YBaxaemeble KoJliery, noyib3oBarenu cuctremol "Cratl pan’!

21-22 suBaps 2013 roga mo agpecam mkon Poccuu MoleHHWKamM# ObLTO
pa3ociiaHo MHUCBEMO sIKOOBI OT wMeHH pykoBoamrtens PLIOM, B koTopom
collepkalicsi JOKYMEHT ¢ TpeOOBaHMEM BBECTH CBOM HOBBIE TApoJK Ha
dummHrOBOM  caiite  (agpec  caiita  oTimMuancs  OT  O(HIHATBHOIO
aapeca http://statgrad.org ans Hekoeidi “npoBepku”. IlogoOHbIE pacChUIKK
MPOW3BOJWINCE W pPaHbIE, W, BEPOSATHO, OYAYT MPOUCXOIUTHh B JajbHEHIIEM.
Ecnu BBl Tponuii Ha MOIICHHWYECKUW CalT, agpec KOTOporo ObUI yKa3aH B
JOKyMEeHTe, W BBEJIM TaM CBOM IMapoJid, CPOYHO cooOmmTe 00 HSTOM Ha
odunmanpHyro nmodty Statgrad@mioo.rue€iu BeI He cAeNlald 3TOro IO CHUX I0p)
JUIL 3aMEHBbI [IapOJIEH.

B mporuBHOM ciaydae Bamm maponu Moryt OBITh  HCIIOJIB30BaHbBI
MOIIIEHHUKAMH B CBOUX IEJISIX.

OGpamraiiTech K HaM Tak ke B cllydyae MOJyUYeHUs JPYTUX MOJOOHBIX MHUCEM C
aipecoB, He COBMAAIONINX C O(UIUAIBHBIMHU, C IOJO3PUTEIBHBIMH CCHUIKAMHA
WIA PEeKBU3UTAMU.

Hammu O(i)H]_IPIaJILHBIe KOHTAKTBhI.
statgrad.org

statgrad.mioo.ru
statgrad@mioo.ru

* - . . -

@ummar (anrr. phishing, ot fishing — peiOHas 0B, BBIY)KUBaHWE) — BHUJ HHTEPHET-
MOIIIEHHHYECTBA, IEJIbI0 KOTOPOTO SIBJISIETCS MOJYYEHHE J0CTyNna K KOHQHUICHIIMATbHBIM
JIAHHBIM TI0JIb30BaTeNiel — JIOTMHAM M M[apoJisM. DTO JOCTHraeTcs MYTEM IPOBEICHHUS

MacCOBBIX PAacChUIOK 3JIEKTPOHHBIX ITHUCEM OT MMEHM IOIYJSPHBIX OpPEeHIOB, a TAKKe JMYHBIX
COOOIIEHUI BHYTPH Pa3INYHBIX CEPBUCOB.
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHre TPeHUPOBOYHON paboThl Mo MatemaTuke naérest 4 vaca (240 mun). Pabora
COCTOMT U3 JIBYyX YacTel U conepkut 183ananmii.

Yacte 1 comepxkut 14 3amanmii ¢ kpatkum orBetoM (B1-B14) 6asoBoro ypoBHS MO
Marepuany Kypca MaTeMaTHKU. 3aJaHusl 4acTH 1 CYUTAIOTCS BBIIIOJHEHHBIMH, €CJIH TOJydeH
BEPHBIN OTBET B BUJIE 1IEJIOT0 YKCIIa UM KOHEYHOH IeCATUUHOM Jpo0u.

Yactb 2 cogepxut 4 6onee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
Ipu vX BBITIOJIHEHUH HAJIO 3aIMCATh TIOJHOE PEIICHUE U OTBET.

CoBeTyeM JUIsl 5KOHOMHHM BpeMEHH IIPOITYCKaTh 3aJaHHe, KOTOpoe He yHaéTcsl BBHIIOJNHHUTH
cpasy, W MepexOWTh K cienymomeMy. K BBINONHEHHIO MPOIMYLIEHHBIX 3aJaHAil MOXKHO
BepHYThCs, ecin y Bac ocraneTcst Bpemsi.

Kenaem ycnexal
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Matemaruka. 11 knacc. BapuanT 1 3 Martemartuka. 11 knacc. BapuanT 1 4

Yacrs 1 B3 | Haiimure ruiomams  TPEyroJbHHKa, BEPIIMHBI Y
KOTOPOro UMerT KoopauHaTthl (1;7), (9;7), (8;9). Y

Omeemom na 3a0anus BI-Bl4 oOondicno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHCHEUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuil nucamo He HyMHcHO.

