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BCTyI'I MTEJIbHDbIX
sx3ameHoB 1998 rona

Mockosckuii rocynapcTseHHsbiv
MHCTUTYT S11EKTPOHHOM TEXHUKM

MATEMATUIKA
Hucomennoii 3K3amen

BapunaHTt 1
(mexnuueckuil paxyrvmem)

1. Pemute ypaBHeHue
3Vx -54x =2

2. PaccraBbTe yncJIa B IOPSIJIKE BO3pa-
cranus: log 4, logo,z 10, log,; 2.

3. Boiuncsure npu h =33 3sHauenue
BbIPAKEHUS

3b° -3 (4b+3
b 4300 \b2-b
(1,5 +3)* -2,256 | 3
- 36” - 3 oyt

4. Pemite ypaBHeHue

4TT
4 —18sin3xcos3x = COS?.

3. Pemnre HEPaBEHCTBO
x+

9y 1 26
377 - = >—.
3 3
6. Pemmre cucremMy ypaBHeHMI
20x| +y =4,
y—8x=10.

7. Ins oyyenusi cMecu ObLIO B3STO
18 r oamoit xuKocTu u 30 cm’ npyroii,
B 4,/ 3 pasa GoJiee noTHOI. Onpegennre
IJIOTHOCTU 9THX JKUAKOCTEl, ecyiu u3Be-
CTHO, 4TO 22,5 T MOJYYEeHHOTO PacTBOPa
3aHUMAIOT TaKoOH ke 00beM, KaK BCA
nepBast XUIKOCTD.

8. Cymma Tpex umces, SBJISIONIHXCS
MIOCJIeZI0BATEbHBIME WieHaMH apudme-
THYeCKOIi Iporpeccut, pasHa 1, a cymma

UX HONAPHBIX NPOU3BE/ICHUN pPaBHA %
Haiigure atn ymca.

9. BokoBble pe6pa HAKJIOHHOH YeThIpeX-
yrombuott mpusmst ABCDA, B,C, D, pas-
HBIL 5 CM, a CeueHue II0CKOCTbIO, Iepece-
Karolieil Bce 60KoBble pe6Gpa MPHU3MBI U
NepHeHANKYJJIIPHON UM, TIPEJCTABJISET

co6oii pom6 ¢ octpbim yriom 30°. Ompe-
JleJIUTe TIOMAJb GOKOBOI MOBEPXHOCTH
3TON TNPU3MBI, €cJau 06beM ITHPAMU/IbI
A,ABCD pasen 160 cm”.

10. B mapasmsnenorpamme ABCD okoJio
Tpeyrosapirka BCD omucana OKpy»KHOCTb
paauyca 2. Haitaure pnuny auaronaJu
AC, ecm u3BectHO, 4T0 ayru BD u DC,
He cojlepsKallie APYIHX BEPIIHH Tpey-
roabauka BCD, pasubr 150° 1 90° coor-
BETCTBEHHO.

11. [Ipu KakuX 3HAYEHUSX TApaMeTpa d
GylleT CyNIecTBOBATb €JAMHCTBEHHOE 3Ha-
YyeHHe X, SIBJSIONIEECsS pellleHreM Hepa-
BEHCTBA

V2a+1+2ax —x* 2a-x?

BapunaHt 2
(axonomunecxuii haxyrvmem,)

1. Haiigure sin2ad, ecau sina = —0,8 u
m<a <312,

2. Pemnre HepaBEeHCTBO
x+Jx-12>0.
3. Pemmre ypaBHeHnue
209" +67 =307,

4. Tpu Gpurajipl yKJIa/[bIBAIOT PEJIbCHI.
[lepBast u Tperbss OpUrajbl COBMECTHO
YKJAbIBAIOT B Mecsll 15 kM myTeit. Tpu
6purajibl BMeCTe YKJAJbIBAIOT B MeECSI
myTeil B Ba pasa 6oJblie, YeM IepBas 0
BTOPAst IIPU UX COBMeCTHOH pabore. CKOJIb-
KO KHJIOMETPOB TIyTell YKJIAbIBAET B Me-
csI1 IepBast 6pUTajia, ecJa U3BECTHO, YTO
BTOpass Opuraga COBMECTHO C TpeTbeil
VJAOKUIN HEKOTOPBIil yYacTOK IyTH B
YyeThIpe pa3a GbICTpee, YeM ero yJIO0XKUJIa
6b1 ojiHa BTOpasi Gpuraja’?

5. U3BecTHo, 4TO TEpBBIN, TpPeTHil U
cebMOI 4JIeHbI HEKOTODPOIl BO3pacTalo-
et apuMeTuIecKoii MPOTPECCUu SIBJISI-
I0TCST TIOCJIE/[OBATEbHBIMU YJI€HAMH He-
KOTOPOH TeoMeTPHYECKON IIPOTPECCUu.
Haiinute 3HaMeHaTe b 9TO MTPOTPECCUN.

6. Pemmite HepaBeHcTBO

log> 4 +log,2-520,

7. B npsamoyroabauke ABCD co cTopo-
Hamu AB = a u BC = 2a n3 Bepuid A n
D paamycoM @ TIpOBEJEHbI [BE MAYTH,
TOYKY KacaHWs KOTOPBIX 0003HAUUM de-

pe3 M. Haiigure pamnmyc OKpY’KHOCTH,
BIUCAHHOW B KPUBOJMHENWHBIH TPEyToJIb-
Huk BMC.

8. Pemure ypaBHenue

31
S5sin2x +sinx + cosx =?,

9. Pemmute cucreMy ypaBHeHUil
cosx —arccosy =1,

cos(Ty) — arcsin x = 1.

10. IToctpoiite Tpaduk GyHKININ Yy =
= f(f(X) , ecau

x+2, ecoim x <1,
f(x)=
5—-2x, ecoim x > 1.

11. [Ipu kax0M 3HAUYEHUU TTapaMeTpa
a HalijiuTe BCe PeIleHus] HEPABEHCTBA

x+2a-2\3ax+a* >0.
DOUINKA

HHucomennoiti 3k3amen
BapunaHt 1

1. ABTOKOJIOHHA JIBHIKETCSI CO CKOPOCTBHIO
v, = 36 KM/4, pacTAHYBIIMCh BJOJb
noporun Ha paccrosiane L = 600 m. U3
XBOCTa KOJIOHHBI B TOJIOBY ITOCBIJIAETCS
MalllHa COMPOBOJK/IEHHSI, KOTOPAs 3aTeM
Bo3Bpaiaercst o6paTao. CKOJbKO BpeMe-
HU YILJIO Ha IO0E3/IKY, €CJU CKOPOCTb
MaluHbl v, = 72 kM ,/4?

2. JIpauua B opMe mapasiiiesenuieaa
¢ 1omajbio ocHosanusa S = 0,5 M u
BoicoToit H = 80 cMm miaBaer B o3epe.
Kakyio MuHMMaJIbHYIO PabOTy Halo CO-
BEPIIUTb, YTOOBI MOJHOCTHIO MOTPY3UTDH
Jpauny B Boiy? IlnorHocTb BoAbI P, =
=1000 KF/Mj, IJIOTHOCTb JIbAa P, =
=900 KI‘/M3 , YCKOpeH#e CBOOOIHOTO Ta-
nenus g = 10 M/c2 .

3. Cocyn, copepxamuit aTMocepHbIil
BO3AyX mpu Temmepatype t, = 27 °C,
3aKpBIBAIOT M HAYMHAIOT ME/JIEHHO OX-
naxpaarb. Ipu Temneparype t, =7 °C Ha
CTeHKaX cocyja mosiBysieTcs: poca. Haii-
JIUTE€ OTHOCUTEJbHYIO BJIAKHOCTH aTMOC-
(eproro Bosmyxa, ecyiu JJaBJeHUs HACDHI-
IIeHHbIX [1APOB IIPU TeMiepaTypax t, u t,
PaBHbI, COOTBETCTBEHHO, p; = 3,6 xlla n
P, = 1,0 xlla.



4. B BepmmHAaxX MpaBUJIBHOTO IIECTHU-
yroJbHUKa co croponoit @ = 30 cM pacrmo-
JIOXKEHDbI TOUYEYHBbIE IOJIOXKUTEJbHbIE 3a-
pPSIBL B CJEAYIONIell mocJieJoBaTeIbHOC-
™ +q, +2q, +3q, +4q, +3q, +6q, rne q =
=10~ K. Ormpeienite HaNpaBJIeHue W
BEJIMYNHY BEKTOPA HANIPSIXKEHHOCTH dJIEK-
TPOCTATUYECKOTO I10JI1 B LEHTPe IIeCTU-
yrosbauka. Koadduiment npomopiuo-
HaJdbHOCTH B 3akoHe Kysmona k =
=900° HO/Kn’.

3. DJIEKTPOH BJIETAET B OJHOPOJHOE
HOCTOSIHHOE MAarHUTHOe II0JIe IIepIIeH-
JUKYJISIPHO BEKTOPY MarHUTHON WHIYK-
muu. Yepes Kakoe BpeMsi BEKTODP CKOPO-
CTU 39JIEKTPOHA M3MEHUT CBOE HAIPaB-
JleHe Ha IIPOTUBOIOJIOXKHOE, eCJIH HH-
qyKnuus MarHutHoro moast B = 1 MTa,
VAeJbHBIA 3apsi] 2JeKTpoHa e/m =
=176 10" Ku/kr?

6. Onpezesnre Han6GOIBUIYIO CKOPOCTD
3JIEKTPOHOB, BBLIETAIONINX U3 1[e3Usl IPU
OCBEIIIEHNH €r0 CBETOM C JIJTMHON BOJIHBI
A =331 um. Pabora BbIX0/1a 3JIEKTPOHOB
us mesus A = 3,020 JIx, macca

BBIX
=31

anekTpoHa m = 9110 KI', CKOPOCTb
8

cBeTa B Bakyyme ¢ = 310" m/c, mocTo-

sunas [nanka = 6,63007" Ik (& .

BapunaHT 2

1. IlepBy10 ceKyH/y PaBHOYCKOPEHHOTO
JIBUSKEHUS 110 TIPSIMOI ¢ HYJIeBOH HauaJlb-
HOI CKOPOCTBIO TEJIO JBUTAJIOCH CO CPe/l-
Heil CKOpoCThIo Uy = 2 M/C, a Tmoce-
JHIOI CEKYHIy — € Uy = 22 M/c.
Omnpeesure Cpe/IHION CKOPOCTb TeJa Ha
BCEM IYTH.

2. Monera coCKaJb3blBaeT € HYJIEBOI
HAvYaJIbHON CKOPOCTBIO C BEPIIMHBI Msda
nuametpoM D = 40 ¢cM u OTpBIBaeTcsd OT
Hero Ha Bbicote i = 30 cm. Onpenenure
paboTy CHJIbI TPEHHS TIPH COCKAJb3bIBA-
HUM MOHETBbI, ecJiu ee Macca m = 3 T.
Ycxopenue cBOGOJHOTO MaJeHUs ¢ =
=10 m/c?

3. IIpu U30XOPHOM MOBBIIIEHUH JaBJIe-
HUS 1JeaJbHOro Taza Ha Ap, = 5 [0 Ma
Cpe/lHds KBaJpaTH4yHas CKOPOCTb €ro
MoJiekysl Bospocia ¢ v, = 500 m/c no
v, =600 M/ c. Ha kaxyto senuunny Ap,
HAa/10 N30XOPHO MOBBICUTD JIaBJICHUE, YTO-
6bl YBEJMYHUTH CPEIHIO KBAJAPATHIHYIO
CKOpOCTb MoJIeKyJ1 oT v, = 600 M/c 1o
0y =700 M/ c?

4. Omnpesiestire cuITy, AeiiCTBYIOINLYIO CO
CTOPOHDI 3JIEKTPUYECKOTO 110J1 Ha TOYey-
Hblil 3apsj g = 5 HKI, nomemnieHHbril
BHYTPb IIJIOCKOTO 3aps)KEHHOTO KOH/IEH-
catopa emkocTtbio C = 1 Mk®D. JHeprus
3JIEKTPUYECKOTO 110151 KoHiencaropa W=
= 2 Mk /[x, paccTostHUE MEKY OOKIaIKa-
M d =1 MM.

3. Ucrounuk Toka cHayasia MpUCOeIU-
HSAIOT K JIByM COCE/IHUM BepIINHAM I1POBO-
JIOYHOI paMKu B popMe IPABUIBHOTO R-

YTOJBHUKA, a 3aTeM — K JIBYM BepIIUHAM,
pacroJIoXKeHHbIM Yepe3 oany. Ilpu atom
TOK Yepe3 MCTOYHUK yMeHbInaercss B k =
=1,5 pasa. Ormpegenure 4UCJIO CTOPOH
n-yroJbHUKa. BHYTPEHHUM CONPOTHBJIE-
HUEM HCTOYHUKA MpeHe6peyb.

