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IIpu BBHIIONHEHUH 3aJaHUH C KPaTKUM OTBETOM BIMINIUTE B IIOJE UL OTBETa LU(PY, KOTOpas COOTBETCTBYET HOMEPY IPABUIBHOTO OTBETA,
WM 9UCIIO0, CIIOBO, TOCIIEI0BAaTeNbHOCT OyKB (ci10B) M mudp. OTBET cliemyeT 3amuchBaTh 6e3 MpoOenoB U KaKUX-TH00 JOMOTHHTEIbHBIX
CHMBOJIOB. JIpOOHYIO 4acTh OTAENSAHTE OT IENOW AECATUYHOW 3amaTod. ExmHunel n3MepeHuil nucare He Hy:XKHO. OTBET ¢ IOTPEUIHOCTHIO
Buga (1,4 + 0,2) H 3anuceiBaiite ciaenyromum odpazom: 1,40,2.

Ecmm BapHUaHT 3aJaH YYHUTCJIEM, Bbl MOXXCETEC BIIMCATb WM 3arpy3uTb B CUCTEMY OTBCTHI K 3aJaHUSIM C Pa3BEPHYTBIM OTBCTOM. VYaurenb
YBUIOUT PE3YJIbTATHI BbINOJIHCHUS 3aaaHn1?1 C KpaTKuM OTBETOM U CMOXCET OLCHHUTH 3arpy>K€HHBIC OTBETBHI K 3aJlaHUSM C Pa3sBEPHYTHIM
OTBETOM. BrICcTaBiIeHHBIE YUHUTCIIEM OaJuTBI 0T06p8.3${TC${ B Balllel CTaTUCTHKE.

1. Ha PUCYHKE TIPCACTABIICH rpad)m( 3aBUCUMOCTHU KOOpAHHATBI BEJIOCUIICANUCTA OT BPEMCEHHU €T0 M
nBuxeHus. HauanpHas KOOpAMHATa X() BEJIOCUIICANUCTA PaBHA! ’ A
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)14 w™m 2) 18 ™m 3)20m 4)24m 5)26 m

2. MarepuanbHas TOYKa COBEpIIMIA Mepemernenne AF B IIOCKOCTH pucyHKa (CM. puc.). Jist mpoekuuit
3TOro nepemenieHus Ha ocu Ox u Oy CIIpaBeAIMBBI COOTHOLICHHS, yKAa3aHHbIC 1101 HOMEPOM:

YA

=Y

AF

1) Ay >0,Ar,>0  2)Ar,>0,AR, <0 3)Ar, <0,Ar, <0  4) Ar,=0,Ar, <0  5) Ar,=0,Ar, >0

3. TonyOb mponeren myTh U3 MyHKTa A B MYHKT B, a 3areM BepHYyJIcs 00paTHO, JABUTAsICh C OJHOW U TOW K& CKOPOCTBHIO OTHOCHTEIBLHO
BO3/yxa. IIpH MOy THOM BeTpe, CKOPOCTh KOTOPOTO ObLIa MMOCTOSHHOM, IyTh AB Toiy0h MpoJeTen 3a MPOMEeXXyTOK BpeMeHn At = 24 muH, a
MyTh BA TIpH BCTPEYHOM BETpe — 32 MPOMEKYTOK BpeMeHn Afr = 40 MuH.

B Ge3BerpenHyo noroay mytb AB roiay0b mposeres Obl 32 IPOMEXKYTOK BpeMeHU Af3, paBHbIii:

1) 28 mun 2) 30 muH 3) 34 mun 4) 36 mun 5) 38 muH

4. Teno aBuranocek Baoib ocu Ox mox neiicTsueM cuibl F. [paduk 3aBHCHMOCTH MPOCKIHU F
cunsl F,. Ha ock Ox OT KOOPJWHATHI X TeNa MpeJIcTaBieH Ha pucyHke. Ha ygactkax (O; a), (a; b), (b; A
¢) cua coBepmmna paboty Ag,, A,p, Ape COOTBETCTBEHHO. JI1s 3THX pabOT CHPABEIINBO COOTHO-
HICHHE:

=Y

(0] a berc

1)AOa <Aab <Abc 2) AOa <Abc <Aab 3) AOa :Abc <Aab 4) AOa :Aab <Abc 5) Abc <Aab <A0a
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5. Teno mBuranoch B TIPOCTPAHCTBE 1101 JecTBHEM TpéX NOCTOSTHHBIX I10 HallpaBJie-

S o o N N F,, H
Huto cun Fy, F,, F3. Monyns nepBoit cunst F| = 10 H, Bropoit — F, = 35 H. Mogyms 3’ A
TpeTbeil Cuibl F'3 Ha PasHBIX y4aCTKaX IIyTH U3MEHSUICS CO BPEMEHEM TaK, KaK II0KA3aHO 70
Ha rpaduke. Eciid U3BECTHO, YTO TOJBKO HA OHOM yYACTKE TEJIO JBUIAIOCH PABHOMEPHO, 5
TO Ha rpaduke ITOT y4acToK 0003HaueH H(pPOii: 1
4
40 R
3
2
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>
0 t

D1 2)2 3)3 4)4 5)5

6. Pabounii ynep>kuBaeT 3a OIMH KOHEIl OHOPOIHYIO JOCKY Maccoi m = 19 KT Tak, YTO OHa yIHPAeTCs APYTUM KOH-

[OM B 3eMJII0 U 06pasyer yroix o = 45° ¢ ropusontoM (cM. puc.). Eciu cua F, ¢ koTopoit paGoumii 1eiicTByeT Ha JOCKY, F
MEePICHINKYISIPHA TOCKE, TO MOAYJIb 9TOW CHIIBI PaBeH:

40H  2)48H  3)67H  4)135H  5)190H

r
7. Yucno Ny aToMOB IUTHUS (M 1=7 ) uMeeT maccy mj = 4 1, N, aTOMOB KpeMHHs (M2 = 287)I/IMCCT maccy my = 1 L.
MOJIb

MOJIb

N
OTHOLIEHUE — PaBHO:
N

1 1
Dig Dz D1 H4 96

8. WneansHblit ra3 Haxomucst npu temmneparype ¢ = 27°C. Eciu ra3 u30X0pHO Harpenu Ao teMreparypsl t, = 57°C, To ero nasieHne
YBEIHYHIOCH B:

1)2,1 paza 2) 1,9 paza 3) 1,6 paza 4) 1,4 paza 5) 1,1 pasa

9. B repMeTHYHO 3aKpHITOM COCYJE€ HaXOAMUTCS TeUH, KOMMIECTBO BeliecTBa Kotoporo v = 10 Moinb. Ecii 3a HEKOTOPEIi TPOMEXYTOK
BPEMEHH TeMIlepaTypa ra3a n3mMeHunack ot £;= 17 °C no t, = 137 °C, To u3MeHeHne BHYTPEHHEN SHEPTHHU TeIHs PABHO!

1) —15 xJIx 2) —10 xIx 3) 6,6 x/Ix 4) 10 xJIx 5) 15 xJlx

10. Enununeii unnykrusHoctd B CU siBnsiercs:

DITa  2)1A  3)1® 4)1B 5 10m

11. JIucdT Haganm OIyCKaThCS C YCKOPEHHEM, MOIYIIb KOTOporo a = 1,2 m/c?. Korna MOJYJIb CKOPOCTH ABMDKEHHA noctur V = 2,0 m/c, ¢
MOTOJIKa KaOuHbI ¢ Ta otopBaics 6ont. Eciu Beicota kabuHbI £ = 2,4 M, TO MOAYNb HepeMerieHus: Ar 60JTa OTHOCUTENBHO OBEPXHOCTH
3emiH 32 BpeMs €T0 ABIDKCHUS B TUQTE paBeH ... AM. OTBET OKPYIIUTE 0 IIENbIX.