B1 | [Toe3n MockBa-OpenOypr ormpasisiercss B 17 : 25, a npuObiBaet B 19 : 25 Ha
CIICAYIOIUI JIeHb (BpeMsi MOCKOBCKOE). CKOJIBKO YacoB 103/ HAaXOIUTCS B IyTH?

=/ P (S

1Y)

OrtBert: 0

B2 | Ha pucyHke )XUpHBIMH TOYKaMH I0Ka3aH Kypc KUTAHCKOIO H0aHsl, yCTaHOBJICHHBIN Orger:
Hentpobankom PD, Bo Bce paboune nuu ¢ 23 ceHtsiops mo 23 oktsaops 2010 roxa.
ITo ropu3oHTanu yKa3plBalOTCS 4YHCIa MecAla, 0 BEPTUKAIM — LieHa KUTalCKOro
10aHs B pyOssax. g HarmssIHOCTH JKHUPHbIE TOYKH HA PUCYHKE COEIMHEHBI JTMHUEH.
Onpezpenure Mo PUCYHKY HAMMEHBLIMH Kypc KHUTAWCKOro I0AHs 3a yKa3aHHBINA
nepuoj. OTBeT gaiiTe B pyOIsx.

46.4 ] e o B4 | ABTOMOOWIBHBIN XypHAJ ONpPEIENsieT PSHTUHTY aBTOMOOMIICH Ha OCHOBE OICHOK
6.2 6e3onacHoctu S, kompopra C, QpyHKIHOHATBHOCTH F, KadecTBa O W nu3aitHa D.
’ \ / \ Kaxaplii oT/IeIbHBIN TOKA3aTeNIb OLEHUBACTCS YUTATENSIMU KypHAJA 10 S-0ailib-
46,0 \ HOU 1IKaje. PeTuHr R BeraucisieTcs o Gpopmye
45,8
45.6 \ R:3S+2C+2F+2Q+D
454 50
45,2 B Tabnuiie naHbl OLIEHKH KaXJIOTO TOKaszaTels Uil TPEX Mojenell aBTOMOOWIIEH.
45,0 Omnpenenure, KaKOH aBTOMOOHIIb MMEET HAaWBBICIINK peUTHHT. B OTBeT 3amuimuTe
448 3HaYEHHUE ITOTO PEUTHHTA.
! Mopgean .
44,6 A Be3onacHocts| KompopT| @ynkuuonanbHocth Kauectno|/(u3aiin
\ / aBTOMOOMIIS
44,4 vV 1 A 3 3 2 1 5
44,2
2324252829301 2 5 6 7 8 9 12131415161920212223 b S 3 4 3 4
B 1 2 2 1 4
OTtBer:
OrtBer:

BS | Haiinure kopeHb ypaBHEHUs /13 + 2x = 5.

OtBer:
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Maremaruxa. 11 kinacc. Bapuanr 1 5

B6 | Ocrprie yriibl npsMOYTOJIBHOTO TPEYTOJILHUKA PABHBI 85 °
u 5° Haiinute yron Mexmay BBICOTOW M OMCCEKTPUCOH,
MPOBEAEHHBIMH 13 BEPIIMHBI IpsMoro yria. OTBeT naiTte
B Ipajycax.

A Do B

OtBer:

50sin19° - cos19°
sin38° '

B .
II Haligure 3HaueHne BBIpa)KEHUS

OtBerT:

B8 | Ha pucynke uzobpaxén rpaduk mpousBomnoi y=f'(x) ¢ynxmum f(x), ompe-
nenéHHoit Ha naTepBaie (—8; 9). Haliaure KommuecTBO TOUeK MUHUMYMa (DYHKIIHU
f(x), npuHauIeKANMX OTpe3Ky [—4; 8]
¥ y=f'e)

OtBer:

B9 | IMnomans 60x0BOM MOBEpXHOCTH HUIMHApPa paBHa 407, a TuaMeTp
OocHOBaHUS paBeH 5. Haliaute BrICOTY HMIUHAPA.

OtBer:
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B10 | Konkypc ucnonuureneil nposoautcs B 3 nHs. Beero 3asBineno 60 BbICTYIIIEHUN —
[0 OJHOMY OT KaXIOH cTpaHbl. B mepBblii neHb 36 BBICTYIUICHHH, OCTajbHbIE
pacrpefesieHbl TOPOBHY MEXKIYy OCTaBIIUMMCSA AHAMH. [lopsaok BbICTYMJIEHUI
ompenenserca skepeObEéBkoil. KakoBa BepOATHOCTH TOTrO, 4YTO BBICTYIUICHHE
npesacraBuTens Poccun cocTonTest B TpeTH JIeHb KOHKypca?

