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EAMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHUpPoBOUHbIi BapuaHT Ne 16

MHCTPYKLUMA NO BbINONHEHUIO paboTbl
Ha BbinosHEHWe 3K3aMeHaLMOHHOM paboTbl MO MaTemaTuKe faétcs 4 yaca
(240 muH). PaboTa cocTouT 13 ABYX YacTen U cogepKut 20 3agaHui.
Yactb 1 copepxuTt 14 3aaaHuii ¢ KpaTkum oteetom (B1-B14) 6asoBoro
YPOBHA N0 MaTepuany Kypca MmateMaTnku. 3agaHumaA yactn 1 cumTaroTes
BbIMOJIHEHHbIMM, EC/IU 3K3aMEHYEMBII 1a/1 BEPHBIN OTBET B BUAE LLe/I0ro Yncaa
WN KOHEYHOM AecATUYHOM fpobu.

YacTb 2 conepuT 6 bonee cNoXKHbIX 3agaHunii (C1-C6) no maTepumany Kypca
MaTeMaTuKK. Mpu 1xX BbINONHEHWUM HAZLO 3aNMCaTb NOJIHOE PeLUeHNe U OTBET.
CoBeTyem /19 SKOHOMWKU BPEMEHW MPOMycKaTb 3aZaHne, KOTopoe He
yAaETcA BbINOMHWUTL CPasy, U NepexoauTb K crepytolemy. K BbINOSHEHWIO
NPONYLLEHHbIX 334aHUI Bbl CMOXETE BEPHYTbCA, EC/IN Y BAaC OCTAHETCA BPeMs.
Henaem ycnexa!
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Yactb 1

Omeemom K 3a0aHuam amoli yacmu (B1-B14) aenaemca yenoe 4ucno uau
KOHe4Has decamuyHasa 0pobb. Omeem caedyem 3anucameo 8 6aaHK
omeemos Ne 1 cnpaea om Homepa coomeemcmeyrouje20 3a0aHUA, HAYUHAA C
nepeoli knemouyku, 6e3 npobenos. Kaxcdyo yugpy, 3HaK MUHYC U 3anamyto
nuwume 8 omodenbHOl KAemoYyKe 8 coomeemcmauu c npueedéHHbIMU 8 baaHKe
obpasyamu. EQUHUYbI U3MepeHUA NUCamb He HYMHO.

B1 pa6oumii sbinonnser HeKoTopyto paboTy 3a 5 4yacoB. Ha CKONbKO MPOLEHTOB OH

OO/IKEH YBeUYUTb MPOM3BOAMTENbHOCTb CBOEro TpyAa, 4Tobbl Ty e camylo paboty
BbINONHWUTbL 33 4 yaca?

B2 MouwHocTb  oTonuTens B aBToMobune  peryavpyetca  AOMOJAHUTENbHbIM
CONpPOTUBAEHNEM, KOTOPOE MOXHO MEHATb, MOBOPAYNBAA PYKOATKY B Ca/lOHE MALIUHbI. Mpun
3TOM MEHAETCA CMNA TOKA B 3/IEKTPUYECKON Lenu 3N1eKTpoABUraTeNns — 4Yem MeHblle
conpoTMBAEeHNE, Tem Bosble cua TOKa M Tem BbICTpee BpaLLaeTca moTop oTonuTensa. Ha
pUCYHKe NOKa3aHa 3aBMCMMOCTb CUJIbl TOKA OT BE/IMUMHbBI conpoTuBaeHuA. Ha ocun abeumcc
OTKNagbiBaeTcs conpoTmeneHne (B8 Omax), Ha OCM OpAMHaT — cuna Toka B Amnepax. TOK B
uenu anekTpoasuratena ymeHbwmnca ¢ 8 no 6 Amnep. Ha ckonbko OmoB npu 3TOM
YBENIMYMNOCH CONPOTUBNEHUNE LLENKU?
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B3 Haﬁ,ﬂ,VITe naowaab 4eTblpexyrosibHMKa, M306pa)KEHHOFO Ha KneTtyaToi

bymare c pasmepom kKnetkm 1 cm * 1 cm (cm. puc.). OTBeT aalite B
KBagpaTHbIX CAHTUMETPAX.

B4 TenedoHHasa KOMNaHUA NPeAOCTaBAAET Ha BbIGOP TPY TapUPHbIX NNaHa.

TapudHbIA nnaH ABOHeHTCKasa nnata Mnata 3a 1 mMUHYTY pasrosopa

MNoBpeMeHHbI 135 py6. B mecay, 0,3 pyb6.

255 py6. 3a 450 muH. B (0,28 py6. 3a 1 MuH. cBepx 450 mMuH. B

KoMBUHMpPOBaHHbIM
mecsL, mecaw,

Be3numuUTHbIN 380 py6. B mecsL,

ABOHeHT Bblbpan Hambosee pelleBblt TapUPHbIA NAAH UCXOAA U3 MPEANONOKEHUA, YTO
obwana AnuTenbHocTb TenedoHHbIX Pa3roBopoB cocTaBnseT 650 MMHYT B mecAal,. Kakyto
CYMMYy OH [OJ/IKEH 3annaTuTb 33 MecAl, ecin oblan AJUTeNbHOCTb Pa3roBOPOB B 3TOM
mecAue AelcTBUTeNbHO byaeT pasHa 650 muHyTam? OTBeT gaiiTe B pybasx.

B5 pewwnre ypasrenme log, (3+2X) = 2.

