u 64. Haiinute pe6po paBHOBEIMKOIO eMy Kyba.

3.5.71. Haiigute 06bEM NPaBWJIbHOM IIECTUYTOJBHON NPU3MbI, CTOPOHBI OCHOBaHUs KOTODPOM

paBHH 4, a 60KoBbIe pebpa paBubl 37/3.

3.5.72. Haiinure 00béM NpPaBHIBHON IIECTHYTOJbHOM IIPU3MBI, CTOPOHBI OCHOBaHHMS KOTODOM

paBHBI 6, a 6oKOBbIE peGpa paBHbE /3.

3.5.73. OcHoBaHHEM NPSIMOI1 TPEYTOJbHOMN MPU3MBI CIIY>KUT IIPSMOYTOJIbHBIH TPEYTOJIbHUK C Ka-
teramu 2 u 3, 60KoBoe pe6po paBHO 6. Haiiaure 06bEM IIPU3MBIL.

3.5.74. OcHoBaHMEM NIPSIMOI TPEYTOJIbHOM IIPU3MBI CIY>KUT IIPSIMOYTOJIbHBIN TPEYTOJBHUK C Ka-
tetaMH 5 U 12, 60koBoe pebpo pasHo 10. Haiizute 06bEM MPU3MBIL.

3.5.75. B npaBusbHOl 4YeTHIPEXYTOJBHON MHMpaMKE BBICOTa paBHa 2, 60xoBoe pe6po paBHO 7.
Haiinure e€é 06béM.

3.5.76. Haiiaute 065€M nupaMuzbl, BHICOTa KOTOPOIi paBHa 1, a OCHOBaHHE — NPSIMOYTOJBHUK CO
cropoHamu 2 u 3.

3.5.77. CTopoHa OCHOBaHMsI IPaBUJIbHOM 1IECTUYTOJbHOM NMMpaMUbl paBHa 4, a yroa Mexiay 60-
KOBOM I'paHbIO U OCHOBaHHMEM paBeH 45°. Haiigute 06b€M nrpamMubL.

3.5.78. CropoHa OCHOBaHUS NPaBUJIbHOM IIECTUYTOJbHOW NMUpaMMAbl paBHa 12, a yrox Mesxay
GOKOBOI1 TPaHbIO M OCHOBaHHEM paBeH 45°. Haiiure 06b€M MUpaMHUIBbL.

3.5.79. OcHoBaHMEM NPSIMOH TPEYTOJIbHOM MPU3MBI CJIY>KHT IIPSIMOYTOJIbHBIN TPEYTOJIbHUK C Ka-
TeTaMu 2 U 3, 06béM npusmbl paBeH 18. Haiinute 60koBoe pe6Gpo MPH3MBIL

3.5.80. OcHoBaHMeM NPSIMOI TPEYTOJIBHOM MPU3MBI CJIYKHT IPSIMOYTOJBbHBII TPEyTOJIbHUK C Ka-
tetaMu 4 u 6, 06béM npu3Mbl paBeH 48. Haiiiute 60K0Boe peGPO MPU3MBIL

3.5.81. Haiigure 06béM MUpaMuUIbl, BBICOTa KOTOPOii paBHa 6, a OCHOBaHHE — MPSAMOYTOJbHHUK CO
ctopoHamu 7 u 16.

3.5.82. Haiinurte 06EM paBUIBHOM TPEYTOJIbHON MHAPAMUIbl, CTOPOHBI OCHOBAHHUS KOTOPOH paB-
HBI 8, a BBICOTa paBHa /3.

3.5.83. Bricora koHyca paBHa 7, obpa3yomas paBHa 10. Haiinurte ero o6b€M, e€HHbIM Ha T.

3.5.84. O6bém napawtenenunena ABCDA,B,C,D, pasen 21. Haiizure 065M TpeyroJbHON mupa-
muzasl B,ABC.

3.5.85. O6bém napamnenenunena ABCDA,B,C,D, pasen 66. Haitinute 06béM TpeyroibHOM nupa-
muzasl BA B, C;.
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3.5.86. Haiinute 06bém napanenenunena ABCDA,B,C,D,, eciu 06béM TpeyrobHON MHpaMu/bl
ABDA, pasen 21. '

3.5.87. O6bém napannenenunena ABCDA,B,C,D; pasen 3. Haiinure 06béM TpeyronbHOi nupa-
muzast ADCB,. ‘

3.5.88. Haiinure 06BbEM MHOTOrpaHHMKa, BEpPIIMHAMH KOTOPOro SBJsIOTCA Touku B, C, D, C
npsAMoyrosibHoro napauienenunena ABCDAB,C,D,, y xoroporo AB = 9, AD = 10, AA, = 3.

3.5.89. HaiinuTe 065EM MHOTOTPaHHMKA, BEPIIMHAMU KOTOPOTO ABJAOTCS Touku A, C, D, D, nipsi-
MoyrosbHOro napayuenenunena ABCDA,B,C,D,, y xotoporo AB =9, AD = 12, AA, = 5.

3.5.90. Haiinure 06béM MHOrOrpaHHMKA, BEpIIMHAMH KOTOPOrO sIBIsIOTcs TOYKH A, B, D, A,, B,
npsaMoyroJbHoro napaeneimnena ABCDAB,C,D,, y xotoporo AB = 6, AD = 5, AA, = 4.

3.5.91. Haiigure 06béM MHOTOTPaHHMKa, BepIIMHAMH KOTOPOTo aBisiorcs Touku C, D, A, By, C,,
D, nmpsmoyrosnbHoro napamnenenunena ABCDAB,C,D,, y xotoporo AB = 6, AD =9, AA, = 3.

3.5.92. Haiinute 06b6M MHOrOrpaHHHKA, BEPLIMHAMU KOTOPOTO SIBJIAIOTCSA TOYKH A, B, C, C, npa-
BWJIBHOH TpeyrosibHo# npusmel ABCA B, C,, nnomanb ocHoBaHMs KOTopoit paBHa 9, a 60koBoe pebpo
paBHoO 6.

3.5.93. HaiinuTe 06bEM MHOrOrpaHHKKA, BEPIIMHAMH KOTOPOTO SIBJISIOTCS ToYku A, B, C, A, nipa-
BUJIbHOM TpeyroJibHoi npuamMsl ABCA B, C, Iwiomaab 0OCHOBaHHsI KOTOPO# paBHa 15, a 6okoBoe pebpo
PaBHO 7.

3.5.94. Haiinure 06béM MHOTOrpaHHUKA, BEPIIMHAMH KOTOPOIO SIBJASAIOTCA TOYKH A, B, Ay, By, C1
npaBWJIBHOM TpeyronbHoM npusmsl ABCA,B,C;, niomaab OCHOBaHUSI KOTOPOii paBHa 7, a GOKOBoe
pebpo paBHO 9. .

3.5.95. OT TpeyrosbHO#N NpHU3MbI, 06BEM KOTOPOM paBeH 9, OoTCeyeHa TPEyroJibHasi NMMpaMHuia
IIJIOCKOCTBIO, IPOXOJAIIEH Yepe3 CTOPOHY OJTHOTO OCHOBaHMS U ITPOTUBOMNOJIOXKHYIO BEPIIMHY APYTOro
ocHoBaHus. Haiinute 06bEM ocTaBIIEHCS YacTH.

3.5.96. O6DbEM mpaBUABHOM 4YeThIpEXyroibHOM mupamuzabl SABCD pasen 196. Touka E — cepe-
auHa pe6pa SB. Haitaute 06béM TpeyrosbHoii mupamuast EABC.

3.5.97. Ot TpeyroapHOi mupaMuIbi, 06bEM KOTOPOI paBeH 84, OTCeueHa TpeyroJibHasl IIMPaMuUia
IJIOCKOCTBIO, MPOXOJsillied 4epe3 BepUIMHY NMUPaMHAbI U CPEeAHIOI JUHHUIO OocHOBaHus. Hatinure
00BbEM OTCEYEHHOM TPEYTOJIHHOM MUPAMHUIBL.

3.5.98. O6béM TpeyrosbHOi mupamuabl paseH 10. [110cKOCTh MPOXOAUT Yepe3 CTOPOHY OCHOBa-
HUS 9TOU MUPaMH/IBl U TIepeceKaeT IPOTHBOIOJIOXKHOE 60KOBOE pedpO B TOUKe, JeIsIleil ero B OTHO-
mweHuy 2:3, cuuTas OT BepIIUHBI MupaMubl. Haiiaurte 601bmui u3 00bEMOB IHPAMKI, HA KOTODbIE
IUIOCKOCTh Pa36HBAaeT UCXOAHYIO MHPAMULY.

3.5.99. IIpsiMoyrosbHBIN NMapasiesenuie]i OIMCaH OKOJIO IWIMHAIPA, PAAKyC OCHOBAaHUS U BBICO-
Ta KOTOpPOro paBHbl 4,5. Haitaure 065éM nmapautenenumnena.

3.5.100. IIpsamoyrosnbHBIA Tapajutesienunes, onucaH okosno cohepol paguyca 3,5. Haiigure ero
00BEM.

3.5.101. IIpsaMoyro/bHBIM Napa/ulejienuIes] OIMHCaH OKoJo cdepbl paxuyca 5. Haiigurte ero
06BEM.

3.5.102. B ocHOBaHMM NPSAMOI NMPHU3MBI JIEKUT KBaJApaT co CTOPOHOH 5. BokoBbie pébpa paBHBI

4 1 ] i}
;. HaI/IIlI/ITe O6'beM LHUWINHADPA, ONHCAHHOI'0 OKOJIO 9TOU IIPU3MBI.

68



3.5.103. B ocHOBaHMH TIPAMO# NIPU3MBI JIEXKUT NPSMOYTOJIbHBIA TPEYTOJbHHK C KaTeTaMu 7 u 9.

v 10 o - . “
Bokosbie pé6pa paBHbI - Haiigure 06béM UIMH/PA, OITMCAHHOTO OKOJIO 3TOH IIPH3MBL

3.5.104. IlunuHAp U KOHyC MMeEOT obllee ocHOBaHHMe U OOIIyi0 BhicOTY. Bbraucaute 06béM Hu-
JUH/PA, eci 00BEM KOHyca paBeH 84.

3.5.105. Ilunmuzap u KoHyc MMeloT obuiue ocHoBaHue M BhicoTy. Haiinure 06béM KoHyca, ecan
00BbEéM IMINHIPA paBeH 9.

3.5.106. IlunuHap onucaH OKOJIO mapa. O6béM uauHApa pasel 78. Haiinnte 06béM mapa.
3.5.107. Ilununap onucaH okojo mapa. O6bém mapa pasen 66. Haitaure 06p€éM HuIMHADa.

3.5.108. Konyc BnucaH B map. Paguyc ocHoBaHUS KOHYCa paBeH paJuycy iuapa. OO6béMm miapa pa-
BeH 24. Haiinure 06péM KOHycCA.

3.5.109. Konyc snucan B map. Paauyc ocHOBaHHsI KOHyca paBeH paauycy mapa. O0béM KoHyca
paBeH 60. Haiimute 06béM mapa.

3.5.110. B mwmmnapuveckuit cocyn Hamau 2000 cM® Boabl. YpoBeHb KHUAKOCTH OKa3aJcsi paB-
HBIM 16 cM. B Boly mOTHOCTBIO MOrPY3MiIN AeTasib. IIpy 3TOM ypoBeHb XKHUAKOCTH B COCY/l€ ITOAHSLICS
Ha 12 cM. Uemy paBeH 06béM seTann? OTBeT BHIpAsUTe B CM3.

3.5.111. B cocyza, uMeromuii popMy NpaBUIBHOM TPEYTONbHON IMpU3MBbL, Hasuau 1200 cm? Bogs! u
MOJHOCTHIO B Heé MOrPY3UJIM AeTadb. IIpH 3TOM YypOBEHb XXMIKOCTH B COCYZ€ IHOAHSIICSI C OTMETKU
25 cM 10 otMeTKH 28 cm. UeMy paBeH 06bEM netanu? OTBET BhIpasHTe B CM3.

3.5.112. B uuiuHAPHYECKOM cocyze ypoBeHb xuzikoctu aocturaeT 20 cm. Ha xakoii Bricote Oy-
JeT HaXOAUTHCSA YPOBEHb XUAKOCTH, €CJIM €€ MepeUTh BO BTOPOH LWIMHAPHYECKHH COCY, TUaMeTp
KOTOpOro B 2 pasa 6osbine auamerpa nepBoro? OTBET BhIPAa3WTe B CAHTUMETPAX.

3.5.113. B cocyz, umeronuii ¢GopMy NpPaBWIBHOM TPEYTOJBbHONH NMPH3MbI, HAIMIHU BOAY. Y POBEHD
BozIbI locturaeT 36 cM. Ha kakoit BbicoTe OymeT HaXOAUTbCSA YPOBEHD BOABL, €CJIH €€ MEPENUTD B APY-
roii Takoi e COCyZl, y KOTOPOro CTOPOHA OCHOBaHUs B 3 pa3a 6osbiie, yeM y nepsoro? OTBeT Bbipa-
3UTe B CAaHTUMETpaXx.

3.5.114. O61péM nepBoro UHAMHAPA paBeH 72 cM3. Y BTOPOro UWIMHAPA BHICOTa B 3 pasa Goblile,
a paguyc OCHOBaHMs — B 4 pa3a MeHbllle, yeM y nepBoro. Haitnute 06béM BTOpOro unaunzapa. Oreer
HaiiTe B KyOUYECKMX CAHTHMETpaXx.

3.5.115. Opna nuIMHAPHYECKasi KPYXKKa B/IBOE BHIIlIe BTOPOH, 3aTO BTOpas B MOJITOPA Pa3a HIKPE.
Haiiznte oTHomenue 06béMa BTOPOH KPYXKKH K 0OBEMY NEPBOIA.

3.5.116. B cocyzne, nmeomeM (GopMy KOHyca, YPOBEHDb KHAKOCTH JO-
CTUTaeT %— BBICOTBI. O0BEM XKHUAKOCTH paBeH 45 M. CKONIPKO MHJUIHIHT-
POB XKHIKOCTH HYXHO JOJHTH, YTOOBI MOMHOCTHIO HAIIOJHHTD. COCY/?

3.5.117. B cocyne, umeioimem ¢opMy KOHyca, YPOBEHb KHAKOCTH JI0-
cTHraer — BBICOTH. O6BéM xuakocTd pased 10 M. CKOIBKO MMJLIHINT-

3
POB MKOCTH HY>KHO H4OJINTD, yTOOHI IIOJTHOCTBIO HAIIOJTHUTD cocyzx?

3.5.118. Bo ckonbKO pa3 yBeJHYHTCSI 0O6BEM 1Iapa, eCiIM ero PAAHyC YBEJIHYHTh B YEThIpe pa3a?

3.5.119. Bo ckoJbKO pa3 yBeJHYHTCSI 0OBEM LIapa, €CIH €ro PajuyC YBEJIUYUTD B IATh pasa?
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4. HAYAJIA MATEMATUYECKOIO AHANU3A

4.1. TeomeTpuyecKuit U (PU3UYECKHMA CMbICN NPOU3BOAHOM

4.1.1. Tlpsamaa y = 8x +9 napasnnensHa kxacatenpHoil K rpaduky ¢yHkuumum y = x2+ Sx + 6.
Haiigure abciuccy TOYKH KacaHMsL.

4.1.2. Ilpamas y = 7x + 4 mnapajnenpHa kacaTesJbHOH K rpaduky ¢yHkmmu y = x2 —4x — 8.
Haiiaure abCIiucCy TOYKH KacaHUA.

4.1.3. Ilpamas y = 6x — 9 aBasderca kacaTeabHOM K rpaduky dyHkmum y = x3 —x2+ 6x — 9.
Haiiaute abciuccy TOYKH KacaHHMsL.

4.1.4. Ilpsamas y = 3x — 2 saBasieTcs KacareiabHOU K rpadpuky pyHkiuuu y = x3 —5x2+6x+ 7.
Haiiaute abCUCCY TOYKU KACAHHS.

4.1.5. Ha pucyuke uzobpaxenbl rpadpuk GyHkIMu y = f(x) u Y
KacaTeJbHas K HEMY B Touke ¢ abciuccoit x,. Haiinure 3HaueHue /
IpoU3BOAHON (YHKIUH f(X) B TOUKE X,. y =/ | ]

Xo 1
' 0] 1 )x
//4[
4

4.1.6. Ha pucynke uzobpaxensl rpaduk GyHkuuu y = f(x) u yA
KacaTeJibHas K HeMY B Touke ¢ abciuccoit x,. Haliaure 3HaueHue
IIPOU3BOAHOM (PYHKIMHU f(X) B TOUKe X,.

%, 1
+— o
b lof g T
(A flx)
(i 3
|,
Y =

4.1.7. Ha pucyHke usobpaxensl rpadpuk GyHKIuu y = f(x) u A7
KacaTeJbHas K HEMY B Touke ¢ abcuuccoit x,. Halinure 3HaueHue \ P

] LAy
npousBoaHo# QYHKIMHU f(x) B TOUKe X. \y
/
+ /
1
i
|
1
. ,:
. : -
0 1 ] x() X
L
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4.1.8. Ha pucynke usobpaxennl rpapuk dpynkuuu y = f(x) u ' A
KacaTeJibHasl K HeMy B Touke ¢ abcuuccoii x,. HaitnuTe 3HaueHue

MPOM3BOAHOM QYHKIMH f(X) B TOUKE X;.

X

— —— ot

AN/

y = f(x)
N A

g

4.1.9. Ha pucynke u3obpaxén rpaduk y = f (x) — npoussoasoi dpynxuuu f(x). Haitaure abeimuc-
CY TOYKH, B KOTOpO#i KacatesbHad K rpaduky y = f(x) mapajuiesbHa OCH abCIMCC WIH COBIAAET C HEH.

Y 1\

=Y

4.1.10. Ha pucynke n3o6paxeéH rpaduk y = f (x) — npoussoaHoii dysxunn f(x). Haiizure abermc-
Cy TOUKH, B KOTOPO# KacaresipHast K rpaduky y = f(x) mapautesibHa IPSIMOM i = 3X WM COBIAJIAET C Hel.

-

Yy |
|
|

TN
y=fx)
=

4.1.11. Ha pucynke uzobpaxén rpaduk ¢yHkimu y = f(x), onpeneséHHoi Ha uHTepBae (—6; 5).

HaiinuTe xo4ecTBo ToYeK, B KOTOPBIX KacaTesibHasi K rpaduKy (GyHKUMH napauiesibHa MpsMoi y = —8
INENY Vi
y=fx
I \ZAR AL REP
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4.1.12. Ha pucyske usobpaxén rpadux y = f (x) — npoussoasoit dpyHkunu f(x), onpenenéHHOM
Ha uHTepBase (—1; 12). Haiinure xosmyecTBO TOYeK, B KOTOPHIX KacaTeJbHast K rpaduky QyHKIUM
J(x) mapannensHa npsiMmoit y = 2x — 15 uau cosmazaer ¢ Heil.

AY -
\
\ Fan
1
T BT
i A\ LA
J \
y=flx)
[ [ 11
4.1.13, Ilpamas y = —-5x+7 SIBJISIETCSI KacaTeJbHOH K rpaduKy GyHKIUY
f(x) = ax? — 29x + 19. Haiiaure a.
4.1.14. [lpsimast y = —7x—9 sBisieTcss KacateabHol K rpadpuky ¢yHkimm f(x) = 4x2 + bx.
Haiigure b, yuuTbiBasi, 4To abcumcca TOYKM KacaHMs 6ospme 0.
4.1.15. llpamas y = —4x — 8 sABIdgeTCA KacaTeabHOit K rpaduky pynkumu f(x) = 9x2 + bx + 1.

Haiigure b, yuuTtbiBas, 4yTo abcumcca TOYKM KacaHusA MeHbiue 0.

4.1.16. Ilpsimas y = 3x — 8 sBaseTcs KacatenbHO K rpaduky dyHkuuu f(x) = 10x2 + 23x + c.
Haiinure c.

4,1.17. Ha pucynke usobpaxen rpaduk PyHKumu y = f(x), Ompemes€éHHON Ha HHTEpBaJe
(—10; 3). Haiiaute x0aMYeCTBO TOYEK, B KOTOPHIX KacaTesibHasi K rpadpuky GyHKUHH mapajuiesbHa
npsimoit y = —3.

s =f 1M
A
VALY
(ARER) 1
.
_ 0
L {—10 I \ 3 X
1 VAN
) 4 V/ \\"

4.1.18. Ha pucynxe usobpaxken rpapux ¢ynkuuu y = f(x), onpenenéHHOil Ha HHTepBase
(—11; 2). Haiiqute KOIMYECTBO TOYEK, B KOTOPHIX KacareiabHas K rpaduky (pyHKIUU NapajieibHa
npsiMoit y = —6. '

Yy
| y =fx)
N N
L 111 0] 2 =
\ \
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4.1.19. Ha pucysxe usobpaxén rpapuk pynxuuu y = f(x) u oTMedeHsl Touku —3, 1, 6, 8. B Kka-
KOH U3 9TMX TOYeK 3HaueHHe MPOU3BOAHOM Haubosbiiee? B oTBeTe yKaxuTe 3Ty TOUYKY.

4,1.20. Ha pucynke usobpaxén rpaduk pyukuuu y = f(x) u otMeuensl Toyku —3, 1, 6, 8. B ka-
KO M3 3TUX TOYEK 3HAYEHHEe POU3BOAHOM Hambobliee? B oTBeTe yKaXkuTe 3Ty TOUKY.

AY

|

| 4
-3 0,
|

B B
~
Y

4.1.21. Ha pucynke u3o6paxén rpadpuk dynkuuu y = f(x) u otMedens! Touku —3, 1, 6, 8. B ka-
KOH M3 3THX TOYeK 3HauyeHHe NPOU3BO/HOI HauMeHbllee? B oTBeTe ykaxkuTe 3Ty TOYKY.

4:1.22. Ha pucynke usobpaxés rpaduk dynkuum y = f(x) u orMedeHs! Touku —3, 1, 5, 9. B ka-
KOM M3 3THX TOYeK 3HayeHHe NPOM3BOAHOM HauMmeHbuiee? B oTBeTe yKaXuTe 3Ty TOUKY.

AY
y = flx)

ek e o ————
Ul m= am e o
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4.1.23. MarepuanbHasi TOYKa JBHIXKETCS MPAMOJHHEHHO 110 3aKoHy x(t) = —t2 + 8¢ — 21, rae x —
paccTosiHMe OT TOYKHM OTCY€Ta B MeTpax, ¢ — BpPeMS B CEKyH/aX, M3MEPEHHOEe C Hayasa JBUKEHHUS.
Haiinure €€ ckopocTh (B MeTpax B CeKyHAY) B MOMEHT BpeMeHH ¢ = 3 c.

4.1.24. MaTepHanpbHasd TOYKa ABUXKETCS MPSIMOJMHEHHO MO 3aKoHy x(t) = %tf —t—4, roe x —

paccTosiHie OT TOYKHM OTCYETa B METpax, ¢ — BpPeMsS B CEKYHJaX, H3MEPEHHOe ¢ Hayajaa JABMXKEHHSI.
B kaxoit MOMEHT BpeMeHH (B ceKyHIaX) eé cKopocTh Obuia PaBHa 6 M/c?

4.1.25. MarepuasnbHasi TOUYKa JBHXKETCS MPSMOJHHEHHO 10 3aKoHy x(t) = 3 + 2¢2 — 5t — 18, rue
X — pacCTOsIHME OT TOYKH OTCYETa B METpaX, ! — BPeMS B CEKyH/IaX, U3BMEPEHHOE C HayaJia ABHXKEHUS.
Haiinute e€ ckopocTh (B MeTpax B CEKYHAY) B MOMEHT BpeMeHH ¢ = 3 c.

4.1.26. MarepuanbHasi TOUKa ABMXKETCS NMPSIMOJUHEHHO MO 3aKOHY Xx(f) = %t3 —t—8, roe x —

paccTosiHHe OT TOYKH OTCYETa B MeTpax, ¢ — BpeMsl B CeKyH/laX, I3MEPEHHOe C Hayaja ABHXKEHHS.
B kakoit MOMEHT BpeMeHH (B ceKyHIax) eé CKOpocTh Obuia paBHa 15 M/c?

4.1.27. MatepuanpHas TOYKa JBUKETCS MPSIMOJIMHEITHO o 3aKOHY
x(t) = —;—t“ + 6¢3 — 4¢2 — 8¢ + 3, rAe x — pacCTOsIHKE OT TOYKH OTCYETA B METPAX, ¢ — BPEMs B CEKyH-

Jax, U3MEpEHHOoe C Hadasa ABWkeHUs. Halinurte eé ckopocTh (B MeTpax B CEKYH/y) B MOMEHT BpeMe-
Hut=1c.

4.2. Texiuka anddepeHUUpoBaHUa

4.2.1. HaiiguTe 3Havenue npousBoanoit pyHkunu f(x) = 3x — 1 B Touke x, = —/ 17.

x

1 + 8 B Touke x, = 13.

4.2.2. HaiinuTe 3HayeHHe TPOU3BOAHON PyHKUUKM f(x) =

4.2.3. HaiinuTe 3HaueHHe npou3BoaHON GyHKuuH f(x) = x2+ 3 B Touke x, = 4.

4.2.4. Haiigure 3HaueHne npousBogHod ¢yHkimu f(x) = 4x2 — 5 B Touke x, = 4.

, \ :

4.2.5. Haiinute 3HayeHHe npousBoaHON PyHkuu f(x) = 54— — 5 B TOuKe X, = —16.

4.2.6. HaiinuTe 3HaueHHe pou3BoAHON QyHKUUH f(x) = 3x% + 2x B TOuKe x; = —3.

4.2.7. Haiiqute 3HaueHne npousBogHod dynkuuu f(x) = x2+x— 1 B Touke x, = —2.
3x2 +2x—17

4.2.8. Haiinqute 3Hauenue npousBogHoi GyHkumu f(x) = B TO4Ke x) = 1.

5

4.2.9. Haiinute 3HaueHue npou3BoaHoil GyHKIMHU f(x) = x3 B TOuKe Xq = 2.

4.2.10. Haiinure 3HayeHne npousBoaHOM dyrKmK f(x) = 3x3 + 18 B Toyke x;, = 1/? .

4.2.11. Haiinute 3HauyeHre Mpou3BOAHOM GYHKIUM f(x) = ? + 5 B TOuKe X, = 3.

4.2,12. Haiinure 3HaueHHe NPOU3BOAHOM DyHKIMK f(x) = —%x3 + 3x — 14 B Touke x; = 7.

4.2.13. HaiinuTe 3HaueHue POM3BOXHON GyHKuMU f(x) = 4xf — 2x + 117 B Touke x, = —2.
x4

4.2.14. HaiinyuTte 3HaYyeHMe TIPOM3BOAHOM GyHKIUHU f(X) = 5+ 3x3+x+ 11 B TOuke x; = —2.



4.2.15.

4.2.16.

4.2.17.
4.2.18.
4.2.19.
4.2.20.
4.2.21.
4.2.22.

4.2.23.
xp = 2,25.

4'2.24.

4.2.25.

4.2.26.

4.2.27.

4.2.;28.
4.2.29.

4.2.30.

4.2.31.
4.2.32.
4.2.33.
4.2.34.
4.2.35.
4.2.36.

! 4.2-37.

Haiizute 3HaueHHe POU3BOAHON (yHKIMH f(x) = » a2+ I

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

Haiinure 3HayeHne mpou3BOAHON PyHKIMH f(x) = Vx B TOUKe X, = 4.

HaiiauTe 3HaueHre NpOU3BOAHOM byHKUMU f(x) = 61/; + 2x — 4 B TOuKe x5 = 9.

Haiiziute 3HaueHne MPou3BOAHON DYHKIMHU f(x) = V= _ Sx? + —’é + 14 B ToukKe x;, = 1.

6
Haiinure 3HaueHHe MPOU3BOIHOM (bqunm flx) = % B TOYKe X, = —2.
Haiinure 3HayeHUe MPOU3BOAHON QYHKLIUHU f(x) = —% + % + 1,4 B TOuKe xo‘ = —4.
Haiinute 3HayeHHe TpOU3BOAHON PyHKUMH f(x) = % + 3x ——:;’— B TOYKe X, = 3.
HaiinuTe 3HayeHue npousBoaHON PyHKIuM f(x) = i—xf’ + % — 74,5 B TOUKe X = 2.
Haiigure 3HayeHWe NpPOU3BOAHON (YHKIUU f(x) =1x - 2—27x2 + 10,50 —2 B TOUYKE

Haiiiute 3HaYeHye POU3BOIHOMN obynxmuu f(x) = (x — 2)* + 2 B Touke x, = 3,5.
Haiinure 3HaueHye TIpou3BoAHON dynkimu f(x) = (3x + 1) — 3 B Touke x, = %
Haiiute 3Hauenue mpou3BogHoi GyHKimK f(x)=(x — 1)>+ 5 B Touke x, = —2.

1 3
Haiinure 3nadyenue npousBonHoit Ppynkimn f(x) = (gx + 2) + 12x B TOuke x, = —3.
Haiinute 3sHauenue nponsBoanoii pyHkuuu f(x) = (2x + 5)(—3x + 1) + 4 B Touke x, = 2.

Haiinure 3HaueHue npousBoaHoit dpyukimu f(x) = (x2 — 3)(2x + 1) — 144 B TouKE X = —1.
HaiinuTe 3Hauenye IpousBonHON dyHKIMU f(x) = x1/x + 4 B Touke x, = 9.

Haiinure 3HayeHne nmpousBogHoi ¢pyHkuuu f(x) = %(x —3)— 14,5 B Touke x, = 1.

Haiinure 3Hauenue npousBogHoi ¢yukuun f(x) = %(2352 +4x— 1)+ 2,55 B TOUKE X[ = 2.
Haiinure 3HaueHne nmpousBoAHoi byHKIMH f(X) = i; ; B TOYKE X; = —2,5.
" . _ x4+ 2x—-1
Haiinure 3Hauenne npousBonHoi ¢yHkimu f(x) = .3 BTouKe xp = -1,5.
Haiinure 3HaueHne Mpou3BoAHOM GYHKIUH f(x) = T’%’l—]— B TOYKe X, = —2,5.
X X —
Haii ' . _ x3+4x? 4+ 4x .
aiiiuTe 3HaYeHUe NIPOU3BOAHON PyHKIUHU f(x) = T3 BTOuKe X, = -7
. . _ 2x2 — 18
Haiinure 3HayeHue mMpousBoaHOM GyHKIHH f(x) = =, —3 B TOuUKe X, = —13.
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x3—3x2+3x-1

4.2.38. Haiinute 3HaueHMe pou3BOAHON QYHKIMU f(x) = pr|

B TOUKe X, = 3.

4.2,39. HaiinuTe 3HaueHHe MpousBogHOM GyHKuMHU f(x) = 2+ 622+ 122 +9 B TOYKe Xy = —2,5.

x+2

4.2.40. Haiinure 3HayeHue npou3BoqHoi pyHkumu f(x) = 9-% B Touke x, = 0,25.

x—4
Vx +2

4.2.42. Haiinute 3HaueHue Mpou3BogHOM yHKIMHU f(x) = sinx + 1 B Touke x, = 0.

4.2.41, Haﬁnmé 3HayeHHe Mpou3BOAHON GyHKUMK f(x) = "B TOuKe x, = 0,25.

4.2.43. HaiinuTte 3HaYeHHe MPOM3BOAHOM GYHKIMHU f(X) = COSX — 2X B TOYKE X, = T

E‘.
4.2.44. Haiigure 3Hauenue npousBogHoi PyHkuMu f(x) = tgx + T B TOuke X, = i—n
4.2.45. Haiinute 3Hauenue npousBoaHoit pyHkuuu f(x) = ctgx + 3x + 8 B Touke x = ——g—.

4.2.46. Haiinure 3HaueHue npousBoAHON PyHKIuU f(x) = sin3x B TOuke X = %.'

4.2.47. Haiinure 3HaueHue npousBoqHoit pyHkuuu f(x) = 2 cos% — 1 B TOYKE X{ = T.
4.2.48. Haiinure 3HaueHUe npou3BOAHON PyHkuuu f(x) = i% + 5 B TOUKe X, = %

- 4.3. UcchepoBaHue (PyHKUMM

4.3.1. Ha pucynke u3o6paxéH rpapux GyHKnmu f(x) ¥ ceMb Todek Ha ocu abciucc: xy, X,
X3, ..., X7. B CKOJIBKMX M3 9THX Touek mpousBojgHast GyHKIMHU f(x) NOJIOXKHUTENbHA?

AY

y = flx)

R ——
51-—-—.—
R o o o —

w

X X 0

'4.3.2. Ha pucynke usobpaxéd rpaduk pyHkimu f(x) M ceMb TOYek Ha ocd abcimcc: Xy, X,
X3, ..., X7. B CKOJIBKUX U3 3THX TOYeK Npou3BoAHast GyHkiun f(x) oTpHIaTeabHA?

A

y = flx)
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4.3.3. Ha pucynke usobpaxén rpaduk pyskuuu f(x) 1 oAMHHAALATH TOYeK Ha ocy aberuce: xy,
Xy, X3, ., Xq1. B CKOJIBKMX U3 3THX TOYeK npousBoaHast GyHkuuu f(x) momoxurenbHa?

AY ‘

y =)

|
|
|
|
|
|
|
|
+

o - - —— = —

1
|
'l ' 3 . 'l

Xy X X3 X4 X5 Xg 0 X; Xg Xy - Xq0 X1

X

4.3.4. Ha pucynke u3o6paxén rpapux GpyHKuuu f(x) U OAMHHAALATH TOYEK Ha Ocu abCICC: Xy,
X9, X3, ., X11. B CKOJIBKHX M3 3THX TOYEK Ipou3BoAHast GYHKIMM f(x) oTpuuaTebHA?

AY

y = flx)

1

|
|
I
I
|
I
|
|
|
1
4

o - —————
v

<Y

X1 X3 X3 X5 X5 Xg 0 X; Xg X9 Xgo Xyg

4.3.5. Ha pucynke n306paxén rpaguk y = f (x) — npousBoxHoit pyHkimu f(x), onpeaenéHHoMR
Ha uHTepBasie (—21; 3). Haiiaure xoanyecTBO TOYeK MMUHUMyMa PYHKIMM f(x), MpUHAIIEKAIUX
orpesky [—20; —1].

EENEEYY
y = flx)
N\ N\ y. N
/ NN ]
21 o 1 Ix
D4 \!/ \ ]
-4l

4.3.6. Ha pucynke uzo6paxén rpaduk y = f (x) — IPOU3BOAHOI BYHKIMHK f(X), ONpeaenéHHOMN
Ha uHTepBasie (—18; 4). HaiixauTte xonuyectBo TOyek MUHMMyMa GYHKIMHM f(x), NpHUHALIEKAIHX
orpe3ky [—16; 2].

LAY
y = flx)
™ PN
1A V YARN ) IT
0 YN
o \|/ M1/
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4.3.7. Ha pucynxe uso6paxén rpadux y = f(x) — npoun3BoaHOH (ynKimu f(x), onpenenénHoi
Ha uHTepBane (—12;9). Haiigure xonuyectBo Toyek MakcumyMa (YHKIMH f(x), TpUHALIEKALMIUX
otpe3ky [-9; 8].

A

12

A

4.3.8. Ha pucyHke usobpaxén rpaduk y = f () — npousBoaHO# dyuxuun f(x), onpezesEHHOR
Ha uHtepBane (—14;9). Haiinute KommuecTBo ToYeK MakcuMyMa (DYHKIuH f(x), IpUHALIENKALIMX
orpesky [—12; 7].

A Ly=fx)

\

—r—
N
g

]
|
l

“N

—14

1/ AN N[/ \

,&\Y

4.3.9. Ha pucynke n3obpaxén rpaduk dyskiuu y = f(x), onpenenénHoi Ha untepsaue (—3; 9).
OmnpezenuTe KOJIUYECTBO LENbIX TOUYEK (KOOPAMHATA — I€JIO€ YHCIIO0), B KOTOPBIX TIPOU3BOAHAsS (DYHK- |
uy f(x) MosoXKUTEIbHA.

[ [ ]

I
y = flx)

A

\
\

[=Y

~ 0
3 ] \ 9
\ \

1

4.3.10. Ha pucynke wusobpaxén rpadpuk ¢yukumu y = f(x), ompemenéHHOH Ha HHTepBale
(—4; 10). OnpezennTe KOJIMIECTBO LETIBIX TOYEK (KOOPAHHATA — 1€JI0€ YKCJIO), B KOTOPBIX IIPOU3BOA-
Has QyHkiMH f(x) OTpHIIaTeNbHA.

*y
RN y=flx) -
J110ON i
| —4 0 10 [x
| ‘ o~
] \J \ /
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4.3.11. Ha pucynke n3o6paxén rpaduk y = f (x) npoussogHoit GyHKIuE f(x) 1 BoceMb TOYEK

Ha OCH abCIHCC: Xy, X3, X3y .

, Xg. B CkosbKuX M3 3TMX ToYeK QyHKIMs f(x) Bo3pacTaer?

Ay

y=/f(x)

X5 Xg

o — — e —— —

=Y

x3 x7 xB

4.3.12. Ha pucynke n306paxés rpaduk y = f (x) Ipou3BoxHoi GyHKIHU f(X) U CeMb TOYEK Ha
ocu abCLKCC: X Xy, X3, ... , X7. B CKOMbKUX M3 3THX TOYeK ByHKUMS f(x) BO3pacTaer?

AY

Xy X

y =[x

»

w“ r -
4.3.13. Ha pucynke nsobpaxéd rpaduk y = f (x) npousBogHoi GyHKIMK f(x) u ABeHaAIaTh TO-
YeK Ha ocH abCIHCC: Xy Xj, X3, .. , X13. B CKOJBKHUX U3 3THX Touek hyHKums f(x) yOsiBaer?

AY
/

x xz\/ x 0

79



4.3.14. Ha pucynke nzobpaxén rpaduk y = f (x) mpousBoasoit byHkumu f(x) ¥ ABEHAAUATD TO-
YeK Ha OCH abCLHCC: Xy Xy, X3, ..., X1p. B CKOJBKUX M3 3THX Todek GyHKuMs f(x) y6biBaeT?

F/

X8 X9 X1 Xy %12 X

4.3.15. Ha pucynke u306paxéH rpaduk y = f (x) — npousBonHoi dbyuxumu f(x), onpenenénﬁoﬁ
Ha uHTtepBaye (—6; 12). Haiinure npoMexyTku Bo3pactanust Gpynkuuu f(x). B oTBere ykaxurte m1iu-
Hy HanOOJIBIIIETO U3 HHUX. ‘

N
/ N
/ [ARN /I
'/ \ . [ N \ /
16 0 19 [ 1]
glfl / y=f(x \\/l

4.3.16. Ha pucynke nsobpaxeén rpaduk y = f (x) — npousBoaHoit GyHKIHH f(x), oIIpeZieJIEHHON
Ha untepBaie (—1; 13). Haiiaure mpomexyTku yOniBanus ¢pynkuuu f(x). B oTBeTe ykaxurte 1iuHy
HauOOJIBIIETO M3 HUX.

Y
. / \
A o
\
. —1]710 1'3_1
y=/()
[ 11

4.3.17. Ha pucyrke u306paxeéH rpaduk y = f (x¥) — mpousBoHoi hyHKIME f(x), ONpeneséHHol Ha
unTeppaie (—8; 5). B kakoii Touke otpeska [—3; 2] dynkuus f(x) npunnMaer HauboIbIIIee 3HAYCHUE?

EEEEY ¥
y=f(x)
[ \ N

~
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4.3.18. Ha pucynxe nsobpaxén rpaduk y = f (x) — Hpoussoanoit pyHkumn f(x), onpenenéHHoi
Ha unTepsate (—10; 4). B xaxoii Touke orpeska [—8; —3] dynkuma f(x) npuHMMaeT HaMMeHblIee
3HaueHue?

fb( ™

4.3.19. Ha pucynke usobpaxén rpaduk y = f (x) — npoussogHoit GyHKIMM f(x), onpeaeséHHOIM
Ha unHrepsane (—2; 10). Haiiaure Touky skcrpemyMma pyHkuum f(x) Ha untepsaie (—1;9).

