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BBEJIEHME

INpeanaraeMplii COOPHUK COAEPIKUT 12 TUMOBBIX PENETULIMOHHBIX BAPHAHTOB JUIS MMOAr0-
toBkH K E['D 2015 roaa, COCTAaBIEHHbIX B COOTBETCTBUM TIAHUPYEMBIMH H3MEHEHUSMHU B KOH-
TPONBHBIX U3MepUTeNbHBIX MaTepuanax (KMM) EI'D 2015 roaa.

CnpaBouHble JaHHbBIE, KOTOPbIe HEOOXOAUMBI /ISl PEHICHHSA BCEX BAPMAHTOB, JAKOTCH B
Hayvaje cOOpHHUKa. .

IToce BBIMOIHEHUS ‘BAPUAHTOB MOXHO MPOBEPHTH MPABUIBLHOCTH CBOMX OTBETOB, BOC-
T0J1b30BABIIKCH Ta0JUIIAMH OTBETOB B KOHIe KHUTH. [Uis1 3amanuit 28-32 yactu 2, TpeOyromux
Pa3BEpHYTOTO OTBETA, MPUBOIATCS MOAPOOHBIE PEIIEHUs] U KPUTEPUH TIPOBEPKHU.

PeleHue pemeTHIIMOHHBIX BAapUAHTOB HK3aMEHAIIMOHHOW padOThl JA€T BO3MOKHOCTD
ydauiuMmcs IOBTOPUThH yueOHBIH MaTepHUall U CAaMOCTOSITEIbHO MOATOTOBUTLCS K DK3aMEHY .

YuuTensaM kHUra OyaeT mosie3Ha ajs 0ojee AeTalbHOTO O3HAKOMIIEHHs C MJIaHMPYEMBI-
mu u3meHeHusMH B KMMax EI'D B 2015 roay, opranu3auuu 3aHATUH MO MOATOTOBKE K clavye
EI'D, a Takke KOHTPOJIS 3HAaHUH Ha YpoKax U3UKH.

Hasnauenue, ocobennocmu u cmpykmypa 3K3amMeHayUOHHbIX 6APUAHMOE

PenerunivoHHsie BapuaHThl ¥ M0 Gopme, U MO COAEPKAHUIO 3aJaHUH MOIHOCTBIO COOT-
BETCTBYIOT BapHaHTaM KOHTPOJBbHBIX U3MEPUTEIbHBIX MAaTEPHAIOB €IMHOIO rOCYJapCTBEHHOIO
sKk3aMeHa 1o ¢u3ukH. Kaxxapiil Takoif BapuaHT COCTOUT U3 2 4yacTel U BkitouyaeT B cebs 32 3a-
JaHMsl, pa3iuyaromuxcs GopMor U ypoBHEM ciloKHOCTU. Hacth 1 conepxkut 24 3ananus, U3 Ko-
TOpBIX 9 3amaHMii ¢ BEIOOPOM M 3aMUChI0 HOMEpa NPaBUIbHOTO OTBeTa (3agaHus 1, 2, 8, 9, 13,
14, 19, 20 u 23) u 15 3apaHuil ¢ KpaTKUM OTBETOM, B TOM UHKCJIE 3aJaHUs C CAMOCTOSTEIbHOM
3aIIMChbIO OTBETA B BUJE uMcia (3amanHusg 3-5, 10, 15, 16 u 21), a Takke 3aqaHusl HA YCTaHOBJIE-
HHE COOTBETCTBHS H MHOXKECTBEHHBIH BBLIOOD, B KOTOPBIX OTBETHl HEOOXOMMO 3anucaTh B BUIE
nocjenoBareabHOCTH Hudp (3amanus 6, 7, 11, 12, 17, 18, 22 u 24). Yacts 2 conepxkut 8 3a1a-
HUH, 00bEeIMHEHHbIX OOLIUM BUIOM JAEATENHLHOCTH — pelleHue 3aaad. M3 Hux 3 3amanus ¢ kpat-
KUM OTBETOM (25-27) u 5 3ananuii (28-32), 11 KOTOPHIX HEOOXOAUMO NPUBECTH Pa3BEpHYTHIH
orBeT. CaMble IIPOCThIE 3alaHUS COJEpXkKATCs B TMEpBOM yacTH paboThl, a caMble CIOXHBIE — B
KOHIIC BapHaHTa, HA HUX He0OX0AUMO /1aTh MOAPOOHBIE pa3BepHYTHIE OTBETHI.

B nepBoii yactu paboThl 3a1aHUs PACTOIOKEHBI 110 TEMATUYECKOMY MPH3HAKY: 7 3anxa-
HUM N0 MeXaHHWKe, 5 3aJaHuil MO MOJEKyJsIpHOH ¢Gu3MKe M TepMOAMHAMHMKeE, 6 3aaHUU IO
NIEKTPOAMHAMUKE U 4 3a1aHUsI 110 KBAHTOBOU (hU3UKe.

[Tocnennue nBa 3anaHus nepBoit yactu (23 u 24) nNpoBepsAIOT METONOJIOTHYECKHE yMe-
HUS, & UMEHHO: KOHCTPYUPOBATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, UCXOAS M3 (OPMYJIMPOBKHU
TUIIOTE3bl OMBITA; CTPOUTH TPpadUKH M PacCCUUTHLIBATH MO HUM 3HAYEHUS GU3UYCCKUX BEJIMYHUH;
aHaJIM3HUPOBaTh pe3yJIbTaThl IKCIIEPUMEHTAIbHbIX UCCIIECOBAaHUMN; 1eJIaTh BBIBOBI 110 pe3yJibTa-
TaM 3KCHEPUMEHTOB.

3ajaHus ¢ BLIOOPOM OTBETAa OUYEHb Pa3HOOOPA3HBI MO COACPIKAHMIO, HO OJHOTHITHBI T10
dbopme mpencrasiieHus. Bce OHM COCTOSIT M3 TEKCTa 3aaHUS U YETBIPEX OTBETOB, KOTOPbIE MO-
I'yT ObITb NIPEACTABJIEHBI B BUJIE CJIOBECHBIX YTBEPXACHUH, PopMyJ, rpadKOB HIIH CXeMaTH4e-
ckMX pUCYHKOB. B Bapumantax KM 2015 r. ux KOIM4eCTBO CYLIECTBEHHO YMEHBIIWIIOCH IO
CPAaBHEHHMIO C MPOIUJIBIMU TOJaMH, UX MECTO 3aHSJIU 3aJaHus C KPaTKUM OTBETOM. JTO B mep--
BYIO O4epeb 3a/laHdsl Ha YCTaHOBJICHHE COOTBETCTBHS M MHOXXECTBEHHBII BBIOOp, MON0OHBIE
3ananusm B1-B4 npouutbix JieT, a Takxke pacueTHbIE 3aJaHus 6a30BOTO YPOBHS CIOKHOCTH, K
KOTOPBIM HEOOXOIMMO CaMOCTOATEIbHO 3aMKcaTh OTBET B BHUAE YHCIIA.

Bo BrOopyro yacte paboTsl BKIOUeHO 3 3afauH (25-27) ¢ KpaTKHM OTBETOM H KaudecT-
BEHHYI0 3a7a4y (28) MOBBLIIIEHHOTO YPOBHS CJI0XXKHOCTH, 4 pacyeTHBIX 33a4H BBICOKOTO YPOBHS
CJIOXKHOCTH (29-32) 1o BceM paszeiiaM MIKOJLHOTO Kypcea hU3UKH.

PeneTHunoHHbIE BAPUAHTHI 10 (U3UKE BKIIOYAKOT OOJIBIIOE KOTMYECTBO UILIKOCTPATHB-
HOTO Marepuana. JTO MOTYT ObITh 3aJaHHs C MCMOJIb30BaHHEM rpaduKkoB, rae Tpedyercs, Ha-
pUMep, ONpeaenuTh K03h(HUIHMEHT NMPONOPLHOHAIBHOCTH /15 JIMHEHHBIX QYHKILHH, «repeBo-
IUTb» Tpaduk GYHKUMU W3 OAHUX KOOPIWHAT B JIPYIHM€ UM COOTHOCHTh CHMBOJIHYECKYHO 3a-
NHUCh 3aKOHA ((OpPMyYJIbI) C COOTBETCTBYIOIIUM rpaduKoM. PazmiuHblie 3aqaHus C «KapTHUHKAMMY
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BKJIIOYAIOT, HAIIPUMED, CXEMBI 3JIEKTPHYECKUX LEMNel, ONTHYECKUEe CXEMbl, WUIIOCTPALUU Ul
IpUMEHEHUS TIpaBHia JICBOM pyKH, IpaBuia OypaBuuka, npasuia JleHua u T.1.

Kpome Toro, B 11000ii u3 yactell paboThl MOI'yT BCTPETHThCs 3aAaHus ¢ GoTorpadusmu
Pa3sIMyYHBIX IKCIIEPUMEHTOB. Kak npaBuio, B TakuX cilydasx HeoOXOAUMO YMeTh y3HaBaTh H30-
OpaxkeHHbIe Ha (oTOrpaduH U3MEepHUTENIbHbIC PUOOPHI 1 0OOPYA0BAHHE U MPABHIBHO CHUMATH
MIOKa3aHMUs.

Cucmema oyeHuBaHuUA 3a0anull

Bce 3ananns ¢ BEIOOPOM M 3amMChI0 HOMEpa nmpaBwiIbHOTO oTBeTa (1, 2,°8, 9, 13, 14, 19,
20 u 23), a TaxKe 3aJaHUS C KPATKUM OTBETOM, MPeIyCMaTpUBAIOLIME CAMOCTOATENBHYIO 3a-
IUCh OTBETa B BHae uuciaa (3-5, 10, 15, 16, 21, 25-27) ouenunBaiorcs B 1 Gayn (Takue Gaibl
Ha3bIBAKOTCS MEPBUYHBIMH ).

3a/laHus C KPAaTKUM OTBETOM Ha YCTAHOBJICHHE COOTBETCTBHS WU MHOXECTBEHHBIH BBIOOP
(6,7,11,12, 17, 18, 22 u 24) ouenuBarorcs B 2 6ayuta. [lpu 3tom 1 6ami cTaBUThCS, €CIIH B OT-
BeTe (T0CJIe10BaTENBHOCTH M3 ABYX LMdp) AomyuieHa oaHa owubka, u 0 6awioB, eciik JOMy-
LIIEHO JIBE OLIHOKH.

3a BBINMOJHEHUE 33JaHUH C Pa3BEPHYTHIM OTBETOM MOXHO MOJYy4HTh OT 0 10 3 6amios —
3a Kaxzaoe 3agaHve. B kaXIoMm BapuaHTe NpUBENEHBI MOAPOOHBIE MHCTPYKIIMH, B KOTOPBIX
dbopMynHupyroTCs TpebOBaHUs K 0OPMICHHIO H 3aIIUCH OTBETOB.

B 3aKJIIOYEHHH €llle pa3 XOTeJ0oCh 0OPAaTHTh BHUMAHHE HA CYIICCTBEHHBIC H3MEHEHHS B
cTpykType u coaepxanuu KM EI'D 2015 rona no cpaBuenuto ¢ 2014 rogom:

1. I3MeHeHa cTpykTypa Bapuanta KMM: kaxablii BApUAHT COCTOMT M3 JABYX YacTeH (Bce
3a71aHKs ¢ BBIOOPOM OTBETA M C KPAaTKMM OTBETOM (HE CUMTAasi pacyeTHBIX 3a/1a4) OObeHHEHB B
OJIHY 4acTb pabOThI B CBSI3U C U3MeHeHHeM (opMbl Onanka oTBeToB Ne 1).

2 3agaHus B BapHaHTe IIPEJICTaBICHBI B pKUME CKBO3HOH HyMepaluu 6e3 OyKBEHHBIX 000-
3HaueHuu A, B, C.

3. M3meHena ¢opmMa 3anucH OTBETa B 33/IaHUSIX ¢ BLIOOPOM O/IHOTO OTBETA: KaK U B 3a/1aHU-
SIX C KpaTKUM OTBETOM, 3alUChbIBAE€TCs LIMGMPOH HOMEP NPABHUIBHOTO OTBETA (2 HE KPECTHUK).

4. T1o cpaBHenuto ¢ KMUM EI'D 2014 r. yucno 3apanuii cokpaiero ¢ 35 no 32. [Ipu stom Ha
2 3a/1laHdsl YMEHBLIEHO YMCJIO PACHETHBIX 3a/7a4, BXOJAIIMX B MOCIENHIO YacTh paboThl, U Ha
1 3a1aHle YMEHBILEHO YUCIIO 3aaHui 6a30BOr0 YPOBHS 10 MEKTPOIUHAMUKE.

Crnemuduxanuo KM EI'D 2015 roaa, cymectBeHHo usMeHeHHbI Koguduxarop ane-
MEHTOB COJEPKaHUA U TPEOOBAaHUH K yPOBHIO MOJArOTOBKH BBIITYCKHUKOB, a TaKXKe JEMOHCTpa-
uuoHHbId BapuanT KMM EI'D 2015 rona MoxHo HaiiTh Ha caiite ®UTINA www.fipi.ru.

B kuure, nOMMMO PENETHLHMOHHBIX BaPUAHTOB, IPUBEACHBI METOJUYECKUE PEKOMEH/a-

uuy 1o noaroroske k EI'D no ¢usuke B 2015 .

Kenaem ycnexoe npu noocomosxe xk EI'J u coaue sxkzamena!



METOJIMYECKHE PEKOMEH/IALIMM IO MOAT OTOBKE K EI'J
MO ®U3UKE B 2015 r.

B 2015 r. u3meHeHa cTpyktypa KUM EI'D no ¢u3uKe NpH COXPAHEHHUH KOHTPOJIHPYEMO-
ro cCoepKaHusd W OOIIMX MOAXOJOB K OLEHKE Haubosee 3HaUYMMBIX IS NpEeaMeTa BHJIOB Jed-
TEJIbHOCTH.

Ha HoBOM OJaHKe AJI Ka)I0Tro 3aJaHus MpeuiaracTcs noJje Ajasg oTBera u3 17 no3uuui.
OTBeT Ha 3aJlaHKe ¢ BBIOOPOM OTBeTa OyJeT 3alMChIBaThC B BHJE OJHOM LMLl — HOMEpA OT-
BETa BMECTO «KPECTHKa» B MpEbIayIIeld Bepcuu OJaHka. PopMaT 3alIuCH OTBETOB Ha 3aJaHHs C
KpaTKHM OTBETOM (Ha COOTBETCTBHE) OCTAETCs MPEXKHHU B BUAe Habopa uudp. 3Menenus B cBs-
34 C BBEJICHHEM HOBOTO OJaHKa KOCHYTBCS, MPEXe BCEro, 3aaHui ¢ BBIOOPOM OTBETA, YHCIIO
KOTOPBIX OYJET CylIECTBEHHO YMEHbILEHO. BMECTO HMX BBOIATCS 3aJaHHs C KPATKHM OTBETOM,
KOTOPBIH yyamumcs npuaercss GopMyIupoBaTh CAaMOCTOSTENIBHO (HAallpUMeEp, B BUJE YHCIa, KO-
TOPOE SIBJISETCS OTBETOM K 3a/1aye).

HoBbIil 6J1aHK MMO3BOJISET OTKA3aThCs OT HEOOXOAMMOCTH IPYIIIUPOBATh 3aJaHHs B 3aBH-
CHMOCTH OT (OPMBI 3alMCH OTBETA, NOITOMY B HOBOH 9K3aMEHALMOHHON paboTe BBIIENIETCS
TOJIbKO JBe yacTu. IlepBas yacTh BKUIIOUAET 3aJaHMs Pas3HbIX (HOPM, OTBETHI HA KOTOPBIE 3allu-
ChIBAIOTCS B OaHK 0TBETOB Nel, a B KOHIIE BTOPOH YacTH MpEAaraloTcs 3aaHusi C pa3BEPHY-
TBIM OTBETOM, PELICHHUs AJIs KOTOPBIX 3aMMCHIBAIOTCS Ha TPAJAULIMOHHOM O1aHKe 0TBETOB Ne 2.

ITo cpaBHenwuio ¢ mpeapiaymmum rogom B KUM EI'D 2015 r. no ¢usuke cokpaiieHo odiiee
qucio 3aganuii (¢ 35 o 32), 6onee yeM B 2,5 pa3a yMEHBLICHO YHCIIO 3alaHUi ¢ BBIOOPOM OT-
BeTa (¢ 25 1o 9 3axanuii) U Gosiee ueM B 4 pa3a yBEJIMYEHO YMCIIO 3aJaHUM C KPAaTKUM OTBETOM
(c 4 no 18).

Kaxxaplii BapaHT 3K3aMEHALMOHHOM paboThl COCTOMT M3 2 4YacTedt M BKJIIOYAET B ceds
32 3ajaHus, pasnuyarommxcs GopMoil 1 ypoBHEM CIOXKHOCTH. B pabote npeacraBieHsl 3ana-
HUSl pa3sHBIX YpOBHEH CJIOXKHOCTH: 0a30BOro, MOBBILIEHHOIO M BBICOKOTO. 3anaHusi 06a30BOTO
YPOBHS IIPOBEPSAIOT YCBOCHHUE HauOoJiee BOXKHBIX (QU3MUYECKUX MOHITHH, MOJEIIEH, SIBICHUNH U
3aKOHOB. 3aJ1aHHsl NTOBBILICHHOTO YPOBHS HANpaBiEHbl Ha MPOBEPKY YMEHHUs HCIOJb30BaTh MO~
HATHS M 3aKOHBI (PM3UKHU [JIs aHANM3a pa3M4HbIX MPOLIECCOB M ABJICHUH, a TAK)Ke YMEHHS pe-
ATk 3a/1a4M HA IPMMEHEHHE OJHOTO0-BYX 3aKOHOB ((GOpMYII) 10 KaKOH-1ub0 U3 TeM LIKOJIBHO-
ro Kypca (pU3MKU. 3aaHusi BBICOKOTO YPOBHS CJIO)KHOCTH TNPOBEPSAIOT YMEHHE HCIOIb30BaTh
3aKOHBI M TEOpPUU PU3UKU B U3MEHEHHOM WJIM HOBOHM CUTYaIIUH.

[lepBas yacTp paboThI BKJIIOYAET ABa OJIOKA 3aJaHUii: TIEPBLI  MPOBEPSAET OCBOCHHUE MO-
HATHITHOTO anmnapaTa IIKOJIBHOTO Kypca (DM3MKM, a BTOPOil — OBJaJeHHEe METON0JOrHYECKHUMH
ymeHusmu. IlepBeiii 010k BKIro4aeT 22 3amaHusi, KOTOPbIe TPYMIIUPYIOTCS HCXOIS U3 TEMaTH-
YECKOM IPUHAIIEKHOCTH:

— MeEXaHHKa — 7 3aJaHui,

— MonekyispHas Gu3Mka — 5 3aJaHui,

~ 3JIEKTpOJHMHAMHUKa — 6 3amaHuH,

— KBaHTOBas ¢Hu3MKa — 4 3a/1aHuUI.

['pynna 3azaHuii no xaxaoMy pasjeny HauMHAeTCs C IBYX 3aJlaHHii, B KOTOPBIX HEOOXO-
AMMO BBIOpaTh U 3allMCaTh OJMH BEPHBIH OTBET M3 YETHIPEX MPEATOKEHHBIX, 3aTEM HIYT 3a/1a-
HUS C CaMOCTOSTENbHON (OPMYJIMPOBKOH OTBETA B BHIE YHCIIA, & B KOHIIC — 3aJ1aHUs HA M3Me-
HeHHe QU3UYECKHX BEIMYMH B Pa3IHYHBIX MPOLECCaX U HA YCTAHOBJIEHHE COOTBETCTBUS MEXKIY
(bu3MUeCKMMHU BeIMYMHAMH U rpadukaMu, GopMyliaMH WIH €IHHUIIAMU U3MEPEHHMH, B KOTOPBIX
OTBET 3allMChIBACTCS B BHAE Habopa U3 AByx Ludp.

B HoBoH cTpyKType hopMa 3aaHHil JKECTKO «IIPHBA3aHa» K €ro MoJOXKEHHIO B BapHaHTE.
D10 no3posseT 0ojee YETKO YCTAHOBUTH TPAHUIBI IPOBEPSIEMBIX 3JIEMEHTOB COACPIKAHUS JJIs
3aJlaHuii ©a30BOTr0 YPOBHs CJI0KHOCTH. IIpu MOArOTOBKE TEMATHUYECKOIO TUIAHUPOBAHHS 0000-
I[AIOILETO MOBTOPEHHS HEOOX0IUMO BHUMATEIBHO U3YYUTh CHELU(PUKALHIO paboThl H, 0COOEeH-
HO, 000OIIEHHBIHN IJIaH.



TTokaxxeM Ha mpuMepe pasaena «DNeKTPOAUHAMHKA» 0COOEHHOCTH TIPOBEPSEMOro COJIep-
KaHMA Ul KaXIOH M3 MO3HLMH B Bapuante. [lo naHHOMY pasieiy B NEepBOM 4acTH paboThI
npezaiaraercs 6 3aaaHuil.

1. 3adanue Ne 13 ¢ BHIOOPOM OIHOrO BEPHOrO OTBETa $A30BOr0 YPOBHs IPOBEPSET YMEHHUE
OOBACHSATH SBJICHUSA U, COOTBETCTBEHHO, CIECAYIOLIME 3IEMEHTHI COJCPKAHHSA:
—  sBJIGHHUE JNEKTPHU3ALUH Tell, _
— NPOBOJHHMKH M JUIJTEKTPHKH B DJIEKTPHUECKOM IIOJIE,
—  SIBJICHUE YIEKTPOMAarHUTHOH MHIYKLHH,
— sBrneHus UHTepdepeHunn, AudpaKHH UIH JUCTIEPCHH CBETa.
Bo Bcex 3aaHMAX Ha 3TOM MO3HLMH HYXHO OyleT BHIOpaTh BepHOE 0OBACHEHHE CBOIMCTB OAHO-

ro u3 3Tux spineHud. Hioke npuseaeHs! npuMepsl 1-3 3amaHuil 10 pa3HBIM 3JIEMEHTaM COJEp-
KaHUS.

ITpumep 1
Ha pucyHnke uzobpadicenvl 06a 00UHAKOBbIX INeKmpomempa + -+
A u b, wapv komopuwix 3apsasicenvl nonodscumenvro. Kaxumu ' ®

CMAaHym ROKA3AHUSL DNEKMPOMEMPO8, eClU UX Wapbl COeou-
HUMb NPOBONOKOU?

