Bapuant Ne 15

IenTpanu3oBanHOe TecTHPOBaHUe N0 pusuke, 2016

[Ipu BBIMONHEHUU 3aaHUN C KPATKMM OTBETOM BIMUIMTE B II0JIE JUIA OTBETa LUQPY,
KOTOpasi COOTBETCTBYET HOMEpY IPaBWIBHOIO OTBETa, WIM YHCIO, CIIOBO,
HOCJIeNOBAaTeNbHOCT, OykB (cioB) mnum 1udp. OTBET ciemyeT 3aluchiBaTh 0e3
Npo0OeNIOB U KaKUX-THOO JOTOTHUTEIBHEIX CHMBOJIOB. JIpOOHYIO YacTh OTHCNSHTE OT
LENIONW JACCATHYHOM 3amsaToi. EnuHunbl u3MepeHuil mucath He HyxHO. OTBET €
norpenrHoctbio Buna (1,4 + 0,2) H 3anuceiBaiite cnenyrommm obpazom: 1,40,2.

Ecnu BapuaHT 3a1aH y4uTeIEM, Bbl MOXKETE BIIMCATh WIN 3arPy3UTh B CHCTEMY OTBETHI
K 3aJaHUSAM C Da3BEPHYTHIM OTBETOM. YYMTEIb YBUAUT PE3YNIbTAThl BBIIOJHEHUS
3aJlaHUi ¢ KPaTKUM OTBETOM U CMOXKET OLEHUTH 3arpy’K€HHbIE OTBETBI K 3aJaHHSIM C
pa3BepHYTbIM OTBETOM. BbICTaBIeHHBIE yuyuTeldeM Oanbl OTOOpa3sTcs B Ballel
CTaTHCTHKE.

1. AbutypueHT npoBen nouck nHdopmanyu B cetd ViHTEpHET 0 Hanbo-
Jiee CKOPOCTHBIX JIU(TaX B MUpe. Pe3yIbTaThl IONCKA IPEACTABICHE! B Ta0IH-

e.
Ne HazBanue HeGockpéda HM“?;:MSMI’“M clopocTy
1 Jlxon Xoukok Llentp 917 cm/c
2 bypmx — Xamuda 36 xm/a
3 Taipei 101 60,6 kM/4
4 CaniaifH-60 6,09 - 10 2 w/vuH
5 Yokohama Landmark Tower 12,5 m/c

Camblit cKOpOCTHOH TU(T HAXOAUTCS B HEOOCKpeOe, yKa3aHHOM B CTPOKE
TaOIUIIBI, HOMEP KOTOPOM:

D1 22 3)3 44 55

2. 3aBHCHMOCTb IPOCKIHMH CKOPOCTH U, MaTepHalbHOIN TOYKH, JBIXKY-
weiics Baonb ocu Ox, OT BpemeHu ¢ umeer Bua: Uy = A+ Bt, tne
A=6,0M/c, B=4,0m/c’. B moment Bpemenn ¢ = 1,0 ¢ mogyns cxo-
pOCTH L MaTepUaIbHOMN TOYKH paBeH:

1) 4,0 m/c 2) 6,0 m/c 3) 8,0 m/c 4) 10,0 m/c

5) 14 m/c
3. Ecnu cpemHsisi myTeBast
CKOPOCTB JIBYDKEHHSI aBTOMOOMIIS b
n3 nyHkta A B IOYHKT b |

(v) = 18,0 knm/4 (cM.puc.), To I 120 M
>

aBTOMOGHITH HAXOWIICA B MyTH B

TedeHHe MPOMEXYTKa BPEMEHH 11 <|%

At pagHoro: I

Ilpumeuanue: macmrab ykazaH A
Ha KapTe.
p

1)100c  2)114c  3)125¢  4)144c  5)200c

y

4. Macca m mepBoro Tena B JiBa pa3a OONbIIe MacChl /11y BTOPOTO Tena.

Ecnu xuHeTHuYeCKue 3HEPruu 3TUX TEN paBHBI (Ekl = Ekz), TO OTHOIIICHUE

V2
MOJYJIsl CKOPOCTH BTOPOI'O Te€jla K MOAYJI0 CKOPOCTH IEPBOro Tejla — PaBHO:
V1
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1)% L0 3)V2 420 540