Y Pl
y=flx)
A
\
! -
-2 0 \ 10 X
n

4.3.20. Ha pucynke uzobpaxén rpaduk y = f(x) — npoussoaHoi hyHKuu f(x), onpenenéHHoit
Ha uHTtepBaie (—16; 7). Halizute xoauduecTBO TOYeK sKCTpeMyMa (yHKIMHM f(x), NIpUHAAIEXAIINX
oTpesky [—15; 6]. '

o
4
—

Y

4.3.21. Ha pucynke n3o6paxeén rpapuk y = f (x) — TIIPOM3BOAHOM QyHKIMM f(x), onpenenéuHoi
Ha uHTepBase (—10; 14). Haiigure KOJIMYECTBO TOYEK MaKCHMyMa (QYHKIUK f(x), mpuHagIEXAIHUX
orpesky [-8; 11].

»
F—10 1 ‘\ /FT
_i 0 VENE
\\ " \ /’
y=f(x)
1




4.3.22. Ha pucyske usobpaxén rpaduk y = f (¥) — npousBogHoit GyHKuu f(x), onpeneaéHHOIM
Ha uHtepBase (—7; 10). Haiigute xonmyecTBo Touek MUHMMYMa (QyHKuMH f(X), TpUHAIEKAIUX
orpesky [—4; 5].

| [ 1 AY
’ y=/f(x
£\
7 N /1\ 101
I 0 %
al/ N \/

4.3.23. Haiinure Touky MakcuMyMa pyskimm y = x3 — 75x + 23.
4.3.24. Haiinute Touky MuUHMMyMa GVHKIUY ¥y = x3 — 192x + 14.
4.3.25. Haiinure Haubosibliee 3HAYEHHE (byHKimn y = x° — 5x3 — 20x Ha orpe3ke [—7; —1].

4.3.26. Haiigurte nau6ospuiee 3Hayenne GyHkuun y = 3x5 — 2023 — 13 nHa orpeske [—6; 1].

. __x2+36
4.3.27. Haiigute Touky MakcUMyMa (yHKIUU y = -
4.3.28. Haiigure Touky MUHMMyMa QYHKIUHK y = \—@é.
[aii - X
4.3.29. Haiiaute Toyky MakcuMyMa QYHKIUHU Y = 71 900"
i _- X
4.3.30. Haiigute Toyky MUHUMyMa QYHKIMHU Yy = R TTE

4.3.31. Haiinurte Touky Makcumyma pyuknun y = 6 + 15x — 4x Vx.
4.3.32. Haiigute TouyKy MUHUMyMa QYHKIUU Y = xYx — 24x + 14.
4.3.33. Haiianre HanGompiiee 3Havenve Gyuxkimn y = 18x — 4x1/x wa otpeske [7; 10].

4.3.34. HaiiguTe HauMeHblllee 3HaUeHHe (pyﬁxmm y = x}/x — 12x + 3 Ha otpeske [0; 100].

4.3.35. Haitaure Touky MuHnMyma GyHKuu y = Yx? — 8x + 32.

4.3.36. HaituTe TouKy MubnMyMma dyHKMN y = 7/x2 — 22x + 122.

3
4.3.37. Haiigure Touky MakcumyMa QyHKLIUU Y = —%xE + 8x + 19.
3
4.3.38. Hajigute Touky MakcuMyma QPyHKIUHN y = —% 2+ 6x + 15.
4.3.39. Haiigure Touky MUHUMyMa QYHKIUHU Y = g B,

9 5
4.3.40. Haiizure Touxy Munnmyma GyHKmun y = 7% 0 7%

4.3.41. Haivaure Touky Makci:myma GyHKIMU y = (24 — x)ex+ 24,

4.3.42. Haiiaute Toury MakcuMyMa pyHKIuM y = (15 —x)ex+ 15,
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4.3.43. Haiinute Haubosbiree 3Hadenne GyHkuu y = (x2 + 20x — 20)e2 -+ Ha oTpeske [—2; 3].
4.3.44, Haiinure nanGoubiiee 3Hauenre QyHKIMH ¥ = (x2 + 21x — 21)e2-* Ha orpeske [—1; 4].
4.3.45. Haiinute Touky MakcuMyMa ¢yHKuH y = (x2 — 19x + 19) ex+20,

4.3.46. Haiinvre Touky MuHMMyMa QyHKimMH y = (2x2 — 26x + 26) ex—17.

4.3.47. Haiinure HauMmeHbliee 3HaYeHne QyHKUMU y = e2* — 4e* + 4 Ha orpe3ke [—1; 2].

4.3.48. Haiinute HauMeHbIlee 3HaYeHHE (bymamn Yy = e2* — 9e¢* — 2 Ha otpe3ke [1; 3].

4.3.49. Haiinure Hanbonsmee 3navenne pyHkuun y = 287/2 sinx — 28x + 7n + 15 Ha oTpeske
03]

2

4.3.50. Haiinure Haummenbmee 3HaueHue OyHKIHH y = —28 — 3,57 + 14x — 147/2'sinx ma
OTpe3Ke [O; %}

4.3.51. Haiinure Hambosbiree 3Hauenue (yHKImu y = 6/2 cosx + 6x — 3% 115 ma OTpe3Ke

03] |

4.3.52. Haiinute HauMeHblllee 3HayeHHe QyHKIUMH y = —22 + 91/2§In - 2721/§ x — 27cosx Ha

OTpe3Ke [0; %]
4.3.53. Haiinute Toyky MakcumyMma pyHkuuu y = In(x — 11) — Sx + 2.
4.3.54. Haiinure Touky Makcumyma byskuuy y = In(x — 10) — 5x + 7.
4.3.55. Haiiagute Touky MuHuMyMa GyHkimu y = log, (x2 — 14x + 72) — 8.
4.3.56. Haiinure Touky mMuanMyMa dyskunn y = log; (x2 — 24x + 148) + 1.

4.3.57. Haiinute HauMmeHbllee 3HayeHHe GYHKUUM y = Sx—Sln(x+3)+4 Ha otpeske
[-2,5; 0]. '

4.3.58. Haiinure HauMeHbllee 3HayeHune yHkuun y = 6x—6In(x+3)+4 Ha oTpeske
[—2,5; 0].

4.3.59. Haiigure Touky MakcuMyMa ¢yHkumu y = 1,5x%2 — 39x + 1081nx — 8.
4.3.60. Haiinure Touxy MunumyMma dynkuud y = 0,5x2 — 11x + 30Inx + 8.

4.3.61. Haiinute naubGosbmee 3HaueHHe ¢yHKuMH y = x2—13x+ 11lnx+ 12 Ha oTpeske
[43, 157
14’ 14 ]
4.3.62. Haiinvre HauMeHbluee 3HaueHHe GyHKUUHA y = 2x2 — 5x + Inx — 7 Ha oTpeske [%, %:|
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4.4. NepBoobpasHan

4.4.1. 3Hauenune nepoobpasHoit F(x) dbynkumm f(x) = 11x+ 5 B Touke 0 paBHo 6. Haiizute
F(-3).

4.4.2. 3HaueHue nepBooOpasuoit F(x) ¢dyukimu f(x) = —5x + 8 B Touke 0 paBHo 3. Haiigure
F(4).

4.4.3. 3HayeHHe epBooGpasHOi F(x) (bymcmm f(x) = 3x2 = 7x+ 1 B Touke 0 paBHo 4. Haiigure
F(4).

4.4.4. 3HaveHue nepBooOpasHoit F(x) byukuuu f(x) = 2x2 + 9x — 4 B Touke 0 paBHo 7. Haiinute
F(-3). '

4.4.5. 3HaueHue nepBooOpasHoit F(x) pyukunu f(x) = —6x2 — 2x + 5 B Touke 0 pasno 9. Haii-
nute F(5).

4.4.6. 3HaueHue nepBoobpasHoi F(x) pyukumu f(x) = 5x3 — 322+ 7x — 2 B Touke 0 paBHO —5.
Haiigure F(2). : ,

4.4.7. 3Hayenue nepBoobpasnoit F(x) dynkuuu f(x) = —x3+ 10x — 7 B Touke 0 pasno 12. Haii-
aure F(—2).

4.4.8. 3HavyeHue nepBoobpasnoit F(x) byHkuuu f(x) = %3 — 3x%+ 7x — 8 B Touke 0 paBHO —21.

Haiigure F(AS).

4.4.9. 3Hauenue nepBoobpasHoit F(x) dynkuum f(x) = 928 B Touke 0 paBHo —13. Haiigure
F(-1). :

4.4.10. 3Hauenue nepBooOpasHoil F(x) ¢pyHkuum f(x) = —18x4 B Touke 0 pasuo 17. Haiinure
F(2).
4.4.11. 3unauenue nepsoobpasnoii F(x) ¢pyHkuuu f(x) = —5sinx B Touke 0 paBHo 17. Haiiaure

4.4.12. 3Hauenue mepBooGpasnoit F(x) dynkuuu f(x) = 11sinx B Touke paBHO —9. Haiimure
4.4.13. 3Hayenue nepBoobpasHou F(x) dyHkumu f(x) = 21sinx B Touke paBHo 6. Haiigure

4.4.14. 3HayeHue nepBoobpasHoit F(x) dynkuuu f(x) = 8cosx B Touke —n paBHO 13. Haiinute
4.4.15, 3Hayenue nepBoobpasnoit F(x) ¢yukimu f(x) = 10cosx B Touke % pasHo —4. Haitnure

4.4.16. 3Hauenue nepBOOOPa3HOM Fx) dynxunn f(x) = 6ex B Touke 0 paBHO —18. Haiinure

4.4.17. 3naueHvie nepBoobpasHoii F(x) Gynxuuu f(x) = —8e* B Touke 0 paBro 3. Haiinure F(In7).

4.4.18. 3nHayenue neppoobpastoit F(x) pynkuuu f(x) = 12e* B Touxe 0 paBHo 7. Haiinure F(—In5).
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4.4.19. 3nayenue nepBoobpasHoit F(x) dynkuuu flx) = % B Touke 1 pasno —11. Haiinute F(e?).

4.4.20. 3uayenue neppoobpasnoil F(x) pynkuuu f(x) = —% B Touke paBHO 8. Haiigute F(ef).

~

4.4.21. Ha pucynke uzobpaxén rpadpux pyHkuma y = F(x) — 0omHOI U3 nepBOOGPA3HBIX HEKO-
TOopoit yHKIMK ¥y = f(x), onpenenénHoil Ha unteppaie (—3; 6). Iloab3ysacy puCyHKOM, oIpesiesIuTe
KOJIMYECTBO pelueHuit ypapuenus f(x) = 0 Ha orpeske [—2; 5]. ’

T T TeA

y = Flx)

O\

[
J )\

4.4.22. Ha pucynke u3o6paxéH rpapux ¢pyHkunu y = F(x) — oAHON M3 [epBOOOPA3HBIX HEKO-
Topoi pynkiMu y = f(x), onpenenéHHoit Ha unTepBane (—3; 5). [lomb3ysich puCyHKOM, onpeseauTe
KOJIMYECTBO pellleHuit ypaBHeHust f(x) = 0 Ha orpeske [—2; 4].

\

4.4.23. Ha pucynke usobpaxéH rpa¢puk nepsoobpastoit y = F(x) GyHkuun f(x) u BoceMb ToYeK
Ha ocH abcuuce: xq, Xy, X3, ..., ¥3. B CKOJIBKMX U3 3TUX TOYeK QYHKUUSA f(X) MOIOKUTENbHA?

Y

U ——
b - — - - -

Rpmm e

wY

&9

0 X9 X3 X4 X5 Xg X7
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4.4.24. Ha pucynke uso6paxén rpaduk nepsoobpasHoii y = F(x) yukuuu f(x) u Bocemb Touek
Ha ocu abcuucc: Xy, X;, X3, ..., Xg. B CKOJBKMX U3 3THX ToueK (yHKuust f(x) oTpuuarensHa?

AY

$-——————-—-

=Y

Xy X X3 X 0 X5 Xg

4.4.25. Ha pucynke u306paxéH rpaguk mepBoobpasHoii y = F(x) GyHkumu f(x) U OTME4eHBI
touku —1, 1, 2, 3. B kakoii U3 3TUX Touek 3HaueHHe GyHKUNU f(x) HaumeHbuiee? B oTBeTe ykaxure
3Ty TOYKY. :

AY . y=FQg)

W = = —————
=Y

e — - ——— —

——— ———— RO
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4.4,26. Ha pucynke uzobpaxén
rpadux mnepBoobGpasHout y = F(x)
dyuxuun f(x) U OTMeYeHBI TOYKH
-2, 1, 2, 4. B xakoil U3 3TUX TOYeEK
3HayeHue GyHKuuu f(x) HaubOIb-
mee? B oTBeTe yKaxkuTe 3Ty TOYKY.

XY

4.4.27. Ha pucynke uzobpaxéd rpadux ¢pyHKUMH y = f(x), ofHa U3 1MepPBOOOPA3HBIX KOTOPOii
VMeeT BUJ

Fx) = —%3 +Ax2—Tx+ 11,

Haiigure niomanb 3alITPUXOBaHHOM PUTypBI.

Y

P
x

-~

\
X
\

4.4.28. Ha pucynke uszobpaxén rpapux ¢pyHkuun y = f(x), ogHa U3 1mepBooOpasHBIX KOTOPOi
HUMEET BU/[

F(x) =%+§;‘—2+2x—14.

Haiinure naomanp 3alITPUXOBaHHON (DUTYDEI.

77\
V=

\y flx) #
%)
\ %
\ Y%
P

2 o

_1 2 X
| |
I I
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4.4.29. Ha pucynke usobpaxén rpapuk ¢pyukumu y = f(x). [loab3ysch puCYHKOM, BBIYHCJIHTE
F(8) — F(3), rne F(x) — onHa w3 nepBoo6pa3Hbix GYHKIMHU f(x).

AY

—3

)4

=Y

(=
1w
N

®©

y

4.4.30. Ha pucynxe uzo6paxén rpadux ¢yHkuun y = f(x). Iloabaysch pUCYHKOM, BHIYHCITIHTE
F(8) — F(4), rne F(x) — onHa u3 nepsoobpas3Hbix GyHKIMH f(x).

AY

—35

4.4.31. Ha pucynxe uzobpaxén rpagux QyHkuum y = f(x), oqHa u3 nepBoOOPa3HBIX KOTOPOM
F(x). Haiigurte pasHocTb F(4) — F(—1).

7Y
6
y = flx)1
—1J0} 4 %
| |
l 1

4.4.32. Ha pucynke usobpaxén rpadpux QyHKumuu y = f(x), oaHa U3 nepBOOOPasHBIX KOTOPOM
F(x). Haitnurte pasHoctb F(5) — F(1).

111
pRpRE ,
o1 T35 I,
X
|
/ /
_14
a
|
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5. 3AJJAYM NOBbLIWEHHOR CROMHOCTH

5.1. TpuroHoMeTpuueckue ypaBHeHUA

5.1.1. a) Pemute ypaBHeHue 4cos?x + 12cosx + 5 = 0.
6) Haiiaure Bce KOPHU 3TOTO ypaBHEHHs, YAOBJIETBOPSIOIIKE YCJAOBHUIO sinx > 0.

5.1.2. a) Pemmute ypaBHenue 2sin?x — 7sinx + 3 = 0. )
~ 6) Haiiaure Bce KOPHU 3TOTO ypaBHEHHMS, y/IOBJIETBOPSIONIUE yCJIOBUIO cosx < 0.

5.1.3. a) Pemure ypaBHeHUe sindx — sinx = 0.

6) Haiinure Bce KOPHH 3TOTO YpaBHEHMsI, IPHHAJJIEXKAIHE OTPEIKY [3n; 72_n]

5.1.4. a) Pemmnre ypaBHeHue cos4x — cosx = 0.

" . - in
6) Haiigurte KoMuMyecTBO KOPHEH 3TOro YPaBHEHMd, IIPUHALJIEKAIIUX OTPE3KY [311:; —2—]

5.1.5. a) Pemute ypaBHenue 2sin?x + 3cosx — 3 = 0.
6) Haiigure Bce KOPHH 5TOTO ypaBHEHMsI, yAOBJIETBOPSAIONIME YCIOBUIO sinx < 0.

5.1.6. a) Pemmure ypapHenue 15tg2x — tgx — 2 = 0.
6) Haiinure Bce KOPHM 3TOrO. ypaBHEHHs], YOBJIETBOPSIONIME YCAOBUIO cosx < 0.

5.1.7. a) Pemure ypaBaenue 9°™ = 3.
' 6) HaiiauTe HanboJbIIHIi OTPULATEILHBINA KOPEHb 3TOTO YPaBHEHMUS.

5.1.8. a) Pemmre ypaBnenue 216" + 4°** - { = 0.
6) Haiiaure HaMMEHbIIHIA OMOXHUTEIbHBIA KOPEHb 3TOTO YPaBHEHMS.

5.1.9. a) Pemure ypaBHeHue sin2x — 12(sinx — cosx) + 12 = 0.
6) Haiinyure HanGoIbUINIA OTPULIATENLHBINA KOPEHb 3TOTO yPaBHEHUS.

5.1.10. a) Pemure ypasHenue J/ cos2x — sin5x = —2cosx.
6) Haiizure Bce KOpHHU 3TOTrO ypaBHEHHUS, IPHUHAJIEKAIIHE OTPE3KY [2r; 4r].

5.1.11. a) Pemute ypaBHeHue 4sin3x = cos(x - %)

6) Haiinute Bce KODHHM 3TOTO ypaBHEHHSI, NPUHAJIEXANIUE OTPE3KY [-32—n, 52_71:]
5.1.12. a) Pemute ypaBHeHue cos2x + sin2x = 0,75.

6) Haiinure Bce KOPHH 9TOr0 ypaBHEHHS, TIPUHAMLJIEKALIHE OTPEIKY [n; 577:]

5.1.13. a) Pemmure ypaBHenue log, (sinx + sin2x + 16) = 2.

6) HaiinuTe Bce KOpHM 3TOrO ypaBHEHHsI, IPHHALIEXKALIHE OTPE3KY [—41t; —275].

5.1.14. a) Pemure ypaBueHue log; (2cos?x + 3cosx — 1) = 0.

6) Haitnute Bce KOPHM 3TOTO ypaBHEHMs, TIPHHAIEXANIHE OTPE3KY [_72_1:; —27t:|.

5.1.15. a) Pemmre ypaBHenue sin2x + V2'sinx = 2cosx + V2.

6) YxaxuTe Bce KOPHH 3TOrO YPaBHEHMs, TIPHHA/IEKAIHE OTPE3KY [n; 52—71



5.1.16. a) Peniute ypaBHeHue 4cos?x + 83in(§21c- - x) -5=0.

6) YxaxxuTe Bce KODHHU 3TOTO YpaBHEHHUsI, MPUHALIEXKAIIHE OTPE3KY [—1275; —Zn].
’ i e

5.1.17. a) Pemure ypaBHeHnue 3cos2x — Ssinx + 1 = 0.

6) Yxkaxure Bce KOPHH 3TOr'0 ypaBHE€HHs1, NpDHHAaZJI€XKAIHE OTPE3KY [TI; -SETE:I

5.1.18. a) Pemnre ypaBHeHue 2cos2x + zicos(ﬁ —x) +1=0.

2

6) YkaxuTe Bce KOPHH 3TOTO YPaBHEHUs, NPUHA/JIEXKAIINE OTPE3KY [BTn’ 31:].

5.2. HepaBeHCTBA M CUCTEMbl HEpaBEHCTB
5.2.1. Pemnre HepaBencTBo logs (25 — x2) — 3logs (25 — x2) + 2 > 0.

3 -1 1
5.2.2. Pemure HEpaBEeHCTBO 1

\Y

5.2.3. Pemnre HEpaBEHCTBO .
7"-7 T°-4
1 4

5.2.4. PemuTe HEPAaBEHCTBO <= .
5431 577 -1

X
5.2.5. Pemute HepaBeHCTBO _13-53 5 0,5.
9" —12.3"+27
X X
5.2.6. PemuTe HepaBeHCTBO 2EN i & — S <o.
2°-3 2°-2 4°-5.2"+6
5.2.7. PemuTe HepaBeHCTBO - 4 +12>0.
(22_1.2“1)2 22—12_1

1

5.2.8. Pemute HepaBeHCTBO (loggx — 2log, x)2 + 36log, x + 45 < 1810g§ x.
5.2.9. Pemure cucteMy HepaBeHCTB
Vx+2 + logs(x + 3) > 0,
{9“’ - 28-3*+3 > 0.
5.2.10. PemmTe cucTeMy HepaBEeHCTB '

3-64°+2°-70 >3
64" -2

?

log: (x + 3) — 3logz (x +3) +2 < 0.

5.2.11. Penmure cucTeMy HEPaBEHCTB
25 —30-5"+ 125 > 0,
log, (x—1)-log,(x+ 1) < 0.

5.2.12. PemuTe CUCTEMY HEpaBeHCTB

x2+ 2"+ 36 < 78-log; (x + 3),
12x + 2" > 78-logs (x + 3).



5.2.13. PemuTte cucteMy HepaBEHCTB
8-4"-65-2"+8 <0,
log? (x*) + log, (x?) < 16.

5.2.14. Pemmte cucteMy HepaBEHCTB
32047 > 5
64—27"
x+6
log 55,2 ( 4 )

’

< 1.

5.2.15. PemmTe cucteMy HEpaBEHCTB

5%+ 2.5% < 51,
Jog,, 0,25 > log, 32x — 1.

5.2.16. Pemmure CHCTEMY HEpaBEHCTB
3.977-28-37+9 <0,
log » (x + 1)2 < 1.

5.3. YpaBHeHUA U HepaBeHCTBA c napaMeTrpom

5.3.1. Haiigure Bce 3HaUEHHUSAX NMapaMeTpa a, IIPU KAXKAOM M3 KOTOPBIX MOAYJIb Pa3HOCTU KOpHEH
ypaBHeHust x2 — 15x — 14 + a? — 10a = 0 npuHMMaeT HauboIbIliee 3HAYEHHE, -

5.3.2. Halizute BCce 3HaueHHs] TIiIapaMeTpa @, IPH KaXJOM M3 KOTOPBIX YypaBHEHHE
VY 3x —a = x —3a uMeeT KOPHH, M YKKITe KODHU ypaBHEHUS ISl KaXKI0r0 U3 HaliIeHHbIX 3HAaYeHUH .

5.3.3. Haiigute Bce 3HaueHMs TapaMeTpa @, IPU KaX/IOM U3 KOTOPHIX UMeeT eJUHCTBEHHOe pellle-
HUE CUCTeMa ypaBHEHHMH

(x—3a—4+@y—a+2)7°=1,
(x—4a—3)2+(y+3)2 =9.
5.3.4. Haiigute Bce 3HaueHMs] I1apaMeTpa 4, 0NpPH KaXIOM M3 KOTOPBHIX HEpPaBEHCTBO

x2—a?(a+ 1)x+ a% < 0 uMeeT penIeHUsT © MHOXECTBO PEIlleHUH HEPABEHCTBA COAEPKUTCS B MHTEP-
Base (—9; 4).

5.3.5. Haiigute BCce 3HaYeHMs1 TMapaMeTpa a4, IPH KakXIOM M3 KOTOPHIX YpaBHEHHE
9" - 2(a—3)-3"+a%2—8a+ 7 = 0 uMeeT eAUHCTBEHHbIH KOPEHD.

5.3.6. Haiinute Bce 3HaueHUsI @, NPH KaXKAOM M3 KOTOPHIX HaMMEHbllee 3HadeHHe (PyHKIUH
f(x) = 2ax+ |x2 — 8x + 7| Gonbure 1.

5.3.7. Halinure Bce 3HaueHus g, MpU KaxI0M U3 KOTOPhIX dyHkuus f(x) = x2 — 2|x — a?| — 6x
HMeeT XOTs Obl OHY TOYKY MaKCHMyMa.

5.3.8. Haiinure Bce 3HayeHUsI a, MPU KaKAOM U3 KOTOpBIX dyHKuMs f(x) = x2 — 2|x — a?| — 8x
umeeT 6osiee IByX TOYEK SKCTpEMyMa.

5.3.9. Haiigure Bce 3Ha4eHUS @, IPH KaXKIOM M3 KOTOPHIX ypaBHeHHE a|x — 3| = Ha Mpo-

5
: +2
MexyTKe [0; +00) UMeeT POBHO /IBa KOPHSL.

5.3.10. Haiigzure BCe  3HaueHUss 4, TIpH  KaXKIOM M3  KOTOPHIX  ypaBHEHHe
| 242 — 3x — 2| = a — 2x% — 8x b0 He UMeeT peleHUH, TUGO UMeeT eIMHCTBEHHOE PelleHue.
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5.3.11. Haiigute Bce 3Ha4eHUsI @, IPU KAXKIOM M3 KOTOPBIX CHCTEMA ypaBHEHMU

(2 —xy+3x—y—6)Yx+2 -0
VY6 —x ’

x+y—a=0

HMeeT POBHO /IBa Pa3/INYHbIX PEIlCHUs.

5.3.12. .Haiiaure Bce 3HaYeHHs @, IIPU KAKAOM M3 KOTOPBIX CUCTEMa ypaBHEHUI

Wr—xy—Ty+4x+12)Yx+4 _ 0

Vi-y

a=x+y
HUMeeT eJUHCTBEHHOe pelleHue.
5.3.13. Haﬁume_ BCe 3Ha4YE€HMA 4, IIPU KaXXKJAOM U3 KOTOPBIX CHUCTEMA ypaBHEHUH
2x—-2y—2 = |x2+y?—1],
y=alx-1)
numeeT GoJiee BYX peLIEHHIA.
5.3.14. Haiinute Bce 3HaueHUs @, IIPU KaKJOM M3 KOTOPHIX CHCTEMA ypaBHEHUI
x24+20x+y?—20y + 75 = |x2 + y2 — 25/,
x—y=a
uMeeT 60j1ee OTHOTO pémemm.
5.3.15. Haiinute Bce 3Ha4eHUS @, IPU KaXJOM U3 KOTOPHIX CUCTEMA yPaBHEHUIA
x2-8x+y?+4y+ 15 = 4|2x -y — 10|,
x+2y=a
umeeT 6oJiee ABYX PELIEHHIA.
5.3.16. Haiinure Bce 3HaYeHHU a, NP KaXKJIOM M3 KOTOPBIX CHCTEMa ypPaBHEHUM
x2+5x+y?—y—|x—5y+5| =52,
y—2 =a(x-75),
" IMe€eT POBHO [IBa pENIEHUs].
5.3.17. Haiizure Bce 3HaueHHUs @, IPU KAXKIOM M3 KOTOPBIX CHCTEMA
yi—-x-2=|x2—x-2|,
r—y=a
uMeeT GoJiee IBYX pelIeHMIt.
5.3.18. HaiianTe Bce 3Ha4YeHUs @, NPU KaXKJIOM U3 KOTOPBHIX CHCTeMa YpaBHEHHUH
22— 1|+ 2x—x2 = |y2— 1| + 2y — y?,
x+y=a
uMeeT 6oJiee ABYX peIIEHUH.
5.3.19. HaiinuTe Bce 3HaY€HUsT @, IIPH KAXKAOM U3 KOTOPBIX CHCTEMA ypaBHEHHM
22+ |22 - 2x| = y? + 1y - 291,
x+y=a

uMeeT 6OoJiee ABYX PelleHUH.
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5.3.20. Haiiaure Bce 3HAUeHMs @, IPU KaXKJIOM M3 KOTOPBIX CHCTeMa yPaBHEHUI
|22 — 2x| —x2 = |y? — 2y| -
x+y=a

uMeeT 6oJsiee IBYX peElIeHUH.

5.4. MnaHumeTpna

5.4.1. a) JlokaxuTe, 4TO B NapajuleorpaMme GHCCEKTPUCHI YTIIOB TIPU OIHOM CTOPOHE MePIeH -
KYJISDHBL. v

6) B napannenorpamme ABCD 6uccexTpuchl yrioB pu ctopoHe AD nensaT cropony BC Toukamu
M u N tak, uto BM: MN = 3:7. Haiinure BC, eciu AB = 10.

5.4.2. B TpeyronbHuke ABC AB =12, BC = 5, CA = 10. Touka D nexut Ha npsimoit BC Tak,
yto BD:DC = 4:9. OKpYy>HOCTH, BIMCaHHbIE B Kax /bl U3 TpeyroabHukoB ADC u ADB, xacaiorcst
croponsl AD B Toukax E u F. Haiiaure pmuny otpeska EF.

5.4.3. OKpyXHOCTH S; ¥ S, PAIMyCOB 4 U 2 COOTBETCTBEHHO KacaloTcsl B Touke A. Uepes Touky B,
JIeXallyIo Ha OKPYXHOCTH S, IPOBe/ieHa IIpsiMasi, Kacalolasicsi OKPYXXHOCTH S, B Touke M. Haiinure
BM, eciu u3BecTHO, uTo AB = 2.

5.4.4. Touka O — 1eHTpa OKpy>kHOCTH panuyca 3. Ha nmponomxenun paguyca OM B3sATa TouKa A.

Yepes TOYKy A mpoBeleHa mpsMasl, Kacaiolasics OKPYXHOCcTM B Touke K. HsBecTHo, 4TO
ZOAK = 60°.

a) Jlokaxwure, utro AK = V3.
6) Haiigute paauyc oKpy>KHOCTH, BiucaHHOH B yron OAK u Kacalolleucsl JaHHOH OKPYXXHOCTH
BHEIIHUM 06pa3oM.

5.4.5. JlaHa oxpy>xHOCTb pazmyca 21/3 ¢ uentpom O. Xopna AB nepecekaet paguyc OC B Touke D,
mpuuéMm LCDA = 120°. UaBectHO, yT0 OD = 3.

BW

6) HaitguTe paamyc OKpY>XHOCTH, BIIMCAHHOH B YTOJI ADC U Kacamwouieiicst nyru AC.

a) Jlokaxwure, uto paccrostnie otT O 10 xopasl AB paBHO —-—

5.4.6. B mapasmnenorpamme ABCD usBectHo, uto AB = 2, BC = 3, ZA = 60°. Ha croponax AB
u BC kak Ha OCHOBaHMSX IIOCTPOEHBI BHE MapaJijieiorpaMMa paBHOOeIPEHHbIE TPEYTOJIBHUKH C YIJIa-
mu 120° nIpu BepIIMHAX.

a) Jlokaxkure, 4TO MPsIMAsi, COEAMHSIONasl BePIIMHbI 3TUX TpeyI‘OJIbHI/IKOB npoxonm Yyepe3 TOUYKY B.

6) Haiinure paccTosiHue MeXAy 3TUMHU BEpIINHAMH.

5.4.7, Touka B — cepeauna orpe3ka AC, npuuém AC = 10. IIpoBeneHsl Tpu OKPYKHOCTH paju-
yca 6 ¢ uentpamu A, Bu C.

a) JlokakuTe, 4TO CYLIECTBYET POBHO IIECTh OKPYXKHOCTeH, KacalolUXCs BCEX TPEX JaHHBIX.

6) Haitgurte panMychl BCEX TaKUX OKPYXXHOCTEH.

5.4.8. B tpeyroasuuke ABC usBectHbi cTOpoHbl: AB = 7, BC = 9, AC = 10. OkpyxHOCTB, IPO-
xozsmas yepe3 Touku A u C, nepecekaet npsimeie BA u BC cooTBeTCTBEHHO B Toukax K u L, oTiMy-
HBIX OT BepIIHU TpeyroidpHUKa. OTpe3ok KL kacaeTcsi OKPY>KHOCTH, BIIMCAaHHOHU B TpeyroabHUK ABC.

a) JlokaxwuTe, uto Tpeyroasuuku BKL u ABC noao6HsL.

6) Haitnure nimny orpeska KL.

5.4.9. /laH TpeyrogbHUK co cropoHamu 26, 26 u 20. BHyTpu Hero pacnojo)XeHbl ABe paBHbIE Ka-
CcalolHecs: OKPYXHOCTH, KaX/asi U3 KOTOPhIX KacaeTcs ABYX CTOPOH TPEeyTOJbHHUKA.

a) JlokaxkuTe, YTO JIMHUS, COEIUHSIONIAs 1IEHTPBI OKPY>KHOCTei, apaJiieIbHa OXHOM U3 CTOPOHBI
TPEeYTrOJIbHUKA.

6) Haiigute pagnycsl OKpy>XKHOCTEM.
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5.4.10. Bokosbie croponbl KL u MN Ttpaneuuu KLMN pasubi 8 u 17 COOTBETCTBEHHO. OTpesok,

COEANHSAONMMI cepeAMHbI [UaroHaJiel, paBeH 7,3,  CPEAHAs TUHKSA PaBHA 17,5. Ilpsimbie KL u MN rie-
PeCeKaloTCs B TOYKe A.

a) /lokaxwure, 4YTO TPEyTrOJIbHHUKH ALM U AKN 1o106HbL.
6) HaiinuTe paguyc OKpYy>XXHOCTH, BIIMCAHHOM B TpeyroJbHUK ALM.

5.4.11. Ha npsmoii, conepxameii 6uccekrpucy AD npsimoyrosibHOro TpeyrosbHuka ABC ¢ mps-

MbIM yriioM C, B3sTa Touka E, yaanéHHasi OT BepIIMHbI A Ha paccTosiHue, paBHoe 1/ 26 . M3BecTHO, 4TO
BC =5, AC=12.

a) [loxaxwure, 4T0 AD = —2E
6) Haiiaure mromanp Tpeyronbﬂmca BCE.

5.4.12. Ha 60xo0Boii cTopoHe AB paBHOOEIPEHHOrO TPEYrOJbHHKA, KAK Ha AMaMETpPe, IIOCTPOEeHa
OKpYXHOCTb. OKPY>XHOCTH Iepecekaer ocHoBaHHe AC B Touke M u 60koByIo cropoHy CB B Touke N.

a) [loxaxwure, yto MN = %A C. 6) Haiiaure nepumetp tpeyronsuuka MNC, ecniu AB = 8, AB = 10.

5.4.13. Touka M nexut Ha cTopoHe BC BeIyK/I0TO YeThipéxyronbauka ABCD, mpuuém B u C —
BEPILMHBI PaBHOOEAPEHHBIX TPEYTOJBHUKOB ¢ OCHOBaHUsiMu AM U DM COOTBETCTBEHHO, a MpsIMbIe
AM v MD nepnieHIUKYISAPHBL.

a) Jlokaxwure, YTO GUCCEKTPUCH! YTIJIOB Tpu BepuimHax B u C uethipéxyrosbHuka ABCD nepece-
KaloTcsl Ha ctopoHe AD.

6) ITyctb N — TouKa mepeceyenust atnx 6uccexrpuc. Haiinure nomazp YetTsipéxyronbauka ABCD,
€CJIM U3BeCcTHO, uTo BM:MC = 1:3, a miomazb qupréxyronBHHKa, CTOPOHBI KOTOPOTO JieKaT Ha
npsmeix AM, DM, BN u CN, pasHa 18.

5.4.14. Jlana paBHoGenpenHas tpanenuss ABCD c ocHoBanusMu AD u BC. OKpY>XHOCTB C LIEHT-
pom O, mocTpoeHHast Ha GOKOBOI1 cTopoHe AB Kak Ha AuaMeTpe, KacaeTcsi 60koBoit croponsl CD 1
BTOpOH pa3 nepecekaeT Gosbuiee ocHoBanue AD B Touke H, Touka Q — cepefuna CD.

a) [lokaxute, 4TO 4eThIpEXyroabHUK DQOH — mapaJjiesiorpamMm.

6) Haiigure AD, ecnmu ZBAD = 75° u BC = 1.

5.4.15. B npsimoyrosibHOI Tpanenuun ABCD c npsiMbIM YTJIOM IIPU BepiliHe A pacIosIoXKeHBI JBe
oKkpyXHOCTH. OIHa U3 HUX KacaeTcsi 60KOBBIX CTOPOH U Gosbuiero ocHoBaHusi AD, Bropasi — 60Ko-
BBIX CTOPOH, MeHbillero ocHOBaHMsI BC U 1epBoil OKPY>KHOCTH.

a) IIpsimMasi, TPOXo/siiasi Yepe3 HEHTPhI OKPYXKHOCTel, mepecekaeT ocHoBaHue AD B Touke P. [lo-

AP
KaXuTe, 4To 0 = sinD.

. ’ . 4 1
6) HaiiauTe nyomazap Tpanelnuu, €CIH paguyChl OKPY’KHOCTEN PaBHBI 33
5.4.16. /IBe OKpPYXHOCTH KacaloTCsl BHYTPEHHUM 06pa3oM B Touke K, IpU4€M MeHblliasi IPOXOIUT
yepes 1eHTp Gombmed. Xopaa MN 6oibiueit OKpyKHOCTH KacaeTcsi MeHbeii B Touke C. Xopast KM
u KN nepecekaioT MEHBILYI0 OKPYXXHOCTb B To4KaX A U B cooTBeTcTBeHHO, a oTpe3ku KC u AB mne-
pecekaloTcs B Touke L.

a) Jlokaxure, uto CN:CM = LB:LA.
6) Haiixure MN, ecu LB:LA = 2:3, a paguMyc MaJjioif OKPYXKHOCTH paBeH |/ 23.

5.4.17. JIBe OKPY>XHOCTHU KacaloTCsI BHyTPEHHUM 00pa3oM B TOuKe A, NPUYEM MEHbIIAsA IPOXOAUT -
yepe3 meHTp Gosbieil. Xopaa BC Gosnblueii OKpYyKHOCTH KacaeTcsl MeHbineii B Touke P. Xopast AB
u AC nepecekalT MeHbIYI0 OKPYXHOCTb B TOUKaX K ¥ M COOTBETCTBEHHO.

a) Joxaxwure, uto npsiMble KM u BC napajijiebHbL.

6) Ilycts L — Touka mepeceuenust otpesakoB KM un AP. Haiinute AL, ecnu panuyc Gombureid
okpyxuoctu paseH 10, a BC = 16. '
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5.4.18. Touxa B sexur Ha orpeske AC. IIpsiMas, mpoxosas yepes TO4Ky A, KacaeTcs OKpYX-
HOCTH ¢ auaMeTpoM BC B Touke M 1 BTOpOU pa3 mepeceKaeT OKPYXHOCTb C IHaMETPOM AB B TOuKe
K. Tlponomxenue otpeska MB nepecekaeT OKPYXHOCTh C AHaMETPOM AB B Touke D.

a) okaxwure, 4yto npsimbie AD u M C napasie/IbHbI.

6) HaiinuTe maomaap tpeyroasiuka DBC, eciu AK = 3 1 MK = 12.

5.5. Crepeomerpus

5.5.1. B mnpsMoyronbiom mnapamnenenunene ABCDAB,C,D, wusBectHn pébpa: AB =5,
AD = 12, CC, = 7. Haiiaure yron mexnay miockoctsimu CD,B, u ADB,.

5.5.2. B mnpamoyroibHOM rlapaJIJIeJIennneue ABCDA,B,C,D, wusBectHbl péGpa: AB = 15,
AD = 8, CC, = 3. HaiiauTte yroa Mex/ay MIOCKOCTSMU ABCwu A;DB.
5.5.3. B npaBusbHo#t TpeyrompHoOlt npusme ABCA,B,C, ctopona ocHoBanus AB = 10, a 60KoBOE

pebpo AA, = Y/ 69. Haiinure paccrosiuue ot Touku A no npamoit BC,.

5.5.4. B npaBuibHON 4eThipéxyronabHoil mupamuge SABCD cropona ocHoBanusi AB = 312, a
6okoBoe pebpo SA = 5. Haiinute paccrosinue ot Touku A 1o npsmoit SC.
5.5.5. B mpasuibHOil miectuyronbHoii npusme ABCDEFA,B C,DE\F; cTopoHa OCHOBaHM:

= /6, a 6okoBoe peGpo AA; = 31/2. HaiizuTe paccTosHue oT Touku C 10 mnockoctu EFB,.

5.5.6. B mpaBuibHOi#t TpeyrosbHo# nmupamuae SABC cropoHa ocHOBaHMS AB = 8]/§ a 60KoBOE
pebpo SA = 1/73. Haiingure paccTossHHe OT TOYKH B 0 MJIOCKOCTH SAC.

5.5.7. B npaBuibHO# veTsipéxyrobHoit npusmMe ABCDAB,C,D, cropoHa ocHoBaHus AB = 4, a
6okoBoe pebpo AA; = 11. Haitnure paccrositune mexay npsimbiMu A B, mo npsmoit CD.

