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Marepmarbl BCTYMUTENbHBIX
>k3ameHoB 1999 ropa

NHCTUTYT eCTECTBEHHbBIX HOYK
1 3KONOTMK Npw
«Kyp4yaToBCKOM MHCTUTYTEY

MATEMATUKA
THucomennolii 3x3amen

1. {151 BceX BO3MOJKHBIX 3HAYEHMI Ma-
paMeTpoB a@ u b pelnte ypaBHeHUe

\/logd (ax) +log (ax) +

+ ‘/logd(x/a) +log (a/x) =b.
2. Onpenenure 3Havenuss 0, y10BJIeT-

BOPSIOIIUE HEPABEHCTBY

2 a 2
cos 3+pcos az=1

A7 Beex 3nadennit p OR.

3. Ha koopHaTHOII 11JI0CKOCTH 33/1a-
HBI ipsiMble y = 6x + 7 n y = —8x — 14.
Kakgas u3 aByx mapaGos Buma y =
= +x° + ax + b xacaercs o6enx aTHX
npsambIx. Onpezennre ypaBHEHUS 3THX
napa6osi. Haiigure nomaas S ¢urypoi,
rpaHuIlell KOTOpPOH SBJISIOTCS yKa3aH-
HbIE BBIIIE MPsIMble W TapaGoJibl.

4. Omnpegenute HavMeHblllee W Hau-
6oJiblliee 3HAYCHUS BbIPASKEHUS

xX+y-— |x - y|
TIPU yCJIOBUH, 4TO x’ —xy+ y2 =4.Ilpu
KaKUX X U ¥ JOCTUTAIOTCSI 3TH 3HAUCHUS ?

3. YUerbipexyroapunk KLMN Brncan
B OKPY>KHOCTb. Uepes ero BepHmHbl Ipo-
BeJICHbl KacaTeJbHble K 9TOH OKPYXK-
HOCTH, 00Pa3ylolre TAaK)Ke BIMCAHHBII
yerpIpexyrojbuuk. Hafiinte mnuomanb
yerpipexyroibuuka KLMN, ecan ero
nepumerp pasen p, u MN,/ML = 2,
MN /KL = 8.

6. Otpesok PQ mapaJeseH MJI0CKO-
CTH, B KOTOPOH JIEXKHUT MPSMOYTOJbHUK
KLMN, npuuem KL =1, PQ = 3. Bce
cTopoHbl TpsiMoyroabHuka KLMN n
orpesku KP, LP, NQ, MQ, PQ kacaiot-
¢ Hekortoporo mapa. Haiiaure paaunyc
napa.

7. He momb3ysch KaJabKyJSITOPOM,
olIpe/ieJINTe 3HaYeHue BbIPaKeHUs

sin 10°$in 50°€in 70°.

DPU3INKA
IHucvmennwill sx3amen

1. /IBa 0IMHAKOBBIX KJIMHA ¢ MaccamMu M
u yrjaMu pacTBopa O MOMEINIeHbl B
yT0J1, 00PA30BAHHDBII TJIAKUMHU TTOJIOM 1

CTEHKOM, KaK MOKa3aHo Ha pucyHke 1.
Koaddumuent tpennss Mexxy conpuka-

-

Puc. 1

CAIOMUMUCS TJIOCKOCTSIMU KJIMHbEB M.
1) Kakum foxeH GbITh 3T0T Koo dutm-
€HT, 4YTOOBI KJINH A MOT GbITh BbIJABJIEH
BBEPX FOPU3OHTATBHOU cHIoi F, mpuJio-
xenHoit k kmuny B? 2) Kaxoit gomskmna
ObITb 9Ta cuja HpH 33JaHHOM H? B
cTeHe BOJIM3HM 110J1a CleJlaHa BbIEMKA JIJIsT
TOTO, YTOOBI KJUH B MOT GbITb IIPOJIBH-
HYT B TOPU30OHTAJIBHOM HAIIPABJIEHWUH.

2. UjeasbHBI ra3 COCTOUT U3 MOJIe-
KyJI a30Ta, 4aCTb U3 KOTOPBIX [HCCOIIH-
UpoBaHa Ha atoMbl. B mporecce u3o06a-
PHYECKOr0 HarpeBa aGCOIOTHAS TeMIIe-
paTypa aTOro rasa Bospacraer ot 1, 10
T,, upu aTOM ra3 cosepuraer padory A.
Kaxoe K0JIMYeCTBO TEMJIOTHI OBLIO TOJI-
Be/IeHO K a3y, eCcJli U3BEeCTHO, UTO CTe-
neHb aucconmanuu raza (10715 gucconu-
MPOBAHHBIX MOJIEKY.1) BO3PACTACT OT O,
JI0 O,, a 3HEePrus JUCCOUMALUK OJIHOM
MoJieKy/ibl paBHa € ? Umceno creneneit
cBOGOABI MOJIEKybl asota (¢ yueTom
Kose6aHuii) cuutaTh PaBHbIM 7.

3. Toukas Tpy6ra KBajparHoii (op-
MBI, 3aIOJHEHHAS >KHJKOCTbIO POBHO
HAIIOJIOBHHY, MOKeT CBOOO/IHO BpalaTh-

\le

I
4)

Puc. 2

Cs1 BOKPYT BEPTHKAJBHOIN OCH, CMEIIeH-
HOIl Ha HEKOTOPOE PACCTOSTHHE OTHOCH-
TeabHo ocu cummerpun (puc.2). Ilpm
BpaIlleHNH PAMKHU C YaCTOTOUW £ BBICOTHI
cTOJIG0B JKUKOCTH PA3JUYAIOTCS B [BA
pasa. 1) Bo CKOJbKO pa3 Hy>KHO yBe-
JUYUTH YaCTOTY BpalleHus, 4YTOOBI
JKUJIKOCTD 3alOJHUJIA JlajbHee KOJIEHO
noJHocThI0? 2) Bo CKOMIBbKO pas HyKHO
YBEJUYUTh CMeNIeHWe OCU, YTOObI BbI-
MOJIHUTD TO K€ ycJaoBue 6e3 u3MeHeHUs!
YaCTOTBI BpalleHUs] PaMKH?

4. B omHOPOIHOM MAarHUTHOM IOJIE C
WHIYKIIMeH B HaXoAdTcs JIMHHbIE Bep-
TUKAJbHBIE TTPOBOJIAINNE PEUKU, PACIIO-
JIOKEHHbIE B IIJIOCKOCTH, MEPIEH/INKY-
JsipHoil simHusM tiodist. 1o peitkam, pac-
CTOSIHME MEeXJy KOTOPBIMU [, MOJKET
CKOJIb3UTH Ge3 TPeHUs IIPOBOJHUK Mac-
coit m (puc.3). Bepxnue KOHIbI peek
3aMKHYTbl Ha KaTYNIKy WHIYKTHBHOC-

L

Puc. 3

TbIO L, a HIDKHHME KOHIIBI PA30OMKHYTBI.
1) Oupenennre paccTosiHUE, Ha KOTO-
poe IepeMecTHTCSI MIePBOHAYAJIbHO IIO-
KOSIIUIICSA IIPOBOJHUK, €CJH €ro MTHO-
BEHHO Pa3orHaTh BHU3 JI0 CKOPOCTH D).
2) Haiigure MaKCUMAJbHYIO CKOPOCTb
MPOBOJHUKA W TOK B KAaTYIIKE B 3TOT
MoMeHT. CONpOTUBJIEHNE TTPOBOHUKOB
U CAMOMHAYKIMIO TIeNH He YYUTBIBATD.

3. Toueunslit ucrounuk cBera S pacro-

w
v
n
o S \ o
T@ \‘\
Puc. 4 )
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JIOsKeH Ha pacctostuuu d ot cobuparonieii
JIMH3bI HA ee TJIABHOW ONTHYeCKOil ocu
0OO0'. doxycHOe paccTOsHUE JUH3bI
F < d. B HEKOTOPBIF MOMEHT BpEMEHU
JIMH32 HAYMHAET BPALIATHCS C MOCTOSH-
HO¥ YTJIOBOI CKOPOCTBIO W) OTHOCHUTEJIb-
HO OCH, ITPOXO/ISIIEIT Yepes IEeHTp JHH3bI
u nepuengukyaapuoii OO' (puc.4).
Haiiziute yckopenue, KoTopoe npuoGpe-
Taet u306pasKeHue HCTOYHUKA CPasy Moc-
Jie HavyaJa BPANEHNUsT JIMH3BI.

Hy6auxayuio nodzomosun C.Domuues

NHcTutyT kpuntorpadum, cessm

1 MHOOPMATHKM
Axapemmn OCB PO

MATEMATUKA

Tucomennvlii sx3amen

Bapuanrt 1

(paxywmem npuxiadnoii mamemamuxu,)

1. Haiizute Bce aeiicTBUTEIbHBIE KOPHU
aare6panieckoro ypaBHEHUs
2

1 1
3x+5)|—x+1| (Bx+7)=—.
(B +5) S 1] (Br+7) =

2. B reuenue aByX JeT go6brua HedTH
Ha CKBXHIHE YMEHBIIAETCS €XKEeTOHO Ha
OJIMH U TOT K€ MPOIEHT B CPAaBHEHUU C
06beMOM JTOOBIYHM MPEABIIYIIEro roja.
3a TIepBBIit TOJ OHA COKpaTHIach GoJee
4yeM B/BOe, a TTaJieHue J0ObIUH 32 BTOPOii
rojJ B 7,2 pa3a MeHbIIe HCXOAHOTO TO/I0-
Boro o6pema Jo6brun. Ha ckosbko mpo-
I[EHTOB €XKETOJHO COKPAIAJIOCh MPON3-
BOJICTBO HepTH HA CKBaXKIHE?

3. Pemrnrre TpurOHOMETpUYECKOE YPaB-
HeHIe

5+ 2sinx +8cosx +

+ sin2x + 3cos2x =0,

4. Pemute HEpaBEeHCTBO

(x2 —2x+8)+

+ 2 flog, (x” - 20 +8) 212,

3. Ha cropone AM tpeyrobhnka AMD
BbiGpaHa Touka B, a Ha cropone MD
BbiOpana touka C Tak, uyto Touku A, B,
C u D 7nexxaT Ha OJHOH OKPY’KHOCTH, a
npsamblie AD n BC niepecekaloTcs B TOUKe
N. Ilpu atom usBectHo, uto UAMD =
=60°, AD = 2BC, S ,,, = 2S Haii-
aute Beauunny yriaa ANB.

log«/5

ACD*

Bapuant 2

(paxyrwmem ungopmavuonmoi
6esonacrnocmu,)
1. Haiizure Bce aeiicTBUTEIbHBIE KOPHU
are6panvecKkoro ypaBHEHUS

(102 = 5)*(10x — 4)(10x — 6) = 72.

KBAHT:- 2000/Nel

2. B Teuenue nepBbIX ABYX JieT 06yde-
HUS OJJHOTO Habopa ciaylaresneil B Aka-
JIeMUU TPOIEHT OTYUC/ISIEMbIX HA Tep-
BOM U BTOPOM Kypcax OblJ OJ[HHAKOBBIM.
Yucso caymiareseit, 1epeBe/leHHBIX Ha
TpeTuil Kypc, OT/JM4Yaercs OT Yucaa CJIy-
mareJsiei, mepeBeeHHbIX Ha BTOPOH Kypc,
Ha 20 uyesoBex. Bcero Ha mepBwIi Kypc
JTaHHOTO HaGopa ObLIo NMpUHITO 441 ve-
soBek. CKOJIDKO cJiymiareseit nepesese-
HO HA TPETHil KypcC, €CJIU U3BECTHO, YTO
ux 6pu10 6oJee 100 yesnoBek?

3. Pemure TpuronomMeTpuieckoe ypas-
HeHue

1
sinx+§sin2x = cosx +cos2x.

4. B rpaneriun ABCD 60KOBast CTOPO-
Ha AD nepreHinKyJIspHa OCHOBAHUSM U
pasHa 9, CD =12, a otpe3ok AO, rae O
— TOYKa IlepeceyeHus AuaroHajeil Tpa-
nernu, pased 6. Haiigure 0JAOB.

5. Cumrast x, y IeJbIMH YHCJIAMH,
pemmre cucTeMy ypaBHEHHIL:

log4(\/; + 1)10g(y_2)2 (x + 1) +
+log , 3=0,
(y-2)

4777 - 256 2" +16384 = 0.

Bapuart 3

(paxywmem cneyuanvnoi mexuuxu)
1. I3 MoJI0Ka, JKHPHOCTH KOTOPOTO CO-
CTaBJISIET 5%, U3TOTOBJISIIOT TBOPOT JKUP-
HOCTBIO 15,5%, MPH 9TOM OCTAETCSI CHIBO-
potka xupHOCcTHIO 0,5%. CKOJBKO TBO-
pora TOJyduTesT U3 OHON TOHHBI MOJIO-
Ka?

2. Pemnite HEpaBEHCTBO

lgxm+1>lgx+\/x—1.

3. B tpamemnm CDEF (CF | DE)
quaronasun DF n CE nieprieHnKY JISPHbI
u rnepecexkaioTcs B Touke B. l3BecrtHo,
yto CD = 37, BF = 84, a pamuyc
OKPY>KHOCTH, BIUCAHHON B TPEYTOJbHUK
BFC, paBen 14. Haiiure paanyc okpysK-
HOCTH, BIIMCAHHOH B TpeyroabHuk DEB.

