BAPUAHTBI

Marepuajbl BCTYIUTEIbHbBIX
sk3ameHoB 1993

MockoBckui
DU3NKO-TEXHNYECKUN NHCTUTYT

MATEMATUKA

Hucvmennwiii sx3amen
BapuaHT 1

1. Pemmre ypaBHeHHe

cos 3x
|cos x|

2cosx _
cos 3x

2. Pemnte HEpaBeHCTBO

S5 —sr -3 > 122

3

3. B mpsMOyrosbHOM TpeyroJbHUKe
ABC us Bepuunbl npsmoro yria C mpo-
Besiena Meguana CD. B tpeyronbnuk BCD
BIIICAHA OKPY’KHOCTb, a OKOJIO TPEYIOJIb-
nuka ACD omnmcana oxpy»kuoctb. Haii-
JUITe PACCTOSIHIE MEXK/y LeHTpaMU 3TUX
okpy:kHocreit, ecoim BC = 3, a paauyc
onucaHHoil oxoJio Tpeyronbuuka ABC

OKPYXKHOCTH DaBeH 7.

4. @urypa M wua nmockoctu (x, )
orpannyena rpaduxkamu QyHKuMi y =
=9¢™™ uy =15 — 4™ u umeer exuH-
CTBEHHYIO OOILyI0 TOUKY C IPSIMOil y =
=—18x + 9. Haiinure a u nomanp ¢ury-
po1 M.

5. IlpaBuibHast TpeyrosbHas HPU3MA
ABCAB,C, mepecedyeHa TIJIOCKOCTDBIO,
npoxo/isiieil yepes cepenutbt pebep AB,
ACy, BB, . IloctpoiiTe ceueHne TIPU3MBI,
HajiuTe IIOLIAb CEUeHUsI U BbIUUC/IUTE
YTOJI MEK/TYy ILIIOCKOCTDIO ocHOBanuA ABC
I IIOCKOCTBIO CeYeHHs, eCJIU CTOPOHA
OCHOBAHUSI paBHa 2, a BbICOTA IIPU3MbI
paBHa 77

6. Haiigute Bce mapbl IeJIbIX YUCET X,
Y, TIPU KOTOPBIX ABJISETCS BEPHBIM PaBeH-
CTBO

X3 —xy —7x +2y +23 =0.

BapunaHTt 2

1. Pemmure cucreMy ypaBHeHHIt
logz(xzy +2xy2) -log, 2 +l =4,
AR

logs %‘ =0.

2. Pemnte HEpaBeHCTBO

49+ 3cosdx .
\ S — > -sinx.

3. Cropona pomb6a ABCD pasha 6.
Paccrosiiiiie Mexy HeHTpaMu OKPYsKHO-
cTefl, ONMMCAHHBIX OKOJO TPEYTOJbHUKOB
ABC n BCD, pasuo 8. Haiiure paguycol
3TUX OKPYXKHOCTEH.

4. Haiiute Bce 3HaueHUs @, PU KOTO-
pbIX ypaBHeHue sinx = (4a —2)2 uMeer

1-4a

KOPHI, a 4HC/lIa ——F
’ 274"

ABJIAIOTCA 1€~

JIBIMU.

5. JIBe MpOTHBOIIOJIOKHBIE OOKOBbIE
IPaHU YeTBbIPEXYTOJbHOH IHPaMUIbI
SABCD mnepleHUKYJISIPHBI OCHOBAHUIO,
BBICOTA NMUPAMU/IbI PABHA \/E . B ocnoBa-
HUU TIHPAMU/IbI JIEXKUT paBHOOEIpEeHHAs
tpaneuus ABCD (AD = BC), onucannas
OKOJIO OKPY’KHOCTHU U Takasi, yto AB = 6,

Tt
OBAD = —.
3

touku D 10 1miockoctu SAB.

BHyTpu nupamMuibl pacrioyioskeH KOHYC
TaK, 4YTO OKPY>KHOCTb €r0 OCHOBAHUS BIIU-
caHa B TpeyroibHUK SCD, a BepunmHa
npuHaIexkut rpann SAB. Haiiiure o6bem
KOHyca.