5.5.8. B npaBusibHOI miectuyroyasHoit nmupamune SABCDEF cropona ocHoBaHusl AB = V3, a 6o-
.xoBoe pebpo AA; = 11. Haiiaure yron mexny npsimeimu SA u BC.

5.5.9. B mpaBusibHOIi YeTbipéxyrosibHoi npusme ABCDA,BC,D, cTropoHa OCH:)BaHI/IH AB =4, a
6okoBoe pebpo AA; = 3. Haiiaure yron mexay npsimbivu AB; u BC;.

5.5.10. B npaBuibHOi TpeyroapHoi nupamune SABC cTopona ocnoBanus AB = 471/3), a Goxo-
Boe pebpo SA = 5. Haitaute yron mexay npsmoit SC U miockocTbio SAB.

5.5.11. B npaBunbHOU TpeyrosbHou npusme ABCA,B{C, cTopoHa ocHoBanusi AB = 23, a 6o-
xoBoe pebpo AA, = 4. Haiinute yron Mexay npsimMoii AB; u ruiockoctbio BCA,.

5.5.12. B npaBuibHoit TpeyroabHoit SABC mnupamuze ¢ ocHoBanueM ABC u3BecTHbI pébGpa:
AB = 5Y/3, SC = 13. Haiiure yroJ1, 06pa3oBaHHbIH MJIOCKOCTbIO OCHOBAHUSI U TIPSIMOIA, TIPOXOIS-
mieil yepes cepeaunnl pédep AS u BC.

5.5.13. B npaBusibHON TpeyrosnpHOM nupamune SABC ¢ ocHoBanueM ABC u3BecTHbI pébpa:
AB = 81/? , SC = 17. Haiigute yrosa, ob6pa3oBaHHBI IJIOCKOCTBIO OCHOBAaHMST U HpsiMOii AM,
rae M — To4ka nepeceyeHusi MeauaH rpanu SBC.

5.5.14. B nmpaBunbnoii TpeyronbHoi nupamuge SABCD ctopona ocHoBanus AB = 2, a 6okoBoe
pe6bpo SA = /3. Haitaute yron Mexay miockoctsamu SBC n SAD.

5.5.15. B npaBunbHO# TpeyrospHoH npusme ABCA;B;C; CTOpPOHBI OCHOBaHHs paBHBI 1, GOKO-
Bble pébpa paBHHI 3, Touka D — cepenuna pebpa CC,. Haiiaute yron mexay miockoctsmu ABC un

ADB;.
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5.5.16. IIpAMOYroJIbHUK CO CTODOHaMHy, pPaBHbIMU 3 U 4, MeperHyay Mo AMaroHaIU, IPUYEM II0-
JIYTIJIOCKOCTHU TIOJyYEHHBIX IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB 00pa30Bai BYTPAHHBIA yroji, paBHbIMA
60°. Haiinure paccTosiHue MeXIy BepHIMHAMH MPSIMOYTOJbHUKA, He JIe)KAUTUMHU HA AMAroHa U cruba.

5.5.17. B ocHOBaHMH NPSMOIi TIPU3MEI JIEKHUT Tparelys, OCTPbIe YTJIBI KOTopoit paBHb! 60°. Bo-
KOBasi CTOPOHA M MeHblllee OCHOBaHHeE TpaIeluy paBHbI cooTBeTCTBeHHO 8 U 6. Uepe3 60koByIO CTO-
POHY Tpamelnuyd HUXKHEro OCHOBAHUS M BEPIIUHY OOJbIIEr0 OCHOBAHUS TPalelliy BeDXHEro OCHOBa-

HMS TIPOBEEHO CeYeHHe TIOCKOCTBIO, 00pa3yiollero ¢ MIOCKOCThIO HIXKHEro OCHOBaHUs yroa B 30°.
Haiigute nioniaab ceyeHUs. '

5.5.18. B xyoe ABCDA,B,C,D, Bce pébpa pasunl.4. Ha ero pe6pe BB, orMeyena touka K Tak,
yto KB = 3. i-Iepea touku K 1 C, mpoBeeHa IIOCKOCTh o, MapasijienbHas npsamoii BD,.

a) Jlokaxwure, uto AP = PB, = 2:1, rae P — Touka nepece4eHus: ILIOCKOCTU o ¢ pebpom A,B;.

6) Haiiaure yros HakJOHa ILIOCKOCTH o K Iiockoctu rpauu BB, C,C.

5.5.19. B mpasuibHO#M TpeyronbHOi nupamuae SABC cropoHa ocHoBanust AB pasHa 12, a 60ko-
Boe pebpo SA paBHO 8. Touku M u N — cepeauns! pébep SA u SB coorBercTBeHHO. Il10CKOCTD o
comepxXuT npsiMmyio MN 1 nepleHANKyY/sIpHA MIJIOCKOCTH OCHOBAHUs MIMPaMMIbL.

a) JIoKaxuTe, YTO TIOCKOCTh o AeJUT MeauaHy CE OCHOBaHHSA B OTHOLIEHUH 5:1, ¢uuras oT TOU-
ku C.

6) Haitaute 06éM nupaMuIb], BEPUIMHON KOTOPO# siBjsieTca Touka C, a OCHOBaHHEM — CEYeHHe
nupamubsl SABC NI0CKOCTBIO o.

5.5.20. B mpaBuibHO#t TpeyroabHoil nupamuae SABC cropona ocHoBanusA AB paBHa 6, a 6oko-
Boe pebpo SA pasHo 4. Touku M u N — cepenunsl pébep SA u SB coorsercTBeHHO. IL10CKOCTD of
coepXKuUT NpsiMyio MN U neprneHAUKY/IsipHa MJIOCKOCTH OCHOBAHHUS MUPAMUIbL.

a) Jlokaxure, 4TO ILIOCKOCTD of IEJUT MeAuaHy ocHoBaHUs CE B OTHOWIeHMM 5: 1, cyMTas OT TOY-
ku C. '

6) Haiimire nepuMeTp MHOTOYTOJIBHYKA, SIBJISIIONIETOCS ceyeHreM MupaMubl SABC IIOCKOCTHIO o.

5.5.21. B npaBusbHOI TpeyroasHoit nupamune SABC cropoHa ocHoBanusi AB paBHa 12, a 6oxo-
Boe pe6po SA pasHO 13. Touku M u N — cepeuHBI pébep SA u SB coorBeTcTBeHHO. Il10CKOCTD o
coziepXuT npsamMyio MN ¥ nepneHAUuKYyIsIPHA NIJIOCKOCTH OCHOBaHUS MUPaMHUABI: '

a) JlokaxxuTe, 4TO IVIOCKOCTD of AeJUT MeauaHy CE OCHOBaHMsI B OTHOINEHHH 5:1, cyuras ot TOY-
ku C.

6) Haiimure mioma/ib MHOTOYTrOIbHHKA, SBISIOIIETocs: cedeHneM nupaMuiibl SA BC 1I0CKOCTBIO o.

5.5.22. B ocHoBaHuu qublpéXyroandﬁ nupamunbl SABCD nexur npsiMoyroisauK ABCD co
croponamu AB =8 u BC = 6. [lnunbl GoxoBblx péGep nupaMuasl SA = V21, SB =185,
SD = 1/57.

a) Jokaxure, 4T0 SA — BBHICOTA IIMPAMH/BI.

6) Haiiaute yron mexay npsimeiMu SC u BD.

5.5.23. B OCHOBaHMH 4eTHIPEXyroJbHoi nupamuabl SABCD nexur npsmoyroabhuk ABCD co
cropoamu AB =4 u BC = 3. Jlnuue GokoBbix pébep mupamumsl SA = 1/—1—1_' , SB =3Y3,
SD = 2V5.

a) Jloxaxure, 4To SA — BBICOTA ITMPAMH/IBL

6) Haitaute yros mexay npsiMoii SC u mockocteio ASB.

5.5.24. B ocHOBaHUM 4eTBIpEXyrosibHoi nupamunsl SABCD nexwur npsmoyronbauk ABCD' co
croponamu AB = 4 u BC = 6. JlnuHbl 60koBbIX pébep nupamunsl SA = 3, SB =5, SD = 3Y5.

a) /lokaxxure, 4To SA — BBICOTa NMMPAMH/BL

6) Haitaure paccTosiHue oT BepulMHB A 110 nockoct SBC.
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5.6. Apudpmetuka u anrebpa
5.6.1. Yucao yMHOXMIN Ha cymMMmy-ero 1ugp u noayunau 10530. Haitaure ato yucio.

5.6.2. IIpou3Be/eHMe YUC/Ia M YKCJIA, 3ATMCAHHOTO TEMH Xe 1U¢paMu B 0OpaTHOM OPsIAKe, PaB-
HO 5848. Haiigure aTH yncia.

5.6.3. Kakum MoxKeT ObITh IIPOU3BEAEHME HECKOIBKUX PA3/IMYHbIX IPOCTHIX YHCEJI, €C/IU OHO KpaT-
HO Ka)XIOMY U3 HHMX, yMeHbIleHHOMY Ha 1? HaiiauTe Bce BO3MOXHbBIE 3HAaYEHHS 3TOTO NTPOU3BEACHHUS.

5.6.4. Pemure ypaBHEHUE B HaTypajbHbIX YHUCJAX:
x+y=x2—xy+y’

5.6.5. Haiigure Bce Bo3pacTaioiiie KOHeYHble apudMeTHYecKHe IPOrPECCUM, KOTOPbIE COCTOST
M3 MPOCTHIX YHCEJ M Y KOTOPBIX KOJIMYECTBO WIEHOB OOJIblile, Y4eM PAa3HOCTh IIPOIPECCHH.

5.6.6. Kaxxmoe u3 uncen 2, 3, ..., 7 yMHOXKAIOT Ha Kaxkaoe u3 uucesn 13, 14, ..., 21 u nepea KaxabmM
U3 MOJYYEHHBIX MPOM3BEAECHUI MPOU3BOJbHBIM 00Pa30M CTaBAT 3HAK IUIIOC MJIM MHHYC, TIOCJIe Yero
BCE 54 TOJIy4EHHBIX pe3y/bTaTa CKJaAnBaioT. Kakylo HaMMEHBIIYIO 10 MOAYJIO U KaKyl0 HauboJib-
IIYI0O CYMMY MOXHO IMOJIYYMTh B UTOTE?

5.6.7. Tlepen xaxabiM u3 uucen 14, 15, ...,20 u 6, 7, ..., 10 mpon3BoIbHBIM 06Pa30M CTaBAT 3HAK
IUTIOC MJI MMHYC, TIOCJIE YETO OT KaXKAO0TrO U3 06pa30BaBIINXCsl YKMCeE)I IEPBOr0 Habopa OTHUMAIOT Kax-
Ioe U3 06pa30BaBIIHXCS YHCe BTOPOro Habopa, a 3aTeM Bce 35 MOIyYeHHBIX Pe3yIbTaTOB CKJIA/bIBA-
10T. Kakyio HauMeHbILYIO 0 MOAYJIO U KaKyl0 HauOOJIBIIYIO CYMMY MOXKHO ITOJIYYUTh B UTOTE?

5.6.8. Haiinute Bce mapsl HaTYpaJIbHBIX YKCEJI @ U b, yIOBJIETBOPsIOLIME paBeHCTBY ab = ab + 23
(B JIEBOHM YaCTH pPaBEHCTBA CTOUT YUCJIO, TOJIy4aeMOe NPUIUCBIBAHUEM AECSITHYHOU 3aIlUCHU YUCTIA a
nepen JECATUYHOM 3alMChio YKuca b).

5.6.9. Kaxxablil U3 rpynnsl y4aluxcsi CXOAWI B KUHO UJIM B TeaTp, IIPU 3TOM BO3MOXKHO, YTO KTO-

TO U3 HUX MOT CXOJUTb U B KHUHO, U B TeaTp. FI3BeCTHO, YTO B TeaTpe MaJbYMKOB ObLIO He Hosee 4
13

OT OO61LIIero Y¥cja y4amuxcsl TPYIIbI, TOCETHBIIMX TEATP, a B KHHO MaJb4MKOB ObLIO He Gosee % oT
00IIler0 YKC/Ia YYAIIUXCS TPYIIIBI, TOCETUBIIMX KHMHO.

a) Moruio s 6erTh B rpynme 10 MaJbYMKOB, €C/IM AONMOJHUTENBHO U3BECTHO, YTO BCETO B rpynne
6bL10 20 yyaimuxcs?

6) Kakoe HamGosbliee KOJIMYECTBO MajJb4MKOB MOIJIO GBITh B TPYIIE, €CJAM AONOJHHMTEIHHO
M3BECTHO, 4TO Bcero B rpymme 6su10 20 ydammxcs?

B) Kakyro HauMeHBIIYIO ZI0JTI0 MOTJIA COCTABJSATh JEBOYKH OT OOIIEro ymMca yuamuxcs B rpymie
6€3 IOMOJHUTENBHOTO YCIOBUS IIYHKTOB a U 67

5.6.10. MoTok BepéBkM pexyT 6e3 OCTaTKa Ha KyCKH AJMHOM He MeHbile 115 cM, HO He Gosblue
120 cM (Ha30BeM Takue KYyCKH CTAaHAAPTHBIMH).

a) HCKOTOprﬁ MOTOK BEPEBKM Pa3pe3aji Ha 23 CTaHJAPTHBIX KyCKa, CPeZId KOTOPBIX eCThb KYCKH
pasHoil mmmHb. Ha kakoe Haubojiblilee 4yueno OZMHAKOBBIX CTAHJAPTHBIX KYCKOB MOXHO ObLIO GBI
pa3pes3aTh TOT ke MOTOK BEPEBKHU? '

6) HaiiauTe Takoe HauMeHbliee YKCI0 {, yTo 060I MOTOK BEPEBKH, JUIMHA KOTOPOTO 6osbe / cM,
MOJXHO pa3pe3aTh Ha CTaHAapTHBIE KYCKH.

5.6.11. B oaHoM u3 3a7aHMit Ha KOHKypce OyxraiTepoB TpeOyeTcs: BbIAATh IIPEMUM COTPYAHUKAM
HEKOTOpOTo OTAesa Ha obiryio cymmy 600 000 py6iieit (pasmep IpeMHH KaXKIOT0 COTPYAHMKA — Iesoe
unco, kpatHoe 1000). Byxrantepy aaoT pacnpesneseHue npeMuii, ¥ OH JO/KEH UX BbiAaTh 6e3 caauu
1 pa3Mena, umest 100 kymiop no 1000 py6aeit u 100 kymop no 5000 py6eii.

a) YAacTcs /M BBIIOJHHUTD 3a/laHue, el B oTAene 40 COTPYIHIKOB M BCe AOJDKHBI NIOMYYHTb [IOPOBHY ?

6) YaacTcst 1M BBINOJIHUTD 3aJiaHKeE, €CIU BeyIIeMy CIIEIHAINCTy Hafo BbiaTh 40000 py6.71e14 a
OCTJIbHOE TOJEUTh NOPOBHY Ha 70 COTPYAHHKOB?

B) IIpu xaxoM Han6oJIbLIEM KOJHYECTBE COTPYAHHKOB B OTAEJIE 3afiaHHe YAACTCs BBITOJHUTD TPU
mo6OM pactipeieleHMH Pa3MepoB TIpeMHii?
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5.6.12. Ha mocke Hanmcaa¥ HeCKOJbKO HeOOsI3aTebHO PasiUYHbIX ABY3HAYHBIX HATYPaJbHBIX
yucen 6e3 Hyseii B AecsITUYHOI 3amucu. CyMMa 3THX 4Mces OKa3ajiach paBHOM 363. 3aTeM B KaXIOM
YHCJIe TOMEHSIN MECTaMH TIEPBYIO M BTOPYIO HUPPH (HanpuMep, yucao 17 3amenuan Ha yuciao 71).

a) IIpuBenuTe NpHMEP MCXOAHBIX YHCE, AJIs1 KOTOPBIX CyMMa HOJIYYHBLIMXCS YHCEJ POBHO B 4 pa-
3a 6oJblile, Y4eM CyMMa MCXOIHBIX YHCEL

6) Moria i1 cyMMa HOJTyYMBIIMXCS YMCeI OBITh POBHO B 2 pa3a 60biie, YeM CyMMa HCXOIHBIX YHCeNT?

B) Haiinute HauGosbiiee BO3MOXKHOE 3HaUYeHHE CyMMBI HOJYYHBIIHXCS YHUCEL.

5.6.13. Ha mocke 6put0 HanmucaHo 30 HaTypasbHBIX yKces (HeOOS3aTebHO Pa3iMYHbIX), KaXI0e
U3 KoTophIX He mpeBocxoauT 40. CpenHee apudMeTHYeCKOe HAMMCAHHBIX YKCE paBHsI0Ch 7. BMecTo
KaX/[Or0 U3 YMCeJl Ha JOCKe HallMCa/ld YUCJIO; B IBa pa3a MeHblilee TepBOHAYAIbHOTO. Yucia, KOTopbie
MIOCJIE 3TOrO OKa3aJMCh MeHblle 1, ¢ JOCKU CTEPJIH.

a) Moro 711 0Ka3aTbCs TaK, YTO CpeiHee apudMeTHYECKOe YHCE, OCTABILIMXCS Ha JOCKe, Gople 147

6) Moryo nu cpeniHee apudMeTHYECKOE OCTaBUIMXCS HA JOCKE YHMCes OKa3aTbCs 6osbure 12, HO
MeHbuie 137 :

B) Haiizure HauGobiee BO3MOXHOE 3HAY€HHE CPENTHErO apH(PMETHIECKOTO YHUCE, KOTOPBIE OCTa-
JIUCh Ha JIOCKeE.

5.6.14. Ha nocke 6bu10 HanmcaHo 20 HaTypaJbHBIX 4Hces (Heo6A3aTeIbHO PasjIMYHbIX), KaxI0e
U3 KOTOPHIX He npeBocxoauT 40. BMecTo HekOTOpBIX M3 YKces (BO3MOXKHO, OJTHOT0) Ha JOCKE HaIlu-
CaJIM YKCJIa, MEHBIIHE TEPBOHAYAIBHBIX HA eMUHUILY. YKCIIa, KOTOpHIE II0C/IE 3TOrO OKa3auCh PaBHBI-
M 0, ¢ TOCKM CTEPJIH.

a) Mor/o 1 oKasaThCsl TaK, YTO CpefHee apu(METHYECKOe YHCe HA OCKE YBEIUYMIOCH?

6) Cpentee apudMeTHYeCcKOe IEPBOHAYATIBHO HAMCAHHBIX YUCE paBHsIOCH 27. Moro sin cpea-
Hee aprdMeTHYeCKOe OCTaBUIMXCS Ha JIOCKe YUCes OKa3aThCs PaBHBIM 347

B) CpenHee apudMeTHiecKoe IMePBOHAYAIBHO HAIMCAHHBIX 4yMces paBHsIoch 27. Haiiturte Hau-
Gosibliiee BO3MOXHOE 3HAYeHUE CPeaHero apudmMeTHIecKoro Yucesi, KOTOpble OCTAJIUCh HA JOCKE.

5.6.15. YuyeHMKH OJHOI HIKOJIBI INUCAIM TeCT. Pe3ysbTaToM KaXJOro y4eHMKa SIBJISIETCS Liejioe
HEoTpHIIAaTeIbHOE YHUCI0 6asyIoB. YUeHUK CUNTAETCsl CAABIINM TECT, €CJIM OH Habpas He MeHee 83 Gaur-
J0B. M3-3a TOrO, YTO 3aJaHMUS OKA3aJIMCh CIUIIKOM TPYAHBIMH, ObLIO MPUHSATO pelleHHe BCEM y4acT-
HHMKaM TecTa 406aBUTh N0 5 6a/uToB, 61aroaaps 4eMy KOJIMYECTBO CAABIINX TECT YBEIHNYHMJIOCH.

a) MorJio i1 0Ka3aTbCs TaK, YTO HOCJIE 3TOrO CPeAHUN 6ayl y4aCTHUKOB, He CAABIINX TECT, TIOHU-
3UJCA?

6) MorJio Jiu 0Ka3aTbCsl TakK, YTO TOCJIE 3TOr0 CpefHUi 6al YYaCTHHUKOB, CAABIIMX TECT, TIOHHU-
3MJICSI, M CPeJHUIA 6aJI/T Y4aCTHUKOB, HE CAABIINX TECT, TOXKE TOHU3WJICS?

B) M3BecTHO, YTO NMEPBOHAYAIBHO CPEIHMI paml YYacTHUKOB TecTa coctaBuiI 90, cpexnuii 6a
YYaCTHHKOB, CAaBUIMX TecT, cocTaBua 100, a cpequuit 6am1 y4acTHHKOB, He CAABLINX TECT, COCTABUJI
75: Iocse mobasaenus 6annoB cpenHuit 6aaa y4aCTHUKOB, CAABIIMX TeCT, cTaa paBeH 103, a He cias-
mux tect — 79. IIpy xakoM HaMMEHBILIEM YHCJIe YYACTHUKOB TECTa BO3MOXKHA TaKas CUTyalusi?

5.6.16. a) IIpuBeanTe MpUMep Y4ETHIPEX3HAYHOTO YHUCJIA, Ipou3BesieHHe 1udp KoToporo B 10 pas
6osbIie CyMMbI 1P 3TOrO YUCIA.
*6) CymecTByeT JiM TakOe YeTbIPEX3HAYHOE YUCJIO, TIpoM3BeaeHue mudp koroporo B 175 pa3s 60.1b-
1ie CyMMBbI 111¢p 3TOro yucua?
B) Haiinure Bce qublpexanaqule yucJia, IpousBeneHue uudp KOTOprX B 50 pa3 Gosblue CyMMbI
uudp 3TOro 4YucJja.

5.6.17. Tpu unc/ia Ha30BEM xopoulell TPOMKOI, €CJIM OHM MOTYT OBITh AJIMHAMH CTOPOH TPEYToJib-
HUKa.

Tpu uuc/ia HA30BEM OMIUYHOT TPOMKOIA, €CITH OHU MOTYT OBITH JJIMHAMH CTOPOH npaMoerJIbHoro
TPeYrOJIbHHUKA.

a) JlaHbl 5 pa3IMYHBIX HATypPaIbHBIX Yuce. MOXeT JIM OKa3aThCsl, 4YTO CPeAH HUX He HaUAETCs HU
OQHOU XOpomiei TPOHKuU?

6) Janbl 4 pa3sIMYHBIX HATYPAJIbHBIX YHCTa. MOXET M OKa3aThCs, YTO CPEAM HUX MOXKHO HAaWTH
TPH OTJIMYHBIX TPOUKH?

B) Jlanbl 10 pasnu4HBIX yMces (HeoOs3aTeqbHO HATypajbHBIX). Kakoe Hau6oJbiiee KOIMYECTBO
OTJIMYHBIX TPOEK MOIJIO OKa3aThCs CPeAU HUX?
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5.6.18. Yucna 1,2, 3, 4, 5, 6,7, 8,9, 16 Ipou3BOJIbHO AEJIAT Ha TPU PYIIIHI TaK, YTOOBI B KAXKION
rpynmne 6bUI0 XOTs1 ObI OZHO YHCJI0. 3aTeM BBHYUCSIOT 3HaYeHHe CPefHEro apu(pMETHIECKOTO YUCE B
KaoKZIOH M3 TPy (JJisi TPYTIIBI U3 eAMHCTBEHHOTO YHUCIa cpefHee apU(pMETHIECKOe PaBHO 3TOMY YHCILY).

a) MoryT i 66ITh OXWHAKOBBIMY IBa M3 3THX TPEX 3HAYEHUN CPeIHUX apU(PMeTUYEeCKUX B TPYII-
1ax U3 PasHOro KOJIMYeCTBa Yuces?

6) MoryT i1 6bITh OMUHAKOBBIMH BCE TPH 3HAU€HHS CPeAHHX apu(PMeTHYECKUX?

B) Haiinure HaUMeHblllee BO3MOXHOE 3HaueHUe HaubOMbIIETO U3 MOJYYaeMBbIX TPEX CPEAHHX
apu¢pMeTHYECKHUX.

¢

5.7. J1“oHOMMYECKHe 3ajlauMm

5.7.1. I'puropuii siBjsieTCs BazesblleM ABYX 3aBOJOB B pasHbIX ropozax. Ha 3aBomax mpousBo-
ASTCST aBCOMIOTHO OAMHAKOBBIE TOBAPHI, HO Ha 3aBOJIE, PACIIOIOKEHHOM BO BTODOM ropo/ie, UCIOJIb3y-
ercst Gosee coBeplieHHOe oGopynoBaHue. B pesysbrate, eciu paboyve Ha 3aBOAE, PACHOIOKEHHOM
B IIEPBOM ropoie, TPYAATCA CyMMapHO ¢2 yacoB B HeZleJIIo, TO 3a 3Ty HeZAEJI0 OHU IPOU3BOIAT 3¢ enu-
HUII TOBapa; ecid pabouue Ha 3aBoJe, PaCIOJIOKEHHOM BO BTOPOM TOpoJe, TPYASTCS CyMMapHO ¢2 ya-
COB B HeJleJII0, TO 3a 3Ty HeZle/0 OHU NMPOU3BOIAT 4¢ eIUHUILl TOBapa.

3a kaxzaplii yac paboTsl (Ha KKAOM U3 3aBooB) ['puropwmii maartut pabouemy 500 pyb6ieit.

I'puropuii rotos BeigensaTs 5000000 py6ieii B Heneo Ha omaty TpyAa pabounx. Kakoe Han6on-
Iiee KOJIM4YeCTBO eIUHUI] TOBapa MOXKHO IIPOM3BECTH 32 HEAEJI0 Ha 3THUX ABYX 3aBoJax?

5.7.2. 3aBucumocth 06béMa Q (B IIT) KYIUIEHHOrO y (bMPMEI TOBapa OT ueHbl P (B py0. 3a miT.)
BhIpaxkaeTcst popmyrnoit Q = 1500 — P, 1000 < P < 15000. Joxox OT MpOJakxyd TOBapa COCTABJISET
PQ py6neit. 3arpaTsl Ha mpou3BoAcTBO Q eamHMI[ ToBapa cocrasisior 3000Q + 5000000 py6aeit.
IIpubbLIL paBHA Pa3HOCTH A0XOJa OT MPOJAXKH TOBapa U 3aTPaT Ha €ro nMpou3BoAcTBO. CTpeMsch IpH-
BJIeYb BHUMaHUe NoKynatesiel, GupMa yMeHbIIIIA LeHy NPOAYKIMU Ha 20%, OHAKO €€ MpHOBLIL He
u3MeHWIach. Ha CKOJIbKO NIPOLIEHTOB CJIeAyeT YBEJHWYMTh CHHIKEHHYIO IIEHY, YTOOBI JOOUTHCS Hau-

6osbiel mpuOHIIN? ,

5.7.3. CTpouTesbCTBO HOBOTO 3aBOZIa CTOMUT 75 MJIH pyb6sieit. 3aTpaThl Ha IPOU3BOJACTBO X THIC. €.
TIPOAYKIMH Ha TakoM 3aBoe paBHbl 0,5x2 + x + 7 MuH py6ueii B rof. Ecu npoxykmuio 3aBoza npo-
IaTh IO LieHe p ThIC. pybJel 3a eqUHUILY, TO IPHUOBLIL GUPMBI (B MJIH pybIieil) 3a OfMH rof COCTaBUT
px —(0,5x% + x + 7). Korza 3aBox Gyzert nmoctpoeH, ¢pupMa GyneT BHITyCKATh MPOAYKIIMIO B TAKOM KO-
J4ecTBe, YTo6bI IpUOBLTb 6bla HanGosbuieit. IIpy KaKoM HaMMeHbIIEM 3HAYEHUH P CTPOUTENBCTBO
3aBoJja OKymHTCs He Gosiee yeM 3a 3 roma?

5.7.4. CtpouTesbCTBO HOBOTO 3aBOa CTOUT 78 MJIH pyOuieit. 3aTpaThl Ha IPOU3BOACTBO X THIC. €.
NPOAYKIIMHU Ha TakoM 3aBoze paBHbl 0,5x2 + 2x + 6 MaH py6seit B ron. Eciu npoxykuuio 3aBoaa npo-
IaThb MO IleHe p Thic. pybiiel 3a eauHuIly, T0 NpuOLLIL GUPMBI (B MJIH py6iieii) 3a OUH roJl COCTaBUT
px —(0,5x% + 2x + 6). Korzna 3aBox Gyzmer nmoctpoeH, ¢pupma 6yaeT BHIIYCKaTh MPOAYKIMIO B TAKOM
KOJIM4ecTBe, YTO6BI MPpUOBLTh GhuTa Haubosbmiei. IIpy KakoM HaMMEHbIEM 3HAYEHHH P CTPOUTEJIb-
CTBO 3aBOJIa OKYIMTCS He Gojiee yeM 3a 3 roga?

5.7.5. B uiosie miaHupyeTcs B3ATh KpeauT B 6aHKe Ha cymMmy 28 MJIH py6Jieii Ha HEKOTOPBI CPOK
(1zes10e 4ucso JeT). YCIoBUS €r0 BO3BpPAaTa TaKOBBIL: |

— KaX[IbIi SHBapb JOJT BO3pPacTaeT Ha 25% 10 CPaBHEHHUIO C KOHIIOM MPEeABIAYLIErO rOAa;

— ¢ ¢eBpasig M0 MIOHb KaXKAO0T0 rofia He0OOXOAUMO BHIILIATUTH YacCTb J0JITa;

— B MIOJIe KaXIOr0 Fo/Ia IOJIT TOJIKeH OBITh Ha OIHY M Ty XK€ CyMMY MeHbIII€ JI0JITa Ha MIOJIb IIpe-
JBILYIIETO Toza. '

Yemy 6yner paBHa 00Iast CyMMa BBHIIUIAT NOCJI€ TIOJHOTO MOTAMIEHHS KPEIUTA, eCTH HauGOo bIuii
roJIOBOM IJIATEX COCTaBUT 9 MIIH pyOieii?

5.7.6. B uiose miaHupyeTcs B3AThH KPEZIWT B OaHKe Ha CyMMy 9 MiH py6sieit Ha HeKOTopbm CPOK
(uesroe 4MCTIO JIeT). Y CIOBUS €r0 BO3BpaTa TaKOBbI:

— KaX[bli AHBapb JOJT BO3PaCTaeT Ha 25% MO CPaBHEHMIO C KOHIIOM IPEABIAYLIETO TO/a;

— ¢ ¢eBpasi O UIOHb KAX/IOTO rofja Heo6XOAMMO BHIILJIATHTD 4acTh JOJITA;

— B HIOJI€ KaXXIOro rojga AOJII' JOJIXKEH 6I)ITb Ha OJHY H Ty K€ CYMMY MEHbIIE J0JIra Ha HIOJIb
MpebIAYIIEro Toaa. :

Yemy OyzneT paBHa 06uiasi CyMMa BBIILIAT TI0C/I€ TIOJIHOTO IIOTalIeHUs] KPeANTa, eC/IM HANMEHbIIHH
roZ0Bo# miatéx coctaBut 1,25 MiH pybeir?

99



5.7.7. B uioje miaHupyeTcs B3sATb KpeauT B 6aHke Ha cymmy 1300000 py6eit Ha HexOTOpBIM
cpoK (11e10e YUCJOo JIeT). Y CJIOBHS ero Bo3BpaTa TaKOBBI:

— KaXXIbli stHBapb JoJIr Bo3pacTaeT Ha 10% mo cpaBHEHUIO ¢ KOHIIOM NPeAbIAYIIEro roja;

— ¢ (eBpans 1Mo MIOHP KAXAOTO roga He0OOXOAMMO BBIILIATUTD YAaCTh JIOJITa;

— B MIOJIE KQXIOTO TOJIa OJIT JOJKEH OBITh HA OMHY M Ty e CYMMY MEHbINE JI0JITa Ha UIOJIb IIpe-
IBIAYLIEro roja.

Ha xakoe MMHMMaJIbHO KOJUYECTBO JIET MOXHO B3SITh KPEAUT NPH YCJIOBHH, YTO €XKETOIHbIE BbI-
miathel 6sutH He 60s1ee 350000 py6eit?

5.7.8. B uiosie muiaHupyeTcs B3ATh KpeauT B OaHKe Ha cyMMy 16 MiTH py6.ieil Ha HEKOTOPBIN CPOK
(11eJ10€ YKCIIO JIeT). Y CIOBUSI €T0 BO3BpaTa TAKOBBI:

— KaXIbIi STHBaphb JOJIT BO3pacTaeT Ha 25% MO CPaBHEHUIO C KOHLOM IIPEIBIAYIIETO TOAa;

— ¢ (peBpasIs 1O UIOHD KAXKAOTO rofa HeOOXOAMMO BBIILJIATUTH YaCTh JI0JITa;

— B MIOJIE KaXK/IOTO TO/Ia JOJIT JI0JIXKeH ObITh Ha OJIHY U Ty e CyMMY MeHbIIe JI0/Ira Ha UIOJIb Tpe-
JBIIYLIETO TOJa. )

Ha CKOJIBKO JIET IJIaHUPYETCSA B3ATh KPEIUT, €CTH U3BECTHO, YTO 061Iast CyMMa BBIILIAT TIOCJIE €T0
MIOJIHOTO TOTalleHusi COCTaBUT 38 MJIH pyOuieii?

5.7.9. B uione miaaHupyercsa B3sATh KpeAuT B GaHke Ha cCyMMy 4,5 MJH pyOJeil Ha cpok 9 Jer.
YcaoBus ero Bo3BpaTa TaKOBBI:

— KaK[IBlil SHBapb OJIT BO3PacTaeT Ha 7% 10 CPABHEHHMIO C KOHLIOM IIPEABILYIIEr0 TOAa;

— ¢ (peBpasIs MO UIOHD KAXKAOTO rofa HEOOXOAMMO BBIILIATUTH YaCTh IOJITa;

— B HI0JIE KXKAOTO To/ia OJT JOMXeH GBITh Ha ONHY M Ty Xe CyMMy MeHbIIe JI0Jira Ha MIOJIb 1pe-
IBIAYLIEro roza.

Haiiaure 7, ec/lM M3BECTHO, YTO HaMOOJBIIMI TOMOBOM IJIATEX MO KPEAUTY COCTABHT He Goiee
1,4 MaH py6ueit, a HauMeHbIIMA — He MeHee 0,6 MiH py6ueit.

5.7.10. B uiose IIaHUPYETCA B3ATh KpeauMT B GaHKe Ha cymMMy 6 MuiH pyGieit Ha cpok 15 Jer.
YcaoBus ero Bo3BpaTa TaKOBBI:

— KaXKIbIi STHBApb ZIOJIT BO3pacTaeT Ha 7% IO CPAaBHEHUIO C KOHI[OM IIPEBIAYIIEro roja;

— ¢ (peBpasis MO UIOHD KAX/OTO roia HeOOXOAUMO BHIILIATHTD YacTh JOJTa; :

— B MIOJIE KaXIOr0 roja 0T A0JKEH OBITh Ha OJHY U TY K€ BeJMYUHY MeHbLIE ZI0/Ira Ha UI0JIb
npeapIyLIero roja.

HaiiauTe 7, ec1M M3BECTHO, YTO HaMOOJBIIMI TOAOBOM IIATEX MO KPEIUTY COCTaBUT He Goee
1,9 MH py6buiel, a HauMeHbIINiT — He MeHee 0,5 MIH pyOeit.

5.7.11. 15-r0 aHBaps IUIAHUpPYeTCs B3ATh KpeaUT B 6aHke Ha 19 MecslieB. Y CI0BHs €ro BO3BpaTa
TaKOBBI

— 1-T0 YKcCJIa KaKI0ro MeCAIia J0JIT BO3pacTaeT Ha 7% M0 CPaBHEHUIO C KOHLIOM IPEAbIAYLIETO Me-
CAI1a; '

— ¢o 2-ro 1o 14-€ YrcI0 Kaxa0ro Mecsia HeoOX0MMO BBIILIATUTD YacThb JI0ITa;

— 15-r0 YHC/Ia KAXKAOTO MeCsIIa JOJT J0JDKEH ObITh Ha OfHY U Ty XK€ CyMMY MeHblIe jiosra Ha 15-e
YHCJIO MPEABIAYLIETO MecALa.

M3BecTHO, 4TO 0011asi CyMMa BBIILIAT IIOCJIE TIOJIHOTO NOTalIeHHsT KPeMTa Ha 30% 6OJILHIC CYMMBI,
B3sATOM B Kpeaut. Halinure r.

5.7.12. 15-r0 sIHBaps ILIAHUPYETCA B3ATh KPeAUT B OaHKe Ha 24 Mecsua. YCIOBHsA €ro BO3BpaTa
TaKOBBI: - _

— 1-ro yKcsIa KaX/I0ro MeCs1a JOJIT BO3pacTaeT Ha 2% 10 CPaBHEHHUIO C KOHIIOM IIPEAbLIYIIETO Me-
cAla;

— ¢0 2-r0 o 14-e YMCII0 KaX/I0ro Mecsla HeoOXGAUMO BHIILIATUTD 4acThb J0JITa;

— 15-T0 YMCJIA KAXKHOTO MECSAIA JOJIT JOJDKeH ObITh Ha OfHY M TY K€ CyMMY MeHblIle ioyra Ha 15-e
YKCJIO TPEABIAYLIETO MECSALA.

Kakylo cyMMy CIeflyeT B3sTh B KpeauT, YT06bI 001masi CyMMa BBIILIAT TOCJIE MOJIHOTO €ro Ioraiie-
HMs1 paBHsIach 1 MuIH pybieit?
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TPEHUPOBOYHBIE BAPUAHTbI EAUHOIO rOCYAAPCTBEHHOIO0 3K3AMEHA
Mpogpunshelii yposens '

TPEHUPOBOYHbIA BAPUAHT 1
Npopunshbii yposeHs

OrBeTOM K 3apaHuaM 1—12 aBnseTca uenoe YMCNO MW KOHEYHAs AECATUYHaA Apobb. 3anuwwute
Yucno B none oTeeTa B TekcTe pabotwl, 3aTemM nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHnA, HauMHaA C nepBon knetToukn. Kaxayio uudpy, 3HaK «MUHYC» W
3anATyI0 NUWUTE B OTAGNbHOI KNeTouKe B COOTBETCTBUM C NpuBeAEHHbIMM B 6naHKke obpasuyamu.
EAMHMLB M3MepeHUN NucaTtbh He HYXKHO.

Yacts 1

|I| Cucrema HaBMrallM{, BCTPOEHHasi B CIIMHKY CaMOJIETHOTO Kpecsa, HHGOpPMHpYeT maccakupa
0 TOM, 4TO moJyiéT npoxoaut Ha BbicoTe 18000 ¢yros. Beipasute BbicoTy noséra B MeTpax.
Cuuraiite, yto 1 dyT pasen 30,5 cm.

OrBer:

IZ] Ha nuarpamme mokasaHa cpegHeMecsiyHasi TeMIle-
paTypa Bo3iyxa B SlpociaBiie 3a KaXKAbIH Mecsl
1995 roaa. Ilo ropuM3oHTa/IM YKa3BIBAIOTCHA MECS-
Ibl, I0 BePTHKaJIM — TeMIlepaTypa B Ipagycax
Ienvcus. Onpenennre No NpUBeAEHHON AMarpam-
Me HaubOJIblIyI0 CpeOHEMECSYHYIO TEMIIEPATYpY
B nepBoii nonoerHe 1995 roga. OTser paiite B rpa-
aycax lleabcus.

OTeerT:

E Ha xneryatoit 6ymare ¢ pasmepoM kaerku 1 X 1
n306paxén pom6. Haitzute ero miomans.

Oreert: T | T
[ —

/

\

\

\
\/

[lepen HayaOM NEpBOIO Typa YeMITHOHATA 110 6AAMHUHTOHY YYaCTHMKOB Pa36MBAIOT Ha HIPOBbIE
naphl cry4aitHeiM o6pasoM ¢ moMomsio xpebst. Bcero B yemnuoHare yuyactsyer 76 6agmMuHTO-
HHCTOB, Cpe/ix KOTOPBIX 22 cnoprcMeHa U3 Poccuu, B ToM uncae Anapeit Yaes. Haiiaure Bepo-
STHOCTDb TOTO, YTO B NepBOM Type AHipeit YaeB OyaeT UrpaTh ¢ KakMM-1H60 GaZIMMHTOHHCTOM
u3 Poccun.