‘ 3 3
1) noxazanue snexkmpomempa A cmanem pasnuim 1, nokasa- 5 )
nue snexkmpomempa b — pasnvim 3 1 1
2) nOKa3aHus 3NeKMPOMEmpPos8 He USMEeHAMCA A | N

3) nokazaHus 0O60UX INEKMPOMEMpPO8 CMAHYM PABHbIMU 2
4) nokazanus 060uUx 21eKMPOMEMpPO8 CMaHym pasHvimu 1
Ortsert: 3

Ilpumep 2

' Hea cmexnsnnvix kyouxa 1 u 2 coOnuszunu 6ni1omHyI0 U NOMECMUIU 6
NEKMpUYecKoe noie, HANPA’CEHHOCMb KOMOpP020 HanpasneHa 2opu-
30HMANLHO 6NPABO, KAK NOKA3AHO 6 6epXHell 4acmu pucyHka. 3amem
KYOUuKu paz08uHyau, u yice nOmom ybpanu snekmpuieckoe none (Husxc-
HAs yacme pucyHka). Kaxoe ymeepoicoenue o 3nakax 3apsoos pasoe-
NeHnbix Kybukos 1 u 2 npasunvro?

1) 3apsaovl nep6o2o u 6Mopo2o KyOUKoe NON0HCUMENbHbL

2) 3apsobl nepeozo u 6Mopo2o KyOuKoe ompuyamenbHbol

3) 3apaosl nepsoco u 6Mopo2o KyOuKos pagHvl Hyno

4) 3aps0 nepsozo Kybuka ompuyameneH, 3apsao 6Mopo20 — NONOHCUMENEH
Otger: 4

Ipumep 3
Ha nnockylo Henpo3paunylo niacmuHy ¢ y3Kumu RApaiielbHbIMu Wenamu naoaem no Hopmanu
NAOCKAS. MOHOXPOMAMUYECKAs B0JIHA U3 3€IeHOU Yacmu 8UOUMO20 Cnekmpa. 3a niacmuHou Ha
napaniensHoM el IKpame Habnooaemcs: uHmep@depeHyUoHHas Kapmuna, cooeprcawjas 0onb-
uioe yucno nonoc. Beibepume eeproe ymeepoicoeHue.
IIpu nepexode Ha MOHOXpOMamMuyecKuli ceem U3 QUOIEMOBoU Yacmu 6UOUMO20 CREKmMpPa
1) paccmosnue Mesxcoy unmeppepeHyuoHHbIMU NOTOCAMU YEENUYUMCSL
2) paccmosinue mexcoy uHmepghepeHyuoHHbIMU NOTOCAMU YMEHbULUMCS
3) paccmosanue medxcoy unmep@epeHyuoHHbIMU NOROCaMU He USMEHUMCA
4) unmepgepenyuonHas KapMuKa cCmaxem HegUOUMOU Ols 21a3a
Orser: 2



2. 3aoanue Ne 14 c BEIOOPOM OJHOTO BEpHOro OTBeTa 6a30BOr0 YpOBHS IIPOBEPAET YMEHHUE
ONpEAeIIATh HANpaBICHUE Ul CIACAYIOMHUX JICMEHTOB:
—NPUHUMUN CYNEPHO3ULMH IIEKTPHUYECKUX MOJIeH (CI0KEHHE KYJIOHOBCKHUX CHJI WUJIM Ha-
NPSHKEHHOCTEH 3JIEKTPUYECKHX T0JieH ),
—B3aUMOJICHCTBHE MarHUTOB,
—MAarHUTHOE M0JIe IPOBOAHMUKA C TOKOM,
—cuina Amnepa u cuia JlopeHua.
IIpuMep Tpex 3agaHui NPHUBEACHBI HUXKE.

IIpumep 4 +q . o +q
Kax nanpaenena cuna Kynona ¥, delicmeyiowasn Ha nOI0NCUMensHblil mo-
YeuHblll 3aps0, NOMEWeHHbIU 8 YeHmp Keaopama, 8 8ePpuLUHAX KOMOPO2O . A
Haxoosmcs 3apaovl. +q, +q, —q, —q (cm. pucyHok)? -q -q
) - 2) « 3 1 4 1

Ortser: 4

IIpumep 5 y
Ha pucynke usobpaosicen OnuHHbIU YUTUHOPUHECKUL NPOBOOHUK, NO KOMOPOMY HpO- |

mexkaem snekmpuueckui mox. Hanpagnenue moka ykasano cmpenkou. Kak nanpas-
JIeH 6eKMOP MACHUMHOU UHOYKYUU noJsi 3mozo moka 6 mouke C?

@

1) 6 nnockocmu yepmexca ssepx T
2) 6 nrockocmu yepmeca 6Hu3 {
3) om nac nepnenduxyaspro niockocmu yepmexnca &

4) K Ham nepnenOuKyAAPHO nIOCKOCMU Yepmedca ©
Ortger: 3

T

IIpumep 6
Onekmpon e énemaem 6 3azop MeHCOy HOMOCAMU INEKMPOMAZHUMA CO CKOPOCMbIO
U, HanpaeneHHou opu3oumaivto. Bexmop unoykyuu B maznumnozo noas nanpag-

NeH 8epmuKanbio (cm. pucynok). Kax nanpasnena oeticmeyowas na snekmpon cuna g | |e
Jlopenya F? ”

1) om nabnrooamens & S
2) k nabriodamento ©

)

3) eopusonmanvno enpaso —
4) eepmukanbHo eeepx 1
Otger: 1

3. 3aoanun Ne 15 u 16 6a30BOro ypoBHs CJI0KHOCTH C KPATKUM OTBETOM (CaMOCTOATENLHOM
3alHUChI0 YMCJIOBOTO OTBETA) MPOBEPSIOT pa3ivuHble (GOPMYJIbl M 3aKOHBI C HCIOJb30BAHUEM
HPOCTEHUIMX Pacu€TOB.

3aganue Ne 15 KOHCTpyHpyeTCsl Ha 3JIeMeHTaX U3 TeM «yeKTpoctaThka» U «[locTosHHbIHN
TOK» (3axkoH KysoHa, cuia Toka, 3akoH OMa 1 y4acTKa ILIeMH, MOCIeIOBaTe/IbHOC U Napali-
JEILHOE COENMHEHHE NMPOBOAHMKOB, paboTa W MOILIHOCTH TOKa, 3akoH Jlxoyms-Jlenua). Hike
NPHUBEACHBI 1Ba NpUMeEpa 3aJaHKi JJI 3TOH MO3ULHH.

Ipumep 7
A6a HenOOBUNCHBIX MOYEYHbIX 3apAoa Oelicmeylom Opye Ha Opyea C CUIamMu, MOOYIb KOMOpbIX
pasen F. Bo ckonbko paz ygeauuumcs Mooyab ImMux cui, eciu 0oOuH 3apso yeeiuwums 6 3 pasa,
Opy20ii 3aps0 yMenbuume 6 2 pasza, a pACCMOosHUE MENCOY HUMU OCMABUMb NPENCHUM?
Omeem: 6 pas(a).

OTgeT: 1,5



Ilpumep 8

H D=

IIamb  00uHAKOBbIX  pe3UCMOpo8 ¢  CONpomueiIeHUeM N |
r=10m coedunenvl 6 anexkmpuveckylo yenb, cxema _| I I — |
Komopou npedcmasnena Ha pucyHke. Ilo yuacmky AB uoém 4 BLA- L
mok [ =4 A. Kakoe nanpsasicenue nokasvléaem uoeanbHblil
soiommemp? '
Omeem: B.

OtseT: 7

3ananue Ne 16 mpoBepAET 3aKOH 31€KTPOMAarHMTHOH HHAyKuuu dapanesi, 3aKOHOMEPHOCTH,
OIMCBHIBAIOLIUE MPOLECCH B KOJIEOATEIbHOM KOHTYpPE, 3aKOHBI OTPaXKEHHUS M IPEJIOMIICHHS CBe-
Ta, a TAK)KE [IOCTPOEHHUE X0/ Jy4ei B uH3e. Huxke npuBeseHO ABa IpUMepa 3THUX 3aJaHHM.

IIpumep 9
_3 -
Hnoykmuenocmo eumka nposeonoku pasna 3-10° I'n. Ilpu xakoii cune moka 6 umke MazHum-

HblU HOMOK 4epe3 NOBEPXHOCMb, OZPAHUYEHHYIO 8UMKOM, pageH 15 MB6?
Omeem: A.

OtBeT: 5
IIpumep 10
Kaxomy u3 npeomemos 1, 2 , 3 unu 4 coomeemcmeyem
uzobpaxcenue AB 6 moukol aunze ¢ QQOKYCHLIM _._._._._. P PN i bommm fomme
paccmosHuem F? : F ~NF A4 2F
Omeem: npeomemy Ne

Ortger: 1

OTBeTh! K 3TUM 3aJaHUAM 3aIHCaHbl TAKUM 00pa3oM, UTOObI y4alleMycsi OCTaBajoCh BCTa-
BUTD JIMILIb HEOOXOIUMOE YHCII0, KOTOPOE 3aTEM U NIEPEHOCUTCS B OJIaHK OTBETA.

4. 3a0anun Ne 17 u 18 ¢ xpaTKuM OTBETOM M OLICHMBAIOTCS MaKCHMaJIbHO B 2 Oayna. 3ana-
Hue Ne 17 Ha u3MeHeHMe (U3HMUECKUX BEJIMYMH B IpoLEeccax, aHAJTOTHYHO TOMY, UTO paHee
crosio Ha no3uuuax Bl uimm B2, OpHako, 1o CpaBHEHUIO C NPEAbIAYLIMM I'OJOM B HUX COKpa-
IIEHO YMCJIO BEJIMYHUH, JUI KOTOPBIX HYXKHO yKa3aTb U3MeHeHHs — ¢ 3 1o 2. Huxe npusenex
pUMEP OJTHOTO U3 TaKUX 3aaHHi.

Ipumep 11

Ha PUCYHKE nOKA3aHa yenb nNOCMOAHHO2CO mokKa, codepofcamaﬂ UCMOYHUK MO-
ka ¢ 2/C E uosa pesucmopa. R; u Ry. Echu knou K 3amkHyms, mo xak usme-
HAMCS CUla moka depe3 pezucmop R; u cymmaphas menioeas MOujHOCMb,
8bI0eNAUARACA HA BHEWHeM yuacmke yenu? Buympennum conpomuenenuem
UCMoYHUKa moxa npenebpeys. [[ns Kaxcoou 8enudutsl onpedeiume coOOmeem-
CMeyIowull Xapakmep U3MeHeHUs:

1) yesenuuumcs
2)  ymeHbuwiumcs
3) He uzmeHumcs
Sanuwume 8 mabnuyy evibpannvie yugpvl Ons Kaxcoou Gusudeckoli eeruuunsl. Lugpvl 6 om-
geme MO2ym nOSMOPSMbCS.
Cuna moka : CymmapHas menioeas MOWHOCMb, 8bLOENAIOUAACS HA
yepes pesucmop R, BHEWHeM yYacmxe yenu

OtBeT: 11



3ananne Ne 18 — Ha YCTaHOBJICHHE COOTBETCTBHS MeXIy (GH3HMUECKMMHU BEJITHYHUHAMH U
rpadukamu, unu GopMyJaaMu, WK eIUHHIIAMUA U3MEPEHHS BEJIMYUH. OTH 3aJJaHHsl PAHEE CTOSUIM
Ha no3uuuax B3 wiu B4. Huxe npuBeaeHs! Bce Tpu MOJAENHN TaKHX 3aJaHUH.

IIpumep 12

B uodeanvnom konebamenbHoM KOHmMype HpOUCXOO0SM 3NeKMPOMAZHUMHbLE
konebanus ¢ nepuodom T. B momenm t = 0 mok 6 konmype meyem no 4aco-
6ol cmpenxe, cuna moka makcumanvha. I pagpuxku A u b npeocmaensrom uz- 0 —— L
MeHEeHUsl u3UYecKUx 8eIUYUH, XAPAKMepUyrowux Koaebanus 2pysa nocie
Havana Konebanui uz nonroxcenusi 6 moyke 1. Ycemanosume coomeemcmeue
Mexncoy epagukamu U QUIUYECKUMU BENUYUHAMU, 3ABUCUMOCIU KOMOPbLIX
om epemenu Imu epapuxu mocym npedcmasnams. K kaxcoou nosuyuu nepeozo cmonbya noobe-
~ pume coomeemcmeyiouyo NO3UYuio 8Mmopozo U 3anumume 8 ma@zuuy 8blbparHble Yuppol NOO
coomseemcmeylowumu 6yKeamu.

I'PAOUKH OUIHIECKHE BE/IHYHUHBI

A) " A 1) énepeuﬂ 3apANCeHH020 KOHOeHcamopa
2)  3Hepeus Kamywiku ¢ moKom
3)  cuna moka 6 KOHmype
4)  3aps0 Ha HuXCHel 0OKIaoKe KOHOeHCcamopa
b)
Otser: 42
IIpumep 13

3apsasicennan vacmuya maccoil m, HeCyuas NOJONCUMENbHbBLU 3apA0 ¢, OBUNCEMC S NEPREHOUKY-
NAPHO TUHUSAM UHOYKYUU OOHOPOOHO20 MAZHUMHO20 NOASL B NO OKDYICHOCMU CO CKOPOCMBIO V.
Heticmeuem cunvl msascecmu npenebpeys.

Yemanosume coomeemcmeue mescoy usuveckumu seruvuHamu u Gopmyramu, no KOmopwim
ux moxcro paccuumams. K kaxcooi nozuyuu nepgozo cmonbya noobepume coomeemcmeyio-
WYYI0 NO3UYUIO 6MOPOO U 3anumume 8 maodauyy eblopantsie yugppol noO0 cooOmeemcmeyuyumu
bykeamu.

OHU3UYECKHE BEJTHYHHBI D©@OPMYJIbI

A) mooyne  macwummnoti  cunei,  Oeiicmeyrowei v
Ha yacmuyy ) —
b)  nepuoo obpawyenus vacmuyw 98
nO OKPYHCHOCMU 2) mu
gB

2ntm

3) ——
qB

4 quB

OtBerT: 43



Ipumep 14

Yemanosume coomeemcmeue medxcdy gusuueckumu senununamu u ux eOuHuyamu itsvwepenuﬂ 8
cucmeme CH.

K kaowcoou nosuyuu nepeozo cmonbya noobepume coOmMeEemcmeyiouyio ROIUYUIO 8MOPO20 U
3anuwume 8 mabauyy evlbpannsie yu@psl nod cOOMeemMcmeyouUMu GyKeamu.

QU3NYECKHUE BEJTHYHHBI EAHHUILIBI U3MEPEHHA
A4)  Cuna moka : 1) 1Tn ‘
b) Hanpsiscénnocme anexmpocmamuyeckozo nons 2) IB
‘ : 3) 1B/m
4 14

Otser; 43

Onno u3 nBYX6aIbHBIX 3alaHUH 110 KaXXIOH TeMe OTHOCUTCS K 6a30BOMY YPOBHIO, @ BTO-
poe — K ToBbIlIeHHOMY. Hanpumep, 3ananue u3 npuMepa 12 0OTHOCHTCS K TIOBBIILIEHHOMY YPOB-
HI0, a U3 npumepa 14 — k 6azoBomy).

Taxum ke 00pa3oM KOHCTPYHMPYIOTCS M TPYIIBI 3aJaHUH 110 IPYTHM pa3zeiaM.

B koHue nepBoit yacTu npexanararTcs 2 3aganus (OAHO C BEIOOPOM OJHOTO OTBETA, & BTO-
poe ¢ MHOXKECTBEHHBIM BBIOOPOM), IPOBEPAIONIUE PA3IMUYHBIE METONOJOTHYECKUE YMEHHS H
OTHOCSIIIHECS K Pa3HBIM pasaesaM (U3UKH.

3aoanue Ne 23 ¢ BBIOOPOM OTBETA HAIPABIECHO HAa IPOBEPKY CICAYIOIINX YMEHHH:
—  3aIMCh II0Ka3aHHH IPHOOPOB NIPU K3MEPEHNH (PU3UUECKUX BENUYHH;
—  BbIOOp YCTAHOBKH /151 [IPOBE/IEHHS OTIBITA 110 33JaHHON THIIOTESE;
—  TIOCTpoeHHE rpaduka MO 33JaHHBIM TOYKaM C YYETOM aOCONIOTHBIX MOrpPEIIHO-
CTEH U3MEPEHHH.
st cHATHSA Noka3aHUH NpOOPOB NpeAIaraloTCs 3aaHusl Mo PUCYHKaM WK GoTorpadusiMm
pa3nuuHbIX NpUOOPOB (aMIepMeTp, BOJBTMETP, MEH3YpKa, TepMoMeTp, rurpomerp). Kak mpa-
BWJIO, YYalUMCsl HEOOXOAMMO YMETh MpPaBUJIBHO 3alUCHIBATEH MOKa3aHUS NPUOOPOB C y4eTOM
HEOOXOJMMBIX OKPYIJIEHMM M C Y4€TOM aOCOJIIOTHOM MOTPELIHOCTH HU3MEpEeHHi. AGConoTHas
MOrpelIHOCTh U3MEPEHUH 3a1aETC B TEKCTE 3aJaHHs: MO0 B BHIE MOJOBMHBI LEHBI JCTEHHS,
m100 B BHJIE LIEHBI JIEJE€HUSA (B 3aBUCHMOCTH OT TOYHOCTH npudopa). [Ipumep Takoro 3aganus
NPUBEJEH HUXKE.

—
Ilpumep 15 100 —
Obvem dcudkocmu uzMepunyu npu NOMowu Men3ypru (cm. pucyrok). Iloepew- =
HOCMb u3MepeHusl 06véma nPu NOMowU OaHHOU MEH3YPKU pasHa eé yene oene- 80?
Husi. Kakas sanucs onsa 06véma sicuokocmu Haubonee npasunohan? 0-=

1) 450mn=+2,5mn 40—
2) 45mn+5ma ’ ';2(};3
3) 50,0mn=+2,5mn s
4) 50mn=£5mn L

Otgert: 4

3ananus Ha BHIOOP YCTAHOBKHM ISl IPOBE/ICHHUS OMBITA 110 3aJaHHOH THIoTe3e (CM. NpUMeEp
16) TpanuunonHsl ana EI'D.



Ipumep 16
Paznuunvie npoeonoku u32omoeieHvl u3 00H020 U moz2o xce mamepuana. Kakyo napy npoeonok
HYJ#CHO 8blOpamb, Yymobbl HA ONnbiMe NPOSEPUMb 3ABUCUMOCIb CONPOMUGLEHUSL HPOBONOKYU OMm

'

Ortser: 4

®opMHpOBaHHE YMEHHS CTPOMTH IpaduK MO SKCIEPHUMEHTATIBHBIM TOYKAaM C y4eToM abco-
JIIOTHBIX NOIPEIIHOCTEN M3MepeHuil ¢popMupyeTcs B Mpoliecce BBIMOJHEHUS CTaHIAPTHBIX Jla-
OopaTopHBEIX paboT. DTO M MpPOBEpPSETCS 3aJlaHUSAMH, aHAJOTHYHBIMH TOMY, YTO TPUBEACHO B
npumepe 17.

Ilpumep 17 -

Ha pucynke moukamu yxazauvl pe3yiomamul U3MepeHull HAnpAXCeHUs Ha KOHOeHcamope npu
€20 paspsde uepes pe3ucmop 8 pasnvie MomeHmol epemenu. llozpewnocmu usmepenusi smux ge-
auuun coomeemcemeenno pasusnuce 0,3 B u 2 c. Kaxou uz spaguxos npasunbio nocmpoen no
Imum mouxam?

1) UBjy 3) UBj .
3 : : 3
2N . 2
1 * 1
10 20 30 % ¢ 10 20 30 &€
2) UBy 4) UB|
3 | 3
24\ 2
1 14N
10 20 30 &, ¢ ) 1020 30%5¢
OrtseT: 4

Kax mpaBuio, Bce 3TH MOAENH 3a/laHHil HE BHI3BIBAIOT CYLICCTBCHHBIX 3aTPYAHEHUHM U yC-
IELITHO BBIIONHSAIOTCS YYaIIUMHCS.

3aoanue Ne 24 ¢ MHOXECTBEHHOM BBIOOPOM (2 OTBeTa U3 5 MPEIOKEHHBIX) B ITOH IPyMIe
OTHOCHTCS K 33aHHSIM TIOBBILICHHOTO YPOBHS Y TIPOBEPSAET YMEHHE HHTEPIIPETHPOBATh Pe3ylb-
TaTbl SKCIICPUMEHTOB, MPEICTABICHHBIX B BUAE rpadukoB wiu Tabnun. ITpumeps! Takux 3ana-
HUH [IPUBEICHBI HIDKE.



IIpumep 18
Ha pucynke npedcmaenen cxemamuunviii 6ud zpaguxa usmenenus E b
KUHEeMUYECKOU dHepeauu mena c meyeHueM epemenu. Bvibepume 0ea I L]
YmMEepI’HCOeHUs, COOMBEMCMBYIOUIUX OAHHOMY epaqbuky \ |
1) Koneunas ckopocms kamus é 2 paza menvuie €20 Ha4anbHO
cKopocmu. \\ T
2) Koneunas kunemuueckas sHepeust mena 6 2 paza Menvuie ee Ha-
YAIHO20 3HAYEHUSL. .
3) Teno bpowero noo yenom Kk 20pu3onmy ¢ no6epxHocmu 3emnu u
YRano Ha 6ankomu.
4) Teno 6poweno noo yenom K 20pu3oHmy ¢ NOBEPXHOCMU 3eMaU U YRANO 6 KY308 NPOe3Hcalo-
We20 MUMO 2py308UKa. ‘
5) Teno bpouteno noo y21o.m K 2OpU3oHmMy ¢ ROBEPXHOCMU 3eMAU U YNATO HA 3eMTI0

Omeem: ‘ 4

IIpumep 19

Cmeknannyto aun3y (nokazamens NpenoMiAeHust CMeKid Aepeaq = 1,54), nokazanmnyio
HA PUCYHKE, NEePeHecu U3 8030YXa (Ruyavwa = 1) 8 800V (Nyvow = 1,33). Boibepume dsa
BEPHBIX YMBEPIHCOEHUS O XAPAKMeEPe UMEHEHUN, NPOUZ0MUEOUUX C TUH3OL.