6. I'padpux dbynxuuu y = 2+ ax’ +
+bx+c¢,c<0, IepeceKaeT OCb opJAuHaT
B TOUKe A 1 UMeeT POBHO J[Be 00IINE TOUKU
M u N c ocbio aberucce. psamast, kacaro-
mascs atoro rpaduka B Touke M, 1poxo-
mut yepe3 Touky A. Haiigure a, b, ¢, ecin
mroma/ib TpeyroabHuka AMN pasha 1.

DU3NKA

Hucvmennwiii sx3amen

Haiigute paccrosnue ot

BapuaHT 1

1. K koHIaM Tpoca, NEpeKMHYTOro ye-
pes OJI0K, mpuBg3aHbl GPYCKH € Macca-
Mu m u M = 4m, HaxosIIecs Ha TJaj-
KOW HaKJIOHHOH IJIOCKOCTU C YIJIOM Ha-
kaona O = 30° (puc.1). Ilpu kakom
MUHUMAJIbHOM 3HaueHun Koapduimen-

Puc. 1

roja

Ta TpeHus Mexay OpyckaMu OHH OyayT
ITOKOUTDCS ?

2. «TpoiiHuK» M3 TpexX BEPTHUKAJIbHBIX
OTKPBITBIX B aTMocdepy TpyGOK TOJIHOC-
Thi0 3amosiHen Bogoil (puc.2). Ilocie
TOTO KaK TPOWHUK CTAJN J[BUTATH B TOPHU-

1/2
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Puc. 2

30HTAABHOM Hampasjenun (B ILIOCKOCTH
PUCYHKA) € HEKOTOPBIM YCKOPEHHEM, U3
Hero BbLIMIOCh 9 /32 Beeil Macenl cojiep-
sKkaBleiicss B HeM Bojbl. UeMy paBHa Be-
JINYMHA YCKOpeHus a? BHyTpeHHue ceve-
HUS TPYOOK O/IMHAKOBBI, JIJIMHBI TPYOOK
paBubl [. Buyrpenuuii auamerp TpyOGOK
MaJl TI0 CPABHEHWIO C UX JIJTHHOI.

3. Mo resust coepiaer paGoTy Be-
JuanHON A B 3aMKHyTOM 1uKJae (puc.3),

pA

Puc. 3 14

cocrostieM u3 aanabdaTbl  —2, 130TepMbI
2—3, nzobapnl 3— 1. Haiiinre Besmmunny
paGoTbl, COBEPIIEHHOW B H30TEpMHUYCC-
KOM TIIpollecce, ecJu Pa3HOCTb MaKCHU-
MaJIbHOH U MUHUMAJIbHOW TeMIeparyp
rasa B 1ukJe pasHa AT .

4. B asiekTpuuecKoil cxeme, mapamMeTpbl
KOTOpOIl yKa3aHbl Ha PHUCYHKe 4, B Ha-
vasibHbIH MOMeHT Kmioun K, u K, pasom-
KHyTbl. Buauane sambikaiorT kmou K.
Korga Tok uepe3 Karymky WH/YKTUBHOC-
TH JIOCTUTaeT 3HaveHuss [, 3aMbIKaioT
kmou K,. Onpespemure: 1) HampspkeHue
Ha KaTyIIKe WHAYKTHBHOCTH CPa3y I1ocJie



Puc. 4

3aMbBIKAHUS KJIOYa K2; 2) HampsKeHue
Ha KOH/ICHCATOPE B YCTAHOBUBIIEMCS pe-
sKuMe. BHyTpenHee conporuBieHue 6ara-
pell He YyUYUTbHIBATh.

5. [IBa iyya CHMMETPHYHO MEPECEKATOT
[JIABHYIO ONTHYECKYIO OChb coGuparonieit
JINH3bl HA PACCTOSHUU 7,5 ¢M OT

N

5

a \
Puc. 5 v

muH3bI o yraoM O = 4° (puc.5). Ompe-
JIEJIUTE YTOJT MEK/LY STUME JIyYaMU MOCJIe
MIPOXOYK/ICHUS UMU JINH3BI, ecau (HOKyC-
Hoe paccrosinue jun3el F = 10 cMm.