5. aiiba maccoir m = 90 I moieTena K BEPTHKAILHOMY OOPTY XOK-
KEIHOM KOPOOKH M OTCKOYMIIA OT HETO B IPOTHBOIOJIOKHOM HAIPABJICHHH CO

CKOPOCTBIO, MOTY/b KOTOPO# ocTaincs npexHnM: Uz = Vy. Ecim Momyms m3-
KD - M

MeHeHHs UMITyNbca maiion |Ap| = 3,6 , TO MOJY/Ab CKOPOCTH IIalObI

VU HEMOCPECACTBCHHO I10CJIC €€ yaapa o 60pT paBEH:

po2  220% »n3Y Hao¥ s
C C C C C

6. B HmwkHEll dYacTH cocyna, 3allOJIHEHHOTO
ra3oM, HaXOIMTCSI CKONB3SIIMN Oe3 TpeHUs HeBeCo-
MBI TTopiieHs (cM.puc.). st ynepkaHus TOPUIHS B

—

PaBHOBECHH K HEMY NPUIIOXKEHA BHEIIHss cwia F.
Hanpaprnenue cuiibl 1aBiaeHus rasa, AeicTByommel Ha
IUIOCKYI0 CTEHKY AB cocyna, yKa3aHO CTpENKOH,
HOMEp KOTOPOH:

D1 2)2 33 44 55

7. Yucno N aroMoB Kenesa (M1 =56 ) UMEET Maccy

MOJIb

r
m; =4 r, N, aTOMOB JINTHS (Mz =7 )I/IMeeT Mmaccy my =1 1. Or-
JIb

1
HOILIICHHE — PaBHO:
N,

1);1 2)% )1 42 54

8. IIpu U30XOPHOM HArPEeBaHWH HIEATBLHOTO ra3a, KOIMYECTBO BELIECTBA
KOTOPOTO TIOCTOSIHHO, JaBleHue raza usmeHwioch or p; = 150 kIla mo
p2 = 165 xlla. Eciun nauansnas temneparypa raza 73 = 300 K, to xoneu-
Hasi Temieparypa T, rasa paBHa:

1)330K  2)350K  3)390K  4)400K  5)420K

9. C uupealbHBIM OJHOATOMHBIM Ia30M, KO-
JIMYECTBO BELECTBAa KOTOPOrO MOCTOSHHO, IIPO- UA 4 5
Benu npouecc 1—2—3—4—5—1. Ha pucynke
[IOKa3aHa 3aBUCUMOCTb BHYTpEHHeH sHeprun U
raza or oosema V. YKaxuTe y4acTok, Ha KOTO-
POM KOIMYECTBO TEIUIOTHI, MOIYyYEHHOE Ta3oM,
11710 TONBKO Ha NMpHUpalleHue BHYTPEHHEH dHep-
UM rasa: 2

0

<Y

)12 2)2—-3 3)3—4 4) 45 5) 5—1

10. MourHoCTb JOMaIIHKUX EKTPONPUOOPOB U3MEPSETCS B:

1) BarTax 2) BonbTax 3) ammepax 4) BarT-4yacax
5) 3NEKTPOH-BOJIBTAX
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11. Ha pucyske 1 m300paskeHBI JINHUM HAIPSDKCHHOCTH 3JIEKTPOCTATH-
YECKOro TI0NIsA, CO3aHHOTO TOYEYHBIMHU 3apsaMHu g U g,. Hanpasnenue Ha-

HPSDKEHHOCTH E 35eKTpocTarnyeckoro moss, CO34aHHOrO CHCTEMOH 3apsioB
q1 ¥ g, B Touke A, 0003HaYEHO Ha PUCYHKE 2 IU(POIi:

D1 22 3)3 44 55

12. Ha pucynke u300pa)xeH y4acTOK 2JIeK-

TpUYECKON Iienu, cuila Toka Ha kotopoM /. Co- I, R,
NIPOTHBIICHHE Pe3rcTopa R| B TATH pa3 Goblie —>»—
conpotusienus pesucropa R, (R =5R). I, R,

Ecnu cuna toka B pesuctope R, paBHa [, TO [ +— +‘:,——‘
cuiia Toka  paBHa:

_?_;%Luym 3.pdh
6 5
Doh  2)5h )2k 4k 5 h

13. Ilo aByM JJIMHHBIM IPSIMOJIMHENHBIM ITPOBOJI-
HUKaM, NepIEeHAUKYISPHBIM IUIOCKOCTH PUCYHKA, NPO- | [ @
TEKalOT TOKH, CO3JAlOIINe B TOUKE A MAarHUTHOE II0Jie
(cM.puc.). Cuia Toka B MPOBOIHHUKAX onuHaKoBa. Eciu

B TOUKY A ITOMECTUTh MarHUTHYIO CTPEIIKY, TO €€ OpHu- .A
eHTalus OyleT Takas JKe, KaK M y CTPEJIKU IOJ HOMe-
pom:
! euwlyeralpg
1Ll r21poP
N S ® pewyeraipgp
N
oS N pelyers.pd
1 2 3
NP5 sy
4 5

1)1 2)2 3)3 4)4 5)5
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14. Ha pucynxe 1 n300paxkeH y4acTOK 3JICKTPUYECKOU IIENH, Ha KOTO-
POM IapajieabHO KaTyllKe HHAYKTUBHOCTH L BKitodeHa nammodka JI. I'pa-
(UK 3aBHCHMOCTH CHIIBI TOKa / B KaTyIIKe HHAYKTUBHOCTH OT BPEMEHH ¢ 110-
Ka3aH Ha pucyHke 2. Jlammouka OyfeT CBETHTh HaMEHEE IPKO B TEUCHHUE UH-

TEpBaJia BDEMCHU:

IA
1 ol 4 D | ET
L ‘;_ f y
Puc. 1 Puc. 2
1) 04 2) AB 3)BC 4) CD 5)DE

15. Ilo mHypy B HampaBiaeHun ocu Ox pacHpoCTpaHsIETCs MONepeuHas
rapMoHnyeckas BonHa. Ha pucynke, o6o3HaueHHOM OykBOil A, n300pakeH
wHyp B MomeHT Bpemenu f) =0 c. Ecnmu T — nepuoa KosieGaHMil TOYCK

IIHypa, TO IIHYP B MOMEHT BPEMEHH 1] = T n300paXkeH Ha PUCYHKe, 000-

3HAUEHHOM LUPPOIA:

y

A

)

AVAN

10} |\/ \/x, MM

Puc. A

LN,

Puc. 1

)

°or\V

\x,

>
>
M

M

0[/ \/ X, MM

Puc. 2

y

/AN
O| \/ \/x, MM

Puc. 4

D1 22 3)3

16. Ha OoxoByro IOBEPXHOCTbH
CTCKJIIHHOI'O KJIMHA, HaxoAdAIerocsa B
BaKyyMe, IaJlaeT MapajuiesbHbIi CBETO-
BOIl MydYOK, coiepKaluil H3IyueHHE,
CIIEKTP KOTOPOIO COCTOMUT HU3 IIATH
JIMHAK BUIMMOTO OMara3oHa. YacToThl
U3JIy4EeHHUs COOTHOCATCS MEXIy co0o0i
kKak V] < vy <v3 <vq <Vs5. Bcenen-
CTBUE HOPMAJIbHOM IUCIIEPCHU IIOCIE
MPOXOXKICHUS KIMHAa HauOoJbIIee OT-
KJIOHEHHUE OT IIePBOHAYAILHOTO HAIPaB-
JICHUS paclpoCTpaHeHUs OyleT y cBera
C 4aCTOTOM:

]) 141 2) 1 %) 3) 1%]

4) Va4

5) Vs
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17. Ha ToHKyI0 COOMpAIOIIYIO IMH3Y C IIaBHBIM (JOKYCOM F Iamaer pac-
XOJIILUICS My4OK CBeTa, orpaHuyeHHbIi dydamu 1 u 2. [pomenmmii uepes
JIMH3Y Ty4OK CBETa MPaBHJIBHO W300paKeH Ha PUCYHKE, 0003HAUCHHOM LU (-
poii:

/////6 \']7

pewyers.pd

peluyers |pd
Puc. 2
1
2 .
0 F| =
pewyers|ptp
Puc. 3
1
2 A g
-0 F
pewyerapd
Puc. 4
1
2 F
0 o
pewyers.|pd
Puc. 5