6. Cobuparornias u paccenBaiomast JH-
3bl ¢ (poKycHbIMU paccTosgHuAMU F|
=30 cm u F, = 10 cM pacmo/ioxeHnl Ha
paccrosiauu b = 20 cM JIpyr OT Apyra.
Ha co6upatomnyto JMH3y majaer napaJ-
JIeJIbHDIH TJIaBHOI ONTHYECKOH ocu ILy-
4oK Jaydedl gmamerpoM D, = 12 Mmm.
KakoB gmaMeTp TIyuka 3a paccemBaio-
e JNH30M?

Hy6auxayuio nodzomosuiu

A.Bbepecmos, C.Kanvneil, A. Knowun,

C.Kyxaun, /I. Huuyzosckuil,
A.ITpoxogwes, I'.Cagornosa,
O.Torxmno6

MockoBckusi rocyaapCTBeHHbIH
TEXHUYECKMI YHUBEPCHTET
um. H.3.baymara

MATEMATHKA

HHucomennoiti 3k3amen
Bapunant 1

1. I3 nyHkTa A B IyHKT B 0/{HOBpPEMEHHO
BBIILIM /(Ba Iemexona. Korja mepsblil
IIpoIIes TOJOBUHY IyTH, BTOPOMY OCTa-
JOoCch TIPOUTH 24 KM, a KOrja BTODPOH
IIpolIeJl IOJOBUHY IIyTH, IEPBOMY OCTa-
Jiock nipoiitu 15 kM. Haiigure paccrosinue
Mesxay nynkramu A n B.
2. HaiizuTe Bce KOpHU ypaBHEHHS

cos2x + cosb6x = cos4x,

HpHUHA/IexRANHE HPOMEXYTKY
[T[/Z; T[].
3. Pemute ypaBHeHue
1g(5x2 -6x + 2)
B )

lg x
4. Pemute HepaBeHCTBO

2x+1 +3 <21—x.

5. Kakas nauGoibmas miomaib MoKeT
GBITH y TIPAMOYTOJNBHOTO TPEYTrOJIbHUKA,
OJlHa BEPIIMHA KOTOPOTO COBIAJIAET € TOU-
koit M(5; 0), npyras nexut na rpaduke
dyukiun y = xS(S—x), 0<sx<5, a
BepIIMHA NpsAMoro yriaa — Ha ocu Ox?

6. Haiinnte Bce 3nauenus p, Ipu KOTO-
PbIX CHCTeMa ypaBHEHHUit

2y =1+ p(x +3),

y=~x+1

UMeeT eJIMHCTBEHHOE PelleHue.

7. Ocnosannem nupamusl TABC ciy-
skuT TpeyroabHuk ABC ¢ yriaom A, pas-
ubiM 60°. BokoBoe pe6po T'A coBmagaer ¢
BBICOTON MUpaMUIbI U paBHo /; pebpo TC
MEePIEHUKYISPHO CTOPOHE OCHOBAHHUS

BC, a yron mexay pe6pom TB u Guccek-
tpucoit ocnoBanus AD pasen 60°. Kakyio
HAUMEHDBIIYIO TLJIOMIA/lb MOXKET UMETh ce-
YeHue IMUPAMU/IBI TIJIOCKOCTDIO, TTPOXO/Isi-
meii yepes 6uccexkrpucy AD n nepeceka-
1omteii pebpo TB?

BapunaHT 2

1. 3aB0/| BBIITYCTHJI /IBE TAPTUU U3/IEJIHIA,
M 3TOM 3aTPATbl HA M3TOTOBJIEHUE TIEpP-
BOil TapTuM oKazajmch Ha 20%, a BTOpOi
mapTuy — Ha 25% 60JIblile, 9eM MJIaHuPO-
Basioch. Takum o6pa3oM, oO1IHe 3aTPaTh
NPEBBICUJIN TJIAHUPYeMble Ha 24% U Cco-
craBusm 186 Toic. py6aeit. Kakue 3arpa-
ThI IIJIAHUPOBAJIMCD HA N3TOTOBJIEHNE KaXK-
JIof mapTuu?
2. Pemute ypaBHeHue

\/50052\/;25111\/;.

3. Pemmite ypaBHenue
1 1

x+— x+—
4 -5 *+4=0.

4. Pemute HepaBeHCTBO
logz(ac2 + Bx) <2,

5. Kakoit manGospiuii mepuMerp Mo-
JKeT ObITb y HPSIMOYTOJIbHUKA, /IBE Bep-
IIHBI KOTOPOTo Jexxar Ha ocu Ox, a IBe
npyrue — Ha Tpadure QYHKIUU y =

4 T
=—=cosx, |af <=2
J3 2

6. YkaxuTe Bce 3HAYCHUS IapameTpa
@, TIPU KOTOPBIX YPABHCHHE

log. 2+—| | —x+22+a
83
X

MMeeT [[Ba Pa3JMYHbIX KopHs. Haiigure
3TN KOPHU IIPU KAKIOM d.

7. [lnaroHajb IpsIMOYTOJIbHOTO IapaJ-
Jiesierune;a 06pasyer ¢ JHaroHaJISIMI €T0
ocHoBanust yriol 45° u 60°, a paccros-
HIIe MeX/Ay [JUaroHajblo INapajuieleln-
meJa ¥ He Iepecekamomieil ee aAuaroHa-
Jipio ocHoBanusi pasuo [. Haiiaure 1wio-
maab cdepbl, ONMUCAHHON OKOJIO Mapaj-
JlesleTIune/ia.

DU3NKA

Hucomennoiti 3K3amen

BapunaHTt 1

1. Kax H3MeHHUTCSI IOJOKEHHE YPOBHS
BOJIbI B CTaKaHe, I/ie IJIaBaeT KyCOK JIbJa,
KOTJIa JieJ| pacTaer?

2. Ha pucynke 1 usoGpaxeHo mpe-
JIOMJICHUE JIyya CBETa Ha TPaHMIE [[BYX

Puc. 1

39
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i

Puc. 3

cpen. Kakasg cpema onruuecku GoJiee
ILJIOTHAS ?

3. Haiiinte KOHIEHTPAIUIO MOJIEKYJ
KHCJOPO/Ia, €CJH €ro JaBjeHue p =
=0,2 Mlla, a cpemusst KBagpaTHYHAS
cKkopocTb MoJiekyst v = 700 M /c.

4. HeGombmas mydra maccoit m =
= 0,15 Kr BU3KETCS B BEPTUKAIBHOI I1J10C-
KOCTH TI0 TJIaJIKOMYy 0601y pajaunycom R =
=50 cm (puc.2). B rouke 1, rie cKOpocTb
MydTer 6bLTa v, = 7,5 M/c, Ha Hee
Havasa JIeHCTBOBATH ITOCTOSIHHASI TOPU-
sontanbHas cuna F = 30 H. Haiigure
CKOpoCTb My(TbI B TOUKE 2.

5. Ha memoaBmkHbINA Ipy3 Maccoit m =
=1 Kr, Jexamuidi Ha TOPU3OHTATHHOM
CTOJIe ¥ TPUKPEIJICHHDIH K CTEHKE MpY-
JKHHOI kectroctbio B = 900> H /M,
HAYMHAET JeHCTBOBATH MOCTOSIHHAS TOPU-
sonTtanbHas cusia F =1 H (puc.3). Uepes
HEKOTOpoe BpeMs ¢ JeliCcTBUEe CHUJIBbI TIpe-
kparmaercs. [Ipu KakoM 3HaUYeHUN t CKO-
pocTh rpy3a Gy/eT MaKCUMAJIbHOW B MO-
MEHT TIPEKpaIleHus AeHCTBUS CUJIbI?

Y

/]\Cl

S

Puc. 4 X

6. [IpoBogHuK, MMetoIIit hopMy mapa-
2
60J1b1 y = kx”, HAXOJUTCS B OJHOPOIHOM

MarHUTHOM II0JiIe B, TIepHeH UKy IIPHOM
mnockoctn XY (puc.4). U3 Beprmunb
napaboJibl MepeMeIaioT MOCTYIATeNbHO
n 6e3 HAYaJbHOM CKOPOCTH MEPEMBIUKY C
MIOCTOSIHHBIM ycKopeHueM «. Haiigure
I/JIC nnaykuuu B 06pa3oBaBlIeMCs KOH-
Type TIpU 3HAYEHUH KOOPJAMHATHI ¥ = d.

7. B BepTHUKaTBHOM 3aKPBITOM IUJINH-
JIPUYECKOM COCY/Ie, BBICOTA KOTOPOTO /2 =
=2 M, a mjgomajab ocHoBaHus S =
=300 CM2 , HAXO/JIUTCS TOHKUH TSIKEJIbII
nopurerb Maccoir M = 100 kr. IlepBona-
YaJIbHO MOPIIEHbD, AEJANNNH 06beM coCy-
jna monoJiaM, ypasHoBerieHn. [Ipm atom
Ha/[ TIOPIIHEM HAaXOJUTCS TeJni Maccoi
m = 1 r, O TOPUTHEM — KHCJOPOJI.
[Topmiens mpoHUIIAEM /1715 TEJIUS 1 HETIPO-
HUIaeM [T KucJaopoja. Uepes HEKOTO-
poe BpeMs OPIIEHDb 3aHUMAEeT HOBOE PaB-
HOBECHOE TI0JIOXKEHUE, CMEI[EHHOE BBEPX.
Haiigure, Ha kakyto Bequuuny Ah cMec-
TuJcs nopirenb. IIporecc mporekaer mpu
nocrossHHON Temmeparype T = 300 K.
Tpenunem npenebpeub.

BapuwaHT 2

1. Buaubl i KOCMOHABTAM 3BE3/IbI, KOT-
Jla KOCMIYeCKast CTaHIIMSI TIPOJIETAET HAJl
ocsenieHHOII CoJiHIIEM MTOBEPXHOCTHIO
3eman?

2. Ha Gpycok maccoit m = 40 «r,
HAXO/JAIMUIICS HA TOPU3OHTAJIBHOI TLIOC-
KOCTH, JleficTByeT cua, pasHas =200 H
U HalpaBJieHHas noj yraom O = 60° k
ropusonty (puc.5). Oupesenure Beauyn-

F

e
]

Puc. 5

Hy CHJIBI TpEHUS, JelicTByIomieil Ha 6py-
COK, ecyii K09(pdUIMEHT TPEHUsT CKOJIb-
skeansg U = 0,5.

3. Cser Kakoil 4aCTOTbl CJeLyeT Ha-
IPAaBUTh HA MOBEPXHOCTD MJATHUHBI, YTO-
6bI MaKCUMAaJIbHAS CKOPOCTb (POTOIJIEKT-
pouoB Opita v = 3000 xkm/c? PaGora
BbIXO/Ia 3JIEKTPOHOB M3 MJIaTuHbl A =
=107 Jix.

4. /lBa mapuka ofHOU W TOU Ke Mac-
Cbl M COEIMHEHDbI HEBECOMOI IPYKUHOIL
JKECTKOCTBbIO R m JumHO# L m mexar
HEMO/JABIKHO HA TJIAJKOM TOPH30HTAJIb-
HOM cToJie. Tpermii mapuk Maccoil m
ABUIKETCA CO CKOPOCTBIO 0 110 JIMHWH,
COE/IMHSIONIEH IEHTPBl HEPBbIX [JBYX

m m m
Oz QU9
Puc. 6

(puc.6), m yupyro coymapsiercss ¢ Of-
HUM u3 HuX. OTpejgennTe MakCHMaJb-
HOe M MUHUMAJbHOE PACCTOSTHUS MEXIY
MIApUKAMU, COEJMHEHHBIMU MPYXKUHOII,
IpH UX JlaJbHENIIeM JIBUKEHUN.

3. B ropusonranmbroii Tpybe MesIy
JIBYMSI TIOPITHSIMU, Maccoil M KaK[blii,
HaxoauTcss 1 MOJIb WM/IeaJbHOTO OJHO-

aTOMHOTO Ta3a, Macca KOTOPOTO MHOTO
MeHbIIle Macchl MopIiHed. B HavasbHbI
MOMEHT TeMIlepaTypa rasa paBHa I, a
MOPITHY UMEIOT PaBHBIE 110 BEJUYUHE CKO-
pPOCTH, HAIPaBJIEHHbIE HABCTPEYY APYT
npyry. I[lpu ganbHeiineM IBUKEHUN TOP-
IIHEN 110 WHEPIUU MaKCUMaJbHas TeMIIe-
parypa rasa okasasuach pasuoii T, . Ompe-
JleTUTe HayabHble CKOPOCTH TIOPIITHEN,
CUUTAs], YTO CUCTEMA TEIIOM30JINPOBAHA.
TennoemkocTssMu mopiriHeit u TpyObl, a
TaKKe BHENIHUM /[aBJIEHUEM U TPeHHeM
npeHeGpeyb.

