Bapuant Ne 15

[enTpasu3oBaHHOe TecTUPOBaHMeE 1O ¢pu3uke, 2016

[Ipu BBHIMONHEHUH 3aJaHUi ¢ KPaTKUM OTBETOM BITHIIIMTE B TOJIE JJI OTBETa UG PY, KOTOpPask COOTBETCTBYET
HOMEpY MpPaBWIBHOTO OTBETA, WM YHCIIO, CJIOBO, MOCIENOBareabHOCTh OykB (cnoB) wiu mudp. OTBeT
cleyeT 3almuchiBaTh 0e3 POOEIIOB M KaKHX-JIN0O JOMOJHUTEIBHBIX CUMBOJIOB. JIpOOHYIO YacTh OTACISHTE
OT IeJION JeCSITUUHOM 3amsTod. EMuHUIBI M3MepeHuid nucarb He HYXHO. OTBET C MOTPENIHOCTHIO BHAA
(1,4 £ 0,2) H 3anuceBaiite cnemyromum oopaszom: 1,40,2.

Ecnu BapuaHT 3ajaH yuyuTesleM, Bbl MOXKETE BIMCATh WIH 3arpy3UTh B CHCTEMY OTBETBI K 3aJaHUSM C
pa3BEpHYTHIM OTBETOM. YUHWTENIb YBUIUT PE3YJbTaThl BHIIIOJHEHUS 3aJaHUI C KPaTKUM OTBETOM U CMOXKET
OIICHUTH 3arpy>K€HHbIC OTBETHI K 3aJaHUSIM C Pa3BEPHYTHIM OTBETOM. BricTaBneHHBIE yduTeNneM Oaslibl
0TOOpa3sITCA B Balllel CTaTHCTHUKE.

1. AGutypueHT npoBen nmouck nadopmaimu B cetu MHTEpHET 0 HanboIee CKOPOCTHBIX TU(PTAX B
mupe. Pe3ynbraTsl moucka mpeacTaBieHbl B TaOIHILIE.

Ne | Ha3zBanue HeGockpéda xﬁlﬁc:MaﬂbHaﬂ cropocrey
1 Hoxon Xaukok LlenTp 917 cm/c

2 Bypmx — Xanuga 36 KM/

3 Taipei 101 60,6 xm/4

4 |Canmaiin-60 6,09 - 102 m/mun

5 Yokohama Landmark Tower | 12,5 m/c

Campblii ckopocTHOU TU(T HAXOAUTCS B HEOOCKpeOe, yKa3aHHOM B CTPOKE TaOJIHIIbI, HOMEP KOTO-
poii:
D1 22 33  4H4 55

2. 3aBUCUMOCTE IPOCKIHUHN CKOPOCTH Uy MaTepHaJ'[LHOﬁ TOYKHU, I[BPI)KyH.ICﬁCH BOOJb OCH O.X', oT

Bpemenn ¢ umeer Bux: Uy = A+ Bt, e A=6,0 m/c, B=4,0 M/Cz. B MOMEHT BpeMeHU
t = 1,0 ¢ Mogynb ckOpoCTH V MaTepHabHON TOYKH PABEH:

n4,0m/c 206,0m/c  38,0m/c 4 10,0 m/c 5 14 m/c

3. Eciu cpenHsst myTeBasi CKOPOCTh JBUKCHHS aBTOMOOWMIIS U3

b
nyukta 4 B nyakr 5 (V) = 18,0 kM/4 (cm.puc.), To aBTOMO- |
OWmIL HaxoaWJICAd B MMYTH B TCUCHHUC IIPOMCIKYTKa BPECMCHU At paB- L 120 m = ‘
HOTO:
Ipumeuanue: maciutad ykasaH Ha KapTe. \
j—'—# ’
.