1 2)2 3)3 4)4 5)5

18. Yucno a5meKTpoOHOB B HEUTPAIBHOM aTOME HATPHUS ﬁ Na pago:

34 2)23 317 H12 511
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19. IMapamoTucT coBepwInI MPLDKOK ¢ BbicoThl /1 = 600 M Hax no-
BEPXHOCTHIO 3eMiil Oe3 Ha4aIbHOW BEPTHKAIBHOM CKOpocTH. B TeueHne mpo-
MmexyTka Bpemend Atf; = 3,0 c mapanoticT cBOGOAHO majai, 3aTeM mapa-
IIFOT PACKPBUICH, U B TEUCHHE NPEHEOPEKMMO MAJIOro IPOMEKYTKA BPEMEHH
CKOPOCTh IMapaIlfoTHCTa YMEHbIIHIach. Ecii nanbHeliinee CHIKEHHE mapa-
IIFOTUCTA IO MOMEHTA [PU3EMIICHHS IPOUCXOIMIIO C TIOCTOSIHHOW BEPTHKAIb-

KM
HOM CKOPOCTBIO, MOZYJIb KOTOPOil U = 27 —— TO C PaCKphITHIM I1aPAIIIOTOM
q

JABUTAJICA B TCUCHUC IIPOMEIKKYTKA BPEMCHHU Atz, PaBHOTO ... C.

20. Ha ropuzoHTasbHOM 10Ny JU(TA, IBUTAIOIIETOCS ¢ HAMPABICHHBIM

M
BBEPX YCKOPEHHEM, MOJyITh Kotoporo a@ = 2,0 —, cTouT yeMopaH, nioma
C
2
ocuoBanus kortoporo S = 0,080 m“. Eciu maBieHue, OKa3pIBaeMOE 4eMoIa-
HoM Ha moi1, p = 3 Klla, To Mmacca m uemonaHa paBHa ... KI.

21. Ha ropu3oHTajIbHOM NPSMOJIMHEHHOM YYacTKe CyXOH ac(albTupo-
BaHHOI JOPOTH BOAWTENb NMPHMEHWII SKCTPEHHOE TopMoxkeHHe. Topmo3HOI
MyTh aBTOMOOWJIS 10 [IOJIHOM OCTaHOBKH cocTaBui § = 43 M. Ecnu koaddu-
LMCHT TPEHHS CKOJIBXKCHHSA Mex Iy Kosecamu U acdamsrom W = 0,3, 0 Mo-
JlyJlb CKOPOCTH V() IBMKEHHsI aBTOMOOWIA B Hayaje TOPMO3HOTO MyTH paBeH

M

C

22. Ha magkoil TOpU30HTalBHOU IO-
BEPXHOCTH JICKUT Opycok maccoii M, U
m; = 60 T, npUKpEIUIEHHBII K CTEHE HeBe- O—> | m bd
H N
COMOW TMPYXHHOH KecTKoCThI0 Kk = 46 "
(cm.puc.). TnactunuHOBbIA wapuk Maccod mp = 60 T, nerswuii rOpU30H-

M
TaIbHO BIOJb OCH MPYXHHBI CO CKOPOCTBIO, MOIYJb KoTopoit U =2,0 —,
c

nonagaeT B 6pycok M NPHIMIAET K HeMy. MaKCHMAalIbHOE CJKaThe TPY/KHHBI
|Al| paBHO ... MM.

23. TIpu abeomotnoii Temmeparype 7 = 301 K B cocyne maxomures
rasoBas CMeCb, COCTOSILIAs M3 BOAOPOIA, KOIHMYECTBO BEIIECTBA KOTOPOTO
V) =2,4 MOJIb, ¥  KHCIOpOJa, KOJIMYECTBO  BEIIECTBA  KOTOPOIO
v, = 0,60 motb Ecu maBnenne razosoii cvecu p = 150 kIla 1o o6vem V'
COCy/a paBeH ... JI.