6. B asnexTpuueckoii 1emnu, MoKkazanHoi
Ha pucynke 7, § =22 B, R, =1 Owm,
R, = R; =R, = Ry =2 Owm. [IpeneGperas

Puc. 7

BHYTPEHHUM COIPOTHBJIEHUEM HCTOYHU-
Ka TOKa, OINpeJleJIUTe BEJNYUHY TOKA B
pesucrope ColpoTusieHueM R, .

7. lucrepua auamerpom D = 1,2 M u
amuHon L 2,5 M, HaIlOJHEHHas 0
BbIcOTBI b = 1,6 M HedTHIO, MJIOTHOCTD
koropoii P = 0,9 oo’ Kr/M3 (puc.8),
HAYMHAET J[BUTATbCS TOPU3OHTAJIBHO C
HOCTOAHHBIM yCKOpeHHeM a = 2 M/cC

Puc. 8

Omnpenenure cuiy jaasieHus HedTH Ha
HEPEHIOI 10 HAINPAaBJIECHUIO JIBMKEHUS
CTEHKY IMCTEPHBI.

ITybauxayuio nodzomosusu
J.Iapwes, FO.Cmpyxos

MockoBsckuit sHepreTmyeckmii
MHCTUTYT

MATEMATHKA

3adauu nucvmennozo sk3amena
1. Yupocrure BbIpaxkeHue

a’ - b _ a +b° ~
a +b a2 _bZ
B (ab _ 21+210g2r1)(a _ b)_1.

2. TlpeaBapuTeIbHO YIPOCTUB BbIPa-




sKeHue i QyHKIUK

9,73 23
f(x)= B g B 5B _ B
+1 s (=
- x +410&,2( 1),
x° —4x+3

Haﬁ/:[me BCE€ 3HAYCHUA X, YIOBJCTBOPAIO-
mue ypaBHEHUIO

[(2)f (x) = 4[f"(x) +2f (x)] + 32 = 0.

3. IlpeaBapurtesbHO YIPOCTUB BbIpa-
JKeHue A (PyHKINN

(x+1)3—3x2—1+
x*+3

(x-1)" -1

x=2

[(x) =

3
lﬂg X
- 8 2

)

+

naitaure f'(x) u pemnre ypasuenue
xz(tgzx - J3tgx + 21) = ['(x).

4. TlpesBapuTesIbHO YIIPOCTUB BBIpPa-
skeHue st QYHKIUN

[t x4
A P N
V2

x| =+ X2 11 100",

2 ox

“ ]
naitaure f'(X) 1 a5 KaXA0TO 3HAYEHUS
napaMeTpa d peluTe HepaBeHCTBO

0,5(a +1)f'(x) > af () +1.

5. Pemnte HepaBeHCTBO
lg(x+3)<1-lgx.

6. /Iy KaxK/10T0 3HAUEHMS HapaMeTpa d
pelnTe HepaBeHCTBO

lg2(16 +x2)—
—1g(4 +34%)1g(16 + x*) < 0.

7. HaiiuTe Bce 3HayeHus mapamerpad,
IIpU KOTOPBIX ypaBHEHUE

a25" —(2a+3)[5x2 +6a=0

MUMeeT YeTbIpe Pa3JTHMUHbIX PEeIleHHUs .

8. TIpousseeniie mepBLIX TPEX UYJIEHOB
reoMeTpUYEeCcKoil porpeccuu pasHo 216,
a ux cymma pasHa 31,5. Haiinure 3Hame-
HaTeJIb U MEPBBbIA YJIeH reOMeTPUYECKOi
MPOTPECCHN.

9. JIBe TpyOnli, paGotas COBMECTHO,
3anosusior 6acceiin 3a 3 4. OgHa BTOpas
Tpy6a 3arosHsier GacceilH B TpU pasa
ObicTpee, veM ojHa TepBas. Haiigure
BpeMsi, 32 KOTOpOe 3aIloJiHsieT Oacceiin
Kaxkaas tpy6a, padorast OTAeJbHO.

10. B 10 wacoB u3 mynkra A Bblexas
BeJstocurieinct; B 12 yacoB u3 myHkra A B
TOM JK€ HallpaBJICHUM Bbl€XaJl MOTOITUK-
JIUCT, KOTOPBI JIOTHAJ BEJIOCUIIENCTA B
80 kM ot mynkra A. Haiigure cxopocTb

BEJIOCHUTIE/INCTA, €CJIU U3BECTHO, YTO OHA
B JIBa pa3a MeHbIlIe CKOPOCTH MOTOIIMK-
JIUCTA.

11. Haiigure Bce KOPHU ypaBHCHUS

C(13m Z T o
11sin T+2x +tg ?Etg x =

157
=14 sin’ T - x|,

YAOBJIETBOPAIOIINE HEPABEHCTBY
2
(x-m)° +2me < 217

12. /Iy KaXX0T0 3HAYEHUS TTapaMeTpa
a Haiiure BCe KOPHU yPaBHEHUS

(3 - 4a)sin”® x + (2a = 1) sinx =
= sinxcos2x,

T
‘TEE , n
YKQKUTE HAUMEHBIINI 1 HanGOIbIIHil U3
ITUX KOPHEN.

13. Touxa F genut Menbliiee OCHOBaHUE
Tpaleuy nomoJaM, Touka E et 60J1b-
1iee OCHOBAHUE TPAIElUN B OTHOIIECHUU
4 : 1. Haiigute oTHOIIEHWE, B KOTOPOM
npsamag EF penuT njomazb Tpanelnuu,
€CJIM OJTHO U3 OCHOBAHUII Tparneny BBoe
60oJIbIle IPYTOTO €€ OCHOBAHUS.

14. [lnuna croponbl poMba paBHa
12 ¢M, octpbiii yroa pom6a paBeH TOJY-
CyMMe HaMMEHbBIIEro MOJIOXKUTENbHOTO 1
HAMOOJIbIIEr0 OTPHIATENBHOTO KOPHEN
ypaBHEHUs

3x —1260° 3
ZSinxcosxT = \/gsin;

Haiiaure nnomanb Kpyra, BIMCAHHOTO B
pom6.

15. B mpaBu/IbHOI TPEYroIbHON MHpa-
vuge DABC (D — Bepmmna) Ha peGpe
AD B3sara Touka E Tak, uto AE : ED =
=2 : 1. Ilnomanp tpeyrompuuka BCE
paBha S. Haiigure momaab GOKOBOIl
MTOBEPXHOCTU TUPAMU/IbI, €CJU TLIOCKUH
yTOJI TIpU ee BepIInHe paBeH 20 .

16. Ilepumerp ocnoBanust ABCD mpa-
BUJIBHOW YeTbIPEXYTOJbHONH IIMPAMU/IbI
SABCD paBeH p, HeHTp cdepbl, OIUCAH-
HOW OKOJIO TIMPAMU/bI, JEJUT BBICOTY
rupamMuibl B otHomenun 9 : 7 (cunras ot
pepiunbl S). Hailgure paguyc cdepsl,
BIIMCAHHOHN B MUPaMULY.

OU3NKA
Badauu nucvmennozo sxzamena

JIeKalllue Ha IIPOMEXYTKe

1. Tlo HaKJOHHOH MJIOCKOCTH IYCTHJIN
CHU3Y BBepX HeGobIIol mapuk. Ha pac-
crostauu [ = 0,3 M OT HaYaIa MyTH TMAPUK
moGbIBAJ ABAXKbBL: Yepe3 t; = 1 ¢ 1 yepe3
t, = 2 ¢ mocJie Havasa aBkenusi. Onpe-
JleJTUTe HAYaJIbHYI0 CKOPOCTb U YCKOpe-
HUE IMapuKa, CIUTask €ro MOCTOSTHHBIM.
2. MarauT Maccoil m = 5 KI' JBUKETCS
BHU3 110 BEPTUKAJIbHOM JKeJIe3HO! CTEHKE,

K KOTOPO# OH TNpH-
TATUBAETCS C CUIION
F, =5H. Kmarnu-
TY HPUJOXKEHA
cuna, papHaa F, =
= 20 H, nununsa
JIeHCTBUST KOTOPOI
COCTaBJISIET YTOJ
0o =30° co cTenkoit
(puc.1). Koapdpu-
IIUCHT TPEHUA MEIK~
Ay MAarLumToM un
crenkon M =0,2.
Ornpejiesiite yCKOpeHUe MarHuTa.

3. Uestosek maccoit m, =80 Kr cTouT Ha
Kpaio TeJexKku Maccod m, = 120 kr n
pumnoit [ =3 M. Otpezennre, Ha Kakoe
PACCTOSTHME CMECTUTCS TeJeXKKa, €eCJIu
YeJ0BEK INepeiieT Ha JAPYroil ee Kpaii.
Tpenne MexJy TeJeXKoW W MOJOM, Ha
KOTOPOM OHa CTOUT, TPEHEOPEKNMO MAJIO.

4. Ha ropu30HTATBHON MOBEPXHOCTH
JIeKAT [IBa TeJla MaccaMu m; U m,. Mesx-
Ay HUMU HaXOAUTCA HCHAIIPAYKECHHAA IIPY -
sknHa. Haiijinte MUHUMAJIBHYIO TOPU30H-
TAJbHYIO MOCTOSHHYIO CHJIY, KOTOPYIO
HAJI0 NPUJIOKUTb KO BTOPOMY TeJy, YTO-
6bl cABUHYTH HepBoe Teso. Koadbduun-
€HT TPEHHS] MEX/y TeJaMi W TOPH30H-
TAJBHOI MMOBEPXHOCTHIO M .

5. B BepTHKaJBHO PACIOJIOKEHHOM
IUJTMHPUYECKOM COCYJ/I€ HAXOJUTCS Tra3
Maccoit m ¢ MoJisspHOil Maccoir M. a3
oT/iesieH 0T atMocepbl TIOPIITHEM, COe/IU-
HEHHBIM C THOM COCYy/ia TIPY>KUHOM JKecT-
koctbio k. IIpu Temneparype T nopiieHb
PACIIOJIOKEH HAa PACCTOSIHUU /2 OT JiHA
cocyma. [lo xakoil TeMmmepaTypbl HaJIO
HarpeTb ra3, 4TtoObl MOPUIEHD TO/IHSJICS
110 BbicoTbl 2A? TlopieHb cunTath HeBe-
combiM. AtmocdepHoe JaBjieHrne PaBHO
Py -

6. Kakoe kosmuectBO TeIJOTHI Bbljie-
JIUTCST TIPU U306aPHOM OXJIAKJEHUN M =
=0,1 kr remusa oT TeMIepaTypbl t,
=200 °C mo t, = 27 °C? Monapuaa
macca resusg M = 0,004 kr/mMoub, yHuU-
BepcasibHasl Ta3oBasl TOCTOSIHHAsE R =
=8,31 Jlx/(mons [K).

7. B ipoctpaHcTBO MEX/1y OOKJIAJAKAMY
IIJIOCKOTO HE3apsiKEHHOTO KOHEHCATOPa
BHOCSAT METAJINYECKYIO TLJIACTHHY, MMe-
1o1Ly1o 3apsigi Q, Tak, 4TO MEXK/1y MJIACTU-
HOW ¥ OOKJIaJIKaMi KOHJIEHCATOPa OCTa-
10TCA 3a30pbl mupHHOH [, u [, . Ilnoman
IJIACTUHBI M OOKJAJ0K KOHJEeHCATOPA
O/IMHAKOBBI U paBHbl S. Onpeennre pas-
HOCTb HOTEHIMAJIOB MEX/Y OOKJIAJAKAMU
KOH/IEHCATOPA. DJIEKTPHYECKOE TOJIE MEXK-
Iy OGKJIaJIKAMU CYUTATH OHOPOHDIM.

8. Ot noBepxXHOCTH MeTAJIHYECKOTO
mapa Maccoit M u paguycoM R, 3apsiKeH-
HOTO 3aps/ioM Q, OTPBIBAETCS O/[HOUMEH-
HO 3apsIKeHHBIN TOUEYHbIH 3apsi]| ¢ Mac-
coii m. Kaxkoii 6yjieT cKopocTb TOYEYHOTO
3apsijia Ha 60JIBIIIOM PACCTOSTHUY OT Iapa?