Otser:

[ 5 ] Haitaure xopens ypasnenus 3% = 511—

OTseT:
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E Yros mpu OCHOBaHMM PaBHOOEAPEHHOro TPEyroJbHMKa paBeH 75°. Bo- c

KOBasi CTOPOHa TpeyroyibHMKa pasHa 11. Haiiaure miomanas atoro tpe-
YTOJIbHUKA.

OTseT:

A — B

Ha pucynke nsobpaxén rpadux dynkuum y = f(x), onpemenénHoil Ha unreppame (—7; 7).

g |

102

OmnpezennTe KOIUYECTBO LEJNBIX TOYEK, B KOTOPHIX NPOM3BOAHASA (PYHKIUM HEOTPHUIIATeIbHA.

ERREEYT
—y = flx)
A\ n
1 L
9 V7 1 1%]
// A \1 /I \\E §
B -3 T

OrserT:

B ocHOBaHMU NPSMOI NPHU3MBI JIEXXUT MPSAMOYTOJbHBIH TPEYTOJbHUK

c KkareTaMu 5 U 6. BokoBbIle péGpa MPU3MBI PaBHBI % Haiinute 06péM
IUJINHAIPA, ONIMCAHHOIO OKOJIO 3TOM MPU3MBI.

OTserT: -

He 3abynbTe nepeHecTu Bce OTBETH B GnaHK 0TBETOB N2 1 B COOTBETCTBUM C UHCTPYKUMEH NO Bbi-
NONHEHUI0 paboTbi.

Yactp 2

Haiiaute 3HaueHue BoIpaxkeHMs log; 24,5 + Jog, 2.

OTtseT:

YTo6b! MOJMYYUTh HA SKpaHe yBeJIMYEHHOE U300paskeHHe JIaMIIOYKH, B 1aOOpaTOPHU UCIIOJIb3Y-
I0T COOHMPAIOIIYI0 JIMH3Y C IIaBHbIM (okycHbIM paccrosinueM f = 30 cM. Paccrosinue d; ot
JINH3BI [0 JTAMIIOYKH MOXeT U3MeHAThCs B npegenax oT 30 go 50 cM, a paccTosiiue d, OT JIMH3BI
10 akpaHa — B npefenax oT 150 xo 180 cm. M3o6paskeHue Ha sxpaHe OyneT YETKUM, €CiV BbI-
IIOJTHEHO COOTHOIIEeHNe

4,11

dy dy f
YkaxuTe, Ha KAKOM HaUMEHBINEM DACCTOSIHUM OT JIMH3BI HY>KHO [OMECTHUTh JIAMIIOYKY, YTOOBI
eé n3o6paxkeHne Ha okpaHe 6bLI0 YETKMM. OTBET BHIPA3UTE B CAHTHMETDAX. '

OrgerT:

Nmeetca nsa criasa. [lepsoiii conepxut 10% xobanbra, Bropoil — 35% xoGambra. W3 atux
ABYX CIUIaBOB TOJIyYMJIM TPETHIA CIIaB Maccoit 250 kr, cogepskammit 25% kobasnbta. Ha ckomnb-
KO KHMJIOTPaMMOB Macca NepBOTo ClJiaBa Gblla MeHbIlle MAaCChl BTOPOTO?

Orsert:




@ Haiigurte Haubomnpiee 3Hayenne pynknun y = —3tgx + 6x — 1,5n + 8 Ha oTpeske [—%; %]

Orser:

He 3abyabTe nepeHecTu Bce oTBeTbl B Gnank otBeToB N2 1 B COOTBETCTBMM C UHCTPYKUMEN NO Bbi-
NONHEHMIO paboThl.

Jlns 3anucy pelweHui U OTBETOB Ha 3apaHuA 13—19 ucnons3yiite BIAHK OTBETOB Ne 2. 3anuwure
CHayana HoMep BLINONHAEMOro 3afaHus (13, 14 1 1.4.), a 3aTeM nonHoe 060CHOBaKHOE pelweHue U
otset. OTBeTH 3anucbiBaiTe YETKO U pas3bopumso.

1 \Ccos* 95in2
@ a) Pemmmre ypaBHEHUE (ﬁ) = 9°¥eT,

6) YkaxuTe KOPHHM 3TOTO YPaBHEHHs], IPHHAJIEkKALIIE OTPE3KY [-—21:; —-125]

B ocHOBaHuU YeThIpéXyrobHoOM nupamMuasl SABCD nexut npsiMmoyroiabHuK ABCD co cTopoHa-
mu AB = 8 u BC = 6. [launbi 60koBbix pébep nupamuast SA = Y21, SA = 185, SD = y/57.
a) Jloxaxwure, 4To SA — BbICOTAa MHPaAMUADL.
6) Haitnure yron mexay npsmeiMu SC u BD.

2
ﬁ__ﬂ Pemnte HepaBeHCTBO (loggx — 3log, x) + 66log, x + 72 < 22logi x.

Touka B nexur Ha orpe3ke AC. Ilpsimas, npoxozsiniast yepe3 TOYKY A, KacaeTCsi OKPYKHOCTH
¢ nuaMeTpoM BC B Touke M U BTOpOIi pa3 mepecekaeT OKPY>KHOCTb ¢ fuaMeTpoM AB B Touke D.
IIponomxenue orpe3ka MB nepecekaeT OKpYKHOCTb ¢ AuaMeTpoM AB B Touke D.

a) Jlokaxwure, yro npsimbole AD u MC napajiesbHbl.
6) Haiiaure miomanp Tpeyronbuuka DBC, ecim AK = 3 u MK = 12.

CTpOoHTENIBCTBO HOBOTO 3aBOJIa OOGXOAUTCS B 75 MJIH pyOuteil. 3aTpaThl Ha IIPOM3BOACTBO X THIC. €.
NPOAYKIMM Ha TaKoM 3aBoze paBHbl 0,5x2 + x + 7 MuH py6eit B ron. I1pu peanusanuu nponyk-
LIMM 3aBOJIa IO IieHe p ThiC. pyOiieii 3a equHKIly MPUOBLIL (GUPMBI (B MJIH pybiteit) 3a ofuH TOA
cocraBuT px — (0,522 + x + 7). Korza 3aBop 6yzner noctpoeH, ¢pupma 6yaeT BbIITyCKaTh IPOAYK-
MO B TAKOM KOJIMYeCTBe, YTOOB! mpuOblib Oblia Hauboabieid. IIpn kakoM HaUMeHbLIEM 3Ha-
YEeHHH p CTPOUTEJIbCTBO 3aBOJIa OKYNHUTCA He Gosiee ueM 3a 3 roga? '

Haiinure BCe 3HaYeHMs @, IPY KOTOPHIX CHCTEMA yPaBHEHUH
¥+5x+y?—y—|x—-5y+5| =52,
y—2=a(x—5) |

MMEET POBHO /IBa PEIEHHS.

B oaHoM 3 3aaHui Ha KOHKYpce OyxraatepoB TpeOyeTcs BbLAATH IPEMHU COTPYAHMKAM HEKO-
TOpPOTO OTAeNa Ha oburyio cymmy 600 000 py6uieit (pa3Mep npeMus KaxA0ro COTpyAHHKa — Iie-
J0e yucao, kpatHoe 1000). Byxranrepy mopydaior pacnpezeneHye NpeMuii, 4 OH JOJIKEH BbI-
aaTh Ux Oe3 caauu U pasMeHa, umest 100 kymop mo 1000 py6seit u 100 kymop mo 5000 py6eii.
a) B orzaene 40 cotpyaHuKoB. YaacTcsi M BHINIOJIHUTD 3a/laHUe TaK, YTOObI BCE COTPYAHUKH II0-
JIyYUJIX TIOPOBHY?
6) YmacTcs M BBIOJIHUTD 33JIaHKE, €CJIU BEAYIIEMY CHELMATHUCTY Hajo BbigaTh 40 000 py6iei,
a OCTaJIbHOE TOJEJIUTDh NOPOBHY Ha 70 COTPYAHMKOB? ,
* B) IIpn kakoM HaubOJIbIIEM KOJMYECTBE COTPYAHMKOB B OTAEJE 3aJaHHe YAACTCS BBHIQJHHUTD
npH J1I060M pacrpesie/leHUU Pa3MEPOB HIPEMUIA?
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TPEHUPOBOYHbIA BAPUAHT 2
MpogunsHsili yposens

OtBeToM K 3apaHuAM 1—12 ABAAETCA Uenoe YUCNO UM KOHEYHas AeCATUYHAA Apobb. 3anuwure
YuCNo B NOse OTBETa B TeKcTe paboTbl, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afAaHusA, HauuHaA ¢ nepBoi KneTouku. Kaxayio undpy, 3HaK «MUHYC» U
3anATyl0 NUWKUTE B OTAENbHOW KNeToYKe B COOTBETCTBUM C NPUBEAEHHBLIMU B GnaHke obpasuamu.
EAMHULbI U3MEPEHMIA NUCATb HE HYKHO.

Yactp 1

Ha aBTo3amnpaBke kjiueHT oTaan Kaccupy 800 py6ueit u 3anun B 6ak 25 mutpoB 6en3uHa. [leHa
Gensuna 31 py6. 50 kom. 3a tutp. Kakyio caauy mospken nomyduts kiuent? OTBeT paiite B pyOsisx.

OTBer:

E Ha pucyHke Noka3aHO M3MeHEHHe TeMIlepaTypbl BO3ZlyXa Ha NPOTsDKEHMH TPEX cyTok. Ilo ro-
PH30HTAJIM YKa3bIBaeTCsl [jaTa M BpeMs, [0 BePTUKAJIH — 3HAY€HHE TeMIlepaTyphbl B Tpajycax
[eabcua. Onpenenure MO PUCYHKY PasHOCTb MEXIy HauOoOJIbIleil U HAUMEHbIIEH TeMIepaTy-
pamu Bozayxa 20 nexabps. Otser gpaiite B rpaxycax eabcus.

T,°C

2

I .
I SR VARY 7\

\

2 N 4
—4 \ l j ~
5 \
-6

-7
000 6:00 1200 18:00 0:00 6:00 1200 18:00 0:00 6:00 1200 18:00 0:00
18 nexabps 19 aexabpst 20 aexabps

OTseT:

Ha xnerdatoii Gymare c pasmepom kieTkun 1 X1
1300pax€H PaBHOCTOPOHHUU TpeyrojbHUK. Haiiaurte
paauyC ONKMCAHHOM OKOJIO HETO OKPYXHOCTH. 7 TN

OTserT: /

YT06BI IPOHTH B CIEAyONIU KPYT COPEeBHOBaHHMA, GyTOONIBHOM KOMaH/Ie Hy>XHO Habparb XOTs
651 4 ouxa B AByX urpax. Ec/iu KoMaHZa BHIMIPBIBAET, OHA IOJTYYaeT 3 OYKa, B CIyyae HUYbed —
1 ouKo, ecu pourpeiBaeT — 0 oukoB. HaiiuTe BepOSITHOCTD TOTO, YTO KOMAH/€ yAaCTCSA Bblid-
TH B CJIEAYIOMMI KPYr copeBHOBaHUi. CuMTaiiTe, YTO B KaX/OH MIPe BEPOSITHOCTH BBIUIPHIIIA
Y TIPOUTPHINIA OAWHAKOBHL U paBHHI 0,4.

Orsert:

[1—] Hajinute KopeHb ypaBHEHMS S'S;x = 125.
Orser:
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E Yepes KoHIB A U B ayru okpyxxHoctu ¢ ueHTpoM O mpoBeJeHb Kaca-
tenpHbie AC u BC, Menbmada ayra AB pasna 61°. Haiinure yron ACB.
OrBert gaiiTe B rpasycax. '

Otgert:
Ha pucyHke uzobpaxén rpaduk ¢ynkunn y = f(x), [TTTTA
ompezienéHHOl Ha uHTepBase (—6; 6). Haiigure ko- Vy = flx) 1 44
. IMYECTBO pellieHNi ypaBHeHus f (x) = 0 Ha oTpeske WV \
[—5,5; 1,5] » 6 \ 1
Orser: 0] 1 6 x
N\ \
\, N
-3
|

BricoTa KoHyca paBHa 12, a muameTp ocHoBanms paseH 10. Haiimure
06pa3yIolyio KOHyca.

OtserT:

~

He 3a6ypbTe nepeHecTu Bce oTBeTh B 6naHk oTBeToB N2 1 B COOTBETCTBUM C MHCTPYKUMEW No Bbl-
NOAHEeHWIo padoTbl.

Yacrp 2

2
Haiigure 3HayeHre BBIpaXKeHUS 13+Y5 .
72 + 8y 65_

OtBer:

JlokaTop 6aTtuckada, paBHOMEPHO IOTPYKAIOUIETOCs BEPTHUKAIBHO BHU3, UCIIYCKAET YIbTPa3By-

KOBBlE MMITYJIbChl 4acToToii 495 MTIu. Ckopocth morpyxenusi Gatuckada v BBYHUCISIETCS
f=/o
f+fy
MBIX MMIIYJIbCOB, / — 4acTOTa OTPaXEHHOTrO OT JHA CHTHaja, PErHCTpPUPyeMasl NPUEMHUKOM
(B MTI'n). Omnpenennre 4acTOTy OTPakEHHOTO CHUIHasa B MI, eciam cKOpOCTh MOrpyxeHus
6atuckada pasha 15 M/c.

1o ¢popmyne v = c- rie ¢ = 1500 M/c — CKOPOCTb 3ByKa B BOZ€, [, — 4aCTOTa UCIyCKae-

OtBeT:

3aka3s Ha M3roToBjeHUe 221 AeTaau nepBblii paboumii BHIMOMHSIET Ha 4 Yaca ObICTpee, YeM BTO-
poit. CKOJIBKO J€Tajlell M3roTaBMBaeT BTOPOM pabouMil 3a 4Yac, €CJU U3BECTHO, YTO IEPBBIi
3a Yac U3rOTaBJMBAeT Ha 4 AeTanu Gosbire?

OTBer:

@ Haiijiure HaubGonbiiee 3HaueHwe QyHKuuY y = 7tgx — 7x + 5 Ha OTpe3ke [—%; 0]. '

Otser:
13
He 3abyabte nepeHectu Bce oTBeTH B GnaHK 0TBEeTOB N 1 B COOTBETCTBMU C WHCTPYKLMEN NO Bbl-
NoNHeHWIo paboTbi.
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[ns 3anucu peweHnin U oTBETOB Ha 3agaHuUA 13—19 ucnons3yiite BIAHK OTBETOB Ne 2. 3anuwwure
CHayana Homep BbiNoNHAeMOro 3afauusa (13, 14 v 1.4.), a 3aTeM nonHoe 060CHOBAHHOE peleHue u
orset. OTBeTH 3anucbiBanTe YETKO U pasdopuuBo.

EZZI a) Pemure ypaBHeHue cos2x + sin2x = 0,75.

6) YkaxuTe KOPHU 3TOrO ypaBHEHHsI, IPHHATIEXAIIHE OTPE3KY [n; STn]

CropoHa ocHoBanusi AB npaBuJIbHOl TpeyronbHOI mupamuznbl SABC paBHa 60, a 60koBoe pe6-
po SA pasHo 37. Touku M u N — cepenunsl pébep SA u SB cootBercTBenHO. [LnockocTh o mep-
TeHAMKYJISIPHA IJJOCKOCTU OCHOBaHMS NMUPAMUIB, MPUYEM npsiMasi MN JIEXUT B IJIOCKOCTH d.

a) Jlokaxwure, uyTo MeauaHa CE oCHOBaHMA JEJHUTCS IUIOCKOCTBIO o B OTHONIEHUM 5:1, cumTas
ot touku C.

6) Haitngute paccTosiHMEe OT BEpPIIMHBI A 0 MJIOCKOCTH d.

3" -1 1
@] Pemnre HepaBeHCTBO <1+

3*_3 3_2

B Brinyksiom yetbipéxyronbHuke ABCD Touka M ysexut Ha ctopoHe BC Tak, uyto Touku B u C
SIBJISIIOTCSL BePIIUHAMU PaBHOOEIPEHHBIX TPEYTOJbHHUKOB ¢ OCHOBaHUAMU AM u DM cootBet-
CTBEHHO, a npsimbie AM u MD nepneHIuKyJISIPHBL

a) Jlokaxure, uTo 6McceKTpUCHI yIIoB pH BepiunHax B u C yethipéxyronbuuka ABCD nepe-
ceKaloTcs Ha cropoHe AD.

6) Hycts N — Touka nepeceyeHus: atTux 6uccexrpuc. Haiinure ruromans 4eTHPEXyrosbHUKA
ABCD, ecny u3BeCTHO, YTO IIJIOIIaAb YeThIPEXYTOJbHUKA, CTOPOHBI KOTOPOTO JIEXaT Ha Ipsi-
MbIx AM, DM, BN u CN, paBHa 18 u BM:MC = 1:3.

B urosie I1aHUpyeTCs B3ATh KpeauT B 6aHKe Ha cyMMy 28 MuH py6Jieil Ha HEKOTOPbIi CpoK (1e-
JIO€ YHCJIO JIET). Y CJIOBMSI €r0 BO3BpaTa TaKOBBL:

— Ka)KIbIi STHBAphb JOJIT BO3pacTaeT Ha 25% IO CPaBHEHMIO ¢ KOHLIOM MpeAbIAYyLIero roaa;
— ¢ (deBpans Mo MIOHb KaX/0ro rofia He0OX0AUMO BHIILIATUTH YacThb JOJIra;

— B HI0JIe KaXAOro roga AOJr A0JKEeH ObITh Ha OAHY U Ty Xe CYMMY MeEHbllle J0JIra Ha HIOJb
IpeabIIyIIero roaa.

Yemy Oyzer paBHa o0IIasi CyMMa BBIILIAT NIOCJIE TIOJIHOTO MOTAIIEHHUS] KPEAMUTA, €CIM Haubob-
I TOAGBOM MIAaTEX COCTaBUT 9 MJH pybiieit?

HaiiguTe Bce Takhe 3Ha4YeHUS @, UTO CUCTEMA
y2—x—-2=|x2—x—2|,
x—y=a

MMeeT He MeHee TPEX pellleHUH.

a) IlpuBeauTe MpUMep YeTHIPEX3HAYHOTO YUCJIa, cyMMa 1Mdp koroporo B 10 pa3 MeHbIe mpo-
H3BeJleHusI UUPP 3TOro yucia. )

6) CylecTBYeT JiId TaKOe 4eThIPEX3HAYHOE YUCJIO, CyMMa Iudp kotoporo B 175 pa3 meHbule
npou3BeieHus1 uudp aToro yucuaa?

B) HaiiguTe Bce yeThIpéx3HayHble YMCa, cyMMa 1udp KoTopsix B 50 pa3 MeHbllle NIpoU3Be/e-
HUSA 1Udp 3TOro YMUcia.
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TPEHUPOBOYHbLIA BAPUAHT 3
NMpogunvhstli yposens

N 15 s .
OTBeTOM K 3ajaHMAM 1—12 ABAAETCA LiENOE YUCNO UMM -KOHEuHas RecATYHas Apobb. 3anuwwre
yucno B nose oteeTa B TeKcre paboTel, 3aTeM nepeHecute ero 8 BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHUA, HAYUHAA C NepBON KneTouku. Kaxayio uudpy, 3HaK «MUHYC» U
3anATyI0 NUWKUTEe B OTAENbHOW KNETOYKe B COOTBETCTBUM C npuBepéHHbIMM B GnaHke obpasuamu.
EauHUUb M3MepeHui NUcaTb He HYKHO.

Yacts 1

E Terpaap crout 8 pybieit. Ckonbko py6iieii 3amIaTut nmokynaress 3a 80 TeTpazeii, ecyiu pu no-
Kymke Gosbine 50 TeTpazeit Marasus genaet ckuaky 10% ot crommocTtH Beeit mokymku?

OTBerT:

IZI Ha pucyHke nmoka3aHO U3MeHeHHe TeMIlepaTypbl BO3/yXa Ha IPOTsKeHUH TpeEX cyTok. [lo ro-
PU3OHTAIM YKa3bIBae€TCs JaTa ¥ BpeMs, 10 BePTHKaJIM — 3HAYeHHe TeMIlepaTypnl B rpaaycax
Ilesnscus. OmpexenuTe O PUCYHKY HauOOJIBIIYIO TeMIiepaTypy Bo3xyxa 15 utosst. OtBer maiite
B rpaaycax Llembcus. - ‘

T,°C
28
27
gg
J 4
” 1 /
- W A 1
2 \ 7N
2 \ 1 1
. 1 \
o \ [/ { \
1
16
15
i e
13 \
12 \
11 \
10
9
8
7
6
5 .
0:00 600 1200 1800 00 600 1200 1800 000 600 1200 1800 000 600 ¢ (ygc)
13 uroasa 14 uions 15 utonsa

Otsert:

E Haiigute nmiomaznb TpeyroiabHUKA, M300pakEHHOrO Ha KJeTda- | |
Toi Oymare ¢ pasmepom kieTkH 1 cm X 1 cm. Otser paiite 1cM ]|
B KBaJIpaTHBIX CAHTHMETPaX.

Orteet: : ]

N

W3 paiioHHOTO IEHTpa B JEPEBHIO €XEIHEBHO XOAUT aBTOGyC. BepOSTHOCTL TOTO, YTO B MOHe-
eNbHHUK B aBTOOyce oKaxkeTcst MeHbIe 17 maccaxupos, pasHa 0,9. BeposTHocTts Toro, 4To OKa-

xeTcst MeHbIne 14 maccaxupos, passa 0,56. Haiinure BepOATHOCTD TOTO, YTO YHCJIO TTACCAXKUPOB
6yzer ot 14 no 16.

[ 5 ] Haitaure xopens ypasenus log, (5 — x) = 2.
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Yron mpu BepuIMHe, IPOTHUBOJIEXKAINEH OCHOBaHHIO PaBHOOE]- C

peHHoro TpeyroibHUKa, paBeH 150°. Bokoast cTopoHa Tpe-
yroibHuKa paBHa 18. Halinure momans aToro TpeyrogbHMKA.

Otsert:

S

Ha pucynke usobpaxén rpaduk ¢yHkumu y = f(x), ompenenénHoit Ha uHTepsate (—5;6).

OmnpeznenuTe KOJIUYECTBO LEJIBIX TOYEK, B KOTOPBIX MPOU3BOAHAA (PYHKIMH IIOJOKHUTEIbHA.

N Y
N
L\ JARY /

Y
0] 1 . 6 Jg

/ y = flx)

| I |

[ TT7

OtBeT:

O6bém kyba paBen 512. Haliaure miolajb ero moBepXHOCTH.

Otsert:

He 3abyabTe nepeHecTu Bce oTBeTHl B 6aaHK 0TBETOB N© 1 B COOTBETCTBUM C MHCTPYKUUEH MO Bbi-

nonHeHuio paborol. f

Yactb 2

El Haiinure 3HaueHue BoipaxkeHus 5tg48°- tg42°.

OtBeT: -

Ilocne moxas YPOBEHDb BOJABI B KOJIOALIE MOXKET ITOBBICHTDHCSI. Manbuuk HU3MepSIET BpeMd ¢ najne-

HUsI HeOOJBIIMX KaMEIIKOB B KOJIOZELl M PACCYMTHIBAET PACCTOSIHHE [0 BOAM MO QopMmyIe
h = 5t2, rne h — paccrosinue B MeTpax, ! — BpeMsl NaZieHusI B ceKyHAax. [lo noxzs1 BpeMs Ia-
JIEHHsI KaMenIKoB cocTaBisiio 1,3 c¢. Ha ckosbko 1o/nkeH MOAHATECA YPOBEHD BOABI IOCTIE HOX-
A, 4ToOBI U3MepsieMoe BpeMsi U3MeHwIoch Ha 0,2 ¢? OTBeT BhIpasuTe B METpaXx.

Otser:

[ 11 ] Mepsas Tpy6a npomyckaer Ha 4 TUTPa BOXbI B MHHYTY MeHbIIIe, 4eM BTOPasi. CKOJIbKO JIHTPOB

BOZIbl B MMHYTY TPOIYCKaeT BTopas TpyOa, eciu pesepByap 06bEMOM 525 INTPOB OHa 3aIOJIHS-
eT Ha 4 MUHYTHI ObICTpee, yeM 1mepBasi Tpyba? ‘

OtBeT:

@ Haitnure Touky MUHEMYMa pyHKIUK y = (x + 64)ex— 64,
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OrseT:

He 3abygbTe nepeHectn sce oTBeTbl B 6naHK oTBeTOB N2 1 B COOTBETCTBUM C MHCTPYKUWER NO Bbi-
NONHEHKIo paboTbi.




[13]

[15]

[lns 3anucK peleHnit n OTBETOB Ha 3apaHns 13—19 ucnonb3yiite BJIAHK OTBETOB Ne 2. 3anuwwure
CHayana HoMep BLINOAHAEMOTO 3afaHua (13, 14 u T.4.), a 3aTeM nonHoe 060CHOBaHHOE peweHue n
otset. OTBeTH 3anucbiBaiTe Y€TKo U pazbopumso. ' '

a) Pemmre ypaBHeHUe (ﬁ cos?x — cosx) Y —6sinx = 0.

6) Ykaxkute Bce KODHU 3TOrO ypaBHEHUs, IPUHAMIEXKALIME TPOMEXYTKY [571[, 41t).

Paguyc ocHOBaHMS KOHyca C BepuuHOW P paBeH 6, a 1iuHa ero obpasywouied paBHa 7.
Ha oKpy>HOCTH OCHOBaHMsI KOHYCa BbIOpaHbI TOUKM A M B, neJisiiye OKpY>KHOCTb Ha /iBe AyTH,
JJIMHBI KOTOPBIX OTHOCATCA Kak 1:2. Haiizure miomaab ceyeHUs! KOHyca ILIOCKOCTbIO ABP.

et 2+ 20

Pemite HepaBeHCTBO 9 S_4.3 42720

Ha runorenyse KL paBHOGEAPEHHOTO PAMOYTOJIBHOTO TPEYTOJIbHIKA BHe Tpeyronbhuka KLM

noctpoen kpaapat KEPQ. Ilpsmast PQ niepecekaeT runotenysy KL B Touke N.

a) Jloxaxwure, yto KN:NL = 1:2.

6) Ilpamas, npoxoasiias 4epe3 Touky N nepneHaukyaspHo PQ, nepecekaer orpe3ok KQ B TOY-
ke R. Haiigure KR, ectu KQ = 9.

WBaH B341 KpenuT B GaHKe Ha CPOK 5 MecsieB. B KoHIle kaxaoro Mecana obiasa cyMmMa ocTaB-
1IETOCs! ZOJITa yBeanduBaeTcs Ha 10%, a 3aTeM yMeHbIIAETCs Ha CyMMY, yIlladeHHYI0 VIBaHOM.
CyMMBI, BHIIIAYMBAEMblE B KOHIIE KKAOTO MECSLA, IOAOUPAIOTCS TaK, YTOOBl B pe3yJIbTaTe
CyMMa [I0JIra KaXIbIii MecsI] yMeHbIIalach PaBHOMEPHO, TO €CTb Ha OfHY U Ty XK€ BEJMYUHY.
3a Bechb Cpok KpemuToBaHusi MBaH BbimtaTii 6aHKy B oOieii cioxkHocTu 16 250 py6aeit. Ka-
KYI0 CYMMY OH B3SJI B KPEJIUT?

Haiiaure Bce 3HaueHMA a, IIPH KaXXJIOM M3 KOTOPBIX MHOXECTBO peme}mﬁ CUCTEMbBI HEPABEHCTB

—2a < 4,
2x+a > —4,
x+a<?2

COZIEP>KHUT BCe yMcJia U3 oTpe3ka [—1; 0].

IIpo HekoTopHIit HabOp, cocTosAmui U3 11 pa3IMYHBIX HATYpaJbHBIX YHCEJ, U3BECTHO, YTO CyM-
Ma JIIOOBIX IBYX Pa3/IMYHbIX YHCE 3TOr0 Habopa MeHbIIe CYMMBI JIOObIX TPEX Pa3/MYHBIX YH-
ceJt aToro Habopa.

a) Moxer 11 oHUM U3 3THX Yuces ObiTh unciao 30007

6) MosxeT M OJHUM U3 3TUX yKces ObITh yuciao 16?

B) Kakoe HauMeHbIllee BO3MOXKHOE 3HaUY€HHE MOXET MPUHUMATh CYMMa YHCeJl TaKoro Habopa?



TPEHUPOBOYHbIA BAPUAHT 4
NMpocunsreiii yposers

OtBeTOM K 3afaHuaM 1—12 ABNAETCA LeNnoe YUCNO WAM KOHEYHAA AecATuyHas apobb. 3anuwure
yucno B None oTeeTa B TeKcTe paboTwl, 3aTeM nepeHecute ero 8 BJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEr0 33aaHUA, HaYMHaA C NepBoOil KNeTouku. Kamayio uMdpy, 3HaK «KMUHYC» U
3aNATYI0 NUWKUTE B OTAGNbHOW KNETOYKe B COOTBETCTBUM C NpuBeAEHHbIMM B OGnanke obpasuamu,
EAMHALLI W3MEPEHUIl NUCATL HE HYXKHO.

Yactp 1

CrnuoMeTp aBTOMOOWJISI MOKa3bIBAa€T CKOPOCTh B MHMJIAX B 4ac. Kakyio ckopocts (B MHIsAX
B 4Yac) MOKa3bIBaeT CIUIOMETP, €CJIM aBTOMOOHIIb JIBHXKETCS CO CKOpOCThIO 48 kM B yac? Cum-
taiite, yTo 1 Muisa paBHa 1,6 kM.

Otset:

E Ha rpaduke nokasaHo m3MeHEHUE TEMIIEPATYPHl B HPOLECCE PAa30rPeBa JABUIATENSI JIETKOBOTO
aBromo0miisi. Ha ocu abcuuce oTkiagpiBaeTcsi BpeMsi B MUHYTAX, IIPOLIEIiee C MOMEHTA 3aIly-
CKa JIBUTaTeJIsl, HA OCH OPAWHAT — TeMIleparypa Asuratesisi B rpagycax llenascus. Onpeznenute
o rpadukKy, CKOJIbKO MHUHYT JABHIaTelb HarpeBajicsl oT Temneparypbl 60°C no Temmepatypsl
90°C.

T,°C A
90
80 /

70 A
60
50 »
40
30
20
10

Tos!
0 1 2 3 4 5 6 7 8 9 10 11 ¢t MuH

Otser:

El Haiinure nmonaab Tpamneinmy, H300pakeéHHON Ha KJeTda- |
toit 6ymare ¢ pasmepom kieTku 1 cMm X 1 cM. (cM. puc.). 1
OrBeT faiiTe B KBaIpATHBIX CAHTHMETPAX. -

OtBer:

B c6opHuKe 611eToB o MaTeMaTuke Beero 20 6uieros, B 13 U3 HUX BCTpeyaeTcs BONPOC 1O Te-
me «IIpouasonHas». Haiiiure BepOSTHOCTD TOTO, YTO B CJIy4YaiiHO BHIGPaHHOM Ha 3K3aMeHe 6u-
JieTe IIKOJIbHUKY He JOCTaHeTcs Bolpoca o TeMe <«IIpousBoiHas».

OTseT:

. 1 3+x B
E Haiinute KopeHb ypaBHEHHsI 3 =9.

OTBeT:

110




|-_T_| Haiigure BeMYHHY OCTPOro BIIMCAHHOIO YIJIA, OMH-

parolierocsi Ha XopZy, PaBHYIO Paguycy oxpyxcnocm
OTBer maiiTe B rpagycax. »
Orser:
Ha pucynke usobpaxén rpadpuxk y = f (x), mpowus- : y
BoAHOM dyHkuuu f(x), onpenenéHHoit Ha UHTEpBae \
(—8; 4). B kakoit Touke orpeska [—7; —3] ¢yHKnuUA 3 \ M\
f(x) npuHUMaeT HauMeHblllee 3HaYeHHE? \
Otser: -8 0 4 x
v =1 YN
[ 1T 1]
- [uauHAp ¥ KOHYC UMEIOT O6IIiie OCHOBaHHE U BBICO-
Ty. OO6béM koHyca paBeH 18. Haiimute oO6béM nu- ®
JIUHIpA. 7 \
‘ /N
Orser: / \
S \
/ \
/ \
/ \
/ \
/ \
L-=—""==<Q

He 3abypbTe nepeHecTu Bce oTBeTH B 6naHK oTBeToB N2 1 B COOTBETCTBMM C MHCTPYKUUEH NO Bbi-
NONHEHMNIO paboToi.

Yactp 2

E Haiinute 3Hauenue Boipakenus log, 13-log,5 16.

Otsert:

B 60KO0BOIi CT€HKe BHICOKOTO HUJIMHAPUYECKOro HGaKa y caMoro JHa 3aKpeIuiéH KpaH. Ilocie ero
OTKpHITHS BOJIa HAYMHAET BHITEKATh M3 0aKa, IPH 3TOM BHICOTA CTOJI0a BOABI B HEM, BhIpaXkeH-
Hasl B MeTpax, MeHsieTcs 1o 3akoHy H(t) = at? + bt + H,, tne Hy, = 6 M — HayaJIbHbII YPOBEHD

2
BOZH, 4 = ﬁ M/MMHZ, U b = -3 M/MHH— TIOCTOsSIHHBIE, {— BpeMsl B MUHYTaX, Ipouiejniee
C MOMEHTa OTKPHITHA KpaHa. B TeyeHue xakoro BpeMeHH Bojia OyzeT BriTekaTh U3 6aka? OTBeT
JaliTe B MUHyTax. /
Otser:

@ Benocuneanct Bpiexasl ¢ MOCTOSIHHON CKOPOCTBIO M3 ropozaa A B ropozn B, paccrosnue mexay
KoropeiMu paBHO 80 kM. Ha ciiemyiomuii 1eHp OH OTIIpaBUIICSE 0OPAaTHO CO CKOPOCTHIO Ha 2 KM/4
6onbiie mpexueit. Ilo Aopore oH cmenan OCTaHOBKY Ha 2 4Yaca. B pesysbTare OH 3aTpaTHJ
Ha oOpaTHBIN MYTh CTOJIBKO XK€ BPEMEHH, CKOJIbKO Ha myTh U3 A B B. Haiinure cxopocts Beso-
cuneaucra Ha nmytd U3 A B B. OTBert naiite B kM/4.

OtseT:
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@ Haiiqure Touxy Makcumyma dyHkumu y = x3 — 18x2 + 81x + 76.

OTseT:

He 3abypbTe nepexecTu sce oTeeTh! B 6naHK oTBeTOB N2 1 B COOTBETCTBUW C MHCTPYKUMENH MO Bbi-
nonHeHuo paborbi.

[na 3anucu pewenun v oTeeToB Ha 3apaHuA 13—19 ucnons3yitte BJIAHK OTBETOB Ne 2. 3anuwwute
CHayana Homep BbiNONHAEMOro 3apaHua (13, 14 u 1.a.), a 3aTeM nonHoe 060CHOBaHHOE peleHne U
orset. OtBeTb! 3anucbiBaiiTe Y€TKO U pa3bopuuso.

in2
4sin‘ x 3=0’

V1iltgx

6) Haiinure Bce KOPHH 3TOTO ypaBHEHHs, IPUHAMJIEXKAIIHE IPOMEKYTKY [_—Zn; —-723]

[E a) Pemute ypaBHeHue

B npaBuiIbHOH YeTHIPEXYTOIBHOM NTpU3Me AB CDAIB 1C1D{ cTOpOHBI OCHOBaHMs paBHHI 1, a 60o-
xoBble pé6pa pasHbl 5. Ha pebpe AA; oTmeuena Touka E Tak, uto AE:EA; = 2:3.
a) Iloctpoiite nepeceuenune miockocreit BED, u ABC.

6) Haiizute yron HaksoHa mwiockoctd BED, K IJIOCKOCTH OCHOBaHHS IIPU3MBI.
2
[15__] Pemnte Hepasenctso log ,(x —1)” < 1.

Ha nuaronamu LN napannenorpamma KLMN otMedeHs! Touku P u Q, npuuém LP = PQ = QN.
,  a) Jokaxure, yto npsimpie KP u PQ npoxosiT Yepe3 cepelHHBI CTOPOH MapaJlieiorpaMma.

6) Haitaure oTHOmeHu e Iwtowany napasutesorpamma KLMN k miomany nstuyroasHuka MRPQS,
rae R — touka nepecedyenus KP co croponoit LM, § — touka nepeceuenns: KQ ¢ MN.

@ Cepreii B3 kpeauT B 6aHke Ha Cpok 9 MecsiueB. B KOHILle Kaaoro Mecsla obumias cymMMa
OCTaBIIErocs 0J/ira yBeIM4MBaeTcs Ha 12%, a 3aTeM yMeHbIIAeTCsl Ha CyMMY, yiiadenHyio Cep-
reeM. CyMMBI, BHIIIJTaYMBaeMble B KOHIIE Ka)KAOro Mecsla, MOAOMPAIOTCs TaK, YTOObI B Pe3y.Jib-
TaTe CyMMa /I0JIra KaXAbI Mecsl] yMeHbIlaJach PaBHOMEDPHO, TO €CTh Ha OAHY H Ty )K€ BeJIH-
ypHy. CKOJIBKO IPOIIEHTOB OT CYMMBI KpeIuTa COCTaBW/Ia oflas cyMMa, yiladenHass Cepreem
OaHKy. .

HaiiauTte Bce 3HaYeHHUS @, IPU KaXKJOM M3 KOTOPBIX YPaBHEHHE

x4—2x3—-(2a+3)x2+2ax+3a+a2=10
MMEET pellieHHs, U ONpPEAENUTEe TO PellieHHe, KOTOPOe MOMYYaeTCs TONBKO MPH €IMHCTBEHHOM
3HaYEHUHU ITapaMeTpa 4.

U3 40 nocnexoBaTeabHbIX HEYETHHIX yucen 1, 3, 5, ..., 79 BuiOpanu 7 pasjMyYHBIX YHCEJI, KOTO-
pble 3anucaiyu B nopsiike Bo3pactanus. [lycth A — 4eTBEpTOE MO BeIMYMHE CPEN ITUX YHCEJI,
a B — cpenHee apu¢pMeTHYeCKOe BHIOPAaHHBIX CEMH YHCEJL.

a) Moxer 1 B — A paBHATBCA %?

6) Moxer i1 B — A paBHATBbCH —3—?

B) Haiigure HanboJbliiee BO3MOXHOe 3HaueHue B — A.
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TPEHUPOBOYHbIA BAPUAHT 5
NMpogunvhsbii yposens

OTBETOM K 3ajaHuAM 1—12 ABAAETCA LEN0E YUCAO MAN KOHEeYHas AecATUyHas Apobb. 3anuwute
Yucno B None oTeeTa B TeKcTe paboTel, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afaHuA, HauuHaa C nepeoii knetoukn. Kaxaylo uudpy, 3HaK «MUHYC» M
3aNATYI0 NUWAUTE B OTAENbHONM KNETOYKE B COOTBETCTBMM C NpuBeAEHHbIMU B Gnanke obpasuamu.
EAMHMUB M3MepeHnid NUCaTb He HYXKHO.

Yacts 1

II’ Jns nokxpacku 1 kB. M otosika Tpebyerca 200 r kpacku. Kpacka nmpogaércs B 6ankax mo 1,5 Kr.
Kakoe HauMeHblilee KOJMYECTBO OAHOK KPACKH HYXXKHO KYMUTb AJIS NOKPACKH MOTOJIKA ILJIO-
IAABbI0 52 KB. M?

OTBeT:

E Ha pucynke >KMPHbIMH TOYKaMU TTOKa3aHa IieHa HepTH

Ha MOMEHT 3aKPHITHS OUP)KEBBIX TOPIOB BO BCe paboure a

auu ¢ 17 mo 31 aerycra 2004 roga. [lo ropusonTanu ST

YKa3bIBAIOTCS YKMCJIa MECSIA, 0 BEPTHKAIM — leHa - N

6appenst Heptu B moanapax CIIA. /I HarssAHOCTH o

JXKUpHBbIE TOYKM Ha PHCYHKE COEJWHEHBl JIMHHUEH. o

OmnpezenuTe Mo PHCYHKY, KAKOTO YKMCIa HeHa HedTH 17 18 19 20 23 24 25 26 27 30 31

Ha MOMEHT 3aKphiTHS TOProB Oblla HaMMEHbIUEH
3a IaHHBIH TEepPHO/L.