1)100c  2)114c  3)125¢  4)144c  5)200c
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4. Macca mp ICpBOIo TCjla B [iBa pasa 0OJIbIlIE MacChI my BTOPOIO TCJa. Ecnmu xunermueckue

SHEPIruu 3TUX TCJI PABHBbI (Ek] = Ek2)7 TO OTHOIICHHUEC MOAYJISA CKOPOCTHU BTOPOIO TCJjIa K MOIAYJIIO

%)
CKOPOCTH MEPBOTO TEJIA — PABHO:
V1

1
1)5 N0 HV2 420 540

5. Illaii6a maccoit m = 90 I noaserena K BEPTUKAILHOMY GOPTY XOKKEHHOW KOPOOKH U OTCKO-

YHjIa OT HETO B IIPOTHUBOIIOIOAKHOM HAIIPABICHUU CO CKOPOCTHIO, MOYJIb KOTOPOM OCTAJICS TIPEKHUM:
KI'-M
Uy = V1. Ecam mMoxyns M3MEHEHUs UMIYIIbCa MIai0bI ‘Ap‘ = 3,6 ——, TO MOZY/Ib CKOPOCTH
C

1aii0bl V) HEMIOCPEACTBEHHO IIOCIIE €€ yapa o0 0OpT paBeH:
M M M M M
nl10— 220— 3»30— 440 — 580 —
C C C C C

6. B HmkHe# yacTu cocyna, 3ar0JHEHHOTO ra30M, HAXOAUTCS CKOJNB3SIIUN 0e3
TPEHUS] HEBECOMBIN MOpIIeHb (cM.puc.). s yaepkanusi MOPIIHS B PAaBHOBECHU K

b
HeMy TIpUIIOKeHa BHENHAS cuna [, Hampasnenue cuiibl 1aBieHus rasa, 1eiHCTBYy-
I0IIIeH Ha MJIOCKYIO CTEHKY AB cocya, yKa3aHo CTPENKOM, HoMep KOTOPOH:

11 2)2 3)3 4)4 5)5

r

7. Yucno N| atoMoB eesa (Ml =56 ) umeer maccy M) =4 I, N, aroMoB JuTHS

MOJIb

r N 1
(M2 =17 )I/IMeeT maccy My = 1 T. OtHomenue — paBHo:
MOJIb N,

11 21
)4 )2 H1 H2 54

8. IIpu M30XOPHOM HArpeBaHWU HJEAJIHLHOTO Ia3a, KOJMYECTBO BENIECTBA KOTOPOTO MOCTOSHHO,
nasnenue rasa usmenunocs or p; = 150 xIla no p, = 165 klla. Eciu nauansnas temneparypa
raza 71 = 300 K, 1o koneunas remneparypa T, raza paBna:

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

9. C uaeanbHBIM OJHOATOMHBIM Ta30M, KOJMYECTBO BEIIECTBA KOTOPOTO

UA
MOCTOSIHHO, MpoBenu npouecc 1—2—3—4—5—1. Ha pucyHke nokazaHa 3a- 4 >
BUCUMOCTh BHYTpeHHei sHeprun U ra3a oT oobema V. YkaxuTe y4acTok, Ha
KOTOPOM KOJIM4ECTBO TEIIOTHI, IIOJYyYEHHOE I'a30M, IO TOJNBKO HA IIpHpallie- 3 I
HH€ BHYTPEHHEH DHEPTUH ras3a:

2
0 v
)12 2)2—3 3)3—4 4)4—5 5)5—1
10. MouiHOCTh TOMAIIHUX EKTPONPUOOPOB U3MEpsIeTCs B!
1) BatTax 2) BoJbTax 3) amnepax 4) BarT-4yacax 5) 2MeKTPOH-BOJIBTAX
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11. Ha PUCYHKE 1 H306pa)I(eHBI JIMHUHA HAIIPSHKEHHOCTU 3JICKTPOCTATUYCCKOTO ITOJIA, CO3AaHHOIO

=

TOYEYHBIMH 3apsiilaMi ¢ U ¢,. HampaBneHue HanpsHKeHHOCTH E 3IeKTpOCTaTHYECKOro TOJs, CO-
3[aHHOTO CUCTEMOH 3apslIoB g U g, B TOUke 4, 0003HAUEHO HA PUCYHKE 2 U(POA:

Puc. 1
nHi 2)2 3)3 4)4 55

12. Ha pucyHke M300pa)KeH y4acTOK SJIEKTPUYECKON IIeTH, CHUila TOKa Ha

R
koTopoM /. ConpoTuBiieHHEe pe3ucTopa R B IATh pa3 OOJIbIlIE CONPOTUBICHUS /i !
pesucropa R, (R 1= 5R2). Ecmu cuna toka B pesucrope R, paBHa [, To cuia I, R
ToKa [ paBHa: I +— N —‘

