Mockosckuit 'ocynapcreennbiit Yausepcurer um. M.B. JlomorOCOBa

,Z[OHOJIHI/ITGJ'II)HOG BCTYIIUTEJBbHOE HCIBITAHUE 10 MaTEMATUKE

utoav 2015 z200a
& 2 2

1. Hasinure f(3), ecmu f(z) = =y

2. Haitaure cymmy KBampaTos KopHeil ypasHerus z2 + 10z +4 = 0.

3. Pemure HEpaBeHCTBO COS T — \/g cos2z —sinz 2 0.

4. Pemnre ypasrenne log, 77 [5z — 1| = 4logjs,_y vz + 1.

5. OxpyxHocTh Kacaerca cepennnsl cropousl AC tpeyrosbanka ABC u nepecexkaer croporny BC

B Toukax K u L, tak uro BK = KL = LC. YeMy MOXKeT DaBHATbCA PAJUYC OKPYKHOCTH, €CIIH
LABC =45°u AB =17

6. JIbokuuk ['puropuit exas 1o JOBOJIBHO HOJOIOMY CKJIOHY, HO, IPOEXaB TPU YEeTBEPTH IyTH, IPO-
FBUJI HEYKJIIOZKECTh U CI0MaJl Jibl>Ku. OTOpOCHB MX 3a HEHAJOOHOCTBIO, OH TYT ke TOOPE 06paTHO.
B MOMEHT noJIOMKY ¢ BepIIMHBI TOPHI CTAPTOBAJ JBLKHUK Bacuimit. Ha kakoM paccTosguum ot Bep-
LIMHBL OH BeTpeTuT ['puropus, eciu jJiuHa Tpacchl paBHa 2100 Merpos, a Bacumuit 3aKoHUHT cmyck

pOBHO Torza, Korjpa I'puropuit mobepércss 1o BepuiuHbl ropbi? CKOPOCTH JIBIKHHKOB M IIEIIEX0/a
CYUTATH MMOCTOSTHHBIMH.

7. B mpaBuwibHy10 TpeyronbHyio npusMy ¢ ocaoBanusmu ABC, A'B'C’ u péépamu AA', BB', CC'
Brucana cdepa. Hafiqure eé paguyc, eciin u3BecTHO, 4To paccroanue mexay npsmbivu A'K u B'L

paBuo V21, rme K u L — toukn, nexamue na AB u BC coorBercTBeHHo, 1 AK : KB = BL : LC =
2:3.

8. Haitnure Bce mapsl (,y), IPH KOTOPBIX JOCTUTAETCS MHHUMYM BBIDAKEHHSI

2—-sinzx  2+4cos2z (y+1)2+2\/§+1
2+cos2r  (y+1)2  2/y+1 2-—sinz’




Mocxkosckuit l'ocymapcrsennsiit Yuusepcurer um. M.B. JlomoroCOBA

,ZLOHO.HHI/ITGJII:HOQ BCTYNHUTEJIbHOE UCIBITAHUE 110 MaTeMaTHKe

utoav 2015 200a
L x 3 1
1. Hatigure f(2), eciu f(z) = 3 + - +—.

2. Halinure cymMMy KBaJpaTOB KOpHell ypaBHeHus 2 — 7z + 5 = 0.
3. Pemure HepaBencTBO cosz — v/2cos 2z + sinz < 0.
4. Pemmure ypasuenue log, [3z% — 4| = 4logjz,2_y .

5. Okpy2KHOCTD KacaeTcs cepeaunbl ¢croponsl BC Tpeyrombsunka ABC u nepecekaer cropony AB B

toukax D u F, rak uro AD : DE : EB =1:2: 1. Yemy Moxer PaBHATBLCA PAAUYC OKDYXKHOCTH,
ecin ZBAC =30° u AC =2/37