OTBerT:

B11 | Bo ckonbko pa3 yBeamdutcs 00bEM Kyba, eciam Bce ero pébpa
YBEJIMYUTH B 5 pas?

OTBerT:

B12 | Ans onpenenenus >3pPeKTUBHON TeMIIEpaTypbl 3BE3 UCHOIB3YIOT 3aKoH Credana—
BonbiiMana, cormacHO KOTOpPOMY MOIIHOCTh HW3JIy4€HHs Harperoro Tena P,
u3MepsieMasi B BaTTax, NPsSMO IPOMOPUUOHATBHA IUIOMIATH €r0 IIOBEPXHOCTH U

. o 4 _
yeTBEPTON cTemneHn Temmeparypel: P =oST ', tae 0=15,7-10 8 IIOCTOSIHHAS,
wiowaas S u3Mepsaercst B KBaJpaTHBIX MeTpax, a Temmeparypa I'— B Ipalycax

2 2
KenbBuna. M3BecTHO, 4TO HEKOTOpas 3Be3Ja MMEET IUIomaap S = g 1020 m .

a 3JIy4aeMas er0 MOIIHOCTh P =9,234 . 10 Br. Omnpezaenure TeMIepaTypy 3Toi
3Be3bl. [IpuBeante oTBeT B rpamycax Kenbuna.

OtBer:

B13 | IlepBrrit craB copepkut 5% mean, Bropoit — 12% mean. Macca BToporo crijiaBa
OoJIbIle Macchl IEpBOro Ha 5 Kr. M3 3THUX JBYX CIUIABOB MOJYYHJIM TPETHH CILIaB,
comepxkammii  11% wmemu. Haiinute wmaccy Tperbero crutaBa. OTBeT maiite
B KHJIOTPaMMax.

OtBer:

B14 | Hajinure TOUYKY MakCUMyMa (QyHKIHH y = 1og3(1 1 +4x— xz) -2

OTBerT:
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Marematuka. 11xiacc. Bapuant 1 7

Yacrb 2

Jna 3anucu pewenuit u omeemos na 3adanuns Cl—C4lucnonv3yiume o1ank omeemos No2.
3anuwiume cHauaaa HoOMep GbLINOJIHAEMO20 3A0aAHUA, A4 3amemM HnojaHoe 000CHOGAHHOE
peuteHue u omeem.

C1l . (3n
a) Pemte ypapnenue COS2X = SIn (? - x).
3n 5n
6) Haiimure KOpHU 5TOTO ypaBHEHUS, IPHHAIJIEKAIINE TPOMEKYTKY ) 5 >

c2 | B npaBuibHOi TpeyrompHO#l mHpamuae SABC ¢ ocHoBannem ABC crtopona
ocHoBaHHMs paBHa 8, a yron ASB pasen 36°.Ha pebpe SC B3sra Touka M Tak,
yto AM — Ouccektpuca yrma SAC. Hailigute mioniaae ceueHUs MUPaAMUJIB,
npoxosiiero yepe3 Touku A, M u B.

C3 | Pemnurte cucremy

2 +0,5x\/§—2>
0,55—-1 0,5/5—3

L ( 2 +x—4)2<25
X—4 2 — 4

C4 | OkpyxHocTh, BiucanHasi B Tpeyroibiuk ABC, miomas kotoporo pasHa 66,
KacaeTcsl cpeJlHeld JIMHUH, apajuiebHo# ctopoHe BC. UzBecTHO, uto BC = 11.
Haiigute ctopony AB.

)
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHre TPeHUPOBOYHON paboThl Mo MatemaTuke naérest 4 vaca (240 mun). Pabora
COCTOMT U3 IBYX YacTel U conepxut 183ananmii

Yacte 1 comepxkut 14 3amanmii ¢ kpatkum orBetoM (B1-B14) 6asoBoro ypoBHS MO
Marepuany Kypca MaTeMaThKu 3afiaHusi 9acTH 1 CYMTAIOTCS BBIMOJHEHHBIMH, €CIU MOTydYeH
BEPHBIN OTBET B BUJIE 1IEJIOT0 YKCIIa UM KOHEYHOH IeCATUUHOM Jpo0u.