Ecnu ypaBHeHne umeeT 6071ee 04HOMO KOPHSA, B OTBETE YKAaXKWUTE MEHbLUWIA U3 HUX.

B6 BokoBble CTOPOHbI
paBHObEAPEHHOrO TPeyrosibHWKa pPaBHbI
5, ocHoBaHMe paBHO 6. Hallaute pagumyc
BMNUCAHHOM OKPYXHOCTW.

0,510

B7 HallguTe 3HayeHWe BblpaeHma ———— .

H-Vio
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B8 Ha pucyrke wusobpawen rpaduk - i)
y = f'(X) — npoussoaHoit dyHKLMM
f(X) , onpenenenHoit Ha uHTepBane

(-2;12). HanguTte npomexyTku ybbiBaHUA
dyrkummn T (X). B oteete ykaxute ganHy

HanboNbLLEro 13 HUX.

Bg B npaBMAbHOM YeTbipexyronbHol nupamuae SABCD Touka O — LLEHTP OCHOBaHMA, %
BeplimHa, SO=4, AC=6. Hangute 60KoBoe pebpo SC.

B10 Yemy paBHa BEPOATHOCTb TOTO, YTO NPU BPOCAHWUM TPEX UTPasbHbIX KOCTEN 6 OYKOB
NosABUTCA XOTA Bbl Ha O4HOW U3 KOCTEN? Pe3ynbTaT OKpyrinTe 40 COTbIX.

311 UunnHap onucaH okono wapa. O6bem wapa paseH 24. Haliante obbem unanHgpa.

312 Katep ponkeH nepecedyb peky wupuHoi L=100m M CO CKOpOCTbiO
Teyenna U = 0,5 m/c Tak, uTobbl NpUYanUTb TOYHO HaNPOTMB MecTa OTnpasneHuA. OH

MOXeT ABMraTbCA C PasHbIMM CKOPOCTAMM, MPU 3TOM Bpema B MyTW, M3MepAemoe B
cekyHaax, onpegensertca soipaskenvem t = —ClQa , rae @ — octpeiit yron, sagatowmin
u

Hanpas/ieHWe ero ABuMKeHua (oTcumTbiBaeTca OT bepera). Mof KaKUM MUHUMAaAbHbIM
yrnom <& (B rpagycax) HyKHO NJbITb, YTOObI Bpems B NyTn 6bi10 He 6onblie 200 c?

B13 Mepsas Tpyba NponyckaeTt Ha 1 AnTp BoAbl B MUHYTY MeHblUE, Yem BTOpan. CKOAbKO

JIMTPOB BOZbl B MMHYTY NPOMyCKaeT nepsas Tpyba, ecim pesepsyap obvemom 110 sutpos
OHa 3ano/nHAeT Ha 1 MUHYTY foNblue, Yem BTOpas Tpyba?

B14 Haiiaure Haumenbwee 3Hauenve dyHKLMM Yy =9cosX+14X+7 Ha oTpeske

0;3—7Z
2
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Yactb 2

Ansa 3anucu peweHuli u omeemoe Ha 3a0aHus C1-C6 ucnonwv3yiime 6aaHK
omeemoes Ne 2. 3anuwume cHa4yana Homep 8binosnaHAemoz0 3adaHusa (C1, C2 u
m.d.), a 3amem nosHoe 060cHOBAHHOE pewieHUe u omeem.

C1 [awo ypasrenme /3 — cos 2X —sin 2X = —2/2sinx .
a) PewuTe ypaBHeHuWe
6) HaliauTe BCce KOPHM Ha NPOMEXKYTKe [— 27[;—72’]

C2s npaBWbHOM TpeyrosibHoW nupamuae SABC c BeplumHoM S Ha cTopoHax AB n AC
BblOpaHbl TO4KM M 1 K cOOTBETCTBEHHO TaK, YTO TpeyronbHUK AMK nogo6eH TpeyronbHUKY

ABC c KoaddpuumeHTom nogobmsa g Ha npamoit MK Bbi6paHa TouKa E Tak, uto ME:EK=7:9.

HaliTn pacctosHue ot Toukn E po nnockoctn BSC, ecnn ctopoHa OCHOBAHMA NMpamugbl

pasHa 6, a BbICOTa MMpPaMmuabl pasHa v/ 6

C3 Pewwure CNCTeMy HepaBeHCTB:
x2-2 x2-2 x2-2
4x2+x+1 +3. 6x2+x+1 >4. 9x2+x+1
logl|x —2| —log, , 352

3

Ca4 s OKpy»XHOCTM nposegeHbl xopabl KL, MN, PS. Xopabl KL, PS nepecekatotca B Touke C,
xopgbl KL, MN nepecekatotca B Touke A, xopabl MN 1 PS nepecekatotca B Touke B, npuyem
AL=CK,AM=BN, BS=5, BC=4.Haliaute pagnyc OKpyHOCTU, ecnun BeanumHa yrna BAC
paBHa 45 rpaaycos.

C5 Mpu Kakux 3HaueHunsAx napameTtpa A ypasHeHue

. . T Sm
(Sln X —log, a)(sm X—2+ 2a) = 0 MmeeT poBHO /Ba KOPHA Ha OTpe3Ke [5,7}

Ce JaHbl 20 pasnanyHbIX HaTypasibHbIX yncen, meHbwux 70. [OKaxKute, 4TOo cpeau ux
NMonapHbIX Pa3HOCTEN HAWAYTCA YeTbipe OANHAKOBbIX.
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