6. Benocunemuct Bacunuit Beiexan us nynkra A B nyskt B. IIpoexas 4YeTBepTh NyTH, Bacuiuii Ha-
TKHYJICS Ha BHIOOMHY, BC/IEJCTBUE 9ero BeIoCHIes 6e3Ha18KHO BhImTea u3 crpost. He repsas BpEMEHH,
Bacummit 6pocuut ciioMaBIIuics BEJIOCHIIE, M IO/ MEIIKOM 00paTHO B IMyHKT A 3a HOBBIM BEJIOCH-
nenoM. B MOMEHT OIOMKH U3 MyHKTa A BBIeXaJl MOTOIUKIHMCT ['puropuii i, npoexas 4 KM, BCTPETHJI
Bacunusa. Haiinure paccrosnue mexay myakramu A u B, econ U3BeCTHO, 4T0 Bacmiuit mobpaJjcs no

nynkTa A Torma ke, Korga ['puropuit 1o nmyskra B. Ckopocru BEJIOCHIIE]a, MOTOIUKJIA U IeIexXona
CYUTATH MMOCTOSTHHBIMHU.

7. B npaBuibHy0 TpeyrompHyio npusmy ¢ ocaosanuamu ABC, A'B'C’ u pé6pamu AA’, BB’ , CC’
BiucaHa cbepa pazumyca v/13. Haiture paccrosnme Mexny npambivu AE u BD tne Eu D —
TouKkH, jexanme Ha A'B’ u B'C’ coorsercrBenno, u A'E : EB' = B'D: DC' =1 : 2.

8. Hatinure Bce mapsl (o, 3), IpH KOTODBIX JOCTUTAeTCs MHHUMYM BBIDAsKCHHS

4—3(:osa+ 2—cos2a  2B*+ B2 +1 18] + 1
2—cos2a 24+ B%2+1 18]+ 1 4—3cosa’




Mockogsckuit 'ocynapcrennsiit Yuauepcurer um. M.B. JlomonocoBa

,HOHOJIHI/ITGII})HOG BCTYIIUTE/IbHOE HUCIIBITAaHHUE 10 MaTeMaTUKE

uroav 2015 200a
r 4 7

1. Hatigure f(5), ecnu f(z) = 5 + TS

2. Haiizure cymMmy KBaapaToB KopHeil ypaBHeHns o2 — 8z — 3 = 0.
3. PemnTe HepaBencTso cosz — v/2cos 2z + sinz < 0.
4. Pemure ypasnenue log, [3z> — 4| = 41og,2_y .

5. OkpyKHOCTH Kacaercs cepeaunbl cropoubl BC tpeyronbuuka ABC u nepecekaer cropony AB B
roukax D u E, tak yro AD : DE : EB =1 :2: 1. UeMy MOxKeT paBHATbCH PAIUYC OKPYKHOCTH,
ecit ZBAC =30°u AC =2/37

6. Benocunenucr Bacunuit Biexas u3 nynkta A B nysHkT B. IIpoexas yerBeprs nytu, Bacunuit Ha-
TKHYJICSI HA BBIOOMHY, BCJIEICTBUE Yero Bejocure]] 0e3Ha1E2KHO BHIIIEN U3 cTpos. He Tepsiss BpeMeHu,
Bacusnit 6pocut cjioMaBIIHACS BEJIOCHUTIE ] U TIOMIES TIeIIKOM 00PATHO B MyHKT A 3a HOBBIM BEJIOCH-
neJoM. B MOMEHT moJIOMKH U3 MyHKTa A BbleXaJ MOTOIUKJKCT [ puropuit u, npoexas 4 KM, BCTPETHII
Bacusing. Halinure paccrosinue mexxay nyukramua A u b, ecoim usBectHo, yro Bacunuit mnobpaJics mo
nynkTa A torga ke, korjga ['puropuit no nyukra b. CkopocTu Besocumnea, MOTOIMKIIA U HEIIEeX01a
CYUTATH MOCTOSTHHBIMH.

7. B npaBuibHy0 TpeyroabHyio npusmy ¢ ocuoBanuamu ABC, A'B'C' u pébpamu AA', BB', CC’
Brucana cdepa pamguyca /13. Haiiaure paccrosuue mexay npsambiMu AE u BD, rne E u D —
Touky, jexxamye Ha A'B’ u B'C’ coorsercrsenno, u A'E : EB'= B'D : DC' =1: 2.