4. Pemute ypaBHeHUe

. m
sin(Twr) = cos—.
x
5. Haiiute Bce 3HaueHusT mapamerpa

@, TIpU KOTOPbIX ypaBHEHUE

144 P Zo P 00 = 0
nMeeT XOTA 6])1 OIuH KOpeIIb.

duzmka
HquMeHHbN/Vt IK3AMEH
Bapumant 1

(paxymwmem cneyuanvnol mexuuxu)

1. Tesio GpoleHO ¢ HAYAJIBHON CKOPOC-
TBIO 0, TOA yrjioM O K TOPH30HTY.

Haiiinte KnHETHYECKYIO SHEPrHIO Tesa
E _ cnycra Bpems ¢ 110c/ie Hayasa JBUAKe-
Husgt. Macca tera m. ConpoTuBJIeHUEM
BO3/IyXa TIpeHeOpeyb.

2. ITo HAKJIOHHO} TTOBEPXHOCTH KJIMHA
Maccoit M ¢ yrioMm HakjJoHa O BTacKu-
BalOT OPYCOK Maccoil m, JeiicTBys Ha
HETO CHJIOH, TapaJssielbHOI TOBEPXHOC-
i kanna (puc.1). Koinn naxoxurest Ha
TOpPU30HTATbHON TockocTH. Koaddu-
IUEHT TPEHUS MEXK/Ly GPYCKOM M KJINHOM
H,. Ompenenute, MpU KaKNX 3HAYCHISAX

AN

Puc. 1

koapduumenTa TpeHusa U, MexXLy Kiu-
HOM U TOPU30HTATBHON MJIOCKOCTHIO KJINH
6yzieT ocTaBatbhes B mokoe. Macca 6pyc-
Ka MEHbIIIe MACChI KJIMHA.

3. /IByM ynaJieHHbIM JPYyT OT ApyTa
MeTa/LIYecKuM 1apaM ¢ pajuycamu R,
n RZ’ COCIMHCHHDBIM [JJUHHBIM TOHKUM
MPOBOAHUKOM, coobieH 3apsia Q. [lap
pajycoM R, HaXOJuTCs BHYTPHM KOH-
[EHTPUIECKON METAJIJITYECKOI 3a3eMJIeH-
noii cdepni papuycom Ry = 3R, . Kakoit
3aps/l ¢ TPOTEUET MO COEANHUTENBHOMY
MIPOBOJIHUKY, €CJIM B/[BOE YBEJUUUTH Pa-
amyc mapa R, ?

4. B BepTUKAIBHOM 3aKPBITOM ITMJINH-
JIpe HAXOJUTCS W/IeasbHbI Ta3, pas/ie-
JIEHHBIH Ha JIBE YACTHU TSKEJIBIM TTOBIIK-
HBIM TIOpITHEM. B HIDKHEH YacTu UJInH-
Jpa Macca rasa BABOe O6O0JibIlie, YeM B
Bepxueil. [Ipu oMHaKOBOI1 BO BCeM IU-
JIMHApPE TeMIieparype oO0beM HUKHEN
YacTH IIMJINH/PA PaBeH 00beMy BepXHei
vyactu. Kakum Gyzer otHoLeHNE 72 00be-
MOB BepXHEH W HIDKHEW dJacreil, ecsm
TeMIEPaTypy rasza yBeJHUHTb B [iBa pa3a?

5. OjiHa CTOpPOHA 3aMKHYTOTO HMPOBO-
JIATIETO KOHTYPa B popMe KBaapara n3-
rOTOBJIEHA W3 TIPOBOJIOKH C Y/IEJTbHBIM
COIPOTHBJICHHEM P,, TPU JPYTrUe CTOPO-
HBI — U3 MPOBOJIOKHU C YIEJTbHBIM COTPO-
TUBJICHUEM P, . [[TMHA CTOPOHBI KBapa-
tTa L, monepevyHble ceueHus MPOBOJIOK
O/IMHAKOBBI. KOHTYp TOMeIeH B O/{HO-
PO/IHOE MAarHUTHOE TOJIE, BEKTOP WH/YK-
U KOTOPOTO MEPHEHANKYJISIPEH TLI0C-
KOCTH KOHTYPa, & BEJMYNHA U3MEHSIETCSI
BO BpeMeHH 110 3akony B = kt. Ompeje-
sgute Hampsukenne U MeXIy TOYKAMU
COEIMHEHNsT PA3HOPOHBIX TPOBOJIOK.

Bapuant 2

(paxymomem npuxradmoli mamemamuxu,)

1. C kakoii MUHUMAJIbHOU CKOPOCTBHIO
v, cienyer Gpocutb nox yriom O K
TOPU3OHTY KaMeHb, YTOObI OH JOCTUT
BBICOTBI /?



Puc. 2

2. Ha riaikoii TOpH30HTATBHON TLIT0C-
KOCTH HAaXOJIWTCA KJIUH ¢ yrjaoM O mpu
ocuosannn (puc.2). Temo maccoii m,
I0JI0’KEHHOE Ha KJIMH, OIIyCKaeTcs C yc-
KOPEHWEM, HATIPABJIEHHBIM MOJ] yIJIOM 3
k ropusontau (B > a). Oupenenure
Mmaccy kanHa M. Tpenue He yIuTHIBATD.

3. Ammepmerp compoTuBjeHneM R,
MO/IKJIIOUeHHbIH K nctouanky J/[C, mo-
KaspiBaeT Tok /. BosbTMmeTp compotus-
JienneM R,, TOAK/II04eHHbIH K TakoMy
K€ MCTOYHMKY, ITIOKa3bIBaeT HallpsiKe-
nue U. Onpegemure ToK [, KOPOTKOTO
3aMbIKAHUSI MCTOYHUKA.

4. Ha nuarpaMme 3aBUCUMOCTH JIaBJie-
Hus p or ob6beMa V I HEKOTOPOIX
Macchl MJeaJbHOrO Tasa /IB€ M30TEPMbI
repeceKanTcs AByMs n306apaMu B TOY-
kax 1, 2, 3 u 4 (puc.3). Haiigure otHO-

p N

Puc. 3 14

urenne remmepatyp 15 /T, BToukax 3u 1,
ecJin OTHOTIIeHHe OGBEMOB B 9TUX TOUKAX
V,/V, = a. O6beMbl raza B TOUKaxX 2 I
4 paBHBI.

5. Ha kakom paccrosiunu d oT TOHKOI
cobupaionieii JUH3bl HAA0 MTOMECTUTH
npesMeT Ha TJIaBHOH ONTHYECKOH ocH,
4TOGBI TOYYUTD AEHCTBUTENbHOE M306-
paskenue, yBejmueHHoe B k pa3. Mokyc-
HOE PacCcTosiHuE JUH3BI F.

Bapuart 3

(paxyrwmem ungopmavuonmoi
Gesonacrocmu)

1. Mau, Gpouienublii cO CKOPOCTBIO ¥,
OJ1 yrjoM O K rOPU3OHTY, yAAPSIETCS O
BEPTHKAJIbHYIO CTEHY, HAXOAAILYIOCS Ha
paccrosinuu L ot Mecra 6pocanns. On-
peiesuTe MOAY/Ib CKOPOCTH O Msiua He-
MOCPEACTBEHHO TIEPE yIAPOM.

2. Ha r/i1aIkoM rOpU30HTaIbHOM CTOJIE
HaXO/MTCS TIOABUAKHDBIA KJIMH Maccoil M
¢ yrom O mpu ocuoBannu (puc.4). Ha
KJMH ONUPAETCS CTEPKEHb MACCOi m.
Baarogapst OrpaHMYMTENIAM CTEPIKEHD
MOKET J[BUTATHCS TOJIBKO BJOJb BEPTH-

BAPMAHTBI

Puc. 4

KanpHOI ocu. OrmpelennTe yCcKOpeHUe
KJIMHa ¢. TpeHue He y4uTblBaTh.

3. Onpenenute BHyTpEHHEe COPOTUB-
JIeHUe aKKyMYyJIsSITOpa 7, eCJIM U3BEeCTHO,
YTO TP 3aMBIKAHUU €ro Ha BHEIIHee
conporusjenue R, HanpsykeHue Ha 3a-
KuMax akkymysaaropa U, a npu 3ambl-
KaHUM Ha CONPOTHBJIeHHEe R, Hanpsoke-
nue nHa saxumax U,. Conporusjienuem
MO/IBOJIAIINX TTPOBOJIOB MpeHeOpeYb.

4. [lnarpaMMa 3aBUCHMOCTH JaBJICHUS
p or o6beMa V i HEKOTOPOil Macchl
U/IeaTbHOTO Ta3a COCTOMT W3 JABYX HM30-
TEPM U [IBYX OTPE3KOB MPAMbDIX, ITPOXO-

» N

7
Puc. 5 v
JIIMX yepes Hayaso Koopautat (puc.5).
Haiinure o6bem rasa V, B coctosnuu 4,
ec/ u3BecTHbI ero o6bempr V,, V, u Vs
B cocrogHugax 1, 2 u 3.

5. Pacrosiokentbie B OHON TMJIOCKO-
CTH TAEHUST B3ANMHO MEPIEHANKYJISP-
HbIC JIyun CBETa nayT n3 Bosayxa B
JKUJKOCT. Y TEPBOTO Jiyda YroJi Tipe-
nomnenud B, =30°, ay Broporo 3, = 45°.
Haiinute mokazatenab NpeTOMJICHUS
JKUIKOCTH 2.

Hy6auxauyuio nodzomosuiu
A.Jledenes, B.Kupuinos,
B.Illanownuxoe

MockoBckui rocynapCcTBeHHbIH
TEXHUYECKMM YHUBEPCHUTET
wm. H.2.baymana

MATEMATUKA

TIucomennwlil 3x3amen
Bapunant 1

1. /IBa JbDKHWKA CTapTOBAJW APYT 3a
JIPYTOM € uHTepBaJioM B 15 MuH. Bropoit
JIBDKHUK JIOTHAJ TepBOro B 15 KM oOT
Touku crapta. [loiiasg no ormetkn S0 kM,
BTOPOU JIBKHUK TIOBEPHYJ 0OpaTHO |
BCTPETUJI TIEPBOTO HA PACCTOSHUM 5 KM
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oT ToukH nosopora. Haiinnure ckopoctu
JIBKHUKOB.
2. Pemre ypaBHeHue
3cosx +2v2 cos” x ++/2sin’ x = 0.
3. Pemmire ypaBHuenue
Ig(52" +1)
Ig(2x +1)

4. Pemnre HEpaBEHCTBO

1+Jx 2-Jx <9

3™ 238 9.

13

. Pemure ypasuenue
. 2
|sin x| .\ (x-3) -
sin x 2

6. Haiinure Bce 3HaUeHus @, pu KOTO-
PBIX cHCTeMa ypaBHEHH

x—-6 _
|+ -6

(x-a)’ +a-6=0

nMeet eMHCTBeHHOe pemenne. Haiinnure
3TO pellleHne IPU KaxK/I0M d.

7. Jlmaronanb TPSIMOYTOJBHOTO Ta-
paJsutesieniuiiesia 06pasyer ¢ JMaroHaJsi-
MH €ero OCHOBaHusl yriabl 45° m 60°, a
paccrosinie Meky GOKOBBIM PeOpOM 1
JINArOHAJIbIO TapaJiiesenuiena, He Ie-
pecekarotieil aTo pe6po, pasHo [. Kakoi
HAaUMEHbBININN TEepUMeTp MOXKeT HMeTb
ceueHme MapaJijiesielnuie/[a MI0CKOCTbIO,
MPOXO/IATIIEN Yepe3 ero AUaroHab 1 TOYU-
Ky, Jexaniylo Ha OOKOBOM pe6pe, He
HePeceKaroleM 3Ty [IMAaroHab?

Bapuant 2

1. /IBa KaMeHIMKA BbLIOKUJINA CTEHbI
noMa, paboras cHavyasa BMecTe 8 JHeid, a
3aTeM OJIMH TePBbIil KAMEHIIUK — elie 7
nHeii. Ecom 6b1 aTa pa6ora Oblia opyve-
Ha KK/OMY OT/IEJIBHO, TO [IJIS €€ BBITIOJI-
HEHUsI TIePBOMY MOTPe6oBaoch ObI Ha 7
JIHEll MeHbIIIe, YeM BTOPOMY. 3a CKOJIbKO
JTHEeH KayK/IbIi U3 HUX MOKET BBLIOXKUTH
CTEHbI 9TOTO J0Ma?

2. YkaxuTe Bce B3HAYeHUs X, TPU
KOTOPBIX (QYHKIUS

.2 .
y =sin" x —sinx +1
IpUHIMaeT HalMeHbIINe U Han6oIbline

3Hauenusi. Haiiaure sTu 3HavyeHus.
3. Pemmire ypaBuenue

log,(x =2) =2 —log,(x +1).

4. Pemnmite HEpaBeHCTBO
V3 +2x

— >0
2x" —x -1

5. Kakas nauGoJbliast IJIONAb MO-
’KeT OBbITb y IPSIMOYTOJIbHUKA, /IBE CTO-
POHBI KOTOPOTO JIEXKAT Ha KOOP/MHAT-

HbIX OCAX, a O/lHa M3 BEpHIMH — Ha
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rpacduke QpyHKIAN
y=(2x-15)12-x), y>0?