BapuaHTt 2

1. OHopo/ubiii THOKMIT KaHaT Maccoi m
u juauHON L = 75 cM UpHUKpeIJIeH K
OpYCKYy Maccoil 2m, HaxXojdleMycs Ha
TOPU3OHTATBHON TMOBEPXHOCTH CTOJA
(puc.6). Co crosa cBENMBAETCS MOTOBY-
Ha JMHBL KaHata. Koaddunuent rpenus

2m

Puc. 6

CKOJIbXKeHus Gpycka o cron M = 0,15.
TpenueMm Mexx/ly KaHATOM M CTOJIOM IIpe-
HeGpeyb. Bpycok y/epKuBaloT B 1oKoe, a
3ateM ormyckaior. 1) Haifigure yckope-
Hue Gpycka B Hauase Asukenns. 2) Haii-
JIITE CKOPOCTb GPYCKa B MOMEHT, KOT/Ja
KaHaT COCKOJIb3HET CO CTOJIA.

2. Bo3iyx COCTOMT B OCHOBHOM u3
azora u Kucjaopona. KoHienrparus mo-
JIEKYJI a30Ta MpH 3ToM B O = 4 pasa
6OoJIbIIIe KOHIIEHTPAIMK MOJIEKYJ KHCJIO-
poja. Uemy paBHA KHHETHYECKasl 3HEP-

/%

BAPUAHTDBI

I BpalleHUs MOJICKYJ a30Ta, CO/lepKa-
wwerocst B komHate o6bemoM V = 60 M ?
ArmocdepHoe [aBieHne p = 10” ITa.

Vxasanue. BuyTpeHHss sHEprus MoJist
JIByXaTOMHOTO ra3a pasua 5,/ 2RT, rne R
— ra3oBas octosHHasg, T — TeMIieparypa;
OHA BO3PACTAET 110 CPABHEHUIO C dHepruei
O/ITHOATOMHOTO Ta3a 3a CyeT KUHeTHYec-
KON SHEPTUH BPAILIEHUS MOJIEKY.I.

3. Tpu TOHKME He3aps>KEHHbIC MeTaJl-
JINYECKHE TJIACTUHDBI IIOIAAbI0 S KakK-

E K
1 B 3
490
d d
>K
1l
1 IE
Puc. 7

Jlasi PacIoJIOXKEHbl Ha pacCcTosHUusX d
JIPYT OT [pyTa, npudeM d MHOTO MeHBIIe
pa3MepoB miaactud. K mractunam 2 u 3
nojicoemnumi 6arapeio ¢ DJIC E (puc.7).
[Tnactunbl 1 n 2 yepes kiaod K MOXHO
nojicoeiuHUTH K Gatapee ¢ JIC E . Tlia-
crune 1 cooGIMIN 3apsi/l (, N 3aMKHY I
xmou K. 1) Onpenenure 3apsij miactu-
Hbl 3 /10 cooluienus ractune ! 3apsija
q,- 2) Ompegenute 3apsyl IIACTHHBI 3
mocJje 3aMbIKaHUsI Kioda K.

4. B cxeme, n300paskeHHOI Ha PUCYHKE
8, CBepXIIPOBO/AIIIE KATYIIKN C WH/YK-
TUBHOCTSIMU L1 n L2 COEIUHEHDbI TI0CJIe-
JIOBATEJIbHO C KOH/IEHCATOPOM €MKOCTBIO
C. B nauasmbublii Moment kmoun K, u K,
Pa30MKHYTBI, & KOHJIEHCATODP 3apsKeH /10
nanpsokenuss U,. CHayana 3ambIKaloT
KJIIOY K1 , @ TI0CJIe TOTO, KaK HallpsyKeHne
Ha KOHJ/IEHCATOPE CTAHEeT PABHBIM HYJIIO,
sambikaroT kiaou K,. Uepes HekoTopoe
BpeMA TOCJIe 3aMbIKaHus Kaoya K, KOH-
JIEHCaTOp TIepe3apsiIuTCsT 0 HEKOTOPOTrO
MakcuMaabnoro uanpsurenus U, . 1)
Haiinure TOK uepes KaTyUIKU MH/yKTUB-

Puc. 8

31

HOCTH HEIOCPEJICTBEHHO TIepe]] 3aMbIKa-
HieM kmoda K,. 2) Haiiqure Hampsike-
Hue Um.