O O

+ Q€

6 5
1) 6]2 2) 5[2 3) 2[2 4) 312 5) ZIZ

13. TTo nByM UIMHHBIM MPSIMOJMHEHHBIM TPOBOJHUKAM, TEPICHIUKYISIPHBIM ®
MJIOCKOCTH PUCYHKA, MPOTEKAIOT TOKH, CO3JAIONINE B TOYKE A MarHWUTHOE TOJIE
(cm.puc.). Cuna Toka B MPOBOAHHUKAX OJMHAaKOBa. Ecin B TOUKy A MOMECTUTH Mar-
HUTHYIO CTPEIIKY, TO €€ OpUCHTAIUs Oy/IeT Takas jke, Kak U y CTPEJIKH 0] HOMEPOM: 4

N A

D1 22 33 H4 55

14. Ha pucynke 1 n300paskeH y4acTOK JNEKTPUICSCKON IIeTH, Ha KOTOPOM MapajliebHO KaTyIlKe
WHAYKTUBHOCTH L BKitodeHa sammouka JI. ['paduk 3aBUCHMOCTH CHiIBbl TOKA [ B KaTyIIKE MHTyKTHB-
HOCTHU OT BPEMEHH ! TIOKa3aH Ha pucyHKe 2. Jlammouka OyJieT CBETUTh HaUMEHee SIPKO B T€UEHHE MH-
TepBaJla BpEMCHHU:

IA

L

1
=F33d f Y
Puc. 1 Puc. 2

)04 2)4B 3)BC 4 CD  5)DE
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15. Tlo mHypy B HampaiaeHuu ocu Ox pacrpocTpaHseTcs MonepeyHasl rapMoHndeckas BonHa. Ha
pucyHKe, 0603HaUeHHOM OYKBOM A, n300paxkeH mwHyp B MoMeHT Bpemenu fy = 0 c. Ecnu T — mie-

pHoJ KoseObaHMii TOYeK IIHYpa, TO IIHYP B MOMEHT BPEMEHH [| — e n300paxeH Ha PUCYHKe, 000-

3HAYCHHOM U (POii:

A N A N s A s
0|\/ \/x, MM O| \/ \x, MM Ol/ \/ X, MM Ol/ \/ X, MM

Puc. A Puc. 1 Puc. 2 Puc. 3

NANN /AN
O\/ \/X,MM 0 \/ X, MM

Puc. 4 Puc. 5

D1 22 33 44 55

16. Ha 60KkoBYI0 MMOBEPXHOCTH CTEKIITHHOTO KJIMHA, HAXOSIIETOCs B
BaKyyMe, Ma/IaeT MapaIebHbIN CBETOBOH Iy4OK, COICPKAIINN U3ITyde-
HUE, CIIEKTP KOTOPOTO COCTOUT W3 TISITH JTUHHUA BHIMMOTO JUara3oHa.
YacToTsl W3ITY9ICHUS COOTHOCATCHA MEXTY coboit KakK
V1 < vy < v3 <vgq < Vs. Benencreue HopMaabHOM AMCHIEPCHUH TTOCIIE
MPOXOXKACHHS KIIMHA HanOOJIbIIIee OTKIOHEHUE OT MEPBOHAYAILHOTO Ha-
MpaBIIEHUs pacpocTpaHeHus Oy/IeT y cBeTa ¢ YaCTOTOM:

1) V1 2) V2 3) V3 4) V4 5) Vs

17. Ha TOHKy[ COOMPAIOIIYIO JMH3Y C IIaBHBIM (POKYCOM F MagaeT pacXOSIIHIACS My40K CBETa,
orpaHuyeHHbId ydamu 1 u 2. [Ipomreanmii yepes TUH3Y My4OK CBETa IMPaBHIBHO H300pakeH Ha pH-
CyHKe, 0003HaUEHHOM ITU(PON:

Puc. 4 Puc. 5

11 2)2 3)3 4)4 5)5

. 23N .
18. Umcso 51eKTpOHOB B HEUTPAIBHOM aTOME HATpus 1] 1Na paBHO:
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D34 2)23  H1T H12 511

19. Tapaunoruct coBepmma npbikok ¢ Beicothl 1 = 600 M Han moBepxHOCTBIO 3eMin 6€3 Ha-
YaJIbHON BEPTHKAILHON CKOpoCTH. B Teuenme mpomexytka Bpemenn Af; = 3,0 ¢ napamroruct
CBOOOIHO Majall, 3aTeM MapallioT PacKpbUICS, U B TEUCHNE MPEHEOPEKMMO MAJIOTO IPOMEKYTKA Bpe-
MEHH CKOPOCTh MapallloTUCTa yMEHbIIuIach. Ecnu ganpHeilIee CHIKEHHE MapaltoTUCTa J0 MO-

MEHTA TIPU3EMJIEHHS TPOUCXOMWIO C TOCTOSHHOW BEPTHKAIBHOM CKOPOCTBIO, MOMYNb KOTOPOM
KM
D = 27 —, T0 ¢ pacKpHITHIM IIAPAIIOTOM JBHTAJICA B TEUEHHE IPOMEXKYTKA Bpemenu Afy, paBHO-
q

ro...c.

20. Ha ropu3oHTaJbHOM MOy JU(Ta, IBUIAIOIIEr0Cs ¢ HAIPaBIECHHBIM BBEPX YCKOPEHHEM, MO-
M

aynb kotoporo a = 2,0 — ; CTOMT YeMOJIaH, IUIoaL ocHosanus kotoporo S = 0,080 M%. Beu
C

JaBJeHHUe, OKasbiBaeMoe yemonanoM Ha on, p = 3 KIIa, o macca m uemonana pasua ... kr.

21. Ha ropu3oHTanbHOM TPSMOJIMHEHHOM y4acTKe CyXoi ac(allbTUpOBAHHOW JOPOTH BOAWUTENb
MIPUMEHIJT SKCTPEHHOE TOpMOkeHHe. TOPMO3HOH ITyTh aBTOMOOWIISI 10 TTOJTHOH OCTaHOBKU COCTABIUT

§ =43 M. Eci k03pQUIMEHT TPeHHs CKONbXKeHHsS Mexay konecamu u achamsrom U = 0,3, 1o

M
MOAyJIb CKOPOCTH V() ABMIKCHUS aBTOMOOMJIS B HaJaJje TOPMO3HOTI'O IIYTHU paB€H ... —.
C

22. Ha rmagxoli TOpH30OHTaIbHOW MOBEPXHOCTH JIEKUT OpYyCOK Maccoi -
o o o m, ©
m; = 60 I, npuKpenIeHHbIi K CTEHe HEBECOMOM MPYKMHOM KECTKOCTBIO O [T A=

k =46 — (cm.puc.). TlnactiimHoBeIi mapuk Maccoit 1y = 60 T, ners-
M

M
1K TOPU3OHTAIBHO BJIOJIb OCU MPYXKUHBI CO CKOPOCTHIO, MOIYIIL Kotopoir D = 2,0 —, nonanaer B
C

6PYCOK M TIpHIIMITaeT K HeMy. MakcuManbHoe ckatne mpyxkunsl |Al| paBHo ... Mm.

23. Tlpu abcomotnoi Temneparype 1 = 301 K B cocyne naxonurcs razosas cMech, cocTosiimas
M3 BOJOPOJA, KOIMYECTBO BEMIECTBA KOTOporo V) = 2,4 MOJIb, U KUCIOPO/a, KOJIMYECTBO Bellle-
crBa kotoporo Uy = 0,60 Mob Eciu naBnenue rasosoii cmecu p = 150 xIla 1o 06mem ¥ cocy-
Jla paBeH ... JI.