OtseT:

/
E Haiiagure cpemniolo guHMI0 Tpameuun ABCD, ecad CTOPOHBI
KBaJ[PaTHBIX KJIETOK paBHBI 1.

OtseT:

[__T_J [Be HabpuKu BHIYCKAIOT OAMHAKOBBIE CTEKJa Ui aBToMoOMabHbIX (ap. Ilepsas dabpuka BHI-
nyckaeT 45% 3THX cTekou, BTopas — 55%. [lepBas ¢abpuka BeimyckaeTr 2% GpaKOBaHHBIX CTEK-
Ja, a BTopas — 4%. Haiiqute BepOSTHOCTH TOTO, YTO CIyYaHHO KYIUIEHHOE B Mara3uHe CTEKJIO
OKaxeTcss OPaKOBaHHbIM.

Otser:
El Haiinure xopeHs ypaBHeHuUs ]/ 1 1
15 - 2x 3

Ovger:

E OcHoBaHus paBHOOepeHHOM Tpanenuy paBHeI 7 ¥ 17, a €€ mwio-
majp paBHa 144. Haiinure nepyMerp Tpanenuy.

OrBert:
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Ha pucynke usobpaxén rpaduk y = f(xr) — mpoussomHoii dymkumM f(x), onpenenéHHoit
Ha uHTepBaie (—7; 4). Hailnure Touky skcTpemyma yHKUuM f(x), npuHaAIEeXaNIyI0 OTPE3KY

(—6; 1).
; 7
\ A
| 1 > _
_ 0
7 S 7 4 X
\
y=/f(x

OtBeT:

CTOpOHBI OCHOBaHUS NPAaBHJIBHOHM YeTHIPEXYTOJbHOM NMHPaMU-
abl paBHbl 16, 60x0BBIe péOpa paBHbI 17. HaliiuTe miomans 1o-
BEPXHOCTH 3TOH NHMPaMUIbL.

OrtBeTt:

He 3a6ypasTe nepeHectu Bce oTBeTbl B GnaHk oTBetoB N° 1 B COOTBETCTBUM C WHCTPYKUMEH NO Bbi-
nonHeHwio paboTbi.

Yacts 2

[I] Haiinure 6cos2a, ecau cosa = 0,8.

OtBeT:

- IIpu temneparype 0°C pensc umeer mmuny [y = 12,5 m. Ilpu Bozpactanuu TeMHepaTypr mpo-
HCXOAMT TEIJIOBOE pacIIMPEeHHe PeJibca, U ero JJIMHA, BhIpaXKeHHas B METPax, MEHsIeTCsI 10 3a-
xony I(¢t) = [y(1 + o-¢), rne 0 = 1,2 107°(°C)™! — k03(pdUIMEHT TENIOBOTO PaCIIMPEHHS, t—
Temmeparypa (B rpagycax Ilenbcus). [Ipu Kakoif TeMmepaType pejibC YATMHUTCHA Ha 6 MM?
Otset Bbipa3uTe B rpagycax Heabcus.

OrBerT:

Cmemany 8 muTpoB 10-IPONEHTHOrO BOAHOIO PacTBOpa HEKOTOPOTO BellecTBa ¢ 12 juTpamMu
40-TIPOLIEHTHOTO BOJIHOTO PacTBOpa 3TOro e BemlecTBa. CKOJBKO NMPOLEHTOB COCTaBIAET KOH-
HEeHTpaLys MOTyYUBLIErocs: pacTBopa?

OtBeT:

Haitaure Touky MunnMyma Qyskuuu y = —18x2 — 23 + 77.

OrBer:

He 3abypbTe nepeHectu Bce OTBeTHl B GnaHk 0TBeTOB N¢ 1 B COOTBETCTBUM C MHCTPYKUMEA NO Bbi-
NoAHeHuIo paboTbi.
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[lns 3anucu peweHnn u 0TBETOB Ha 3aaaHua 13—19 ncnonb3yitte BJIAHK OTBETOB Ne 2. 3anuwure
CHauana Homep BbLINOAHAEMOro 3afaHua (13, 14 u 1.4.), a 3aTeM nonHoe 060CHOBaHHOE pelweHue U
oteet. OTBeTbl 3anucbiBaiTe YETKO M pasbopumso.

@ a) PCIHI/ITCIYI‘)aBHeHI/Ie (ﬁ sinx + 1)V—5cosx = 0.

6) Haiigure Bce KOpHU ypaBHEHMs], IPUHA/JIEKAIHE IIPOMEXYTKY (%, 2 n].

B npaBuibHOM 4eThIpEXyrosibHoi nupamupe SABCD touka S — BepmmHa, AB = 8, SC = 6.
Touka M npunaanexut pebpy SA, Touka K — pebpy SC, npuuéM AM:MS = CK:KS = 1:2.

a) IToctpoiiTe ceueHue mupaMuabl IWI0CKOCTbI0O BMK.

6) Haitaute yron Mexay mockoctsiMu BMK u ABC.

ES] Pemmute HepaBeHCTBO (0,5x — 2)_4 —0,25x2 > 4 — 2x.

Bricotst BB, u CC, octpoyroabHoro TpeyroabHuka ABC nepecekaioTcst B Touke H.
a) Jloxaxure, uto ZAHB, = ZACB.

6) Haiigute BC, ectu AH = 8Y/3 u ZBAC = 60°.

AHTOH B35/ KpeIUT B GaHKe Ha CPOK 6 MecsieB. B KoHIle Kaxa0ro Mecsiia obiasi CyMMa OCTaB- -
IIEeroCs [OJITa YBEJIWYMBAETCS Ha OJHO M TO K€ YHUCJIO IMPOLEHTOB (MECSYHYIO IPOIEHTHYIO
CTaBKY); a 3aTeM YMeHbLIaeTcsi Ha CyMMYy, yIuladeHHYI0 AHTOHOM. CyMMBbI, BbllJIadMBaeMbie
B KOHIIE KaXKIOTO MECSNA, OAOMPAIOTC TaK, YTOOHI B pe3yJibTaTe CyMMa JOJIra KaX/Iblil Mecsiil
YMeHbIIaIach PaBHOMEPHO, TO €CTh Ha OJHY M Ty e BeJuduHy. O6IIas CyMMa BHITLTAT TIPeBbI-
cuia cyMMy kpeauTa Ha 63%. Haiiiute MecsTYHYIO IIPOLIEHTHYIO CTaBKYy.

Haiinure Bce nonoxuTesnbHble 3HAYEHUS @, TPU KaXKJOM U3 KOTOPBIX CUCTEMAa yYpaBHEHUH

(x=2a+3)*+(y—a)’ =225,

(x+3)2+(y—a)2=a2+2a+1

' UMeeT €ANHCTBEHHOE DEIICHUE.

3alyMaHO HECKOJIBKO 1esbIX yrcesl. Habop aTHX 4Kces ¥ MX Bce BO3MOXHbIE CyMMBI (110 2, 1Mo 3
¥ T.I.) BHIIMCHIBAIOT Ha AOCKY B Mopsiike HeyObiBanus. Hanpumep, eciu 3amymansl yncia 2, 3, 5,
TO Ha focke OyzeT BhimucaH Habop 2, 3, 5, 5, 7, 8, 10.

a) Ha gocke Bbinucan Ha6op —13, —8, —6, —1, 2, 7. Kakue uucia 6bL1M 33 yMaHbI?

6) /lis1 HEKOTOPBIX Pa3JMYHBIX 33[yMaHHBIX YMCET B Habope, BHIIMCAHHOM Ha AOCKe, yucjo 0
BCTpeyaeTcst POBHO 7 pa3. Kakoe HauMeHbIlee KOJIMYECTBO YUCEJ MOTJIO ObITh 3ayMaHO?

B) JI7151 HEKOTOPBIX 3ayMaHHBIX YKCEJ HAa JOCKe BhiucaH Habop. Beeraa au mo atomy HaGopy
MOXHO OJJHO3HAYHO ONpPEAENUTh 3aAYMaHHbIE YUCIa?
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TPEHUPOBOYHBIA BAPHAHT 6

Npogunshsii yposers

OtBeTOM K 3apaHuAM 1—12 ABNAETCA UeNoe YUCNO MAM KOHEYHAA AEeCATUYHAA Apobb. 3anuwute
YuCno B Nose OTBETA B TeKcTe paboTei, 3aTeM nepeHecute ero B BJJAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHUA, HAYMHAA C nepBov KneTouku. Kaxayio uugpy, 3HaK «MUHYC» #
3aNATYI0 NUWHUTE B OTRENBHOW KNETOYKe B COOTBETCTBMM C NpuBeAEHHbIMM B Gnanke obpasuamu.
EnnHMubl M3MEepeHUn nNucaTb He HYMHO.

Yactp 1

E] Tonbko 94% u3 28 000 BhIyCKHMKOB rOpo/ia MPAaBUJIbHO pelriay 3axady B2. Cxonapko yenoBex
IIPaBWJIbHO pellWIM 3afavy B2?

Orser:

[Z Ha auarpaMme [OKa3aHa cpeHeMecsSYHas TeMIle-
patypa Bo3ayxa B Huxuem Hosropoze (Tops-
KOM) 3a Kaxabii Mecsan 1994 roaa. Ilo ropuson-
TalX YKa3bIBAIOTCS MeCSIbl, MO BEPTHKAMH —
TeMneparypa B rpagycax lleascusa. Onpenenure
[0 JAMarpaMMe, Ha CKOJIbKO TDaLyCOB CpelHsA ball froon aien Jamr_ecn
TeMIlepaTypa B HioJjie Oblia Bbillle CpeHe TeMire-
patypol B ¢espane. OrBer ngaiiTe B rpamycax
Ienbcus. -

Orsert:

E Ha kneryaroit Gymare ¢ pasmepoM kietku 1 X 1 usobpaxén
tpeyroabHuk ABC. Hailiavre AMHy €ro cpefHeli JJHHHH, ITapaji-
JleJIbHOM cTopoHe AB.

Oteer:

[_T_I B yemmHoHaTe 1Mo rMMHacTHKe ydacTByioT 50 cmoprcmeHok: 22 u3 CIHA, 16 uz Mekcuky,
octanbhble u3 Kanazmpl. ITopsiok, B KOTOPOM BBICTYTIAlOT TMMHACTKH, OTpeZessieTcs: xpebueM.
Haiifute BepOATHOCTb TOTO, YTO CIIOPTCMEHKA, BBICTYIIAlOMast MepBoii, okaxercs u3. Kanazsl.

OrtBeT:

[z] Haiinute xopeHb ypaBHeHUs (X — 3)3 = 8.

OtseT:

[ 6 | Inomazs mapanrenorpamma pasta 36, 18e ero cTOpoHb! paBHbl 12 u 24. Haiinure 60bIIy10
BHICOTY 3TOTO IapaJLIelorpamMma.

Orser:
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‘ Ha pucynke msobpaxén rpabux ¢ynxuuu y = f(x), onpenenénsoil Ha unteppaie (—4; 7).
HaiinuTe KOJM4eCTBO TOYEK, B KOTOPHIX NpoM3BoaHast ¢yHkimy f(x) paBHa 0.

Y
A y = flx)
\ N
\ VY \
|4 0 71 1x
N
\/ X

Otser:

Haiizure yron AC;C npsamoyronsHoro mapainenenunena ABCDAB,C,D,, nnsa KOTOPOTO
AB =8, AD = 15, AA; = 17. OTBeT paiiTe B rpagycax.

Orsert:

He 3abyabTe nepeHecTu Bce oTBeThl B 6naHk oTBeToB N2 1 B COOTBETCTBMM C MHCTPYKLMEH NO Bbi-
NOAHEeHKI0 paboTbi.

Yactb 2

7n
II] Hawmre 3HayeHHe BhpaxeHns 1 cos2 — Y 18sin2—

OtseTt:

B poseTky 37eKTpPOCETH MOAKJIIOYEHBI MPUOOPHI, 00liee COMPOTHBIEHHE KOTOPBIX COCTABJISET
R, = 108 Owm. ITapa/uiesIbHO C HUMH B PO3ETKY IPEAIIOJIAraeTCs MOAKIIOYATD 3J1eKTpooborpe-
BaTesb. OlpesieiuTe HaMMeHbIIlee BO3MOXHOE CONpOoTHBIIeHHE R, 3TOr0 anexTpooborpesares,
€CJIM U3BECTHO, YTO IPHU NapajUieJIbHOM COeJUHEHHH ABYX IIPOBOJHHUKOB C COIPOTHBJIEHHSIMH -

RyR
2 (O
———— (OMm), a
R{+R, (Om),
JUIs. HOPMAIBHOTO (PYHKUMOHHPOBAHHs SJIEKTPOCETH Obllee CONPOTHBIEHHE B HEH JI0KHO
- 6biTh He Menbiie 60 Om. OTBeT BBIpa3uTe B OMax.

R, OM u R, OM ux obumee conporuBieHue 3amaércst GopMynol Ry, =

Orser:

m Paccmsume Mexxay ropofiaMi A U B pasro 510 xm. 113 ropoza A B ropoa B co cxopocrmo 70 xM/4
BBIEXaJI IIEPBBI aBTOMOOWIIB, 2 Yepe3 TPU Yaca MoCJIe 3TOrO HABCTpedy eMy M3 ropoia B Beiexan
co ckopocThio 80 KM/4 BTOpPOi aBToMoOMIb. Ha KakoM paccTOSSHMH OT ropoja A aBTOMOOWIU
Bcrpetsitcsi? OTBET AaiiTe B KMJIOMETpaXx.

Orser:

c.ol:a
w|a
(M-

m Haiizute HauMeHblllee 3HadeHHe GYHKIMU y = —8x + 4tgx + 2 + 1 Ha oTpeske [

Orper:

He 3abypnbte nepenectu Bce oTBeTh B 6naHK OTBETOB N2 1 B COOTBETCTBMM C MHCTPYKLMEH NO Bbi-
NONHEHUIO paboThi.
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[nsa 3an1cu pewenuin n oTeetos Ha 3agaHua 13—19 ucnons3yite BJIAHK OTBETOB Ne 2. 3annwute
CHayana HoMep BbLINONAHAEMOro 3aaanua (13, 14 u 1.4.), a 3aTeM nonHoe 060CHOBAHHOE peleHne 1
oteeT. OTBETHI 3anuchiBaitTe 4ETKO U pas3bopuueo.

@ a) Pemmte ypaBHenue cos2x — /2’ cos(32—" + x) -1=0.

|

[15]

6) YKaxkuTte Bce KOPHU 3TOTO YPaBHEHUSI, TIPHHALJIEXKAIIUE OTPE3KY [37“ 31c].

B tpeyrosabHoi mupamune MABC ocHOBaHMeM SIBJISIETCS MPaBUIbHBIM Tpeyroabuuk ABC, pe6-
po MB nepneHAMKYJISPHO MJIOCKOCTH OCHOBaHHS, CTOPOHBI OCHOBaHHsI paBHhHI 6, a pebpo MA

PaBHO 61/5' . Ha pebpe AC naxonurcs touxa D, a Ha pebpe AB Haxonutcs Touka E. VI3BeCTHO,
yto AD = 4, BE = 2. Haiiaute niiomaab ceyeHUs] TUPAaMUABI IUIOCKOCTBIO, IPOXO/ISIIIEN Yyepe3
touku E, D u cepennny pebpa MA.

Pemute HepaBeHCTBO 25" — 26-5" + 25 > 0.

Ha croponax KN u LM napasuienorpaMmma KLMN B3STBI COOTBETCTBEHHO TOYKU P u Q, npuuém

P — cepenuna KN, a LQ:QN = 1:3.

a) Jlokaxkure, uto npsimbie KQ u KM nensit otpe3ok BM Ha Tpu paBHbIE 4acTH.

6) Haiinure Turomaab 4eThIpEXyroyibHUKA, 0Opa3oBaHHOro nepeceyeHugMu npsameix KQ, KM,
LN u LM, ecau miomans napajienorpamma KLMN pasna 40.

31 pexabGpst 2013 roma Cepreit B3su1 B 6anke 11028930 pyb6seit B kpeaut mox 11% romoBbix.
CxeMa BBIILIaThI KpeiuTa cieayomas — 31 nekabpsi Kaxaoro ciaexyoulero roga 6aHk Hauuc-
JISIeT MPOLEHTHI Ha OCTABILYIOCS CyMMY ZoJra (To eCTh yBennuuBaeT Aoir Ha 11%), satem Cep-
reii mepeBoaMT B GaHK x py6ieii. Kakoii momkHa 6biTh CyMMa“x, 4To6b1 Cepreit BbIILIATHI JOJT
TpPeMSI PaBHbIMH ILJIaTeXaMu (TO eCTb 3a TpU roxa)?

HaiiguTe Bce 3HaY€HUs @, IIPU KaXKIOM U3 KOTOPBIX HEPABEHCTBO
x2+2x+al+4x < —a

UMeeT €IMHCTBEHHOE IeJIOYMCJIEHHOe pelieHue. /{71 HaleHHbIX 3HaYeHUH @ BBIMUILKUTE 3TO
peleHue.

Ha oKpy»XHOCTH HEKOTOPbIM 0Opa30M pacCTaBHJIM HaTypajbHble ynciaa oT 4 10 30 (xaxxoe yuc-

JIO TIOCTABJIEHO TIO OJHOMY pa3y). 3areM i KaXIOW Iapbl COCEHUX YMCeJ HalllJIM Pa3HOCTh

60bIIETO ¥ MEHBIIIETO.

a) Moru s Bce MOJIy4eHHbIE Pa3HOCTU ObITh He MeHblle 147

6) Moruu i1 Bce IOJy4eHHbIe Pa3HOCTH ObITh He MeHblle 137 .

B) IToMMMO NOSYYEHHBIX Pa3HOCTEH, A KaXIOil mapsl YHCeJ, CTOAIMX Yepe3 OJHO, HAlLIH
pasHoCTb Gosbiero ¥ MeHblnero. [ljisi Kakoro HaubOJIBIIEro LEJIOr0 YMCIa B MOXKHO TaK pac-
CTaBMTb YMCJA, YTOOBI BCe Pa3HOCTH ObLIM He MEHbIle R?



TPEHUPOBOYHbIA BAPUAHT 7
Npogunehsbii yposens

OTBeTOM K 3a4aHUAM 1—12 ABNAETCA LENOe YMCNO MAW KOHEYHas AecATUYHaA Apobb. 3anuwwute
4ucno B nosie oTBeTa B TeKCTe paboTwi, 3aTem nepeHecute ero 8 BJIAHK OTBETOB N 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOUEro 3afiaHuUA, HAYMHAA C NepBoOi KneTouku. Kaxayio undpy, 3HaK «MUHYC» U
3aNATYI0 NUWKUTE B OTAEALHONM KNETOYKE B COOTBETCTBUM C NpuBEREHHBIMM B GnaHke obpasuamu.
EAMHMUB M3MepeHUIA NUCaTb He HYKHO. ,

Yactn 1

CTyzmeHTaMu TeXHHYECKUX BY30B COOHPAIOTCS CTaTh 54 BBIMYCKHUKA WIKOJBL. OHHM COCTaBJISIIOT
30% ot umcia BEITYCKHUKOB. CKOJIBKO B IIKOJIE€ BBHIIYCKHUKOB?

Oteer:
|Z| Ha pucyHke *XUpHBIMU TOYKaMM TOKasaHa I(eHa -
HepTH Ha MOMEHT 3aKphITHsI OMPIKEBBIX TOPIOB %2 - /};\
BO Bce pabouue auu ¢ 4 no 19 anpens 2002 roaa. BIN 7
- Ilo ropM3oHTaIM YKa3bIBAIOTCS YHCJAA MeECSLa, us AN
TI0 BEPTHKAJIH — LeHa Oappess HedTH B JoJiapax 2323 ™
CIOA. /Ins1 HarJsiAHOCTU JKUPHBIE TOYKH Ha pH- 2223
CYHKe coelMHeHb! JIuHued. Orpenenure mo pucyH- 4 5 8 9 10 11 12 15 16 17 18 19

Ky PasHOCTb MexAy Haubosblieil U HauMeHblIed
LleHOH He(PTH Ha MOMEHT 3aKPBITHS TOPrOB B yKa-
3aHHBIN nepuox (B postapax CIHIA 3a Gappesns).

OrtserT:

E Ha xserdatoit 6ymare ¢ pasmepoM kietkd 1 X 1 uzobpaxén | I

TpeyronbHuk ABC. Haiigute nnuny ero cpenHeii JUHUM, apa- — A — B —
JIlesIbHOM cTopoHe AB. ' \
OTser: \

C

|

[Z] B copeBHOBaHUAX 110 TOJIKAHHUIO 1pa y4acTBYIOT 3 ciopTcMeHa u3 Makenonuw, 8 crioprcMeHoB
u3 Cepbun, 3 cnoprcmena u3 Xopsatuu u 6 u3 CroBenun. ITopsok, B KOTOPOM BBICTYMAIOT
CIIOPTCMEHHI, OTpesiesisgeTcst xpebueM. Haiifute BEpPOSITHOCTD TOTO, YTO CNIOPTCMEH, BHICTYNAIO-
INUH nocaexHuM, okaxercsa u3 CepOuu.

OTger:

-

Haiizure xopens ypaBHenus log, (7 + x) = 3.

OtserT:

Cropona pomb6a paBHa 76, ocTpsiit yroa pasen 30°. Haiinute pa-
AMyC BIMCAaHHOM OKPY>KHOCTH 3TOro pomba.

&

OTtset:
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Ha pucynke usobpaxén rpadux dynkunn y = f(x), AJ [T 1]
onpeneséHHo Ha uHTepBajne (—1; 13). Haiigure Hau- y= f(x5
6osbiee 3HaYeHue dyHKuuu f(x) Ha orpeske [1; 7. AN
OtseT: ‘1! {

—1]0 134 [x

\

\ | \

)

{

OcHoBaHMEM NpPSAMON TPEYrONbHON MPU3MBI CJHYXHT IPSAMO-

YTOJIbHBIN TPEYTOJBbHUK C KaTeTaMU 3 U 4, BBICOTA MPU3MBbI paB- -|
Ha 8. HaiinuTe miomanp €€ moBepXHOCTH. :
Otger: :
. . |
|
A

-7 N\

) e \
”~ - \

He 3abyabTe nepeHecTu Bce oTeeThl B 61aHK 0TBeTOB N2 1 B COOTBETCTBMM C MHCTPYKUMEN NO Bbi-
NnonHeHunio paborol.

Yactp 2

9(sin2 86° — cos? 86°)
cos172°

E Haiinure 3HayeHne BhHIpasKeHUS

OTser:

ITpu temmnepatype 0° C penbc nmeet anuny I, = 12 M. IIpu Bo3pacTaHMM TeMIepaTypbl IPOHUC-
XOJUT TEIJIOBOE PaCUIMPEHHE PeJibCa, M €ro JUIMHA, BIPAXKEHHAs B METPAX, MEHSIETCS TI0 3aKOHY
I(t) =l,(1 +a-t), THEOL = 1,2 107° (°C)™" — k09 HULMEHT TEIIOBOTO PaCUIMPEHHs, t — TeM-
nepatypa (B rpagycax Ileascust). IIpu kakoii Temnepatype pesibc yanuautcs Ha 3,6 mm? OTBer
BbIpas3uTe B rpagycax Lleabcus.

OtBeT:

@ ILnuToynMK Aosxed yaoxuth 300 M2 mtku. Ecin on 6yzner yknanbiBath Ha 5 M2 B ieHb 60J1b-
1€, 4eM 3alUIaHUpOBaJI, TO 3aKOHYMT paboTy Ha 5 qHeil panbire. CKOJIbKO KBaJPaTHBIX METPOB
IUIMTKH B I€Hb IUIAHUPYET YKJIaJABIBaTh IIMTOUHUK?

Orser:

@ Haiigure Touky MUHHMyMa QyHKIuM y = (x + 3)2e8-x,

OtseT:

[

He 3abyabTe nepeHectu Bce oTBeThl 8 GnaHk oTBeTOB N2 1 B COOTBETCTBUM C UHCTPYKLMUEH NO Bbl-
NoNHEHWI0 paboTbl.
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[13]

[\NA 3anucy pelleHuit u OTBETOB Ha 3anaHua 13—19 ucnonb3yitte BJIAHK OTBETOB N2 2. 3anuwwute
CHayana HoMep BLINOJIHAEMOro 3apaHua (13, 14 u 1.4.), a 3aTeM nonHoe 060CHOBaHHOE pelweHue n
orset. OTBeThl 3anucbiBaitTe Y&TKO U pasbopumso.

5sin?x — 3sinx _ 0

a) Pemnte ypaBHenue
) M S5cosx + 4

. n.
6) HaiiguTte Bce KOpDHU 3TOr0 ypaBHEHUs, IPUHA/JIEXKALIHE OTPE3KY -5 —2x|.

B ocHOBaHMM HpaBUJIbHOM TpeyronbHOM nupamunbl ABCD nexut tpeyronbHuk ABC co cTopo-
Hoii, paBHO#1 6. BokoBoe pe6po mupamuabl paBHOo 4. Uepes Touky T pebpa AD Takyio, 4TO
AT:TD = 3:1, napajutenbro npssMbiM AC U BD nipoBezieHa IJIOCKOCTb.

a) Z[orcaxcnre, 4YTO CEYEHHE ITUDAMU/IbL yKa33HHOI71 IJIOCKOCTBIO ABJAETCA NPAMOYT'OJIbHUKOM.

6) Haiiaure nmiaomaapb ce4eHus..

Penre Hei)aBeHCTBO log =, 4 > log = (5 — 2x).
Ve VR

-

Hana tpanenus KLMN c ocuoBanusMu KN u LM. OKpyXHOCTH, TOCTPOEHHBIE HA 60KOBBIX CTO-
poHax KL u MN kak Ha AMaMeTpax, MepeceKkaloTcst B Toukax A u B.

a) JlokaxxuTe, 4YTO CpeNHSISI IMHUS TPAlelUy JIEXUT Ha cepeJUHHOM NepleHIUKYJIsApe K OTpe3-
Ky AB.

6) Haitnute AB, ec U3BeCTHO, YTO GOKOBbIE CTOPOHBI TPAIeluH paBHbI 26 U 28, a cpexHas Ju-
HHUS Tpamnenuy paBHa 15.

ITo 6u3Hec-TIaHy MIPEAIIOIATAeTCS BJOXKUTD B 4eTHIpExieTHUi npoekT 10 M pybreit. ITo uro-
raM KaX0Tro roja IJIAHUPYETCSI MPUPOCT BJIOXKEHHBIX CPelCcTB Ha 15% Mo cpaBHEHMIO C Haya-
JioMm roga. HauncyieHHble IPOIIEHTHI OCTAIOTCS BJIOXEHHBIMU B IIpoeKT. Kpome 3Toro, cpasy mno-
cJie HaUMCJIEHUI MPOLEHTOB HY>KHbI JOIOJHUTEIbHbIE BIOXKEHUS: 1I€JI0€ YHCIO0 7 MiIH pybueit
B TIEPBBIi1 M BTOPOH TOBI, 2 TAKXKE IeJ0€ YHCIO M MIH pyObJieii B TPETUH U YETBEPTHIA TOIBI.
Haiinute HauMeHbIIMe 3HAYEHUS 7 ¥ M, TIPA KOTOPBIX IT€PBOHAYAJIbHbIE BJIOXEHHS 3a [IBa rofia
KaKk MUHUMYM YABOSITCS, a 3a YeThIpe rofla Kak MUHUMYM YTPOSITCSI.

Halizute Bce 3HayeHMss mapaMeTpa b, T0pH KaXAOM U3 KOTOPbIX ypaBHEHUE
x3 + 2x2 — xlog, (b — 1) + 4 = 0 uMeeT eAMHCTBEHHOE pellleHHe Ha oTpe3ke [—1; 2].

beckoneunas apudmeTudeckas nporpeccus a,, a,, ... , a,, ... COCTOUT U3 Pa3JUYHbIX HATypaJb-

HbIX yncen. Ilycrs Sy = ay, S, = ay + @, + ... + a, IpU Bcex HATypPaJIbHLIX 711 > 2.
a) CymecTByeT 1M Takasd nporpeccus, 1jisi Kotopoit S,y = 100S,?
6) CyuiecTByeT /M Takasi IPOrpeccus, Aasi KOTOPoi S;p = 505,?

2

B) Kakoe HauMmeHbIllee 3Ha4eHHEe MOXKET IPUHUMATD Apobb 3 55, ?
1910
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TPEHUPOBOYHbIA BAPUAHT 8
Npogunsrsii yposers

OtBeToM K 33aHuAM 1—12 ABNAETCA Lenoe YUCNO MNKM KOHEYHas AecATMYHas Apobb. 3anuwwute
YUCIIO B Mone OTBETa B TeKCTe paboTbi, 3aTem nepeHecute ero B BJIAHK OTBETOB N2 1 cnpaBa oT Ho-
Mepa COOTBETCTBYIOWEro 3a/laH1A, HaynMHaa ¢ nepBoi knetouku. Kawayio uudpy, 3HaK «MUHYC» U
3anATyI0 NUWKUTE B OTAENbHOW KNETOYKe B COOTBETCTBUM C NpUBEAEHHBIMK B OnaHke obpasuamu.
EQuHULLI M3MEPEHUN NUCATb HE HYKHO.

Yacte 1

CryaeHTaMH TEXHMYECKUX BY30B COOMpAIOTCS CTaTh 23 BBHITYCKHHKA MIKOJABL. OHH COCTaBISIOT
25% oT uncaa BIMYCKHUKOB. CKOJIBKO B IIKOJI€ BBIITYCKHUKOB?

OtseT:

I—__Z:l Ha puCyHKe XHPHBIMM TOYKAMM TOKa3aHa lleHa HedpTH e
Ha MOMEHT 3aKPBITHsI GUPKEBBIX TOPTOB BO Bce pabouue i
auu ¢ 17 mo 31 asrycra 2004 roama. Ilo ropusoHTanu "
YKa3bpIBAIOTCSI 4HCJAa Mecslla, 110 BEPTHKaAM — IeHa 42
bappens Hedptu B gosumapax CILIA. /[ng HarjasagHOCTH 40
JKUPHbIE TOYKM Ha DHCYHKE COEIMHEHbl JIMHHEH.

38
OmnpezesuTe MO PUCYHKY Pa3HOCTh MeXAy Hanbosbiei 17 18 19 20 23 24 25 26 27 30 31

¥ HauMeHblled I11eHOH HedTHM Ha MOMEHT 3aKpbITHSA
TOProB B YyKasaHHBIH nepuox (B pmoinapax CIIA
3a Gappesp).

Otser: -
E‘ Ha xnertyaroii 6ymare ¢ pasmepom kietku 1 X 1 usobpaxeéH Tpe- [
yrombuuk ABC. Haiinute anuHy ero cpeaseit iuHUM, Napawtenbhoii [~ C -
cropoHe AB. . \ A—
\

Orser: \

\

N\

B —
|

B copeBHOBaHHAX 10 TOJKAHMIO SApa Y4acCTBYIOT 3 cropTcMeHa u3 [lanuu, 6 CIopTCMEHOB
u3 lIsenun, 4 cioprcmena us Hopserun u 7 uz Ounmsaaaun. [lopsfok, B KOTOPOM BBICTYNAIOT
CITOpPTCMeHBI, onpexesiercs xxpebuem. Haiinure BepoaTHOCTb TOTO, YTO CIIOPTCMEH, BBICTYMNAIO-
M nocieIHUM, okaxeTcss U3 Hopeeruu.

OrtseT:

[E Haiinure xopenb ypaBHeHus log, (4x — 8) = 3.

Orvser:

E Cropona pom6a paBHa 24, octpsiii yroa pasen 30°. Haitaure pa-
ZHUYC BIMCAHHOM OKPY’KHOCTH 3TOr0 poMba.

OTBerT:
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Ha pucynke uzo6paxén rpadux ¢ynkunu y = f(x), T AY LTI
onpesieiénnoit Ha uHTepBase (—3; 11). Haiiaute Hau- y = flx)
Gospiee 3HaueHue Gynxkuuu f(x) Ha otpeske [4; 9]. & [

~ \VJ
Otser: 1
-3 11 X
\\/

OcHOBaHHMEM MPSMOI TPEYTOJIBHOM MPU3MBI CIYXHT IIPSIMO-

YIOJIbHBIA TPEYTOJBHUK ¢ KaTeTamMu 9 u 12, BbICOTa MPU3MBI |
paBna 7. HaiinuTe mwromanb eé MOBEPXHOCTH. : .
Otset: l

[

(

A

/// \
- \
-7 \
// \

E’ Haiinute 3HaueHne BHIPaXKE€HUsI

He 3a6yabTe nepeHectu Bce oTeTbl B GnaHk otBeToB NC 1 B COOTBETCTBUM C MHCTPYKUUEN MO Bbi-
nonHeHuto paboTbl.

Yacre 2

11(sin2 83° — cos? 83°)
" cos166°

OTset:

IIpu temneparype 0°C pesibc uMeeT AJIHHY lo' = 14 m. IIpu Bo3pacTanuu TeMHepaiTypr IIPOMC-

[11]

[12]

XOJUT TEILJIOBOE paclIMPEHHE PEJIbCA, U €ro AJWHA, BbIpaXKE€HHAA B METPAX, MEHSIETCA 110 3aKOHY

I(t) =l,(1 +a-t), THE 0t = 1,2- 107° (°C)™" — koa(pIHINEHT TEMIOBOTO PACIIMPEHHs, £ — TeM-
nepatypa (B rpagycax llembcus). [Ipu xaxoii Temneparype pesibc yanusurcs Ha 6,3 mm? Otser
BbipasuTe B rpaaycax llemxscus.

Otgert:

[InuTouHMK fOMKeH ya0XuTh 324 M2 mmutku. Ecam o Gyaet ykiaaabiBaTh Ha 6 M2 B 1eHb 60J1b-
1€, YeM 3aIlIaHMPOBaJ, TO 3aKOHYUT padory Ha 9 aueii panbile. CKOJbKO KBaJpaTHBIX METPOB
IUTMTKA B JIeHb [UIAHUPYeET YKJIaAbIBATh IMTOYHUK?

OtseT:

Haitnure Touky MUHUMYyMa (pyHKIMH y' = (x+4)°ed-x.

OTser:

He 3abyabTe nepeHecTn Bce OTBETH B 6naHK OTBETOB N2 1 B COOTBETCTBUM C MHCTPYKUMElH no Bbi-
nonHeHuio paboTbl. b
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[13]

1]

124

[ns 3anucu peweHnn U oTBeTOB Ha 3aAaHnA 13—19 ucnonb3yiite BJIAHK OTBETOB Ne 2. 3anuuute
CHa4yana Homep BbinosnHsemoro 3agaHua (13, 14 v 1.4.), a 3ateM nonHoe o6ocnosaHHoe peweHue u
otset. OtBETHI 3anuceiBanTe 4€TKO U pasbopuuso.

o e
13sin? x — 5sinx -0

a) Pemmre ypaBHeHue 13cosx + 12

6) Haiinute Bce KOPHH 3TOrO ypaBHEHHs, IIPUHA/IIEKAIIUE OTPE3KY [—3n; _32_n]

B OCHOBAaHMH NPaBUJIBHOYN TpeyrosibHOM mupamuabl ABCD nexut TpeyroabHuk ABC co cTopo-
HOH, paBHO# 8. BokoBoe peGpo mupamuzabl pasHo 5. Yepes Touky T pebpa AD Takywo, 4TO
AT:TD = 4:1, napannensro npsamMeiM AC ¥ BD npoBefieHa IIOCKOCTb.

a) I[OKa)KI/ITe, 49TO C€Y€HHUEe IMMHPaMHbI yKaBaHHOﬁ IJIOCKOCTBIO SIBJIAECTCSA NIPAMOYTOJIbBHUKOM.

6) Haiigute mwiomans ceyeHus..

Pemute HepaBeHCTBO log o :19 > log :3+ 15 (7 2 )
6

Jana tpameuusi KLMN c ocHoBanusimu KN u LM. OKpy>KHOCTH, ITIOCTPOEHHbIE Ha GOKOBbBIX CTO-
poHax KL u MN xak Ha [uaMeTpax, epeceKkaloTcsi B Toykax A u B.

a) Jloka’kuTe, YTO CpelHsst JIMHUS TPalleliuH JIEKUT Ha CepeJMHHOM IepIeHAUKYIApe K OTpe3-
Ky AB.

6) Haitaute AB, ecii H3BECTHO, YTO GOKOBBIE CTOPOHbI TPANIEUH pal'n{m 14 u 30, a cpennsisa 1u-
HUsA Tpamenuu pasHa 20.

Tlo 6u3Hec-TLIaHy MPEATIOJAraeTcsl BJIOXKUTD B 4eThpéxieTHuil npoekT 20 MuH py6aeit. Ilo uro-
raM Ka’KA0ro roja ILIaHHPYETCs: HPHPOCT BJIOKEHHBIX cpeAcTB Ha 13% 1o cpaBHEHHIO ¢ Haya-
J0oM rozia. HauncieHHble TPOLEHTH OCTAIOTCS BIOXKEHHBIMH B IIpoekT. KpoMme srtoro, cpa3y no-
cjle HaYHCJIeHHH TIPOLEHTOB HYKHbI JONOJIHUTENbHbIE BIOXKEHHS: 1eJI0e YUCJIO 7 MIIH pyOieit
B IIEPBbIA M BTOPOM TOABI, a TAKXKE LeJIoe YUCI0 m MIH pybieil B TpeTuil U 4eTBEPTHIH TOABL
Haiinure HauMeHbllIMe 3HAYEHHS 77 ¥ M, TIPU KOTOPBIX IlepBOHAYaJIbHbIE BJIOXKEHHS 32 [[Ba rO/4,
KaKk MHHHMYM, VABOSTCS, a 32 YeThIpe Io/la, Kak MUHUMYM, YTPOATCSI.

Hajimute Bce 3HayeHus mapaMeTpa b, mp Kak[oM M3 KOTOPHIX YpaBHEHHE .
x3+4x2—xlog, (b—-3)+6=0

UMeeT eMHCTBEHHOE pellieHre Ha oTpeske [—2; 2].

BeckoneuHas apudMeTHYeCKasi IPOTPECCUS A, Ay, ... , Ay, ... COCTOMT U3 PA3/IUYHBIX HaTypalb-
HbIX uymces. Ilycrs S, = a4, S, = a, + a, + ... + a, IPH BceX HaTypaJbHbIX 1 > 2.

a) CymeCTByeT JIM Takas nmporpeccus, st kotopoit Sz = 5057

6) CyuiecTByerT Jiu Takasl Iporpeccus, Uit KoTopoi Sg = 30.5,?

8) Kakoe HauMeHbIIee 3HaYeHHE MOXKET NIPHHUMATD Apo6b -ST?
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TPEHUPOBOYHbIA BAPUAHT 9
Mpogpunsheili yposens

OTBETOM K 3apaHuAM 1—12 ABAAETCA Lenoe YMCNO AU KOHEYHaa AecATUYHas Apobe. 3anuwute
4ucno B none oTeeTa B TeKcTe paboTsl, 3aTem nepeHecute ero 8 bJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOUEr0 3afjaHus, HauMHaA C NepBoN KneToukn. Kawayio uudpy, 3HaK «MUHYC» U
3anATYI0 NUWWTE B OTAENbHON KJIETOYKe B COOTBETCTBUW C npuBeAéHHbIMM B GnaHke obpasuamu.
EQVMHULBL U3MepeHniA nucaTb e HyKHO. . :

~Yacms 1

E_] Illokonanka crout 20 pybieit. B BockpeceHbe B cynepMapkeTe AEHCTBYET ClEHaIbHOE MpPe-

JIOKEHHe: 3aljIaTUB 3a TPHM MIOKOJIAZIKM, NMOKYMaTeJb MOJy4yaeT 4yeThipe (OOHY — B NOAApOK).
Kakoe HauGoJ1biee KOJIMYECTBO IOKOIAOK MOXHO MOJIYYUTh, TOTPAaTHB He Gosee 120 py6aeii
B BOCKpeceHbe?