1) pokycroe paccmosnue yeeausuiocs, ONMUYEcKas Cuida YMeHbuu1ach

2) (hokycHoe paccmoaHue yMenbuuI0Ch, ONMUYECKAs CUNd YEeaudulach

3) 1un3a uz cobuparowell npespamu.Iacs 8 pacceu8arouyio

4) 1unza uz pacceusarowjeil NPesPAMUIACh 8 CODUPAIOUYIO

5) aunza ocmanace cobupaiower

Omeem:

Ilpumep 20

Kamywxka unOykmusHocmu noOKI04eHa K UCMOYHUKY MOKA ¢ npeHeo-
DeNCUMO  MANbM  BHYMPEHHUM — CONPOMUBIEHUEM —Yepe3  Pe3UCIOp
R =40 Owm (cm. pucynox). B momenm t =0 xnioy K samwixarom. 3naue-
JHUSL CUNbL MOKA 8 Yenu, USMEPEHHbIE 8 NOCIe008AMEIbHbLE MOMEHMbL 8PEMEHU C MOYHOCHIbIO
H),01 A, npedcmasienvl 8 mabiuye.

T ->e

l, ¢ 0 0,5 1,0 1,5 2,0 3,0 4,0 5,0 6,0
1, A 0 0,12 0,19 | 0,23 0,26 0,29 0,29 0,30 0,30

Buvibepume 06a 6epHblX YMEEepHCOEHUSL 0 NPOYeccax, HabooaemMblx 6 Onblme.

1) Tok uepes pesucmop 6 npoyecce HAONOOEHUSL HE UIMEHSIeMCSL.

2) Hepes 5 ¢ nocne samblkanusi K1o4a mok 4epe3 KamyuiKy nOJIHOCMbiO0 NPEKPAMUICs.
3) 21C ucmounuxka moka cocmas.isem 12 B.

4) B niovenm epevenu t = 3,0 ¢ I/C camounoykyuu kamywxu paero 0,29 B.

5) B vmovenm gpevenu t = 1,0 ¢ nanpaxcenue Ha pesucmope paeHo 7,6 B.

Omeem:

3 5 ]

Kak BHAHO U3 NpPUMEPOB, HCOOXOAMMO HAYUYUTh BBITYCKHHKOB IIPH aHAIHM3E Pe3yJbTaTOB
OMBITOB I€NaTh BHIBOJBI U PACCUUTHIBAThH MAPAMETPHI Ipolecca.

BTopas yacTb paboThl OCBSILEHA PEIIEHHIO 3a1a4. DTO TPaAULHOHHO HauboJiee 3HaUMMBbIH
pe3ysbTaT OCBOEHHUS Kypca (PU3MKH cpelHEH KoLl Hanbonee BOCTpeOOBaHHAs NEATENIbHOCTD
NpU AaTbHEHIIEM H3YUYEHUH NTPeIMETa B By3e. ‘

B aroii yacTu B caenyrouweMm roay Oyaer 8 pazauuHbix 3agad. OOuiee 4Mcio 3a1a4 COKpa-
111€HO 32 CYeT OJHOM 3aauM MOBbILIEHHOTO YPOBHS M OJHOM 33Ja4yM BBICOKOI'O YPOBHS CJIOXHO-
cTi. TakuM 00pa3oM B Ka)XJI0M BapuaHTe OyJeT 3 pacueTHbIX 33a/1aud ¢ CaMOCTOATENbHOM 3aIu-

12



ChI0 YHCJIOBOIO OTBETA MOBBIIIEHHOTO YPOBHS CJIOXXHOCTH M 5 3a7a4 C Pa3BEPHYTHIM OTBETOM,
U3 KOTOPBIX OJIHA KQUeCTBEHHAS U YEThIpE — paCYETHBIE.
TTo conmeprkaHuIo 3a1auy pacpee/IAIOTCA MO pa3eaaM Ciae yIoImUM o0pasoM:
- 2 3a71a4H 110 MEXaHHKE,
- 2 3a/1a4M MO MOJIEKYJIAPHOH PU3HKe U TEpMOJIUHAMHUKE,
— 3 3aAa4 MO NEKTPOIUHAMUKE,
- 1 3apava no KkBaHTOBOM (PU3HKe.

IIpu 3TOM € OJJHOI CTOPOHBI B Pa3HBIX 3a/7a4yax B OJJHOM BapHaHTE HE HUCIIOJIb3YIOTCS OIH-
HAKOBbIE HE CJIMIIKOM 3HaYUMBIE COJIepKaTeIbHbIE JIEMEHTh!, HO MPUMEHeHHe (QyHIaMEeHTalb-
HbIX 3aKOHOB COXPAHEHHS MOXET BCTPETHTHCA B ABYX-TpeX 3azadyax. Eciu paccMaTrpuBaTh
«IPHUBS3KY» TEMATHKH 3alaHHi K MX MO3MIMH B BapuaHTe, To mog Ne 29 Bcerna Oyner 3anava
no MexaHuke, rog Ne 30 — no MKT u TepMoaMHaMHKe, nog Ne 31 — 1o dJaeKTpoJIMHaAMUKE.
A BOT nocnennsas 3aaada (Ne 32) MoxeT oka3aThCs Kak MO 3JIEKTPOJIUHAMHUKE, TaK U 110 KBAHTO-
BOM (hu3MKe, B 3aBUCUMOCTH OT TEMaTHKHU KayeCTBEHHOH 3anauu. Huxe npuseneH npumep Bo3-
MOJKHOTO pacIipeieeHHsl TeMaTHKH 3a/1ad BO BTOPOH 4acTu paboThI:

No 25 — MexaHuKa

Ne 26 — anexTponuHaMHKa

Ne 27 — xBaHTOBast pu3nKa

Neo 28 — MKT u TepMoariHaMuKa (KayeCTBEHHAs 3aja4ua)

Ne 29 — MexaHuka ‘

Ne 30 — MKT u tepmoanHamuka

No 31 — anexkrponrHaMuKa

Ne 32 — anexTpoauHaMuka

C0XHOCTB 3a7a4 ONpPEAENsIeTCs KaK XapaKTepoM AeATeIbHOCTH, TaK U KOHTEKCTOM. B pac-
YETHBIX 3a/1a4ax MOBbILIEHHOTO YPOBHS Ccl0XHOCTHU (Ne 25-27) npeanonaraercst HCNOIb30BaHUE
U3YUYEHHOTO aJITOpUTMa PEIlIeHUs 3aJa4d M MPEAJIararoTCs TUIIOBBIE yueOHble CUTYallUH, C KO-
TOPBIMH YualllMecss BCTPEYAIUCh B mpolecce 0oOy4eHUs U B KOTOPBIX HCIOJIb3YIOTCS SIBHO 3a-
naHHble pu3ndeckre MoJend. B 3TUX 3amavax mpearnoyTeHUue OTHAETCs CTaHMAapTHBIM (hopmy-
JIPOBKaM, a X N0oA00p OYAET OCYIIECTBIATHCS npeHMymeCTBeHHo c OpHeHTaLIHeH Ha OTKpbI-
TBI OaHK 3aaHHIA.

[Ipu noaroroBke y‘{aH_II/IXCSI K BBIMTOJTHEHHIO 3aaHuit Ne 25-27 Heo6x0auMo oOpaTUTh BHU-
MaHHe Ha 3anuch orBera. Kak mpaBuio, OyAyT HCIONB30BAaThCS 3a4a4M, B KOTOPBIX HE HYHCHO
oenamv NPUONUNCEHHBIX BbINUCAeHUL, T.€. OTBETOM SBJSETCS LEI0€ YHCIO WM JeCITHYHas
npobb. [locne kaxao¥ 3agauM npeasiaraeTcs (opMar 3almucH OTBETa, YKa3blBa€TCs MECTO IS
YHICIIOBOTO OTBETa M CIMHUIIBI U3MEPEHHs, B KOTOPBIX HEOOXOAMMO BBIpa3HTh OTBeT. Himke
NIPUBENIEHBI [Ba IPUMEPA 3aJJaHUH, U3 KOTOPBIX MOHATHA opMa 3amucH OTBETAa B TEKCTE BapH-
aHTa.

IIpumep 21

Emxocme kondencamopa 6 yenu nepemennozo moka pasna 50 mx®. Ypasnenue uzmernenus
Hanpaxcenus Ha konoencamope umeem éud: U = a sin(bt), 20e a = 60 B u b = 500 ¢ '. Haii-
Oume amnaumyoy KoreOaHuu Culbli Moxa.

Omeem: A.

Omeem: 1,54

\

lIpumep 22

IIpeomem @bicomou 6 cm pacnonoxicen Ha 20pU3OHMANbHOU 2NIABHOU ONMUYECKOl OCU MOHKOU
cobupaioweri a1un3zvl Ha paccmosnuu 30 cm om eé onmuueckozo yewmpa. Beicoma uzobpaice-
Husl npedmema 12 cm. HYemy pasno goxycrnoe paccmosinue aun3ol?

Omeem: cM.

Omeem:20 cm

[Nocne pemieHus 3anayy Ha YEPHOBUKE y4YallMiicd BHOCHT B YKa3aHHOE MECTO B BapHaHTE
YHCJIOBOH OTBET, MPOBEPSAS €r0 B COOTBETCTBHH C YKa3aHHBIMH €AMHUIIAMH H3MepeHus. B KoH-
e paboThl B O11aHK 0TBeTa Nel IEPEHOCUTCS MONBKO HUCTO He3 eOUHUY USMEPEHUA.
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CymiecTBeHHOE yBENHYEHHE AOIH 3aaHUH C CaMOCTOSATEIBHON 3aIIHCHI0 YHCIIOBOTO OTBE-
Ta yBENMYMBAET U PUCK OLIMOOK B BBIYMCIIEHUSAX. [IpH OTCYTCTBUM BapHAHTOB BO3MOXKHBIX OT-
BETOB OTCYTCTBYET Y BO3MOXXHOCTb 3aMETHUTh OIIMOKY B apudmeTuke. [103TOMy BO3HHMKaeT He-
00X0IMMOCTB €lIl€ pa3 BEPHYTHCS K PasroBOPY O KanbKyJIATOpax M pacyerax ¢ HCIOJIb30BaHHEM
(U3UYECKHUX TTOCTOSHHBIX.

Ha EI'D no ¢usuke MOXHO HCIOIB30BaTh HEIPOrpPaMMUPYEMBbIi Kanbkyistop. Jlydie
BCEI'0 MOAXOAAT pa3IMYHbIC HHXEHEPHBIE KAIBKYIIITOPEI, KOTOPBIE IIO3BOJIAIOT 3alIUCHIBATE BhI-
pa’keHHs B €CTECTBEHHOM BHJIE H BBINIOJIHAIOT HE TOJIBKO BCEe apU(MEeTHUECKUE NeicTBUS, Ome-
palMH BO3BEACHHA B KBaApaT U M3BJICUCHHUsS KBaJpPaTHOTO KOpHs, HO M OllEepallii BBIYHCIICHUS
TPUTOHOMETPHUYECKUX QYHKLHMI (CHHYC, KOCHHYC, TaHreHC). [locKonbKy CyIiecTByeT MHOXKECT-
BO Pa3JH4HBIX KaJlbKyJATOPOB, KOTOpble opranu3atopsl EI'D He Bceraa MOryT OTHECTH UMEHHO
K HEIIPOTPaMMHPYEMBIM, TO YUHUTEIO JKeJaTeabHO 3apaHee yOeqUThCs, YTO Y €ro BBIIIYCKHHKOB
He OyneT npobuseM ¢ nmpomyckoM Ha EI'D ¢ ux MoaensMu KanbKyJIsTOpOB. ‘

IIpn npoBeleHMH pacyeToOB B 3aJaHHMAX BCEX 4YacTE€H pabOTBI JOCTATOYHO 4YAacTO HY)KHO
UCIONb30BaTh pa3iNHyHble (PU3HUECKUE MTOCTOsIHHBIE. Kak npaBuio, X 3Ha4eHUs NPUBOAATCS B
CIpaBOYHBIX TAOJIMIIAX B Hayalle KaXk/|0ro BapuaHTa. 3alHch NOCTOSHHBIX BEJIMYMH (B CIIpaBOu-
HBIX JIAHHBIX K BApHaHTY) NPHUBEACHA B T€X WM MHBIX NPUOIHKEHUAX (KaK MPaBUIIO, HCXOIS U3
C000paXK€HNI YMEHBLIEHHs CIOKHOCTH BbIYHMCICHUI). Bce OTBETHI B TECTE BBIYMCIIEHBI C yue-
TOM 3THUX OKpyrieHuil. OcobeHHOo 310 kacaercs 3a/1ay Ne 25-27, B KOTOPBIX OTBET «0€3 OKpYTr-
JICHHs» TI0JTy4aeTCsl TOJIBKO C HCIIOIB30BAaHHEM YKa3aHHBIX B BapHaHTE 3HAYEHHUH (QU3UUECKHX
NOCTOSIHHBIX. ,

Pelas nepsble TPH 3a/1a4y M3 BTOPOH 4aCTH PabOTHI, y4allHeCs JOKHEL:

1) yOemuThbCs, YTO B OTBETE MOJIyYaeTCs LIEJIOC YUCIIO WM AECATHYHAS ApOOb, HE HYXK-

JAIOLIAsCs B OKPYTJIEHUH; ,
2) TpOBEPUTH MPABHUIBHOCTH NEPEBOJA OTBETA B €IMHHUIIbI, KOTOPHIE YKa3aHbl B CTPOKE
«OtBer: __ ??7?7» B 3ajaue.

Jns pacueTHBIX 3a/1ay BBICOKOTO YPOBHS CJIO)KHOCTH HEOOXOJUM aHaIM3 BCEX 3TAINOB pe-
IIIEHHs1, TIO3TOMY OHH INpEJIaraloTcs B BUJIE 3aJaHUU C pa3BepHyThiM oTBeTOM Ne 29-32. 3nech
HUCHONB3YKTCS H3MEHEHHbBIE CHUTYAllMH, B KOTOPBIX HEOOXOMMO OMEPHPOBAThH OOJBIIHM, YEM B
THIOBBIX 3aj]auaxX, YUCJIOM 3aKOHOB U (HhopMyJl, BBOJUTh JOMOJIHUTEIbHbIE 0OOCHOBaHHS B pe-
IIEHHH U T.[l. WIK COBEPIICHHO HOBBIE CHUTYaIlMH, KOTOPBIE HE BCTPEYAJHCh paHee B yueOHOM
JUTEpAType W MPEANOaraloT CEphe3Hy AEATENbHOCTh MO aHATH3y (PU3UYECKUX MPOLECCOB U
CaMOCTOSTEILHOMY BBIOOPY (PU3NUECKOH MOAETH AN PELIEHHUS 3a1auH.

PacyeTtHbie 3agauM B OJHOM BapHaHTe NOAOHparoTca pa3HOM TpyaHoctd: oT 10 1o
30-40% soimonHenus. Kak npaBunio, camoe TpyIHOE 3a1aHHe PACCUUTAHO JIMILIb Ha BBIITYCKHHU-
KOB BBICOKOTO YPOBHsI MOJATOTOBKH, & C MEHEE CIOKHBIMH CIPABIAETCS U MEHEE TOATOTOBJIEH-
Hasl Ipynmna TecTHpyembix. Hibke npuBeneHb! 1Ba npuMepa 3aJ1aHMi U3 OJHOTO BapHaHTa, Je-
MOHCTPHUPYIOLUX Pa3IH4Us B TPYAHOCTU PACUETHBIX 3ajau.

K

IIpumep 23
Bo cronvbko paz yseauuumes MOWHOCMb, 6bl0EAEMAs HA PE3UCMOpe R, npu

sambikanuu kuioda K (em. pucynok), ecau Ry =R, =Ry =10m, r=0,50m7

Ipumep 24

Hebonvwue wapuxu, maccet komopulx m =30 2u M =60 2, cOeOUHEHb
NIE2KUM CMEpPICHEM U nomewensl 6 21adkylo cgepuveckyro 6vliemky. B
HAUWIbHbIL ~ MOMEHM  WAPUKU  YOEPICUBAIOMCA 8  NOJIOJCEeHU,
uzobpaxcénnom Ha pucynke. Kozoa ux omnycmuau 6e3 moauka, wmapuxu
CMmanu CKOJAb3UmMb NO HOBEPXHOCMU 6bIEMKU. Maxcumanvnan ebicoma
noOvéMa wapuka maccoiu M omHocumenvHo HUdMCHeU MOYKU BbleMKU
okazanace pasnoi 12 cm. Kakoe paouyc eviemku R?
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IpucTynas K BBIMOJHEHHIO pacyeTHBIX 3ajad Ne29-32, nenecoobpasHO cHaualla O3HAKO-
MHUTBCS C COJEPKAHHEM BCEX YEThIpEX 3aj1ay U CrPYNIHPOBATh MX IO CIOXHOCTH (MHAHBUIY-
aIbHO IUTS KaXJOro BEINMYCKHHKA). HauuHaTh jyyie ¢ NpoCTHIX 3aJaHUH, 4TOObI HE MOTEPATH
6anbl Ha OQPOPMIIEHHH HIIH Cly4aiHBIX OMIMOKaX, KOTOpblE Hanboaee BEPOATHEI, €CIIM BBINOJI-
HATH 3TH 3aJaHHs B KOHLIE U B CIICLIKE.

B cnenyromiem roay BBOAATCS CYLIECTBEHHbIE U3MEHEHHs B KOAM(MUKATOP 3JIEMEHTOB CO-
JepXKaHus U TpeOOBaHHUI K YPOBHIO MOATOTOBKM BBIITYCKHUKOB 0011€00pa3oBaTeIbHBIX YUPEK-
J€HMI JUIsl TIPOBEJEHHS €IMHOTO roCyIapcTBEHHOrO 3k3aMeHa 1o ¢usuke. OObeM KOHTPOJIHM-
PYEMBIX DJIEMEHTOB COJICPKaHUS OCTaBicH 0e3 W3MEHEHHH B COOTBETCTBHUHM C TpeOOBAHHAMH
¢enepabHOr0 KOMIIOHEHTA CTaHAapTa obpa3oBaHus. V3MeHEHHs CBs3aHbl C BHECCHHEM B KO-
Iu(UKaTOp BCEro nepeyts GopMys1, BRIHOCHMBIX Ha €IHMHBIH roCcy1apCTBEHHBIN dK3aMeH. Hike
- rpuBeAeH GpparMeHT KOJUPHUKATOPa, KOTOPBIH JEMOHCTPUPYET CyTh BHECEHHBIX M3MEHEHHH.

Ipumep (ppacmenm xodughuxamopa)
2.1.10| Moodenv udeanvhoco 2aza 6 mepmooOUHaAMUKeE:

o Vpaenenue Menoeneesa-Knaneiipona

o Buipasicenue ons enympenneii snepeuu
Vpasnenue Menoeneesa—Knaneupona (npumenumole gpopmel 3anucu):

pV =™ RT =vRT = i, p=PRL.
H u

Buipaoicenue 015 6HympeHHet 3Hep2ut 0OHOAMOMHO20 UOeANbHO20 2a3a (NPUMEHU-
Mble ghopmbl 3anuci):

U= %VRT = %NkT _3Mpr - %pV =ve,T =Cy T

2p
2.1.11| 3axon [lanemona 0ns 0a6NeHUs CMECU PA3PEHCEHHBIX 24308, , _ 4 p 4 .

2.1.12| H3zonpoyeccwl 6 paspexcenHom 2aze ¢ nOCMOAHHbIM yuciom yacmuy N (c nocmosn-

HbIM KOIUYEeCMBOM 8eecmea v):

usomepma (T = const):  ,, _ .. .

uzoxopa (V = const): p _ const®
T

uzobapa (p = const): V.

= const ”

I paguueckoe npedcmasnenue usonpoyeccos na pV-, pT- u VI- ouazpammax

Beenenue ¢opmyn B KogudUKaTop CBSA3aHO, B MEPBYIO0 04epeab, C OCOOEHHOCTSIMHU OlLe-
HUBAHUS PAaCYETHBIX 33/1ay C pa3BepHYTbIM OTBeTOM. IlonHOE mMpaBUIBHOE pElIEHHE TaKHUX 3a-
Ja4 mpeAroyiaraeT 3anich BceX (PU3HMUECKUX 3aKOHOB M (HOpMYyJl, IPUMEHEHHE KOTOPBIX Heob-
XOJMMO JUISL peIIeHUA 3a1a4i BRIOpaHHbIM criocoOoM. IIpu onennBanuu OyayT NpUHUMATHCS BO
BHUMAaHHUE TOJBKO T€ 3aKOHBI U (GOpMYJIBI, KOTOpBIE YKa3aHbl B koaudukarope. Kak BUIHO U3
IIPUBEICHHOTO BhIlIE (pparMeHTa kKoAaudukaropa, B HEM YUYTEHbI Pa3IH4Hble (OPMBI 3aIIHMCH 3a-
KOHOMepHocTel. OHaKo Apyrue couetaHust u3 GopmyI1 Wi GOpMyJIbl YK€ MOTyUYEHHbIE ITyTEM
npeoOpa3oBaHus. HECKOJIBKUX Qopmyn U3 koaupukaropa He OyayT NPHHUMATHCS B KadecTBE
BEPHBIX HCXOJHBIX YPaBHEHHUH Ui perieHus 3aaayd Ne 29-32.