/

Puc. 1

41
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9. K xoHIIaM MeTHOTO TTPOBOIHIKA [IJIH-
noit [ = 300 M NMpUJIOKEHO HATIPsIKEHUE
U = 36 B. Haiiaure cpeiHIOI0 CKOPOCTD
YIIOPSIZIOYEHHOTO JBWKEHUS 3JI€KTPOHOB
B IPOBO/IHUKE, €CJIM KOHIIEHTPAIHS dJIEK-
TPOHOB ITIPOBOJUMOCTH B MeIW 7 =
=8,500% 1/M3. 3apsji 2JIeKTpoHa e =
=1,6007" Ku, yAeJbHOe COIPOTHUBJIe-
tre Meau P = 1,8 10 Om D,

10. TInacTHHBI TIOCKOTO KOH/IEHCATO-
pa npucoeaunensi kK 6atapee, IJ[C korto-
poit & = 100 B. Omnpepenure pabory,
KOTOPYIO HEOGXOJMMO COBEPIIUTD, YTOODI
YBEJMYHUTD PACCTOSTHIE MEXK/Y TJIACTHHA-
mu ot d; =1 MM 10 d, = 2 mm. Ilnomanp
nmactin S = 100 v’ . Boigenennenm Ten-
Ja B 6atapee M B TOJBOJSIINX MTPOBOJAX
npene6peyb.

11. K uCTOYHMKY TOKa MHOJKJIOYEHbBI
nBa peaucropa. Ha mepBom pesucrope
BBIJIEJISIETCS MOUMIHOCTD P, 1 B, Ha
Bropom P, = 2 Br. Kakag mommuocts
OyJieT BBIJEJISATCS Ha BTOPOM PE3UCTOPE,
€CJIM TIEPBBIN PE3UCTOP 3aKOPOTHUTD C TO-
mompio Kiaoya K (puc.2)? Buyrpennum
COIPOTHBJIEHNEM CTOUYHHKA TPeHeOpeYb.

Puc. 2

12. B nenu (puc.3) BCce BOABTMETPBI
onunakoseie. J[[C Gatapeu & =9 B, ee
BHYTpEHHEee CONPOTUBJIeHIE MaJIo. BoJbT-
merp V, mokasbiBaer U, = 4 B. Uro
MTOKA3bIBAIOT OCTAJbHBIE BOJBTMETPHI?

il

\% \J/L

2

- Oy

-

Puc. 3

13. IlpotoH, mersmuii 1Mo HampasJe-
HUIO K s/IPY JBYKPATHO HOHU3WPOBAH-
HOTO HEMOABW)KHOTO aToMa TeJusi, B He-
KOTOPOH TOYKe IMOJIsI C HAlPSKeHHOC-
teio E =10 xkB/cM umeer ckopocThb
v = 1,0 xm/c. Ha kaxoe paccrosuue
MPOTOH CMOXKET NPUOJU3UTHCS K SAPY?
DJEKTpUYECKass TOCTOAHHAA €
= 8,85 a0 d /M, Macca MOPOTOHA

m, = 1,67 [0~ xr, sapsia saexTpona
e=1600" Ku

14. KosebarebHbIi KOHTYD, Co/lepiKa-
it KoHjeHcatop eMkoctbio C = 20 nd,
HACTPOEH Ha JJIMHY BOJHBI A = 5 M.
Haiiiure MHAYKTUBHOCTD KATYHIKU KOH-
typa. CKOpPOCTh CBeTa B BaKyyMe C =

=300% m/c.
/_\—/

V74
V74 Va

V4
4

Vi 7

s

Puc. 4

15. Ha kakoii rory6use & yBUAHT U306-
paskeHHe YEePHUJBHOTO ISITHA, HAXOJIs-
I[Erocst Ha CTEKJISTHHOI IJIACTHHE TOJIIIN-
HOW d, YesOBeK, CMOTPSNIMH HPSIMO C
[IPOTHBOIOJIOKHOI CTOPDOHBI ILJTACTHHBI
(puc.4)? TTokaszaTesb IPENOMIEHHS CTEK-
Jga n.

ITybauxauyuio nodzomosuiu
B.IIpoxopenxo, A.Cedog

Hosocnbupckumsi
roCyAQPCTBEHHbIN YHUBEPCUTET

MATEMATHKA

HHucomennoiti 3k3amen
BapunaHnt 1

(mexanuxo-mamemamuueckuil
U IKOHOMUUECKUL (haKyomenvL)

1. Bo6 nogapur apyry Businy HeckoJIbKO
akiuii HedTsaHON KoMmmanuu. YacTh ak-
nuii buasn npoman B TOT Ke [JeHb, a
OCTaJibHblEe — Yepe3 HeJeJI0, KOorja HX
CTOUMOCTD Ha GUPIKE YMEHBITHJIACH N3-32
(unancoBoro Kkpusuca, BbIPyYHB B UTOTE
3THX OIlepaltii HEKOTOPYIO CYMMY JICHET.
Ecsin 661 Buat nposan Bce akiuu cpasy,
TO BbIpyuns Obl B 1,25 pasa GoJiblie, a
ecau ObI, HAOGOPOT, MPOJAJ BCE AKIMH
yepes HeJlesIi0, TO BbIPYYnJI Obl 32 HUX B
1,6 pasa MeHbIIIe, 4eM eMy y/1aJ10Ch T10JTy-
yuTh Ha camoMm jese. Otpenenure, BO
CKOJIPKO Pa3 YMEHBIINJIACh CTOMMOCTD
Ka)K/JI0i aKIMU 3a HejeJlo.
2. Pemmute cucreMy ypaBHEHUil

20+ 5|y -2 =11,
| +2y = 5.

3. B mnpsamoyrosbnuke ABCD 4epe3
BEPIINHY B 1epreH Ky IspHO JAUaroHa-
1 AC poBeieHa ipsiMas, KOTopas nepe-
CeKaeT MPoJI0JKeHne cToposl AD B ToU-
ke M u puaronanb AC B Touke K. ll3Be-
CTHO, 4TO PaJMyCbl OKPYKHOCTCii, BIIH-

CaHHBIX B TpeyroibHuku ABM n AMK,
paBubl 12 u 9 coorBercTBenno. Omnpeje-
JIATe PajinyC OKPY’KHOCTH, BIIMCAHHOH B
tpeyrosabiuk BCK.

4. Pemite ypaBHeHue

cos6x
——— =2sin2x +1,
cos2x

3. B ocHOBanuu mpaBusIbHON TPEYTOJIb-
Hoit upamuipl SABC JekuT paBHOCTO-
pouuwuii TpeyrorbaIK ABC co cTopoHOi
2, Boicota SH nupaMu/bl paBHA @/3
Yepes Bepinnny S 1mpoBejieHa MI0CKOCTD,
KOTOpasi KacaeTcs BIUCAHHOW B IUpaMu-
ny SABC cdepbl u nepecekaer pe6Gpa
AB un AC B Toukax M n N. N3BecTHO,
YTO IJIOM/b TpeyrojabHuka SMN pas-
Ha 7 /12. Onpenenure:

a) anuny orpeska MN

6) o6beM mmpamuabt SAMN.

BapwuwaHT 2

(paxyrwmemor ecmecmeennvix nayx
u 2e071020-2e0pusuneckuil)

1. B crpane o6bsABUIN [JEHOMUHAINIO U
BBIIYCTUJIN B OOpaliieHne OJHOBPEMEHHO
CO CTApPBIMHU COJIB/I0 HOBbIE, KOTOPbBIE GBLIO
TPYZAHO OTJIMYUTD OT cTapbix. [Ipoxoans
BECh /IEHb C MAPMAHKON 110 TOPO/LY, Tara
Kapuio 3apaboras HEKOTOPOE KOJNYECTBO
JIEHET, CPe/I KOTOPBIX HaPSILy CO CTapbhl-
MU BII€PBBIE TIONATUCH U HOBBIE COJIBJIO.
ECJII/I OH IIpU OACYETE 3TOTO HE 3aMETUT
U TIOCUUTAET BCE COJIBJIO 34 CTapble, TO
HOJIYYUTCSI, YTO OH 3apaboTajs B 5 pas
MEHbIIE, YeM CyMMY, KOTOPYIO BBIPYYH.I
Ha jieHb panbine. Ecau ke, Hao60porT,
MOJICUUTATh COOPAHHbBIE IEHBTH TaK, KaK
Gy/ITO BCE COJIb/IO HOBbIE, TO MOJYYUTCS,
6yaro o 3apa6oran B 200 pas GoJibiie,
4yeM Ha JieHb panbliie. Otnpeenure, CKOJb-
KO CTOUT HOBBIN COJIB/IO 1O OTHOIIEHHIO K
CTapoMy.
2. Pemre ypaBHeHUe

log,|x = 3| = logs(x2 - 3x) +1.

3. Xopast AC u BD HeKOTOPOIi OKPY3K-
HOCTH TIePIIEH/IUKYISIPHBI U TI€PeCEKaIoT-
ca B touke K. M3BectHo, uro AK = 11,
BK=2,CD= 10\/3. Omnpenenure nepu-
MeTp veTbipexyroabauka ABCD.

4. Pemite ypaBHeHue

sin Sx
—— =1+2cosx.
sinx

3. B ocHoBanuu mpaBuIbHON YeThIPEX-
yrosbHo TupaMuibl SABCD neskuT KBaj-
pat ABCD co cTopoHoit 2, 60K0BbIe pe6-
pa mupaMu/ibl paBHbI V10 . B mwiockocru
OCHOBAHUSI MPOBe/leHa MpsMasi, KOTopas
KacaeTcs BTMHMcaHHOW B kBajgpaTr ABCD
OKPY’KHOCTH U Tiepecekaer pebpa BC u
CD B toukax M u N. M3BecTHO, 4TO
MN = 5/6. Haiiqure 06beM MUPaMUbI
SMNC.



BapnaHt 3
(Pusuuecxuii paxyrvmem)

1. Pemute HepaBeHCTBO

2x-6<x’ —-3x+6.

2. Pemre ypaBHeHHUe
logz/S x +logs x =log (1/2).

3. B tpeyrompunke ABC cropona AB
6osbiie croporst BC. Ha cropone AB
Bbi6pana touka M rtak, uto BM = BC.
W3BecTHO, 4TO paJyCc OKPYKHOCTH, OITH-
caHHOi _okoJsio Tpeyroapnuka AMC, pa-
en 245, AC = 543 . Omnpenennre pajy-
yC OKPY>KHOCTH, OIICAHHOI OKOJIO Tpey-
roapHuka ABC.

4. Pemmire ypaBHeHue

sin2x—\/§cos2x =2sin7x.

5. Bxy6e ABCDA'B'C'D’, pebpa ko-
Toporo uMeroT Aauny 1, Touka M — cepe-
nuna pe6pa BC. Touka P Ha TpSIMOii
A'C' u Touka Q Ha npsamoii B'M BbIGH-
paioTcs Tak, uTo mpsaMas PQ mapaJuiesib-
na nockoctu AA'B'B . Onpenenure aiu-
Hy HAWMEHbIIETO M3 BCEX BO3MOXKHBIX
orpe3koB PQ.

PU3UNKA
Hucomennwviii ak3amen
Dusuueckuil haxyrvmem

Kask/p1ii BApHAHT COCTOSII M3 33144 TPEX
THUIIOB.

[TepBble Tpu 33124 — pacyeTHbIE Pas-
JINYHOI TPYAHOCTH OT IMOYTH CTaHAApPT-
HBIX /IO CPABHUTEJIBHO CJIOXKHBIX, TPeOy-
IOTIX CMEKAJIKH, TTyGOKUX 3HAHWIT, yMe-
HUST Pa3o6patbCs B HENPUBBIYHON WK
YCJI0KHEHHOH CUTYyalluu.

YerBeprast 3a/jaua — 3Ta 3a/aua-olleH-
ka. [lis ee peleHust HAJO TOHSTH pac-
cMarpuBaeMoe (Qu3uyecKoe sBIEHMUE,
copMyupoBaTh TPOCTYIO (TaK KaK HyX-
Ha TOJIBKO OlleHKa) (PU3NIECKYIO MOJIEIb
3TOTO SIBJIEHUS, BBIOPATH pasyMHbIE YHC-
JIOBbIC 3HAYCHUA q)HSH‘leCKI/IX BEJIMYHUH U,
HaKOHeEL[, II0JyYUTb YMCJIEHHBIH pe3yJ/ib-
taT, GoJiee UM MeHee COOTBETCTBYIONIUI
peasbHOCTH. B Tekcre 3a/1aun Mo [4epKU-
BaJIOCD, YTO a0UTYPUEHT MOXKET caM BbIO-
paTtb HEOOXO/MMbIE JIJIS PELICHUS 3a/1a4K
BEJIMYMHDBI ¥ UX YUCJIOBbIE 3HAUEHMUS.