12. JlBa rpysa maccel my = 0,5 kr u my = 0,3 KT, HaXOAAIIMECH HA IVIAJKOH TOPU30HTANIb-

HOM MOBEPXHOCTH, CBA3AHbI JIETKOH HEPaCTSHKUMON HATBIO (CM. puc.). [pysel mpuxonar B nsu- I,

JKEHME TI0J1 IEHCTBUEM CHUJI, MOJY/IM KOTOPBIX 3aBUCAT OT BPEMEHM IO 3aKOHY: F'| = At u Fp = my y’gj

finsTl

2At. Eciin HUTH pa3pbIBacTCs B MOMEHT BPEMEHM ¢ = 6 C OT Hadaja ABMXKEHHUS U MOLYIb CHUJ
YNPYTOCTH HUTH B MOMCHT paspeiBa Fy,, =29 H, o ko3 dunreHT
HIpONOPIMOHANBHOCTH A paBeH ... H/e. OTBeT OkpymIuTe 10 LETbIX.

KT
13. OpHOpoaHast TpIUHA (p1 =900 7) B (JopMe MPSIMOYTOJILHOTO TIapajuieNiennunea ¢ ioaapio ocHoBanus S = 1,0 M2 1 ToI-
M

KT KI'
muHoil h = 34 cM 1u1aBaeT B BoIE (p2 = 1000 —3> . Ha npauny monoxuin KaMeHb (p3 =2200 —3) . Ecnin kamens morpyswicst B
M M

BO/Zly Ha IIOJIOBUHY CBOEIr0 06’béMa, a JIbJUHA IOrpys3ujiach B BOAY IMOJIHOCTBIO, TO 00BEM V KamMHs PaBEH ... ,HMS.
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14. Ha pucyHke mpezacTapieHsl GoTorpaduu dIEKTPOMOOWIIS, Clie/IaHHBIC Yepe3 paBHbIC MPOMEXyTkH Bpemenn At = 1,2 ¢. Ecnu amek-
TPOMOOWIIb JABUTAJICS NPSMOJIMHEHHO M PaBHOYCKOPEHHO, TO B MOMEHT BPEMEHH, KOrzna ObLI cIeJaH BTOPOW CHUMOK, MPOEKIHS CKOPOCTH
JIBYDKEHHS 2J1eKTPOMOOMIIS U, Ha och Ox Oblia paBHa ... KM/d.

U, U, Uy
Gpmy ey o

15. B cocyme ob6vemom V =25,0J1 HaxoguTcs Ta30Bas CMeChb, COCTOAIIAs M3 TeNHs, KOJMYECTBO BEIIECTBA KOTOPOTO
V1 = 2,00 Mob, ¥ KHCIOpoaa, KonmuuecTBO BemectBa kotoporo Vp = (0,800 mob. Ecnu aGcomoTHas TeMIeparypa ra3oBOM cMecH
T =290 K, o naBnenue p 31oit cMecu paBHo ... kIla.

16. Ha  pucyske mpuBenéH rpaduxk  3aBHCHMOCTH  TeMIEpaTypsl {  Tela o
(¢ = 1000 dx/(xr - °C)) ot BpeMeHH 7. Eciu Kk Teny eXeCeKyHIHO TMOIBOAMIOCH KOIHYECTBO t, °CA
ternotel O = 1,5 JIk, To Macca m Tena paBHa ... T. 40

20

.

0 3 6 Qeupe MIH

17. B temoBoM aBHraresie pabOuUM TEJIOM SIBIISICTCS OJHOATOMHBIH HJICaNIbHBIA Ta3, KOJIWYECTBO BEIIECTBA KOTOPOTO MOCTOSIHHO. ['a3
COBEPLIMJI LUK, COCTOSIMNA U3 JIBYX U30XOp M ABYX U300ap. [Ipu 3TOM MakcumainbHOE JaBjeHue ra3a ObUIo B TP pasa 0oJblle MUHUMAIIb-
HOTO0, @ MAaKCUMaJIbHBIA 00BEM ra3a — B JiBa pa3a 0oJibllie MUHUMAIBHOTO. KO3 GHUIIMEeHT MoIe3H0r0 NeHCTBHS 1] KA paBeH ... %.