OTBeT:

Ha rpaduke uzobparkeHa 3aBUCHUMOCTb TeM- T,°Cc k

rmepaTypbl OT BpeEMEHH B Ipoliecce pa3orpesa 90

ABUTaTeNs Jerkosoro aroMoOwis. Ha ocu 80 ,/
abcuMcc OTKJIAZbIBA€TC BpPeMsS B MHHYTaX, 70 /
npoileniiee ¢ MOMEHTa 3alycKa JBHIaTesd, 60

Ha OCH OpAHMHAT — TeMIIepaTypa IBUraTess 50 )

B rpaaycax llenscus. Onpezenure nmo rpadu- 40

Ky, A0 CKoabkux rpaaycos llenncust apura- 30

TeJIb HarpeJjcs 3a nepBble 8 MUHYT. 20

OtseT: 10 d

»_
0 1 2 3 4 5 6 7 8 910 ¢tmMud

Haiinure rpanycHyio Mepy aAyru AC OKpyXHO-

CTH, Ha KOTOpYIO onupaercs yron ABC. OtBer paiiTe B rpaaycax. g —
Oteer: . ; B |
/)
/
AN/
C

MexaHuyecKre 4achl ¢ JABEHaAUaTHYaCOBBIM IH(epOIaTOM B KaKOH-TO MOMEHT CJIOMAJIMCH M
nepectagu uatu. Halinure BepoOsITHOCTH TOTO, YTO YacOBasi CTPEJIKA OCTaHOBHMJIACh, JOCTUTHYB
OTMETKH 6, HO He A0S 10 OTMETKH 9. ‘

OTserT:

.

Haiigute xopeHb ypaBHEHHS %x: 3%.

OtBeTt:

ITnomans pomba pasHa 18. Oana u3 ero auaroxHasneit pasHa 6. Haiiaure
APYTyIO IUaroHaIb. ‘

OtBerT:
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Ha pucynke usobpaxensl rpaduk GyHKiuu y = f(x) M KacaTenbHas 7
K HEMy B Touke ¢ abcumccoii x,. Haiiute 3HaueHHe NPOM3BOAHOM
dbynkuuu f(x) B TOuKe x,).

Otsert: : T

—
+
I
-
s

4 N o1
0 / Xy X
Hajinute 60koBoe peOpO NPABUIIBHOM YETHIPEXYTOJBbHOM IPU3MBI,
€CJIM CTOPOHA €€ OCHOBaHHUS paBHa 12, a IJIOIA/b MOBEPXHOCTH PaBHA :
576. i
|
Otsert: I
|
m—d——
7
7
I'd

He 3abyabTe nepeHecTu Bce oTeeThl B 6naHK 0TBeToB N2 1 B COOTBETCTBMM C MHCTpYKLMEH NO Bbi-
noNHeHuio paboTsl.

Yacrp 2

. a2h-1 9 _ - _9
E Haiiaure 3HaYeHHe BbIpAKEHHS B i i pna = V3-vV2 ub= 7"

Otsert:

OmnopHele 6anIMaky LIATAIOIIET0 3KCKaBaTOpa, MMelero Maccy m = 1260 TOHH, npeacTaBisi-
10T 000l ZBe mycToTe ble 6anKky AIMHOM [ = 18 MeTpOB M LIMPHHOH s METPOB KaxAasi. /laBe-

o m
HHE 3KCKaBaTOPa Ha MO4YBY, BbIpaKa€MO€ B KHJIONIACKAJIAX, ONPEAE/ISAETCA (pOpMy.]IOI/I P = ?l%,

rjie m — Macca 3KCKaBaTopa (B TOHHax), / — [/iuHa 6ajiok B MeTpax, s — IUMpPHHA 6aJoK B MeT-
pax, g — yckopeHue cBoboaHoro nagenus (cuutaiite g = 10 mM/c?). OnpenesnTe HAUMEHBIIYIO
BO3MOXHYIO IIMPUHY ONOPHEIX 6a/oK, eC/IM U3BECTHO, YTO /IaBJIeHHE p He JIOJDKHO MPEBBIIIATh
175 xIla. OTBeT BbIpa3uTe B METpPax. '

Orser:

IE IlepBBIii ¥ BTOPOIf HACOCHI HAMOJIHSAIOT 6acceiiH 3a 10 MUHYT, BTOpOi U TpeTHil — 3a 12 MUHYT,
a IEePBBIA U TpeTHit — 3a 15 MUHYT. 3a CKOJIbKO MMHYT 3TH TPH Hacoca 3amoiaHAT OacceiiH, pa-
6oTasi BMecTe?

Orser: :

@ Haiinute HaumeHsbee 3HaueHne ¢yHkuuu y = logs (x2 — 26x + 196) — 6.

OTseT:

He 3abynbTe nepeHecTu Bce oTBeTh B GnaHk oTBeTOB N2 1 B COOTBETCTBMM C UHCTPYKUMEW NO Bbi-
nonHeHuIo paboTbi.
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Jins 3anucu pewweHnit 1 OTBETOB Ha 3agaHua 13—19 ucnonb3syitte BJIAHK OTBETOB Ne 2. 3anuumre
CHayana HoMep BuiNONHAeMoro 3afaHus (13, 14 u T1.4.), a 3aTem nonHoe 060CHOBaHHOE peleHure U
oreer. OTBeTH 3anuchiBainTe 4ETKO U pa3bopumso.

2cosx—713 - 0.

V7sinx

. 5
6) Haiinqure BCce KODHU 3TOr0 ypaBHEHMs, TIPUHAJIEXKAIHE OTPE3KY [n; Tn}

@ a) Pemnte ypaBHeHUE

E | 14 | Ha pe6pe AA1 npsiMoyrosibHoro mapautenenunena ABCDA, B C,D, B3dara touka E Tak, 4To
AE:EA = —, Ha pebpe BB, — Touka F tak, uyto B,F:FB =
B,C,. I/IaBeCTHo, yto AB = 3, AD = 6, AA, = 18.

a) Jlokaxwure, yto miockocts EFT mpoxoauT yepes Bepmiuuy D .

5, a Touka T — cepenuna pebpa

6) Haiigure yron mexay miaockoctbio EFT u muockocTeio AAB;.

41 _192.025" 1 _ 4

2 < 0.
x+2 0

@ Pemunte HepaBeHCTBO

B tpeyronpauk ABC BnucaHa OKpy:XKHOCTh paguyca R, kacaiomasicsi croponbl AC B Touke M,
npuuéM AM = SR u CM = 1,5R. -

a) Jlokaxwure, yTO TpeyroabHUK ABC npsIMOYTOJIbHBIH.

6) Haiizute paccTosHHe MeXIy LEHTPaMM €ro BIMCAHHOW M OIMCAHHOM OKDYXHOCTEH, eCsu
HM3BECTHO, 4TO R = 4.

ITo Bxiaxy «A» 6aHK B KOHIE KaXIOro roja yseauyuBaeT Ha 10% cymmy, MMemomyiocs
Ha BKJIaJle B HayaJjle rofia, a o Bkiaaay «b» — yBenuuuBaer aTy cymmy Ha 11% B TeueHue kax-
ZOTo U3 NepBBIX ABYX JieT. HaliuTe Hanbobliee HaTypPaJbHOE YHCJIO TIPOIIEHTOB, HAUYHCIEHHOE
3a TPeTHii rox no Bkiaxy «b», Ipu KoTOpoM 3a Bce Tpu rofa aTOT BKJIAJ OyAeT MeHee BHITOJIEH,
yeM BKJIAJ «A».

HaﬁﬂPlTeuBCC 3HAYEHHUS IMapaMeTpa a4, IIPpHA KAaXX10M H3 KOTOPBIX CHCTEMa

(=3 +(@y+42—17)(2x+ 7> + (29 - 9)?) < 0,
ax+y=1

He UMeeT pellleHHH.

ByneM HaspiBaTh 4eTBIDEX3HAYHOE YKMCJIO OYEHb CYACTJIMBBIM, €CJIM BCE IU(PHI B €r0 AeCATHY-
HOM 3aIlMCH Pa3jIM4Hbl, a CyMMa IIePBBIX ABYX U3 3THX LM(]p PaBHA CyMMe MOCIEIHUX ABYX U3
Hux. Hanpumep, oueHb CYACT/IMBBIM siBIIsieTCst yucio 3140.

a) CyuiecTBYIOT JI ABa/ILATh MOCIEA0BATEIbHBIX qumpexsnatmmx 4KCeJl, CPenu KOTOprX €cThb
TPU OYEHb CYACTJIUBBIX?

6) MoxxeT JIM pa3HOCTb ABYX OY€Hb CYACT/IMBBIX YETHIPEX3HAYHBIX YMCE PaBHAThCSA 20167

B) HalinuTe HauMeHbIllee MPOCTOE YUCJIO, A KOTOPOTO He CYIIECTBYET KPAaTHOIO €My OYeHb
CYaCTIMBOTO YETHIPEX3HAYHOTO YHCJIA.
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TPEHUPOBOYHbIA BAPUAHT 10
Npogpunsusiii yposens
»
OtBeToM K 3apaHuAM 1—12 ABNAETCA Lenoe YMCNO MM KOHEYHas AecATudHas Apobb. 3anuwuTe
yucno B none oTeeTa B TeKcTe paboTwl, 3aTem nepeHecute ero B BJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEro 3afaHus, HauyuHan C nepBoi Knetouku. Kaxaylo uudpy, 3HaK «MUHYC» W
3anATylo NUWKUTe B OTAENbHOM KNETOYKe B COOTBETCTBUM C NpuBEAEHHLIMM B GnaHke obpasuamu.
EQUHULBI M3MEPeHNt NUCaTb He HYXHO. '

Yacts 1

Ilokonaaka crout 40 pybaeitr. B BockpeceHbe B cynepMapKeTe A€HCTBYET CHEUalbHOE MPea-

IZI Ha rpaduke n3obpaxeHa 3aBUCHUMOCTb TEM-  T,oC K
90

II] Haitaure rpamychyio mepy ayru BC okpyx- T

JIOXKEHHeE: 3aIJIaTUB 3a J[Be LIOKOJIAAKH, IOKyNaTesb oayJaeT Tpu (0gHy — B mopapok). Kakoe
HauboJIbllIee KOJIUYECTBO LIOKOJA0K MOXHO MOJTy4YuTh, TOTpaTuB He Goisee 320 pyb6ieii B Boc-
KpeceHbe?

OTser:

mepaTypsl OT BDEMEHH B IIPOLIECCE Pa3orpeBa

JIBUTATeNsl JIeTKOBOro aBromobmid. Ha ocu 80 ,/ \\
abcuMCC OTKJIA/IbIBA€TCSI BpPeMsI B MUHYTaX, 70 / -
mpolieAniee ¢ MOMEHTA 3alycKa JBUTaTeJId, 60

Ha OCH OpAWHAT — TEeMIlepaTypa JABUTaTess 50

B rpagycax Llenscus. Ompeznenute no rpa- 40 /

¢uky, 10 ckonabkux rpagycos llenbcusa asu- 30

raTejib Harpejics 3a nepBbie 2 MUHYTHI. 90

OtBeT: 10

>
0 12 3 4 56 7 8 91011 t,mun

HOCTH, Ha KOTOpyIo onupaercst yron BAC. Otser najite B rpaaycax. 72 -
OtseT: ’ /
[ J \
\ 1/ /
ANV C
A

~

E MexaHHUYeCKHE Yachl ¢ ABEHANLATHYacOBbIM NupepOIaTOM B KAKOH-TO MOMEHT CJIOMAJIMCh M

nepectanu uATH. HaiiauTe BepOSATHOCTD TOTO, YTO YacoBasl CTpPeJika OCTAHOBWJIACh, JOCTUTHYB
OTMeTKH 8, HO He JOHAA 10 OTMETKH 2.

OTsert:

'1—] Haiigute KOpeHb ypaBHEHHS A= 4-3—.

9

Otger:

[Il IInomans pom6a pasHa 3. OxHa U3 ero AuaroHanei pasHa 6. Haixure
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APYTY10 AMAroHab.

OtserT:




- | 7 | Ha pucynke uso6paxensi rpaduk GyHkuun y = f(x) u xacarenbHas Y
K HeMy B Touke ¢ abcuuccoit x,. Hailinute 3HaueHue IPOM3BOAHOM
dyukiun f(x) B TOUKE X, 1/
Xo V
: Z L
Orser: HED 21 ed
T+
=/ _—
/
[
- [ 8 | Haiignre GoxoBoe pe6po MNPaBHJIBHON YETHIDEXYTOMbHON IPH3MBI,
ecJi CTOpPOHa eé ocHOBaHMs paBHa 20, a IJIOIIa/ib IIOBEPXHOCTH PaBHA :
1200. I
. 1
Otsert: ' . I
|
D
7
7
Ve

He 3abyabTe nepeHecTu Bce oTBeThl B 6naHK oTBeTOB N2 1 B COOTBETCTBUM C MHCTPYKLIUEH NO BbI-
nonHeHuio paboTol.

Yactp 2

8p—1
E Haiinure 3HaueHUe BBIpaXKEHHUS ((21_?1); —5p—F PH a = V5-vV3 ub=-=

OTeerT:

OmnopHele 6allIMaky IIAraloilero sKCKaBaTopa, uMeroniero maccy m = 2430 TOHH, NpeaCTaBIsi-
10T co00i1 nBe mycroTesbie 6ankyu AauHOoM [ = 15 MeTpoB U MIMPUHOMU S MeTPOB Kaxas. /laBie-

. o m
HHe 5KCKaBaToOpa Ha I0YBY, BHIpa)KaeMoe B KWJIOMACKAJISIX, olpesessiercs: GopMyJiol p = 5?%

I/le m — Macca 9KCKaBatopa (B TOHHax), / — qyiMHa 6aloK B MeTpax, § — HIMpHHA 6ajloK B MeT-
pax, g — yckopeHue cBoboaHoro namenus (cuuraiite g = 10 M/c?). OnpezenuTe HAMMEHBINYIO
BO3MOXKHYIO LIMPUHY OIOPHBIX OAJIOK, €C/IM M3BECTHO, YTO JaBJIEHHE p He IOJDKHO MPEBBIIIATh
270 xIla. OTBeT BrIpa3uTe B METPax.

OtBeT:

@ IlepBbrit 1 BTOPOI HacOCHI HATOMHAIOT 6acceiiH 3a 15 MUHYT, BTOPOIi U TpeTUH — 3a 21 MUHYTY,
a mepBblii ¥ TpeTUH — 3a 35 MUHYT. 3a CKOJIBKO MHHYT 3TH TPHU Hacoca 3amojHsT OacceiiH, pa-
6ortast BMecTe?

OtBeT:

»

@ Haiinure Hanmenblee 3HaueHne QyHKuuu y = logy (x2 — 6x + 18) + 4.

OtseT:

He 3abynbte nepeHectu Bce oTBeThi B GnaHk oTBeToB N2 1 B COOTBETCTBUM C UHCTPYKLMEN MO Bbi-
NONHEHUIO paboTbi.
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[lna 3anucu peweHunit u otBeToB Ha 3agaHua 13—19 ucnonbsyite BJIAHK OTBETOB Ne 2. 3anuwwure
CHayana Homep BbinonHAemMoro 3aganus (13, 14 u 1.4.), a 3aTeM nonHoe 060CHOBaHHOE peleHue U
otset. OTBeTH 3anucbiBaiiTe YETKO U pa3bopuuBo.

@ a) Pemurte ypaBHEeHMe V2cosx—1 = 0.
VY —5sinx

6) HaiimuTte Bce KOpHU 3TOr0 ypaBHEHUs, PUHAIEXKAIUE OTPE3KY [221—:-, 311:].

Ha peGpe AA,; npsiMmoyrosbHoro mapastenenunesa ABCDA,B,C,D, B3ara Touka E TaK, 4TO
AE:EA = %, Ha pe6p¢ BB, — Touka F Tak, yto B,F:FB = %, a Touka T — cepeauHa pebpa
B,C,. UsBectHo, uT0 AB = 6, AD = 4, AA, = 10.

a) Jlokaxure, 4yTo 1IocKocTh EFT npoxoaut yepe3 Bepmuuy D,.

6) Haiizure yrosn Mexay rockoctbio EFT u miockocTbio AAB;. y

2x + 1 2x+3
2 -96-0,5 +2 <0.

l_i_?:—] Pemute HEpaBEHCTBO
x+1

B Tpeyromshuk ABC BnmcaHa OKPYKHOCTh paiauyca R, xacaomascs cToponbl AC B Touke M,
npuuéM AM = 2R u CM = 3R.

a) Jlokaxwure, 4T0 TpeyrolbHUK ABC NpAMOYTOJIbHBIMH.

6) Haitnute paccTOsiHMe MeXAYy LEHTPaMH ero BIMCAHHOH M ONMCAHHOW OKPYXHOCTEH, eciu
M3BECTHO, YTO R = 2.

ITo Bkmagy <«A» 6aHK B KOHIE Kaxaoro roga ypeanunBaeT Ha 20% CyMMy, HMeEIOLIyIOCS
Ha BKJIaje B HayaJle To/a, a o BKJIaxy «B» — yBenuuuBaer sty cymmy Ha 25% B TeYeHHE Kaxk-
ZI0TO U3 NepBbIX ABYX JieT. Hailnute Haubobilee HaTypaJbHOE YUCJIO MIPOLIEHTOB, HAYUCIEHHOE
3a TpetHii roj 10 BKJany «B», npu koTopom 3a Bce TpH roga aTOT BKJIaa Gy/eT MeHee BEITOAEH,
yeM BKJIAZ <«A».

Haiigute Bce 3Ha4eHUA napaMeTpa a4, IIpH KaXJ0M U3 KOTOPBIX CHUCTEMaA

(=30 +(y+3)-32)((2x+3)* + (2y - 13)) < 0,
ax+y =2

He HUMeEET pelieHHi.

ByneM Ha3biBaTh YETHIPEX3HAYHOE YHMCIIO OYEHb CYACTJIMBBIM, €C/IH BCe IUGPHI B €r0 AecATHY-
HOM 3aIMCH Pa3JMYHbI, a CyMMa NEPBBIX ABYX M3 3THX LU(p paBHa CyMMe IOCHEHHX NBYX
u3 Hux. Hanpumep, oueHb cyacTIuBbiM siBisieTcst yucao 3140.

a) CyIecTBYIOT JIH [IecsiTh 1OCJIe[0BaTEIbHBIX YeTHIPEX3HAYHBIX YHCeJI, CPeIU KOTOPBIX €CTb
[IBa OYEHb CYACTJIUBBIX?

6) MoseT i Pa3HOCTb ABYX OY€HDb CYACTJIMBBIX YETHIPEX3HAYHBIX YMCEN PABHATHCS 20157

B) HaiinuTe HauMeHbliee HAaTypaJbHOE YHMCJO, AJisi KOTOPOrO He CYyIIECTBYET KPaTHOTO eMy
OYeHb CYACTJIMBOTO YETHIPEX3HAYHOTO YHCJIA.
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TPEHUPOBOYHbIA BAPUAHT 11
Npogunshsii yposeHs

OtBeToM K 3apaHuaAM 1—12 ABNAETCA UeNOe YUCNO UAKM KOHEYHas AecATYHas Apobb. 3anuwwure
yucno B none oteeta B TekcTe pabotel, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpaBa oT Ho-
Mepa COOTBETCTBYIOWErO 33afaHuA, HaunHaa ¢ nepsoi knetouku. Kaxaylo undpy, 3HaK «MUHYC» U
3anATyio NUWUTe B OTAENBHOW KNETOYKe B COOTBETCTBMW C npuBeAEHHbIMM B 6naHke obpasuamu.
EAVHNUBI M3MepeHMNA NUCaTb HE HYXHO.

Yacmb 1

III Ha cuery Hamunoro MO6HJIbHOF0 tesiepoHa 6wt 81 pybab, a moce . pasr()Bopa ¢ Pycmanom
ocrayoch 39 py6ueit. CKOJIbKO MUHYT [JIUJICS PA3rOBOP ¢ PYyC/IaHOM, €CJIM OfHa MMHYTa Pasro-
Bopa ctout 1 py6ss 50 komeek?

OTBerT:

E:I Ha pucyHke >XKMpHBIMH TOYKaMM IIOKa3aH KYpPC aBCTPUICKOrO LIWJIJIMHIA, yCTaHOBJIEHHBIH
IfenTpobankom PD, Bo Bce paboune auu ¢ 1 mo 30 ssuBaps 1999 roaa. ITo ropu3oHTaNH yKa3bI-
BaIOTCS YHUCJIAa MECALQ, 0 BePTUKAIM — I[eHa MWLIMHTA B py6sax. J{is HArSAHOCTH KUPHbIE
TOYKH Ha PUCYHKe CoeJUHeHsI JuHuei. Onpenenure 1o PHCYHKY, CKOJIbKO IHeH U3 JaHHOTO IIe-
pHozaa Kypc mujiHra 6uu1 6osbiie 1,84 py6as.

1,96
1,94 7&

1,92 yARN N\
190 VAN~
188
186 AW =
1,84 yi \
1,82 v

1,80

178
1,76 (o

Y176 7 11 12 13 14 15 16 19 20 21 22 23 26 27 28 29 30

OtserT:
Ha xretyaroii 6ymare ¢ pasmepom kietku 1 X 1 uzobpaxkéH pas-
HOCTOPOHHMI TpeyrosbHMK. Haiizute paauyc ommcaHHO# OKOJIO
HEro OKPYKHOCTH. N
NL
Otser: \:
7
AT
A
7

Kos6oii /[xo0H nonazaer B MyXy Ha CTeHe ¢ BeposTHOCTbIo 0,8, ecirfi cTpesisseT U3 IIPHCTPEIISIH-
HOro peBosibBepa. Ecam /IoH cTpessieT U3 HENPHCTPEJISIHHOTO PEBOJIbBEPA, TO OH IOMAjaeT
B MyXy ¢ BeposATHOCTBIO 0,4. Ha crose sexxut 10 peBosbBEPOB, M3 HMX TOJIBKO 3 NMPUCTPEISH-
Hbie. KoB6oit [)xoH BUIUT Ha CTeHe MyXy, Hay/lady XBaTaeT NePBbIii NONABIIMIACSA PEBOIbBEDP
cTpensier B Myxy. Haiinure BeposiTHOCTh TOTO, YTO /I>KOH NMPOMaXHETC.

OTser:

E] Haiinute xopens ypaBHeHHA (x + 4)5 =1.

OTser:
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E Haiiaure BrvcaHHBIH yros, omupamomuiicas Ha Ayry, AJMHa KOTO-

poii paBHa % JUIMHBI OKpy*)HOCTH. OTBeT JaiiTe B rpaiycax. C
d
Otser:
A
B
Ha pucynxke u3o6paxén rpadpux ~ Ay

dynxmuu y = f(x). Ha ocu abe-
IIHCC OTMeYeHHl Toyku —2, 1, 3,
4. B Kaxoif M3 3THX TOYEK 3Haye-
HHe NPOU3BOAHOM HanboIbIIee?
B oTBeTe yKaxKuTe 3Ty TOYKY.

OtserT:

(U7
N I

N |

HaiinuTe 065éM MHOTOTDAaHHHUKA, BEPIIMHAMM KOTOPOTO ABJSAIOTCS TOYKH A, B, C, A,, C, npa-
BUJIbHOH TpeyronbHo# npusMsl ABCA,B,C,, niomaab oCHOBaHHs KOTOpO# paBHa 9, a 60koBoOe
pebpo paBHO 7. '

Otsert:

He 3abyabTe nepeHecTu Bce OTBETH B 6naHK 0TBETOB N2 1 B COOTBETCTBUM C UHCTPYKLUEH NO Bbi-
NONHEHMIO paboThbi.

Yacts 2

Haiizute 27 cos2a, ecau cosa = %

B

OTseT:

YcTaHOBKa [UIs AEMOHCTPALUH aiiabaTHYECKOTO CKATHsI MPEACTaBseT co00M COCya ¢ MmopII-
HeM, Ppe3KO CKMMaiomuM ra3. IIpm 3ToM 0O6BEM M HaBjeHHe CBSI3aHbl COOTHOLIEHHEM

~  py Vi’4 = p, V;A, Iae p, U p, — AaBJjieHHe ra3a (B aTMocgepax) B HaUaJIbHOM U KOHEYHOM COCTO-
anusx, V; u V, — o6béM raza (B MTpax) B HaYaJIbHOM M KOHEYHOM COCTOSIHMAX. VI3HayanbHO
06béM rasa paset 316;8 11, a naBieHue raza paBHO oqHOM atMocdepe. [lo Kakoro 06béMa HyKHO
CKaTb ras, YTobsl daBreHue B cocyne crano 128 armochep? OTBer naiiTe B IUTpax.

OTser:

CeMbsl COCTOMT U3 MYXKa, XKEHbI U MX JOYEPH CTyAeHTKH. Eciin Obl 3apruiaTa My»ka yBeJIHYHJIACh
BTpOe, 006muit noxon cemsu BeIpoc Obl Ha 110%. Ecsin 6b1 cTHnmeHaust K0YepU YMEHbIINIACH
BZIBOE, OOIIMII JOXOX CeMbHM COKpaTHica Obl Ha 2%. CKOJBKO IPOLEHTOB OT 06liero xoxoxpa
CEeMbH COCTABJISIET 3apILIaTa XKEHbI?

Orser:
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@ Haiigure naubosnbinee 3Hayenne pyukuuu y = x5 + 1043 — 35x Ha orpeske [—-2; 0].

OrseT:

He 3abyabTe nepeHectu sce oTseThl B 6aaHk oTBeTOB N2 1 B COOTBETCTBUM C MHCprKuueu no Bbi-
NoNHeHnio paboTbi.

‘A 3anucu peteHUn U oTBeToB Ha 3aganua 13—19 ucnonb3ynte BJIAHK OTBETOB Ne 2. 3anuwwute
CHa4ana Homep BbINOAHAEMOrO 3aaaHua (13, 14 v T.4.), a 3aTeM noaHoe 060CHOBAHHOE peleHUe 1
orseT. OTBeTbl 3anucbiBanTe YETKO U pas3bopuueo.

@ a) Pemute ypaBHeHue (ﬁ sin2x + cosx — /2 ) Y —6sinx = 0.

6) Haiigute Bce KOPHHU 3TOrO ypaBHeHI/m [pUHA/JIEXRAUINE OTPE3KY [27:, 72n:|.

Bce pébpa npaBusnbHOi YeTHIPEXYrobHOM nupamuasl SABCD ¢ Bepmunoit S pashbl 12. OcHo-
BaHHe BBICOTH SO 3TOH MMPaMU/IBI SBJsAETCA CepeIMHON oTpe3ka SS;, M — cepenvna peGpa AS,
Touka L nexut Ha pebpe BC Tak, uro BL:LC = 1:2.

a) Jloxaxxure, 4to ceuenne nmupamuasl SABCD nnockocteio S;LM — paBHOOOKas Tpameunus.
6) Buruuciute uHy cpenHeil JMHMM 3TOM TpaIelyH.

@ Pemnte nepasenctso 0,5log, _ 4 (x2 — 8x + 16) + log“l_,((—yc2 +5x—4) > 3.

IlepBas okpyxHOCTb C HeHTpoM O, BiiMeaHHasi B paBHOGeApeHHbI TpeyroabHuk KLM, xacaercst
6oxoBoii croponsl KL B Touke B, a ocHosanust ML — B Touke A. Bropas okpy>HOCTb ¢ LleHTpOM

O, xacaercst ocHOBaHUsI ML ¥ npoao/uKkeHHit 60KOBBIX CTOPOH.
a) Jlokaxure, 4to TpeyroabHUK OL O, npsAMOYroJbHBIM.
6) Haiinure paanyc BTopoil OKpYXHOCTH, eC/ii H3BECTHO, YTO PaHyc NepBoii pasen 15 1 AK = 32.

[Ipou3BoACTBO X ThIC. €AMHMUIL IpoRyKIMK obxoautcsi B ¢ = 0,5x2 + 2x + 5 muH pyb6aeii B rog.
I1pu nene p Toic. py6ueii 3a eQHHMIYY TO0Bast IPHOBLIH OT MPOJAKH 3TOM MPOAYKIH (B MIH pybieir)
COCTaBJIsieT px — ¢. IIpu KakoM HauMeHbIleM 3HAYEHHH P Yepe3 YeThIPe rofla CyMMapHasi Ipu6BLIb
COCTaBHT He M€Hee 52 MIH pybieit?

Haﬁgme BCe 3HAUCHHA NapaMeTpa 4, IPH KAK/JOM U3 KOTOPbIX CUCTEMA ypaBHeHHﬁ

(x+2a +(y+3a+1)Y}=a+1,
3x—4dy=a-1

uMmeet 6osee OJHOro pelncHHA.

- ByneM HasbiBaTbh 4€THIPEX3HAYHOE YHCIIO UHMEPECHbIM, ECJIA CPEAM YETHIPEX MUQPP B €ro gecs-
THYHOM 3aNHCH HeT HyJIed, a oqHA U3 3TUX IMp paBHA cymvxe Tp€X Apyrux u3 Hux. Hanpumep,
HHTEPECHBIM ABJIsIeTCsT yncio 6321.

a) IlpuBeauTte MpUMEp NBYX MHTEPECHDBIX YETHIPEX3HAYHBIX YHMCEN, PASHOCTh MEXAY KOTOPHIMH
paBHa IISITH.

6) HaiizyTca /i Ba HHTEPECHBIX Y€THIPEX3HAYHBIX YHCIIA, PASHOCTD MeX/y KOTOphIMH paBHa 917

B) Haiifute HauMeHbIee HEYETHOE YHCIIO, MUTST KOTOPOTO HE CYINECTBYET KPaTHOIrO €My HHTe-
PECHOrO YeTHIPEX3HAYHOrO YHCJIA.
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TPEHUPOBOYHbIA BAPUAHT 12
Npopunvhsili yposers

OtsetoM K 3agaHuAM 1—12 ABNAETCA LENOE YUCNO UAM KOHEYHAA AecATMYHas Apobb. 3anuwure
Yucno B none oTeeTa B TekcTe pabotel, 3aTem nepeHecute ero B BJIAHK OTBETOB N2 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOUEro 3afaHusA, HauyuHaa € nepBon kneTouku. Kaxaylo uudpy, 3HaK «MUHYC» W
3aNATYI0 NUWWUTE B OTAENbHOW KNETOYKe B COOTBETCTBUM C NPUBEAEHHLIMM B Gnanke o6pasuamu.
EAuHMUSLI M3MEPEHUI NUCATL He HYXKHO. '

Yacte 1

E Ha cuery Hactunoro mo6uspHoro tesedona 6suto 53 py6usi, a moce pasroBopa ¢ Bosoit ocra-
noch 8 py6eit. CKobKO MUHYT J/IMJICS Pa3roBop ¢ BoBoii, ec/ii 0Ha MHHYTa pa3roBopa CTOUT
2 pyb6as 50 xomeek?

OteeTt:

[Z‘ Ha pucyHKe >XHpDHBIMH TOYKAaMH IOKa3aH Kypc eBpo, ycTaHoBJeHHbi llentpo6ankom P®D,
BO Bce paGouue fHU ¢ 22 ceHTsI6ps mo 22 okTsi6psi 2010 roga. ITo ropHM3OHTaIM YKa3bIBAIOTCS
YMCJIa MECSIIIA, TT0 BEPTHKAIN — IeHa eBpo B py6uisx. [lsi HArJISAHOCTH XKUPHBIE TOUKH Ha PH-
CYHKe coeHeHbl JMHHeH. OmnpeenuTe 0 PUCYHKY, CKOJIBKO JHEH M3 JaHHOTO IlepHoia Kypc
eBpo ObL1 Gosbie 41,8 pybas.

432
430
428
426 /
424
422
420
48
416 /
414 A\
412

40 | y
408

406

4 90032425282930 1 2 5 6 7 8 9 1213 14 15 16 19 20 21 22

Orser:
E] Ha xzeryartoii 6ymare ¢ pasmepoM kiaeTkd 1 X 1 u306- \
pa’kéH paBHOCTODOHHMY TpeyroibHUK. Halinute paguyc ™
OIHCAHHOM OKOJIO HETO OKPYKHOCTH. ™
Otsert: N
.
N
N
]
z/
‘ 7
P
AT
..
) <

KoB6oi1 /IO0H momnazaer B Myxy Ha creHe ¢ BeposiTHOCTBIO 0,8, eciv cTpesisieT U3 NPUCTPEJIsTH-
Horo peBoibBepa. Eciu JIKOH CTpensieT U3 HENpPHCTPEISIHHOTO PEBOJbBEPA, TO OH IIONajaeT
B Myxy ¢ BepoatHocTbio 0,3. Ha ctomne nexxur 10 peBonbBEepOB, M3 HUX TONMBKO 4 IPUCTDPEJISH-
Hole. KoB6oii /[)OH BUAMT Ha CTeHe MyXy, HayZauy XBaTaeT [epPBBIH MOMaBLIMKCA PEBOJIbBEP U
CTpesIieT B Mmyxy. Haiiaure BepositHOCTB TOTO, 4TO [I5KOH MPOMaXHETCH.

Orvset:
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EI Haiinute xopeHs ypaBHeHus (x + 3)? = 512.

OtBerT:

E HaiinuTe BnucaHHBIM yroJsi, ONMMPAOIUNACA Ha AYTY, AJHMHA KOTO-

poit paBHa —— IJIMHBI OKpyXHOCcTH. OTBeT JaliTe B rpagycax.

18

OtBer:

Ha pucynke usobpaxéH rpadux yA
dbyukunn y = f(x). Ha ocu abe- V\
IMCC OTMEYEHBI TOUKH —2, —1, 1,
2. B kakoii U3 3THX TOYeK 3Haye-
HHe TPOU3BOAHON Haubobliee?
B oTBeTe ykaxkuTte 3Ty TOUKY.

OrBeT:

i e ———— — —

3

————— - b

Haitaute 065éM MHOTOTPaHHHMKA, BEPIIMHAMU KOTOPOTO sABJSIOTCA Touku A, C, A,, By, C, npa-
BWJIbHOM TpeyroJibHoi npusMel ABCA,B,C,, mwiomaip OCHOBaHUsI KOTOpoil paBHa 3, a 60KkoBOe
pebpo paBHoO 4.

OtBeT:

He 3abyabTe nepeHectu Bce oTBeThl B 61aHK OTBETOB N2 1 B COOTBETCTBUM C.MHCTPYKLMEH NO Bbi-
nonHeHuio paboTsi.

Yacrp 2

E Hatigute 36cos2a, ecau coso = %

Otsert:

YcraHoBKa 711 IEMOHCTpalluy afuabaTHYeCKOro CxKaTHsl NPEACTaBIsieT coO0i cocya ¢ mopui-
HeM, pe3Ko CXUMaomuMm ra3. Ilpy 3TOM O00BEM M [aBjIleHHE CBSI3aHBI COOTHOIIEHHEM
D1 Vi"i =p, Vi,"‘, rae p, U p, — JaBJieHHe ra3a (B atMocdepax) B HA4YaJIbHOM H KOHEYHOM COCTO-
aHusix, V; u V, — 06béM rasa (B JIMTpax) B HAYAIbHOM M KOHEYHOM COCTOSIHMAX. MI3HayaabHO
06béM rasa paseH 179,2 11, a zaBiieHue rasa paBHO oqHOM aTMocdepe. o Kakoro o6béMa HYXHO
CKaTh ra3, 4Tobbl faBjieHKe B cocyne ctano 128 atMocdep? OTBeT maiiTe B IUTpax.

OtserT:

@ CeMbs COCTOUT U3 My3Ka, )KEHBI H UX I0Y€pHU CTYAeHTKU. Eciu Obl 3apiiiaTa My yBeTHYMIIach
BTpoe, obmuit noxoa ceMbu BbIpoC 661 Ha 108%. Ecim 6bl cTUIEHAMS NOYEPH YMEHBIIHJIACH
BTpoe, OOIMi TOXOA CeMbU cOKpaTicsa 6bl Ha 4%. CKOJbKO MpPOIEHTOB OT obIiero xoxoxa
CeMbHU COCTABJISIET 3apILJIaTa JKE€HbI?

OTseT:
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@ Haiiaure HauGonblnee sHauenne pynkumm y = x5 + 5x3 — 20x Ha oTpeske [—5; 0].

OTseT:

He 3abypete nepexectu Bce oteetbl B 6naHK 0TBeToB N2 1 B COOTBETCTBUN C MHCTPYKUMEW NO Bbi-
NONHEHUI0 paboTbl.

Jina 3anucu peweHuin n oTBeTOB Ha 3apaHuA 13—19 ucnonb3yite BJIAHK OTBETOB Ne 2. 3anuwurte
CHayana HoMep BbLINONHAEMOro 3apanus (13, 14 1 1.4.), a 3aTeM nonHoe 060CHOBaHHOE peleHne U
orset. OTBeThbl 3anucbiBaiTe YETKO U pa3bopuuBo. :

@ a) Pemure ypaBHeHue (2c052x + sinx — 2) V5tgx = 0.

6) HaiiquTe BCe KOPHU 3TOr0 ypaBHEHHUs, IPHUHAJIeXAIUE OTPE3KY [n; 571:]

Bce pébpa npaBUIBHOI 4eThIpéXyroyibHOI mupaMuasl SABCD ¢ Bepmmnoit S paBubl 6. OcHo-
BaHHMe BbICOTHI SO 3TOH MMPaMU/Ibl ABJIAETCSA CEPEANHOIL OTpe3Ka S5y, M — cepeanHa pebpa AS,
Toyka L ysexur Ha pebpe BC Tak, yto BL:LC = 1:2.

a) Jlokaxwure, 4To ceyenue nupamuab SABCD mmockocTbio S{ML — paBHOOGOKast Tpaneuusi.
6) BoiuucauTe AJIMHY CpefHel JMHUH 3TOH TpalelHH.

@ Pemnre nepaBenctso 0,5log, _,(x% — 10x + 25) + logs _, (—x2 + 7x— 10) > 3

- IlepBast OKpYyXHOCTb ¢ ueHTpoM O, BliucaHHast B paBHOGeqpeHHBIH TpeyroibHuk KLM, kacaeTcs
60xoBoit croponbl KL B Touke B, a ocHoBaHust ML — B Touke A. Bropas okpy»HOCTb € ueHTpOM
O, xacaeTcsi oCHOBaHus1 ML u mpoo/keHui G0KOBBIX CTOPOH.
a) JlokaxuTte, 4TO TpeyronbHUK OLO; NpsMOYTOJIbHBIN.

6) Haliaute pamuyc BTOPOM OKPYXKHOCTH, €CIH H3BECTHO, 4TO pafdyc NepBod paBeH 6 u
AK = 16.

TIpoM3BOACTBO X ThIC. €AMHHI] poAyKuuH o6xoautcs B ¢ = 0,542 + x + 7 MiaH pybaeii B ro.
Ipu ueHe p ThIC. pyOteil 3a equHMIly Tof0Bast IPUOBLIb OT MPOJAXH STOM MPOAYKIHMH (B MJIH pyOreit)
cocTaBisieT px — q. IIpu KaKoM HauMeHbIEM 3HAYEHUH P Yepe3 TPH Tofa CyMMapHasi MPUOBLIb
COCTaBUT He MeHee 75 MJIH pybsieit?

HaiinuTe Bce 3HayeHUs IapaMeTpa @, IPU KaXKJOM U3 KOTOPBIX CHCTeMa ypaBHEHMI

(x—3a+1)2+(y+2a)2:a—1,
dx+3y=a+1

uMeeT Gosee OJHOTI'O pEIIE€HUsI.

ByzeM HasbiBaTh YETHIPEXSHAYHOE YHCIIO UHMEPECHbIM, ECITM CPEIM YETHIPEX uUdp B ero aecs-
TUYHOH 3alMCH HET HyJieH, a oJjHa U3 3TUX UUdp paBHa CyMMe TPEX Apyrux u3s Hux. Hampumep,
MHTEPECHBIM sIBJIsSIeTCsT yHcio 6321.

a) HpI/IBelII/ITe NpUMeEp ABYX MHTEPECHBIX YeThIPEX3HAUHBIX YMCEJI, PA3HOCTb MEX/AY KOTOPHIMH
paBHa TPEM.