[Iaras 3asaya — 3TO 3ajaya-JE€MOHCT-
parysi, B KOTOpOii Ha/10 06bSICHUTD PU3U-
Yyeckoe SIBJIEHUE, JEMOHCTpUPYEMOe B
ayInTOpuu. 3/1eChb HEOOXOINUMO TOHSTDH
CYIIHOCTD SIBJIEHUSI W CPEJ Pa3JNYHbIX
(baKTopOB BBIICJIUTD TJIABHDIN.

BapunaHTt 1

1. B cocyne oy MaCCUBHBIM IIO/IBIDKHBIM
TOPIITHEM HAXOAUTCS KUJIKOCTb, KOTOPAs
3anumMaer o6bem V. Korga >Xuakoctb
HOJTHOCTBIO HCIIAPUIACh, 0ObeM Napa Hox
nopiurHeM jgoctur 3HaueHuss V,. Kaxas

nons BemectBa (Mo Macce) HAXOAUMACH B
cocyne B BHJE JKMJKOCTH, KOrja o0beM
noJi nopurHeM pasusisicss V'? Temmnepary-
pa B mpoliecce He U3MEHSIACD.

2. YacTh OZHOPOAHOTO KAHATA JIEKUT
Ha KJHMHE, 06pa3yIoleM ¢ TOPU30HTAJIbIO
yToJ O ; Apyras 4acTb, IIePeKUHyTas ve-
pe3 TPUKPEIJIEHHbI K BepIIMHE KJIMHA
610K, cBucaer BepTukaabno (puc.1).
Koadduiment TpeHus kanara o IJIOC-
koctb M (M < tga ). Ilpu kakoil aiune
X cBUcaolell yacTh KaHat GylIeT Haxo-
INUThCA B mokoe? J[nmHa Bcero kanara .
Pasmepom 6710ka mpene6pedb.

3. Ha BXojg asexTpuyeckoil Ienu c
MepBOHAYATbHO He3apsI’KeHHBIMU KOH/IEH-
caropamu emxoctamu C; u C, mogano ¢
MUCTOYHUKA MOCTOSIHHOE Hampspkenue U,
MOJISIPHOCTH KOTOPOTO yKa3aHa Ha PUCYH-
ke 2. Kakue 3apsiipl OKaXXyTcss Ha KOH-
JIEHCATOPAX M0CJe U3MEHEHUS OIS PHOC-
T HanpsukeHug? J[momant D1 u D2 uie-
asbHble. CTpesika B M306pakeHnH 10/
MOKA3bIBAET HATIPABJIEHNE, B KOTOPOM OH
MIPOMYCKAET TOK.

4. Ha xakyio riy6uHy Ha/I0 MOTPY3UTD
B BOJIOEM JIETCKHI DE3UHOBBIN MSIUUK,
4TOOBI OH HA4aJ TOHYTbH?

5. Ilnactunaky u3 chIporo Kaprodess
TosmHON puMepHo 10 MM TIPOTBIKAIOT
CTEKJSAHHON TpyOKoii. OO6pa3oBaBIyio-
cs1 TpoOKY 3aTaJKUBAIOT B TPYOKYy Ha
10—15 mM. Bropywo mpo6ky dopmupy-
10T, TIPOTBIKAs KapTodeabHYyIO MJIACTHH-
Ky APYTHM KOHIIOM TPYOKH. 3areM aTy
mpo6Ky HAYMHAIOT MEIJIEHHO TOJIKATH
BHYTpb TpyOKu. IlepBas mpo6ka BHaua-
Jie IBUKETCST MeJIJIEHHO, a y KOHIIa TpyO6-
KI XapakTep ee JIBUKEHUS Pe3KO MeHsI-
ercst. OO0bsicHUTE HAGJIIOAEMOE SIBJIEHHE.

BapunaHT 2

1. Tesio Ha Ipy>KuHE, BTOPOIi KOHEIl KOTO-
POl IPUKPeTJIeH MapHUPOM K OCH, [[BU-
JKeTcst 10 OKpyskHocTH. IIpm ckopocTu
Tesla v, JAJIMHA IPYXKUHBI [, a IpU cKopo-

N <
l/ll)1 | I)2
C, C,
|1 Il
|| I

Puc. 2

cTH v, JAauHa npyxunsl [, . Uemy pasna
JUINHA HEHATIPSKEHHON TPy KIHbI? Boi-
SIHUEM CUJIBI TSKECTU MpeHeOpeub.

2. Ha ropu3oHTaJbHYIO NJIACTHHKY
IJIOMIA/IBIO S ¢ OTPUIIATENBHBIM 3aPSA/IOM
—Q ocelaloT M3 BO3/lyXa MBIJIMHKH, Macca
Kak/10il M3 KOTOPBIX M, a 3apsjp +q.
KakoBa Haum6ouJiblias Macca CJOs IbLIN,
OCeBIIEl Ha MJTACTUHKY? Y CKOpeHHe CBO-
6OTHOTO TAJIEHUS g.

3. B BepTukasbHO CTOSIIEM ITUINH/DE
ceyeHneM S HaXOUTCS O/JHOATOMHBII ra3.
Paccrosinne Mesx/ly JHOM ¥ HUKHUM MOP-
niHeM A, a Mexay nopirasmu 2h. Maccbt
MOPIIHEH OJIMHAKOBBI U PAaBHbLI M KaX-
nasi. HuxkHWl opIeHb, TEMI0eMKOCThIO
KOTOPOTO MOKHO NpeHeOpeub, SIBJISETCS
rerionpopoasiuM. Ha kakoe paccros-
HUE CMECTUTCS KaK/bIl U3 MOPIIHEN ToC-
Jie TOTO, KaK K Ta3y MOJ[BEJH KOJNYECTBO
tensiotel Q7 BHemnrHee paBJienye mocTo-
SIHHO M PABHO P, YCKOPEHHE CBO6OHOIO
TaJIeHus ¢.

4. Ornenure, CKOJbKO BOJbI JIOJIKHO
UCTIAPUTHCS IPU KUTIEHNUH, YTOGBI 3a110J1-
HEHHbIII 06Pa30BaBIIMMCS TIPU 3TOM Ma-
POM JeTCKUII BO3AYIIHBIN IIApUK HayaJ
moJHUMaThcst B Bo3ayxe. Cumrarb, 4TO
map He yCIeBaeT OCTbHITb.

5. B nmiauHapuyeckuii cTakan ¢ BOAOH
BCTAaBJISIIOT HEIPOHUIIAEMYIO [IJISI BOJIbBI
IIPO3payHyIo BOPOHKY. IIpu aTOM cBeT OT
JIAMIIBI, HAXOJSIIENCS aeKO 10/ THOM
CTaKaHa, MOYTHU He IOMAaJaeT Ha JKPaH,
PACTIOJIOKEHHBIN Ha/l CTAKaHOM. A KOT/Ja
BOPOHKY 3allOJIHSIOT BOJOH, 9KpaH OCBe-
[aeTcsi MPOIIE/IINM Yepe3 CUCTEMY CBe-
toM. OODbSICHUTE SIBJIEHUE.

BapnaHt 3

1. BepruxanbHasi CTE€HKa ABUXKETCS TO-
PHU30HTAJIbHO C YCKOPDEHHEM d, TOJIKas
nepes co6oil MPSIMOYTOJIbHBIN GPYCOK.
OrnpezieiuTe BEJIMYMHY MUHUMAJBHO BO3-
MOXKHOTO K03(hUIMEHTa TPEHUS MEXIY
OPYCKOM M CTEHKOIi, IpU KOTOPOM Opy-
COK He TIajiaer. YcKopeHue cBOGOIHOTO
najleHust g.

2. BepTUKaJbHO CTOSAIIMIA COCY[l C Tra-
30M pasfieJieH TOHKUM TIOJ[BIKHBIM TOP-
IHEM Maccoil m ¥ ceyeHumeM S Ha [JBe
yacTtu BbicoToil H kaxkaasi. Buayase tem-
neparypbl B HuX 6blin ognHakoBbl. [Toc-
Jie TOTO KaK TeMIIepPaTypy B 00enux 4acTsxX
YBEJIMYHJIN BJIBO€, TIOPIIEHb TTOIHSJICS HA
Bbicoty /. OnpeiesiuTe HaYAIbHOE JJABJIE-
HUe B BepXHell yacTu cocyaa. Y CKOpeHue
CBOOO/THOTO TAJIEHUS ¢.

L
T

Puc. 3

- l
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3. /IBa JNJIMHHBIX PpeJbca, HMMEIOIIX
KOHEYHbIE CONPOTUBJIEHHS, PACIOJIOXKe-
HBl Ha PACCTOSTHUU [ JPyr OT Apyra u
COE/IMHEHbI KOH/IEHCATOPOM eMKocTbio C)
¢ 3apsagom ¢, (puc.3). Iepuenuxyaap-
HO TIJIOCKOCTHU PEJbCOB CO3/1aHO OJTHOPO/I-
HOe MarHUTHOE T0JIe C WHAYKIHel B.K
peJibcaM IMoJIeTaeT He3apsLKEeHHDIH KOH-
JeHcatop eMkoctbio C 1 Maccoil m, BbIBO-
JIbl KOTOPOTO HAYMHAIOT €3 TPEHUSI CKOJTb-
3UTh 10 pesbcaM. Haiimure HavagbHYyIO
CKOPOCTD «IIEPEMbIUKH», €CJIH OHA B IIPO-
1ecce IBIDKEHUS IIPUXOJHUT B COCTOSIHUE
MIOKOSI.

4. Orenure pasHUILy TTOKa3aHWl TPY-
JKUHHBIX BECOB DU B3BEHIMBAHUYM KHUJIO-
IPaMMOBOIl THPU B caMoJeTe, JETSIIEM
BHayasie 1o Mapuipyty MockBa— Ho-
BocubuUpcK, a morom HoBocubupck —
Mocksa.

5. Cm. 3amauy 5 BapmanTa 2.

Hy6auxauuro nodzomosuiu
I'.Meneoun, M. Doxun

Poccuvickmii rocynapcrseHHbiv
nenarorMyeckmit yHMBepCuTeT
um. A.W.Tepuera

MATEMATHKA

Hucomennvii sx3amen
(mamemamuueckuil haxyrvmem)

BapunaHnt 1

1. [lana dyuxnus f(x) = ,Hx - 3| -1.

a) Haiizure 06.1acTh o11pe/ieieHus 9Toi

GyHKIIH.
6) Hapucyiite rpaduk ¢yHkuun

g(x) = x F* (x).

B) Ilepecekaiorcs ym rpadpukn GyHK-

wnit f(x) u h(x) = 2lx =3 -1?

2. Pemmnte HEPaBEHCTBO
log,,(9" =3"") 2 -2,

3. HaiifuTe Bce pelleHUs! ypaBHEHUS
1

cosx —1

= 2ctg2x,
cosx +1

s
COJIEPIKAIIUECST B TPOMEKYTKE [_5; 8}.

4. Haiingure tmioniajib paBHOOGOYHOM
Tpaleyu, y KOTOpoil OCHOBaHUS MMEIOT
aauael 12 u 20, a guaroHaJn B3auMHO
MEPIEHANKY ISIPHBI.

3. Pajuyc xpyra, ONHCaHHOTO OKOJIO
OCHOBAaHMS NPABUJIBHONH TPEYroJbHOMI
MUPAMU/IbI, paBeH R, a IJIOCKUI yroJi Ipu
ee BepiinHe paBen O . Otpezenure pe6po
Kky6a, NJOIAJAb IIOJHON I[TOBEPXHOCTH
KOTOPOTO PaBHa IJIOMIA/IX TIOJTHOM TI0BEPX-
HOCTH TIMPAMM/IBI.

BapunaHT 2

1. Jlana dynknns f(x) = ﬁ.
2

a) Haiigure o6uacts onpesenenus atoii
yHKIIUH.
6) Haplxlcyfne1 rpaduk GyHKIUN
glx) = (1+x) 8"
B) Pemmure ypaBHeHue
f(x) ElogZ(Jc2 - 9) =3.

2. Pemnmite HEpaBeHCTBO

3x
64

3 \3x+
— >
4

27

3. Haiinute Bce peuleHusl ypaBHEHUS

sin6x + sin 2x
e EEE— 0, mpuwHammexamue
1-cos2x

ud 9}
MPOMESKYTKY | =75 7 |.

4. JIBa xpyra c¢ paamycamu R u 7
Kacaiotcst BHeIHUM o6pa3oM. 13 menTpa
O/THOTO Kpyra IpoBeJleHa KacaTesIbHas K
JIPYTOMY KPYTY, a U3 MOJYIEeHHOW TOUKH
KacaHus TPOBEIEHa KacaTeabHast K mep-
BoMy Kkpyry. Haiinure anuny nociemneit
KacaTeJbHOM.