5. Masenbkuil rpysuk Maccoit m Ha
MIPY’KIHE 3KECTKOCTBIO R coBepiiaeT rap-
MOHHYECKUEe KojaebaHusd OTHOCUTEJbHO
TJIABHOII OIITUYECKOI OCH TOHKOII ILIIOCKO-

Sl =

Puc. 9

BOTHYTOH JIMH3BI ¢ (DOKYCHBIM PACCTOSI-
uuem —F (F > 0). Jlun3a 1mI0THO MpUsKa-
Ta K BEPTUKAJBHO PACTIOJIOKEHHOMY TLIOC-
komy sepkaiy (puc.9). PaccrosiHue ot
rpysuka a0 sepkama L= 4,5F. 1) Ha
KaKOM PACCTOSHUM OT 3ePKajia HAXO/HT-
sl n306paskeHne TPy3uKa B JAHHON OTITH-
ueckoii cucreme? 2) C Kakoii CKOPOCTBIO
u306paskeHue TPY3UKa MEePeceKaeT TJIaB-
HYIO ONTUYECKYIO OCh JIUH3BI, ECJIU aMII-
JuTy/ia ero KoJsebaHuit papHa A?

Hyb6auxayuio nodzomosuiu
B.Tpywun, FO.Yeuwes, M. Ilabynun

MockoBckuin
rocyaapCTBEHHbIA UHCTUTYT
3N1EKTPOHMKN U MaTeEMaTUKN

MATEMATUKA
Hucvmennwiit sx3amen
BapuaHT 1

(paxyrwmemor s1exmponuxu,
ungopmamuKY U MmeieKOMMYNUKAUUL,
ABMOMAMUKU U GLIMUCIUNENbHOT
mexHuxu)

1. Pemmure HEpaBeHCTBO
\/6+yc—yc2 - \/6+yc—yc2
3x+2  x-4

2. Pemmre ypaBHeHUe

6log, (3x = 6) =logl(x —2) - 1.
3. Peumre ypaBHeHue
[4sindx +tgx| +tgx =0,

4. B ocuoBanun mmpamubl SABC Je-
kUt Tpeyronpnuk ABC, y kotoporo AB =
=BC =15, AC = 24. Bce 60K0BbBIE TPaHU

(OkoHyYaHve cMm. Ha c. 34)
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(Hayano cm. Ha c. 30)

00pasyloT ¢ ocHoBaHueM yroJ 45°. Haii-
nute 00beM TTHPAMUJIbL.
5. Moxer an ¢dyuxuus f(x) =
\/§ cosx +1

= ————— TnpuHUMarh 3Havenue 17
3 +sinx
Haiigure BCce 3HaueHUs1, KOTOPbIe MOXKET

npuruMath Gynkims f(x).

BapunaHT 2

(paxyrvmemor npuxaadnoi
MAMEMAMUKU U IKOHOMUKO-MAMEMAMU-
ueckuil)

1. Pemire HepaBeHCTBO

1
log, (x +5) > -2log, .
-x

2. Pemute ypaBHeHue

[t +2sinx +cosx| +cosx =0.

3. Pemnte OTHOCHTEJIBHO X yPaBHEHHE
ax+3 x+3
x+1  ax+2°

4. B nmpasusbHO# upamuie SABCD c
BepIINHON S CTOPOHA OCHOBaHMS paBHA 1
1 BbIcOTa paBHa /8 . Touka N JexHT Ha
pebpe SD u smenut 310 pe6po B OTHOIIIE-
uun DN : NS =1:2, Touka M — cepenuna
peopa AS. Haiiqnre paccrosnue or Bep-
muHbl D 10 TJIOCKOCTH, TPOXOIsieit
yepe3 Toukn M 1 N napaJiesbHo peGpy
DC.

5. Haifisiure Bce 3HaueHus @, Mpu KOTO-
pbIX ypaBHeHue Jx +2 = ax + 9a — 3
uMeeT eIMHCTBEHHOE pellleHue.

DU3NKA

3adauu ycmnoeo sx3amena

1. Mgy GpocaioT TOPU30HTAIBLHO CO CKO-
poctbio ¥y = 14 M/ € TOPbI, COCTABJLAIO-
meit yron O = 45° ¢ ropusontom. Ha
KaKoM HauGOJIbIlIeM PACCTOSHUU OT I10-
BEPXHOCTH TOPbI OKAYKETCS M4 BO BPEMsI
nosteta? e on mpusemantcs?