6) HaiimyTcst v 1Ba HHTEPECHBIX YEThIPEX3HAYHBIX YMCJIA, Pa3HOCTh MEX/y KOTOPHIMH paBHa 1117

B) HaiinuTe HauMeHbLI€€e IPOCTOE YHCJIO, /11 KOTOPOTO He CYIIECTBYeT KPaTHOTO eMy MHTEpeC-
HOTO 4eTHIPEX3HAYHOIO YHUCJIA.
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TPEHUPOBOYHbIA BAPHAHT 13
NpoguneHobit yposeHs

OTBeTOM K 3apaHuAM 1—12 ABAAETCA UENOe YMCNO WAU KOHEYHAs AeCcATUYHas Apobb. 3anuwure
4ucno B None oTBeTa B TeKcTe paboTl, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWEr0 3aiaHUA, HAaYMHAA C NepBoit kneTouku. Kaxayio uudpy, 3HaK «MUHYC» W
3anATYI0 NUWKUTE B OTAENbHOW KNeTouyke B COOTBETCTBUM C npuBeaEHHbIMM B OGnaHke obpasuamu.
Eguuuuu U3MepeHUi NUCaTb He HYIKHO.

Yacte 1

IIl Temnoxox paccuntan Ha 800 nmaccaxxupos u 25 4sieHoB KoMaHAbL. Kaxzas cnacarespHasi IUTION-
Ka MOXeT. BMecTUTh 70 yesoBek. Kakoe HaumeHblllee KOJMYECTBO LITIONOK AODKHO GBITH Ha
TeIJI0X0/e, YTOOH! B Cy4ae HEOOXOAUMOCTH B HUX MOXHO OBUIO Pa3MECTUTDH BCEX IMACCAKUPOB
Y BCEX YJIEHOB KOMaH/bI?

OTsert:

IZ] Ha pucynke >XvpHBIMM TOYKaMM TNOKa3aHa

1leHa 0JI0Ba HA MOMEHT 3aKDBITHS OGMPXKEBbIX

TOProB BO Bce pabouue auu ¢ 14 no 28 uions 24500 A

2008 roma. Ilo ropu3oHTaIM YKa3HIBAIOTCS 23900 VAN

YyHCJa MeCSIa, 0 BEPTUKaJIUu— IleHa TOHHBI ggggg -~

osnoBa B posutapax CHIA. /Ins HarasagHocTH 23100 i \
JKMPDHBIE TOYKH Ha DHUCYHKE COEIWHEHBI JIU- 22‘;‘(’) i
Huel. OnpenennTe o PUCYHKY, KAKOTO YHC- 1415 16 17 18 21 22 23 24 25 28

Jla L[eHa 0JI0Ba Ha MOMEHT 3aKpbITHs TOPIOB
Obl7Ia HAUMEHbINEH 32 JAHHBIM TEPHOJ.

OtseT:

E Ha xietyatoii 6ymMare ¢ pasmepom kietkr 1 X 1 uzo6paxén
PaBHOCTOPOHHMH TPeyronpHUK. Halinute paguyc onucaHHOiM
OKOJIO HETO OKPY>KHOCTH.

OrBerT: .

A

IZ] V13 pailoHHOrO LIEHTpPa B JIEPEBHIO €XeHEBHO XOAUT aBTOOYC. BeposSTHOCTH ToOro, 4TO B HOHe-
NeIbHUK B aBTOOyce OKaXeTCsi MeHblie 22 naccaxupos, pasHa 0,9. BeposaTHOCTb TOro, 4TO OKa-
xKercst Menbie 13 nmaccaxupos, pasaa 0,57. Haiinure BeposiTHOCTD TOTO, YTO YKMCJIO MACCAKUPOB
6yner ot 13 no 21.

OrserT:

x-2
E] Haiinute xopeHb ypaBHeHUs (%) = 27.

OTeert:
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II] BeicoTa, onyiueHHas U3 BepIIMHBI TYIIOTO YIJia Ha 60JIblee OCHO-
BaHHe PaBHOGENPEHHOI TpamewLuy, JeMT €ro Ha OTPe3KH PaBHBIE
3 u 7. Halimute CpesHIO0 JTMHHUIO 3TOH TpaNelyH.

[\

Ha pucynxe uzobpaxén rpadux ¢ynkimu f(x), M I TTT]
onpeesi€HHON Ha uHTepBaue (—7; 7). Onpexenn- ' y = flx)
Te KOJIMYECTBO TOYEK, B KOTOPBIX IIPOM3BOZHAsA
dbyukuuu f(x) pasna 0. N Py N
N ANV Y TY
Otger: 1
>
-7 0 71 1x
\ \
\
Y
1
B xy6e ABCDAB|CD, Haiimute yroa Mexmuy D,

E Haiinute 3HauYeHWe BbIPaKEHHS

npsmMbiMu AB; u CD,. OtBer faiite B rpagycax. A 0 G
1
Otsert: V
4 c
A
B

He 3abypnbTe nepeHectn Bce oTBeTHl B 6n1aHK oTBeTOB N° 1 B COOTBETCTBUM C MHCTPYKUMEN NO Bbi-
NoNHeHUIo paboTbl.

Yacrp 2

4cos 74°
sin16°

OTBerT:

Jlns oborpeBa moMemnieHMs1, TeMIIEpaTypa B KOTOPOM MO/IEPXKUBaeTcsl Ha yposHe Ty = 20°C,

Yyepe3 PaZiMaToOp MPOIYCKAIOT ropsiyyio Boay. Pacxoza mpoxoasimeit uepes Tpy6by paguaTopa Bojbl
m = 0,2 xr/c. [Ipoxoas no TpyOe paccTosiHME X M, BOJIa OXJIAKAAETCS OT HAaYyaJbHOM TeMIepa-

' - Ty —T, .
Typbl Ty = 100° C 10 Temneparypsi T, npuuéM x = o- <= - log, =, rae ¢ = 4200 BTOC —
Y T—Ty Kkr-°C
TEIIOEMKOCTh BOABI, Y = 42 MBOT c = Koo duumeHT TemnooOMeHa, o = 1,4 — mocTosHHasd.

Haiinure, 10 Kakoii TemmepaTypsl (B rpagycax lleabcusi) oxXJaauTcsl BoAa, €CaU JIUHA TPYOBI
paguatopa paBHa 28 M.

¢

OTtBeT:

[lepBas Tpyba 3amosHsieT pesepByap oObéMoM 864 autpa Ha 10 MUHYT MeaJieHHee, yem BTOpas
TpyOa 3amosHsieT pesepByap o6bémomM 704 nutpa. Ilepsast Tpyba npomyckaeT Ha 5 JTMTPOB BOABI
B MHUHYTY MeHbiue, 4eM Bropasi. CKOJIbKO JUTPOB BOJAbl B MHHYTY HPOIyCKaeT BTOpast Tpyba?

Otser:

@ Haiinute Touky Makcumyma GyHKIUU y = In(x — 8)2 —2x + 10.
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He 3a6ypabTe nepeHecTn Bce oTeeTbi B 6nank oTBetoB N2 1 B COOTBETCTBUM C UHCTPYKLUUENH NO Bbi-
NoNHeHWIo paboTbl.

J\ns 3anucu peweHuit U OTBETOB Ha 3agaHua 13—19 ucnonb3yitte BJJAHK OTBETOB Ne 2. 3anuwwure
CHayana HoMep BbINONHAEMOro 3apanus (13, 14 u 1.4.), @ 3aTeM ronHoe 060cHOBaHHOE peleHue U
otseT. 0TBETHl 3anucbiBaiiTe YETKO M pa3bopuunso.

@ a) Pemute ypasaenue log, (216" — 9.4 + 5) 0.

6) YKaxuTte KOPHH 3TOrO YPaBHEHMs, IPHHAIJIEKAIINE OTPE3KY [Z_ 5n:|

m I[aHa npaBuIbHast TpeyrosbHas nupamuaa SABC ¢ ocHoBanueM ABC. Touka E MpHHaJJIEXUT

pebpy AS, npuuém = AE _ 5, IL1ockocth, napajuiesbHas pebpy SC u Bbicote nupamuas SO, ne-

ES
pecekaeT pe6po AB B Touke F.
a) Jlokaxure, 4TO0 — AF _ 5

FB 7

" 6) Haiiaure miomaab ce4eHus MTUpaMHIbI 3TOM TUIOCKOCTBIO, ecli AB = 6, SA = 21/7' .

@ Pemure HepaBeHcTBO log,, 4 + log,, 8 < 2-logs, 16.

- | 16 | B HepaBHOGEPEHHOM NPAMOYTOIBHOM TpeyrossHuke ABC u3 Bepuiuabl C PSMOTO yIjIa 1po-

Benenbl Boicota CH, Menuana CM u Guccextpuca CL.
a) lokaxwure, uto CL sBasieTcsa Guccexkrpucoi tpeyroabuuka HMC.
6) Haiinute maomanps tpeyronbuuka ABC, eciu HL = 2 u LM = 3.

15-ro sHBaps AJekcell ILIaHUPYET B3ATh KpeAUT B GaHKe Ha BOCEMb MecsIleB B pa3Mepe 1,8 MiH
py6Jieii. Y Ca0BUS €r0 BO3BpaTa CIeAyIOUIHeE:
— 1-I‘O YHUCJIa KaX/I0ro Mecdiia aA0Jar yBeJII/I‘II/IBaeTCH Ha r HpOI.IeHTOB o CpaBHeHPIIO C KOHIIOM
MpebIAYIIEero MecsLa, Iie 7 — LeJioe YHCJIO;
— BBIILIATa JOJKHA MPOM3BOAMTBCA OIUH Pa3 B MECHIL CO 2-TO N0 14-€ YMCI0 KAXKAO0TO Mecsa;
— 15 yKcIa KaXxI0ro Mecsia AOJT JIOJKEH COCTABISATh HEKOTOPYIO CYMMY B COOTBETCTBHH CO

crenymwotuiei Tabauei.

Hara 15.01 15.02 | 15.03 | 15.04 | 15.05 | 15.06 15.07 | 15.08 | 15.09

Jonr (8 MuH py6ieii) 18 1,6 1,3 1 0,8 0,6 04 0,2 0

Haiinute HauMeHbIllee 3HaYEHHE 7, IPH KOTOPOM AJiekceio B o6ieit cyMMe MpuAETCS BhIILIA-
TiTh GoJible 2,5 MIIH py6Iieil.

Haiinute Bce 3HaueHMss a4, TPU KaXIOM M3 KOTOPHIX 00JacTh 3HAYEHMH (YHKIUU

2 -
f(x)= ax’+x—-7a+3

1 COIEPKUT OTpe3oK [1; 4].

ITycts S(n) obo3HavaeT cyMMy LGP HATYpPaJbHOTO YKCJIA M.

a) CymecTByeT JU Takoe YUCJIO 7, uTO 27 + S(n) = 2017?

6) CymlecTByeT JM TaKoe YHCIO 7, 4TO 471 + S(n) = 2017?

B) /I Kakoro HaMMeHbIero HaTypaJbHOTO YMCJIa k HalAETCS XOTs OBl OJHO ABY3HAYHOE YHC-
7o n takoe, uto 9kn + S(n) = 10000?
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TPEHUPOBOUYHbIA BAPHAHT 14
Npogunensii yposens

OtseToM K 3apaHnaMm 1—12 sABNAETCA LENOe YUCNO UAM KOHEYHAA AecATUYHas Apobb. 3anuwuTe
YUCNO B NONe oTBeTa B TeKcTe paboTbl, 3atem nepeHecute ero B BJJAHK OTBETOB Ne 1 cnpasa oT Ho-
Mepa COOTBETCTBYIOWEro 3afiaHus, HauuHaa ¢ nepsoi knetouku. Kawpyio uudpy, 3HaK «MUHYC» U
3anATyl0 NUWKUTe B OTAENbHOW KJETO4YKe B COOTBETCTBUM C NPUBEAEHHbLIMU B BnaHke obpasuamu.
EavHULLI U3MepeHUid NUCaTb He HYXHO.

Yacts 1

1 | B netHem snarepe 160 nmeteit u 22 Bocnuratessi. ABToOyc paccuuTaH He 6osiee yem Ha 20 macca-

xupoB. Kakoe HauMeHblllee KOJIMYECTBO aBTOGYCOB MOHAXOOMTCS, YTOGHI 32 OAUH pas IepeBe3-
TH BCEX U3 Aareps B ropon?

OTtBeT:

Ha pucyHKe >XUDHBIMM TOYKaMH [IOKa3aHa [[eHa CBUHIIA HA MOMEHT 3aKPBITHS OMPXKEBBIX TOP-
roB Bo Bce pabouue xuu B oKkTs6pe 2009 roza. [To ropusodTany yKasaHsl YHUCJIa MeCSIa, 1O Bep-
TUKaJIM — IleHa cBUHIA B gosutapax CIIIA 3a Tonny. st HarJisigHOCTH KHPHBbIE TOYKH Ha pU-
CyHKe coeMHeHBI JuHUen. OnpeaesnuTe MO0 PUCYHKY, KAKOrO YHMCJa U3 AAHHOTO IepUoja IeHa
CBHHIIA HA MOMEHT 3aKPbITUsI TOProB Oblia HAaMMEHbLIEH.

2575
2545 e
2515 ~
2485 v
2455 A N
2425 V4

2395

2365

2335 /
2305

2275

2245
2215 V
2185

14567 8111213141518192021 222526272829

OtBseT:

E Ha kieryaroit 6ymare ¢ pasmepom kjieTkd 1 X 1 1300pakéH paBHOCTOPOHHMH TPEYTOJbHMK.
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Haiinute pagryc BIMCAHHOW B HETO OKPYXKHOCTH.
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OvBeT:




13 pailoHHOTO 1[EHTPa B JIEPEBHIO €XeIHEBHO XOAMT aBTOOyC. BeposTHOCTE TOrO, YTO B MOHE-
JebHUK B aBTODYCe OKaxeTcs MeHbile 24 maccaxupos, pasHa 0,96. BeposTHoCcTh TOrO, 4TO
oKaxeTcs: MeHblre 12 maccaxupos, paHa 0,54. HaiiauTe BEPOATHOCTb TOTO, YTO YHMCIIO Tlacca-
xupos Gyzaer ot 12 no 23.

OtBeT:

x—6
E Haiizute KopeHb ypaBHEHUsI (%) = 5%

OtBer:

E OcHoBauus Tpamneluu pasHbl 6 u 8. Hailaute 60/1b1Iuit U3 OTPE3KOB, HA KOTOPHIE EJIUT CPell-
HIOIO JIMHMIO 3TOM TpalelfH OfHA U3 e€ JUaroHaje.

OtserT:

Ha pucynke usobpaxén rpapux ¢pynkuum y = f(x), ompenenénnoii Ha untepsane (—3;9).
OrnpenenyTe KOTMIECTBO TOYEK, B KOTOPHIX MPoU3BoAHas GyHKIMH f(x) paBHa 0.

AY
y = flx)
I\
) JidA)
-1
| 1-3 0 X
| \ 2
V 7

OTeerT: . _

B npaBwibHOI TpeyrosbHoi npusme ABCA, B, C,, Bce pé6pa KOTOpOii
paBHHI 2, HaiimuTe yroa Mexnay npsimeimu AA; u CB;. Orser naiiTe B
rpagycax.

44

Otser:

A

He 3abypbTe nepeHecT#t BCe OTBETH B GnaHK 0TBETOB Ne 1 B COOTBETCTBUM C MHCTPYKUMEH NO Bbi-
nonHeHuio pabotsl.
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Yacrp' 2

E Haiinwure 3navenue Bhipaxenns 207/3° cos%coéS—;t-.

OrserT:

Jlna oborpesa nomeleHus, TeMIeparypa B KOTOPOM MOJepX)HBaeTcs Ha yposHe Ty = 25°C,
yepe3 pauaTop NPOMyCKaloT ropsadyio Bogy. Pacxon npoxoasimeii yepes Tpy6y paamaTopa Bojbl
m = 0,2 xr/c. [Ipoxozas mo Tpy6e paccrosiHie x M, BOAa OXJIAXKAAETCS OT HavaJabHOIH TeMIepa-

Typnt Ty = 73° C o Temneparyps T, mpuuéM x = o - <= - log, 2——2L, rxe ¢ = 4200 BT;C —
Y T-Tg kr-°C
. Bt :
TEIIOEMKOCTh BOJBI, ¥ = 63 2.°C K03 duiMeHT TemmoobMeHa, o = 1,7 — mocTosHHasl.

Haiinvre, no kakoii TemnepaTypsl (B rpagycax llesbcusi) oxyaaurcs Boaa, €Civ AJuHA TPY6BI
paguatopa paBHa 102 m.

OTseT:

E IlepBast Tpy6a 3anoiHsieT pesepByap 06bEMOM 525 JIUTPOB Ha 8 MUHYT MeljleHHee, YeM BTOpast
Tpy6a 3amoHsieT pesepByap 06béMoM 425 nutpos. [lepBas Tpy6Ga npomyckaer Ha 4 TMTpa BObI
B MHMHYTY MeHblle, 4eM BTopasd. CKOJIbKO JTUTPOB BOJAbl B MUHYTY IPOIYCKaeT BTopas Tpyba?

OTBer:

@ Haiinure Touky MakcumyMa dyukmmu y = 3,5x2 — 29x + 301nx + 67.

OTBeT:

He 3abyabTe nepeHecTu Bce oTBeTbl B 6naHK 0TBeTOB N 1 B COOTBETCTBMM C MHCTPYKLUMEA NO Bbi-
NONHEHUIO PabOThI.

[ns 3anucu pewexnit U oTBeToB Ha 3apaHua 13—19 ucnonb3ynte BJIAHK OTBETOB Ne 2. 3anuwure
CHayana HoMmep BLINONHAEMOro 3aaaHus (13, 14 u 1.4.), a 3aTeM nonHoe 060CHOBaHHOE pelseHue M
oreeT. OTBETHI 3anucbiBaifTe YETKO M pa3bopumBo.

13 a) Pemmwmre ypaBHEHHE logz(9-81“’5”—‘28-9“’“r + 4) = 0.

6) YKkakuTe KOPHH 3TOTO YPaBHEHMs, IPHHAJIEXKAIIIE OTPE3KY [2 T; 72—n]

Jlana npaBMJIbHAs TpeyrosibHas nupamuza SABC ¢ ocHosanneM ABC. Touka E NpUHANIEKHUT

pebpy AS, npuuém ’;—g = 2. Ilnockocts, mapasnensuas pe6py SC u Boicote nupamuas SO, ne-

pecekaet pebpo AB B Touke F.

AF 1
a) Jlokaxwure, 4TO FB =7

6) Haiinute miomans ceueHys MUPaMUIbI 3TOM IJIOCKOCTIO, ecii AB = 12, SA = 7.

Penmure nepasencto 20-log, , 25 < 3-ldg, 125 + 7 -logys, 25.
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[16 | B HepaBHOGepeHHOM NPSAMOYTObHOM Tpeyro/bHuke ABC u3 BepuuHbl C IPSMOTO YIJIa Ipo-

BefeHbl BoicoTa CH, Menuana CM u 6uccexrpuca CL.
a) Jlokaxure, uto CL siBasieTcst GucceKTprcoi Tpeyroabauka HMC.

6) Haiiaure wromans Tpeyroabiuka ABC, ecmn HL = 3 u LM = 4.

15-ro siHBapst MakCcHM IUTaHUpYET B3STh KPeAUT B 6aHKe Ha BoceMb MeCAIIEB B pa3Mepe 2,3 MIIH
pybieii. YcioBUs €ro Bo3BpaTa CJeAyIOlIHe:
— 1-To YyMCIa KAX/0T0 MecsIa JOIT YBEIHYHBAETCA Ha 7 TIPOIEHTOB 110 CPaBHEHHIO C KOHIIOM
IIPeAbIAYLIETO MECSLA, TAe 7 — 1eJIoe YUCJIO;
— BBIIJIATa JOJKHA MPOM3BOAUTHCA OJIMH Pa3 B MECAL[ CO 2-TO IO 14-e YHCJI0 KaXXZOro Mecsa;
— 15 4yucma KaXxa0ro Mecsina AOJT JOJIKEH COCTAaBJIATh HEKOTOPYIO CYMMY B COOTBETCTBHUH CO

caenyiomei Tabaunei.

Jarta 15.0¢ | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07 | 15.08 | 15.09

Hounr (8 MuH py6ueit) 2,3 1,9 1,5 1,2 0,9 0,7 0,5 0,3 0

HaiinuTte HauMeHbllee 3HaYEHHUE 7, IPU KOTOPOM Maxcumy B obuieit cymMMe npHAETCS BBIILIA-
THTb Gobie 3,3 MiH pybaeit. ~

Hajiaute Bce 3HaYeHUs 4, TPH KakKIOM H3 KOTOPBIX 00/acTh 3HadYeHHH QyHKIMH

— 2)x2
flx) = (@-2)x"+2x+a+6 COZIEPXKHUT OTpe3ok [2; 3].

x24+4x+5

Ilycts S(n) obosHavaeT cymMMy nudp HaTYPaJbHOTO YHCJIA 7.

a) CyIecTByeT M TaKoe 4HCJIO 7, 9To 27 + S(n) = 20157

6) CyuiecTByeT JId Takoe YUCJIO 7, 94T 4n + S(n) = 20147

B) JI/i KaKOrO HAaWMEHBIIEro HATYPAIbHOTO YKC/IA k HANAETCS XOTA GBI OJHO ABY3HAYHOE YHC-
JIO n Takoe, 9to 9kn + S(n) = 50057



TPEHWPOBOYHbIA BAPMAHT 15
Npopunsnsid yposens

OTBeToM K 3apaHuAM 1—12 ABNAETCA UENOe YUCIO MW KOHEUHAA fecATMYHas Apobb. 3anuwure
4ucno B none oTeeTa B TekcTe pabotwt, 3aTem nepeHecute ero B BJIAHK OTBETOB Ne 1 cnpasa ot Ho-
Mepa COOTBETCTBYIOWErO 3aaHUA, Ha4WHAA C NepBOW KneTouku. Kawaylo uudpy, 3HaK «MUHYC» K
3aNATYI0 NUWUTE B OTAGNbHOI KNETOuKe B COOTBETCTBUM C NpuBeAEHHbIMM B Gnanke obpasuamu.
EAMHUMUbI U3MEPEHU NUCaTb HE HYKHO.

Yacts 1

I::E] B cpennem 3a neHb BO BpeMsi KoH(pepeHimu pacxoayercsi 80 makerukoB yas. Kongepennus
ayutcs 7 aHeit. B mauyke yas 25 maketuxkoB. Kakoro HauMeHbHIEro KOJIMYECTBA MayeK 4ask XBa-
TUT Ha BCe AHU KOH(pepeHIuun?

OtBeTt:

’_T_I Ha pucyHKe XMPHBIMM TOYKAaMHU NOKasaHa lieHa cepebpa, ycranossieHHast Llenrpobankom PO
BO Bce paboume auu B okTsiope 2009 roaa. Ilo ropusoHTamM yKasblBalOTCS YMCJa MECAIA, IO
BEpPTUKaIM — L[eHa cepebpa B py6Iisix 3a rpaMM. /L1 HarIs/IHOCTY XKMPHBIE TOYKH Ha PHCYHKe
coevHeHbI TuHUed. OnpenenuTe 10 PACYHKY, KAKOTO YKMCJIa U3 IaHHOTO [IEPUO/A IieHa cepebpa
OblIa HAMMEHbIIEH.

24,12
y A

2388

23,64 AL

23,40 7

23,16 .
22,92 / \\ 4

22,68
24 A
21,96 V
21,72

N
2148 1Y
1256 7 89121314151619 2021 22232627 2829 30

Orser:
B] Ha kgeTuaroit 6ymare ¢ pasmepoM kjieTku 1 X 1 u306- 1
paxéH paBHOCTOPOHHUI TpeyroabHuK. Hainure paau- N\
yC OIMUCAHHOM OKOJIO HETO OKPY>KHOCTH. : 7 T\
Ovser: /
' N
| / \
/ \\
£ N

BeposITHOCTB TOTO, YTO HAa TECTUPOBAHUM O MaTeMaTHKE YHalMACA A. BEPHO PEMHT 6osbire
yeThIpéx 3aja4, paBHa 0,73. BeposaTHOCTD TOTO, YTO A. BepHO pemuT 6osibile TPEX 3a/a4, paBHa
0,86. HaiiyuTe BepOATHOCTD TOTO, YTO A. BEPHO PENIMT DOBHO 4 3a/ay. ‘

OtBeT:

.

[ 5 ] Haitaure xopenb ypaHenus 8% = 64>,

OtseT:
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B tpaneuuu ABCD MeHnbiuee ocHoBanue BC paBHO 4, IpsAMas B c
BE napannenbHa 60koBo#i cropoHe CD. Haitnute mepumerp
tpaneuun ABCD, ecnu nepuMeTp Tpeyrosbhnka ABE pasen 13.

Otser:
A E D
Ha pucynxe usobpaxén rpadux bynxmuu y = f(x), ompe- . [ AY[ [ [T T]

’ nenéHHoi Ha uHTepBase (—1; 10). Ompenenute KOIUYECTBO y = fx) i
TOYEK, B KOTOPHIX Npou3BoaHas ¢pyHkuuu f(x) paBHa 0. /\‘ IA\ I
Otger: 14 J [\ /

140 10{%]
\
B npaBwibHO#M yeThIpéxyronbHOi npusme ABCDA,B,C D, B,

U3BeCTHO, uTo BD; = 2AD. Haiinure yron Mexnay AuaroHa- 4 D,

1
aamu BD, u CA,. OtBer paiiTe B rpagycax.
Otser:

D
A
c

He 3abyabTe nepeHectu Bce oTBeThi B 6naHk oTBeTOB N 1 B COOTBETCTBUM C MHCTPYKLMUEH NO Bbi-
NoNHeHUIo paboTbi.

Yactp 2

8sin168°

[I] Haiigure 3HaueHHe BBIPAKEHHS Gniz

Orset:

s oborpesa TIOMEIEeHus], TEMIIEPaTypa B KOTOPOM IOJiepXUBaeTcs Ha yposHe Ty = 20°C,

yepe3 PafuaTop IPOIYCKAIOT rops4yio Boay. Pacxoxn npoxomsuteit yepe3 TpyOy paguaTropa Bo/bl
m = 0,3 xr/c. IIpoxoas 1o Tpybe paccTosHHe X M, BOAIa OXJIAXAAETCA OT HAYAJIbHOM TeMIepa-

Ty -T, .
Typht Tg = 88° C 110 Temnepatypsi T, mpuuéM ¥ = o- <. log, —2—=2, rae ¢ = 4200 BTOC —
- Y T"‘ Tn KI'- C
. : B
TEIUIOEMKOCTb BOABL, Y = 21 ” : c k0a(duiMeHT Terioo6Mena, o = 1,6 — nocrosiHHas.

Haiinure, no xakoii TeMneparypsi (B rpagycax Ilenscust) oxslaaurcst Boaa, €Cu AJHHA TPYOBI
paauaTopa paBHa 96 M. ‘

Otser:

@ IlepBas Tpy6a 3anonHsieT pesepsyap o6béMoM 780 AMTPOB Ha 8 MMHYT MeIEHHEE, YeM BTOpasi
Tpy6a 3amnosnsier pesepByap o6bémMoM 660 uTpos. Ileppas Tpy6a mpomyckaeT Ha 4 JIHTPa BOAHI
B MMHYTY MeHbllle, YeM BTOpasi. CKOJIbKO JMTPOB BOABK B MHHYTY IIPOMyCKaeT BTopasi Tpy6a?

Orsert:
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@ Haitnute Touky Munumyma ¢pyHkuuu y = 1,522 — 29x + 701nx + 28.

Orser:

He 3abyabTe nepeHecty Bce oTBeTH B GnaHk otBeToB N2 1 B COOTBETCTBUU C MHCTPYKLUEH NO Bbi-
nonHeHuio paborsi.

[ina 3anucu pewieHnUit u oTBeToB Ha 3apaHua 13—19 ucnonb3yite BJIAHK OTBETOB Ne 2. 3anuwure
CHayana Homep BLINONHAEMOro 3aAaHua (13, 14 u 1.4.), a 3aTeM nonHoe 060CHOBaHHOE pelieHue U
orser. OTBeTH 3anuUcCbiBaiiTe YETKO U pa3bopuuso.

[13 ] a) Pemmure ypasenue log; (5-625°°* — 6-25* +2) = 0.

6_) YKaxuTe KOPHU 3TOTO YpaBHEHUs, MPUHALJIEXKALE OTPE3Ky [——525; —n].

Jana npaBuibHas TpeyrosibHas mupamuga SABC ¢ ocHoBanueM ABC. Touka E mpuHamIexuT

pebpy AS, npuuém %g— = 1,25. Ilnockocts, mapajesbHas pebpy SC u BoicoTe mupamuast SO,
nepecekaer pe6po AB B Touke F. '

AF _ 5
a) Jlokaxwure, 4TO 7B =13

6) Haiiaure omaznb ceyeHHs: TUPaMUIBI 3TOH IJIOCKOCTBIO, eclii AB = Gﬁ , SA = 10.
Pemure HepaseHcTBo log,, 64 < log,,8 + log, 2.

B HepaBHOGEAPEHHOM NPSMOYTOIbHOM TpeyroiibHuke ABC u3 Bepimuunl C IpAMOro yrjia npo-
BezieHbl Boicota CH, Menuana CM u 6uccexrpuca CL.
a) Jlokaxwure, uto CL siBnsietcst 6uccexTpucoii Tpeyroasuuka HMC.

6) Haitaure mwiomans Tpeyronbuuka ABC, ectu HL =1 u LM = 2.

15-ro siHBaps AHJpeil TJIAaHUPYET B3SITh KPEeAUT B 6aHKe Ha IIECTh MecsleB B pa3Mepe 2,4 MJIH
pybieil. YciaoBust ero Bo3BpaTa Cieaylomue: '
— 1-ro yHCIa KaXA0T0 Mecsia J0JIT YBEJTUYHUBAETCS Ha 7 MPOLIEHTOB [0 CPAaBHEHHUIO C KOHIIOM:
NpeAbIAYIIETO MeCSLa, T/e 7 — LieJIoe YHUCJIO;
— BBIIJIATA JOJIXXHA MIPOU3BOJAMTHCS OAUH Pa3 B MeCsL O 2-TO MO 14-e YMCJI0 KaXA0ro Mecsia;
— 15 ymucna KaXA0ro Mecsua JOJT JOJXKEH COCTaBJIATh HEKOTOPYIO CYMMY B COOTBETCTBHH CO

caenywomei Tabauuei.

Hata 15.01 15.02 15.03 15.04 15.05 15.06 15.07

Jlor (8 man py6ueii) 2.4 2 1,6 1,2 06 02 0

HaiiuTe HauMeHblIee 3HaYEHHUE 7, IIPU KOTOPOM AHAPEIO B 001tei cyMMe IPHIETCS BHILIATHTD
Goabiue 3,4 MyH py6ieit.

Haiiaute Bce 3HAYeHMS MapaMerpa @, MPH KaX/OM M3 KOTOPbIX 06/1acTh 3HaYeHMH QYHKIMH
flx) = (3a—6)x2 +6x+3a+ 26
3x2+12x + 19

COZIEPXHT OTpe30K [2; 3].

IIyctb S(n) obo3HayaeT cyMMy uUMEp HaTypaIbHOTO YUCJA 7.
a) CyumiecTByeT JU TaKoe YHUCIO 1, 4To 2n + S(n) = 20187

6) CymiecTByeT JM TaKoe YHCJIO 7, 4To 4n + S(n) = 20167
B) JlJIs1 KAKOTO HAUMEHBIIETO HATYPAJIBHOTO YKCTIA k HANWAETCS XOTs 6hl OAHO BY3HAYHOE YHC-
J10 Takoe, 4to 9kn + S(n) = 80027 :
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OTBETbI

1.1. PaunoHanbHble ypaBHEeHUA WU BbipaXKeHHUA

1.4.4. -3. 1.1.2. 95. 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.
1.1.10. 10. 1.1.41. 7. 1.1.12. -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,
1.1.19. —1. 1.1.20. 10. 1.1.24. -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.
1.1.28. 1. 1.1.29. 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.
1.1.36. 5000. 1.1.37. 2,2. 1.1.38. 1,8. 1.1.39. 1,6. 1.1.40. 0,8. 1.1.41. 30. 1.1.42. 20. 1.1.43. 45.
1.1.44. 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.
1.1.53. 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.
1.1.61. 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.
1.1.70. 19. 1.1.71. 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.
1.1.79. 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.
1.1.88. 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.
1.1.96. 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.

1.2. UppaunoHanbHble ypaBHEHUA U BbIPAXKEHUA

1.21.4.1.2.2.3.1.2.3. 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.
1.2.141. 2. 1.2.12. 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. 1.2.21. 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. 229 6000. 1.2.30. 10 000.

1.3. CTeneHHble ypaBHEHNA 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. 1,5.1.3.12. 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. 7 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. 25 1.3.41. 20. 1.3.42. 32. 1.3.43. 0,5. 1.3.44. 0,2.

1.4. TpuroHoMeTpuyeckue ypaBHEHUA W BbIPAXKEHMUA

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. —4,76. 1.4.12. —41. 1.4.13. -2. 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. Jlorapupmuueckne ypaBHEHMA M BbipaXKeHUA

2.1.3.1.5.2.3.1.5.3. —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.
. 1.5.12. 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. -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.
0.4.1.5.31. -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.
.30. 14. 1.5.40. 54. 1.5.41. 26.

2.1. TeKkcToBbie 3agauu

2.1.2.95.21.3. 14.2.1.4. 9. 2.1.5. 12. 2.1.6. 7. 2,1.7. 15. 2.1.8. 7. 2.1.9. 18. 2.1.10. 6.
A2. 1.13. 54. 2.1.14. 18. 2.1.15. 2. 2.1.16. 5. 2.1.17. 3. 2.1.18. 3. 2.1.19. 185.
1.22. 7. 21,

1.31.
1.3

1.1

2.1.23. 2. 2.1.24. 5. 2.1.25. 248,2. 2.1.26. 91. 2.1.27. 5. 2.1.28. 8.
2. 31000. 2.1.32. 35000. 2.1.33. 63. 2.1.34. 16. 2.1.35. 16. 2.1.36. 21.
2.1.38. 26. 2.1.39. 295. 2.1.40. 580. 2.1.41. 93500. 2.1.42. 74250. 2.1.43. 1725.
3850. 2.1.45. 7. 2.1.46. 12. 2.1.47. 1400. 2.1.48. 1900. 2.1.49. 8. 2.1.50. 10. 2.1.51. 25.
. 30. 2.1.53. 19125. 2.1.54. 22 050. 2.1.55. 4000. 2.1.56. 6670. 2.1.57. 2. 2.1.58. 4. 2.1.59. 168.
. 180. 2.1.61. 231. 2.1.62. 56. 2.1.63. 11 895. 2.1.64. 7015. 2.1.65. 35. 2.1.66. 32,4. 2.1.67. 37,5.
. 77,5. 2.1.69. 8550. 2.1.70. 21 450.

.
487. 2.1.30. 660.
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2.2. Tpaduxkn u auarpamml

2.24.-7.2.2.2,.18. 2.2.3. 4. 2.2.4. 18. 2.2.5. 5. 2.2.6. 4. 2.2.7. 8. 2.2.8. 6. 2.2.9. 200. 2.2.10. 3.
2.2.11. 4. 2.2.12. 1500. 2.2.13. 36. 2.2.14. 54. 2.2.15. 8. 2.2.16. 9. 2.2.17. 13. 2.2.18. 14. 2.2.19. 6.
2.2.20. 19. 2.2.24. 1005. 2.2.22. 1,94. 2.2.23. -2. 2.2.24. —20. 2.2.25. 30. 2.2.26. 420000.
2.2.27. 800000. 2.2.28. 12. 2.2.29. 8. 2.2.30. 9. 2.2.31. 4. 2.2.32. 8. 2.2.33. 12. 2.2.34. 13. 2.2.35. 11.
2.2.36. 17. 2.2.37. 3. 2.2.38. 2. 2.2.39. 10. 2.2.40. 5.

2.3. BepoartHocTb

231 0,4. 2.3.2. 0,48. 2.3.3. 0,25. 2.3.4. 0,14. 2.3.5. 0,5. 2.3.6. 0,35. 2.3.7. 0,4. 2.3.8. 0,32.
2.3.9. 0,84. 2.3.10.0,986. 2.3.11. 0,008. 2.3.12. 0,005. 2.3.13. 04. 2.3.14. 0,2. 2.3.15. 0,16.
2.3.16. 0,18. 2.3.17. 0,25. 2.3.18. 0,2. 2.3.19. 0,4. 2.3.20. 0,16. 2.3.21. 0,5.-2.3.22. 0,25. 2.3.23. 0,08.
2.3.24. 0,11. 2.3.25. 0,25. 2.3.26. 0,375. 2.3.27. 0,25. 2.3.28. 0,375. 2.3.29. 0,5. 2.3.30. 0,25.
2.3:31. 0,14. 2.3.32. 0,07. 2.3.33. 0,5. 2.3.34. 0,5. 2.3.35. 0,16. 2.3.36. 0,168. 2.3.37. 0,59049.
2.3.38. 0,00243. 2.3.39. 0.25. 2.3.40. 0,2. 2.3.41. 0,25. 2.3.42. 0,25. 2.3.43. 0,19. 2.3.44. 0,43.
2.3.45. 0,12. 2.3.46. 0,05. 2.3.47. 0,039. 2.3.48. 0,028. 2.3.49. 0,999. 2.3.50. 0,9991. 2.3.51. 0,46.
2.3.52. 0,58. 2.3.53. 0,0575. 2.3.54. 0,0494. 2.3.55. 0,3611. 2.3.56. 0,5235. 2.3.57. 5. 2.3.58. 3.
2.3.59. 0,28. 2.3.60. 0,33. 2.3.61. 0,025. 2.3.62. 0017 2.3.63. 0,25. 2364 0,0625. 2.3.65. 0,25.
2.3.66. 0,5.

3.1. Anudsbl

1.5. 29. 3.1.6. 12. 3.1.7. 12,5. 3.1.8. 20. 3.1.9. 24. 3.1.10. 13.
1.15. 6. 3.1.16. 10. 3.1.17. 10. 3.1.18. 22. 3.1.19. 126.
1.24. 32. 3.1.25. 15. 3.1.26. 94. 3.1.27. 8,5. 3.1.28. 14.
3.1.33. 4. 3.1.34. 6. 3.1.35. 4. 3.1.36. 5. 3.1.37. 10.

3.1.1.2.3.1.2. 4. 3.1.3.
3.1.11. 10. 3.1.12. 43. 3.1.
3.1.20.7.3.1.21. 17. 3.
3.1.29. 40. 3.1.30. 16.
3.1.38. 9,5. 3.1.39. 17.

3. . 3.
1. . 3.
3. 1.
3.

3.2. ¥Yrabi

2.4. 88. 3.2.2. 73. 3.2.3. 26. 3.2.4. 57. 3.2.5. 37. 3.2.6. 64. 3.2.7. 174. 328 55. 3.2.9. 75.
0.72.3.2.11. 27. 3.2.12. 42. 3.2.13. 45. 3.2.14. 55. 3.2.135. 56. 3.2.16. 61. 3.2.17. 68. 3.2.18. 36.
9. 13.3.2.20. 82.3.2.21. 1. 3.2.22. 123.3.2.23. 93. 3.2.24. 151. 3.2.25. 175. 3.2.26. 117. 3.2.27. 104.
8. 124. 3.2.29. 45. 3.2.30. 30. 3.2.31. 78. 3.2.32. 48. 3.2.33. 124. 3.2.34. 116. 3.2.35. 48. 3.2.36. 64.
.2.37. 63. 3.2.38. 8. 3.2.39. 72. 3.2.40. 38. 3.2.41. 18. 3.2.42. 60. 3.2.43. 174. 3.2.44. 32. 3.2.45. 110.
46. 40. 3.2.47. 33. 3.2.48. 56. 3.2.49. 106.