5. OcHoBanmeM TPSMON TPU3MBI CJIy-
JKUT PABHOGOYHAST TPATIEINsi, OCHOBAHMUS
KoTopoii pasubl ¢ u b (a > b), a ocTpblii
yroJa pasen & . Ilmockocth, mpoxoasimast
yepe3 6oJIblilee OCHOBAHNE BepXHEil Tpa-
Hmeru W MeHbIlee OCHOBAHWE HIDKHEH
TPAMEINHN, COCTABJISIET C MIIOCKOCTHIO HIK-
Hero ocHOBaHWs yroJi, paBublii B. Haii-
qute 06beM TMPU3MBI.

Hy6auxayuio nodzomosuau
O.Kopcaxosa, I.Xamos

Poccuvickmii rocynapcrseHHbiv
YHUBEPCUTET HEDTHM 1 ra3a

wm. LM.TybkmHa
MATEMATHKA

Hucomennolii 5K3amen

BapunaHt 1

1. YupocTure u BbIYUCJIUTE TIPU @ = 4/2,5

a’ +04J04 a’-0404
a+\/0,_4 a—\/(),_4 '

2. Pemmre ypaBHeHUe
1 1

x2_1_x\/5—\/5'

3. OrHolIeH1eE EBATOTO YJIeHa TeoMeT-
PHYECKOI IIPOTPECCHHM K ee IecToMY uJie-
Hy paBnHo 1/8. Haiijure 1epBblii 4jeH
MPOTPECCUH, €CJIN ee MSATHIH YIeH paBeH 3.

4. Pemmite HepaBeHCTBO

0,6 - 06| 2 2% +0,45.

5. Permnte HepaBeHcTBO

7\/1’—12 > 106\/1’—12 .

6. Boruncsaure

log, 121 - log, (11/16).
7. Boruucaure

sin’ 13°+ cos 47° cos 73°.

8. Haiizure (8 rpagycax) Han6GoJbuuii
OTpHUIATEJBHBI KOPEHb ypaBHEHUS

sin(x +20°) = sin(x +10°) = sin 5°.

9. Haiigure 3navyenuwe mapamerpa d,
[IPU KOTOPOM HanGoJibliiee 3HaYeHne (PyHK-
K

y=-x" +(12a +12)x - 314" - 87a +35

MUHHUMAJIbHO.
10. Haiigure npousBejeHune KopHeit
6logy; x _ 4
ypaBHEHUA X =243x".

11. B paBHOGE/pEHHOM TPeyroJbHUKE
ABC (AB = BC) uposeenbl 6UCCEKTPHU-
ca AP u Bpicota CQ, TOUYKa UX mepeceye-
Hust o6o3navena yepe3 M. Ilnomanu Tpe-
yroabaukoB AMC n ABC oTHOCSTCS Kak
9 : 20. Haiigure sin OBAC.

12. B 1paBu/IbHOI TPEyroJIbHOI nupa-
MH/Ie Pa/INYC BIIMCAHHOTO 1Iapa paseH 6,
a paJuyc 1apa ¢ HeHTPOM Ha OCHOBAHUH
MUPaMUIBI, KACAIOIIET0CsT BCeX GOKOBBIX
rpaseil mmpamujpl, paBeH 9. Haiigure
paJyc mapa, OHHUCAHHOTO OKOJIO HMHpa-
MHU[IBI.

BapwuwaHT 2
1. Boruncaure npu a = /3 — 6

3\/§ -9a + 3\/§a2 -a

2
(V3 -a)
2. Haiiinre HanMeHbIIIee IeJI0€ 3HaUe-
HUe X, BXOJsIee B 06J1aCTh ONpe/IeJIeHusT
Py

—1o 9-x
YT
3. Haiigure neBsatHaAIATEIN YieH apud-
METHYECKOU TIPOrPECCHH, eCJIM U3BECTHO,
YTO ee JIeBATBHIN 4JeH paBeH 22, a pas-
HOCTDb IIPOTPECCUN paBHa 4.
4. Pemite ypaBHeHue

|x—9| :|x—11|.
3. Pemure ypaBuenue

6. Cunras, uro 1g2 = 0,301, nHaiigure
12 0,08.

7. Haiigure HauMeHblllee 3HauyeHUe
(yHKIIUT

Tt
y =10 sin[g sin 10xj,

8. Haitaure (B rpasycax) HauMeHbIIHiL
MOJIOKUTEIbHBIN KOPEHb yPaBHEHUS

tg22,5x
1-tg?22,5x

1
5.



9. I'paduk byHKIIH
y=—x3 +ax’ +bx+c

nepecekaer ocb Ox B TOUKe ¢ aOCIUCCOi
x = —1 n xacaercs ocu Ox B TOuKe C
a6ciuccoit x = 5. Haiigure aGemuccy
TOYKHU JIOKAJTHHOTO MUHUMYyMa 31O (pyH-
KITMH.

10. Penmre ypaBHeHHE

,/logx 0,5vx Hogg s x = -1.

11. B okpyxHOCTH ¢ ieHTpoM O npose-
jqeH quamerp AB. Bropas okpy>KHOCTb
KacaeTcs MepBoil B Touke M U maMeTpa
AB B touke N, nexamteit mexxay O un B.
Haiigure ornomenue MA : MB, ecian
ON : AB=1:4.

12. B npaBuIbHON TPEYroJbHOM Hpa-
MU/IE PAJNYC OMMCAHHOTO Tapa paBeH 9.
Haiinure pagnyc BOUCaHHOTO 1Iapa, ecyan
U3BECTHO, YTO IEHTPHI HTUX MIAPOB COBITA-
JIAI0T.

PU3NKA

Hucomennotii 5K3amen

Baumanue! Ecau equHWIBI n13MEpeHUS HE
YKa3aHbl, BbIPA3WTe OTBET B eJUHUIIAX
CU. VYckopenue cBOOGOJAHOTO Ta/€HUST
cunraiite paBHbIM 10 M/c?.

BapuwvaHTt 1

1. C camoJuiera, JIETSAINIETO Ha BBHICOTE
550 M co cxopoctbio 180 KM /4, BbITaI
rpy3. Ha kakoii BbicoTe CKOpOCTb Ipy3sa
Oyner HampasJjena noj yriaom 60° K
TOPHU3OHTY?

2. Testo 6pPOIIEHO IO/ YTJIOM K TOPH30H-
Ty ¢ BbicOTBl 10 M HajJ MOBEPXHOCTHIO
3emsi co ckopoctbio 20 M/c. Ha kakoit
BBICOTE €ro CKOpOCTb OyAeT paBHA
10 M/ c?

3. Pabounii yiepkuBaet 3a 0J{MH KOHEI]
nocky mMaccoit 30 Kr Tak, 4To oHa 00pasy-
et yrou 60° c ropusontom. C Kaxoit cuoi
yAep:KuBaeT paGouuii JI0CKY, €ecju 3Ta
CHUJIa TIEPIIEHNKYISPHA OCKe?

4. Bannon emxoctbio 16,6 1 comepskut
550 r yraexucsoro raza. banion Boiiep-
skuBaeT jasieHue He Bbime 4 (10 Ila.
[pu kaxoii temneparype (B KeJbBUHAX)
6aJIJIOH MOJKET pasopBatbesi? MoJtsipHast
Macca yTrJeKUcJoro raza 44 Kr,/KMoJb,
YHUBEPCAJbHAsl Ta30Basi MOCTOSIHHAS
8300 [Lx/(xmomn [K).

3. [IBa KoHpeHcaropa, eMKOCTH KOTO-
poix 2 MKD u 8 Mk®D, coeuHEHBI 1TOCTe-
JIOBATEJbHO, a K BHENIHUM HX KOHIIAM
MO/ICOeINHEH MAPAJIJIeNbHO TPETUIl KOH-
nencatop emkoctbio 1,4 mx®d. Kaxosa
emkoctb (B MKD) Beell cucTeMbl KOHEH-
€caTopoB?

6. BoabT™MeTp, paccunTaHHbIN Ha N3Me-
penue Hanpsikenuit 10 10 B, Heo6xoauMo
BKJIIOUHTD B ceThb ¢ HampspkeHuneM 120 B.
Kaxkoe gyist aToro norpe6yercst J10M0JIHU-

TeJIbHOE CONPOTUBJIEHHE, €CJIN CHJIA TOKA
B BOJIbTMETpPE He [O0JUKHA IIPEBBINIATDH
2 A?

7. B OJHOPOAHOM MAarHUTHOM TOJIE
HAXOMUTCS TJIOCKWH BUTOK IMJIOTIA/bIO
0,001 MZ, PACIOJIOKEHHBIN TIEPIIEH/IUKY -
JIIPHO JIMHUSAM TI0Jis. KaKoll BeJTMYnHbBI
1ok (B MKA) MOTEYET IO BUTKY, €CJH
MHIYKIUS T0Jst 6yieT yObIBATh C TOCTO-
aunoit ckopocteio 0,05 Tia,/c? Compo-
TuBJeHUE BUTKA 2 OM.

8. [lapux maccoii 50 T, MoABEIIEHHbII
Ha NPY’KUHE, COBEPIIAET TapMOHUYECKUE
koJsiebanust ¢ amrutyoi 10 cm. Uemy
paBHA MaKCUMaJbHasl BeJMYMHA BO3Bpa-
maromeii cuabt (8 MH), peifictByomeit na
MApHK, eCJIM IUKJIIMYeCKast 4acToTa KoJIe-
Ganuit 4 ¢ ?

9. Teso maccoit 1 kr Bpamaercs B
BEPTUKATbHOHN TJIOCKOCTH HA HUTHU JIJTH-
noit 2 M. Korza Tesio npu noibemMe mpoxo-
[T TOUKY, PACTIOJIOKEHHYTO HA 1 M BbIIIIe
TOYKHU T0/[BECA HUTU, OHA OGPBIBAETCS.
Ha ckoJibKo BbIllIe TOUKH TI0/IBECA TTO/[HU-
MeTCsI TeJIO, eCJIM HATSKEHUEe HUTHU TIepe]
06pBIBOM 6bLTO paBHO 35 H?

10. Msuux maccoit 300 r Jseren co
ckopoctbio 20 M/ c. Ilocse yaapa o cren-
Ky OH OTCKOYWJI TIOJ[ NPSIMBIM YIJIOM K
[IPeXKHEMY HAIPABJIEHUIO JBIKEHUS CO
ckopoctbio 15 M /c. KakoBa cpesnsst cuia
B3aUMO/IENICTBUSI MSIYMKA U CTEHKU BO
BpeMSI yiapa, ecJu MPOA0JIKUTENTbHOCTD
yaapa 0,05 c?

11. Teneparop usiIyuaeT UMIIYJbCBI
CBEPXBBICOKOI YACTOTBI € 9HEPTHEN B KasK-
nom umiysabee 6 />k. Uactora moBTOpe-
Hug umiyabcos 700 I'n. KIT/] rereparopa
60%. CKOJbKO JUTPOB BOABI B 4aC HAJ0
IIPOITYCKATDb Yepes3 OXJIaxK/IAIoILyI0 CHCTe-
My reHepaTopa, YToObl BoJla HArpeJach He
6oJbiie yem Ha 5 K? Y enbaas rensoem-
koctb Boawt 4200 [Ix/(kr [K) , maotrocts
Bozbl 1000 Kr Ms.

12. /[Ba mJIOCKUX 3epKaja pacroJiara-
I0TCSI TIOZL YTJIOM JIPYT K JIPYTY U MEXIY
HUMH TIOMEIIAETCS] TOYEUHBI HMCTOYHUK
cBerta. PaccrosiHue OT 3TOro MCTOYHHMKA
JI0 OJTHOTO 3epKaJsa 3 ¢M, 10 pyroro 8 cM.
Paccrosinme Mexay wu306pakeHUsSIMU
14 cm. Haitgure yroa (B rpagycax) Mex-
Iy 3epKaJlaMH.

BapunaHT 2

1. Teso Maccoit 5 Kr nepeBUTAIOT BAOJIb
rJIaIKOI TOPU30HTAIBHONU TOBEPXHOCTH,
netictBys Ha Hero cuoit 30 H o yrom
60° x ropusonty. Haiigure yckopenue
TeJsa.

2. lap maccoii 100 r, gBuTaBIIIiiCS CO
CKOpOCTBIO > M/c, crajkuBaercsi abco-
JIOTHO HEYNpPYyro ¢ IapoM Maccoi
150 T, ABUTABIINMCS B TOM JKe HalpaBJie-
HUU CO CKOPOCThIO 4 M/ c. Haliure cxo-
pocTb 1mapos nocJie yaapa. OTBer jaiite B
cM/cC.