2. Ha ropusoHTanbHOIl IpYy>KUHE YK-
perieHo tesio maccoit M = 10 kr, sexxa-
e Ha aGCOJIIOTHO TJIA/IKOM cTosIe. B ato
TEJIO TIOTA/IAET U 3aCTPEBACT B HEM IIyJIs
Mmaccoit m = 10 T, seTsras co CKOpoCTbhIO,
paBHoil v = 500 M/c M HampaBJCHHOI
B/IOJIb OCH TPY:KUHBI. Teso BMecTe €
3acTpsBIlIell B HeM IyJiell HaunHaeT KoJle-
6arpes ¢ ammury o A = 10 em. Haiigure
eproi KojaeGaHuit.

3. [lBa OIMHAKOBBIX COCY/A, COJepKa-
IIUX OJIHO U TO YK€ YHUCJIO MOJIEKYJT a30Ta,
coe/IMHEHbI KpaHoM. B mepBoM cocyje
Cpe[Hssl KBaJpaTHYHas CKOPOCTb MOJie-
Ky pasia v, = 400 M /¢, a BO BTOpOM —
0, =500 M/ c. Kakas ycraHOoBUTCS CKO-
POCTb, €CJIM OTKPBITH KPaH, COCIUHSIO-
UH COCY/IbI?

1998 /N 6

4. Bapomerpuueckas TpyOKa OmyIieHa
B cocyz ¢ pryTblo. CTo6 pryTU B TpyOKe
HMeeT BBICOTY /i 40 MM, a croab
BO3/yxa Hag pryThio — o, =19 cm. Ha
CKOJIBKO HAJI0 OIyCTHTb TPYOKY, YTOOBI
YPOBHU PTYTH B TPyOKe U COCY/ie OKa3a-
JIUCh OJMHAKOBBIMU? PTyTb B PTYTHOM
GapoMerpe Haxo/JUTCsl Ha Bbicore H =
=76 cMm.

3. JIo KaKoro moTeHIHaga MOKHO 3apsi-
JIUTb YEJMHEHHbIH MeTalJn4yecKuil Ia-
puk pajuycom » = 5,0 mm? Kakoit 3apsn
OH 1pu atoM Gyzer nectn? Hanpsixen-
HOCTB T0JIsST, TIPU KOTOPOI HACTYIIAET TIPO-
60i1 Bo3ayxa, pasHa E = 3,0 MB /M.

6. IIpu cune Toka I, = 10 A saexTpo-
JBUTATeb Pa3sBUBaeT MOI[HOCTL P =
=0,50 kBr, npu I, = 20 A — MomHocTb
P, = 0,80 xBr. Onpenenure KII/ nsu-
rarejisi NPH JIaHHBIX 3HAYEHUSIX TOKA.
Kaxoii cubl Tok Gyner teub 4epe3 00-
MOTKY SIKOPSI, €CJIH 3JIEKTPOMOTOD 3aK-
JIMHUT?

7. 3apsKeHHDIH KOH/IEHCATOP 3aMKHY-
JIU Ha KaTyNIKy WHAyKTUBHOCTH. Uepes
kakoe Bpems (B goaax nepuoga 1) mocse
MOJIKJIIOYEHHST 9HEPTUst KOHJ[EHCATOPa
Oy/eT paBHA 9HEPTUM KATYIIKU WHIYK-
TUBHOCTU?

8. [lsina yimHum asexTpornepeaaun L =
=600 xM. Uemy paBHa pasHocTb a3
HaIpPsKeHus: Ha 3ToM paccrosiiun? Cko-
poCTb CBeTa ¢ = 3108 M,/ C, YacTora
nepemMeHHOro Toka V = 30 T

9. /IBa B3aMMHO TEPIEH/NKYJISPHBIX
JIyda UyT U3 BO3/yXa B JKUIKOCTH. Ka-
KOB IIOKa3aresib IPEJOMJIEHHS KUIKO-
CTH, €CJIM OJMH JIy4 TIPEJOMIISETCS MO/
yraom P, = 36°, a apyroii — mojx yriaom
B, =20°?

10. YeanHeHHDBIH MIAPUK PAJNYCOM ¥ =
=0,50 cM OCBeTHJU CBETOM C JIJIMHON
BoaHbl A, = 250 HM. CKOJIBKO 3JIEKTPO-
HOB ITOKWHET MIAPUK, €CJIM €r0 JIOMOJHU-
TEJIbHO OCBETUTH CBETOM C JIJIMHOI BOJIHBI
A, =200 um? Hocroannas Ilnanka o =
= 6,62 0o~ Ik (&, 3apaj 5JeKTpoHa
e=1,6 IZIO_19 K, sanexrpudeckas mocto-
sHHas €, = 88510 % @/ M.