3.3. TpuroHomeTpus

2.0,75.3.3.3. 1,5. 3.3.4. 2,4. 3.3.5. 0,75. 3.3.6. 0,8. 3.3.7. 0,28. 3.3.8. 0,75. 3.3.9. 0,8.
1. 3. 3.3.12. 2,7. 3.3.13. 4. 3.3.14. 5. 3.3.15. 4. 3.3.16. 4. 3.3.17. 15. 3.3.18. 32.
12. 3.3.21. 0,7. 3.3.22. 0,7. 3.3.23. 8. 3.3.24. 20. 3.3.25. 30. 3.3.26. 12. 3.3.27. 24.
9. 1,5. 3.3.30. 10,2. 3.3.31. 0,7. 3.3.32. 0,55. 3.3.33. —0,4. 3.3.34. —0,37. 3.3.35. -3.
37. -2,5. 3.3.38. —0,25. 3.3.39. 0,6. 3.3.40. 0,5. 3.3.41. —0,96. 3.3.42. 3. 3.3.43. 9.
3.45. 16,5. 3.3.46. 2. 3.3.47. 12. 3.3.48. 0,6. 3.3.49. 9. 3.3.50. 0,75. 3.3.51. 4

3.4. Nnowaau

4.1, 56. 3.4.2. 36. 3.4.3. 121. 3.4.4. 400. 3.4.5. 12. 3.4.6. 30. 3.4.
.127,5.3.4.11. 48.3.4.12. 234. 3.4.13. 84. 3.4.14. 192. 3.4.15. 1. 3.
24.
4.

.3.3.
3.1
.20.

3.3.2
3.

wwwww

7.
4.
. 36. 3.4.20. 45. 3.4.21. 512. 3.4.22. 264,5. 3.4.23. 99. 3.4.

. 10. 3.4.28. 78. 3.4.29. 22. 3.4.30. 36. 3.4.31. 24. 3.4.32. 22. 3.
12. 3.4.37. 0,25. 3.4.38. 625. 3.4.39. 7,5. 3.4.40. 6. 3.4.41.
. 2,5.3.4.45. 9. 3.4.46. 4. 3.4.47. 13,5. 3.4.48. 14. 3.4.49. 20. 3.
. 12. 3.4.54. 16. 3.4.55. 12,5. 3.4.56. 24,5. 3.4.57. 16. 3.4.58. 9.
. 4.3.4.63. 25,5. 3.4.64. 2,5. 3.4.63. 10. 3.4.66. 10. 3.4.67. 9. 3.4.
. 38. 3.4.72. 16. 3.4.73. 264. 3.4.74. 32.

3.5. CrepeomeTpusa

0,8.3.5.5. 5. 3.5.6. 13. 3.5.7. 3. 3.5.8. 13. 3.5.9. 2. 3.5.10. 1.

3.5.4.
3.5.14. 32. 3.5.15. 6. 3.5.16. 12. 3.5.17. 13. 3.5.18. 60. 3.5.19. 78.
3.5.2

9.

o LR mmnw
mw““

05 09 00 00 00 00 L0 00
RN Ry R RN R B R
mROOASNL D

5.1. 60. 3.5.2. 60. 3.5.3.
1. 14. 3.5.12. 8. 3.5.13.
0. 110. 3.5.21. 6. 3.5.22.
8. 256. 3.5.29. 80. 3.5.3
6. 12. 3.5.37. 40. 3.5.3
4

45235457 3.5.46. 5. 3.

3.
1
2 1.
2 55. 3. 5 31. 289. 3.5.32. 400. 3.5.33. 18. 3.5.34. 35. 3.5.35. 120.
400. 3.5.39. 10. 3.5.40. 6. 3.5.41. 108. 3.5.42. 150. 3.5.43. 26.
5.47.12.

47. 12. 3.5.48. 8. 3.5.49. 84. 3.5.50. 288. 3.5.51. 336. 3.5.52. 1200.

60.
3.5. 24.
3.5. 2
3.5. 0.
3.5.3 8.
3.5.4
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53. 360. 3.5.54. 720. 3.5.55. 24. 3.5.56. 99. 3.5.57. 9. 3.5.58. 91. 3.5.59. 800. 3.5.60. 1152.
61. 19. 3.5.62. 41. 3.5.63. 2. 3.5.64. 38. 3.5.65. 9. 3.5.66. 121. 3.5.67. 40. 3.5.68. 51. 3.5.69. 6.
70. 8. 3.5.71. 216. 3.5.72. 162. 3.5.73. 18. 3.5.74. 300. 3.5.75. 60. 3.5.76. 2. 3.5.77. 48.
78. 1296. 3.5.79. 6. 3.5.80. 4. 3.5.81. 224. 3.5.82. 16. 3.5.83. 119. 3.5.84. 3,5. 3.5.85. 11.
86. 126. 3.5.87. 1. 3.5.88. 45. 3.5.89. 90. 3.5.90. 40. 3.5.91. 81. 3.5.92. 18. 3.5.93. 35. 3.5.94. 42.
93. 6. 3.5.96. 49. 3.5.97. 21. 3.5.98. 6. 3.5.99. 364,5. 3.5.100. 343. 3.5.101. 1000. 3.5.102. 50.
103. 325. 3.5.104. 252. 3.5.105. 3. 3.5.106. 52. 3.5.107. 99. 3.5.108. 6. 3.5.109. 240. 3.5.110. 1500.
A11. 144, 3.5.112. 5. 3.5.113. 4. 3.5.114. 13,5. 3.5.115. 1,125. 3.5.116. 315. 3.5.117. 260.
.118. 64. 3.5.119. 125.

4.1. FeomeTpuyecKun u q)usuqecxuii CMbICA TIPOM3BOAHOM

A.15. 41.2. 5,5. 4.1.3. 0. 4.1.4. 3. 4.1.5. 1,5. 4.1.6. 0,25. 4.1.7. —1. 4.1.8. —0,25. 4.1.9. 4.
4.41.11. 6. 4.1.12. 4. 4.14.13. 12, 4.1.14. —19. 4.1.15. 14. 4.1.16. 2. 4.1.17. 9. 4.1.18. 7.
4.1.20. 6. 4.1.21. 8. 4.1.22. 9. 4.1.23. 2. 4.1.24. 7. 4.1.25. 34. 4.1.26. 4. 4.1.27. 4.

' 4.2. Texnuka paucdepeHuupoBaHma
421 3. 4.2.2. 0,25. 4.2.& 8. 4.2.4. 32. 4.2.5. 8. 4.2.6. —16. 4.2.7. -3. 4.2.8. 1,6. 4.2.9. 12.

- D

’

-2;
-3.

4.2.10. 45. 4.2.11. 54. 4.2.12. -95. 4.2.13. —130. 4.2.14. 21. 4.2.15. 31. 4.2.16. 0,25. 4.2.17. 3.
4.2.18. -9,75. 4.2.19. —0,25. 4.2.20. 0;25. 4.2.21. 2,5. 4.2.22. 2,25. 4.2.23. 10,5. 4.2.24. 3. 4.2.25. 18.
4.2.26. 27. 4.2.27. 13. 4.2.28. -37. 4.2.29. -2. 4.2.30. 4,5. 4.2.31. 3. 4.2.32. 2,25. 4.2.33. 12.
4.2.34. 5. 4.2.35. —68. 4.2.36. —12. 4.2.37. 2. 4.2.38. 4. 4.2.39. —5. 4.2.40. —4. 4.2.41. 1. 4.2.42. 1.
4.2.43. —2,5. 4.2.44. 2. 4.2.45. 1. 4.2.46. 0. 4.2.47. —1. 4.2.48. 4.

4.3. Uccneposanune GyHKyui

431.3.4.3.2.2.4.3.3.3.4.3.4.4.4.3.5.2 4.3.6.1.4.3.7. 1. 4.3.8. 3. 4.3.9. 3. 4.3.10. 4. 4.3.11. 5.
4.3.142. 1. 43.13. 1. 4.3.14. 5. 4.3.15. 6. 4.3.16. 3. 4.3.17. 3. 4.3.18. 3. 4.3.19. 3. 4.3.20. 4.
4.3.21. 1. 4.3.22. 0. 4.3.23. —5. 4.3.24. 8. 4.3.25. 48. 4.3.26. 51. 4.3.27. 6. 4.3.28. —22. 4.3.29. —-30.
4.3.30. 15. 4.3.31. 6,25. 4.3.32. 256. 4.3.33. 54. 4.3.34. —253. 4.3.35. 4. 4.3.36. 11. 4.3.37. 64.
4.3.38. 144. 4.3.39. 4. 4.3.40. 15. 4.3.41. 23. 4.3.42. 14. 4.3.43. 24. 4.3.44. 25. 4.3.45. 0. 4.3.46. 11.
4.3.47. 0. 4.3.48. —2,25. 4.3.49. 43. 4.3.50. —42. 4.3.51. 21. 4.3.52. -35,5. 4.3.53. 11,2. 4.3.54. 10,2.
4.3.53. 7. 4.3.56. 12. 4.3.57. —6. 4.3.58. —8. 4.3.59. 4. 4.3.60. 6. 4.3.61. 0. 4.3.62. —10.

4.4. Nepsoobpasnan

4.4.1. 40,5. 4.4.2. 5. 4.4.3. 16. 4.4.4. 41,5. 4.4.5. -241. 4.4.6. 17. 4.4.7. 42. 4.4.8. —67,25.
4.4.9. —14. 4.4.10. -982. 4.4.11. 145, 4.4.12. -255. 4.4.13. —15. 4.4.14. 17. 4.4.15. —19.
4.4.16. —6. 4.4.17. —45. 4.4.18. —2,6. 4.4.19. 3. 4.4.20. —22. 4.4.21. 10. 4.4.22. 9. 4.4.23. 3. 4.4.24. 5.
4.4.25. —1. 4.4.26. 4. 4.4.27. 36. 4.4.28. 13,5. 4.4.29. 9. 4.4.30. 12,5. 4.4.31. 24. 4.4.32. —16,5. ‘

5.1. Tpurouomerpuqecxue ypaBHeHUR
5.1.1.a)i—2 +2nn, neZ; 6) E+oml 1€Z.5.4.2.2) (—1)'E +nn, neZ; 6)5—“+2nl lezZ.

5.43. a) 2%, I, 2k, keZ 6) 0% % 544.a ) 2nn, 2nk,

34.5.a) ¢ +21m 2nk, n, ke Z, 6)——-+21‘tl leZ. 5.1.6. a)arctg5+1m arctg%+.7tk nkeZ

n,keZ;, 6) 15.

6) 7t+arctg§+2nl; n—arctg§+2nm, I,meZ. 51.7. a) (- 1)—+1m nez, 6) ———

6
5.8.2)= 2% +2nn, neZ; 6) 235 54.9. a) Z+2nm nm+2nk, mkeZ 6) -m
5.1.10. a)+ﬂ‘-+2nn neZ;6) 3% 5.4.41.2) nn, nez; Z vk, 5"+nk kez; 6) LU= “" _1%1
5.0.12. + X+ nk, keZ; 6) I 7" %’—‘ B2 51.13. 2) mn, Acz; +5‘-+2nk keZ: 6) —4n 1‘3”‘;
—3m; —S%. 5.1.14. a) + +21m, nez; 6) —73—". 5.0.15. a) X+ 2k, keZ; 3%+21m, nez;
—34—"+2nm mez; 6) 54", 5446, 2) 2 1 2nn, neZ; ~ 2 4 2nm, me Z; 6) -1, 8r
5.1.17. a) £+ 2nn, ne Z; 5"+2nm meZ; 6) 3% ‘3" . 5.1.18.2) £ + 2nn, n€ Z; —+2nm meZ;
6) 5%, lg—“
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5.2. HepaBeHCTBa M CMCTeMbl HEpaBEHCTB
5.2.1. (—5; ~2Y5, 0, [2/5; 5). 5.2.2. (—00; 0]¢ (logs 2; 1). 5.2.3. (—oo; logy 4), (1; log, 9].

5.2.4. (—1;3]. 5.2.5. 0, (1;2). 5.2.6. 0, (1;log,3). 5.2.7. (—c0; —1/2), (—ﬁ; _1], 0, [1;1/? )

(2 +0). 5.2.8. (8 ;) (8;32). 5.2.9. —2, [1; +00). 5.2.10. [0;%),'6. 5.2.41. 2. 5.2.12. 6.
5.243.[-3;-1), (=1;0), (0;1), (1;3]. 5244 [log,5~2), (-20), (0;2), [3;+oo).

17 L. : 1. :
5.2.15. (o, 5] [5:108s2] 5.246. [~2; -1), (-4 o), (0; 1).
5.3. YpaBHeHHA W HepaBeHCTBa C NapaMeTpPoM
5.3.4.553.2. a>0; x=84+3+V32a+9. ae[-= 0] x = Sax32y32a+9
2 ’ 32’ B

; TIPU TIPOYUX

a wopueil wmer. 5.3.3. *1; *7. 5.3.4. ac[-2;0)U(0; ( ,f) 3.3.5. ae(1;7].
5.3.6. ae(%;4+1/€). 5.3.7. —2<a<—1/“ f<a<2 538. -5 <a<-V3;
1/?<a<1/§.5.3.9.a=§;a>%.5.3.10.a ~37 5341. 6<a<1;a=8; 9<ac< 10
5.3.12. a<-5 a=5; >11. 5.3.13. 1<a<2. 5.3.14. -5<a<5Y2-10.
5.3.15. -5Y5 < a < -5; 5 < a<5f 53.16. -~ <a<8.53147.1-Y10<a< -2; a=0.

5.348.1<a<2 53.19.0<a< 1. 53.20. 0<a<1
5.4. MnaHumerpus

5.4.4. 6) 13 wm 1—2"- 5.4.2. % W % 5.4.3. V2 um V6. 5.4.4. 6) 3i21/?.

5.4.5.6) 617 —973 um 6 +31/3. 5.4.6. 6) i@. 5.4.7.6) 5x 2 mm— 5.4.8. 6) 2 wn 10.
5.4.9. 6) 4 wm 20 260 . 5.4.10. 6) 2 wm 5. 5.4.11. 6) 175mm425 5.4.12. 6) 11,2. 5413 6) 96.

5.4.14. 6) 3. 5.4.15 6) 116 “6 . 5.4.16. 6) 112 “5 . 5.4.17. 6) /10. 5.4.18. 6) 30.

5.5. CrepeomeTtpus
5.5.1.2arctg-g$11. 5.5.2. arctg47 5.5.3. 120 . 5.5.4. 24 . 5.5.5. 6. 5.5.6. 36 . 5.5.7. 4. 5.5.8. 30°.

3.5.9. 2arcsingJ5E. 3.5.10. arctg—g + arctgg. 5.5.41.  arccos 12357 . 9.5.12, arctgg.
5.5.43. arctg S| 5.5.14.90°. 5.5.45. arctg3. 5.5.16. V1. 55147 80. 5.5.18. 6) arctgLIL.

3
5.5.19. 6) SO‘F .5.5.20.6) 8 + 27/7. 5.5.21. 6) 44. 5.5.22. 6)arccos . 5.5.23. 6) 30°. 5.5.24. 6)

5.6. Apupmetrnka m anrebpa
5.6.1. 585. 5.6.2. 68 wmu 86. 5.6.3. 2, 6, 42, 1806. 5.6.4. (2; 1), (1;2), (2;2). 5.6.3. (2; 3),
(3;5;7). 5.6.6. 1 m14131.5.6.7.1u875.5.68.a=3,b=2;a=7,b=2.35.6.9.2) 13;6) 10; B) %
5.6.10. a) 23; 6) 2645. 5.6.11. a) xa; 6) Her; B) 26. 5.6.12. a) HanpumMep, 15 pa3 yucao 19 u ynciao
78; 6) uert; B) 1650. 5.6.13. a) xa; 6) ner; B) 18,5. 5.6.14. a) na; 6) Her; B) 38%. 3.6.135. a) na; 6) na;
B) 15. 5.6.16. a) Hanpumep, 2529; 6) Her; B) yncao 8655 U Bce YMCJIa, TOJydaeMble U3 HETO MEPECTa-
HoBko# nudp (Bcero 12 yucen). 5.6.17. a) aa; 6) Het; B) 20. 5.6.18. a) aa; 6) HerT; B) 6%.

5.7. IKOHOMUYECKHUe 3aAauv

5.7.1. 500. 5.7.2. 12,5%. 5.7.3. p = 9. 5.7.4. 10. 5.7.5. 80,5 mun py6ieit. 5.7.6. 20,25 man py6-
nei. 5.7.7. 5. 5.7.8. 10. 5.7.9. 20. 5.7.10. 25. 5.7.11. 3. 5.7.12. 0,8 muHn py6ieii.
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TpeHupoBOuHbIA BapuaHT 1 (npodunbHbIKH ypoBEHb)

1. 5490. 2. 14. 3. 10. 4. 0,28. 5. 6. 6. 30,25. 7. 8. 8. 152,5. 9. 2. 10. 36. 11. 50. 12. 5. 13. a) —725 + nk

. _=X . _5n gy _3m. St _n 14 1.1
keZ; —¢+2nn, n€Z; —<+2mm, meZ; 6) —=; —=; —5. 14. 6) arccosz. 15-(8:2)’

(16; 64). 16. 6) 30. 17. p = 9. 18. —% </a < 8. 19. a) n3; 6) HerT; B) 26.

TpeHUpOBOUHbIA BapuaHT 2 (NpodUNbHBLIH YPOBEHD)
1.12,5.2.4.3.6.4.0,32.5. —8.6. 119.7. 5. 8. 13. 9. 0,25. 10. 505. 11. 13.12. 5. 13. a) —% + Tk,

ke 2+ oml, 1€Z; T+ 2mn, nez; 6) 18 LB 1T 44 6) 5¢/3' 15. (~o0; 0], (logs 2; 1).

16. 6) 100. 17. 80,5 man py6neit. 18. 1 — /10 < a < —2; a = 0. 19. @) Hanpumep, 2529; 6) HerT;
B) uncJo 8635 U Bce YuCIIa, MOJy4YaeMble M3 HETO mepecTaHoBKoM uudp (Bcero 12 umcen).

TpeHUpoBOUYHLIA BapuaHT 3 (NPOUNbHBLIA YPOBEHD)
1.°576. 2. 21. 3. 18. 4. 034. 5. —11. 6. 81. 7. 5. 8. 384. 9. 5. 10. 24. 11. 25. 12, —65.

13.2) 3 +2nk, k€ Z; - X+ 2nn, n € Z; nm, me Z; 6) 3m; 2; 1% 14, 6) 3Y/66. 15, (_oo, 8],

(4 +oo) 16. 6) 2. 17. 12 500. 18. —Y/Z < a < 2. 19. a) 1a; 6) wer; B) 242.
TpeHMPOBOUHbIA BapuaHT 4 (NPOUNLHLIN ypoBeHb)

1. 30. 2. 3. 3. 26. 4. 0,35. 5. —5. 6. 30. 7. —7. 8. 54. 9. 2. 10. 30. 11. 8. 12. 3. 13. a) —% + 2mk,

keZ; - 4L+ 2nn, neZ; 6) - 5" 2—". 14. 6) arctgﬁ. 15. (~1; 0), (0; 0,51, (1; +o0). 16. 6) 3.
17.60.18. a > —4; x = —1,5 npna—225 19. 2) za; 6) wer; 5) 122,

., TpeHUpoBOUHbLIA BapuaHT 5 (NpouNbHLIA ypoBeHb)
1. 7. 2. 31.. 3. 3. 4. 0,031. 5. 3. 6. 50. 7. —3. 8. 736. 9. 1,68. 10. 40. 11. 28. 12. —12.

13. a) —%+21tk, kez; —3T+21m, neZ; 6) 5” 377‘ 14. 6) arctg@. 15. (2; 4), (4;6).

16. 6) 24. 17. 18%. 18. a = 2,5. 19. a) —8, —5, 7; 6) 7; B) Her.

TpeHupoBoUHbIX BapuaHT 6 (npoduNbHLIA YPOBEHD)
1. 26 320. 2. 30. 3. 2. 4. 0,24. 5. 5. 6. 3. 7. 6. 8. 45. 9. 3. 10. 135. 11. 350. 12. 5. 13. a) =k, k€ Z;

—Z+2mn, neZ -3 4 2m, meZ; 6) : 2m; 3. 14 6) /39 15. (~00; 0], [2; +00). 16.6) 9.

17. 4 513 182,3 py6as. 18. Ecin —1 < a < 0, TO X = —1,_ecm/1% <a< %, TOX = —3; ecii a = 3,
10 x = —3. 19. a) Her; 6) Aa; B) 8.

TpeHUpoBOUHbLIN BapuaHT 7 (NpodunbHLIA ypoBeHb)
1. 180. 2. 3,5. 3. 25. 4. 04. 5. 1. 6. 19. 7. 2. 8. 108. 9. —9. 10. 25. 11. 15. 12. —3.
13. a) arcsin%+21tk, k€ Z; nn, n€Z; 6) —3m; —2m. 14. 6) 4,5.15. [0; log,5). 16. 6) 22,4.17. 4 u

1 muH py6. 18. 1 < b < %23—; b = 129; b > 1025. 19. a) [la, Hanpumep, nporpeccus 1, 3, 5, ..., 19
200

g ses 3

6) HeT; B) =
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TpeHupoBOYHbIN BapHaHT 8 (NpoduNbHLIA ypOBeHb)
1. 92. 2. 73 2. 4. 0,2. 5. 18. 6. 6. 7. 3. 8. 360. 9. —11. 10. 37,5. 11. 12, 12. —4.

13. a) arcsinr7 +2nk kEZ nn, n€Z; 6) —37: -2m; arcs1n—15§—21t 14. 6) 6,4. 15. [1; log,7).

16. 6) 8,4. 17. 7 u 4 M py6. 18. 3 < b < 385. 5 — 2051. 19. a) /la, Hanipumep, mporpeccus 2, 5,

" 128°
8, ..., 23, ..; 6) Her; B) %

TpeHupoBOYHbIX BapHaHT 9 (NpoPUNbHDLINA yponeub)
1.8.2.90.3. 45.4.0,25.5.8.6.6.7.1,5.8.6.9.1.10. 2. 11. 8. 12. —313a) + 2nk, ke Z,

6) 13% 13" . 14. 6) arctgy/2. 15. (=2; 1]. 16. 6) 1/65. 17. 8. 18. —4 < a < 0,25. 19. a) I[a, HaTIpUMeD,
5014 5015, ..., 5033; 6) Her; B) 11.

TpeHupoBouHbl BapuaHT 10 (npodunbHbIN ypoBeHb)
1. 12. 2. 30. 3. 135. 4. 0,5. 5. 10. 6. 1.7. 1,25. 8. 5. 9. 3,5. 10. 3. 11. 14. 12. 5. 13. a) —% + 27k,

keZ; 6) . 14. 6) arctgﬂ 15.(-1;05]. 16.6) V5. 17. 10.18. -1 < a < ——. 19. a) /la, Ha-
HpUMED, 3012 3013, . 3021 6) uert; B) 11.
TpeHupoBoUYHbIN BapuaHT 11 (npodunbHbIA YpoBeEHb) ’
1. 28.2.15. 3. 4. 4. 0,52. 5. —3. 6. 80. 7. 4. 8. 42. 9. —21. 10. 99 11. 41. 12, 24. 13. a) x = =nn,
nez; x——z+2nk keZ, x~—5+2nm meZ; 6) 2n; 3n; ——. 14. 6) 9. 15. (2; 3). 16. 6) 240.

17. p = 8. 18. (—1; 0). 19. a) [la, nanpumep, 7124 u 7119; 6) ner; B) 11.

TpeHUpoBOYHLIA BapuaHT 12 (npoduAbHLIA ypOBeHb)
1.18.2.8.3.6.4.05.5. —1.6.50.7. 2. 8. 4. 9. —4. 10. 5,6. 11. 40. 12. 14. 13. a) nn, n<€ Z;
X+ 2nk, k€ Z; 6) m; 2m; 13" . 14. 6) 4,5. 15. (3; 4). 16. 6) 24.17. p = 9. 18. (1; 2). 19. a) [la, na-
npnmep, 6222 u 6219; 6) HerT; B) 11.

TpeHupoBoOuHbIN BapuaHT 13 (npodunbHbIA ypoBeHb)
1.12.2.25.3.4.4.0,33.5. —1.6.7.7.8.8.60.9. 4.10. 60. 11. 32. 12. 9. 13. a) E+2nk, ke Z;

6 3

I omn, neZ; —3% 4 omm meZ; 6) B 9% 44 6) BV3 5. (0,125,0,25), | ——; 05

[2; +00). 16. 6) 30. 17. 10. 18. a < E:M@ a> L”l‘;@ 19. a) uer; 6) ner; 8) 30.

TpeHUpOBOU4HbLIN BapuaHT 14 (NpounbHLIA ypoBeHb)
1. 10. 2. 8. 3. 3. 4. 0,42. 5. 3. 6. 4.7.7.8.45. 9. —15. 10. 31. 11. 2512213a)n+21tk

keZ; Z+2mn, neZ; —F+2mm, meZ; 6) 1L % 3n. 14. 6)—1C 15. (25 ]/_) (1 51/“]

(25; +oo). 16. 6) 84. 17. 11.18. 7 - 129 < a < 7. 19. a) Her; 6) uet; B) 15.
TpeHUpoBOUYHbIA BapuaHT 15 (npodunbHbIA YpoBeHb)
123273640135—36217686098105411 3012513a) +nk, ke Z;

2L omn, neZ; — 25 4 2nm, meZ; 6) —2F; — 3%, A% 44 6) 10 “’0 . 15. (—00; 0,25), (05 L],

3 3 2’ vz
(1;4]. 16.6) 6. 17. 13.18. 2 < a < 7. 19. a) HerT; 6) HerT; B) 24.
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Npunoxenue

PEWIEHUA 3AJJAHWIA C PA3BEPHYTbIM OTBETOM®
TPEHUPOBOYHbIA BAPUAHT 7

5sin?2x — 3sinx _
2SIN7X - oSIx _

l__i_.’i__] a) Penuire ypaBHeHHE Scost ot 4

. i,
6) Haiiaute Bce KODHU 3TOTO ypaBHEHMs, IPUHALJIEKALINE OTPE3KY — —2m|.

Pewenue.
a) Nmeem
3 sinx = %,
.9 . sinx(sinx - ——)
5sin®x — 3sinx _ 5, 5) _ . .
———5—4—0, —-——4——0, T sinx = 0,
COSX + cosX + =
> 4
cosx # ——,
[ 5
OTKyZa X = arcsin-g— +2nk, k€Z v x = nn, n€ Z. 7zA
T2
.3
6) Kopuu, npuHazexaiye OTpe3Ky [—1275; —27‘6], oT6epéM ¢ arcsin- — 21
ITOMOIIbI0 €AMHUYHON OKPY>KHOCTH.

ITonyyaem —3n; —2m. _3n —2n
Oteert: a) arcsin% +2nk, k€Z; nn, n€ Z; 6) —3x; —2x. \/

|__l_4_l B ocHoBaHMM TpaBWJIbHOI TpeyroabHoi nupamuasl ABCD nexwut tpeyroasiukx ABC co cropo-
HOl, paBHOI 6. BokoBoe pe6po mupammzabl paBHO 4. Yepes Touxky T pebpa AD Takyio, 4yTo
AT:TD = 3:1, napamiensHo npsimMsiM AC u BD npoBezieHa IJIOCKOCTb.
a) Jlokaxxure, 4TO CeYeHHe MUPaMHUbI YKAa3aHHOM IIOCKOCTBIO SIBJISIETCS NPSIMOYTOJIbHUKOM.
6) HaiiauTe mioimaap cedeHus.

Pewenue.

a) IIycTp yka3zaHHasi IUIOCKOCTH IepeceKaeT CTOPOHBI AB,
BC u CD B Ttoukax P, Q u R coorBerctBeHHo. Tak Kak
IJIOCKOCTh MapasiienbHa ctopoHam AC u BD, To nipsambie TR u
PQ napasnenshbl nipsiMoit AC , npsimble RQ u TP napasienabHel
npsamoit BD, n

AT:TD = AP:PB = CQ:QB = CR:RD = 3:1.

3HauuT, TR = i—AC = PQ = 1,5, AHAJIOTUYHO

TP = %BD = RQ = 3, 3nauut, TRQP — mnapajiesorpaMm.

Tpeyroabuuku CBP u ABQ paBHBI [0 IByM CTOPOHaM U YTy

MeXay HuUMH, TpeyroJbHUKU ATQ u CRP Takxe paBHBI IO

JIBYM CTOPOHAaM M yTJIy MeXAy HUMH, ciaexosarebHo TQ = RP. 3Hauut, Tpeyroabuuku TPQ u RPQ

PaBHHI IO TPEM CTOPOHaM, 3HAYMT, yIibl TPQ u RQP paBHbl, cienoBaTeabHo, TPQR — MpsAMOYTOJIbHHUK.
6) CTopoHbI IPSIMOYTOIbHHKA paBHbI 3 ¥ 1,5, 3HAUMT, ero momaab paBua 3-1,5 = 4,5.

Oteet: 6) 4,5.

* BCCM, KTO XO4YeT 60]166 HOJ.IpOéHO O3HAaKOMHUTBCA C pPelIcHHEM 3a/ia4 ITOBHIIIICHHOTO W BBICOKOI'O YPOBHSI CJIOKHOCTH, PEKO-
MeHIyeM KHUTY «Kak mosryunts MakcuManbHblit 6au1 va ET3» (aBropsl A. B. CemeHos, U. B. flutenko, Y. P. Boiconkuii u ap.).
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@ Pemmute HepaBeHcTBO log C : 108]@+]:13 ( x)

Pewexue.

2+913
3aMeTuM, 4TO 'LSE > 1, NOCKOJIbKY PaBHOCHJIBHBI CAEAYIOIHE HEPABEHCTBA

5-12 < V13, 27—1of<13 14 < 10y/2; 49 < 50.

C y‘{eTOM 9TOI'0O UMEEM!

2°>1 x20
log 4>log 5, =(5-27); 4>5-2">0; ' ’
ﬂsﬁ J&SJ@ 2" < 5. | x.<log,5.
Oreer: [0; log, 5).

Jlana tpanenuss KLMN c ocHoBauusiMu KN u LM. OKpyKHOCTH, IOCTPOEHHbIE HAa HOKOBBIX CTO-
poHax KL u MN kak Ha nuaMerpax, nepecekaloTcsi B Toukax A u B.

a) JloxaxurTe, YTO CpeiHssl IMHUSA TPaMelUH JIeXKUT Ha CEPEAMHHOM IepIeHAUKYIsApe K OTpes-
Ky AB.

6) Haiinute AB, ecin U3BeCTHO, 4YTO GOKOBbIE CTOPOHBI TPaNeluy paBHbI 26 U 28, a cpeHsst U-
HHUs Tpaneuuu paBHa 15. -

Pelienue.

a) Ilycts C u D — ueHTpsI okpykHOCTel ¢ Auamerpamu KL u MN cootBerctBeHHo. Torna C u
D — cepeautbl 60KOBBIX CTOPOH Tpameiuu, 3Hauut, CD — cpenHsist IMHUS Tpalelyu.

L M
/
C D
B
K ~—— N

JIunus neHTpoB CD mepecekalomuxcsi OKPyXHOCTEN IMepPIeHANKYIIPHA HX obmiel xopae U Je-
JIUT eé TOMOJIaM, caefoBaTeabHo, CD — cepeluHHBIN TepIeHAUKYJIAp K oTpe3Ky AB.

6) Iycts H — cepenuna AB. Torna AH — BeicoTa TpeyronbHuka CAD co cmponaMn CD = 15,
AC = KL =14, AD = 7MN = 13.

Iycrts p — noaynepumetp tpeyroasuuka CAD, S — niomaab Tpeyronbhuka. Torma

2
_ 25 _ 284 _ 228 _
3uauut, AH = D=1 -5 = 11,2.

CraenoBarenbHo, AB = 2AH = 22,4,

Orser: 6) 224.
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ITo GuaHec-TIaHy MPEATIOIATAETCS BJIOXKUTD B 4eThipéxsernuit npoekt 10 muH pybueit. Ilo uro-
raM KakKJOT0 rofia IJIAaHUPYeTCs MPHPOCT BJIOXKEHHBIX CPeACTB Ha 15% 1O cpaBHEHMIO ¢ Haya-
JoM rona. HauuciieHHble NPOLIEHTHI OCTAalOTCA BJOXKEHHBIMM B IIPoekT. Kpome aroro, cpasy
T1IoCJ/Ie HAYMCJIEHWH IPOLIEHTOB HYKHBI JOTIOJHHUTEIbHbIE BIOXKEHUS: IIeJIoe YHCJIO 7 MJIH py6-
Jieil B IIepBbIfl ¥ BTOPOH TO/bl, a TaKXke [eJI0e YKUCIIO m MJIH pybJieil B TpeTH U YETBEPTHIiA To-
apl. Halinute HauMeHbIIMe 3HAYEHUS 77 ¥ M, IPU KOTODBIX ITePBOHaYaJbHble BJIOXKEHHUS 3a [Ba
rofia Kak MUHUMYM YIBOATCH, a 32 YeThIpe Tofla KaKk MUHMMYM YTPOSATCS.

Pewenue.

K navany 2-ro roga noayuurcs 1,15-10 + n = 11,5 + n MiIH BioXeHuH, a K Hayasty 3-ro roga —
' 1,15(11,5 + n) + n = 13,225 + 2,15n.
ITo ycnosuio 13,225 + 2,151 > 20. Haumenbiee nesoe pemenue n = 4. Toraa K Hayany 3-ro
roJia MOJYYHTCS
13,225 + 8,6 = 21,825 min.
K navany 4-ro roga nmeem 1,15-21,825 + m MJH, a B KOHIle TIPOEKTa
1,15(1,15-21,825 + m) + m = 1,3225-21,825 + 2,15m > 28 + 2,15m.
ITo ycnoBuio 28 + 2,15m > 30. ITony4aem, uto m = 1 — HauMeHbIee LeJ0e pellleHue.
Orset: 4 u 1 muH pyo.

Haiinure Bce 3nayenus mapamerpa b, IpH KakAOM U3 KOTOPHIX ypaBHEHUE
x3 + 2x2 —xlog,(b—1)+4=0
UMeeT eIMHCTBEHHOe pellleHre Ha oTpe3ke [—1; 2].

Pewenne.

ITycts log,(b — 1) = a. PaccMoTpumM ypaBHeHue
x4+ 2x2—ax+4 =0.
Yucsao x = 0 He ABISETCS KOPHEM 3TOrO ypaBHEHHS HHU MPU KaKOM 3HaYeHUH napamerpa a. [To-
3TOMY 3TO YpaBHEHUE PAaBHOCWJIBHO YPaBHEHHUIO

4

a=x2+2x+—.
X

PaccmoTpumM ¢yHKLIMIO
4
;r
U OIIpEAe/IMM YUCJIO KOPHEeH M UX pacIoyioKeHue 751 KaXKA0ro 3HaueHusl IapaMeTpa 4.
2(x — 1) (x2 + 2x + 2)
2

MexyTKax (—oo; 0), (0; 1] dbyHkuus ybsiBaer, a Ha npoMmexyTke [1; +oo0)— Bo3pacraer. Cienosa-
TEJIbHO, TOYKAa X = 1 — TOYKa MUHUMYMa, a MUHMMYM paBeH 7. 3 mosyyeHHbIX CBOUCTB (DyHKIIMU
f(x) crenyer, uto npu J0OOM 3HAYEHHH @ JAHHOE YpaBHEHWE MMEET POBHO OAWH OTPHUIIATEIbHBIN KO-
peHb, ¥ NMOCKoMbKy f(—1) = —5, To mpu @ < —5 ypaBHEHHE MMeeT POBHO OJWH KOPEHb Ha OTpE3Ke
[-1; 2]; mpu —5 < a < 7 ypaBHeHUe He uMeeT KopHed Ha orpeske [—1; 2]. IIpu a = 7 ypaBHeHue
. IM€eT eIMHCTBEeHHbIH KopeHb X = 1 Ha otpeske [—1; 2]. ITockonbky f(2) = 10, To npu 7 < a < 10
Ha oTpe3ke fM1; 2] ypaBHeHue iMeeT poBHO ABa KOopHs. IIpu a > 10 ypaBHeHHe TakKe MMEET eIuH-
CTBEHHBIH KOpeHb Ha oTpe3ke [—1; 2].

Pemmvim 1Ba HepaBeHCTBa U ypaBHEHHE: .

log,(b—1) < 5; log,(b—1) = 7, log, (b — 1) > 10.

fx) =x2+2x + -1<x<2, x=0

Haiizém npousoanyio f (x) = 2x + 2 — —45 = . Orcrona crexyet, 4TO Ha Tpo-
X .

IMomyuyum:
1<b<%§-;b=129;b>1025.

Omeer: 1 < b K -3—231; b =129; b > 1025.
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- beckoneuHas apupmMeTHyecKasi IpOTrpeccus a,, dy, ..., @,, ... COCTOUT U3 Pa3/iMYHbIX HATypaslb-
HbIX uuces. Ilycts Sy = ay, S, = a; + a, + ... + a, IpU Bcex HATYPaJIbHBIX 7 > 2,

a) CyiecTByeT M Takast IpOrpeccusl, aJst Kotopoi Sy, = 1005, ?

6) CyiecTByeT JIi TaKasi IPOrPeCCHst, s KOTopoit Sy, = 505,?

B) Kakoe HanMeHblee 3HaueHHE MOXET PUHUMATH APOOD 3 SS ?
1910

Pewenue.

a) IMoaxoasium npuMepoM sIBJIsIETCSI TTPOrpeccusi ¢ MepBhIM WieHoM 1 u pasHocThio 2. MiMeeMm

Sw=1+3+..+19 = 121210 = 100 = 1005,.

6) O6osnauuM uepe3 d Pa3sHOCTb apH(MMETHYECKOH IIPOTPECCMH dy, @y, ... , G, .. Toraa
S, =2a;+d u Sy = 10a; + 45d. Ecin S,y = 505,, to 10a, + 45d = 100a, + 50d u —5d = 90a;.
TTOCKOJIBKY YHMCJIO @y HATypajibHOE, OTCIOZA MOJIYYAEM, YTO YHUCJIO d OTPHUIIATENbHOE. TO IPOTHBODE-

YUT YCJIOBHIO 3a/Ia4H, TaK KaK yObiBaiomas 6eCKOHeYHasi apu(MeTHIECKasi IPOTPECCHs HE MOXKET CO-
CTOSITh TOJIBKO M3 HaTyPaJIbHBIX 4yMces. 3HAYUT, TaKoil apudMeTHYECKOil ITPOrPeCCHH, COCTOsIIIeH U3

Pa3IMYHBIX HATYPaJbHBIX YHCeJ, s KoTopoit S;y = 505,, He cyiiecTByer.

2

Ss
?

S1S10

d > 0. Haiiném HauMeHblilee BO3MOXXHOe 3HaueHHe k. Mmeem

B) Ilyctsb k = d — pasHoCTb apu(MeTHYECKOi mporpeccud. M3 ycIoBUsI CleLyeT, YTo
S: = (5a, + 10d)’ = 25a; + 100a,d + 100d? = kS, S, = ka,(10a, + 45d) = 10ka’ + 45ka,d.
Orcroza
25a’ + 100a,d + 100d? = 10ka’ + 45ka,d.
WJIH, YTO PAaBHOCHUJIBHO,

(5 — 2k)a’ + (20 — 9k)a,d + 20d2 = 0.

a,
Tlomenum obe YacTH MOC/IEIHErO PaBEHCTBA Ha d? U MOJOXHM X = —
Tlomy4yaem paBeHCTBO (5 — 2k)x2 + (20 — 9k)x + 20 = 0.

YpaBHenue (5 — 2k)x? + (20 — 9k)x + 20 = 0 umeer x0T OBI OAMH KOPEHD U P R # % HMeeT

auckpuMuHaHt. D > 0.

meem D = (20 — 9k)* — 80(5 — 2k) = 81k2 — 200k > 0. ITockoabKY 4MCIO kB MON0XUTEIBHO,
OTCIOZa CJIEIyeT, uTo k > %}— ’

PaccmotpuM nporpeccuio © ¢ mepBbhiM unenom 18 u  pasnocthio 1. Torma §; = 18,

Si 1007 _ 200

S;=5-18+10-1 =100, §;=10-18+45-1 =225 wu . ITOT mpUMep NOKa-

3bIBAa€T, YTO HAUMEHBIIIEC BO3SMOXHOE 3HaYeHHe ,11p06IfI S 55, PaBHO M
. 1410

81°

Ovserbi: a) [la, HanpuMep, nmporpeccus 1, 3, 5, ..., 19, ... ; 6) HerT; B) -28—010-
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