KpoMe TOro B KpuTEpHAX OLICHHMBAHHs pPacUETHBIX 3a1ay yKa3aHO, 4TO JOJKHBI OBIThb
«OIHUCaHbl BCE BHOBb BBOJIMMBIE B pellIeHHH OyKBEHHbIE 0003HauYeHUs (PU3MUECKUX BEIHUHUH (3a
uckaoyeHuem 0b6o3Havenull Koncmanm, ykazanusix 6 eapuanme KHUM, ob6o3nauenuti eenuduH,
UCNONBL3YEMBIX 8 YCA08UU 3A0a4U U CMAHOAPMHbIX 0003HAYEHUL 8EAUHUH, UCNONb3YEeMbIX NPU
Hanucanuu Qusuyeckux 3axonos)». 1Ipu 3ToM eciin yyacTHHK 3K3aMeHa 3anucan «JlaHo» B Tpa-
JUIMOHHBIX 0003HauYeHUsAX (PU3MUYECKUX BETMYHMH, KOTOPbIE YKa3aHbl B KogupHUKaTope, TO Ipy-
I'MX JIOTIOJIHUTENBHBIX MOsACHEHUH He TpeOyeTcs. CloBeCHbIE HOSACHEHUSI HEOOXOAUMBI TOIBKO B
TEX Clly4yasx, KOrja 1o XO4y pelleHHus MOsBIseTcs HoBas (u3MyecKas BeIMYMHA (Hampumep,
IIPOMEXYTOYHOE 3HAaY€HHE CKOPOCTH WM NMapaMeTphl raza, He yKa3aHHbIC B YCJIOBHH U T.IL.).
OnHako 371€ech Tak e Ha/lo YYUTbIBATH, YTO HUCIOJB3yeMble 0003HAUEHHS TOJDKHBI COOTBETCT-
BOBaTh CTaHJAPTHHIM 0003HAUEHUSIM KoudHUKaTOpa.
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B KkpuTepuu oLieHMBaHKA pacueTHBIX 3aJa4 BHECEHBI U3MEHEHHUS OIICHUBaHHUA Ha 2 Gaua,
KOTOpBIE OYYT BBIINVIAAETH CIEAYIOLUM 00pa3oMm:

IIpasunsro 3anucansl éce HeobX0O0UMbLE NONONCEHUS MEOPUU, u3UYecKUe 3aKOHbL, 3aKOHOMED-
HOCMU, U nPpogedeHbl Heobxo0uMble npeobpazosanusi. Ho umeiomcst 00uH unu HeCKONbKO U3 cie-
OYIOWUX HeOOCMAMKO8.
3anucu, coomeemcmsyowue nynkmy Il, npedcmaenenvt He 8 NOTHOM 00BEME UAU OMCYMCMEY-
om. '

U (HJIH)
B pewenuu umeromes nuwnue 3anucu, He 6xoosiuue 8 peuieHue (03MONCHO, He@epHble), KOMO-
pble He omoenenbl Om peuleus (He 3a4EPKHYmbl; He 3aKNI04eHbl 8 CKOOKU, PAMKY U M.1. ).

H (HJin)
B Heobxooumvix mamemamuueckux npeobpaz08aHUusX UMU BbIMUCIEHUAX OONYUeHbl OUWUOKU,
U (unu) 6 mamemamuqeckux npeodpazO6aHUsX/BbIYUCTIEHUAX NPONYUJEHbL NO2UHECKU BANCHbLE
wazu. ‘

H (HJIH)

Omcymcmeyem nyukm [V, unu 6 ném donywena owubka (6 mom yucie 8 3anucu eOuHuy

U3MepeHUsl eNUYUHbL)

TakuM 00pa3oM, pelieHre 3a1a4uH, olieHUBaeMoe 2 OaiaMH, O3HayaeT NOHUMaHue QU3u-
4ECKOM CYTH OIMCBIBAEMBIX B 3a/1aue mpoueccoB, BepHyto 3anuch BCEX ypaBHeHu#H U OCMbIC-
JICHHbIE MAaTEMAaTHYECKHE NEHCTBHS, HAIIPABJICHHbIE HA peleHue 3aaayd. OQHako Takoe pelle-
HHE MOXXET COJEPKAaTh KaK OJUH, TaK U BCE U3 IIEPEUUCIEHHBIX BbILIE HEAOCTATKOB. T.€. CHHU-
3UTh 32 BEPHOE PELICHUE JKCIIEPT MOXKET, €CJIM yYallMHUCS HE OIUCall OJHY U3 BBOJUMBIX BHOBb
¢usznueckux BenuuuH. OgHAaKO TeMHu ke 2 6auiamu OyAeT OUEHEHO pPEHIeHME, B KOTOPOM J0-
nynieHa omuoka B MpeoOpa3oBaHUsIX, U, COOTBETCTBEHHO, MOJYyYCH HEBEPHBIH OTBET, a TaKKe
€CTh HEIOUYEThl B OMMCAHUU HOBBIX BETHUYHH. SICHO, 4TO B OOOMX CiIydasX ydallMHCs YCHEIIHO
cripaBiseTcsi ¢ GU3NYECKOHN YacThIO 3a/1auH, a pelleHHe Ha 2 0ajuia oapa3yMeBaeT A0CTaTOYHO
IIAPOKHI JTHana3oH MaTEMaTHYECKUX MOTPEUTHOCTEH U MOrpemHocTed B 0GOpMIIEHUH pellie-
HHUSL. »;

OnHo U3 3aiaHUi C pa3BEpPHYTbIM OTBETOM — KauyeCTBEHHAs 3ajaya, B KOTOPOH pellEeHHE
TNIpe/ACTaBIsAET COOOH JTOrMUYECKH BBICTPOEHHOE OOBSICHEHHE C ONOPOH Ha (PU3HMYECKUE 3aKOHBI U
3akoHoMepHOCTH. B Monenu EI'D 2015 r. B KpuTepuH OLEHUBAHHUS KaUYECTBEHHBIX 3a/1a4 TAKXKe
BHeceHbl u3MeHenus. Onucanye MoJHOro NMPaBUIIBHOTO OTBeTa (Ha 3 Oansia) ocTaBiIeHo 6e3 u3-
MEHEHHUH, a MPaBKH BHECEHB! B OMUCaHHE OTBETOB Ha 2 U 1 a1 (CM. KpUTEPUH OLICHUBAHUS B
JICMOHCTPAI[MOHHOM BapHaHTe).

31ech XO4eTcs ellle pa3 OTMETHTh, YTO pElIeHHEe, OLeHHBaeMoe 2 Oainamu, o0s3aTenbHO
MPEIoaracT ApasunbHblll omeem u 0bvicheHue. B 0ObACHEHHH JIONYCKAeTCA LENbIH DAl He-
JIOCTATKOB (KaK OJIMH, TaK U BCE MIEPEUHCIICHHBIEC B ’TOM IIYHKTE KPUTEPUEB): JIOTUYECKUH HENLO-
yeT (T.€. PONYCK OJHOTO U3 JIOTMYECKUX IIaroB OOBACHEHHS), TUIIHME 3alIUCH (KaK MPaBUIIO,
pacCy)XIEHHs, KOTOPbIE HE OTHOCATCSA K PEIIEHHIO 3a1a4M) U OTCYTCTBME yKa3aHHUs Ha OJHO U3
UCIIONIb3YEMBIX SBJIICHHH MM 3aKOHOMepHOCTh. OJIHaKO, €CNH IPH MPAaBUJIBHOM OTBETE M pac-
CYXIECHHUAX HE YKa3aHO [1Ba HCIIOIb3YEMbIX SBJIECHUA WK 3aKOHOMEPHOCTH, TO PEIICHUE OLEHH-
BAETCSH MaKCUMaJIbHO | Gayiom.

C >THMH BOXHBIMH U3MEHEHHUSMHU B OLUCHUBAHUM 3a/1aHUN C Pa3BEPHYTbIM OTBETOM HYX-
HO 0053aTEbHO 03HAKOMUTH yYalllMXCs B MPOLECCce MTOATOTOBKU K 3k3aMeHy. HoBele kputepun
OLIEHMBAHUs MYOJHKYIOTCS B JCMOHCTPALMOHHOM BapHaHTE 3K3aMEHALHOHHOH paboThl M OCTa-
HYTCsi TAKMMH )K€ B PEAJIbHBIX BAPHAHTAX CJIEYOUIErO roja.

M3MeHeHHe CTPYKTYPhl IK3aMCHAIIMOHHOM padoThl B 2015 1. He H3MeHﬂeT CPEIHEH CIIOX-
HOCTHM BapPHAHTOB MO (H3KKe U He BiusgeT Ha cnocodHocTs KM EI'D nuddepenurposars yua-
CTHHKOB PK3aMEHa 10 YPOBHSM IIOJrOTOBKH, YTO TIO3BOJISIET COXPAHUTh KaK IIPEEMCTBEHHOCTD B
OLIEHKE Y4EOHBIX JIOCTIXEHHH TI0 HU3HKE, TaK ¥ COMOCTABUMOCTD PE3YIbTAaTOB C Pe3ybTaTaMu
EI'D npenblayuimx Jer.




B cBsizu ¢ >TuM A 00001IeHHsT ¥ TOBTOPEHHS CONEPXKaHUA Kypca (GU3UMKU MOXHO HUC-
NOJIb30BATh BCE MaTEpHAJIbl MPEAbITYIIMX JIET, HAIPUMEp, pa3iuyHble COOPHHUKH 715 IIOATOTOB-
KH K €IMHOMY 3K3aMeHy, BeiymeHHble noj rpu¢om GUIIN. HekoTopele pasinuus B popMax
3aJ]JaHMH HE MOBJHAIOT B 3TOM CJIyyae Ha KaueCTBO YCBOEHMS TEX WJIM HHBIX 3JIEMEHTOB COJEP-
XKaHUsI MM BUJOB JesTeNbHOCTH. [loaToMy o0upe MeToauyeckHe MOAXOJbl K OpraHU3aluH
NOJrOTOBKH K 3K3aMEHAM OCTAIOTCS IPEKHUMH.

Onnako o6HoBneHHas cTpykTypa KMM EI'D no ¢u3uke notpedyer HEKOTOpOH TPEeHHUPOB-
K{ B IUIAHE OCBOECHMSI TEXHOJIOTHUHU BBHIMNOJHEHHS 3aJaHHM C CaMOCTOATEIBHON 3alMChI0 YHUCIIO-
BOT'O OTBETa Y PabOThI B HOBOM Oanke otBeToB Ne 1. Jlnst oToro uenecooO0pasHo 3amiaHupoBaTh
BBIIIOJIHEHHE TPEHHUPOBOYHBIX paboT B popmate KMM EI'D ¢ ncnonszoBanHeM HOBOro OnaHka
OTBETOB. DTO MOXKHO CI€NaTh JTUOO0 C MOMOMIBIO JaHHOTO COOPHHKA C HOBBIMU THUIIOBEIMH BapH-
anramu KM EI'D-2015 r., nubo ncnonp3oBaTh TPEHUPOBOUHBIE TECTUPOBAHHUSA, KOTOPHIE MPO-
BoauT ®LT ¢ ncnonb3oBanuem BapuaHToB, pazpaboranHsix GUIIH.

Hapeemcs, 4To aHanu3 pe3ynpTaTOB U HAllld peKOMEHJauuu noMoryt Bam Gonee addek-
TUBHO OPTaHU30BaTh NOATOTOBKY y4amuxcs K caade EI'D no dbusuke.



PEIIETULIMOHHBIE BAPUAHTHBI
HWHCTPpYyKUHSA 110 BHITOJIHEHHIO padoThl

i BBINOJIHEHUS 3K3aMEHAIlMOHHOW paboThl 1o (HM3uKe OTBOAUTCH 3 uyaca 55 MHHYT
(235 munyT). PaboTa cOCTOUT M3 2 4acTeil, BKIIOYaomuX B cebs 32 3aaanus.

OtBetnl K 3aaaHusM 1, 2, 8,9, 13, 14, 19, 20 u 23 3anumuTe B 61aHK 0TBETOB Ne 1 B BHe
OJHOH LU(PBI, KOTOPAsi COOTBETCTBYET HOMEPY IPAaBHILHOTO OTBETA.

B 3aganmsax 3-5, 10, 15, 16, 21, 25-27 oTBETOM SBJISETCS LIEIOE YUCIIO UM KOHEUYHAsA 1eCs-
TH4Has JpoOb. B Onank orBeToB Ne 1 3anmumute TONIbKO YKcno. Enunuisl usmepenus Gpusnde-
CKHX BEJIMYMH NUCATh HE HYXXHO.

OtBeToM K 3aaanusm 6, 7, 11, 12, 17, 18, 22 u 24 yacTtu 1 ABJIETCA NOCIEN0BATENBHOCTD
IByX 1M@p. OTBET 3aNMILUTE B M0JE€ OTBETA B TEKCTE PabOTH 0e3 MpoOenoB, 3aMAThIX U APYTHX
JIOTIOTHUTENBHBIX CUMBOJIOB, a 3aTEM ITepeHecuTe B O1aHk oTBera No 1.

OtBer K 3anaHusaM ¢ 28-32 BKJIIOYAET NOAPOOHOE ONUCAHUE BCErO XOJ1a BHIMOJHEHHUS 3a-
naHus. B 6nanke otBeToB Ne 2 ykakuTe HOMEp 3aaHusl M 3alMILUTE €ro MOJTHOE pelieHHe.

IIpu BeIYMCIIEHHSIX pa3pelIaeTCs UCMOIL30BaTh HEMPOrPaMMUPYEMbIH KaJIbKYJIATOD.

Bce 6nanku EI'D 3anonnsiorcs spkuMu 4E€pHBIMU YepHUIaMH. JlonyckaeTcs HUCIoJb30Ba-
HUE IeeBOH, KaMUUIAPHON UK NEepbeBOU pyUeK. | ,

[Ipu BBINONHEHUM 33aJaHUM MOXXHO MOJB30BAThCS YEPHOBUKOM. 3alMCH B YEPHOBUKE HE
YYMTHIBAKOTCS TIPU OLIEHHBAHUH PAbOTHI.

bannel, nonydyeHHble Bamu 3a BbINOIHEHHBIE 3a4aHusi, cymmupyrorcs. [loctapaittech BbI-
MOJIHUTBH KaK MOXHO 0oJIbLIE 3aJaHUi U HaOpaTh HaubOoJIb1IEE KOIHUECTBO OamIoB.

Kenaem ycmexa!

Huxe mpuBeaeHbl CpaBOYHBIE JaHHBIC, KOTOphIE MOTYT NMOHAanoOUThCA BaM mpu BbI-
MOJIHEHUH palOTHI.

IleCﬂTl/l‘-lele NPUHCTABKH

Haumenoanue | O6o3nauenue | Maoxkurtens [HaumenoBanue | O603HaueHne | MHOXUTEND
rura r 10° CaHTH c 1072
Mera M 10° MHUJLIA M 107
KHJIO K 10° MHKPO MK 10°°
reKTO T 10 HaHO H 10”7
JeLH bi 107 TMHUKO 3 1072
Koncmanmut
YHUCIIO T n=23,14
yCcKOpeHHe CBOOOIHOTrO NMajieHUs Ha 3emiie g=10 m/c?
~11
T'paBUTALMOHHAs NTOCTOSIHHAS G =6,7-10""" H-M¥/xr?
yHUBEpCalbHas ra3oBasi NOCTOSTHHAs R =8,31 Jlx/(monp-K)
nocrosiHHas bonapiMana k= 1,38-10‘23 JIx/K
2 -1
MOCTOsTHHAsE ABOraapo NA=6'10 3 MOJIB
8
CKOpPOCTb CBETa B BAKyyMe c=310"m/c
_ _ 9 2,2
K03(hPUIHEHT IPONOPLHOHANLHOCTH B 3aKoHe Kynona k= PP 9-10" H-m"/Kn
g
0
- MOAYJIb 3apsaa 3JICKTPOHA -
Y 3P P e=1,610"Kn

(371eMEHTapHBIN NEKTPHUECKUHN 3apsia)
_34
noctosiHHas [1nanka h=6,610"" JIx-c

10



CoomHuowenue mexcoy pasnudHbIMU eOUHUKAMU

TeMIeparypa

aTOMHas €AHHHIIa MaCChl
1 aToMHas eqUHHIIA MACCHI KBHBAJIEHTHA

1 3JIEKTPOHBOJIBT

0K=-273°C

1 aem =1,66:10% xr

931,5 MaB
13B=1,6-10" JIx

Macca uacmuy

2JIEKTPOHA 9,1-10_31Kf ~ 5,5-1041 a.e.M.

POTOHA 1,673-10%" kr ~ 1,007 a.e.m.

HEUTpOHA 1,675-10_27 kr ~ 1,008 a.e.Mm.

IThomnocms [I0/ICOJTHEYHOI'0 MacJja 900 kr/m°
BOJIBI 1000 xr/m’ ATFOMUHUS 2700 kr/m’>
JPEeBECHHBI (COCHA) 400 kr/™’ xenesa 7800 kr/m’
KepocuHa 800 kr/m’ PTYTH 13 600 kr/M’
Yoenvnaa mennoémrkocme '
BOJIBI 4,2-10° x/(xr-K) ATFOMUHUS 900 Tx/(xr-K)
nbaa 2,1-10° Jix/(xr-K) Menn 380 JTx/(kr-K)
Kenesa 460 Jx/(xr-K) qyryHa 500 ix/(xr-K)
CBHHUA 130 JIx/(xr-K)

Yoenvnaa mennoma

napooOpa3oBaHMs BOIbI 2,3-10° II/xr

MJIaBJIEHUS CBUHIIA 2,5-10* Iik/kr

TUTABJICHUS JIbJa 3,3-10° Jlx/kr

. HOPMaJleble yciosun:

nasneane — 10° ITa, Temneparypa — 0 °C

Monnapnan macca

azota 28-107°
aproHa 40-10°°
BOJ0PO/IA 2:107°
BO3/IyXa 29-107°
BO/JIbI 18-107

KI'/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb
KI'/MOJIb

remus
KHCIIOpOoAa

JUTHUS

HeOHa
YrIEKUCIIOro ra3a

4107
32107
6107
20-107
44107

KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb
KI'/MOJIb




BAPHUAHT 1

Yacte 1

Ilpu evinonnenuu 3a0anui wacmu 1 6 6aranke omeemos Ne 1 paoom ¢ Homepom 6vinon-
Haemo20 Bamu 3a0anun (1-24) 3anuwume nomep evibpannozo omeema unu omeem. Eou-
HUUbL UIMEPEHUA PUBUYECKUX BETIUNUH NUCAMD HE HYIHCHO.

::1: ] Ha pucynke mnpencrasnen rpaduk 3aBHCHMOCTH S M
IMyTH S, MPOHIECHHOTO MAaTEepUAILHONW TOYKOM, OT 1

BpeMeEHH ¢. Onpelenure HHTEPBAJ BPEMEHH NOC/E 25
Hayajia JBH)KE€HUS, KOrJ1a TOYKa ABHrajach CO CKO- 20—
pocThIO 2,5 M/C. 15
1) or0Omolc 10
2) or lmo3c 5
3) or3m05¢c

4) or 5mo7c

2 MumMo 3eMIIM NETHT acTepou/I B HalpaBJICHHH,
MMOKa3aHHOM  Ha  pHUCYHKE  NYHKTUPHOHU

cTpenkod. Bektop F, Tmoka3biBaeT CHIY

NpUTSHDKEHUs actepouaa 3eMnéid. Baone kakoi
ctpenkd (1, 2, 3 uau 4) HampaBieHa cuia,
JeicTByIOIass Ha 3eMIII0 €O  CTOPOHBI
acrepoupa’?

1) Boons crpenxw 1
2) BOOJB CTpENKH 2
3) BIOJB CTpENKH 3
4) Baoab CTpenku 4

Ky06uk maccoil 1 Kr mokoHTCS Ha TJIAKOM T'OPH30H-

TaJbHOM CTOJIE, CXKATbIl ¢ OOKOB MpPYXUHAMH (CM. pH-
cyHoK). JK&cTkocTh mpaBoil mpykuHbel k, =800 H/m.

Jleras mpy:kuHa nelcTByeT Ha KyOHK ¢ cunoil 16 H.
Omnpeaenure yJIMHEHUE NPaBod NMpyXuHbl. OTBET 3aNUILIUTE B CAHTUMETPAX.

OrTBerT: CM.

CaMocBai Maccoil my Mpu IBHKEHUHU Ha MYyTH K Kapbepy UMEET KMHETHYECKYIO JHEp-
ruio 2,5-10° JIx. KakoBa ero KHHETHYeCKas SHEPrus mocie 3arpy3kM, €Civ OH [BH-

rajics ¢ IpexHeH CKOpOCThIO, @ Macca ero yBenuyuiach B 2 paza? OTBET 3alUILIUTE B
KUJIOKOY JISAX.

OrtserT: KJx.

20
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JlBa oauHaKOBBIX Opycka TomuuHON 10 cM Kaxabli, CBA3aHHBIE IPYT C
IpyroM, IJIaBalOT B BOJE TaK, YTO YPOBEHb BOJbI NMPHXOAMTCS Ha rpa-
HHLY MEXIYy HUMHU (CM. pucyHOK). Hackonbko yBeIH4HTCA IiTyOHHa Mo-
IPY>KEHHUSI CTONKH OpPYCKOB, €ClTH B Hee /100aBUTH €IE OJHH TAKOH Ke
Opycok? OTBET 3anMIUUTE B CAHTUMETPAX.

OtBerT: CM.

MaccuBHbBIH T'py3, MOABEIICHHBIH K MOTOJKY Ha MpY>KHHE, COBEPLUAET BEPTUKAIILHEIE
cBoboaublie Konebanus. [IpyxkuHa BcE Bpems ocTaércst pacTsaHyToH. Kak Benér ceds
TIOTEHIMATIBHAS 3HEPTUs NMPY)KUHBI U KUHETUYECKas JHEPrHs Ipy3a, Korjaa rpys JBH-
KE€TCSl BBEPX OT IOJIOXKEHHUS PABHOBECHSI?

JI71s1 KaK0i BEMTMUYNHBI OTPE/IETHTE COOTBETCTBYONIHMH XapaKTep H3MEHEHHS:

1) yBenuuuBaercs
2) yMeHblIAeTcs
3) He U3MEHAETCA

3anuiiuTe B TabJIUIy BbhIOpaHHbIe HUGPBI AT Kaxaol gusudeckod BeanuuHbl. [ug-
PBl B OTBETE MOTYT MOBTOPSTHCS.

IToTeHunanbsHas 3Heprus Kunernueckast
OpYXHHbBI SHEprus rpysa

I'py30BUK Maccoi m, ABHKYILIMICS MO NMPAMOJIMHEHHOMY FOPHU30HTAIBHOMY y4acTKY
JOPOTH CO CKOPOCTBIO v, COBEpILAET TOPMOXKEHHE A0 MOJHOM ocTaHOBKH. IIpu Top-
MOJXEHHUH KoJléca rpy30BHKa He BpawarwTtci. KoadduumeHt tpenus Mexay konécaMu
U J0pOroM paBeH L. YCTAaHOBHUTE COOTBETCTBUE MEXIY (PU3MUECKUMHU BETUYMHAMHU U
dopMy1aMu, O KOTOPBIM HX MOKHO PaCCYHTATh.