3 KU 3 L 3

24. Boga | p=1,0-10 —,C= 4,2-10° —— | o6semom V = 250 cM” ocTeiBaeT oT

M Kr- K
o] o

temneparypsl 11 = 98°C no Temneparypst t» = 78°C. Ecnu konu4ecTBO TEMNOTHI, BBIIETHBIIEECS
IPH OXJIAXKIECHUH BOJBI, IOIHOCTHIO MPe0Opa3oBaTh B pabOTy MO MOJHATUIO CTPOUTEIBLHBIX MaTepHa-
0B, To Ha BeicoTy 1 = 60 M MOXHO MOAHATHL MaTepuabl, MAKCUMAJIbHAs Macca 7 KOTOPhIX PaBHA
.. KL.

(¢]
25. Temneparypa Harpepatess uaeanbHoro temnosoro gsurarens Ha Af = 400°C Gonpure Tem-
TepaTyphl XONOAWIbHIKA. Ecin TeMmeparypa TepMHUecKuii KodQ(GHUIMEHT MOIe3HOr0 AeHCTBHS ABU-

rarens 1 = 40,0%, To Temneparypa t xonouibHuKa pasHa ... - C.

26. Ecnu paboTa BBIXOJA 2IEKTPOHA C MOBEpXHOCTH Bombdpama Appx = 4,5 3B cocrapnser

1

max
n= g 4acTh OT PHEPrUH MaJaoIero GOTOHA, TO MaKCHMaNbHas KHHeTH4YecKas sueprust Ep " do-

TODJIEKTPOHA paBHa ... 3B.
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27. Ecnu Toueunsiii 3apan g = 5,00 uK1, naxopamuiics B y, eMA
BaKyyMe, MOMeIIeH B TOUKY A (CM.pHC.), TO MOTEHIHAN SJIEKTPO- B
CTaTU4ECKOTO MOJIsl, CO3JaHHOTO 3THUM 3apsa0M, B TOUKE B paBeH ... 12,0 T
B.
8,0
A
@
4,0

0 4.0 8.0 12,0,x o

28. >
JBa nona (1 u 2) c oIMHAKOBBIMU 3apsau (1 — (7, BBUICTEBIINE OIHO-
BPEMEHHO U3 TOYKH (), paBHOMEPHO JBMKYTCS TIO OKPY>KHOCTSIM ITOX JeH-

=
CTBHMEM OJIHOPOIHOIO MArHUTHOTO TIOJIsA, JMHHUM HHAyKIMH B kotoporo
MEPNEHAUKYIAPHBI TUIOCKOCTH pUCYHKA. Ha puCyHKE MOKa3aHbl TPaeKTo-
pHM 3THUX 4YaCTHI] B HEKOTOPBII MOMEHT BpeMeHHM . Ecnu macca nepBoi bewy

gactuiel M) = 18 a.€.M., To macca BTOpOI 4YacTHIbl M, paBHA

a. . M.

29. B uneansnom LC-KOHType MPOUCXOIAT CBOOONIHBIE 3JEKTpOMarHuTHeIe Konebanus. [loxHas
sueprus koutypa W = 58 MK/I2K. B MmomeHT BpeMenu, korjia cuna Toka B kKarymke I = 65 MA,
nanpsixenne Ha konaencarope U = 11 B. Eciu emxocts xongencaropa C = 0,40 MKD 1o un-
JIYKTUBHOCTH L KaTylIKH paBHA ... Ml H.

30. B snexkTpuyeckoil 1enu, cxema KOTOpod mpuBeneHa Ha pucynke 1, 3/IC ucTtouHuka Toka
€ = 10 B, a ero BayTtpennee conporusienue npeHedpexumo Mano. COnpoTUBIEHHE pe3ucTopa R
3aBMCUT OT Temrneparypbl I. BeckoHeuHo GonbmuMm oHO oHO craHoBurcs npu 1 > 420 K
(cMm. puc. 2).

E— K |
' 0 20T, K

Puc. 1 Puc. 2

JIx
kr-K
pesucropa m = 5,0 1. Ecian TemnooOMeH pe3ucTopa ¢ OKpYXKalolleil cpenoil OTCYyTCTBYET, a Ha-
yaspHas Temneparypa pesuctopa 1y = 310 K, to nocne 3ampikanus xmoua K yepes pe3uctop npo-
Te4eT 3apsy ¢, paBHBIM ... Ki1.

VienbHas TENI0EMKOCTh marepuaia, U3 KOTOpOro M3roTOBJICH PE3UCTOp, C — 1000 , Macca
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