3. OuH KoHell HUTH 3aKpellyieH Ha JiHe,
a BTOPOIl IPUKPETJIeH K TPOGKOBOMY TI0-
n1asky. IIpu sToM HoJIOBHHA IIOILJIaBKA
norpykena B Boay. Ompegesure CHIy
HATSKEHUS HUTH, €CJM Macca IOIJIaBKa

300 r. ITmorHocTs mpoGku 300 KF/MS,

mrotHocTh Bojbl 1000 KF/MS.

4. Ha kaxoii riry6une o6beM IIy3bIpbKa
BO3/1yXa, MOJHUMAIOIIETOCS CO THA BOJO-
ema, B 6 pa3 MeHbllle, YeM Ha MOBEPXHO-
ctu? Armoceproe pasienue 100 xIla,
mrotHocth Bobr 1000 KF/MS. Temmnepa-
Typa BOJBI B TOJIIE U HA MOBEPXHOCTH
O/lHA M Ta Ke.

5. HavasbHast BHY TPEHHSIS SHEPTHUSI Ta3a
6b11a paBua 450 [Ixx. Uemy Obliaa paBHa
€r0 BHYTPEHHSISI 9HEPTUS TI0CJIE TIepelayun
emy 300 />x Temsa, ecam OH COBEPIINIT
pu aToM pabdory 500 [Ix?

6. Ha cxoJsbKko rpajycoB M3MEHHUTCS
TEMIIEPATYpa BOJbI B KAJTOPUMETPE, €CJIH
yepe3 HarpeBaTesb npoiger 300 K asek-
TpudectBa? Hampsokenne Ha HarpeBate-
ge 210 B, macca BoAbl 5 Kr, y/esbHas
Teroemkocth Bogbl 4200 [/ (xr [K).
TeHJIOHOTepI/I HE y4YUTbIBATH.

7. Onpejenure epBOHAYATIBHYIO JIJIU-
Hy (B cM) MareMaTHYeCKOTO MasiTHUKa,
€CcJIM M3BECTHO, YTO NPU YMEHbIIEHUH
JIJTMHBI MasiTHUKA Ha 15 ¢M yacrora KoJie-
Ganuit yBesnuuBaercs B 1,5 pasa.

8. B HeKOoTOpPOM MPO3payHOM BENIECTBE
CBET PACHPOCTPAHSIETCS CO CKOPOCTBIO,
B/IBOE€ MEHbIIIEel CKOPOCTH 3TOTO CBETa B
BakyyMme. UeMy GylieT paBeH Mpe/iesIbHblil
yroa (B rpajycax) HOJHOIO OTPaXKEeHUS
JUIS. TIOBEPXHOCTH pasjiesia 3TOTO Belle-
CTBA C BaKyyMoM?

9. B reuenne 20 ¢ pakera mo{HUMAETCS
¢ nocTosHHBIM yckopenueM 0,8g, 1ocie
Yero JBUTATEJH PAKEThl BBIKJIIOUAIOTCS.
Uepes kakoe BpeMs ITI0CJIE 3TOTO PaKeTa
yrazer Ha 3emJi0? ConpoTHBJIEHNEM BO3-
Zyxa mpeHe6peyb.

10. /IBa mapa ¢ maccamu 400 r KaK/bit
MOKOSITCST HA TJAAKON TOPU3OHTAJIBHOI
MIOBEPXHOCTH, Kacasichb Apyr apyra. Tpe-
THI AP HAJeTaeT Ha HUX, [BUTASCH I10
TIPSIMOIL, TPOXO/IsIIell Yepe3 TOUKy Kaca-
HUA HEMOABUIKHBIX ITapOB MW IIEPIICH/IN-
KyJISIDHOM JIMHUHM, COENHSIONIEN NX eH-
Tpbl. UeMy paBHa Macca TpeTbero mapa
(B 1), ecam mocse aGCOMOTHO YIPYTOTO
yAapa € HENOJABMXHBIMU IIapaMU OH OC-
TaHoBHJICS? Bee maper riajikie u MMEoT
OJITHAKOBBIE PAJHYChI.

11. PaccrosHue Mexjay IByMs Toyeu-
HpiMu 3apsizamu 8 HKa n 6 uKa pasho
5 cM. OmpenesnnTe HAPSIKEHHOCTD TIOJIST
(B kB /M) B TOYKe, yaajeHHON Ha 4 CM OT
MepBOrO 3apsila U Ha 3 CM OT BTOPOTO
3apsiga. Koadduiment B 3akone Kysona
k=900 u/d.

12. Tpu CTOPOHBI TIPOBOJIOYHOTO KBA/I-
parta JKeCTKO CKPeIIEHbI IPYT C IPYToM,
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a yeTBepTasl MOKeT CKOJIb3UThb 10 HUM.
Kpaapar pacnoJioxkeH Ha TOPH3OHTAJIb-
HOIl TOBEPXHOCTH M HAXOJHUTCS B OJHO-
POHOM BEPTUKAJIBHOM MAarnuTHOM II0JIE
c unayknueit 200 mTa. Kakoit Tox nazno
IPONYCTHTh TI0 KOHTYPY, 4TOOBI C/BH-
HYTb TOJBIKHYIO CTOPOHY, €CJIU ee Macca
60 r, a koaPuUIMEHT TPpeHUus: B KOHTAK-
tax 0,1? Cropona kBajpara 5 CM.
Hy6auxayuro nodzomosuiu
B.Iucapescruii, A.Yeproyuan

Cankr-lNetepbyprckmsi
rocyfnQpCTBEHHbIN YHUBEDCHUTET
MATEMATUIKA
Hucomennoii 3K3amen
BapunaHTt 1

(paxyrvmemor mamemamuro-
MeXaHuueckutl, nPuKIAoOHou
MAMEMAMUKY — NPOUECCOB
ynpasienus; Oneenoe omoenenue)

1. [Ipu KakMX 3HAYEHUSAX IApaMeTPa d
CYIIECTBYET TaKkoe R, 4TO ypaBHeHHe

||x—2|—2x+1| =kx+a
UMEET POBHO TPHU PeEIIeHMUS ?
2. Pemnte HEPaBEHCTBO
\/x+3—2x2 - \/2x+6—4x2
3x -1

x+1

3. Pemute ypaBHeHue
. 1
sin2x — cos2x = 5 +sinx .

4. T1oma/b BBITYKJIOTO YEThIPEXYTOIb-
nuka ABCD pasua S. [[yimHbBI €T0 cTOpOH
AB, BC, CD u DA B yka3aHHOM TOPSIJIKe
00pasyIoT BO3pacTawllyio apudmernyec-
Kyto mporpeccuio. Haiiure ee pasHocTb,
€CJIM U3BECTHO, YTO OCTPBIIl IO MEXIY
JArOHAJISIMI YeTBIPEXYTOJbHIKA PaBEH
¢ uAB = a.

5. Haiigure yroa mexay rpausmu ABC
u ABD Tpeyroubnoii nupamuast ABCD,
ecam usBectHo, utro UABD = OBAC =
=a, OBAD = OABC = 3 u AB=CD.

BapunaHt 2

(paxyrvmem menedxmenma; oneeroe
omdenenue)

1. Ilpn KakuxX 3HAYEHUSX MapaMeTpa d
ypasuenne 10g ., (4|x] - a) = 2 umeer
POBHO OJTHO peliieHue?

2. Pemnmnte HEPaBEHCTBO

N7 -3x >2+2x.

3. Pemmure cucremy

1
cosx Ltosy [tosz = —,

12
2
sinx Biny = —,
3
X+y+z=T

4. Haﬁ[[I/ITe BC€ 3HaY€HUA X, IIPU KOTO-

pPBIX YHCTa lx — 1], 3 — x, 3x - 5,
PACIIOJIOKEHHbIE B KAKOM-JTNO0 TIOPSIJIKE,
006pasyioT apupMeTHIECKYIO IIPOTrPECCHIo,
pasHocTh KOTopoii 6osibiie 1.

3. OxpysxHocTh paamyca R kacaercst
Tpex cTopoH napaJiensorpamma ABCD u
otpe3ka BM, rae M — Touka Ha CTOpPOHE
CD, orauunag or C u D. Haiigure, B
KaKOM OTHOIIEHUH OTpPe30K BM jenut
IJIONIA/Ib MApaJLIeIorpaMMa, ecJii 3Bec-
THO, 4YTO paaﬂyc OI{py}KHOCTI/I7 BIIMCAaH-
HOIT B TpeyroapHuk BCM, paBeH 7.

BapuaHT 3

( paxyrvmemor ncuxorozuu u
SKOHOMUUECKUIL; 6euepHee U 3a0UHOe
omoenenus)

1. TeoMeTpuueckasi Iporpeccusi ¢ OTpH-
[[aTeTbHON CYMMOI COCTOMT M3 4YeTbIpex
4yjieHOB. Bpi6pocuB 3 Hee BTOPOI YJieH 1
COXPAHUB MOPSIOK, MBI TIOJYYUM BO3pa-
CTAIONIYI0 apUDMETHUECKYIO TIPOTPECCHIO.
Haiinure 3namMenaTeib MICXO/IHOM TEOMET-
PUYECKOU TIPOTPECCHH.

2. N3o6pasure Ha miockoct Oxy MHO-
JKECTBO BCEX TeX TOYEK, KOOPAMHATHI KO-
TOPBIX Y/IOBJETBOPSIOT PABEHCTBY

2 2 2 2
‘y -yHy-X‘” +y -2y,

3. Pemmire nepaBeHcTBO
log, (3" - 16 (" +16)

x+1

<1.

4. Haiizure Bce 3HaueHus napamMerpa a,
pY KOTOPBIX ypaBHEHUE

5 2
cosvax - x° :g

MMeeT He MeHee CeMM DPelleHui.

5. OKpYKHOCTb TIPOXOJHUT YepPe3 Bep-
muny C npamoyroabuuka ABCD, xaca-
eTcst CTOPOHBI AB, TepecekaeT CTOPOHY
CD B touke M u kacaetca jayda AD.
Haiinure cropony AB, eciaum W3BECTHO,
uro AD =a, DM =c.

ITy6ruxayuio nodzomosuiu

O.Uesanos, H.Heusemaes, FO.Yypun

Carkr-lletepbyprckmsi
rOCYAQPCTBEHHBIN TEXHUYECKIMMI
yHuBepcuTeT

MATEMATUKA

Hucomenunviti ax3amen’

BapunaHt 1
(paduopusunecxuii paxy.romem)

1. Yupocrure BbIpaxkeHue

A=(Ja=1) - Jez-q’.

! Ha svinomnenue 3adanus dasaroce 120
Murym.

2. CkosbKo mporieHToB oT uncsaa 0,5
COCTaBJISIET €T0 Ky6?

3. Ussectio, uto MuOrowIeH X~ + px+
+ g uMeerT KOpPeHb X = —2 W JOCTHTAET
CBOET0 HAUMEHBIIEr0 3HAYEeHUS TIPH X = 2.
Haiinure ero BTOpOil KOpeHb.

4. Boruucaure 6e3 NOMOIIN KaJbKY.JIsi-
Topa u TabJuI

1-2cos” 14°
sin62°

5. Hammmmre ypaBHEHHS acHMIITOT

rpacduxa QyHKIUI
2x +4

22 +3x+2°

1/log = 3
6. Yupocture BbIpaKkeHue 9/ 1T
7. Haiigure o6aacTb omnpeeseHus
pyHKITINI

y=V7x-3- 22° .
8. Boruucaure
tg [E + 2arctg l] .
2 4
9. Pemmire ypaBHeHnue
log/l(x2) +2=0,.

10. Haiiiute HauMEHbIIMN MOJIOXKHU-
TeJIbHBIH 1epuo]; QYHKIUN
X X
Yy =sin— +cos—.
2 5

11. Haiigure HanGoibliee 1eJioe perie-
HIIe HePaBEHCTBA

Sx < ]
0,4x
12. Haiigute HamMeHblllee 3HaYeHUE
yHKIUT
y=9"-3".

13. Peumre ypaBHeHHE

31
tgx+2ctg(7+xj =1.

14. Haiigure g 24 , ecsiv ©3BeCTHO, YTO
lg 2 =a, alog,3=b.

15. IIpexacraBbre B BH/E MEPHOIIYEC-
KOI1 JIeCATUYHON IPOOH CYMMY TI€PHOJIM-
4ecknx JecaTnunbix apo6eii 0,3(4) wm
0,(3).

16. Pemmite cucreMy ypaBHEHWUIT

xX—y=2+uxy,
2+ y2 = 4.

17. Haiigute MHOXECTBO 3HAauYeHWIl

pyuKIIHI
_1-]od
1+x

18. B npsMOyrosibHOM TPEYTOJbHUKE C
JUTMHOI TMIIOTEHY3bl PaBHOIl 3, GUCCEKT-
puca, IPOBeJIeHHAs K KareTy, pa30uBaeT

ero B otHomenun 1 : 3. Haiigure niomia/ b
TPEyroJbHUKA.



