MockoBckuii rocy1apCTBeHHbIIT YHUBEPCUTET
umenu M. B. JIomonocosa

1.

Onumnuada «Iloxopu Bopobwésv, 2opviy

Bapuanm 3-1 (2. Yeaabuncs)

U3 nyukToB A 1 B 0JHOBpEMEHHO HABCTPETy JAPYT JAPYTY BBHIEXAJH JBA AB-
Tobyca, koTopbie BcTperuauch 2 despaa B 12 : 00. Haiiqure maty u Bpems
Hadaja JIBUYKEHNST aBTOOYCOB, €CJU UX CKOPOCTU HA BCEM IIYTH MOCTOSHHBIE,
u ojuu w3 Hux npubsur 3 despasna B 4 : 00 B myukT B, a apyroit npubbLt 3
despansg B 13 : 00 B myskT A.

Yepes TOUKY, JIEKAILYIO Ha OCH IVUIMHIPA PAINyCca \/3 M OTCTOSIILYIO OT GJIi-
JKaiero K Heii OCHOBaHUS ITUJIMHIPA HAa PACCTOsIHUE 1, TpoBeIeHa TIOCKOCTbD.
Haitanre 06bheMm MeHBITEH TacTy IIMINHIPA, 0TCEKAEMOit 3TOH MI0CKOCTRIO, ec-
JI YTOJI MEXKJy OChIO IIINHIPA U IJIOCKOCTHIO paBeH 60°.

Haitnure perenns HepaBeHCTBA
. 1 .
sinx + 5 > 2sinx

Haiiiure mpousseienre KOpHeil ypaBHEHUS

Ha OTPe3Ke [—%; %]

logs, qz(a? — 2z — 2) =log;_ z(12 + 2z — a?).

Haiijure Bce 3HaueHUsi @, TPU KOTOPBIX CYIIECTBYET LEJI0€ YUCIO0 T, YIOBJIE-
TROpsToIIee ypasrennio n’ - 3¢ — 3¢ — 16n =9 -37% — 327%. n2,
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MockoBckuii rocyjapCTBEHHbINT yHUBEPCUTET
nmenu M. B. JIomonocoBa

1.

Onumnuada «Iloxopu Bopoboéev, zopoiy

Bapuanwm 3-2 (2. Yeaabumncs)

N3 nyukToB A m B 0JHOBpEMEHHO HABCTPEUY APYT APYTY BBIEXAJH JBA AB-
ToOyca, koTopbie Bcrperwauch 9 despasia B 12 : 00. Haiiaqure mary u Bpems
Havaj a JIBUKEHUT aBTOOYCOB, €CJM UX CKOPOCTH HA BCEM IYTH TOCTOSHHbBIE,
u onue n3 Hux npubbLt 9 despasng B 21 : 00 B myukT B, a apyroit npubsrt 10
deppaig B 13 : 00 B myukT A.

Yepes TOUKY, JEKAIILYIO HA OCH IMANHIPA PAIAYCa \/3 W OTCTOSIILYIO OT 6JI1-
JKafiiero K Heit OCHOBAHUS MUJIWHIPA HA PACCTOSHUE 3, TTPOBEJIEHA TLJIOCKOCTh.
Haitanre 06eMm MeHBbIeH TacTn IMANHIPA, 0TCEKAEeMO 3TO TI0CKOCTRIO, ec-
JIM YTOJI MKy OChIO IUINHIPA U IJIOCKOCTHIO paseH 30°.

Haiinure permenns HepaBeHCTBA

/ 1
cosm+§ > 2cosx

Haiinure npoussenenne kopHeil ypaBHEHUS

Ha oTpeske [—2;12].
10g5+\/ﬁ(a:2 — 2z —3) =log;_ 5(13 — z? + 2z).