Hy6auxayuio nodzomosuiu
10.Cesonos, B.Tousn

KBAHT

MocKoBCKUM negarornyeckmnm
rocynapCTBEHHbIM
YHUBEPCUTET

MATEMATUKA

Hucvmennwiii sx3amen

BapuaHT 1
(mamemamuueckuil axywmem)

1. Pemmre ypaBHeHUe

IOgﬁgth +cosx) =2,

2. Pemute HEpaBeHCTBO
3log s x
————22log,  x +1.
2 -log, s x ’

3. DBpuraga pbi6akoB A0JDKHA Oblia
BBLIOBUTD 110 11aHy 600 11 ppIGbI K OTIpe-
JIEJIEHHOMY CPOKY. B TedeHue 1epBbIxX
YeTbIpeX JIHell PbIGAKKM HepPeBbINOTHAIN
JTHEBHYIO HOPDMY Ha 5 II, a B IOCJEJHUE
mHE — Ha 6 11, 1 yKe 3a JIBa JIHS /10 CPOKA
JUIS BBINIOJIHEHUS TIIAHA WM OCTAJOCh
BBLIOBUTD 6 11 pbIObl. CKOJIBKO 1IEHTHEPOB
pbIObI BbLIOBUIA Gpurazia 3a nepsbie 10
Hel JjioBa?

4. Bce pe6pa nupamugist MABCD pas-
ol @. Touka P nexur Ha peGpe MC,
npuuem CP : PM = 1 : 3. Haiigure
ILJIOTIA/Ib CeYEHUS TUPAMU/IBI TVIOCKOCTBIO,
nIpoxo/ileil yepe3 TouKy P IepreH/iuky-
JsapHo npsimoit MC.

5. Buytpu yruia, pasuoro 30°, pacnosio-
JKeHa TouKa A Ha paccTosiHUAX 2 ¢M U 4 cM
oT cTopoH yrja. Haliaure HanMeHblryio
IJIOIIA/Ib TPEYTOJbHHUKA, OTCEKAEMOro OT
yIJjla NpsMoil, nmpoxojsiiell yepe3 TOUKY
A.

BapunaHT 2

(mamemamuueckuil paxyrwmem)
1. Pemmre ypaBHeHue

sinx ) _
cosx |

0.

2|cosx| + 10ugy| =

2. Pemnte HEpaBeHCTBO
log, log;(10 = 9") 21,

3. Tpu mammuucrku Hayaam paGorty
OJTHOBpeMeHHO. Exke/lHeBHas HOpMa T1ep-
BOIl MAlIMHUCTKU OTHOCHUTCS K HOpMe
BTOPOI1, KaK d : 4, a BTOPOIi K TPeTbeil, Kak
2 : 1,2, llepBas MaIIMHUCTKA €XKEHEBHO
nepesbinoaHsia Hopmy Ha 10%, Bropas
— Ha 20%, tperbsi — Ha 10%. B pesy.ib-
tare 3a 8 [(Heil IlepBasi MAIIMHICTKA Harle-
yarana Ha 14 crpanuir 6oJblie BTOPOIL.
CKOJIDKO CTPaHUI[ Haleyaraja Kaxias
MalllMHUCTKA 3a 8 JiHei?

4. Bce pe6pa terpasapa ABCD paBHbI
a, rouka M nexut Ha pebpe AD Tak, 4To
AM : MD = 3 : 1. Tlocrpoiite ceyenue
TeTpas/pa IJIOCKOCTDIO, MPOXOAIIeil de-
pe3 Touky M mepHeHuKyJsSpHO pe6py
AD, u HalijuTe ILJIOLAJb 3TOr0 CeueHUs.

5. B paBHOGeApEHHbIil TPEYTOIBHUK CO
croponamu 15 ¢M, 15 ¢cm n 18 cM Brincan
[apajlJIeIorpaMM TaK, YTO yTOJI MPH OC-
HOBaHUM y HUX 0OuMii. KakiMu 10JKHDI
OBITH CTOPOHBI MAPAJLIENIOTPAMMA, YTOGBI
€ro IIoN[a/b Oblaa HauOOJbIIei?