I

— 00BeMOM
KI -

24. Boma p=1,0-10° —5,c=42-10°
M

V =250 e’ octeBaer or Temmeparyps f; = 98°C' 10 Temmeparypsl
fp =78°C. Ecnu KOJMYECTBO TEILIOTHI, BHLIEIUBIIEECS MPH OXJIAKICHUM
BOJIBI, TIOJIHOCTBIO TTPE0OPa30BaTh B PaGOTY MO MOMHATHIO CTPOUTENBHBIX Ma-
TEPHAJIOB, TO Ha BEICOTY /1 = 60) M MOXHO IOHSTH MaTepHabl, MAKCHMAIIb-
Hasl Macca m KOTOPbIX PaBHa ... K.

25. Temmeparypa HarpeBareisi HACATBHOTO TEIUIOBOTO JBHTATeNs Ha
At = 400°C 6Gonbine Temmneparyphl xonoauibHuka. Eciu Temmeparypa Tep-
mudeckuil kodbduuuent momesnoro aerictsus asurarens 1 = 40,0%, o

TeMIeparypa t xonojuibHuKa pasna ... ©C.

26. Ecnmu pabora BbIXO@ DJJCKTPOHA C TIOBEPXHOCTH BOJIb(ppama
Aguix = 4,5 9B cocrasnsier n = 5 4yacTh OT SHEPruM mnaparomero ¢Gorona,

TO MaKCHMaiIbHas KuHeTnaeckas sueprust £} gorosnextpona pasua ... aB.
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27. Ecnu ToueuHbl 3apsn
g =15,00 aKu1, naxomsumiics Vs CMA
B BaKyyMe, MOMEIICH B TOYKY A 12,0 B
(cM.pHuc.), TO TOTEHIHMAT 3JIeK-
TPOCTAaTHYECKOTO OIS, CO3/aH-
HOTO 3THM 3apsloM, B Touke B 8,0
paseH ... B. °

4,0

0 4.0 80 120 om

28. >

JIBa vioHa (1 u 2) ¢ oJMHAKOBEIMH 3apsi-
M (1 = (2, BBUICTEBIINE OIHOBPEMEHHO
n3 Touku (), PaBHOMEPHO IBIDKYTCS IIO
OKPYKHOCTSIM IO ICUCTBUEM OTHOPOIHOTO

MAarHUTHOTO MOJISL, JIMHUH UHIYKIHMH B xo-
TOPOTO MEPIEHIUKYIISAPHBI IUIOCKOCTH PH-
cyHka. Ha pucyHke IOKa3aHBI TPaeKTOpPUH pewy

9THX YACTHI B HEKOTOPBIIl MOMEHT BPEMECHHU

t;. Eciim macca mepBoit actuusl m; = 18 a.e.M., To Macca BTOPOH 4acTH-

bl my paBHa ... a. €. M.

29. B uneansHom LC-KOHTYpe MPOUCXOAAT CBOOOIHBIE IEKTPOMArHUT-
Hele KoneOanus. [Tonuast sueprust koutypa W = 58 Mk /I2K. B MomeHT Bpe-
MEHH, KOIa CHJla TOKa B Katyike / = 65 MA, HanpsbkeHHe Ha KOHAEHCATO-
pe U =11 B. Ecnu emxocts kongencaropa C = 0,40 MK®D 10 unmyxrus-
HOCTb L KaTylku paBHa ... MI'H.

30. B snexrpudeckoil 1enu, cxemMa KOTOpOil NpHBEACHA Ha PUCYHKe 1,
OJIC ucrounuka Toka € = 10 B, a ero BHyTpeHHee CONPOTHBICHHE MPEHE-
Opexnmo Mano. COnmpoTHBIEHHE Pe3UCTOpa R 3aBHCHT OT TeMIeparypsl 7.
Beckoneuno Gonbium oHo oHO cranosures ipu 1 > 420 K (em. puc. 2).

R

il K
! 0 420-F, K

Puc. 1 Puc. 2

VhenbHas TEMJIOEMKOCTh Marepuaja, U3 KOTOPOTO H3TOTOBJIEH PE3UCTOP,

K
¢ = 1000 LK’ macca pesucropa m = 5,0 1. Eciu ternoo6men pesucto-
KT -

pa ¢ OKpyKarollel Cpeioil OTCYTCTBYET, a HavalbHasl TeMIIEpaTypa pe3ucTopa
To = 310 K, to nocne sambikanns kiioua K yepes pe3ucTop MpoTedeT 3apsi
q, paBHbIii ... Ki1.
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