Haiinure Bce 3Ha4UeHUs @, NPU KOTOPBIX CYLIECTBYET IEJI0€ YUCIO N, YA0BJIE-
TBOPSAIOIIee ypaBaenuio 3 - 2% + 3 -27% = 16n + 3n?.2% 4 3n% .27
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MockoBckuii rocy1apCTBeHHbIIT YHUBEPCUTET
umenu M. B. JIomonocosa

1.

Onumnuada «Iloxopu Bopobwésv, 2opviy

Bapuanm 4—1 (e. Bpanck)

B xomteitnepe HaxXoagaTCHa M3AEINT HECKOJHKUX THUIOB W3 MATH BO3MOXKHBIX:
Becom 1 kr, 2 xr, 3 kr, 5 kr u 10 kr. CymmapHbIii Bec u3jie/nit B KOHTEHEDE
pasen 100 xr. VI3BecTHO, 9TO ec/ii BHIOpATH N3 KOHTEHHEPA IO OJHOMY U3IEJIII0
KaXKJ[0T0 M3 MMEIOIUXCSA B HEM THUIIOB, TO UX CyMMapHBIil Bec Oyaer pasen 15
KT. KotmaecTBO caMbIX TKebIX U3 HAXOAAMNUXCS B KOHTeHepe W3Ae/ il Ha 5
60JIBbIIIE, YeM KOJUYIECTBO BCEX OCTAIBHBIX u3jteunii B Hem. Oupeenre, Kakue
TUOBI N3Nl U B KAKOM KOJIMUYeCTBe HaXOAATCA B KOHTeHepe.

Permire ypasnenune

3
‘logg g‘ + |log, 22| = 28.

Haiiiure naubosibiiee HaTypabHOE 9ucio He npeBocxojsinee 2015, Takoe 910
IpU YMHOXKEHUH HA 5 cymMMa ero mudp (B JeCATUTHON 3AINCH) HE MEHIETCS.

Okpy>XHOCTH KacaeTrcss OgHOil W3 CTOPOH yria ¢ BepmmHOil A B Touke B un
nepecekaeT BTOpyio ctopony B Toukax C' u D, npuuem AD B Tpu pasa MeHbIIe

V3
AC'. Kocunyc yrna A paser °.

a. Haiinure ornomenne BC k BD.

6. Haitnure oTHOIIEHNE paamyca OKpyKHOCTH K BD.

Permire cucremy ypasuenwuii
2sinx + sin?y — sin? x cos?y = 1,
2cos?x +4sinz — cos®y = 5.
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MockoBckuii rocyjapCTBEHHbIN yHUBEPCUTET
nmenu M. B. JlomonocoBa

1.

5.

Onumnuada «Iloxopu Bopoboéev, zopoiy

Bapuanwm 4—2 (2. Bpanck)

B xomTeitHepe HAXOAATCA M3eaUd HECKOTBKUX THUIOB W3 MATH BO3MOXKHBIX:
Becom 1 kr, 3 kr, b kr, 7 kr u 10 kr. CymmapHbIit Bec uzjienii B KOHTeHEpe
pasen 100 kr. VI3BecTHO, 9TO e€cii BIOpATH N3 KOHTEHHEPA 110 OTHOMY W3IEJIII0
Ka2K/[0T0 M3 MMEIOIUXCs B HEM THUIIOB, TO UX CyMMapHBIH Bec Oymer pasen 15
KT. KommaecTBO caMbIX TKebIX U3 HAXOMAMNXCS B KOHTelHepe n3mennit Ha 8
6oJIbIIIe, YeM KOJIMYECTBO BCEX OCTA/IbHBIX u3jlesnit B Hem. Onpeennre, Kakue
TUIBI U37eIuil 1 B KAKOM KOJIMIeCTBEe HAXOJATCS B KOHTeHepe.

Permure ypasuenne

3
’10g3 g‘ + |logs z|* = 28.

Haiinure nanbosibiniee HaTypaIbHOE YUCI0 HE mpeBocxo/siee 2024, Takoe 4To
[IpU YMHOYXKEHWU HA b cyMMa, ero mudp (B AECATUIHON 3aIMCH) HE MEHIETCS.