6. Haiiziure Bce 3HaUeHUS @, IPH KOTO-
PBIX CHCTEMa ypaBHEHMI

Ig(x +y -1) -
lg x ’

(x=a) +(y-a+5)y-a)=0
UMeeT eMHCTBEHHOE pelleHue.

7. B cepy Biucana mupamuga TABC,
OCHOBAHUEM KOTOPOW CJYKUT TIPSIMOY-
roJbHbIN TpeyrombHUK ABC, a BbicoTa
nupaMuael  coBrmagaer ¢ pebpom TA.
Boxosoe pe6po TB o6pa3yer ¢ rurore-
Hy30i#l ocHoBanust AB yrosa 45°, yroa
mexay TB n menunanoit ocHoBauust CD
paBen 60°, a paccTosiHue MeK/y TTPSIMbI-
mu TB u CD pasno [. Haitjiure nonaib
cepor.

Hy6auxayuro noozomosun JI.Ilapues

Mockosckuit uHCTUTYT
3M1EKTPOHHOM TEXHUKM

MATEMATUKA
Tucomennvlii sx3amen
Bapumant 1

(mexnuueckue paxyrvmemot)

1. Boruncaute 6e3 TabJuIl U KAJIbKYyJis-
TOpa
2
T o (3m
cos| —— | = sin| —
2

2

gsin Mg W e (=7 - s i
sin —tg — + cos(—T) — sin —
6 8 4 4
2. Pemute ypaBHeHUe
10g3(9c2 -4x+ 2) =log,(2x - 6).

3. Pemute cucreMy ypaBHeHUil

x2+y2 =8,

xy = 4.
4. Pemnte HEpaBEHCTBO

\/E—x

0125 %> > | 12
8

“

. Pemmnre ypasnenue
(1 - cos3x)tg x = 2sin” 1,5x.

6. Besocumenuct, mpoesxas Kaxzayio
MuHyTY Ha 500 M MEHbIIIE, YeM MOTOIIHK-
JqucT, Ha myTh B 120 kM 3aTpaunBaeT Ha
2 yaca 6oJibliie, 4eM MOTOIUKucT. Haii-
JIUTE€ CKOPOCTb BEJIOCHUIIE/NCTA.

7. Peumnte Hepasencto f(a)<
<fla-2), ecm f(x)=—.

fla=2), ecan f(x)= -

8. Ilocrpoiite rpaduk pyHKIUN

y= logs(ac2 +6x+ 9),

KBAHT:- 2000/Nel

9. Uepes BepmuHbl A 11 B IpSIMOYTOJTb-
noro tpeyroabiuka ABC (yron C —
pAMOI) TPOBeEIeHa OKPYKHOCTD, Kaca-
fomascss ctoporbl AC u mepecexarotiast
npogoJokenne cropoubl BC B Touke D.
Haiigure pagnyc oKpy>KHOCTH, €CJIN 13-
BecTHO, uto AB =3 u CD = 3,2.

10. B mpaBuIbHOI 4eTBIPEXYTOJbHOI
nupaMujie CTOpoHa OCHOBAHUS paBHA d,
a JIByTPaHHbIIl yroJ Ip1 OCHOBAHUU pa-
Ben (3. Haiigure mnomanb cedeHus mu-
paMubl MJIOCKOCTDIO, TPOBEIEHHON Ia-
paJIIeJIbHO MJIOCKOCTH OCHOBAHUS Yepe3
[[EHTP BIIMCAHHOTO B MUPAMUY Iapa.

11. Haiigure HauMeHblliee 3HaYeHUE

ysKIUN
xf =22 #3207 - 20+ 2
Y= 3
x—x+1
Bapuart 2

(axonomuneckuil paxywmem)

I[TepBble mTH 32144 COBIAAIOT C TI€PBbI-
MU TISITHIO 3a/lauaMi BapuaHta 1.
6. Pemnre HepaBeHCTBO

(x2 — 4y - 2,75)\/x3 —5x° = 8x +40 > 0.

7. V306pasuTe Ha KOOPAMHATHOI 11JT0C-
koctn Oxy MHOKECTBO TOYEK, KOOPJU-
HATbI KOTOPBIX y/IOBJIETBOPSIOT yCJIOBUIO

()
rae f(x) =x-2.
8. Haiiaute Bce Tpoiikn uncen (x, y,
z), YIOBJAETBOPSIONIME YPABHEHUIO

3cosx +4sinx +5M+5

3siny +4cosy +5
z Lz
= arccos— + arcsin—,
3 3

9. [duaronasu mnapaJjiesorpaMmma
ABCD muepecekaorcss B Touke O
(OBOC =120°). U3BecTHO, ITO 4nCIA,
BBIpaKaolue JJuHb oTpe3koB BO, OC
u BC, sBISIOTCS TMOCJTIEI0BATETIbHBIMU
YjeHaMH HEeKOTOpOW apudMeTHdecKon
nporpeccuu. Haiiaure oTHOIIEHWE JJIUH
otpeskoB DK u DC, ecau touka K —
cepenuna cropoubsl BC.

10. B ronomnrecknx copeBHOBAaHUSAX 1O
OPbDKKAM 35% OT YHCJa YYaCTHUKOB
BoinotHun HopMmatus 11 paspsiga mo
OPbIKKAM B BBICOTY W JJIMHY, 47% — 110
IPBIKKAM B BBICOTY M B TPOWHOM TIPBIK-
Ke U 42% — B TPOWHOM U TIPBIKKAM B
pHy . OKasanoch, 4To KaX /bl yuyacT-
HUK BbImosHUA HopMmatuB I paspsga
XOT GBI 110 IBYM JUCIUTIINHAM. Bbimos-
HUBIIIUE HOPMATHUB 10 BCEM JMCIUILIN-
HAM MEUTAIOT CTAaTh MaCTePaMu CIIOPTa, a
BBITTOJIHUBIINE TOJBKO ITI0 TPbDKKAM B
BBICOTY M [IJIMHY MEUYTAIOT MOJIydnThb 11
Paspsiji B TPOWHOM IIPBIXKKE, OCTAJbHbBIE

cOOUPAIOTCST OCTAHOBUTHCS HA JJOCTUTHY-
TBIX pe3yJibTatax. [Ipu aToM cpe/iu 1eBy-
MIEK MEYTaloT CTaTh MacTepamMu 3%, a
BBIIIOJTHUTH HOPMATHB B TPOWHOM MPBIXK-
Ke 47%. Kakoii mporeHT oHomeir cobu-
paercsi OCTAaHOBUTHCS Ha JOCTUTHYTBHIX
pe3yJibTatax, ecJu MacTepaMy M3 HHUX
Meuraior cratb 18%7?

11. Haiizgure nauGosibiiiee 3HAUYEHHE
pyHKIINT

N x' =22 +5x° —4x+5
Y x=2-x .

OUN3NKA
Tucomennvlii IK3amen

Bapumant 1

1. CamouteT coBepIIaet MpsIMOJIUHETHBIT
TOPU30HTAJbHBIN TTOJIET Ha BbicoTe H =
=1 kM co ckopocTbio v; = 900 kM /4. B
TOT MOMEHT, KOTJIa OH HAaXOJHUTCS Hal
3eHUTHOI yCTaHOBKOIl, 3 Hee MPOU3BO-
JAT BbIcTpesi. UeMy paBHA MUHUMAJIbHAS
Haya/lbHas CKOPOCTb 0, CHapsja, NpH
KOTOPOU 11eJIb MOXET OBITb TTOPaXKeHa?
ComnpoTuBJieHNEM BO3/yXa IMpeHeOpeyb.

2. Tlom peiictBueM TOPU3OHTAIBHOMN
cuapl F = 12 H teso aBukercs 10
TOPU3OHTAJBHON 11EPOX0BATOil MOBEPX-
HOCTH 110 3aKOHY X = 5 + ¢~ , T/Ie KOOp/H-
HaTa X U3MepsieTcsl B MeTpax, a BpeMs ¢
— B cexynjax. Omnpegenure maccy m
Tesa, eca KoapdUIMeHT TPEHUs TeJia o
noBepxuoctb K = 0,1.

3. MakcumasibHasi CKOPOCTb MaTeMa-
THYECKOTO MAsSTHUKA IIPU MaJbIX KOJe-
6aHusIX v,, =5 cM /¢, IePUOJ KoJebaHuit
T =1 c. Omnpenenure MaKCUMaJTbHBIH
Yros O, OTKJIOHEHHS MasTHUKa OT Bep-
TUKAJIU B TIpoIiecce KoJyieGanuit.

4. TIpu U30TEPMUYECKOM CXKATHH UJIE-
AJIBHOTO Ta3a ero JIaBjeHne U3MEeHUJI0Ch
na Ap = 500" ITa, a miotHoCTH BO3POC-
ma wa Ap = 0,5 xr/m’. Onpenenure
IJIOTHOCTD Ta3a P, B KOHCYHOM COCTOSI-
HUM, eClli ero JapJeHue cTauo p,
=1,500" Ma.

5. Hexotopoe KOJMYIECTBO OJHOATOM-
HOTO M/I€aJIbHOTO I'a3a COBEPIIAET OHY U
TY Xe pa6oTy B n306apHOM U U30TEPMU-
yeckoM Tpoiieccax. Orpezenure OTHO-
nieHre N KOJMYEeCTB TEIJIOTHI, HOJYYeH-
HBIX I'a30M B 9THX IIPOIECCAX.

6. Toueunbie 3apsjibl ¢, ¢ U —q PaCIo-
JIOXKeHB! Ha OTHOH npsiMoii. PaccTostHus
MEXK/y COCEJIHUMU 3apsilaMu OJIMHAKO-
Bbl. Kpaiinue 3aps/ipl ¢ 1 —q B3anuMoei-
CTBYIOT MexJy co6oii ¢ cunoit F
=100 H. Kakaa cymmapmnasg cuma F,
JIefiCTBYET Ha CPe/IHUIA 3apsi/l ¢ CO CTOPO-
HBI /[ByX OCTaJbHbIX?

7. K akkymysatopy ¢ BHYTPEHHUM
conporuByienueM ¥ = 0,5 OM moax/Iioua-
10T BOJIbTMETD U PE3UCTOP COIPOTHBIIE-
uuem R = 100 OmM, onun pa3 coeqmHeH-



HbIe HapaJlJIeIbHO, a JAPYTOoil — MOCJIe/0-
BaresbHO. [Ipm aTOM nokaszanus BOJIbT-
MeTpa He uaMeHsotcs. OtnpeennTe BHYT-
peHHee conpoTuBieHue R, BOJbTMETpa.

8. DyleKkTpoH, IBUKYIIMIICS CO CKOPO-
erpio v = 2 0° M /¢, BJeTaer B 00J1aCTh
JIByX TEPEKPEINBAIOIINXCS 110/l YTJIOM
0 = 90° MarHUTHBIX TTOJIeH ¢ WHIYKIUSI-
vu B; =3 MrTnu B, =4 mMxTi. Bekrop
CKOPOCTHU 3JIEKTPOHA HePIEH/NKYJISpEH

Bektopam B, u B, . Onpenenute cuiy
F, neiicTByIOINIyIo HA 3JEKTPOH.

9. Kakyio MaKCUMaJIbHYTO 4acTh O OT
CBOETO POCTAa MOXKET BH/ETb 4YeJIOBEK
poctom H, = 1,8 M B 3epKajie BBICOTOM
H, = 45 cM, pacmoJjiarast €ro Ha BepTH-
KaJIbHOI cTeHe?

10. Ormpenenure MaKCUMATHHBINA M-
myJbc p ($HOTOITEKTPOHOB, €CIU 3ajep-
JKHUBalolee HampspKeHue g Hux U =
=3,2 B.

Duszuueckue nOCMOsTHHBLE: YCKO-
penue cBo6oiHOTO najienus g =10 M/c2 ,
3JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsifl
e=16 0" K, macca anekrpona m =

=91007" kr.

Bapuant 2

1. Tlaccaxup mepBOro BaroHa Ioe3/a
mmanoit [ = 120 M mporyJamBasics 1o
neppony. Korza on 6b171 y XBOCTa 1oes-
12, TI0e3]] HavyaJl ABUraThCs C YyCKOPEHN-
em a = 0,25 M/C2 . ITaccaxxup cpasy xe
1mo6eskaJ K CBOeMy BaroHy CO CKOPOCTBIO
v = 8 m/c. Uepes kakoe BpeMsi t OH
JIOTOHUT BaroH?

2. BepeBka, Jieskaiasi Ha cToJie, Hauu-
HAeT COCKAJb3bIBAaTh, KOT/A /IJIMHA CBE-
IIBAIONIEICS CO CTOJIA YACTU COCTABJIS-
et 0 =1 /4 nnmunbl BepeBku. Otpenesnu-
Te K0a(duinent TpeHus [ BepeBKU O
CTOJI.

3. Ha kakyio BeJMYHMHY X COXKMETCS
BEPTUKAJIBHO CTOSIIAS MPYKUHA JKECT-
koctbio =200 H /M ¢ 3aKkperieHHO’ Ha
ee BEpXHEM KOHIIE YalllKoil ¢ 1peHe6pe-
JKUMO MAJIOif Maccoil NpH MaJeHuu Ha
YaIrKy ¢ BbICOTbl H = 1 M OT Hee TJIacTi-
JINHOBOTO MMapuka maccoit m = 10 r?