K kax10i1 IO3MLMH NEPBOTO CTONOLA NMOAOEPUTE COOTBETCTBYIOIIYIO MO3UILIHIO BTO-
pOro M 3anumuTe B Tabnuiy BoIOpaHHbIE TUQPHI O]l COOTBETCTBYIOIUMH OyKBaMHU.

OU3NYECKHUE BEJIMYWHBI ' OOPMVIJIbI

A) Moaynb CHIBI TpEeHUS, ACHCTBYHOILEH Ha 1) wmg
IPY30BUK 2) Mg
b) TopMO3HOI nyTh Ipy30BHKa v
3) —

ug

b2

s
Orser: A b

21
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11

K 6poyHOBCKOMY JBMXKEHHIO MOXHO OTHECTH XaOTHYECKOE JBHKECHHUE

1) 31eKTPOHOB B METANNINYECKOM MPOBOJHUKE
2) OUIBAPAHBIX MIAPOB MO MOBEPXHOCTH CTOJIA
3) OAHOKJIETOYHBIX OPraHU3MOB B BOJIE

4) -NBUIMHOK B BO3yXE

Bo3nyx MelneHHO CKMMawT B UWIMHApe oA mnopuiHeM. CTEHKH
UMJIMHAPA H NOPLIEHb M3rOTOBJICHBI M3 TOHKOTO, HO MPOYHOTO METalia.
Kakoe u3 NpUBENEHHBIX HHXE YpaBHEHWH TOYHEE BCEro OMUCHIBACT
NpOLECC, MPOUCXOAALIMIA MPH 3TOM C BO3JYyXOM MO NOpIIHEM?

2) T-p=const
3) T _ const

P
4) —£~= const

OtHocHTenbHAs BIAXHOCTh BO3/yXa B 3akpbiToM cocyne 30%. Kakoit craHer oTHOCH-

TeJ1bHas BIAXHOCTh, €CIM 00BEM cocyla IPH HEU3MEHHOH TeMIIEpaType YMEHbUIUTD B
3 paza?

OtBer: %.

OMH MOJb OJTHOATOMHOIO HJI€AJIbHOTO ra3a y4acTBYET + )
B mpoiecce 1-2, rpadux KOTOporo u3o0pakeH Ha pu-
CyHKe B koopauHartax p—71 (p — maBiaenue u T — abco-
JIOTHas Temrmeparypa rasa). Kak HM3MeHSIOTCS B XOJ€
3TOTO MPOLIECCa BHYTPEHHSASA IHEPTHsl ra3a U ero 00bEM? ;
Jid KaKa0oHM BEJIMYMHBI ONPEAEIUTE COOTBETCTBY FOLIMH .
XapaKTeP U3MEHEHHUS: .

v

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHsercs

3anumute B Tabauily BeiOpaHHbie HUOPHI LI KaxXA0H Pusnueckoil BennunHbl. nd-
pbl B OTBETE MOTYT MOBTOPSTHCS.

BHyTpeHHsis 3Heprus rasa O0béM raza

2



12

13

15

B HauajgpHBIA MOMEHT B COCYJC TMOJI
JIETKUM TMOPLIHEM HAXOAMTCS TONIBKO
xuaxuii ogup. Ha pucynke nokxasan
rpamK 3aBUCHMOCTH TEMIIEPATYPhI
3¢gupa OT BPEMEHH T €r0 HarpeBaHHs
U TIOC/IEAYIOIIEro OXJIaXACHHUA. Yc-
TAHOBUTE COOTBETCTBHE MEXIY IIPO-
neccamu, MPOUCXOMAIIUMH € dPH-
poMm, U yuyacTkamu rpaduka. K xax- 0 T,
JIOW MO3UIMH TIepBOro crosibna noj-

GepyuTe COOTBETCTBYIOUIYIO NO3UIMIO BTOPOrO M 3anMuiuTe B Tabauuy BbIOpaHHbIC
1 pbl 10 COOTBETCTBYIOIUMMHU OyKBaMH.

ITPOLECCHI YYACTKU I'PADPUKA
A) oxytaxaeHue napoB 3dupa 1) BC
b) kunenue 3¢upa 2)CD
3) DE
4) EF
Orser: A b
Ha pucyHke n3o0paxxeHbl 1Ba OJHHAKOBBIX JJIEK- —. +

TPOMETpa, IIapbl KOTOPBIX MMEIOT 3apsibl Ipo-
THBOMOJIOXKHBIX 3HaKoB. Eciu ux mapel coeau-

HUTh MPOBOJIOKON, TO MOKa3aHus OOOMX 3JEK- 3 3

TPOMETPOB 5 5
1 1

1) cranyt paBHblMH2 A N

2) He u3MEHATCA
3) craHyT paBHBIMH |
4) craHyT paBHbIMH 0

Ha pHucyHKe noKa3aHO HallpaBj€HHE BEKTOpPa HAIpPHKEHHOCTH IJICK- :]1 (.]2
TpUYECKOro noss E B Touke A, paBHOYJaJIEHHON OT PAaBHBIX 110 MO-
IYJII0 TOYCYHBIX 3apAI0B ¢ H ¢go. Kakue 3HakH MMEIOT 3apsabl?
- A
-
) ¢1>0; g2<0 E

2) ¢:>0; g2>0
3) 6]1<0; q2<0
4) ¢1<0; g,>0

K 6arapee ¢ 3/1C, paBHoit 24 B, 1 BHyTpEHHUM CONpPOTHBIEHHEM 2 OM MOJIKIIOYHIH
pe3ucTop ¢ conportusieHreM 4 Om. KakoBa cuiia Toka B LieH?

OTBer: A.

Jlyu cBera J1a3epHOHM yKa3KM MajaeT Ha MOBEPXHOCTh CTEKJIAa M PACIPOCTPAHAETCH B
crekiie co ckopocThio 200 000 km/c. KakoB nokazaresib peaoMIeHHUs cTeka?

OrtBerT;

23



17

18

19

Ha pucyHke nokazaHa merns NOCTOSHHOTO TOKa, CO- £
Aepxailas UCTouyHuK toka ¢ DJIC &, pesucrop R, + I

upeocraT R;. EciM yMeHBIIUTH coOmpoTHBIEHHE
peoctata R 10 MMHMMYyMa, TO KaK H3MEHSTCS IIpH
3TOM CHJIa TOKa B LENH M CyMMapHas TeIUloBas
MOIUHOCTh, BBIACISAIONIAACS Ha BHEIIHEM YYacTKe
uenu? BHYTpEHHHM CONPOTHBIIEHMEM HCTOYHHKA R R
TOKa MpeHetpeys. 1 2
JI71s KK I0H BEIMYHHBI ONPEIENIUTE COOTBETCTBYIOIIHMI XapaKTep U3MEHEHHS:

1) yBenuuutcs
2) yMEHBLIUTCA
3) He U3MEHHUTCH

3anuiuuTe B TabaMLy BbIOpaHHbIE HU(PHI I KAXKAOH QU3NUECKOH BETHUUHEL. L[mb
DBl B OTBETE MOTYT MOBTOPATHCS.

CyMMapHas TernjioBas MOUIHOCTb,
BBLAEIIAIOLIAACS HA BHEIHEM yYacTKe LeNU

Cuila TOKa B LIENH

3apspKEeHHasi 4acTHUIla MacCoil m, Hecyllasi TOJOKHUTENbHBIA 3aps] ¢, IBUKETCS Tep-
NIEHAMKYJIAPHO JIMHUAM MHIyKLUMH OJHOPOIHOIO MArHUTHOTO MO B 110 OKPYXXHOCTH
CO CKOPOCTBIO . JIeHCTBHEM CHIIBI THKECTH NpeHeOpedb.

VY CTaHOBUTE COOTBETCTBHE Me¥AY (GU3HYECKMMH BEIHMUYUHAMH U (HOpMyJIaMH, IO KO-
TOPBIM UX MOXKHO paccuuTaTh. K KaXa0i NO3UIMHU IEPBOI0O CTOI0IA NOA0EPUTE COOT-
BETCTBYIOUIYIO NIO3ULHIO BTOPOTO M 3aUIUMTE B TaOuuily BhIOpaHHbIE HUGPHI MO CO-
OTBETCTBYIOLIUMH OyKBaMH.

OU3SNYECKUE BEJIMUMHDbI ®OPMVIJIbI
A) Moaynb MarHWTHOU CHIJIBI, ACHCTBYIOIIECH HA YacTHU- v

) -—%»
uy qB
b) nepuox oOpaiieHHs YaCTHIIBI [0 OKPYIKHOCTH 5 MO
) 4B

2um

) 4B

4) quB

A b

Ortser:

CBs3aHHAs CHCTEMA 3JIEMEHTAPHBIX YACTHL COACPKHT 14 HEHTpOHOB, 13 MPOTOHOB U
10 371eKTpOHOB. 3Ta CUCTEMA YaCTHULL SBJISAETCS

.
1) HeHTpaabHBIM aTOMOM KPEMHHS |, Si
2) HOHOM KpEMHHUs 1 4 7 Si

7
3) HMOHOM AIOMHHHSA ) Al

98 27
4) HEUTpaJIbHBIM aTOMOM ATIOMHHHA |5 Al -




20

21

22

23

N3 xakoro sapa B pe3ysibTaTe ABYX IOCJIEA0BATEIbHBIX G-pacnagoB oOpa3yercs AApo

2 P0?

D) ’iRn
2) %Rn
3) *,Hg
4) " Ra

Ha pucynke mnpencraBieH
rpapuK U3MEHEHHs 4HCIa
A0ep HaXOAALIErocs B TpoO-
OUpKe paaHO0aKTHBHOIO H30-
TOMa C TEYCHUEM BPEMEHH.
KakoB nepuon mnonypacnaga
sTtoro usoromna? OTBeT 3amnu-
IIMTE B MecALaX.

Ortger: Mecsu(-a, -€B).

Ha pucynke u3obpaxkeHa ynpouiéHHas qUarpaMma >HEpreTH-
YECKHX ypOBHEH aTroMa. HyMepoBaHHBIMHU CTpEIKaMH OTMeYe-
Hbl HEKOTOPBIE BO3MOXXHBIE MEPEXOABl aTOMa MEXAY ITHMH
ypoBHsAMH. Kakue U3 3THX 4YeThIpEX Mepexoa0B CBA3aHHI C MO-

IJIOUIEHHEM KBaHTA CBETA ¢ HAMMEHBIICH 3Hepmeﬁ H HU3JIy4e- E2

HHEM CBETAa HAUMEHBIIIEH AJIUHBI BOJIHBI?

YCTaHOBUTE COOTBETCTBHE MEXIy MPOLECCAMH TMOTJomeHus u  E
UCITYCKaHHUsA CBETA M CTPEJIKAMH, YKa3bIBAIOUIUMH JHEPreTHYe-
CKHe mepexoabl atoma. K kaxnoil mosuumd mepBoro crondua
NOAOEPUTE COOTBETCTBYIOLIYIO MTO3HIMIO BTOPOTO M 3aMMIIMTE B E,
Tabiuily BEIOpaHHbIE UGB 110 COOTBETCTBYIOLIMMHU OYKBAMH.

IMPOLECC
A) 1norjolleHHe KBaHTa CBETA
C HaUMEHBIIEH SHEPTHEH

b) wu3ny4yeHue cBeTa HaMMEHbLIEH

JJIMHBI BOJIHBI

N, 10" 4
6
AN
2 Ny
\\‘
T —
0 1 23456 78 ¢twmec
O ____________
E4
E3
A
A
Yy v
1 2 34
SHEPTETUYECKUM MEPEXOM
) 1
2) 2
3) 3
4) 4

Otser; A

VYdeHuK u3y4an B MIKOJBHOI naboparopuu KojieOaHHs MaTEMATHYECKOTO MAasTHHKA.
Pe3ynbrarel u3MepeHHii KaKuX BeJTUYHH AaayT €My BO3MOXHOCTb PaCCUUTATh YaCTOTY
MaJIBIX KOJIeOaHHH MaTEMAaTHYECKOTrO MasTHHKa? .

1) Maccel MasTHHKA m ¥ 3HaHKE TaONIMYHOTO 3HAYEHUS YCKOPEHHS CBOGOLHOTO

najgeHus g

2) ammuTyabl KoaeOaHUI MasTHHKA 4 U €ro Macchl m
3) ANMHBI HUTH MasATHHKA / ¥ 3HaHHE TaBIIMYHOTO 3HAYEHHS YCKOPEHHA

CBOOOIHOTO NaJeHUs g

4) aMIUHTY B! KOsleOaHUH MasTHUKA A U 3HaHUE TaGJIMYHOTO 3HAYEHHS

YCKOpeHHs CBOOOIHOTrO NajieHus g



24 HNmeeTcs ABa OAHWHAaKOBBIX 6ann0Hax, OCHAllICHHLIX MaHOMCTpaMH. B TNCPBOM, HaXO;

JSTCS TEJIMM, a BO BTOPOM BOJOpPOA IpU KOMHATHOW TemriepaTtype. [lokazaHus maHo-
MeTpa nepsoro 6amiona cocrapisitor 100 klla, a Broporo — 200 xIla. bannons! coenu-
HAIOT KOPOTKHMM LUIAHTOM M OTKPBHIBAKOT KpaHbl. CYMTas HEM3MEHHOW TeMIiepaTypy
ra3oB, BLIOEpPUTE U3 MPEITIOKEHHOTO IIEPEUHS 084 YTBEPKIACHHS, KOTOPbIE COOTBETCT-
BYIOT pe3yJibTaTaM IMPOBEJACHHBIX 3KCIIEPUMEHTAIbHBIX HAOMIONEHUN, U YKaKUTE UX
HOMeEpa.

1) TIlepBoHa4aabHO KOJHYECTBO MOJIEH resius B IepBoM OailioHe B 2 pa3a Oouibliie
KOJIMYECTBa MOJICH BOJOPO/a BO BTOPOM OalIOHE;

2) IlepBoHauyaJbHO MacChl ra30B B 0A/UIOHAX PAaBHBI,

3) Tlocne yCcTaHOBJIEHHUS paBHOBECHUS AABJICHHE B EPBOM OaIHOHE YBEIHYUTCSA

B 1,5 pasa;
4)  Tlocse yCTaHOBIEHHS PABHOBECHS JaBICHUE BO BTOPOM OaJIIOHE YMEHBLIMTCS
B 2 pasa; ,
5) Ilocie OTKpHITHS KPAaHOB [JaBjicHHE B IIEpBOM OajuloHe OyJET MEHBLIE, YEM BO
BTOPOM.
OtgeT: L l

Yactb 2

Ipu evinonnenuu 3adanuii 25-27 vacmu 2 6 61anxe omeemos Ne 1 paoom c Homepom 6bi-
nonnsemozo Bamu 3adanua sanumume omeem. Eounuyvl usmepenua usuyeckux eenu-
YUH nucamv He HYHCHO.

25 | JleTsmas TOPU30HTAIBLHO CO CKOPOCTHI0 20 M/C MIIACTHIIMHOBAS IyJIsl Maccou 9 r 1o-
najaeT B rpy3 HEMOABH)KHO BUCALIMI Ha HUTH JIHHOM 40 CM, B pe3ybTaTe 4ero rpys
C NIPWIKIIIIEH K HEMY IMyJiel HauMHaeT COBEpIIaTh KonebaHus. MakcuMasbHbIH yron

OTKJIOHEHHs HUTH OT BEPTHKAJIM IIpH 3TOM paBeH a = 60°. KakoBa macca rpysa?

OrtserT: T.

26 Kycok nbaa, nmeromuii Temnepatypy 0 °C, moMemgn B KaJIOpUMETP € NIEKTpOHArpe-
BaTtesneM. UToObI peBpaTUTh 3TOT JEN B Boay Temmneparypoi 20 °C, tpebyercs Konu-
yectBo TemioTel 100 k/k. Kakas TeMmepaTypa yCTaHOBHTCS BHYTPH KalOpHUMETPa,
ecny JEI MOJYYUT OT Harpesatess KonuuecTBo TernoTsl 75 kJk? Temno€MkocThio
KaJIOpHMETPa M TEIIO0OMEHOM ¢ BHEIIHEH Cpelok IpeHedpeyb.

OtserT: °C.

26



[I B 3amrpuxoBaHHON 0061aCTH HA PUCYHKE JICHCTBYET
OJIHOPOOHOE MAarHMTHOE I0JIE€, HANPABJICHHOES Mep-
NEHIUKYSPHO TUIOCKOCTH pucyHka, B =0,1 Tm. |
[IpoBOIOYHYIO KBaJPaTHYIO PaMKy CONPOTHBIICHH-
em R=100M u cropoHoit /=10 cM mnepeMeLIarT
B INIOCKOCTH PHUCYHKa TIOCTyNaTreabHO CO CKOpO-
cTeI0 0 = 1 M/c. UeMy paBeH MHAYKLUHOHHBIH TOK B
paMke B cocToaHUU 1?7 OTBET 3amMIUMTE B MUIUIH-
amIepax.

OTBeT; , MA.

[ He 3a6yobme nepenecmu 6ce omeemst 6 ba1anx omeemos Ne 1.

[na 3anucu omeemoes Ha 3adanus 3moii wacmu (28-32) ucnonw3zyiime o1anx omeemos Ne
2. 3anumiume cnauana Homep 3adanua (28, 29 u m. 0.), a 3amem pewienue coomeemcm-
syrouien 3a0avu. Omeemol 3anucviéatime 4€mro u pazdbopuueo.

Ha pucyHke u3oOpaxeHsbl rpapuku ABYX IIpoO- T

LUECCOB, MPOBEACHHBIX C UACAIBHBIM ra3oM IIpH
OJHOM U TOM K€ AaBieHUHU. ['paduku npoueccos

|
npencTaBieHsl Ha pucyHke. [lodemy uzobapa I
nexuT Bbiie u300apel 11?7 OtBer nosicuure, yka- /
3aB, Kakue (PU3NYECKHUE 3aKOHOMEPHOCTH Bbl 2l o

HCIOJIb30BAJIU 1J14 OO0BbSICHEHHUS. ) 0

Xy

Ilonnoe npasunvroe pewenue kaxcoou u3 3aoaqy 29-32 001xcHo cooeprcams 3aKOHbL U
Gopmynsl, npumenenue KOmMopvIX HEOOXO0UMO U OOCMAMOYHO ONA PEWeHUA 3a0asu, a
mMaKsce Mamemamu4ecKue npeodpas06anus, paciémsl ¢ YUCIEHHLIM OMEEMoM I npU He-
00X00UMOCMU PUCYHOK, ROACHAIOW{HIL Deuienue.

29 Ha rnaakoH TropU3OHTadbHOM IOBEPXHOCTH v
CTOJIa ITOKOMTCSl TOpPKa C JBYMsi BEpILUMHAMH,
5 - Sh
BBICOTBI KOTOPBIX /1 K Eh (cMm. pucyHok). Ha L >
NpaBoif BepUIMHE FOPKH HaxoauTces maiba. Ot

4 A 4
. P RV T G A SR
HE3HAUMUTENBHOIO TOMYKA 111aiiba | ropka mpu-

XOIAT B ABMIKEHHE, NPHUYEM 1Iaiba NBHKETCA
BJIEBO, HE OTPBIBAACH OT ITIAJAKON TIOBEPXHOCTH
TOPKH, a MOCTYNATENbHO ABHXKYIIASCS IOpKa
He oTpbIBaeTcd ot c¢roja. CkopocTh 1waiiObl Ha
JIEBOW BEpIIMHE NOPKH OKa3anach pPaBHOH o.
Hajigure oTHOLIEHHE Macc LIAH0bl U TOPKH.

[{ukn TennoBoM MaiiMHbI, pabO4YUM BEILECTBOM KOTOPOH SIBJISETCS OAMH MOJb Hjie-
QITBHOTO OIHOATOMHOTO I'a3a, COCTOMT M3 U30TEPMHUECKOTO PACIIMPEHHS, H30XOPHOTO
OXJIQX/ICHUA M aanabaTHyeckoro cxarusi. B M30xopHOM Ipouecce TemnepaTypa rasa
noHmwxkaercs Ha AT, a pabora, coBepIli€HHAs ra30M B H30TEPMHUUECKOM MPOLIECCE, PaB-
Ha 4. Onpenenurte KIIJ] TenmoBoi MauHslL.

30
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31

OmMm; ero DJIC £=110B.

32

Kakas TemnoBas MOIHOCTE OY/JIeT BBIACNATECS HAa PE3UCTOPE R, R,
R; B cxeMe, u300pax€HHON Ha PUCYHKE, €CJIH PE3UCTOp R,
NeperopuT (IpeBpaTUTCs B paspeiB Henu)? Bcee pesucTopsl,
BKJIFOYEHHBIE B CXEMY, HMEIOT OJIMHAKOBOE COIIPOTUBJICHHE
R =20 OM. BHyTpeHHee CONPOTHBJICHHE HUCTOYHHKA » =2 R,

o 1
Mertanueckas IiacTuHa 00Jy4aeTcsi CBETOM 4acToTor v = 1,610 5 I'u. Beuieraro-
M€ U3 TUTACTUHBI (OTORJIEKTPOHBI MIONA/IAI0T B OJHOPOJIHOE JIEKTPUUECKOE MOJIC Ha-

-

npsokEHHOCTRIO 130 B/M, npuuéM BekTOp HanpsHKEHHOCTH E 1o HampaeieH K muia-
CTHHE NEPIEHIUKYJISIPHO €€ NOBEpXHOCTU. Mi3MepeHus oKa3aiH, YTO Ha pacCTOSIHUH
10 cM OT NIacTUHBI MakCHUMajbHas KUHETHYeCKas JHEeprus (OTO3IEKTPOHOB paBHA
15,9 3B. Onpenenure paboTy BbIX0Ja 3JEKTPOHOB U3 JaHHOIO METAJLIA.
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BAPUAHT 2

Yactb 1

Ilpu evinonnenuu 3a0anuii wvacmu 1 6 on1anke omeemoe Ne 1 paoom ¢ nomepom gvinon-
HAemo020 Bamu 3a0anun (1-24) 3anuwiume nomep 6vtopanno2o omeema uau omeem. Eou-
HUYbL USMEPEHUA PUIUYECKUX 6ETUYUH RUCAMY HE HYIHCHO. '

1 Ha pucynke npencrasneH rpapuk 3aBUCH- S, M )
MOCTHU HYTH S BEJIOCHIIEJUCTA OT BPEMEHH . 250 x
Onpenenure UHTEPBAJ BPEMEHH IOCJIE Ha- ‘
yaja JBM)KEHHUs, KOrJda BEJIOCUIEIUCT IBH- 200 /
rajcs co CKOpPOCThIO 2,5 m/c. 150 /
1) orOmo10c¢c 100
2) or10 n030¢c 50
3) or30m050¢ 0 10 20 30 40 50 60 70 7, ¢

4) or50 mo 70 ¢

Mumo 3eMJIH JIETHT aCTEPOM B HANPABJICHHH, \

MMOKa3aHHOM  Ha  pPHUCYHKE  IIyHKTHPHOH \
crtpenkod. Bexkrop F), mnokaseiBaeT cuily 3

NpUTSOKEHUs actepouaa 3emuéi. HM3ssecTHo,
yro Macca 3emnn B 10° pa3s Gonblre Maccol
acrepoua. Brone kakod crtpenku (1 wnm 2)
HanpapjieHa W 4YeMy paBHa N0 MOIYJII0 CHIIA,
JeicTBylomass Ha 3eMII0 CO  CTOPOHBI
acrepouna?