OKpy>XHOCTh KacaeTcs OJHON W3 CTOPOH yryia ¢ BepmmHOil A B Touke B m
nepecekaeT BTOpyio ctopony B Toukax C' u D, mpudem AD B msTh pa3 MeHbIIe

V5
AC'. Kocumyc yria A pasen .

a. Haiimure ornomenne BC k BD.

6. Haiiaure oTHOIIEHNE pajmyca OKpyKHOCTH K BD.

Permmure cucremy ypasHeHuit
2cosx + cos?y — cos? xsin®y = 1,
4cosx — 2cos’x —sin®y = 3.
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MockoBckuii rocy1apCTBeHHbIIT YHUBEPCUTET
umenu M. B. JIomonocosa

5.

Onumnuada «Iloxopu Bopobwésv, 2opviy

Bapuanm 5-1 (2. Yeboxcapo)

Cpasrnre 1/|8v/3 — 16| — v/8V/3 4+ 16 u HamMenbmmii KOpeHb ypABHEHHS
42? + 21z 4+ 17 = 0.

OxkpyxHuocru ¢ mieaTpamu B Toukax 01 u Og mepecekaioTcsi BHEITHUM 06pa3oM
B Toukax A u B (r.e Touku O u O3 JiexkaT MO pasHble CTOPOHBI OT MPSIMOii
AB). Ussectno,uro LZAO1B = a, ZAO2B = 3, 0102 = a. Haiiaure paauyco
OKPYZKHOCTEI.

COS T
Haiismre kopuun ypasuenns log, | tg mz| + log, 5 e = 0, nmpunrag-
cos Tx + sin

JiexKallue OTpe3Ky [%; 3] .

Jnsg nepeso3ku 60 TOHH HeCKa aBTOMOOWIIIO TOTPeOOBAJIOCH CJIE/IATh HEKOTO-
po€e KOUYIEeCTBO peiicoB, a s mnepeBo3ku 120 TOHH mecka 0Ka3aaI0ch HE0OXO0-
Mo Ha b peticoB bosibiite. Ha Bcex peiicax, KpoMe, MOXKET ObITh, [TOC/IEIHETO
B KAXKJIOW W3 9TUX JIBYX I[EPEBO30K, aBTOMOOUJIb 3arPyKAETC HMOJHOCTHIO.
Onpenenure BCce BO3MOXKHbBIE 3HAYEHUSA I'PY30MOIHLEMHOCTH STOI0 aBTOMOOMIIS
(To ecTh HAMOOJIBINEH MACCHI IPY3a, KOTOPYI) aBTOMOOUIL MOYXKET MepeBe3TH
3a OJIMH pas).

Pemure ypasnenue |2v1 — 22 + 2| = V1 + 22
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MockoBckuii rocyjapCTBEHHbIN yHUBEPCUTET
nmenu M. B. JlomonocoBa

5.

Onumnuada «Iloxopu Bopoboéev, zopoiy

Bapuanm 5-2 (2. Yeboxcapo)

Cpasrure 1/|12v/3 — 31| — v/ 12v/3 + 31 u HauMeHBIINI KOPEHDH ypABHEHIIS

472 + 19z + 15 = 0.

OxkpyskuocTH ¢ mieaTpamu B Toukax O u Qg mepecekaroTcst BHyTPEHHUM 00pa-
30M B Toukax A u B (r.e roukn O1 u O jieKaT 1m0 OJHY CTOPOHY OT MPSMOii
AB). Uzsecrno,uro ZAO1B = o, ZAO3B = B, > a u 0102 = a. Haiigure
PaanyChl OKPYZKHOCTEIA.

sin T
Haitymre kopau ypasuenns log, | ctg mz| +logy 7o n = 0, npunas-
sintx + cos Tx

JiezKalliie OTPe3Ky [%; 2] .