4. Asor maccoit m = 0,56 r, HaXO/AINIi-
cs B cocynie o6beMoM V=1 1, Harpesu
110 Temneparypsl t = 1527 °C, npu KoTo-
poii wacte O = 30% MoJieKyJ a3ora
pacnasiach Ha atoMbl. Otpejienure ycra-
HOBUBIIIEECS] B COCY/Ie /IaBJIeHUe p Tasa.

3. Ha kakyio Bbicoty H HOIHUMET IPy3
maccoit m = 100 Kr ngeanpHast TeII0Bas
MalllnHa, ecJau pabGoyee TeJO 3TOI Maliu-
HbI 1I0JIy4aeT OT Harpesatens npu T, =
=400 K xoamuyectBo TemaoTel Q =
=100 x/[>x, a TemmepaTypa XOJOINUJIb-
nuka T, = 300 K?

6. IlsmacTiHBI TJIOCKOTO BO3YIIHOTO
KOH/IEHCATOpa TPHUTATHBAIOTCS C CHJION
F=0,1H, ecan ero 3apsig g = 20 mxKua.

BAPMAHTBI

Omnpesiesite HANMpPSIKEHHOCTb E 3JI€KT-
PHYECKOTO TIOJIST MEXKIY TIJIACTHHAMH.

7. [leiicTBytolee 3HAYEHUE HANPSIKe-
HUS Ha KOH/eHcaTtope eMkocTtbio C =
=1 Mx®D B 11€NN TIEPEMEHHOTO CHHYCOU-
JIAJIbHOTO TOKa ¢ yactoroir V = 400 I'g
pasno U =36 B. Omnpenenure aMmnaury -
HOe 3HaYeHue I, TOKa B IErHu.

8. OHeprust MarHUTHOTO TMOJIST KATYII-
KW 9JIEKTPOMArHUTA C WHIYKTUBHOCTBIO
L = 0,2 T cocraBaster W = 5 JIX.
Omnpenenure Bennuunny IJIC camoun-
INYKIIMU & , BO3HUKAIONIEH B KaTyIIKe,
OpU PABHOMEPHOM YMEHBIIEHHH CHJIbI
TOKa 70 Hyss 3a Bpems ¢t = 0,1 c.

9. Ilpeamer u ero mpsiMoe yMEHbBIIEH-
HOe M300pakeHne HAXOAATCS HA OJ[IHA-
KOBBIX PACCTOSIHUSIX @ = 5 CM OT (poKyca
quu3bl. [locTpoiite xox myueii, dopmu-
pYIOIuX M300pa’keHue, U OIpeesuTe
okycnoe paccrosinue F JIMH3DI.

10. PentrenoBckasi TpyOKa, paGoraio-
masg npu Hanpstbkenun U = 50 xB u
norpebssionas Tok I = 1 MA, usiyuvaer
exxecekynano N = 2,5 0" ¢oronos co
cpe/ueii vactoroit V =3 00" Iu. Oripe-
jenure KoaduimeHt N 1moJesHoro aei-
cTBUS TPYOKMU.

Du3zuueckue nOCMOsIHHbLE: YCKO-
penue cBo6oHOrO agenus g = 10 m/c”,
YHUBepCcaJbHAasi Tra3oBasi IMOCTOSIHHAS
R = 8,31 [ix/(monb [(K), mosstpuas
Macca asora M = 28 r/MoJib, IIOCTOSIH-
nag Ilnanka 2 = 6,6 a0~ Ix k.

Hy6auxauuro nodzomosuiu
A.Abpanos, A.Bepecmos, C.Kyxaun,
. Huuyzoeckuii, T.Oneiinux,
A.ITpoxogwes, T.Coxonosa

MockoBckuit sHepreTMyeckuit
MHCTUTYT (TEXHUYECKMI
yHuBEpCHTET)
MATEMATUKA
3afnaqv NcbMEeHHOro 3k3amMeHa

1. Yupocrure BbipaxkeHue
-1

1 1
+ +
@ -Jr+d @ +Jx+d
-1
2 4
2a" +a" 1
+ + -1

i i
x+a 1+a «x
2. Yupoctute BbIpaskeHue /st PyHK-

wun f(x) u nocrpoiite rpaduk y = f(x),
ecn

f(x)=

JE (0 =2+ fx(x +2) +1
PR -x| X

x 4log2 Va?-t .
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3. Yupocrute Bbipaxkenue /s PpyHk-
U1

(7 28\ o) |
x 2% +2

[(x)=

U U KaX/I0TO 3HAUEHHS IapaMeTpa d
pelure ypaBHeHue

xf (x) + 6,2 +(x = 1)f"(x) =12 - 4d”.

4. Pemnmite HepaBeHCTBO

3—4\)9x—x3 < x4 —4\)2363 -18x

Jot 11 243

5. Haiiute Bce 3HaueHus: mapamerpa
@, TIPM KOTOPBIX MHOKECTBO PpeIleHuil
HepaBEeHCTBA

9x _ (3 + 3—24) [Bx + 31—Za <0

HEIyCTO U HU OJHO U3 €Tro peU_[eIII/II\/'I HE
YAOBJIETBOPAET HEPABEHCTBY

3x—x2 <0.

6. Besiocuneuct mpoesxaer paccros-
Hue Mexxay nynkramu A u B 3a 4 4daca.
Ecuiit BestocuneincT yBeJmyuT CKOPOCTD
Ha 4 KM /4, TO Ha BeCh Iy Th 0T A 710 B emy
norpebyercst 3 daca. Haiinure paccros-
Hue Mexay A u B.

7. JIBoe paGoumx, paGorasi BMecTe,
MOTYT BBIIIOJTHUTH HEKOTOPYIO PaGoTy 3a
15 npmeit. Tlocne 12 gHeii coBMecTHOM
paboThl OMH U3 HUX 3a60Je]T, 1 APYTOoi
OKOHYMJI paboOTy OJIMH, MPOPabOTaB elle
4 mHA. 3a CKOJBKO JHEW KaXK/Iblil W3
pabounx, paborasi OTAEJbHO, MOXKET
BBITIOJTHUTD BCIO paboTy?

8. Uucno 140 mpencraBbTe B BHIE
CYMMbI JIBYX HATYPaJbHBIX YHCEJ TaK,
4TOOBI KBAIPAT IIEPBOTO YNCIa ObLIT MEHb-
111e BTOPOTO, a BTOPOE YHUCJIO ObLIO MEHD-
Ile IepBOro, YMHOXKeHHOro Ha 12.

9. HaiinquTe Bce 3HayeHus TapaMeTrpa
a, JUIS KaXXI0TO M3 KOTOPBIX CHUCTeMa
yPaBHEHUN

2y cos’ 2x + 4an(mi-x) = a’ +2ycos” x,
2
10g3(y cosdx —ax” — ycos2x + 9) =2

uMeeT XOTs1 Obl OJIHO pelleHue.
10. IIycrp t,, ¢, — melicTBUTEIbHBIE
KODHH yPaBHEHUS
3t° - (4a-1)t -3=0.

Haiigute Bce 3HaueHud mapameTpa d,
[PH KaXKJIOM M3 KOTOPBIX JJis JI060T0
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3HaueHus mapamerpa b GyHKIUSA
_ 2 2
f(x)= COS(t1 i, —hty - 4)“" Yos b

SIBJISIETCS TIEPUOANYECKOi. [l Kaxk-
JIOTO W3 HaWIeHHbIX 3HAYECHUH @ Tpu
m060M b HalijuTe HaMMEHBIINNA I10JI0-
JKUTEJIBHBIN KOPEHDb yPaBHEHUST

fx) +a=1.

11. B rpeyrosbuuk ABC, miomaib
KOTOPOTO paBHa .S, BIIMCAHA OKPYKHOCTD,
Kacatwotasicss ctoporbl BC B Touke M.
Haiigure nmmabr otpeskoB BM n MC,
ecu BM : MC =m :nu OBAC =60°.

12. B ocHoBanuu NUpaMUBI JEKHUT
MPSIMOYTOJIbHBIH TPEYTOJBHUK C OCTPBIM
yrJioM 60°, kaxkoe 60KoBoe pe6po THpa-
MU/IbI HAKJIOHEHO K TIJIOCKOCTH €€ OCHO-
Banust noj yryom 30°. Haiiiure o6bem
MUPaMUJIbI, €CJiU ee BbicoTa paBHa H.

13. OcHoBanueM MUpaMuIbl SBJISETCS
PABHOCTOPOHHMIA TPeyroJbHUK. /[Be 60-
KOBbIe TPaHU MUPAMU/IBI MEPIEHINKY-
JISPHBI OCHOBAHUIO, & TPEThS HAKJIOHEHA
K OCHOBauuio 1oz yrjom O. Haitgure
IJIOIIA/[b OCHOBAHUS TMUPAMUIbI, €CJIH
IJI0IA/Ib ee GOKOBOI MOBEPXHOCTH PaB-
Ha S.

14. B xonyc ¢ paguycom ocHoBanus R
BIIMCAH MUJAUHAP, 06bEM KOTOPOTO pa-
BeH V. Haiigure BbICOTY KOHYyca, eCcJIu
BBICOTA IIIJIMH/IPA BIABOE MEHBIIIE Pa/y-
ca OCHOBaHHS KOHYcA.

DPU3INKA
Iucvmennwitl sx3amen

Bapuant 1

1. KakoBa pasHuiia B Macce BO3/yXa,
3aITO0JIHSAIONIETO TOMeleHne 00beMoM V =
=100 M° sumoit u JIETOM, €CJIM JIETOM
TeMHepaTypa BO3£[yXa B IIOMEIICHNU [10-
cruraer ¢, = 30 °C, a s3umoii nagaer 10
t, = 20 °C? ArmocdepHoe IapieHue
CUUTATh IIOCTOAHHBIM U paBHbIM p =
=100’ Tla.

2. K 6arapee ¢ 9/IC & = 3 B nojxk.io-
YUJIM PE3UCTOP COINPOTHBJIeHHEM R =
=20 Owm, npm 3TOM HaUpsDKEHHE Ha
pesucrope okasanoch paBHbIM U = 2 B.
OrtipejiesinTe TOK KOPOTKOTO 3aMbIKAHHSI.

3. Pakera ¢ BKJIIOYEHHBIM J[BUTATEIEM
«3aBUCJAa» HAJ TTOBEPXHOCTHIO 3eMJIH.
KaxkoBa MontHoCTh, pa3BuBaeMasi BUTA-
TeJeM, ecJi Macca pakersi M, a cKo-
POCTH MCTEUEHUsI TA30B U3 J[BUTATEJIS 07

Bapuart 2

1. 3anagHHas ¢ OJHOTO TOPIA IUJINH/-
puueckas TpyOKa JAJIuHOI L norpyskaer-
CA B BOAY OTKPDBITBIM TOPIIOM BHU3 /10 TE€X
op, TIOKa 3aTasTHHBIN TOPeIl He OKa3bI-
BaeTcs Ha OJHOM yPOBHE C MOBEPXHOC-
Thio Boibl. Korza Temneparypa Bo3ayxa
B TpyOKe CpaBHSJACh C TeMIEpaTypoit

KBAHT:- 2000/Nel

BOJIBI, OKAa3aJOCh, YTO BOJAa B TPYOKe
HAXOJMTCS HA YPOBHE €€ HUXKHEro TOp-
na. Onpejiennre HAYAIbHYIO TEMIIEPATY-
py Bosayxa T, eciu TeMIeparypa BOJbl
OCTaEeTCs NOCTOSHHON U paBHoil T). AT-
MocdepHoe aapienne p,. Bmusanuem
MOBEPXHOCTHOTO HATSXKEHUS IIPeHeGpeyb.

2. Tox 4epe3 akKyMyJiSITOp B KOHIIE
sapaaku I, = 4 A. Ilpu aTom Hanpsixe-
Hue Ha ero kaemmax U, = 12,36 B. Ilpu
KOPOTKOM 3aMbIKaHIU aKKYMYJISTOPA TOK
I,=305 A. Onpene/inte Halps>KeHUe Ha
KJIEeMMaxX aKKyMyJisiTopa IIpu paspsje
ero TokoM 1, = 6 A.

3. Ha ropusoHTaJbHON TTOBEPXHOCTH
Jie)KaT JBa TeJa MaccaMu i, W m,.
Mesk/ly HUMH HaXOJIUTCS HEHAIPSKEH-
Hag npyskuHa. Haiigure MUHUMAJIbHYIO
TOPU3OHTAJIBHYIO IOCTOSIHHYIO CHJY,
KOTOPYIO HA/I0 IPUJIOKUTH KO BTOPOMY
Teqry, 4TOObI CIBUHYTb IEPBOE TEJO.
Koaddumuent tpenuss Mexxay teramu u
TOPU30HTAJIbHON MTOBEPXHOCTHIO M.

Bapuart 3

1. I3 6aniona co C:KaTbiM KUCJIOPOIOM
M3PACX0I0BAJH CTOJIBKO KHCJIOPO/A, YTO
ero gapjenue ymnajo ot p, = 9,8 Mlla no
p, = 7,8 MIla. Kakas pgons Maccer
Kucjaopoja 6pLaa uspacxopoBana? Tem-
neparypa KHucJopo/ia MOCTOSTHHA.