19. IIpu KaKuX IEeJTBIX YHCIAX 72 YUCJIO
(5n -1)m
6

sin ABJIAETCA UPPaAlMOHAb-

HbBIM ?

20. B ocHoBanum mpsIMOii IPU3MBI Jie-
SKUT PAaBHOCTOPOHHUIT TPEYTOJbHUK, CTO-
pOHAa KOTOPOTO paBHA 22 . Haiignre
00beM MIPU3Mbl, €CJIU PAJNYC OMUCAHHOMN
0K0J10 Hee cdepbl paBeH 4/3

BapuwaHT 2
(paxyrvmem sxonomuru u
MeHedKMeHma,)

1. Yupocrure BbIpaxkeHue

Jr —Jx+2Jx +1.

2. Pasyennte uncio 120 Ha /iBe 4acTu B
nporopriu 12 : 3.
3. Yupocture BbIpakenue
sina —2cosa

2-tga
4. Boruncsnre 6e3 MOMOIIN KaJbKY.JIsi-
Topa 1 TabauI
2
logﬁ 3 +log, 2.
3. Pemnre ypasuenue
2447 =5,

6. Pemure ypaBHeHue
8
lgfx-—|=-lgx.
g 3 g

7. Haiigute KOOPAMHATBHI CEPEJAMHBI
O0Tpe3Ka, OTPAHUYEHHOTO TOUYKAMHU
A(L; -2) n B(-3; 4).

8. Haiizure cymmy Beex HaTypaJIbIgﬂx

qyuceJ n, 14 KOTOPbIX BbIpakKeHUE
n

SIBJISIETCS] 11€JIbIM YHCJIOM.
9. Haitnute o6sacTb onipeesieHust pyH-

KI[UH
V2 +x

v+
10. Pemmre ypaBHenue

Jo+d+2= 2
Nx+4 -2

11. Pemmre ypaBHeHHe
cosx +sin3x =0.

12. Boruucaure 63 HOMOIIN KAJIbKY JIsi-

21
Topa M TabJHIl arcsin, cos?

13. Haiigure HaunboJblllee 3HaUYEHIE
byuximn y = x° — 322 + 6 na orpeske
[1; 3]

14. Pemvite HEpaBeHCTBO

lg(Sx - 4x2) >0,

15. Pemurire HepaBEHCTBO

o
(x+2)"

16. Pemmre cucremMy ypaBHeHMUI
y—vJx+1=1

2y +x = 4.

17. Ilnomanp paBHOGEAPEHHOI Tpate-
mn paBHa 1. Kakoe manmenbiee 3uave-
HIIe MOJKET IPUHUMATh cymMMa d + b + 24,
riae a, b — ocHOBaHUS Tparenuu, a i — ee
BbICOTA?

18. Pemmre ypaBuenue

sin 3x [tos? 2x =1.

19. Haiigute Hambosbllee 3HAYeHHe
napaMerpa d, sl KOTOPOro (yHKIHS
f(x)= ax® +2ax + 1 ua orpeske [—3; 0]
YIIOBJIETBOPSIET HEPABEHCTBY |f(x)| <1

20. Haiigure miomajapb TOBEPXHOCTH
1apa, BIIMCAHHOTO B KOHYC, €CJIU JIJINHA
BBICOTBI KOHYCA paBHA 2, a yToJ MEXIY
o6pasylolieil KOHyca U ero BBICOTOIl pa-
BeH 30°.

Hy6auxayuio nodzomosuiu

E.ITodcomanun, C.IIpeobpasxenciuil,

C.Tuxomupos

Dusmko-maTemMaTmyeckmi
Konenx npu
«Kyp4aToBCKOM MHCTUTYTEY

MATEMATHKA
Hucomennoviii 3xk3amen

BapunaHt 1
1. Pemute ypaBHenue

(x +4) ;B
= ()t -1 #3741,

2. B okpy>XHOCTH €AMHUYHOTO PAJUYCa
¢ 1eHTpoM O TIPOBE/IEHBI JBAa B3aWMHO
NepHeHnKyIsIpHbIX AuaMetrpa AB u CD.
W3 konna D o{HOTO U3 IMaMETPOB IIPOBe-
nena xopaa DM, o6pasyiorasi ¢ CD yroJ
O, mpuueM Touka C JIeXKUT BHYTPHU yTJja
AOM. Ilyctp N — Touka nepecedeHus
xopasl DM u nuamerpa AB. Ilpu kakom
3HaueHuu yrja O IJI0Ma/(b TPeyroJbHuU-
ka ONM Gyner nau6oabiieit? Uemy pas-
Ha 9Ta Hau6OobLIAs IJIOIA/Ab?

3. IIpu xakux 3nadenusx O HepaBeH-
CTBO

% +4y—2x+y2 —cosO —sina +5<0

UMeET pellleHne U U3 Hero cJejayeT Hepa-
Bencrso 1> x” - y—3x?
4. B xakux npejesax MeHsETCsS BeJu-
YyHa 3arccosXx + arccosy, eciu
2 2 9T[2
(arcsinx)” + (arccos y)” = —°
16
5. B tpeyroabuuke ABC pambl pajgny-
Cbl ONMCAHHOW M BIIMCAHHON OKPY>KHOC-
Teil, paBHble R U 7 COOTBETCTBEHHO.
Iycts A, B, C, — Touku mepeceveHus
6uccexrpuc Tpeyrosapuuka ABC ¢ onu-
caHHOIl okpyHOcTbIO. Haiiinte orHo-

nieHue TIOMaell TpeyroabHukoB ABC
u A B,C,.

6. OcHoBaHMEM NHUPAMH/IbI SBJISIETCS
Tparenusi, B KOTOpoit GOKOBbIE CTOPOHBI I
MeHblllee OCHOBAHHME PABHBI MEXIY CO-
60ii, 6GoJibllice OCHOBaHME PABHO d W TY-
noil yros Tpamnenuu paser O . Bce 6oxo-
Bble pe6pa ImHpaMuibl 06pasyior ¢ IJIoC-
KOCTbIO OCHOBaHus yroJ (. Onpezesnure
00beM MUPAMUJIDI.

1

7
7. Boipaxxenue x° + —7 IIpeJCTaBbTE B
1
BH/I€ MOJIMHOMA OT @, T/le d = X + —.
x
PU3MKA

Hucomennoii 3K3amen

BapunaHTt 1

1. [lBa Tesa, CBA3AHHBIC XKECTKON HUTDIO,
HaXOJATCS B paBHOBecnu Ha Kmne (puc.1)
Jlake TIPU YCJIOBUM, 4YTO KO3(pPUIHeHT
TpeHus K MexLy TeloM B U IIOCKOCTBIO

Puc. 1

paBen Hysio. CucTeMy NMOMENIAIOT Ha Te-
JIE)KKY, KOTOpash HAYMHAET JBHUTATbCS
BIIPABO C yCKopeHuweM «. llpum Kakom
MMHUMAJIbHOM 3HaueHun M oba Tesa oc-
TAHYTCS HETOBUKHBIMH OTHOCHTETHHO
KJUHA? YTO0J HaKJOHA KJanHA O , yCKOpe-
HUe CBOOOJIHOTO NA/IEHUs §.

2. B munnzape o6bemom V, = 30 x
HAXO/STCS B PABHOBECUH BO3JYX, BOJA U
HaCbINIeHHbI BostHol nap. Ilocse u3o-
TEPMIYECKOTO ckaTus 10 o6bema V, /3 u3
[MUJIAHPA CJIUBAETCS COAEPIKAIIASCS B
HeM BO/Ia. 3aTeM CMech Iapa M BO3/yXa
M30TEPMHUYECKU PACIIUPSIETCs 10 06beMa
2V,. Hailgure noanyo paboty, coBep-
MEHHYIO BHENTHUMU CUJIaMU B 9TOM IIUK-
Jie, ecJM B TIpOIlecce M30TEPMUYECKOTO
CXKaTHs JIaBJeHre B IUJIMHADPE BO3POCJIO
OT HAYaJAbHOTO 3HAYCHUA p; = 3 aTM J0
p, =5 atm. O6beMOM BO/Ibl B IIMJIHH/PE
MOJKHO TpeHe6peyb, IJIONAAb MO/ U30-
TepMoii pV = const npu usMenennn o6be-
ma ot V, no V, pasua p,V, ln(VZ/V1).

3. [lnvHHbBIE BEPTUKAJbHbBIE TTPOBO/IS-
e Pk PACIIOJOKEHbI B TJIOCKOCTH,
HepIeHNKY ISAPHOI JMHIAM OHOPOJHO-
ro MarHUTHOTO NOJsI ¢ WHAyKiueld B .
ITo peifikam, paccTosiHme MeXIy KOTO-
pBIME [, MOYKET CKOJIb3UTh 0€3 TPEHUs
npoBOAHUK Maccoit m (puc.2). Bepxuue
KOHIIbI PeeK 3aMKHYTBI HA PE3UCTOP CO-
MpPOTUBJEHUEM R, a HIWKHUE KOHIBI —
Ha KoHJleHcaTtop eMKocThio C. B Havab-
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L]

e
Puc. 2

HBINA MOMEHT BPEMEHU IIPOBO/IHUK ITOKO-
UTCST, 3aT€M €r0 OTIYCKAIOT, W OH HAYH-
Haer nagarb. 1) OupeaennuTte ycraHo-
BUBINYIOCS CKOPOCTH MPOBOAHWKA U 3a-
P KOHJEHCATOPA Yepe3 TOCTATOYHO
GOJIBIITON TTPOMEXYTOK Bpemenu. 2) Haii-
JIUTE YCKOpEHWe TMPOBOJHWKA B Hayab-
HBI MOMEHT BpEMEHH.

4. B konebaTesbHOM KOHTYpE, COCTO-
SIEM W3 JBYX MAPAJJIENbHO COEIUHEH-
HbIX KOHJeHcatopos emkoctamu C, u
C, W KaTyUIKN WHAYKTHBHOCTDIO L, Tpo-
ucxozaar csoboxublie Kosnebanua (puc.3).
Ammutysa Kone6aHuil ToKa B KaTylIKe

Puc. 3

paBHa IO. B ToTr MoOMeHT, KOrjga TOK B
Karylke Obll paBeH HyJo, Kiaiou K B
cxeMe pasMbikaioT. 1) Bo ckoJbko pas
U3MEHUTCS] TePUo/] KoIeGaHuil B KOHTY-
pe? 2) Omnpemennte amILIATYAy KOJe-
GaHuil 3apsijla B KOHJEHCATOpPE €MKOC-
10 C, .

5. Ilpu ompe/ieJieHHBIX MOTOJHBIX yC-
JIOBUSIX TEMIIEpaTypa BO3/yXa B y3KOM
cJI0e TOMUHON /i BOIM3W MOPCKO# MO-
BEPXHOCTH OTJHYaeTcss Ha At TpaaycoB
OT TEMIIepPATypPbl OKPYJKAIONIell Cpebl.
Hab6mogatens HaxoanTest Ha 0OPbIBE BbI-
cotoil H, na Gepery 1poJuBa MUPUHOL
L, wa npyrom Gepery KOTOPOTO HaXO/HT-
Csl CTADUHHBIA 3aMOK € GaIllHSMH BBICO-
toit H, = H, (puc.4). [lpyroii Geper
MPOJIMBA HAXOJUTCS 32 TOPU30HTOM, TaK
YTO B OOBIYHYIO TMOTroAy HAGJI0JATENTb
Bepumn Ganien He Buzut. 1) Kauecrsen-
HO 00BSICHUTE, KAKOI 3HAK JI0JIDKHO MMETh

Puc. 4

At, 4To6BI maHHOE sBJEeHHE HAOIIO1A-
JIOCh, W HApUCyHTe TPaeKTOPHIO Jydei
cera. 2) Ilpu xakom At mabsogaresb
BIIEPBbIE YBUUT BEPIITHHBI GAllleH Ha IPY-
rom Gepery mposmmsa? 3) Ilpm Kakoi
MaKCHMAJIbHOI MUPUHE ITPOJIIBA BO3MOXK-
HO JJaHHOE sIBJIEHNE TP JII060i1 BO3MOXK-
Hoii BesmmyuHe At? Cyurarb, 4TO IIOKasa-
TeJIb TIPEJIOMJIEHHS BO3/IyXa JIMHENHO 3a-
BicuT ot remneparypoi: n(t) = ny + DAL,
rje BEJUYMHBl 7y W D H3BECTHDI
(DAt <ny)), pannyc 3eman pasen R, a
MPU MAJIBIX yriiax O BBIMTOTHSIETCS TPU-

2
6IIKEHHOE PABEHCTBO €OSO =1 — O /2.

Hy6auxauyuio nodzomosun
C.Domuyes