st mepeo3km 50 TOHH TTecka aBTOMOOMIIO MOTPedOBATIOCH CIeIaTh HEKOTO-
poe KOJIMYIECTBO PeiicoB, a s mepeBo3kn 100 TOHH mecka 0Ka3aJIoch HEOOXO-
oMo Ha b peiicoB 6osbire. Ha Bcex peiicax, KpoMe, MOXKeT OBITh, TTOCJIEIHETO
B KaXKJOW M3 9THX JABYX IIEPEBO30K, aBTOMOOWIL 3arpy:KaeTcCsd IMOJHOCTBIO.
Ornpesieninre BCe BO3MOYXKHBIE 3HAYEHUS TPY30MOABEMHOCTH 3TOIO aBTOMOOU/IST
(To ecTh HAMOOJIBIIE MACCHI IPY3a, KOTOPYI aBTOMOOUIL MOYXKET MePeBe3TH
3a OJIUH pa3).

Pemure ypasuenue |vv4 — 22 + 2z = 2v/4 + 22,
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MockoBckuii rocy1apCTBeHHbIIT YHUBEPCUTET
umenu M. B. JIomonocosa

Onumnuada «Iloxopu Bopobwésv, 2opviy

Bapuanwm 6-1 (2. Ya)
. Pemmre ypaBHeHUE
I+z+a)(l+z+a?+- +20) =1 +z+2%+ -+

. pe apudmerndeckne mporpeccun cojepzkar mo 2015 wrenoB kaxkmgag. OTHO-
IIeHNE TIOCJIETHETO UJIeHa EPBOI TPOIrPECCUM K IIEPBOMY HJIEHY BTOPOW PaBHO
OTHOIIECHUIO IIOCJICJHETO 4JjIeHA BTOPOU IIPOTrPeCCUM K IIEPBOMY 4YJICHY IIepBOM
u paBuo 4. OTHOIIIEHNE CyMMBbI BCEX UJIEHOB MIEPBOIl IPOIPECCUU K CyMMe BCEX
qIeHOB BTOPOi paBHO 2. HaliuTe oTHOIIEHWE pa3HOCTE! STUX IIPOTPeccuii u
HpuBeJuTe IIPUMEP TAKUX IIPOIPECCUl.

. Pemmre cucremy

tg?m(z —y) +ctg?n(y — ) = 932211 +1,
z2 + 4% < 10.

. Ilmockocrs mpoxoaur depes Touky K, jexamiyio Ha pedpe SA mupaMmuisi
SABC, nenut 6uccekrpucy SD rpanm SAB u meanany SE rpann SAC no-
moslaM. B KaKoOM OTHOIIEHHHU 3Ta TJIOCKOCTH JEJUT OObeM MUPAMUJIBI, eCJIn

SK:KA=SA:5B=27
. Haiizure Bce 3HAUeHNS @ TP KaxKJOM U3 KOTOPBIX yPAaBHEHUE

25~ 17=al 1og %(xQ —2x+3)+ et logy/7(2|z —al +2) =0
WMeeT POBHO TPHU PA3INIHBIX PEITEeHMUS.
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MockoBckuii rocyjapCTBEHHbIN yHUBEPCUTET
nmenu M. B. JlomonocoBa

Onumnuada «Iloxopu Bopoboéev, zopoiy

Bapuanm 6-2 (2. Ya)

. Pemmre ypaBHeHne

Q-—z4+2HQ-z+22 - +20) =10 —-2z4+22 - +2%2%

. Be apudmernueckne mporpeccun cogepxkar 1mo 2015 wienoB Kaxmgasa. OTHO-

HIEHHUE TIOCJIETHErO 4jeHa IePBOM NPOrpeccuu K NepBOMYy 4JieHy BTOPO#l paBHO
OTHOIIEHUIO IIOCJIeJHero 4jieHa BTOPOHl MpOorpeccuu K IepBOMYy 4YjIeHy IIepBoil
u paBuO 5. OTHOIIEHNE CYMMbI BCEX UJIEHOB MEPBOl IPOTPECCUU K CYMMe BCEX
9IEHOB BTOpOI paBHO 2. HaiimmTe OoTHOINIEHWE Pa3HOCTEN STUX MPOTPECCHil T
HpUBEJUTE LIPUMEP TAKUX HIPOIPECCUil.