Yactb 2 cogepxut 4 6onee cnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
Ipu vX BBINIOJIHEHUH HAJIO 3aIKCATh IIOJIHOE PEICHUE U OTBET

CoBeTyeM Ul 5KOHOMHHM BpeMEHH IIPOITYyCKaTh 3aJaHue, KOTOpoe He yHaéTcsl BBIIOIHHUTH
cpasy, W TMepeXOAWTh K cienymomeMy. K BBINONHEHHIO MPOMYLIEHHBIX 3aJaHANl MOXKHO
BepHYThCsI, ecin y Bac ocraneTcst Bpemsi.

Kenaem ycnexal
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Maremaruxa. 11 knacc. Bapuant 2 3

Yacrs 1

Omeemom na 3a0anus BI-Bl4 oOondicno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHCHEUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuil nucamo He HyMHcHO.

B1 | B kBaptupe, riue npoxuBaer A., yCTaHOBIIEH MpHOOp yuéra pacxoma ropsiueii Boasl
(cuérumk). 1 mMapra c4éTUMK TMOKa3bIBaj pacxox 896 ky0. M Bouwl, a 1 ampens —
907 xy0. M. Kakyto cyMMy JOIDKEH 3aIUlaTHTh A. 3a TOPSYyIO BOAY 32 MapT, €CIH
IIeHA 3a OJJMH Ky0. M ropstaeil Boasl coctaBisieT 81 p.? OTBeT maiite B pyoOssix.

OtBerT:

B2 | Ilpu pabote ¢onapuka Oarapeiika MOCTENCHHO pa3psHKACTCs, M HAMPSDKCHUE
B DIICKTPUYECKOW 1enu (oHapuka magaeT. Ha pucyHke moka3zaHa 3aBUCHMOCTb
HaNpsDKEHUsI B IIEMTH OT BpeMeHH paboThl (oHapuka. Ha ropusoHTanmbHON ocu
oTMe4YaeTcs BpeMs pa0oThl (oHapuKa B Yacax, Ha BEPTHKAIBHOH OCH —
HanpspDKeHHue B BosbTax. OTmpenenuTe M0 PUCYHKY, Ha CKOJBKO BOJBT YIanET
HaInpspKeHUE 3a 6 4acoB paboTH (hOHAPHKA.

18

16
14
A
10 =
08
06 -
04
02
00
0 1 2 3 4 5 6 7 8 9 10

OtBer:
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B3 | Ilnomans 3akpalieHHOTO CEKTOpa, H300paKEHHOTO Ha KJIeT4aToil Oymare
(cm. puc.), paBHa 22,5. Haliaure turomasb Kpyra.

EN

HPEENSN
s
BN

OTtBer:

B4 | st TpaHciopTupoBKM 26 TOHH rpy3a Ha 150 KM MOMKHO BOCIIOJIB30BaThCs
ycayramMu ofHoW M3 TpéX QupM-nepeBo3yukoB. CTOMMOCTb MEPEBO3KU U
rpy30Mo0bEMHOCTh aBTOMOOMIICH ATl KaXKIOro NEepeBO3UUKa yKa3aHbl B TaOmuIie.
Ckomnbko py6ieii mpuaETcst 3aMIaTuTh 3a CaMyro JeIEBYIO0 EPEeBO3KY?

CTouMOCTh nepeBO3KN I'pyzonoabémuocTtb
IlepeBo3unk OJTHMM aBTOMOOHJIEM aBTOMOOMJIeH
(py6. Ha 10 xm) (TOHH)
A 20 0,4
b 50 1
B 110 2,2
OrBert:
B5 x—1 x—1
Pemre ypaBHenue ——— = ———. Eciin ypaBHeHue nmeeT 0osiee OHOTrO KOPHS,
5x+8 4x+3
B OTBETE 3aIMUIINTE OOJBIINI U3 KOPHEH.
OrBert:
B6 | OauH ocTphlif yroa MpsIMOYTOJBHOTO TPEYrojbHHUKA Ha B

55° 6onpmie apyroro. Haiiaute Gomplimii OCTPBIA YrouI.
OtBeT faiiTe B rpamycax.