2. B 1ienp, cocToSNyIo U3 aKKyMYJIs-
TOpa ¥ MOJKJIIOYEHHOTO K HEMY PE3UCTO-
pa conpotuBsieHueM R = 20 Owm, BKJIO-
YUJIM BOJIBTMETP CHayaJja MOCJIe/0Ba-
TEJbHO, & 3aTeM MapaJiieibHO PE3UCTO-
py. Ilokaszanusi BoJibTMETPA B 060HX
caydasix oauHakoBbl. COIpPOTHBJIEHUE
BosbT™eTpa R, = 500 Om. Onpezenute
BHYTpPEHHEE COINPOTUBJIEHUE AKKYMY.JIsi-
Topa.

3. CBepHyBIIasics B KOJbIIO 3Mes JIJIU-
HOI [ HAaYMHAET PABHOMEPHO CO CKOPOC-
TBIO ¥ IOIHUMATBCS] BEPTUKAJIBHO BBEPX.
Haiigure Maccy 3Men m, ecju B IPOU3-
BOJIbHBIII MOMEHT BpeMeHU { BO BpeMs
Ho/I’beMa Ha 3Melo JIefiCTBYeT CHuJla peak-
uuu onopbl N.

Bapuant 4

1. /laBJenue ra3a B cOCy/ie IIPU TeMIIe-
parype t, = 127 °C cocraBiasger p, =
=200° Ila. Onpezpenure gaBIeHne ra3a
p, 1Hocje TOro, Kak TPeTb Macchl rasa
6blLyTa BBIIYIIEHA W3 COCy/a, a TeMIlepa-
Typa HoHmxKeHa zo t, = 77 °C.

2. VICTOYHMK TOKa 3aMbIKAETCsl OJUH
pas Ha PE3UCTOP CONPOTUBJeHueM R, =
=4 Owm, a ApyTOH pa3 — CONMPOTUBJIEHUEM
R, =9 Om. B oM u B Ipyrom ciydae
KOJIMYECTBO TEIJIOTHI, BbIJE/IseMOe Ha
KQKJOM PE3UCTOpe 3a OQHO U TO Xe
BpeMs, ofinHakoBo. KakoBo BHYTpeHHee
COIPOTHBJIEHHE MCTOYHHKA TOKA?

3. Ilapuk asns Urpbl B HACTOJIBHBIN
TeHHHC paguycoM R = 15 MM u Maccoit

T = 5 T NOrPY’KeH B BOJY Ha IIyOHHY
h =30 cm. Korjia mapuk oTIiyCcTuan, o
BBINPBITHYJI M3 BOJbI Ha BbicoTy H =
=10 cm. Ompenennure KOJIMYECTBO Me-
XaHWYECKOW DHEPrHH, TIeperieaneil B
TEILIO.

Bapunant 5

1. B nenu, cocrodieil U3 UCTOYHUKA C
IOIC & =8 B u BHYTpEHHUM COTIPOTHB-
nenuem ¥ = 1,5 OM U BHEIIHETO COMPO-
tuBJIeHus, uger Tok I, = 0,6 A. Kaxkoii
TOK [, TOHJET IPU yMeHbIIeHUH BHeI-
HETO COTPOTHBJICHUS B JBa pasa?

2. Haiigure 3apsi 3a3eMJIEHHOTO Me-
TAJIJTMYECKOTO Tapa pajauycoM R, ecun
Ha PacCTOSTHUM [ OT €ro MeHTpa HAXO/HT-
¢ ToveuHbIt 3apsan Q.

3. /lsa Ttena maccamu m; = 4 Kr u
m, = 6 KI JABHXYTCS HaBCTpeuy JApyTr
JIPYTY C OTHOCUTEJbHON CKOPOCTHIO ¥ =
=10 m/c. Haiigure KOJIM4eCTBO TEILIO-
ThI, KOTOPOE BBIJEJUTCS TIPU a6COTIOTHO
HEYIPYTOM COY/IADEHUHU THX TeJl.

ITy6nuxayuio nodzomosuau
B.IIpoxopenxo, A.Cedos

Hosocnbupckuit
rOCYAAPCTBEHHBIM YHUBEPCUTET

DPU3IMKA

Tucomennwiii Ix3amen

Quzmndeckn gakynbTeT

Kasxaprit BapuanT cocTos11 U3 3a/1a4 TpPex
THUIIOB.

IlepBble TpM 3ajaun — pacyueTHbIE,
Pa3JMYHON TPYJHOCTH: OT TIOYTU CTaH-
JapTHBIX 10 CPaBHUTEJbHO CJIOJKHDBIX,
TPeOYIOINX CMEKaJIKu, TIyOOKNX 3Ha-
HUii, YMeHUsI pa3o6paThCst B HENPUBBIY-
HOI MJIM YCJIOXKHEHHOH CHUTYAINH.

UerBepTas 3aziada — 3T0 3aJa4a-OleH-
Ka. [lns ee pellleHNs HAJO IOHATL pac-
cMarpuBaeMoe (uanyecKoe sBJEHIE,
chopmyaupoBath Tpoctyio (Tak Kak
Hy>KHA TOJIBKO OIEHKa) (hU3MIECKyIO
MO/IeJIb 3TOTO SIBJIEHUSI, BBIOPATh Pa3yM-
Hble YWCJOBbIe 3HAYEHWS (DU3MIECKUX
BEJINYUH M, HAKOHEIL, TIOJyYUTDh YNCJIEH-
HBIIl pe3ysbTar, GoJiee HJIN MeHee COOT-
BETCTBYIOMMI peasnbHoCcTH. B Tekcre 3a-
Jlau¥l TI0IYEPKUBAJIOCH, YTO aGUTYPHEHT
MOJKET caM BBIGpPATh HEOOXOIUMBIE JIJIsT
penieHuA 3a/{a4 BEJIMYUHBI 1 UX YU CJIO-
BbIe 3HAUEHUS.

[Iarag sagmava — 910 3aJaua-ZIEMOHCT-
paiusi, B KOTOpO# Ha/0 06bICHUTD (hu-
3UYeCKOe SIBJIeHHe, JeMOHCTpUpYyeMoe B
ayJUTOpHU. 31echb HAAO0 IOHATb CYII-
HOCTB SIBJIEHUSI Ul CPE/IN PA3JMYHbIX PakK-
TOPOB BBIJIEJHUTD TJIABHBIM.

Ha pemenue 3amau maBasoch TATHh
YacoB, HAUMHAS C 3aBepIIeHUs JeMOHCT-
parumu.



Bapunant 1

1. BepTukaabHO CTOSANMI IUJIUH/D Tie-
PEKPBIT TOPIIHEM ILIOMA/AbI0 S U Mac-
coit M. Mex iy TIOpIIHEM U IIUJIAHPOM
ectb Tpenue. Ilopuienb HauHer orryc-
KaTbCsl, €CJIM Ha HEro HAJ[ABUTh CUJION
F,, n noiHuMaThCs, €ci ero NoTsAHyTh
BBEpX cuaoil F,. Haiinure nasnenune B
IUJIMHIDPE, ecau aTMocdepHoe JaBJe-
HUE PaBHO P .

2. HeBecomblii cTep:keHb AMMHONW L
COE/IMHSIET TOUEUHDbIE TPY3bl MaccaMu m,
U m,, KOTOpbIe HOJBelIeHbl K obliei
touke O Ha TOTOJIKE HA HUTSIX JJIUHOH ¥
(puc.1). CrepsKeHb IPUBEIU B TOPU3OH-
TaJbHOE TI0JI0KeHne 1 oTiyctuan. Haii-

my m,
Puc. 1

[T YCKOPEHHsI TPY30B B TEPBBIH MO-
MEHT BPEMEHH.

3. B cxeme Ha pucyHke 2 /1B BHYTPEH-
HIIE METaJJIMYECKHe IJIACTUHDBI 3apsiKe-
HBI 3apsilaMd ¢ U —¢ COOTBETCTBEHHO.
[lBe BHellHME, BHAYa/le HE3aPSI)KEHHDIE,

q,. 9

d | a7 d

— 1

Puc. 2

MeTaJIJINYeCKnue MJIACTUHBI COENUHSIOT
yepe3 pe3uctop. Kaxoii 3apsa npoiier
[IPH 9TOM Yepe3 PE3UCTOP M KAKOEe KOJIH-
YecTBO TeTJIOTHI BblJeuTcs B HeM? Pac-
CTOSIHUSI ME3K/Yy COCE/IHUMU TIJIACTHHAMUI
d, nonia b Kaxk0l IJaCcTUHbBI S.

4. [Ins cnacenus Jiojielt Ipu moskape
UCIOJIb3YIOT aBapuiiHble Ope3eHTOBbIE
MOJIOTHUIIA, Y/EePKUBAEMbIe CIIAcaTeJIsi-
Mu 1o nepumerpy. OleHuTe, ¢ Kakou
BBICOTBI HA HUX MOXKET yIIACTh YeJIOBEK,
He y/IapUBIINCH IPU TOPMOKEHUU O 3eM-
JIO.

3. K oanomy KomIity ynpyroil craabHON
JIMHEHKN TIPUKDPENJIEH TIPy3, a APYyroi
KOHeI] ee )KeCTKO 3a)UKCUPOBAH TaK, UTO
JuHelika BepTukagbHa. OTKJIOHSSA TPY3,
BBI3BIBAIOT €ro KoJebanusi. OpuH pas
OIIBIT TPOBOJAT IIPH BEPXHEM MOJIOXKe-
HUWM TPy3a, a JPYroil — NpH HUXKHEM.

BAPMAHTBI

O6mbsicaure, IOYeMy IPU IPUMEPHO O/~
HAKOBOW aMILJIUTY/le TIEPHObI KoJeba-
HUII 3aMETHO OTJINYAIOTC.

Bapuart 2

1. Pakera crapryer moja yriom O K
ropusonty. Haiiniure ee yckopenue, ecan
peakTuBHAs cTpysl o6pasyer yroa B c
HAIlpaBJIeHNEM B3JeTa. Y CKOpeHue CBO-
GOJ/IHOTO TA/IEHNS §.

2. B BepTUKAJIBHO CTOSIIIEM MIUIUHIPE
ceyeHHeM S Ha TIOBEPXHOCTH KUIKOCTH
NJIOTHOCTBIO P YAEepP:KUBAIOT TIOPIIEHD
MacCcoi m C OTKPBITON JJINHHON BepTH-
KajibHOii TpyOKoii ceuennem S;. Ilop-
meHb oTmyckaior. Kakoe KosmdyecTBo
TETJIOTHI BBIZETUTCS 110 OKOHYAHUY J[BH-
JKEHUST MOPIIHS? Y cKopeHue cBoOOIHO-
ro MaJicHus ¢.

3. Ilepembruka Maccoii m coeauHsieT
PEJIbChI, K JIEBBIM KOHIIAM KOTOPBIX ITPH-
COe/IMHEHDbI BbIBO/IbI HE3aPAKEHHOTO KOH-
nencaropa emkxoctbio C (puc.3). Cresa
ot 1ockocTd MN cosano oHOpoHOE
MarHuTHOE ToJIe ¢ HHAYKIMEeH B, cnpa-
Ba MarHMTHOTO IoJis1 HeT. PaccrosHue
Mexx Iy peabcamu /1. [lepeMbrake BHE3an-

© ® |

Puc. 3

HO coolmaioT ckopoctb ;. Kakoii Tok
GyleT Teub Yepes MepeMbIuKy Cpasy 1oc-
Jie ee BBIXO/IA U3 MOJISI, CJIH €€ CKOPOCTb
B 9TOT MOMEHT paBHa v, ? CompoTusJe-
HUEe TIePEMbIYKU R, COIIPOTUBJICHUEM
PeJIbCOB MpeHe6Peyb.

4. ToHHy 30J10Ta B3BECHJIN C XOPOITIEii
TOYHOCTBIO CHAaYaJsIa 3uMOil Ha MOpo3e, a
IIOTOM TIpU HMIOJbCKOH skape. Onennre,
Ha CKOJIbKO Pa3olINCh NMOKA3aHWUs Be-
coB. DddEeKT TEeNI0BOTO paCIHTHPEHUS
30J10Ta Maj. 30JI0TO TPUMEPHO B JIBAJI-
aTh pa3 TsKesaee BoAbl. ATMocdepHoe
JIaBJIEHNE TIPUHATD HEU3MEHHBIM.

5. B crexagnnoii tpy6ke, pacmoJio-
JKEHHOI1 10J| YTJIOM K TOPU30HTY, HAXO-
JUATCS HETIO/[BUKHAS 1lerouka. Ecim Tpy6-
Ky MeJJIEHHO Bpamiath BOKPYT OCH, Iie-
MOYKa BBICKAJb3bIBAET U3 TPYOKH Uepe3
BepxHuit Koner. O6bsicHuTe HabJ0/1a€-
MOe SIBJICHHE.

Bapuant 3

1. PaccrosiHne Mexxay Jla3epoM U 9Kpa-
HOM paBHo L. Ecsiit K BBIXOZHOMY OTBEp-
CTHUIO JIadepa TPUJIOKUTh TOHKYIO cOOU-
paoIyIo JUH3Y, PaJIyC [IATHA Ha 9Kpa-
He yBeJWYNUTCA B JABa pasa. Haiigure
okycnoe paccrosinue JTHH3DI.