8. Haiinure Bce mapst (@, 3), Ipu KOTOPBIX JOCTUTAETCS MHUHAMYM BbIPa’KeHHUsI

4—3cosa+ 2 — cos 2a 284+ %2 +1 18] + 1
2 —cos2a 204+ B%2+1 6] +1 4—3cosa’




Mockosckuit 'ocynapcrsennbiit Yuusepcurer um. M.B. JlomoHOCOBa

,ZIOHOJIHI/ITGJII)HOG BCTYIIHUTEJIbHOE UCHBITAHUE 110 MaTeMaTUKe

utoav 2015 200a
T D 7
. Hattnure f(3), ecu f(z) = 1 3 - + —.

. Haiigure cymmy xBagparos xopueit ypasaenus o2 + 9z — 2 = 0.

e

N

w

. Pemmure HepaBencrso sinx + \/g cos2z +cosz < 0.

4. Pemnre ypasrenue log, ;77 [4z — 1| = 4logy, ;) vz + 1.

5. OkpyxHOCTh paimyca 2 Kacaercss cepemuubl cropobl AC Tpeyronsanka ABC u mepecexkaer

cropony BC B Toukax K u L, tak yto BK = KL = LC. Yemy moxer paBHATbca AB, eciu
LABC = 45°7

6. JIbokuuK I'puropuit exas 1o JOBOJIBHO IOJIOFOMY CKJIOHY, HO, TPOEXaB IBe TPeTH IyTH, IPOSBUI
HEYKJII0XKeCTb U cjomal jbiku. OTbpocuB X 3a HEHaJOOHOCTBHIO, OH TYT ke mobpén obparno. B
MOMEHT IIOJIOMKH C BEPIIHHBI TOPBI CTApTOBaJ JIbKHUK Bacunnit u, npoexas 800 MeTpoB, BCTpeTHII
['puropus. Haiiaure nauHy Tpaccsl, eciu u3BeCTHO, 4T0 Bacuiuil 3aKOHYMII CIIyCK POBHO TOTA, KOTIA
['puropmuit nobpascs 1o BepruuHbl ropsl. CKOPOCTH JIBIXKHAKOB U IIEIIEX01a CYUTATH TOCTOSTHHBIMH.

7. B npaBuibHyI0 TpeyroabHyio npusmy ¢ ocaoBanuamu ABC, A'B'C’ u pébpamu AA’, BB', CC'
Brucana cdepa. Haiinure eé paguyc, ecim u3BecTHO, 4To paccTognue Mexkay npsambimu A'K u B'L

pasuo V21, rne K u L — Touku, aexamue na AB u BC coorBercTtBeHHO, u AK : KB = BL : LC =
2:3.

8. Haiiaure Bce mapsl (x,y), IpH KOTOPBIX JTOCTUTACTCS MHHUMYM BBIPAKEHHS

2—sinx+2+0032x (y+1)2 2y+1
2+cos2x  (y+1)?  2/y+1 2-—sinz’




MockoBckwuit ['ocynapcrsennbiit Yuusepcurer um. M.B. Jlomonocosa

,ZLOHOJIHI/ITGJII)HOG BCTYIIUTEJIbHOE UCIIBITAHUE 110 MaTeMaTHuKe

uroav 2015 200a
r 4 7
1. Haitmure f(5), ecm f(z) = 3 + TR

2. Haiigure cymmy KBajpaToB KOpHell ypaBHeHHs z2 — 8z — 3 = 0.

3. Pemrure HepaBeHCTBO COS T — V2 cos 2z +sinz < 0.
4. Peurure ypaBrenue log, |3z — 4| = 4logz,2_4 .

5. OKpy:KHOCTb Kacaercs: cepeaunbl croporbl BC tpeyronbauka ABC u nepecekaer ctopony AB B

roukax D u E, tak yro AD : DE : EB =1 : 2 : 1. YeMy MOXKeT PaBHATbCA PAAUYC OKPY>KHOCTH,
ecmu ZBAC = 30° u AC = 2/37