BapunaHT 3

(Ppusuueckuii paxyrvmem)

1. B xonyc, o6pasyiomas KOTOPOro Ha-
KJIOHEHA K ILIOCKOCTH OCHOBAHUS IO/



yrjoM O, Brmcad map paaunyca r. Hail-
qure 00beM KOHyca.
2. Pemute ypaBHeHue
sindSx +sin3x =sin4x-

3. Pemmre HEpaBeHCTBO
lg2 + lg(Zx - xz) >lg(1 +x2)_
4. Pemute ypaBuenue
57 +5 0277 =26,

5. Hanmmmre ypaBHeHHe KacaTeIbHOM

2 o

K mapabose y = x° — 6x, mpoxojsuieit
yepe3 ee BEpPLIKHY.

BapuaHT 4

(xumuuecxuii paxy.romem)

1. BokoBoe pe6po TPaBUJIbHOI YeTbIpeX-
YTOJBHON MTUPAMUIBI PABHO d U HAKJIOHE-
HO K TIJIOCKOCTH OCHOBAHWUST TIO/T YTJIOM [3 .
Haiinure mmomaap GOKOBOI TTOBEPXHOC-
TH TTUPAMU/IBI.

2. Pemute ypaBheHue

. 2
(1+ cos4x)sin2x = cos” 2x.
3. Pemmre HEpaBeHCTBO

2x-7
1
0,5 x+3 >
8

4. Pemute ypaBuenue
1g*(100x) + 1g*(10x) =14 + 1g(1/x).

5. Ha rpajuxe Qynxunn f(x) =
= x(x —4)" maiiure TOYKM, B KOTOPHIX
KacaTeJbHasg MapajiebHa OCH aGCIICC.

BapuaHT 5

(paxyrvmem mexnonozuu u
npeonpunumamevcmea)
1. B npaBu/bHOI 4eTbIpeXyroJbHOM TIH-
pamujie CTOpoHa OCHOBaHUs paBHA 6 cM,
a Bpicota — 4 cMm. Haiigure 6GoKOBYIO
[MOBEPXHOCTDb YCEYEHHOIl IMpaMujibl, OT-
cexkaeMoll OT JJaHHOHN MUPaMUIbl TJIOCKO-
CTHIO, TAPAJIEJbHON €e OCHOBAHWIO U
oTcTOsIIell oT Hero Ha 1 cM.

2. Pemute ypaBueHue

sin(x —1) =sinx —sint,

3. Pemmre HEpaBeHCTBO

4. Pemute ypaBuenue

1

E .

5. Hanmmmre ypaBHeHHe KacaTebHOM

K rpaduky dyuxumn [(x) = (x + 2)2 -1
B Touke ¢ abcuuccoil x, = —2.

x(log3 x)—/l

BAPUAHTDBI

Badauu ycmmozo sx3amena
(mamemamuuecxuii axyrvmem)
1. Boruncaure

1

o 0257 = 2) 47 +(J

2. Brprunciaure
co0s 20°+ sin 50°=cos 80°

V1 + cos 280°

3. Boruucsmte log,, x, ecim ussecrHo,
uto log, x =2, log, x =3, log, x = 6.
4. Tlocrpoiite rpadux

y =|sin x| [etg x .
5. Toctpoiite rpadux

\/xz +23x +3 —\/x2 -2\/3x +3-

6. Ilocrpoiite rpadux

<
1

logy x
5

y=95

7. Haiiiure 171011a/1b apasiieiorpam-
Ma, €CJIM erO CTOPOHBI PABHBI 2 1 3, a yroJ
MEXKIy AnaroHanasmu paseH 120°.

8. OcHoBanus Tparnenuu paBHbI 3 M U
4 M. Hailnute anuny orpeska, napas-
JIEJIBHOTO OCHOBAHUSIM TPAIICINN 1 JIeJIsi-
LIero ee Ha JiBe Tpallelluu OJMHAKOBOI
JIOIA/TH.

9. Cymma uudp ABY3HAUHOIO 4uCJIA
paBHa 12. Ecam nepectaButh ero ud-
PbI, TO TIOJYYUTCS YHCJIO, COCTABJISIO-
mee 4,/7 mnepBoHavyaapbHoro. Haiigure
ero.

10. Pemmre cucreMmy ypaBHEHUI

2x Ey2 +22—y =2x+2 +y2 [2—]47

y=x.

11. Pemmre cucreMy HepaBeHCTB

\/;<16.