1) Bnons cTpenku 1, paBHa F

2) Baons cTpenxu 1, paBHa 10° Fa
3) Bmons cTpenxu 2, papHa 107 F
4) BHONb CTPENKH 2, paBHA Fo

3 ] Kybuk Mmaccoit |1 Kr MOKOMTCS Ha IJIAIKOM TOPHU3O0H-
TAIBHOM CTOJIE, CKAThIA ¢ OOKOB MPYXKHHAMH (CM. pH-
cyHOK). JleBast npyxuna xéctkoctbio k; =400 H/m

cxkata Ha 4 ¢cM. C Kakoil CuIoH npaBas MpyXHHa Jei-
CTBYET Ha KyOHK?

OrgeT: H.

4 CkopocTs rpy3a mMaccoit 2 kr paBra 4 m/c. Onpeaenure KHHETHIECKYIO SHEPTHIO rpy-
3a.
OtBeT: JIx.
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5 JIBa oMHAKOBBIX OPYCKa TONIMHOMN 4 CM KaXblii, CB3aHHEIE APYT C
ApYyrom, IU1aBaloOT B BOAC TakK, YTO YPOBEHb BOABI NPUXOJUTCS Ha rpa-
HHLYy MEXIY HUMH (CM. PUCYHOK). Hackonbko yBeauyutcs riayOuHa
HIOTPY>KEHHUS CTONKH OPYCKOB, €CJIM B Hee JT00ABUTH CIIE TPH TAKMX XKE
Opycka? OTBET 3alIHLINTE B CAHTUMETPAX.

OtBerT: CM.

6 MaccuBHBI# IPy3, OABEMIEHHBIH K MOTOJNKY Ha NPY)KHHE, COBEPLIAET BEPTHKAIBLHBIE
cBoOoaHble KoaeOanus. [IpyxuHa Bcé Bpems octaércs pactsaHyTod. Kak Benér cebs
NOTCHIMAIbHAs SHEPTUA I'Py3a B NOJIE€ TSHKECTH U €ro CKOPOCTh, KOTAA TPY3 ABHIXKETCS
BBEPX OT MOJIOKEHUS paBHOBECHS?

151 KX 10M BETMUMHBI ONPEACIIUTE COOTBETCTBYIOIIMH XapaKTep H3MEHEHHS :

1) yBenu4uBaercs
2) yMeHbluaercs
3) He U3MEHAETCS

3anumure B Tabauuy BoIOpaHHbIe UHUOPHI i Kaxaoi usuueckoi BenuuuHbl. [{ud-
pBI B OTBETE MOTYT [TOBTOPATHCA.

IloTrennuanpHas SHCPIrUus rpysa B

CkopocTth rpysa
T10JI€ TSKECTHU P Py

II ABTOOYC Maccoil m, OBHXXYIIMHCS MO MPSIMOJIMHEHHOMY TOPH3OHTAJILHOMY YYacTKy
: JIOPOTH CO CKOPOCTBIO U, COBEPLIAET TOPMOXEHHUE IO NMOJHOH ocTtaHOBKH. [Ipu Top-
MOJKEHHUH KoJ€ca aBToOyca He BpamawTtcs. KosdduuneHt TpeHus Mexay Koaécamu U
JOPOrOoH paBeH |l. YCTaHOBUTE COOTBETCTBHE MEXAY (GH3MYECKMMH BEIMYHHAMU H
dbopMynamMH, IO KOTOPBIM HX MOXXHO PacCUHTATh.

K kaxxnoi nosunuu nepeoro cronbua noadepure COOTBETCTBYIONIYIO MO3HMLMIO BTO-
pOro M 3anMINUTE B TAOIHIY BbIOpaHHBIE AP TIOJI COOTBETCTBYIOIIMMH OyKBaMHU.

OU3SNYECKUE BEJIMYNHBI OOPMYVJIBI
A) Monynb pabOThl CHIIBI TPEHHSI, NEHCTBYIO- 1) H8v
et Ha aBTOOYC mu?
2) g
. ng
b) Bpems, HeoOXxoaumoe Ul MONHOH OCTa- L
HOBKH aBTOOycCa 3) ng
2
4 mu
) 2
b
Ortser: A
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BpO)/HOBCKPIM JABHXKXCHHUECM MOXKXHO CUHUTATh

10

11

1) npouecc péCTBopeHHa IIOBapEHHOM COJIM B BOAE

2) OecnopsaA0YHOE ABHXKEHHE MOLIEK, POSAILUXCSA BeuepoM noa GoHapéEM

3) Oecnopsfo4HOE ABHKEHHE MHKPOCKOITHUECKHX KalleJIeK XHpa B MOJIOKE
4) TNPOHHMKHOBEHHE KHUCIOPOJA B INyOUHHBIE CJIOM BOJAOEMA

Bosnyx MeaneHHO HarpeBaroT B LIMJIMHIPE
noa nopiiHeM. IIpu 3ToM yacTe UMWIIHHIpA,
HaxoAsIascs Hal MOpILIHEM, coobulaercs
¢ armoc(epoil, a INOpUIEHb MOXET
CKONB3UTh C OYEHb MaJbIM TPCHUEM.
Kakoe u3 npuBea€HHBIX HM)KE ypaBHEHHMH

220B

TOYHEC BCEIO OIMHUCBIBACT npouecc,
NPOUCXOSAIMH MPU 3TOM C BO3YXOM IO/
nopuHeM? MEKTPOILTHTKA
MaJIOH MOILHOCTH
T
1) —=const
p
-V
2) = =const
) T
v
3) —=const
4
4) T-p=const

OTHOcHTeNbHAsA BIa)XHOCTb BO3/lyXa B 3aKphiToM cocyie 40%. Kakoii craHeT oTHOCH-
TeJIbHAA BIAXHOCTb, €CJIM 00BEM cOCy/la PH HEU3MEHHOH TeMIlepaType YMEHbLIINTE B
2 paza?

OrtBeT: %.

OnauH MOJIb OXHOATOMHOIO HIEAJBLHOrO Ia3a y4acTBYeT y 1 1
B npouecce 1-2, rpaduk KoTOporo H300pa)keH Ha pH-
CyHKe B koopauHatax V-T (V — o6beM u T — abcomoT-
Has TeMIieparypa rasa). Kak uaMeHsioTcs B XOI€ 3TOro
npoiecca BHYTPEHHSS SHEPTHUs I'a3a v ero JaBjieHue? .

I[J'IH Ka)XA0H BEIUYHHBI OonpeaciIuTe COOTBCTCTB}’IOI_HI/Iﬁ 4
XapaKTep U3MCHECHHUS . .

v

1) yBemuuuBaercs 0 T
2) yMeHbIHaeTCH
3) He u3MeHseTCH

3anummTe B Tabnuiy BeIOpaHHBIE LUGPBI U KaXA0H (u3nyeckoil Beanuunbl. ud-
PbI B OTBETE MOT'YT MOBTOPSTHCA.

BHyTpeHHss 3HEeprus rasa HaBneHue rasa




12

13

B HauyanbHBIH MOMEHT B COCYIE O] { °C
JAETKUM IOPLIHEM HAXOJUTCH TOJBKO ’

xunkuit 3¢up. Ha pucyHke nokaszan 60
rpaduK 3aBUCUMOCTH TEMHOEpPATYphl ¢ 40 ¥--
3¢Hpa OT BPEMEHU T €r0 HarpeBaHUs

U TIOCJEAYIOUIETO OXJXKACHHUS. Y- 20 YA
TAHOBHUTE COOTBETCTBHE MEXIY IMpPO-

eCCaMH, TPOUCXOIAIMMH C 3¢u- - 0

poM, M ydacTkamu rpaguxa. K kax-

'*w

JOW TIO3MLIMM TMEPBOTO CTONONA MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIIMIO BTOPOrO M
3anyuinTe B Tabuuiy BIOpaHHbIE NHQPPbI TOJ COOTBETCTBYIOLIUMH OyKBaMH.

[TPOLIECCBI
A)xonzaeHcanus 3pupa
B) narpeBanue xwuakoro s¢upa

YYACTKU I'PAOUKA

1) AB
2) BC
3) DE
4) EF

OTBeT:

Ha pucyHke n300pakeHbl 1Ba OAMHAKOBBIX 3JIEK-
TPOMETpA, LUApPbl KOTOPbIX MUMEIT 3apsAibl NpO-
TUBOIIOJIOXHBIX 3HakoB. Ecinu ux mapsl coenu-
HHUTb MPOBOJIOKOH, TO MokazaHusi 0OOUX DIeK-
TPOMETPOB

1) mnoka3aHue 37EKTpOMETPa A CTAHET PaBHbLIM
1, moka3aHue anekTpoMerpa b — paBHbIM 3
2) mOKa3aHHA JIEKTPOMETPOB HE U3MEHATCA

3) mnoxa3zaHusi OOOMX JJIEKTPOMETPOB CTaHYT
paBHBIMH 2

4) mnoka3aHusi OOOUX BIEKTPOMETPOB CTaHYyT
paBHbIMH |

ITo xako# u3 crpenok 1—4 HanpaBiaeH BEKTOp HANPsHKEHHOCTH

JIEKTPUYECKOro noJyid £, CO3AaHHOro AByMs Pa3HOUMEHHBIMH
HETIOABIKHLIMH TOYEYHbIMH 3apsgaMH B Touke O (CM. puCy-

HOK, ¢ > 0)? Touka O paBHOyAajJeHa OT 3aps10B.

1
2) 2
3) 3
4) 4
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B cxeme, u3o0Opax€éHHON Ha pucyHke, DJIC MCTOUHMKA TOKAa paBHa Er
5 B, a ero BHyTpeHHee conpotuieHue 2 OM. Cuna Toka B uenu 1 A. :{
KakoBo noka3aHue BOJILTMETpPA, €CJIH OH HACaTbHbINH?
O
Otger: B. . —__—
- R

' JlnvHa BOJHBI cBeTa ja3epHOH ykasku paBHa 600 HM B Bo3ayxe u 400 HM B cTekJe.
KakoB nokasarens npesomiieHus cTekaa?

OtBeT:

17 Ha pMcyHKe MoOKa3aHa Lemb [OCTOSHHOIO TOKa, CO-
Jepkaias ucTouHuk Toka ¢ DIC £ u nBa pesucropa:

"Ry ¥ Ry, Eciin kntou K 3aMKHYTh, TO KaK M3MEHATCH
[IPY 3TOM CHJIa TOKA 4epe3 pe3ucTop R, U HanpsKeHUE
Ha pe3ucrope R,;? BHYTpeHHHM CONpPOTHUBIICHUEM HC-
TOYHUKA TOKa MPEHEOpEUb.
JUiA KaKIOH BEJIMYMHBI OMNpEAETMTE COOTBETCTBYIO-
IUH XapaKTep U3MEHEHUA:

1) yBenauuurcs
2) YMEHBIIUTCH
3) He U3MEHHUTCH

3anuwuTe B TaONUIy BbIOpaHHbIE UOPDI 118 Kaka0# du3nueckoil Bennuunbl. Liug-
PBI B OTBETE MOT'YT [TIOBTOPSATHLCA.

Cuna Toka gepes pesucrop R, HanpsokeHnue Ha pesucrope R,

3apsyKeHHas 4acTUIla MAcCOM m, HECyllas MOJOXKMTEIbHBIM 3apsi ¢, IBHKETCS CO
CKOPOCTBIO v MO OKPY)KHOCTH pajuycoM R NepneHauKkyIapHO JUHUAM UHAYKLHH OJI-
HOPOJHOTO MarHUTHOI'O 11oJid. JeHCTBHEM CHIIBbI TSXKECTU NPEeHEOpEUb.
YCTaHOBUTE COOTBETCTBHE MEXIY (DHU3MYECKUMHU BeIMYMHaMU M (OPMyJIaMH, MO KO-
TOPBIM HX MOJKHO PaCCUUTATh.
K KaX[10i MO3HIMHU MEPBOro cToidua noAGepuTe COOTBETCTBYIOLIYIO MO3ULIMIO BTO-
pOro  3anMiuTe B TaOAMILy BbIOpaHHBIC IJ,H(i)pr‘HOI[ COOTBETCTBYIOILIUMHU OyKBaMH.

OUINYECKUE BEJIMUMHbI OOPMVJIbI
A) monyns cuisl Jlopenia, 1 qR
JCHCTBYIONIEN HA YACTHILY ) mov
b) HMHIYKIHMA MarHUTHOTO IO 2) quR
2
3 muo
) R
mo
A b

Ortser:
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19

20

21

22

CBs3aHHas CHCTEMA JJIEMEHTAPHBIX YACTUL] COACPKHUT 13 HEUTPOHOB, 17 NPOTOHOB U

17 3nekTpOHOB. JTa CUCTEMA YaCTHI] SABJISAETCS -

30

1) unonom xnopa j;Cl

2) HOHOM aTIOMHHHS ?(3) Al

3) HEHTPATBLHBIM ATOMOM AMIOMHHHS |3 Al

4) HeHTpPaTBLHBIM aTOMOM XJIOpa 15 Cl

216
Slnpo mononus ‘g, Po o0OpasoBajoch B pe3yiabTare JABYX IOCIHEJOBATENbHBIX (-

pacnazioB HEKOTOpOro siipa. ITO AAPO

1) panona 5.’ Rn
2) paagus 354 Ra
3) panona éég Rn

218
4) actarta g At

Ha pucyHke mpuBenéH rpaduk 3aBUCHMOCTH .
173 25
yuclia HEpacnaBIUUXCA saep 2Ipousd Er ot
p aep sp 68 N, 1074

BpeMeHd. KakoB mnepuoa mosypacnanaa 3TOro
usoromna? :

OrBerT: C. 0 60 120 t,C
Ha pucyHke u3o0pakeHa YNPOLIEHHAA AUarpaMma SHEPreTH-  ()}------------
YECKUX yPOBHEH aToMa. HyMepoBaHHBIMH CTpE/IKaMH OTMEUC-
Hbl HEKOTOPBIE BO3MOXHBIE MEPEXOAbl aTOMa MEK/IY ITHMH E4
yposusMu. Kakue U3 3THX MepexoloB CBA3AHbI C MOIJIOIICHHU- 3
eM CBeTa HAMMEHbLICH JUTMHBI BOJHBI M M3dydeHMeM kBaHTa E, \
cBeTa ¢ HanbosbleH sHepruei?
VCTaHOBUTE COOTBETCTBHE MEJXKy [POIECCAMH MOTNIOWEHU U E| I
MCIyCKaHHsl CBETa U CTPENKAMHU, YKa3bIBAIOIMMH SHEpreTH4e-
CKHe mepexozbl aTroma. K Kaxao¥ MO3HIUM NepBOro crondua
noabepuTe COOTBETCTBYIOILYIO MO3HIMIO BTOPOTO H 3alHIINTE  F, Yy ¥
B TaO/uily BBIOpaHHbIE U(PBI MO COOTBETCTBYIOMMMH OYK- 1 234
BaMH. ‘
[IPOLIECC : SHEPTETUYECKUH
MMEPEXO/

A) TNOrIoLICHHE CBETa HAUMEHBILEH 1)

JUTHHBI BOJIHBI - 2)
B) wu3nmyueHHe KBaHTa CBETA C o 3)

HauOoJbIIeH SHEepruen 4)
OrtBer: A b
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24

Y4eHUK M3ydYall B LIKOJBHOH JJabopaTOpUU KOJeOaHHMs MAaTEMaTHUUECKOro MAasiTHHMKA.
Pe3ynbTaThl M3MepeHHil KaKUX BEJMYHUH JalyT €My BO3MOXKHOCTb PacCuMTaTh CKO-
POCTh MasiTHHKA MPH NPOXOKACHUH TOJI0XKEHUS PABHOBECHA?

1) Maccel MasiTHUKA /1 U IJTMHBI €M0 HUTH /

2) Macchl MasgTHHUKA m U 3HaHUE TaOJIMYHOTO 3HAYE€HHsl yCKOPEHUs CBOOOJHOIO
NajgcHus g ‘

3) AAMHBI HUTH MAsTHUKA /, MAKCUMAJIBbHOIO YIJIa OTKJIOHEHHS OT [10JIOKEHHUS
pPaBHOBECHS M 3HaHUE TAaOJIMYHOTO 3HAUEHMs] YCKOPEHUs CBOOOHOIO Ma/ICHUS g

4) Maccel MassTHHKA M U aMIUIUTY bl €ro Kojaebanuil 4

HmeeTcs nBa 0AMHAKOBBIX OAJIJIOHAX, OCHALICHHBIX MaHOMETpaMH. B nepBoM, Haxo-
JISITCS TEJIUM, a BO BTOPOM BOJOPOA NPU KOMHATHOM TeMIieparype. [lokasanus MaHo-
MeTpa nepBoro 6amnona coctapsitor 200 klla, a Broporo — 100 kIla. bannons! coeau- -
HSIIOT KOPOTKUM IIUTAHTOM M OTKPBIBAIOT KpaHbl. CUMTas HEU3MEHHON TeMIepaTypy
ra3oB, BEIOEpUTE U3 MPETOKEHHOTO MEePEUHs 06a YTBEP)KACHUS, KOTOpPbIE COOTBETCT-
BYIOT pe3yJ/ibTaTaM IPOBEACHHBIX IKCIEPUMEHTANIbHBIX HAOMIONECHUHN, U YKAXKUTE HX
HOMepa.

1) IlepBoHayanbHO KOJUYECTBO MOJIEH resvs B MEpPBOM OajuioHe B 2 pasa Oosblie
KOJIMYECTBA MOJIEH BOJOPOAA BO BTOPOM OaJUIOHE;

2) IlepBoHauanbHO Macca rejus B IepBoM Oa/uIoHe B 2 pa3a 0oJsblIe Macchl BOAOPO-
J1a BO BTOPOM OaslyIoHE; _

3) Ilocne ycTaHOBJIEHMS paBHOBECHS IaBJIEHHE B MEpBOM OamioHe Oyaer Oosibuie,
4EM BO BTOPOM;

4) Tlocne ycTaHOBIECHUS paBHOBECHS JaBJICHUE BO BTOPOM OallsIOHE yBEJIUYUTCS B 1,5
pasa;

5) Tlocne OTKPHITUS KPAHOB MOKA3aHUs MAHOMETPOM HE H3MEHSITCSL.

Ortser: | |

YacTth 2

Ilpu évinonnenuu 3a0anuit 25-27 uwacmu 2 ¢ 61anke omeemoe Ne 1 paoom ¢ Homepom ébl-
nonusaemozo Bamu 3aoanun 3anumuume omeem. Eounuyst uzmepenusn uzuveckux eenu-
YUH nucamp He Hy3CcHo.

25

JleTsmas ropu30HTAJBHO IUIACTUIIMHOBAS IMyJig Maccoil 9 r nonaaaer B HEMOABHIKHO
BUCAIMH HAa HUTH JUIMHOH 40 cM rpy3 maccoll 81 r, B pe3ysbTare 4ero rpys ¢ npu-
JMIIIIEH K HEMY IyJIEH Ha4MHAEeT COBEplIaTh KojeOaHus. MakcuMaibHbIH yrona or-
KJIOHCHHUS HUTH OT BEPTUKAIU IIpH 3ToM o = 60°. KakoBa CKOpoCTh MyJIH Iepen nomna-
JJaHWEM B rpy3? '

OrtBerT: m/c.

Kycok npaa, nmetomuii remneparypy 0 °C, moMeléH B KaJIOpUMETP € 3JICKTpOHArpe-
BateneM. UToObl NIPeBPaTHTH 3TOT JIEN B BOAY TeMrepaTypoit 16 °C, tpebyercs Komu-
uecTBO Tem1oThl 80 kJxk. Kakas TeMnepaTypa ycTaHOBUTCS BHYTPH KallOPHMETpPa, €c-
71 1€ MOJIYyYUT OT HarpeBatess KoaudecTBO TerminoTsl 60 k/[x? TemnoéMKoCThIO Ka-
JIOPUMETPA U TEIIIOOOMEHOM ¢ BHEIIHEHN Cpellof MpeHedpeyb.

OtBeT: °C.
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B 3amtpuxoBaHHOH 001acTH Ha PHUCYHKE JEHCTBYET OJ-
HOPOJHOC MarHUTHOE I0JIE, MEPNEHANKYIAPHOE MIOCKO-
CTH pHCYHKa ¢ uHaykuuend B = 0,1 Tn. Kagpatuyro npo-
BOJIOYHYH) paMKy, COnpoTHBieHHEe KoTopoid 10 Om u
AnuHa CcTopoHbl 10 cm, mepeMelialoT B 3TOM I0j€ B
TJIOCKOCTH PUCYHKA MOCTYIATE/ILHO pABHOMEPHO C HEKO-
TOpoil  ckopocTeio v». Ilpu nomamaHuum  paMku

B MarHMTHOE MOJIE B NOJOXEHMHU | B HeH BO3HMKAET WHAYKLHOHHBLIH TOK, paBHBIN

1 MA. KakoBa CKOpPOCTb JABM)KEHHUS paMKu?

OtBerT: M/c.

He 3a6yobme nepenecmu eéce omeemst ¢ D.1ank omeemos Ne 1.

¢

Ana 3anucu omeemoeé na 3adanus 3moii wacmu (28-32) ucnonv3yime 61aHK omeemos
Ne 2. 3anuwume cnauana nomep 3aoanun (28, 29 u m. 0.), a 3amem peuienue coomeem-

cmeyoujeit 3a0auu. Omeemsi 3anucsléaiime 4émko u pazéopuuso.