6. Benocunenuct Bacunuit Beiexan u3 nynkra A B nyHkT b. IIpoexas yerBeprh myTH, Bacuiuit Ha-
TKHYJICS HA BBIOOWHY, BCJIEJICTBHE Yero Bejocures 6e3HaaéKHO Bhilles u3 ¢crpos. He Tepss Bpemenn,
Bacunmit 6pocust ciioMaBIuiicss BeJIOCHIIE I U TOIIE MeIKOM 00paTHO B MyHKT A 3a HOBBIM BEJIOCH-
nesoM. B MOMEHT MoJIOMKHY U3 MyHKTa A BbleXaJl MOTOUUKJIMCT [ puropuit u, mpoexas 4 KM, BCTPETHII
Bacunusa. Haitnure paccrosiaue mexkay nynkramu A u B, eciin usBectno, yro Bacuiuit mobpasica 1o

nyHkra A torma ke, korga ['puropuit 10 nyakra Bb. Ckopocru Bejocuiena, MOTOIMK/IA U IEIIeX0aa
CYUTATH TTOCTOSIHHBIMH.

7. B npaBuibHyi0 TpeyroibHyo npusmy ¢ ocuoBanuamu ABC, A’B'C’ u péopamu AA’', BB', CC’
Brucana cdepa. Halinure eé paguyc, ecim U3BECTHO, YTO paccTosiHue Mexay npameiva AFE u BD
paBHo V13, rne £ u D — Touku, nexamue sa A'B’ u B'C’ coorserctBenno, u A'FE : EB' = B'D :
PCY = 1% 2.

8. Haitnure Bce mapni (<, ), Ipu KOTOPHIX JOCTUIA€TCAd MEUHUMYM BBIPAXKeHHUA

4—38ina+2+cos2a B2+ B+1 VB+1
2+cos2a P+ pF+1 VB+1 4—3sina




Mockosckuit l'ocynapcreennniit ¥ uusepcurer um. M.B. JlomoHocoBa

,HOHO.HHI/ITGJII)HOG BCTYIIUTEJbHOE HMCIBITAHUE 10 MAaTEMATUKE

uroav 2015 200a

T 5 7
1. Haii 3 =—-4+ -4+ —.
atinure f(3), ecnu f(z) 2 + $+ 13
2. Haitnure cymmy KBaspaToB KopHel ypasHenus z2 + 9z — 2 = 0.

w

. Pemure nepaBencTBo cosx — \/g cos2x —sinz > 0.

4. Pemnre ypasrenne log 737 |5z — 1| = 4logps,_y vz + L.

5. Oxpy»xHocTh Kacaercs cepequsbl croponst AC tpeyromsanka ABC u nepecekaer croporny BC

B Troukax K u L, Tak uro BK = KL = LC. Yemy MOXeT paBHATLCA PaJHyC OKPYKHOCTH, €C/Id
LABC =45°u AB =17

6. JIbukuuk ['puropuit exaa mo JOBOJIBHO MOJIOFOMY CKJIOHY, HO, IPOEXaB TPU YeTBEPTH IYTH, IIPO-
SIBAJI HEYKJIIOXKECTb B CJI0MaJl JiblKH. OTOPOCHB UX 32 HEHAJOOHOCTHIO, OH TYT ¥Ke MOBPEJ 0OpaTHO.
B MOMEHT 1mo/IOMKHM € BepUIMHBI [OPBI CTAPTOBAJ JbIXKHUK Bacuinit. Ha kakoM paccTossHUm OT Bep-
IIMHBL OH BCTpeTuT ['puropus, eciu ajguna Tpaccsl paBaa 2100 merpos, a Bacuiuit 3akoHunT cmyck

poBHO Torja, Korjga ['puropuit gobepércsa no BepurmHbl ropbi? CKOPOCTH JIBI?KHUKOB M IIEIIEX0a
CYUTATDH TNOCTOSHHBIMHU.

7. B mpaBusibHYyI0 TpeyronpHyio npusmy ¢ ocaoBauusmu ABC; A'B'C' u pé6épamu AA', BB', CC’
Bnucana cdepa. Haitaure eé paguyc, eciim u3BecTHO, 9T0 paccrognue Mexkay npambiMua A'K u B'L
paBHo V21, rne K u L — Toukwu, nexanue Ha AB u BC coorBercrBenno, u AK : KB = BL : LC =
2:3.

8. Haiimure Bce maps! (z,y), Ipu KOTOPHIX JOCTUTAETCA MAHMMYM BBIPArKeHHS

2—sinz  2+cos2z (y+1)2+2\/37+1
2+cos2z  (y+1)2?  2/y+1 2-sinz’