. Pemure cucremy

th 7T(2$ - y) + sin? 7r(1y72:1:) - 3322-910-1 + 2’
z? + 4% < 10.

. IInockocts mpoxomut ueped Touky K, mexamiyio Ha pebpe SA mmpamums!

SABC, nemar memmannl SD u SE rpaneit SAB nu SBC nononam. B xkaxom
OTHOIIEHUH 3Ta IIOCKOCTDh AEJNAT 00beM mupamuabl, ecau SK : KA = 27

. Haiinqure Bce 3Havenus: a npu KaxkKI0M U3 KOTOPBIX yPaBHEHNE

91—l log y(a? + 22 + 3) + 377 "2 logy 5(2]z — a] +2) =0
AMEET POBHO TPU Pa3JINYHBIX PEIICHU.
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MockoBckuii rocy1apCTBeHHbIIT YHUBEPCUTET
umenu M. B. JIomonocosa

Onumnuada «Iloxopu Bopobwésv, 2opviy

Bapuanm 7-1 (2. Cmasponoan)

. U3 gerripéx Geryuos: Anrona, Bopuca, Bukropa u I'puropusi, — BTOpOE Me-
cTO 3aHs1 caMblii crapmmii. [Ipu sroMm AnTOH mpoberkaJi AucTaHiuio ObicTpee,
1eMm BukTop; I'puropmit — 6wicTpee, uem Bopuc u BukTop. U3BectHo Tak:ke,
aro Bopuc craprie Anrona, a Bukrop crapiie ['puropusi. B kakom mopsijike
pUHUITIEPOBAIH CIIOPTCMEHBI?

. Ha pocke mammcans! uncna 1, 2, ..., 2015. Hag amMu mocae1oBaTeIbHO TTPO-
nmenbiBaioT 2014 omepariuii, IpudeM N-s MO CUETy OMepalldsl COCTOUT B CJIEIY-
OIEM: TPOU3BOJILHBIE JIBA, YUCIa @ U b (M3 3aMMCAHHBIX HA JIOCKE) CTUPAIOTCS
7 JTOTMUCHIBAETCS OJTHO YHUCJIO0, PABHOE %b. Yto ocraneTcsa HA JOCKE B KOHIIE?!

. B uernipéxyronpauk ABCD co croponamu AB = 2, BC' = 4, C'D = 5 Bnu-
cajm OKPY?KHOCTHh M BOKPYT' HErO ONMCaIM OKPYKHOCTh. Halizmre niomais
IeTHIPEXYTOTHLHUKA.

. Pemmre ypasuenwue:

cosdx — 6cos? 2z + 8 cos? x -
6z —x2—5

. Ilpm Kax10M 3HAYMEHUN @ PEITNTe ypaBHEHNE

|z —1|+|z+1|+|z—2|+|x+2|+ |z —3|+|z+3]|+- - -+ |xr—2015|+ |z +2015]|+
+ 222 4+ 2a® + 4030% — 8060z — 8060a = 4030z.
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MockoBckuii rocyjapCTBEHHbIN yHUBEPCUTET
nmenu M. B. JlomonocoBa

Onumnuada «Iloxopu Bopoboéev, zopoiy

Bapuanwm 7-2 (2. Cmasponoav)

. U3 gerpipéx sbikHEKOB: AHnpes, Bopuca, Bamepusa n I'emnaans, — BTopoe

MecTo 3aHs1 camblit Muaamuit. [Ipu stom lennaguit bunummpoBas panbiie,
gem Bopuc; Arnpeit — panbie, uem Bopuc u Basepuii. I3pecTHo Tak:ke, 910
Basiepuit maame Iennagust, a Bopuc muagme Anjpesi. B kakom mnopsijke
GUHUITUPOBATH CIIOPTCMEHBI !