18. Ecinu nepuoa nosypacnazia paguioakTHBHOTO M30ToIa Hona gll paseH T}, = 8 cyT., T0 75 % simep 3TOro u3oTona pacnaaércs 3a
HPOMEXKYTOK BpeMeHH Af, paBHBIH ... CYT.

PINS

19. 3aBuCHMMOCTB CHJIBI TOKA / B HUXpoMOBOoM | ¢ = 460——
KT

MIPOBOJHUKE, Macca KoToporo m = 30 r u conporusnerue R = 1,0 Om,

ot Bpemenu ¢ umeer Bux [ = BV Dt,tne B=0,1 A, D =25 ¢! Ecrm NOTEPU SHEPTUU B OKPYXKAIOIIYIO CPely OTCYTCTBYIOT, TO 4epe3 Ipo-
MEKyTOK BpeMeHH Af = 2,0 MUH [OCJIe 3aMbIKaHHs LIETH H3MeHeHne abCcommoTHO Temmeparypbl AT poBoaHKKA PaBHO ... K.

20. /IBa woHa (1 1 2) ¢ OMMHAKOBBIMH 3apsIM ¢ = 7, BBUICTCBIINE OTHOBPEMEHHO U3 TOUKH O, paB-
HOMEPHO JIBHIJKYTCS 110 OKPYKHOCTSIM IOZ AeHCTBUEM OIHOPOAHOIO MAarHUTHOTO IOJISL, JIMHUU MHAYKLHUU
B KOTOPOTO TEePIEHINKYIISPHBI IFIOCKOCTH prUCYHKa. Ha prcyHKe noka3aHbl TPAaEKTOPHH STHX YaCTHII B He-
KOTODBII MOMEHT BpeMmeHH ;. Ecin Macca mepBoit gacTumst m; = 36 a.e.M., To Macca BTOPOil YaCTHIEI
my PaBHA ... . €. M.

21. B onHOpOAHOM MarHUTHOM TIOJIE€, MOAYJIb MHAYKIWU kotoporo B = 0,020 T, a TMHNN WHAYKIWU TOPU3OHTAIBHBI, «ITAPUT» B CO-

T
CTOAHHHU ITOKOS METAJINTMYCCKHUN (p == 2, 7 —%> CTCPIKCHb. Ochb CTCPXKHS IT'OPU30HTAJIbHA U NIEPIICHAUKYIISApHA JIUMHUAM MaroiuTHOU UHAYK-
CM~

uuu. Eciu cuna Toka B CTCpIKHE 1 =54 A, TO IJIOIAAb ITOIIEPEYHOI0 CEUCHUS S CTCPIXXHA paBHA ... MM2.

22. B aJIeKTpUYECKOH LIEMH, CXeMa KOTopoii npuseneHa Ha pucynke 1, DJIC ucrounuka Toka € = 10 B, a ero Buyrpennee conporusie-
Hue npenebpexumo mano. Conporueienue pesuctopa R 3aBucur or Temmeparypbl 7. BecKOHEYHO OGOJBUIMM OHO CTAHOBUTCS TPH
T > 420 K (cm.puc. 2).

o 420-FpK

Puc. 1 Puc. 2

Jx
VraenbHas TEIJIOEMKOCTh MaTepualla, i3 KOTOporo u3rotosieH pesucrop, ¢ = 1000 —— macca pesucropa m = 2,0 r. Eciu teruio-
KT -

00MEH pe3ncTopa ¢ OKPYKAIOIIEH CPeioil OTCYTCTBYET, a HauabHas Temmeparypa pesucropa 1p = 280 K, to mocne 3ampikanus kiroua K
gepe3 pe3ucTop NpoTedeT 3apsy ¢, paBHbli ... Kit.
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23. Ha nudpaximonHyio peméTKy HopMaubHO manaeT Oenblil cBet. Eciu 11 u3nmydeHns ¢ JUIMHOM BOJMHBI A} = 546 HM audpakimoH-
HBIH MaKCMMyM 4eTBEpTOro mopsiaka (m; = 4) Habmogaercs moj yrioM 0, To MaKCUMYM IIATOTO nopsiaka (m, = 5) IO TaKUM e yIiaoM 0
Oyzner HaOIOAThCA U1 U3Ty4EHHs C JUIMHON BONHBI A, paBHO? OTBET NIPHBEAUTE B HAHOMETPAX.