Puc. 4

2. «Tanrtenpkay mpezacraBsieT coO0i
TOHKWIT MAaCCUBHbBIN HETTPOBOIAIINN CTEP-
JKEHb ¢ 3aKPETJIEHHBIME HA €r0 KOHI[aX
OJIMHAKOBBIMH 110 BEJMUYUHE U MPOTHBO-
MOJIO3KHBIMU 110 3HAKY 3apsiiaMu. Baasm
OT KOH/IEHCATOpA «TaHTeJbKay ObliIa CO-
PUEHTHPOBAHA MEPIEHNKYJISPHO TLIac-
THHAM M uMeaa ckopoctb u (puc.4).
Korjga «ranresbkas Bjeresa B 3apsKeH-
HBI TIJIOCKUI KOHJIEHCATOP Yepe3 Majoe
OTBEPCTHE B IEHTPE TLIACTHHBI, €€ CKO-
POCTh OKazaJjach paBHoil v. Kakyto cko-
POCTb 6leCT UMETDb «TaHTEJIbKa» B KOH-
JIEHCATOPE, €CJIM ellle /10 ee BJeTa rmoMe-
HSTD TIOJISIPHOCTD KOH/IEHCATOpa Ha MPOo-
tuBomoN0KHYyI0? Tlosiem TsxKecTH mpe-
HeOpeyb.

3. /IBa OJAMHAKOBBIX BAaJWKa, IPE/I-
CTaBJSIONMX COOON TOHKOCTEHHbIE IU-
JIMH/IPbl MAcCCOil m, MOTYT BpAaIaTbCs
6e3 TpeHus Ha 3aKPeIJIeHHbIX TOPU30H-

Puc. 5

TAJTBHO OCSIX, KOTOPbIE PACIOJIOXKEHBI B
IIJIOCKOCTH, HAKJIOHEHHOH IO/ yrJjoM O
K ropusonry (puc.5). Ha Bamukn ocro-
POKHO KJIAJAYyT NOCKY Maccoii M Tak,
YTO PACCTOSTHUS OT €€ KOHIIOB /[0 TOYeK
KaCaHUsl C BaJIMKaMu OAMHAKOBBI. OI-
penesure KO3(PPUIUEHT TPEHUST MEXKIY
BAJIMKaMU U JIOCKOI, IPH KOTOPOM JIOC-
Ka He OyleT NPOCKAJIb3bIBATH OTHOCH-
TE€JIbHO BaJIUKOB B HepBbIﬁ MOMEHT Bpe-
MEHH.

4. OnieHnTe OTHOLIEHWE MACCHI KHCJIO-
PO/ia, CO/IEPIKAIIETOCS B MOJIEKYJIAX BOJIBI
OKeaHOB 3eMJIH, K Macce KHCJIOPOJa B
armMocgepe 3emin.

5. Cm. 3amavy 5 BapuanTa 2.

Hy6auxauuro nodzomosun
I'.Meneoun
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Poccuickuii rocysapCTBeHHbiIi

NeaarorMyeckin YHMBEPCUTET
um. AN.Tepuera

MATEMATUKA
[MCbMeHHbIN 3K3ameH

Bapuant 1

1. [l KaXXZ0ro HATyPaJIbHOTO YHCJIA 7
orpeziesieHa (PyHKIMS

f,(x)=(x+ 2)(95/l —4nx” + 4n2)_1/2

a) Haiigure o61acTi o1peieieHus 3Tux
QyHKIMii.
6) Hapucyiite rpadux GyHKIMH

9(x) = f,(x).
B) Pemmre ypaBHeHue
lg f,(x) = lIg(x +2).
2. Pemmte HEPaBEHCTBO
3"-25 3'-25
< .
x+1 x-3

3. HaiizuTe Bce pelleHNUs! ypaBHEHUS

sin Tie + sin 210¢ + sin 371x + sin4 1 = 0,

YZAOBJIETBOPAIOIINE HEPABEHCTBY

| T
x—-—<—.
6| 6

4. JInuHbI IBYX CTOPOH TPEYTOJbHUKA
pasubl 27 u 29. J[[mMHa Meinanbl, TpoBe-
JIEHHOU K TpeTbeil cTopoHe, paBHa 26.
Haiigure qumHy BBICOTBI TPEYTOJIBHUKA,
MPOBE/IEHHOI K cTOpoHe 27.

5. OcHoBanueM THPAMUIBI CJIYKHUT
poMO, MeHbIas [UAaroHajb KOTOPOTO
paBHa d, a ocTpsIii yroa pasen O . Kax-
nast GOKOBAsi rpaHb HAKJIOHEHA K OCHO-
Banuio mnoj yrjom 3. Haiigure mio-
maab OOKOBOI IMOBEPXHOCTU U OOBEM
MUPAMU/IBI.

Bapuant 2

1. [l KaXXZ0ro HATyPAJIbHOTO YHCJIA 7
orpezesena PpyHKIMsS

f,(x) = J(x +n)(3 - x)(x -1).

a) Haiiaure o61acTy onpeieieHus 3Tux

$yukuuii.
6) Hapucyiite rpapux pyuxiumn
_ f;(")
g(x) - 3|x _ 1| .

B) [Ipu KakuX 3HAYCHUSX ¢ yPABHCHHE
g(x) —2a =0 umeer epuncTBeHHOE pe-
nieHue?

2. Pemnte HEpaBEHCTBO

lo x+1
8 ) S
log, (2-x)
3. HaiizuTe Bce pelleHNUs! ypaBHEHUS
V3 cos2x - sin x

sin 3x

)

KBAHT:- 2000/Nel

YAOBJIETBOPAIOIINE HEPABEHCTBY

3| T
x-—<—=
2 2

4. Ha nuamerpe 2R TOJIyOKpPY>KHOC-
TH TTIOCTPOEH MTPABUJIBHBIN TPEYTOJbHUK,
CTOPOHA KOTOPOTo paBHa auamerpy. Tpe-
YTOJbHUK PACHOJIOXKEH IO Ty >Xe CTO-
POHY OT JMAMETPA, YTO W TIOJYOKPYK-
HOCTb. Bprumcsure miomazab Toil vac-
TH TPeyTOJbHHUKA, KOTOpasl JIeSKUT BHE

KpyTa.

5. B mpaBmibHOl TpeyrosbHON TIpH-
3Me CO CTOPOHOI OCHOBAHMS @ TIOCTPOe-
HO ceueHue, IPOXo/siiee Yepe3 CTOPOHY
HUJKHEr0 OCHOBAHUS M IIEHTP BEPXHETO
ocHoBaHuUs puaMbl. Haitznre 1iomaab
CeveHHsl, eCJIM OHO COCTABJISIET C TLIOCKO-
CTHIO OCHOBaHMA yroa O .

Hy6auxauuio nodzomosuiu
I'. Xamos, O.Kopcaxosa

Poccuickuii rocysapCcTBeHHbIi
TEXHONOTMYECKUHM YHUBEPCUTET
um. K.2.Unonkosckoro

MATEMATUKA
[McbMeHHbIV 3K3aMeH
Bapuant 1

1. Pemmute ypaBHeHUE
|2x—3| =5x—4.

2. Haitgure uHTEpBaIbI MOHOTOHHOC-
TH QyHKIUH

_4x” +11x - 16
x+4 ’

3. Pemute HepaBeHCTBO
log ., 52log g 25.

4. Pemute cucreMy ypaBHEHHI

sinxcosy =

=& =%

cosxsiny =

3. Nmerorest Tpu cautka. TlepBbiit can-
TOK MMeeT Maccy 2 Kr, BTOPOH 4 KT, u
KaK/Iblil U3 9TUX JABYX CJHUTKOB COJIEp-
sxut 60% Hukesst. Eciim nepBblii cimToK
CIJIABUTD C TPETBUM, TO TIOJYUUTCS CJIU-
TOK, cojiepsKammii 45% HUKEJs, a eCJIu
BTOPOIl CILJIABUTb C TPETbUM, TO TOJY-
YUTCS CJUTOK, cojep Kantuil 48% Huke-
as. Haiiqure Maccy Tperbero canuTka H
MPOIEHT CO/IEPIKAHUST HUKEJIS B HEM.

6. B tpaneniuu ABCD jyinHbl OCHOBa-
nuit AD n BC orHocsATes kak 8 : 1. B
Tparenuio BIUCAHA OKPYXXHOCTb, KOTO-
pas xacaercsi 60koBoit cToponbl CD B
touke K, nmpuuem CK : KD =35 : 4.
Haiiznre orHOMIEHE TMH GOKOBBIX CTO-
pou AB u CD.

Bapuart 2
1. Pemmute ypaBHeHUE

2t +3x° -10=0.

2. Haiisiute Toukn sKkcTpeMyMa (DyHK-
u
3x -1
Yy=—".
Xt
3. Pemmure HepaBeHCTBO
log,_, 81 og,(x —1)<8.

4. Pemnmire cucreMy ypaBHEHHIA

12 -
—— 3 12
sin“x  sin” y
. i
x =—.
Y 2

5. Pa6ounii fo/mKeH ObLT 110 ILIAHY
M3TOTOBUTD 32 HECKOJIbKO AHel 168 nera-
sieii. IlepBble yeTbIpe /IHS OH BBIOJIHSI
YCTQHOBJIEHHYIO IJIAHOM HOPMY, a 3aTeM
KasK/Iblil IeHb M3TOTOBJISAN Ha 8 getaseit
6oJIbllle TJIaHa, MO3TOMY 3a /[Ba JIHS /10
cpoka 6bLi10 u3roToBJeno 188 meraseil.
CKOJIBKO JieTaJteil B IeHb OH JOJKEH ObLT
U3TOTOBJISATH 110 ILIAHY?

6. B tpeyrosbauke ABC Ha cTOpOHE
AB B3sita Touka E, a na cropone BC —
touka K Tak, yto orpe3ok EK napaJe-
snien ctopoHe AC 1 KacaeTcsl BIUCAHHOM
B TPEYTOJBbHHUK OKDPY>KHOCTU. bBuccext-
puca BD mnepecekaer orpe3ok EK B
Touke M, a 6uccexrpuca AL mepeceka-
eT mpojoJskeHne orpe3ka EK 3a TOuKy
K B Touke N. Haiigute oTHOIIEeHUE
EM : MN, ecau u3BeCTHO, YTO IepH-
MeTp Tpeyroibauka ABC paBen 14, a
cropona AC — 6.

DPUNINKA
[TncbMEeHHBIVI 5K3aMeH
Bapumant 1

1. Tupbka maccoii 0,3 Kr, nmoaBenIeHHAS
Ha npy:kuHe xectkoctbio 15 H /M, Ko-
sgebJercss Tak, 4TO ee MaKCHMaJibHas
ckopocTh paBHa 2,8 cm/c. Haiigqure
aMILIUTY Ay KoJebanuii. CumaMu coupo-
TUBJIEHUST TIPeHEOPEYb.

2. Jlyd cBeTa majlaeT Ha TPAHUILY pas-
Jlesia JIByX cpei oji yraom 45°. CKopocTb
cBeTa B TEPBOil cpeie 2,25 08 M/cC.

Puc. 1 T



Bbruncsure AauHy BOJIHBI CBETa BO BTO-
poii cpene, ecau sHepTUs (OTOHOB
265007 Mx, a yron nperomienns
ayda 30°.

3. Ilyna maccoit 10 t c aHeprueit
450 [I>x mpoGuBaer map, Jekaiui Ha
nozacraske (puc.1). Bo ckombko pas
YMEHDBIINJIACh KUHETHYECKAS] JHEPTUs
MyJIM, eCJI Tap noAnpeirHyT Ha 20 cm?
Macca mapa 0,4 xr.

4. Haiigure pa6oty, coBepiaeMyto
OJ/THUM MOJIEM O/THOATOMHOTO Ta3a B I[UK-
ae 1—2-3—4—1 (puc.2), ecau U3BECTHO:

p/

Z S

Puc. 2 Vv

T, = 150 K, T; = 450 K, Touxu { u 3
JIeXKAT HA OJHOU MPSIMOH, TPOXO/SIIeit
yepe3 HAYaJI0 KOOPJAUHAT.

5. JIBa HeGOJIBIINX 3aPSIPKEHHBIX IIa-
puKa, uMeloIe oMHaKoByIo Maccy 1T,
MO/IBEIIIEHbI, KaK TOKa3aHO HA PUCYHKE
3. Bce HUTH HATAHYTBI U UMEIOT OJMHA-

Puc. 3

KoByIo AsuHy . [locie mepexuranus HUTH
3 MaKCUMaJIbHAs BBICOTA TTOhEMA TAPH-
KOB TaKOBa, YTO HUTHU | U 2 IPUHUMAIOT
ropusonTagbHoe moJsoxkenue. Ornpeje-
JUTe HATsKeHne Hureit 1 u 2 B TOpU30H-
TaJIbHOM IIOJIOJKeHuu. Maccamu HuUTtei
npeHe6peyb.

6. N ieanbublil BOTBTMETP, TOCOEIN-
HeHHbIN K ToukaM A u B cxembl (puc.4),
nokasaJs Hanpspkenne 220 B. Uto moka-
JKET TOT JKe BOJIbTMETD, €CJId €ro TOJ-

R
I
1l
R
C E
| s
O ~ O
Puc. 4

BAPMAHTBI

KJIOUUTh K Toukam D u E? M3BecTHO:
R =1,2kO0m, C =5 mrd. ComnporunJe-
HUEM MPOBO/IOB TIpeHe6peyb.