28

JIBe MOpUMK OJHOTO M TOTO Xe WIealbHOro rasa Ha- p |
IpeBalOTCs B COCYax OAuMHAKOBOro oonéma. ['padu-

K{ NPOLECCOB INPEACTABICHbI HAa pUCyHKe. [louemy
n3oxopa I nexur Bbiuie uzoxops! 11?7 OTBET NOSICHU-

Te, yKa3aB, Kakue GU3uvecKue 3aKOHOMEPHOCTH Bbl
MCHOJIb30BAJIM U151 OOBACHEHHUS.

Ny

Honnoe npagunvnoe pewenue Kaxcoou uz 3aoau 29-32 001xcHo codeprcamb 3aKOHbBL U
gopmynsl, npumenenue Komopsix HeoOX00UMO U 00CMANOYHO ONA PeuteHusn 3aoaiu, a
MAaKkxMce mamemamuueckue npeoﬁpamsanuﬂ, pacué’mm C YUCNEHHbIM Omeemom U npu He-

00xX00uMOCmU PUCYHOK, ROACHAIOWUI Dellenle.

30

['opka ¢ AByMs BEpIUMHAMH, BBICOTHI KOTOPBIX
h u 3h, NOKOUTCA Ha IrMagKkoH rOpU3OHTANbHON
IIOBEPXHOCTH cToJIa (CM. pUcyHOK). Ha mpaBoii y
BEPLIMHE I'OPKM HAXOAMTCH LIakiOa, Macca Ko-

TOpoil B 12 pa3 meHble Macchl ropku. OT He-
3HAYUTEJIBHOIO TOJYKA 1aiba U ropka npuxo-
JAT B JBHKEHHME, NpH4YEM wiaiida JBHXKETCA
BJIEBO, HE OTPLIBASCH OT IJ1aJKOH MOBEPXHOCTH
FOpKH, a MOCTYNaTeJbHO IBHXKYLIAACA IOpKa
He OTphIBaeTCs 0T cTosa. Halaure CKOpOCTh

Y Y
R e i e R

FOPKH B TOT MOMEHT, KOrjJa Liaiiba oKaXXeTcs Ha JIEBOH BEpIUHHE TOPKH.

3h

[vkn TermoBoH MaulMHBL, pabOYHM BEIECTBOM KOTOPOH SBJISAETCS V MOJIEH Haeainb-
HOrO OJHOATOMHOIO ra3a, COCTOMT M3 HM30TEPMHUUECKOr0 PACLIMPEHHS, U30XOPHOIO
OXJIXKJICHUS U aadaTHYEeCKOro CkaTHsA. B H30XOpHOM Mpolecce TeMmieparypa rasa
nonmxkaercs Ha AT, a KIIJ] teroBoi Mauidubl paBeH 1. Onpegenure padoTy, CoBeEp-

IIEHHYIO Ia30M B U30TEPMHUUECKOM MpOLECCE.



31

32

Kakas TeruioBasi MOIHOCTh BBIJICNIAETCS Ha J1aMIle 4 B LEIIH, 1 3
coOpaHHOU MO cxeme, u300pakéHHoi Ha pucyHke? Corpo-
TuBIEHKE Jami 1 U 2 R; =20 Om, namn 3 u 4 R, =10 Om.

BHyTpeHHee conpoTuBieHHe UcTouHuka r =5 OM, ero DJ1C
£=100 B. 2 4

Er

MeTanueckas IIacTHa 00 1y4aeTcsi CBETOM YacTOTON v = 1,6:10"° I'u. PaGora BbI-
X0/1a 3JIEKTPOHOB M3 JaHHOrO MeTa/uta paBHa 3,7 »B. Beuletatomue u3 miacTvHel ¢o-
TOJJIEKTPOHbI HOMNAIAIOT B OJHOPOJIHOE DJJIEKTPUYECKOE II0JI€ HANpsSKEHHOCTHIO

130 B/M, npuuémM BEKTOp HaNMpsDKEHHOCTH E HampaBlieH K IUIACTUHE INEPIIeHUKYIISIp-
HO e€ noBepxHocTH. KakoBa MakcHManbHas KHHETHUYECKAs dHEPrus GOTOIIEKTPOHOB
Ha pacctossHuH 10 cM OT TIacTUHBI?

37



BAPHUAHT 3

Yacte 1

Ilpu evinonnenuu 3adanuii yacmu 1 ¢ onanke omeemos Ne 1 paoom ¢ Homepom evino-
naemozo Bamu 3adanus (1-24) 3anumume nomep evlopannozo omeema uiu omeem. Eou-
HUYbL UIMEPEHUA PUIUHECKUX 6eTUYUH RUCAMb HE HYIHCHO.

Ha rpaguke npuBemeHa 3aBUCHMOCTh CKOpPoO- 0, M/C A

CTH Teld OT BPEMEHH IIPU TPAMONHUHEHHOM 40
ABHkeHUH. OnpenenuTe yCKOpeHHE TeJa. //
”
1) 1w/ 20 P
2) 3w/ P
3) 4 wm/c?
4) 6wm/c’ .
0 1 2 3 4 5¢c
YeThIpe OOMHAKOBBIX KUPIHYA MAaCCOM M KaKIbli CI0KEHBI B A ]7

CTOIKY (CM. PUCYHOK). ECITH CBepXy MOJIOXHTH €IIE OIUH TaKOi

K€ KMPITH4Y, TO MOAY/b CUJIBI N, NIEHCTBYIONIIEH CO CTOPOHBI TEp-

' BOTO KMPIIHYA Ha BTOPO#l, YBEJTHUHTCS HA 4
3
) &
mg 1
2) 3 77
3) mg
4y Mg
) 2
K cucreme u3 Kybuka maccoit 1 kr M AByX ki ks 7;

NpYKHH  [PHIOKEHa I[IOCTOSIHHAasi  TOPH- Z,V\/W v MAA/
7 77

3ouTanbHas cuna F (cM. pucynok). CucreMma T T
MOKOUTCA. Mex 1y KyOMKOM H OIOpoi TpeHHs

HeT. JleBbli Kpail mepBON NPYXUHBI IPUKpeEIT-

néH K cTeHke. JXKECTKOCTh MepBO# MpYXHHBI

ki =300 H/M. JKécTkocTh BTOpOH MPYKHHEI

k, = 600 H/M. YnuHeHWe BTOpOH IPYXKHHBEI

paBHO 2 cM. UeMy paBeH MOy b CHJIbI F7?

Orser: H.
Teno Maccolt 1 xr, OpomeHHOE BEPTHKANBHO BBEPX C NOBEPXHOCTH 3€MIIH, AOCTUIJIO
MaKCHMalIbHOM BBICOTHI 20 M. Kakol kuHeTHYecKOH 3Heprueil o6aanano teno roryac

nocne Opocka? ConpoTuBIeHHEM BO3/1yXa IIpeHeOpeys.

OtBerT: JIK.
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5 KopoMmblIciio BECOB, K KOTOPOMY NOJABEIIEHbI HA HUTAX

JaBa Tena (CM. PHCYHOK), HaXOIWTCAd B PaBHOBECHH. d d
Maccel Ten m; = 2 Kr M my = 4 KI' COOTBETCTBEHHO, a ! 2
JuiiHa 1ieda d) = 60 cm. Uemy paBHa AMuMHA ruieda dh?
(KopoMbICZIO U HHTH CHUTaTh HeBecOMbIMH.) OTBeT
3alUILHUTE B CAHTUMETPAX.

OrBer: CM.

['py3 u300paKEHHOTO HA PUCYHKE MPY>XHHHOTO MasATHH-
Ka COBeplIaeT FapMOHHYECKHE KoJeOaHHs MEXIY Tod-
kamu 1 u 3. Kak MeHseTcs KuUHeTHYecKas JHEprus rpysa
MasgTHHKa W TOTE€HUMaJbHast JHEPrus IMpH JBHKEHHH
rpy3a MasTHHKA OT TOYKH 2 K Touke 1?

JInst KaK10¥M BENHYMHBI ONPENEeIUTe COOTBETCTBYOLIHH
XapaKkTep H3MCHEHHS:

- 1) yBenuuuBaeTcs
2) yMeHbLIaeTcs
3) He U3MEHseTCH

3anmuiuute B Tabnuily BeiOpaHHbie UG P! A Kaka0H pHusnueckoil BenuyuHsbl. Lludpsl
B OTBETE MOTYT MOBTOPSTHCS.

Kunernyeckas sHeprus [oteHuuanpHas 3Heprus
rpy3a MasiTHUKa ' NPY>KUHbI MasTHUKA

I'py3, npuBsA3aHHBI K HUTH, OTKJIOHMIHN OT NOJIOXKEHHUS PABHOBECUS U
OTIYCTUJIM U3 COCTOSIHMSA MOKos (cM. pucyHok). Ha rpadukax A u b
[I0Ka3aHO U3MEHEHUE (PU3MYECKUX BEJIMYMH, XapaKTEPH3YIOLUIUX [IBH-
XEHHE Ipy3a MOCJIE ITOro. YCTaHOBUTE COOTBETCTBHE MEXAY rpadu-
KaMHd U (pU3HYECKUMH BEJIHYMHAMH, 3aBUCHMOCTH KOTOPBIX OT BpeMe- ——+——
HH 5TH rpadHMKH MOTYT NPEACTABISATD. 0 x
K kaxxnoi no3unuu nepBoro crosidua noxdepuTe COOTBETCTBYIOLY IO TO3ULHIO BTOPO-
IO M 3alMIINATE B Tabuuily BbIOpaHHbIE LIUGPLI 10 COOTBETCTBYIOIUMMH OYKBaMH.

I'PAOUKHA OU3NYECKHUE BEJIMYUHBI
A)
' ' 1) xoopauHata x
! E 2) mpoeKIMs CKOPOCTH Uy
- | ' I . 3) xuHeTHYecKas sHeprus Ey
0 _ T ¢ 4) noTeHUHaNbHAs dHEprus Ey
b)
/\ T,
’ l/ N
OtseT: A b
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11

1) TOJNBKO B XHUIKHUX

2) TOIBKO B TBEPIBIX |

3) ToNbKO B ra3zo00pa3HbIX

4) B TBEPABIX, )KUIKUX U ra3000pa3HbIX

B Kakux Tenax — TBEPABIX, KUAKUX HIM Ta3000pa3HBIX — MPOUCXOAUT AU Py3us?

B repMeTHYHO 3aKpBITBIH MMaKeT W3-MOJI COKAa BCTABJIEHA M30THYTas
TpyOOYKa [JIsi KOKTEWIs (CM. pUCYHOK), BHYTPH KOTOPOH HAaXOQUTCS

HeOObIION CTONIOUK coka. Eciu 00XBaTHTh MakeT pyKaMH U Harpe-
BaTh €r0, HE OKa3blBas HA HETro JaBJEHHS, CTOJOMK COKa HAa4YMHAET
JBUIaTbCs BIIPABO K OTKPHITOMY KOHLY TpyOouku. Kakoii mpouecc

IMPOUCXOJHUT C BO3AYXOM B nakere?

1) u30XOpHOE HarpeBaHHE

2) U30TEPMHUYECKOE paCIIMpEHHE
3) wu300apHOE paciMpeHue

4) anuabaTHOE CHKATHE

Ha pucynke u300paxéH rpaduk 3aBUCUMOCTH TeMIepa-
TypbI TeJla OT MOJBOAMMOIO K HEMY KOJHYE€CTBA TEILIO-
Thl. Y eJIbHAs TEMJIOEMKOCTh BELIECTBA ITOTO TEJIa paB-
Ha 500 JIx/(xr-K). Uemy paBHa macca Tena?

OTtBer: KT.

T,K|\

410
380

350
320

-~

0

20 40 60 Q, kX

B Impouecce paClIMpCHHUs 1 monb Pa3peKCHHOT'O Irejiust €ro BHYTPCHHASA 3HCPIruUs BCE
BpCMs ocTaércs Heu3MeHHOW. Kak M3MeHstoTCs IIPH 3TOM TEMIIEpATypa rejimsa u €ro

nasieHue?

I[.Ilﬂ KaXKJ10M BEJIHYHHBI OIIPpCACINTC COOTBCTCTBy}OHlHﬁ XapaKTCp H3MCHCHUA!

1)  yBenuumBaeTcs
2)  yMeHblUaeTcs
3)  He u3MEHsETCS

3anumure B_Tabnuiy BeIOpaHHbIE LUGPBI A KaKIoH (pU3ndeckoil BeauuuHbl. Hug-

pbI B OTBCTC MOTYT [IOBTOPATHCA.

Temneparypa renus JlaBneHue remaus
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Ha pucynkax npuseneHs! rpaguku A u b aByx nporeccos: 1-2 u 3—4, npoucxoasmmx
' ¢ 1 Monb renus. I'paduku nocrpoensl B koopauHarax V-1 u p—V, rae p — nasnenue; V
— 00béM U T — abCoJII0THAS TeMIlepaTypa rasa. ¥ CTaHOBUTE COOTBETCTBHE MEXIY I'pa-
¢GHKaMH U YTBEPKACHHIMH, XapaKTepU3YIOUMMHU M300paxkEHHBIE HA rpaduKax Ipo-
LIECCHI.
K kaxao¥i Nmo3HIIMK NEpBOro CToyiOua noadepuTe COOTBETCTBYIOLIYIO MO3HULUHUIO BTO-
POro U 3aNUIIKTE B TAOJIHILY BEIOpaHHbIC HU(PHI IO COOTBETCTBYIOIUMMHU OyKBaMH.

I'PAOUKU ) YTBEPXJIEHUA
A) V) 1) Han rasom cosepmarot paboTy, npu
3TOM €ro BHYTPEHHSs SHEPIUs yBe-
| JIAYHUBAETCS.
11 2
-

2) Hanx razom COBepIIAOT paboTy, npH
3TOM Tra3 OTHOA€T ITOJOXHUTECIBHOE
KOJIMUECTBO TEMJIOTHI.

0 T 3) Ta3 nonyyaer MOJNOKHTEIBHOE KO-
JIMYECTBO TEIUIOTHl M COBEPLIACT
B) pi 3 paborty.

4) Ta3 monydaer MOJIOKHMTEIBHOE KO-
JIMYECTBO TEIUIOTHI, TIPH 3TOM €ro
BHYTPEHHSAS SHEPTUsl yYBEIHMIUBACT-
csl.

OrtBer:

13 Kakoii u3 nepeuncieHHbIX HUKE MPOLECCOB OOBACHIETCS SABJICHHEM 3JIEKTPOMArHUT-
'HOM MHIYKLHH?

1) B3auMHOE OTTaJKMBaHME JBYX Iapajljie]bHbIX MPOBOJAHUKOB C TOKOM, IO KOTO-
PBIM TOKH MPOTEKAIOT B MPOTHBOIIOIOKHBIX HANIPaBICHUIX
2) caMOmpOM3BOJIbHBIN pachaj sep

3) OTKJIOHEHME MarHMUTHOH CTPesKH BOIM3H IPOBOJHUKA C TOKOM

4) - BOBHHKHOBCHHC TOKa B METaILIMYECKOM PaMKe, HaXOﬂﬂmeﬁCH B TIOCTOSSHHOM
MAarHuTHOM I10JI€, TPH U3MCHCHUHU (bOprI pPaMKH
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'—_—“1 4 | [Ipoton p, BrereBunii B 3a30p MeXIAy MOTIOCAMH
2JIEKTPOMAarHuTa, UMEET CKOPOCTh U, HalpaBlIeH-

HYIO TOPH30HTAJIbHO IEPHEHIUKYIAPHO BEKTOPY

MHIYKUUMH B MarHUTHOro moss (CM. PUCYHOK, Ha
KOTOPOM KDPY?KOK C TOYKOH yKa3bIBaeT HampaslieHHE
AsyxeHus nporoHa). Kyna HanpasneHa aercTByto-

1[as Ha TIPOTOH cHia JlopeHua F?

<G

1) BepTHKAIBLHO BBEPX T

2) TrOpHU3OHTAJIBLHO BJIEBO <—
3) ot Habmoaatens ®

4) BEPTHKA/NLHO BHU3 ¥

E B uenu u3 IByX OJMHAKOBBIX MOCJIEI0BATENBHO BKIHOUEHHBIX PE3HCTOPOB 3a 4ac BbI-

Jensercsa Konu4yecTBo Teruorel paBHoe 200 Jx. Kakoe kosMuecTBO TeroTel Oyaet
BBIJEJIATLCS 33 4ac B LENHU, B KOTOPOH KOJIMYECTBO PE3HCTOPOB U MOJBOAUMOE K HUM
HarpsDKEHUE yBeJIHUueHo B 3 pa3a?

Orger: JIxk.

Kakomy u3 npeametoB 1-4 cooTBeTCTBYET M300paxeHne AB B TOHKOH JMH3E ¢ do-
KYCHBIM pacCTOSTHHEM F7 '

16

OtBeT:

[IpoTOH B OAHOPOAHOM MAarHUTHOM MOJIE IBHXKETCS MO OKPYKHOCTH. UTOOBI B 3TOM
10Ji€ ABUTajIach O OKPY>KHOCTH C TOH K€ CKOPOCTBIO 0-4aCTHLA, PaIHyC OKPYKHOCTH
¥ 4acToTa OOpallleHUs 0-4aCTULBI 10 CPABHEHHUIO C IPOTOHOM JOJKHBI:

1)  yBenuuuThCH
2)  yMCHBILIUTBCSH
3)  He U3MEHHTHCH

3anumute B Tabnuny BHIOpaHHBIE UQPB! 11 KaXXA0H dH3Hueckod BenuduHsbl. Lud-
Pl B OTBETE MOTYT IIOBTOPSATHCH.

Panuyc okpyxxHoctu Yacrota obpaieHus
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18

Ha HermoaBW)XHOM IpOBOJSAIIEM YEIUHEH-
HOM IIapUKe paauycoM R HaxoauTcs 3apsin
Q. Touka O — ueHtp mapuka, O4 = %,
3R
2
HOCTH JJIEKTPOCTAaTUYECKOro IOJs 3apsjaa
Q B Touke C paBeH Ec. UeMy paBeH Mo-
AyJb HanpsHpKEHHOCTH 31EKTPOCTATHYECKO-
ro nosist 3apsiga Q B Touke A u Touke B?

VY CTaHOBUTE COOTBETCTBHE MEK Iy GDU3MUECKMMH BETHIHHAMU U HX 3HAYCHUAMH.

K ka)xnoil mo3unmu 1nepBoro crosidina noadepure COOTBETCTBYIOUIYIO IO3UIMIO BTO-

POro U 3aUIIkTe B TaONHIy BbIOpaHHbIE HH(PBI OJ COOTBETCTBYIOUIMMHU OYKBaMH.

OB = 3R, OC = Monynbs HanpsHKEH-

OUSNYECKUE BEJIMUMHBI UX 3HAYEHUA
A) Moaynp HanpsXkEHHOCTH 3JEKTPOCTATUUECKOro MOJIA Ila- 1) 0
- pHKa B TOUKE A 2) 4E¢
b) Moaynp HanpsXEHHOCTH 3IEKTPOCTATHYECKOrO MOJIA Ila- E.
pHUKa B TOUKe B ' 3) N
Ec
A b

OTtBerT:

Ha pucyHke npezacrasieH pparment I[lepuonuyeckoit cucremst anementoB /.. Men-
nesneesa. [loa Ha3sBaHUEM Ka)KJ0T0 3JIEMEHTA MPHUBEICHBI MAaCCOBBIE YHUCIIAa €r0 OCHOB-
HBIX CTaOMJIBHBIX U30TONOB. IIpH 9TOM HMXKHHH HHIEKC OKOJIO MacCOBOIO YMCIIa yKa-
3bIBaeT (B MPOLEHTaX) pacnpoOCTPaHEHHOCTh U30TOIA B IIPHPO/IE.

Li 3| Be 415 B
2 H JIUTUI BEPMMHFI BOP
793 67,4 9100 1180 1020
| Na 11|Mg 12]13 Al
3 HI HATPUH MATHHH AJIIOMWUHHHA
23100 24'7926112510 27100
K 19|Ca 20| Sc 21
| AV KAJIWH KAJILLAHA CKAHIMM
4 3993 4'16,7 4097 4'42,1 45100
29 Cu| 30 Zn| 31 Gal
V MEJib LIUHK TAJUTUN
6369 6531 644966286819 6960 7140

YKa)XUTe 4MCJIO0 NMPOTOHOB M YHUCJIO HEHUTPOHOB B S/IPE CaMOTO PacHpOCTPaHEHHOrO

H30TOIIa MarHus.

1) 12 nporoHoB, 24 HelTpoHa

2) 12 nporoHoB, 12 HEHTPOHOB

3) 24 nporoHa, 12 HEHTPOHOB

4) 12 npotoHOB, 13 HEHTPOHOB
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20 Kakoe u3 nepe4yuciieHHbIX M3Jy4YeHHH HE OTKIOHAETCS B 3JCKTPUYECKOM H MarHuT-
HOM T10J1s1X? '

1) P-uacTuisl

2) y-u3IyueHHUE

3) o-4yacTHUIIbI

4) TMOTOK NIPOTOHOB

21 | U3 anpep tanius 2%81T1 npu B-pacnaze ¢ N, 10204

MIEpUOJIOM TMoJlypacnazna 3 MHH oOpa- 10
3yIOTCsl cTaOuibHBIE siapa CBUHLA. B 8 D
MOMEHT Hauana HabnoieHus B obpasie

conepxurca 8-10% spep Tammms. Ye-
pe3 Kakyio W3 TO4eK, KpOMe Hayaa Ko-
OpIMHAT, TPOHAET rpadgHK 3aBHCHMO-
CTH 4YHMCla sJAEp CBUHIA OT BPEMEHH
(cM. pucyHOK)?

[ NS )

0 3 6 9 12 15 18 7, vuH

OTtBeT:

[z VCTaHOBUTE COOTBETCTBHE MEXAY (HHU3MYECKUMH BETMYHMHAMH U GOPMYJaMH, IO KO-

TOPBIM X MOXHO PaccuuTath (V — 4acToTa QOoTOHA, # — nocrosHHas IlinaHka, p — um-
nyasc ¢porona). K kaxaoi Mo3uiiiuy nepBoro cTondua noxdepuTe COOTBETCTBYIOLLY IO
IO3UIIMIO BTOPOrO M 3alUIIMTE B TaONUIY BHIOpaHHbIE LMQPBI 1O COOTBETCTBYIO-
MMM OyKBaMH.