12. Pemmre HepaBeHCTBO
|x—1| +|2 —x| 2x +3.
13. Pemmre ypaBHeHue

2sinxsin3x +4cos2x =3-

14. Pemmre ypaBHeHue

[2x+3)|

+310— =2,
2

2-22 43|

4

15. IIpu KakoM 3HAYEHUU d MAKCUMYM
Pyuxumu f(x) = ax’ + 2ax + 2a° + 1
paseH 2?
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DUNBNKA
3adauu ycmnozo sxzamena

1. I'py3 Kakoil Macchbl HY>KHO IIOJIOXKUTb
Ha IJIOCKYIO JIbJIMHY, YTOObI OHA MOJHOC-
TBIO Morpy3usach B Bogy ? [linomazb ibam-
Hpl 5 Mm%, Tommuua 20 cMm. ILtotHOCTD
abaa 0,9 r/CM3.

2. Teso, OpolieHHOE BEPTUKAJIbHO
BBEPX, BEPHYJIOCh HA 3eMJIO Yepe3 S C.
KaxoBa Obliia HauaJbHasg CKOPOCTD Tesa?
Ha xaxyio BbicoTy oHO nopsioch? Co-
[IPOTHUBJICHUE BO3/yXa HE YYUTHIBATD.

3. C ropbl BBICOTON 2,5 M U OCHOBa-
HUEM 5 M Cbe3)KaloT CAaHU W, MPOUISA IO
ropusoHTaJbHOMY y4actky 40 M, ocra-
HaBsuBalores. Omupegesnre Koaddumu-
€HT TPEHUSI.

4. Jludr nogHNMaeTCA ¢ IEepBOro 3Ta-
’Ka PaBHOYCKOPEHHO Ha Bbicoty 12 M B
teyenune 4 c. Otnpezenure Bec rpy3a Mac-
coit 60 kr, Haxojsuerocs B jgudre.

5. B Gamone copepskutest 15 71 rasa
npu temneparype 27 °C u jgaBjeHUn
200" Ia. Uemy paBeH 00beM 9TOii Mac-
Cbl rasa MpH HOPMAJbHBIX YCJIOBHUAX?

6. B cocyn, comepxkammii 1 Kr BOJbI
npu 20 °C, Bmyckaioor 100 r BogsgHOTO
napa npu 100 °C. Kakasg rtemneparypa
YCTAHOBUTCSL B cocyje? YesdbHas Tell-
noemkoctb Boabl 4200 [k/(xr (K),
yAeJabHas TemJaoTa 1apooOpa3oBaHus
BOZBI 2,3 00° JIox /K.

7. Ompenesnre HANPSIKEHHOCTD 2JICK-
TPUYECKOTO TI0JIsI B TOYKE, B KOTOPOI
Ha 3apsj 2007 Kux JlefictByer cuia
6 [10_3 H. Onpe/:[eJIHTe BeJIMUMHY 3apsi-
Jla, CO3/IAI0IIero 3TO TI0Jie, €eCJi pac-
cMarpuBaeMas TOYKA Y/JajeHa OT Hero
Ha 12 cMm.

8. /lBa »ajexTpoHarpeBaresisi, COIPO-
tuBieHns Kotopbix 20 Om u 10 O,
Haxomagarcsa noxa Hanpsbkenunem 200 B.
Kakoe KOJIMYECTBO TEILIOTHI BbIAEJTUTCS
HarpeBaresIMU MPU UX IOCJIEI0BATEb-
HOM ¥ MapaUIeJbHOM COeJUHEHUSAX B
TeyeHue 5 MUHYT?

9. Ilox KakuM yTJIOM [IOJIKEH YIIacTb
JIyd Ha CTEKJO, YTOObI HPEJOMJIEHHDIH
JIyd OKasaJcsl HepHeHMKYJIIPHBIM OT-
paxkennomy? IlokasaTenb mpesoMJeHUS
crekaa 1,8.

10. Bosuuxuer 1 ¢orosddeKt B 1uH-
Ke 10/ JIefiCTBIEM U3JIy4eHUs, MMerollle-
ro aiauny BosHbl 0,45 mMrm? Ilocrosh-
Hag Ilmanka 6,62 1o~ Ilx (&, paGora
BBIXO/Ia AJIEKTPOHOB M3 1uHKa 3,74 2B.

Hyb6auxayuio nodzomosuiu
I'.Bpaiiues, b.Kyxywxun,
E.Ilanmeneesa, M.Yucmosa