Bapuart 2

1. BosabdpamoByio nnactuny o6aydaror
cBetoM ¢ ganHoi BosHbl 200 uM. Hatign-
Te MAKCHMAJbHBIX HMMITYJIbC BBLIETAIO-
MUX U3 TJIACTUHBI 3JIEKTPOHOB, €CJIH
paboTa BbIXO/a A7 Boabdpama 5,3 3B.

2. B u30oTepMHUECKOM IIpoliecce Ta3
cosepinu pabory 1000 /Ix. 3arem ragy
coobummu ente 1000 /I»x Termiorsl, HO
yxe m3o6apHO. Ha ckosbKO yBesmdm-
JIACh BHYTDEHHSISI SHEPrHusl 3TOTO rasa,
ecan Ta3 ojHoaroMHubIii? V3o6pasute
POM30IIIE/IINE TIPOoIlecchl Ha TpaduKe B
KoopauHarax p, V.

3. B koJsie6aTeslbHOM KOHTYpPE MH/YK-
tuBHOCTD KaTyiku 0,2 T, aMmmuTyHoe
3Havenne Toka B Koutype 40 MA. Haiiau-
Te 9HEPTUI0 MATHUTHOTO MOJIS KATYIITKU 1
SHEPIHIO 3IEKTPHIECKOTO HOJIST KOH/IeH-
caropa B TOT MOMEHT, KOT'/Ja MTHOBEHHOE
3HAYEHWE CHUJIbI TOKA OTJHYAETCS OT aM-
niauryanoro B 2 pasa. Comnporusienue
KOHTYpa PaBHO HYJIO.

4. Kamenbp, GpoIlIeHHBI € MOBEPX-
HOCTU 3€eMJIH CO CKOPOCTBIO, PaBHOI
20 M /¢ 1 HanpaBJeHHO# 110z yriaoM 60°
K TOPU3OHTY, TIONAJ B CTEHKY Ha BbICOTE
10 M. Ilog kakuM yriom K TOPH3OHTY
6blyla HaNpaBjieHa CKOPOCTb KaMHS B
3TOT MOMEHT?

3. B cxeme Ha pucynke 5 Bce 3 pesuc-
TOpa UMEIOT O/IMHAKOBbIE COIPOTHUBJIE-

e

CZ
ET:P

Puc. 5

HUA, a eMKOCTH KOH/eHcaTtopos C,
=40 MxD u C, = 10 Mk D. 3apsa KaKoro
KOHJleHcaTopa GoJibllle W BO CKOJBKO
pas?

6. /IBa oaMHAKOBBIX HEOOJIBIINX IIa-
pHUKa COeJMHEHbl HEBECOMON TPy KMHOM
M JIe)KAT Ha TJIAJKOH TOPU30HTAJIbHOI
nsockocti. OQUH U3 NMIAPUKOB 3aKper-
sen. [Tapukam coo6ImAOT OAMHAKOBBIE
3apsi/ibl, B pe3yJbTaTe JJIMHA NPY>KUHBI
yBesqnunBaetTcs BaBoe. Kak mameHnsiercs
npu ATOM YacTtoTa Masbix (10 cpaBHe-
HUIO C JJIMHON TIPYKUHBI) KoJeGanuii
CUCTEeMBbI?

Hy6auxayuio nodzomosuau
T.Meouna, I'. Huxyiun, A. Cumoroe
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Poccuickuit rocynapCTBeHHbii

YHUBEPCUTET HEDTU U TO3Q UM.
N.M.T'ybxunHa

MATEMATUKA
[MCbMeHHbIN 3K3ameH

Bapuant 1
1. Yupocrure BbipaxkeHue
a-016  aJa -0,064
Ja-04 a+04a+016"

2. Haiigute naun6oJbiiee 1ejioe petie-
HIe HepaBEeHCTBa

38-x)>2-x.

3. Cymma 9-ro u 16-ro unenoB apud-
MeTH4yecKoi mporpeccuu pasHa 12. Haii-
JIUTE CyMMY TIEPBBIX 24 UJIEHOB 3TOU
IPOIPECCUN.

2
4. Pemmute ypaBHeHue ‘—x - 4‘ =4x.

x+2

5. Pemmre ypasrenne 5° + 5"~ =130.

6. Borancanre log,, 121 +log, (49/11).
7. Boruuciure

sin10°sin100° = 0,5 sin 20°+3.

8. HaiiguTe B rpagycax HauMeHbBIITUI
MOJIOKUTETbHBIN KOPeHb YPaBHEHUS

tg(82°+ x) +tg(8° - x) = 2.

9. Haiigure HamMeHblllee 3HavYeHUE,
KOTOPOE MOJKET NPUHUMATH PACCTOSTHUE
ME3K/ly TOYKAMU TIePeceueHmsi ¢ KOOP/Iu-
HAaTHBIMU OCSIMU KAacaTeJTbHOW K KPUBOM

10003
y=——">5
9x
10. CKOJIBKO I[€JIBIX YHCEJ BXOIUT B

00J1aCcTh PElIeHil HePaBeHCTBA
log , (4x +96)217?

11. B pom6e ABCD c ocTpbIM yTJIOM
BAD uepes Bepmunbt A, B, D nipose/e-
Ha OKpYykHOCTb. OHa 1epecekaeT CTopo-
Hy pomGa BC B Touke M Takoii, 4to
BM : MC =1 : 4. Haiigute cos UBAD .

12. B npaBuIbHOIT TPEYTOJIbHOI TTHpa-
Muzie 60KOBast FPaHb COCTABJISIET C TLJIOC-
KOCTbIO OCHOBaHUA yroa B3, cosf3 =0,25.
B nupamuy Brincan map o6beMoM 25, K
HIapy IIPOBe/IeHa KacaTesIbHas MJI0CKOCTD,
napaJijie/ibHast IJIOCKOCTH OCHOBAHUS
nupamuabl. Haiigure o6beM mapa, BIm-
CAHHOTO B MUPAMU/LY, OTCEKAEMYIO ITOI
IJIOCKOCTBIO.

Bapuant 2
1. Yupocrure BbipaxkeHue
2J5xy N xy =5 . 2xy
x2y2 -5 2xy+2\/§ xy+\/§
ry

xy—\/g

+4,1
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1 HaliinTe ero 3Ha4YeHue Npu x = 2, y =
=0,134.
2. Pemute ypaBHeHUe

\/0,5(x2 +11x + 32) =-x-6.

3. Ilpoussenenune 14-ro u 30-ro use-
HOB T€OMETPUYECKON MPOIPECCUU PABHO
0,09. Haiinure 22-it yien aToi mporpec-
CHHM, €CJIU M3BECTHO, YTO OH TOJIOXKUTE-
JIEH.

4. Haiigure HamGosblliee Iesoe OT-
pHIlaTebHOE pellicHue HePaBeHCTBA

Ix + 7,5 > 10.

5. Haiiaurte nanbobliee mesoe perre-
HITe HEPABEHCTBA

(\/g)x—s i 3
Ea

6. Boruucsure log, 10 0g0,5.
7. Boruucaute

2sin” 20° -1
2ctg 65° cos” 205°

8. Haiinure B rpasycax Han6obInuit
OTPHIIATEIHbHBIN KOPEHb YPaBHEHUS

Np)

cos15°sin 3x —sin15°cos3x = —7.

9. U3 navana xoopaunar O k rpaduxy
dynkmmn y = x~ + ax + 8,41 nmpoBenena
KacareJbHasi, TOYKa KacaHusi 0003Have-
Ha M. HaliinTe HaWMMeHbIIee 3HAUYEHUE
JUHbI oTpe3ka OM 1Py BCEBO3MOKHBIX
JIONTyCTUMbIX 3HAUCHUAX Mapamerpa d.

10. Haiizute MeHbIIMI KOPEHb ypaB-
HEHUS 3

x 5 log, 50

20 2

11. B paBHOGEAPEHHOM TPEYTOJbHUKE
ABC (AB = BC) u3BeCTHbI PacCTOSHUA
OT BEpIIUHBI B 10 TOYKU TepecevyeHus
BBICOT, paBHOE 2,8, 1 JI0 TOUKH TIepeceye-
Husi Guccekrpuc, pasuoe 4. Haiigure
maomaab tpeyrosabiuka ABC.

12. OkoJsi0 TPaBUJIBHOI MECTUYTOTb-
noit mupamuipl SABCDEF ¢ ocHoBanu-
eM ABCDEF onucan map paauyca 94
¢ TeHTpoM B Touke N, JexKalrei
BHYTpH TmpaMuzpl. OKOJIO THPaMU/IbI
NABCDEF onucan map pazamyca 49.
HaiiguTe Tanrenc yria Mexay 60KOBOI
I'PAHBIO ¥ IIJIOCKOCTBIO OCHOBAHUS TTHPa-
muzbl SABCDEF.

DPU3IMKA
Hucvmennolil IK3amen

Buumanue! Ecau enHUIbI U3MepeHUs
He YKa3aHbl, BbIPA3UTE OTBET B eINHUIIAX
CH.

Bapumanrt 1

1. Cuna B 45 H coobuaer testy yckope-
nue 0,75 m/c?. Kaxas cuia coobumr
aToMy Telly yckopenue 1,75 m/c? ?

KBAHT:- 2000/Nel

2. TlogbeMHBbIIl KpaH TPUBOIUTCS B
JeficTBUe [JBUTATEJEM MOIIHOCTBIO 8
kBt. CkosbKO cekyH norpebyercs /s
PAaBHOMEPHOTO MOJbeMa I'py3a Maccoil
1500 xr ma Bwicoty 40 M, ecou KII/]
jBuratens 75%? Cuntath g = 10 M/c? .

3. Hlap maccoit 3 Kr, UMEBIIHiI CKO-
poctb 4 M/ ¢, ucubiTas aGCOMIOTHO HEYTI-
PyTuil yap ¢ IOKOSIIUMCS IAPOM TaKOil
ske Macebl. CKOJIBKO TelJIa BBIAETHIOCh
pu yaape?

4. C xakuMm yckopenueM Oyjer na-
JIaTh B BOJIE KYCOK CTEKJIA MJIOTHOCTDIO
2500 kr/mM" ? Tpenue o BOAY He yUUTBI-
Barb. IlmorHocts Boabr 1000 Kr/m™
g =10 m/c?.

5. Ompenennre u3MeHeHHe BHYTPEH-
Hell 9HepPTUM /IByX MOJIei rasa npu u3o-
6apuom narpesanuu ot 5 °C go 10 °C,
ecyim ra3y ObLIO COOOIIEHO KOJMYECTBO
tersioret 210 [[>k. YHuBepcaabHas raso-
Bast mocrosunas 8,3 [lx/(moub [K).

6. Kakag sueprus (B x/[5x) pacxomy-
eTcs Ha HarpeBaHue 3JIeKTPOYTIOra B
teuenne 50 ¢, ecau HaNpsiKEHUE B CETH
220 B, a cuia Toxka 3 A?

7. IIpoToH BJIE€TAET B OJIHOPOJHOE Mar-
HUTHOEe mosie ¢ uuayknueil 8,36 MxTx
NepIeHANKYJIIpHO JHHUAM T1oJs1. C
Kakoil yrioBoit ckopoctbio (B ¢ ') Gy-
JIeT BpaIaTbCsa _1119pOT0H? 3apsaa 1po-
tona 1,60200 Kn, ero Macca
1,672 007 xr.

8. Bo cKko0/IbKO pa3 yBeJMUUTCS JJTMHA
BOJIHBI, HA KOTOPYIO PE30HUPYeT KoJieba-
TEJbHBII KOHTYD MPUEMHUKA, €CJIH MEX-
Ny OOKJIaIKaMi KOHIEHCATOPa 3TOro
KOHTYpPa BBECTU [IUAJIEKTPUK C J[UAJIEKT-
pUYecKoil MPOHUIIAEMOCTBIO, PaBHOH 97?

9. ITapuk najiaet Ha HAKJOHHYO T1JI0C-
KOCTb M3 TOUKH A 6e3 Ha4aJIbHOIl CKOpO-
CTU U UCIIBITBIBAET C IJIOCKOCTBIO abCco-
JIIOTHO ynpyroe coyjaapenue. Ha xakom
PACCTOSTHMU OT MecTa TaJieHusl OH yJa-
PHUTCS O TJIOCKOCTb BTOPOil pas? Yroua
HaKJOHA IJIOCKOCTH 45°, a paccrosiHue
OT TOYKH A 10 TIJIOCKOCTH 25 CM.

10. Tensonzonupyiomuili MMOpIIEHb
JIeJIUT TOPU3OHTAJIBHBIA COCYy/[ Ha JIBe
pPaBHbIE YacTH, COJep:Kallue ra3 IMpu
temieparype 5 °C. [imHa Kax a0l yac-
™ 144 mm. OpHy yacTb cocyja Harpe-
m wa 18 °C, a apyryio ma 2 °C. Ha
Kakoe paccrognue (B MM) CMECTUTCH
MOPIIEeHbD ?

11. B BepmmHax oCTPBIX YIJOB POM-
6a 3akpenienpl 3apsiapl 7 HKJ, a B
BEPIIMHAX TYIBIX YIJIOB HAXO/SATCS JIBE
YaCTHIIBI Maccoll 2 Mr W 3apsiioM 2
oK kaxgas. YacTuiel 0JHOBPEMEHHO
OTITyCKAIOT, ¥ OHH TIPUXOJST B JIBUKe-
Hue. Uemy Oyjer paBHa CKOPOCTb 4Yac-
TUI[ Ha GOJIBIIOM PACCTOSHUM OT 3apsi-
nos? Cropona pomba 3 c¢M, a ero oct-
porit yroa 60°. Koadduinuent B 3akoHe
Kynona k= 900° M/ ®.