OtBer:
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Maremaruxa. 11 knacc. Bapuant 2 5

_B7 | 18(sin224° - cos?24°)

Haiigure 3HaueHNE BBIpOKCHUS
cos48°

OtBer:

B8 | Ha pucynke n3obpaxén rpaduk npousBomHoi y =f'(x) ¢yukuun f(x), ompe-
nenénHo Ha wuHTepBase (—14; 9). Haiiaure KomnM4yecTBO TOYEK MaKCHMyMa
¢byHkuum f(x), npuHauiexkammx otpesky [—10; 7].

v Y

,j):f (x)
1A

\ A\

\ PN / \ 1 / \
-14 X

0 2 |
NN N A~ N
N/ h

OtBerT:

B9 | B cocyn, umeronuii popmy koHyca, Hamuiau 30 MJI KHIKOCTH JIO TOJIOBHHBI
BBICOTBI cocyna (cM. puc.) CKOJIBKO MWUIMIMTPOB KHIKOCTH HYXKHO JIOJHUThH
B COCY/I, YTOOBI 3alIOJTHUTH €T0 J0BEpXY?

OtBer:

B10 | Ha cemunap mpuexamu 6 yuénbix n3 ['ommannuu, 5 w3 Uranum u 4 u3 Yexun.
IMopsnok moxmanoB ompexnenseTcs kepeObEBKoil. HalianTe BepoITHOCTH TOTO, UTO
YEeTBEPTBHIM OKa)KETCS NOKIaR yudéHoro u3 ['ommanann.

OtBerT:
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B11 | Haiinure paccrosinne mexay Bepumnamud 4 u C; MHOTOTpaHHHKA, M300paEH-

HOI'o Ha pUCYHKC. Bcee JABYI'PAHHBIC YI'JIbl MHOI'OI'paHHUKA IIPAMBIC.
Dy

OTBerT:

B12 | JIns oOorpesa moMerieHusi, TeMIepaTypa B KoTopoM paBHa T, =20°C, dyepes
panuaTtop OTOIUIEHMs IIPOIIyCKAalOT TIopsiuylo BoJy Temueparypoil 7, =48°C.
Pacxon mnpoxopsmeit 4depez TpyOy Bombl m = 0,6 kr/c. Ilpoxomss mo Tpyoe
paccrosHue x (M), Boga oxhaxaaercs npo Ttemneparypel 1(°C), mpu-

.. cm 1, - T, ..
uéM X = oc—logzu (M), Tme c=4200 m: —  TEIIOEMKOCTb BOJIbI,
y T-T, kr - °C
Bt .
y = 63——— — koodduument teroodmena, a a = 1,5 — nocrosuuast. J1o kakoi
M .

TeMIiepartypsl (B rpagycax Llenbcus) oxmaanTes Boxa, eciii JutinHa Tpyos! 120 m?

OtBer:

B13 | Umeercs aBa crutasa. [lepsslii conepaxur 10% Hukens, Bropoit — 25% nuxens. U3
9TUX JBYX CILIABOB IOJIy4WJIM TpeTUi cruiaB maccoil 150 kr, comepxammii 20%
Hukessd. Ha CKonbKO KWJIOrpaMMOB Macca IE€pBOIO CIIaBa MEHbILE MacChl
BTOpOTO?

OtBer:

2
E Haiinute HauMeHblee 3HaUeHre GyHKIUU y = 3* e

OtBer:
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Matemaruka. 11 knacc. Bapuant 2

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C4 ucnonv3yiime 61anK 0omeemos
Ne 2. 3anuwiume cHauana HOMeEpP GbLINOIHAEMO20 3A0AHUA, 4 3Amem HNOTHOE

oﬁocuoeannoepemenue u omeem.

E a) Pemnre ypaBHEeHHUe cos2x = sin(x + %)

0) Haiigure KOpHH 3TOTO ypaBHEHUS, TPUHAIJICKAIIE TPOMEXKYTKY [—27; —7 .

C2 | B npaBunbHoO# TpeyronbHoil mupamune SABC ¢ ocHoBanueMm ABC yron ASB paBeH
36°. Ha pebpe SC B3sita Touka M Tak, yro AM — Ouccekrpuca yria SAC.
[Tnomane cedeHns mMHpaMUAbI, TPOXOAAIIETO depe3 Touku 4, M u B, paBHa

25+/3. Haiiiure CTOPOHY OCHOBAHHSL.
o o wi-e.,
xW3-3 xJ3-9 7
10 5x—21)2 25
+ <=
Sx-21 10

Pemmre cucreMy HepaBeHCTB:

4
C4 | OxpyXHOCTb, BIHCaHHAasi B TpeyroipHUK ABC, miomaab KOToporo pasHa 114,

Kacaercs cpeiHel JuHuM, napamiesnsHoi croponHe BC. U3sectHo, uro BC = 19.
Haiinure cTopony AB.
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