24. Jlna uccnenosanus 1uM(OTOKa NALMEHTy BBEIM mpenapar, coxepxkamuii Ny = 120 000 suep paamoakTHBHOTO M30TOINA 30J10Ta

133Xe. Ecm nepron monypacnaza 3Toro u3orona T% =5,5 cyT., 1o AN = 90000 sizep 13’ Xe pacnanéres 3a npomexyTok Bpemenn Af,

PaBHBIH ... CYT.

25. Ecnu 3a Bpemst Ar = 30 cyTOK 1OKa3aHUs CUETUMKA JIEKTPOIHEPTUH B KBapTHpe yBeauuuiaucs Ha AW = 31,7 kBt - 4, To cpenuss
MOUIHOCTB P, morpebisemas 3JeKTponpubopamMu B KBapTUpe, paBHa ... BT.

26. DnekTpuyeckKas Lelb COCTOUT M3 HCTOYHHKA TOKa, BHyTPEHHEE CONpOoTUBIeHHE KoToporo » = 0,50 OM, u pe3ucTtopa COnpoTUBie-
HueM R = 10 Om. Ecau cuna toka B et = 2,0 A, 1o DJIC € ucrtoynnka ToKa pasHa ... B.

27.
Ha pucynke n3o0paxeHa cxema 3JI€KTPUUECKOM LIEMH, COCTOAIICH U3 MCTOYHUKA TOKA H R,
IICCTH OJMHAKOBBIX PE3UCTOPOB
R,

Rl = R2 = R3 = R4 = R5 = R6 = I0,00M Rl R2

B pesuctope Ry BeImenseTcs Temnosas MomHocTh Py = 90,0 Br. Ecniu BHyTpeHHEE comnpo-
THBJIEHHE UCTOYHHKA ToKa 7 = 4,00 Om, o DJIC € ucrounuka Toka passa ... B.

=L

=

é‘), r pely.6en

M
28. DrekTpoH, MOAyIb ckopocTH Kotoporo U = 1,0-10° —, xBimkercs 1m0 OKpyXHOCTH B OZHOPOIHOM MarHuTHOM mone. Ecmi Ha
c

aMeKTpoH JeiicTByet cia Jlopera, Moxyms kotopoit Fy1 = 6,4- 1075 H, 1o monyns nuyxuum B MarauTHOrO nons pases ... MTi1.

29. B mnaeansHOM KoJieOaTeTbHOM KOHTYpPE, COCTOSIIIIEM M3 KOHJEHCATOpa M KaTylIKd, MHAYKTHBHOCTH KoTopoit L = 0,20 mI'H, npowuc-
. 4 Pal
XOZAT CBOOOHBIE DIEKTPOMArHUTHBIE KosneOaHus. ECiu LUKIMuecKas 4acToTa 3JEeKTPOMArHUTHBIX konmebanmit @ = 1,0-10" —, 10
c

&mrocTth C KOHAEHcaTopa paBHa ... MKD.

30.

I'padux 3aBucuMOCTH BBICOTHI H HM300pakeHMsl KapaHAallla, MOJIyYEeHHOTO € IOMOLIbIO TOHKOH H,cmA
paccenBaroIel JIMH3EL, OT PACCTOSHUS d MKy IMH30M U KapaH[AIIOM ITOKa3aH Ha pUCyHKe. Moxyib

(hokycHoro pacctosiHus |F| pacceuBaroLIei JMH3bI PaBeH ... IM. 5,0
IIpumeuyanue. Kapanmam pacrosoxeH NEpIeHANKYIIPHO IaBHON ONTHYECKOW OCH JIMH3BL.

2,0

0 2.0 8.0 reidim
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