. Ha mocke manmcanwr aucaa 1, 2, ..., 2014. Hag aumu mocsieoBaTeIbHO TTPO-

nenbiBator 2013 omeparnuii, IpudeM n-s IO CUETY ONePAIUsl COCTOUT B CJETY-
IOIIeM: IMPOM3BOJIBHBIEC JIBa YUCJIa G 1 b (I/IS 3aIlIMCaHHBIX Ha ﬂOCKe) CTUPAIOTCA
7 JOTMCBHIBAETCS OJTHO YHMCJIO0, PABHOE %b. Yrto ocraneTcs Ha JOCKE B KOHIIE?!

. Bokpyr gerwipéxyronpauka ABCD co croponavmu AB =3, BC =2, CD =5

OTIUCAJIM OKPY2KHOCTH U B 9E€THIPEXYTOJbHUK BIIUCAJM OKPYKHOCTH. Haitmre
IJIOIA/Ib YeThIPEXYTOJbHUKA.

. Pemnre ypasuenne:

cosdx — 4cos? 2z + 6 cos? B
4o — 22 +5

. Ilpnm KaxX710M 3HATMEHUN C PEITNTEe ypaBHEHNE

|z —1|+|z+1|+|z—2|+|z+2|+|x—3|+|z+3|+- - -+ |r—2014|+ |z +2014|+
+ 222 + 262 4+ 40282 — 80562 — 8056¢ = 4028z
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r. Yejabuuck

r. Bpsanck

r. Yebokcapbt

BapuwaHT BapuaHT 3-1

BapuaHT 3-2 BapmanT 4-1 Bapuant 4-1 BapmaHT H-1 BapuaHT H-2
Bagaqa
1 despasa B 16 : 00 8 despansg B 21 : 00 110 2 u3Jesiusi BECOM 2 U 3 Kr, | 10 2 W3/e/us BECOM 3 U D KT, Yuco 6oibIe Yucao menbiire
9 m3genmit Becom 10 KT 12 uznmenwnit Becom 7 Kr KOPHH KOPHHA
asin 2 asin 2
3 97 4ul/4 27u 1/3 Ri=— 2 | R =—72,
51n(°‘+6) sin(ﬁ2a)
Ry — asin g Ry — asin §
sin(*+2) sin(25%)
(=5 7/6) U (% §] -2 -5) U (5 12) n = 2007 n = 2016 e | L4
—-7—-+15 -8 —+/15 a) V/3; 0) \/% a) V/5; 6) \/% [ 0%(1),13 )TOHH [911,11 )TOHH
azl,azl—i—logg)%ﬁ a:(),a:logglﬁi%ﬁ (/24 2mn; 7+ 21k), n,k € Z | (27mn;3w/2+ 2wk), n,k € Z i\/@ i\/2(\/5—1)
r. Yda r. CraBpormoib
BapuaHnT 6-1 BapuaHT 6-2 BapuanT 7-1 BapuaHT 7-2
Bagaqa
1 -1;0 0;1 I'puropuit, Bopuc, Aaron, Bukrop | Aumpeit, Basepuit, [eanauit, Bopuc
2 26 7 2015 2014
3 (1; (2n +5)/4), (1;(2n +9)/4), 2v/30 6v/5
n=-8-7,-6,...,—-1,0,1,2, 3 | n=-10;-9;-8,..., -1, 0, 1
4 16/119 8/37 7/3; 2w /3; 47/3 7/3; 2w /3; 47 /3
5 a=1/2;1;3/2 =-3/2; —1; —1/2 Ecma a = 2015, o z = 2015; Ecma ¢ = 2014, To z = 2014;
ecan a # 2015, To pemrenuit HeT ecan ¢ # 2014, to pemenunii HeT