12. I1soBelr, HBIPHYBIIUI C OTKPBITHI-
MM IJ1a3aMH, PACCMATPUBAET U3-TIO/L BOJIbI
CBETSIIUIICS TPEIMET, HAXOISAIIIICS Hal
€ro TOJI0BOI Ha BbicoTe 60 cM Ha/J[ TTOBEP-
XHOCTbBIO BO/Ibl. KakoBa GyzieT BugnMast
BbIcoTa 1peaMera (B ¢M) Hajl II0BEPXHO-
ctpio Boabi? I[lokazatesnb mpesoMieHus
BObI 4 /3. YrJbl cuuTaTh MaJIbIMHU, T.€.
tga= sina .

Bapuant 2

1. Haiimure BbICOTY TIOBEMA CUTHATH-
HOIl paKeTbl, BBIMYIIEHHON €O CKOpOC-
Tb10 40 M/ ¢ o yriioM 30° K TOPU30HTY.
Cunrats g = 10 m/c?.

2. Teno Maccoil 2 Kr JABUTAJOCH TIO
OKPY>KHOCTH, TIPIYEM B HEKOTOPOU TOU-
Ke OHO mMeJsio cKopocTh 3 M/ ¢. [Ipoiias
TPETb OKPYKHOCTH, TeJO MHpuobpeso
ckopocTb 5 M/ c. Ompenennre MOIYyJTh
N3MeHEeHUsI MMITyJIbca TeJa.

3. Kakyio MUHUMAJIbHYIO TOPU30HTA/b-
HYIO CKOPOCTb HAaJI0 COOGIINTD HMIAPUKY,
4TOGbI OH CJIeJIasl TIOJIHBIE 060pOT B
BEPTUKATHHON TIIIOCKOCTH, €CJU OH BH-
CUT Ha JKECTKOM HEBECOMOM CTepKHe
pnoit 1,25 M? Cunrats g = 9,8 M/c2 .

4. CunomHoe Tesio TJIaBaeT B BOJIE,
npudeM Hajl Bojoil Haxomgutcst 30% ero
o6bema. OGbem Tteda 0,2 M°. Ompe-
jgenurte Maccy Tesa. IIJIOTHOCTD BObI
1000 Kr/m” .

3. Topsiuee Tesio, TeMmepaTypa KOTO-
poro 70 °C, mpuBeieHO B COMPUKOCHOBE-
HUE C XOJIOJHBIM TEJIOM C TeMIIepPaTypoii
20 °C. B TemioBoM paBHOBECUU yCTAHO-
Busach Temreparypa 30 °C. Bo ckosbko
Pas3 TEII0eMKOCTD X0JIO{HOTO Tes1a 60JIb-
Il TEeTJIOEMKOCTU TOPSTYEro?

6. Paccrostame Mekty IByMST TIOJIOJKH-
TeJbHBIMU TOUEYHBbIMU 3apsgamu 10 cM.
Ha paccrosgamu 8 cm ot mepBoro 3apsaa
Ha MPSIMOI, COeMHSIONIEN 3aps/Ibl, Ha-
MPSDKEHHOCTh TOJIsT paBHa Hyso. Haii-
JIUTE OTHOIIIEHUE BEJMYMHDI IEPBOTO 3a-
pszla K BeJMYMHE BTOPOTO.

7. 3aBUCHMOCTDH KOODPIMHATHI KOJE6-
JTOTIecs TOYKU OT BPEMEHW MMEET BU]L
x = Asin(T¢/12). Wssectho, 4o B MO-
MeHT BpeMeHH ¢ = 10 ¢ cMerenne paBHO
6 mM. Oupegesnnte aMIIUTYy KoJseHa-
auid (B MM).

8. Ha nmurockomapasiiesbHy1o CTeKJIsSTH-
HyIO IUIACTHHKY HaJaioT mHox yriaoMm 60°
JIBA MapaJiJeJIbHBIX Jyya CBETA, PACCTO-
sIHIE MEX/1y KOoTopbiME 4,5 cM. Haiiure
paccrosinue (B ¢M) MeX1y TOUKaMu, B
KOTOPBIX 3TH JIYYM BBIXOJAST M3 ILjIac-
TUHKH.

9. Jlexxamiee Ha rOpU3OHTAJNBHON ITO-
BEPXHOCTHU TEJIO TMPUXOJIUT B J[BUKEHUE
MO/T /IeCTBUEM TOPU30HTAJbHON CHUJIBI,
cocrasJistionieit 60% ero Beca. Cua feii-
CTBYeT HEKOTOPOEe BpeMsl, TIOTOM MpeKpa-
nraer gelictBoBath. Haiiaure mnosmoe
BpeMsl [JBVJKEHUS, €CJIM M3BECTHO, 4TO



MOJTHBIN TIyTh, TPOUIEHHBIN TEJIOM, CO-
cTaBJsieT 24 M, a K0a(GUIUEHT TPEHHs
pasen 0,2. Cuntatb g = 10 M/c?.

10. /IBa GaJssioHA COEMHEHBI MEXKILY
co6oii TpyOKoii ¢ kpanoM. B oxnom Gasi-
JIOHE HAXOJUTCS Ta3 Maccoil 2 T TOoJ
nasienuem 100 xlla, B gpyrom — Taxoit
JKe Taz Maccoil 4 T TOoJ /JaBJeHueM
400 xITa. Kakoe gasienne (B kIla) ycra-
HOBUTCS B 0asjloHaX, €CJIH OTKPbITH
kpan? TemnepaTypbl ra3oB B GaJlJIOHaX
OJIITHAKOBBI.

11. [Tonesnas montHOCTH 6aTapen pas-
Ha 6 Bt npu aByX 3HauYeHUSX TOKa B
mern: 2 A u 6 A. Uemy paBHa Makcu-
MaJibHas MoJie3Hast MOIITHOCTb 9TOH 6aTa-
pen?

12. Ha mapuk maccoil 5 r HaHecH
3apsaa 2 MK, moaBecmsin €ro Ha HUTH
pumnoit 10 M B TOPM30HTAJIBHOM Mar-
HUTHOM TOJIe, OTKJOHWJM Ha yroa O
(cosa =0,28) B JIOCKOCTH, HEPIICH M-
KYJISIPHOM 1TOJTI0, M oTIycTusu. Ilpu mpo-
XOMK/IEHUU T'PY30M HIZKHEH TOYKHM HATsI-
JKeHue HUTH OKa3asioch paBubiM 170 MH.
OrpeziesiTe BeJVMYUHY MArHUTHOH WH-
nykmuu. Cuntatsh g = 10 M/c2 .

Hyb6auxayuro nodzomosuiu
b.Iucapescrxuii, A.Yepnoyuan

Cankr-lletepbyprekuit
rOCYAQPCTBEHHbINM TEXHUYECKUM
YHUBEPCUTET

MATEMATUKA
THucomennolii 3x3amen

Bapumant 1

(pusuxo-mexnuueckuil paxy.iomem,)

1. Yupocrure BbIpaxkeHue
2 1 1

a—2\/;_\/;+2+ﬁ'

log, 5 -log, 3
2 DS 2

2. Boruucsure 3 .

3. Yucno 12 cocraBaser 45% uncnaa n.
Haitgure 30% qHCTa, .

4. Boruucaute cos” 120°-sin210°.

3. Peuure ypasuenue

237 -3 =3
6. Pemure ypaBHenue
log,(x —6)og, 9 =1.

x+1

7. Pemmnte ypaBHeHUe

_2—x2
J;__Tﬁfi

8. Haiigure ctg a , ecoi m3BecTHO, YTO
cosa <0 u yro sin20 = cosd .
9. Boruncaure

arctg(\/g + 2) - arctg(Z - \/g) .

BAPMAHTBI

10. Pemmre nepaBenctBo x + 1 >

3 2
>x +x .
Ji-x
11. Peunte HepaBeHCTBO ——— = ().
x+2
12. Haiigure o6JsacTb ornpejeeHus

ynkIUN
y =log,(x +1)2 +V2+x.

13. Haiijure MHOKECTBO 3HauyeHUil
pyHKIINT
2
27 +2x +2

2207 +2x +1°

14. Haiigure ypaBHeHUs oceil CUMMeET-
pun rpaduxa GyHKIHE ¥ = COS2X .

15. HaiiiuTe Takue BEKTOPBI, KOTOPBIE
C BEKTOpaMu ;(—1; -2)u 13(2; 1) cocras-
JISTIOT TPEYTOJIbHUK.

16. [Ipu Kakux 3HAYEHUSAX MTApaMeTpa
a ypasnenue ax’ + 2(a —1)x + 3a =0
UMeeT JBa KOPHS, SBJSIONUXCS 1EJbIMU
yucJIaMu ?

17. IlepBbrIit usten Bo3pacrtaioteii apud-
METHYECKOW mporpeccnn a, = —3; u3Bec-
THO, YTO JIJIS BCEX €€ 4JICHOB, HAYMHAs CO
BTOPOTO, BBINOJHEHbl PABEHCTBA ai -
-a,_a,,, =4. Halinure yeTBepThIil Yten
HPOTPECCUN.

18. Peunmnre ypasuenmue sin x sindx =1,

19. OKpy>KHOCTH TIepeceKaeT OCHOBa-
HHEe TPSIMOYTOJbHUKA M KacaeTcs Ipsi-
MBIX, Ha KOTOPBIX JIEXKAT TPU JpYyTHE
CTOPOHBI TpsMoyrogbHuka. Haiigure
NJTONIA/(b TIPSIMOYTOJIBHUKA, €CJIN M3BeC-
THO, YTO JIJTMHA ocHOBaHus pasHa 10, a
€r0 OTPE30K 3aKJIOYEHHBI BHYTPH OK-
PY’KHOCTH, paBeH 8.

20. Kakum 10/5K€eH ObITh PaJIyC OCHO-
BaHUsI KOHYca, 4TOObI 00beM KOHYCa ObLT
HauGOJIBIINM, €CJTH U3BECTHO, YTO CyMMa
JUIMH pajmyca U o0pasyiolleil KoHyca
pasua 10?

Bapuant 2

(Pusuxo-mexanuuecxuil paxy.romem)
1. Yupocrure BbipaxkeHue

-1 -1
a—a a—a

1-a""

=]
1+a

2. Boruucsmure (logﬁ 9)(10g8 3)_1.

3. TIpousBe/ienne ByX 4YMCeJ YBeJH-
yusoch Ha 80% Tocse Toro, Kak mepBblii
COMHOKHUTEb yBemanan ua 50%, a BTo-
poii coMHOXUTEab U3MeHUIU Ha AY%.
Haiigure A.

4. Yupocrure BbIpaxkeHue

1+ cos250°
sin 35° cos 55°°

5. Pemnre ypaBHenune Vx +1 = 22 .
6. Haiiqute cymMMy pelleHuil ypaBHe-

nust |4 — 4] =

45

7. Pemmre ypaBHeHHE
4% log, x = 2" log, x.
8. Haiiytire HaTypasibHbIe 72, /LIS KOTO-
PBIX

(HO[[(n, 4))2= n

(HO]_[(n, 4)) — Hau6ombIuii o6IHil fe-
JIUTENTh unces n 1 4).

9. HaiiyiuTe HanmMeHbIITee TieJI0e 3Hadve-
HIIe 71, TIPH KOTOPOM 9TT ABJIACTCS TMEPH-
oJ0oM (pyHKIUH

3x
Y =Cosxcos—;

10. Haiigure cos3a, €CAU M3BECTHO,
qTo

2cos20 =-1u |cx| <

|

11. Pemmmre ypaBHeHHE
LA
tg x+§ =tgx+\/§.

1
_ >
2= |«

13. CyMMa TpeTbero u nsroro 4jaeHoB
BO3pACTAIOIIel reOMeTPUYECKOI ITporpec-
cUM paBHa 8, a Pa3HOCTb MEXJIY ISATHIM
U TIePBBIM ee YieHaMu paBHa 4. Haiigure
3HaMeHaTe/Ib IIPOTPECCHH.

14. Pemmite HepaBeHCTBO

3 2
x~ +3x

1+x

12. Pemmire HepaBeHCTBO 1.

15. Pemnre cucteMy ypaBHEHUI
2
x" +y=-2x,

\/;:x+2.

16. Haiigute o6sacth omnpejeieHus
pyHKIIN

Yy = arcsin

x -1
17. Haiigute MHOKECTBO 3HAYEHWUI
pyHKIIINT

_/r2
y=4"02"".

18. O, B u Y — yrjbl TPEYrOJbHUKA.
UsBectho, uto tga + ctgP =2, tgy=
1
= 3 Haiinure tga .

19. Papnyc mapa, BOICAHHOTO B IIpa-
BUJIbHYIO TPEYTOJIbHYIO NMUPaMuiy, B 3
pasa Menblie BbicoTbl. Haiinute o6bem
MUPAMU/Ibl, €CJAM U3BECTHO, YTO JIJIMHA
BBICOTBI PaBHA /3 .

20. TIpu KaKuX 3HAYEHUSIX TTapamMeTpa
p dyukuua y = 2sinx + psin2x Bospa-

I
craer Ha npomexytke | 0; ) ?

Hybruxayuro nodzomosuu
C.IIpeobpasxenckuii, FO.Xeamos