OU3BUYECKHWE BEJIMUMHDbI OOPMVIJIbI

A) 1MHa BOJHBI (OTOHA p
D n
b) osneprus ¢orona h
2) »p

3) h-v
Y
4) h

A b

OTtBeT:

23 VYEeHHK U3y4aeT 3aBUCUMOCTD MEPHO/Ia JIE€KTPOMArHUTHBIX KONEeOaHUH B KOHTYpE OT
EMKOCTH KoHleHcaTopa. Kakue Ba KOHTypa OH JIOJDKEH BBIOpATh IS 3TOrO UCCIIEN0-
BaHug?

1) L C 2) Lé__c 3) Lé__c 4) L8 =—C
% 1 é |1 i .
L8 —=—2C — —_ C 2L ==2C
2 2
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24 Ha pucyHKe NpUBEAEHBI MpaQMKH 3aBHCHMOCTH AV Me
NPOEKIH cKopocTel V, Ha OCh ox ABYX MpPSIMO- 9 1
JMHEHHO ABMXKYIIMXCS Tel oT BpeMmeHu 7. Mx
NPUBEACHHOTO HHKE CIIUCKA BHIOEpUTE ABA Mpa- 6 /
BUJIBHBIX YTBEPXKICHHUS U YKaXKHUTE UX HOMEDA. i 2
3
1) Ilpoekuusi yckopeHHs Tejaa | MEHBIIC MPOCK- t,C
¥ YCKOPEHHUS Tena 2. 0 // >
2)  TIpoekuus yckopeHus tena 1 pasHa 0,3 m/c.
3) Teno 2 B MOMEHT BPEeMEHH 15 CeKyHI HaXOiH- -3 1020 30

JIOCh B HAa4aJIe OTCYETA.

4) TlepBble 15 cexkyHna Tena ABUTalIMCh B pa3HbIC
CTOPOHBI. ‘

5) Tlpoexius yckopeHus tena 2 paBHa 0,2 m/c.

Ortger: | I

Yacrb 2

IIpu eévinonnenuu 3adanuin 25-27 ywacmu 2 ¢ 6ranke omeemog Ne 1 paoom ¢ Homepom 6bl-
nonnaemozo Bamu 3adanun zanuwiume omeem. Eounuysl usmepenun uiuueckux eenu-
YUH RUCamy He HYICHO.

MHMO OCTaHOBKH IO MPSIMOM YJIHIle NpOe3kKaeT Ipy30BHK co ckopocThio 10 m/c. Ye-
pe3 5 ¢ OT OCTAHOBKH BJOTOHKY IPY30BHKY OTHE€3)KA€T MOTOLMKIIHCT, JBHXXYLIMHCH C
yckopeHneM 3 M/c’. UeMy paBHA CKOPOCTh MOTOIHMKIHCTAa B MOMEHT, KOT/Ia OH JI0TO-
HHUT rpy30BUK?

25

OtBerT: Mm/cC.

-

E Bo Bpems onbiTa abcoMOTHAs TeMIe-  p, 10° ITa ‘
patypa Bo3[yXa B COCyJi€ TOHM3HJIACh 6 ° 1
B 3 pa3a, ¥ OH NMepeuI€sl U3 COCTOSHHUS
1 B cocTosiHue 2 (cM. pucyHok). Kpan

y cocyia ObLI 3aKpBHIT HEILUIOTHO, H 4
CKBO3b HET0 MOT MPOCAYUBATHCSA BO3-

. N | ) O
nyx. Paccumraiite OoTHOLIEHME —= 2

1
YyHcIla MOJIEKYJI ra3a B COCYJ€ B KOHIIE o
M Hayaje onbiTa. Bo3ayx cuMrtaTh 0 02 04 06 v, M

HICAJIbHBIM I'a30M.

OtBeT:

Yactuua maccoii 1 Mr nepemectunach 3a 3 ¢ Ha paccrosHie 0,45 M [0 TOPU3OHTANIHU B
OJIHOPOJAHOM TOPH3OHTAJIBHOM 3JIEKTPHUUECKOM mose HanpshkEHHOcThi0 50 B/m. Ha-
YajgpHas CKOPOCTh YacTHLbI paBHa Hymrwo. KakoB 3apsan yacTuupl? ConpoTHBIEHHEM
BO3yXa M JEHCTBHUEM CHUJIBI TSHKECTH npeHeOpeus. OTBET 3alUIINTE B HAHOKYJIOHAX.

OTtBeT: aK1.

He 3a6y0bme nepenecmu 6ce omeemspl 6 d61aHK omeemoe Ne 1. J

AR



Ana 3anucu omeemoe na 3adanusn smoir wacmu (28-32) ucnoavzyume 61aHK omeemoeg No
2. 3anuwume cnauana nomep zadanus (28, 29 u m. 9.), a 3amem pewenue coomeemcm-
syroujen saoauu. Omeemsl 3anucvieaiime 4émko u paz6opuueo.

28

K konebarenbHOMY KOHTYpY NOACOSAMHHIIM HCTOYHHMK TOKA, HA KJIEMMAX KOTOPOTO
HanpsHKEHUE rapMOHUYECKH MEHSETCS C YACTOTOH V.

NHIyKTHBHOCT L KaTyIIKU KOseOaTebHOr0 KOHTYPa MOXKHO IUTABHO MEHSITh OT MAKCH-
MabHOTO 3HAYEHHS Ly /10 MUHMMAIIBHOTO Lmin, @ EMKOCTb €10 KOHAEHCATOPA MOCTOAHHA.
Y4eHUK NOCTENEHHO YMEHbIIA HHAYKTHBHOCTh KATYIIKH OT MaKCHMAJIBHOTO 3Haue-
HHS 10 MUHUMAJIBHOTO H OOHApY KHUJI, YTO aMIUTMTYJa CUbl TOKAa B KOHTYpPE BCE Bpe-
Msi Bo3pacTana. Onupasch Ha CBOM 3HAHHS 1O 3JIEKTPOAUHAMMKE, OOBSICHUTE HAOIII0-
JCHUS YUSHMKA. :

IToanoe npasunvnoe pewenue Kaxcooi uz 3adau 29-32 0013#cHO codeprcamsd 3aKoHbl U
opmytbl, npumenenue KOmopolx HeoOX00UMO U 0OCIMAMOUHO O1A PeUleHus 3a0aqu, a
maKxice mameMamuiecKue npeodpazoeanus, pacuémel ¢ YUCIEHHBIM OMEEMOM U RPU He-
00xX00uUMOCMU PUCYHOK, ROACHAIOW NI PeuleHue.

29

30

31

Ha paHHLIC pa3aeia ABYX HECMEUIMBAWIIMXCSA XHIKO-

» 3 P1
CTeH, UMEIOIHMX IUIOTHOCTUH p, =400 Kr/M" U p, =2p,,

MiaBaeT IIAapUK (cM. pHcyHOK). Kaxkoil no/mkHa ObITh
IUIOTHOCTB IIapHKa p, YTOOBI BhIllIE TPAHMIIBI pa3jeiia

XKHJIKOCTEH OblIa OJ1HAa YETBEPTH €ro 00bvéma?

TerioBoH ABUraTenb HCNOJIB3YeT B KauecTBe pabouero Bemect- P 1
Ba | MOJIb HJEAIBHOTO OJIHOATOMHOrO rasa. L{uki paGoTel ABU-
rareiisi U300pakéH Ha plV-nuarpaMme U COCTOMT M3 JIBYX ajHa-
6ar, u30xopsl, H300apsel. 3Has, yro KI1J] sToro uuxia n=15%, a
MHUHHMAaJIbHAsg ¥ MaKCHMaJlbHask TeMIIEpaTyphl raza Ipu U30X0p-
HoM mpouecce ¢, =37 °Cwu 7, =302 °C, onpenenure Koju-

0
YECTBO TCIVIOTHI, IIOJTy4acMO€ ra3om 3a LHKII.

OaHM M Te XK€ DJIEMEHTBhl COCIHHEHBI B

JIEKTPUYECKYIO LIETb CHauaja no cxeme 1, R R

a 3ateM 1o cxeme 2 (cM. pucyHok). Compo- CV) (V)
THUBJICHHE PE3MCTOpa paBHO R, COMPOTHUB- .ll

1 {(A)
JeHUE aMIepMeTpa - R, cCOnpOTUBIIEHHE 0/

100
BoJbT™METpa 9R. B mepBoii cxemé nokasa- Cxema | Cxema 2
HHs amriepMeTpa paBHbl /. KakoBbl €ro nmokaszaHus BO BTOpon cxeme? BHyTpeHHHM

COMPOTHUBJIEHUEM HCTOYHHUKA U COITPOTHUBJICHUEM MPOBOAOB npeHere%.

PaBHOOEApEHHBIN NPAMOYTOJIbHBIA TPEYTOJIb- 1+
HUK ABC pacrnonoxxeH rnepeJl TOHKOH COOHU- B
parouiel JIMH30W ONTHUYECKOH CWJIOW 2,5 antp

TaK, 4To ero karet AC JNEKHUT Ha I'TaBHOM OIl- A C
THUYECKOH OCH JIUH3bI (CM. pUCYHOK). Bepminna = 7 T T F
npsaMoro yria C gexur Onmke K UEeHTPY JIMH-
3bI, 4YCM BepUIMHA ocTporo yriua A. Pacctosinue
OT LIEHTpa JIMH3bI /10 TOYKH A PaBHO yIABOCH-
HOMY  (OKYCHOMY  pacCTOSIHMIO  JIMH3BI,
AC =4 cm. lloctpolite wu300pakeHHE Tpe-
yTroJibHUKa U HalAUTE MNJIOLIaAb MOJYyYHBIICH-

cst GUrypsl.




BAPHUAHT 4

Yacrts 1

Ilpu svinonnenuu 3aoanuit wacmu 1 ¢ oaanke omeemos Ne 1 paoom ¢ Homepom 6bvlnon-
HAaemo20 Bamu 3aoanun (1-24) 3anuwume nomep 6v10pannozo omgema uiu omeem. Eou-

1

HUUDBL USMEPEHUA ¢u3uuecr<ux 6e/lUYUH nUuCambs He HyNHCHO.

Ha rpaduke npuBesieHa 3aBUCHMOCTL CKOPOCTH Te- D, M/C |

Ja OT BPEMEHH MpH HPSIMOIHHEHHOM IBWKEHHUH. 45
Omnpenenure 1o rpaguKy yCKOPEHHE Tea.
30
1) 15 wm/c?
2) 10 m/c? 5
3) 20 m/c?
2
4) Swm/c T -
0 1 2 3 4 ¢tc
YeTelpe OAMHAKOBBIX KHUpIIHYA MACCOM m KaXABIH CJIOXKEHLI B N’
CTONKY (cM. pucyHoK). Eciu yOparh ABa BEpXHHUX KHpIHMYA, TO A
MOIyJ b CHIBl N, AeHCTBYIOWIEH cO CTOPOHBI rOpU3OHTAIBHOMN 4
OITOPKI Ha NEPBBIA KUPIIHY, YMEHBIIUTCS Ha
3
mg
) —= 2
) 4
m
2) & 1
2 777
dmg
3y ME
) 5
4) 2mg
K cucreme u3 kyOuka Maccoil | kr u aAByX npy- K k> >
)KUH TPHIIOXKEHA MOCTOSHHAs TOPU3OHTAJIbHAS ZI\/\/\/\/ M ZWANN—
cuna BenyuuHoH F'= 18 H (cM. pucyHok). Cuc- e e ”

TEMa MOKOHTCA. Mexy KyOuKoM u onopoit Tpe-
HUs HeT. JIeBbIH Kpalf mepBoil Npy>XHHBI TpPH-
Kperui€H K cTeHke. JKECTKOCTh nepBo# NpyKUHbI
ki =300 H/mM. JKE€cTKOCTh BTOPOH  NpPYXMHBI
ka = 600 H/M. Omnpegnenute ymIMHEHHE BTOPOii
npyuHel. OTBET 3aMHUILNTE B CAHTHMETPAX.

Ortger: CM.
Termo, OpolIeHHOE BEPTHKAIBHO BBEPX OT MOBEPXHOCTH 3€MJIM, JOCTUIIO MAaKCHMAaJIb-
HoH BBICOTHI 20 M. C KaKo# HayanbHOH CKOPOCTBIO Teno ObL10 Gpoweno BBepx? Co-

IIPOTUBJICHUEM BO3yXa NPEHEOPEYb.

OrtBerT; M/C.
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| 5 KopombICciio BecoB, kK KOTOpOMY NOIBELIEHb! HA HHUTAX
 ABa Tena (CM. DMCYHOK), HaXxOAHTCS B PAaBHOBECHH.
Hmunbl ied dp = 30 ¢cM 1 d> = 10 ¢M COOTBETCTBEHHO,

a Macca nepBoro rpysa m; = 2 kr. YeMy paBHa Macca

BTOpOro rpysa m,? (KOpoMbICIO W HHTH CYHTAThb
HEBECOMBIMH.)

OrtseT: KT.

[ 6 ['py3 n300pak€HHOro Ha PUCYHKE TIPYXMHHOTO MasTHHKA
' COBEPIIACT TAPMOHHYECKHE KOJIeOaHUsA MEXAY ToukaMu |
1 3. Kak MeHseTcst CKOpOCTh Ipy3a M KECTKOCTh MPYKHUHBI
NIPH JBUKCHHU T'py3a MasgTHHUKA OT TOYKHU 1 K Touke 27

Jlns Kaka0H BEJIMYUHBI OTPENEIUTE COOTBETCTBYIOLIMH
XapakTep €€ U3MEHEHHUS:

1) yBenuHuuBaercs
2) yMeHblUaeTcs
3) He u3MeHseTcs

3anuviuuTe B Tabnuily BoiOpaHHble UMGPBI 118 Kax A0 Gu3nyeckoi BeauunHbl. Llnd-
pBI B OTBETE MOT'YT IOBTOPSATHCA.

CkopocTb rpysa KécTKkoCTh MPYKHUHBI

- I'py3, NpuBsA3aHHbIA K HUTH, OTKJIOHWJIM OT TMOJIOXKCHHUS PaBHOBECHS

U OTIYCTHIIM M3 COCTOSTHUS Mokost (CM. pucyHok). Ha rpadukax A u
b nokazaHo u3MeHeHUE (PU3HUECKHX BEJIWYHH, XapaKTEPHU3YIOIIHX
JBHMKEHHE Tpy3a I10C/€ 3TOro. YCTAaHOBHTE COOTBETCTBUE MEXIY
rpaduKkaMu U GU3HYECKUMH BEJTMYMHAMHU, 3aBUCUMOCTH KOTOPBIX OT
BPEMEHHM I3TH IpapuKH MOTYT HpeacTaBiasATh. K Kakmoil mo3uuuu
NEPBOro CToJIONa NoAOEepUTE COOTBETCTBYIOLLYIO MO3ZHLUIO BTOPOIO
Y 3anuiuTe B TabauIly BbIOpaHHbIE HUQPBI MO COOTBETCTBYIOIIUMHU OYKBaMH.

I'PAOUKHU OU3NYECKHUE BEJIMYUHBI
A) 1) xuHeTH4eckas 3Heprus £y
I
: T 2) KoOpaWHaTa X
0 ¢ '

: 3) mnpoexkuus UMNYJIbCa Py

4) npoeKuHUs YCKOPEHHS dy

OrtBer:
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10

11

[ 12 ]

JAuddy3us B )KUAKOCTH NPOUCXOAUT ObICTPEE NPH MOBLILICHHH TEMNEPATyphl, MOTO-
MY YTO C [TOBBILICHUEM TEMIEPATYpbl -

1) yBeNMUYUBAKOTCS CHUIIBI B3aUMOJCHCTBHUS MOJIEKY T

2) yBEJIMUUBAETCS CKOPOCTH TEIIOBOI'O ABHKEHHUS MOJIEKYT
3) >KMAKOCTH pacUIUpsIOTCA

4) . yMEHBIIAITCS CHJIbI B3aUMOJICHCTBHUS MOJIEKYII

[Tayk-cepeOpsiHka MeJIEHHO CIYCKAaeTCs Ha JJHO paBHOMEPHO IIPOrpeToro o3epa, Hecs
MEX]y BOJIOCKaMH OpIollIKa Iy3bIpbKH BO3/yXa AJIs1 CBOErO MOABOAHOrO xuauma. Ka-
KO Mmporiecc MPOUCXOIUT C BO3/TyXOM B My3bIpbKax [0 MEpE MOIPYKEHUS MayKa?

1) H30XOpHOE HarpeBaHUE
2) wu3obapHOE C)kaTue

3) H30TEPMHUECKOE CKATHE
4) amuabaTHOE CXKaTHE

Ha pucynke m3o0paxéH rpaduk 3aBucumoctd TeM- 1, K|
nepaTypsl Tena maccoi 500 r or mogBoaumoro k- 410 i
HEMY KOJIMUYECTBA TEIUTOThI. OpeNenuTe yaACIbHYO 380 - /

TEMJIOEMKOCTD ATOTO BEllCCTBA.

3501+ ~2—
Ortser: Jox/(kr-K). 320-/ ‘

=
-

0 20 40 60 O, x/Ix

B mpouecce cxatus 1 Monb pa3pexeHHOTO aproHa ero BHYTPEHHSS SHEPTHsl BCE BpeMS
ocra€tcsa HeM3MeHHOH. Kak U3MeHsI0TCs IPU 3TOM TeMIiepaTypa aproHa u €ro 00sém?
JIns Kak10# BENMYMHBI ONIPEESTUTE COOTBETCTBYIOIHI XapaKTep H3MEHEHHUS:

1) yBenuumBaeTcs
2)  yMeHbIIaeTCs
3)  He U3MEHSETCA

3anumnTe B Ta0NULy BhIOpaHHBIC HUGPBI [T KaXI0H (U3HIecKkol Bennuuubl. [nd-
PBI B OTBETE MOTYT [IOBTOPSATHCS.

Temneparypa aprona O0béM aprona

Ha pucynkax npusenens! rpaguku A u b 1Byx nmporeccos: 1-2 u 34, npoucxoasiux
¢ 1 Monb neona. I'paduxu noctpoens! B koopaunarax p—7 u VT, r1e p — IaBjeHHE,;
V — 00béM u T — abconmoTHas TeMrepaTypa raza. YCTaHOBHTE COOTBETCTBUE MEXKIY

rpaukamMy M yTBEPXKICHUSIMM, XapPaKTCPH3YIOLUMH H300paxEHHbIE Ha TpaduKax
IPOLIECCHI.

K ka0l no3unuu nepBoro croadia noadepure COOTBETCTBYIOMYIO MO3MIHIO BTO-
poro u 3amuuiuTe B Tabauiy BeIOpaHHBIE HHPBI 0] COOTBETCTBYIOLIMMH GyKBaMH.
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['PA®UKH YTBEPXKIAEHUWS
A) pi 1 1) Han rasom coBepwaior pa6ory,
OpPH 3TOM €ro BHYTPEHHSsS JHEp-
TUsl yBEIUUHBACTCS.

2) Ta3 mony4aer mnONOXKHTEIBHOE

KOJIMYECTBO TEIUIOTHI, NIPH 3TOM

5 €r0 BHYTPEHHss DHEPIHsl yBEIIH-
YUBAETCH.

3) Ta3 mnonyuyaeT MOJOKUTEIBHOE
By Vi 'KOJTMYECTBO TEIUIOTHl U COBEP-
maer padory.

4 3 4) BHyTpeHHss  JHeprus  rasa
YMEHBILIAETCsl, IIPH 3TOM ra3 OT-
NaéT MOJIOKUTEIbHOE KOJIHYECT-
BO TETJIOTHI.

Ha pucyHke nokaszassl aBa
crioco0a BpallleHUs] PaMKH
B OJHOPOIHOM MAarHMT-
HOM NoJ€, TUHUU WHAYK-
UMM  KOTOPOro HMIyT U3
TMJIOCKOCTH yepTeka.
BpailieHue  MpoUCXOIUT
BOKpYI' TOYKM A B IUIOC-
KOCTH PHCYHKA.

S1C uHAYKUHH B paMKe

11 {Eﬁ {t{:‘ @%&? i;} @B

e

O1010101020

1) BO3HHKaeT B OOOUX cllydasix

2) He BO3HMKAeT HH B OJJHOM H3 CIy4aeB
3) BO3HHKAaET TOIBKO B MIEPBOM Cilydae
4) BO3HHKAET TOJBKO BO BTOPOM CJIy4ac

[IpoToH p, BIETEBILIHI B 3a30p MEXAY NONKOCAMH 3JEKTPOMArHuTa,

UMeeT CKOPOCTb 5, KOTOpas TepreHIUKYISpHA BEKTOPY WHIYKUHH N

B MarHHTHOTIO TOJIS, HATIPABIEHHOMY BEPTHKAIBLHO (CM. PHCYHOK).

Kak HanpaBneHa AeicTBYIOIIas Ha MPOTOH cuna Jlopenua F? D |21,
Y VB

1) ropu30HTAILHO BJIEBO <— 3

2) ot nHabmoaarens ® S

3) BepTHKabHO BBEPX T
4) x mabmonaremo ©



E B uenu U3 AByX OJMHAKOBBIX MOCJIEI0B

17

18

aTENBHO BKJIIOYEHHBIX PE3UCTOPOB 3a 4ac BhI-

AeNsAETCs KOMMYECTBO TemnoThl paBHoe 250 k. Kakoe KOIMYECTBO TEMIOTHI OyaeT
BBIJIEJIATHCS B 1IN U3 3TUX PE3UCTOPOB 3a 4ac, €CNIH UX BKIIOYHTH MapajlieiibHO, a
HOBOJMMOE K HUM HAaIpPsHKCHUE YMECHBIUINTD B 2 pasza?

JIx.

OrtBeT:

Kakoit n3 06pa3oB 1—4 ciny>uT MHAMBIM H300paxkeHHEM npeameTa AB B TOHKOH JIMH-

3e ¢ (hOKYyCHBIM pacCTOSIHHEM F7?

~ I
~.B g
~ -
~ -
]. ~ e
~ I
~ '
~f -
LR FECEE RE RE R RY ERERE R R Prmrm i
Pl B
A P ~
b ~

OTtBeT:

2F

IIpoTOH B OAHOPOJHOM MAarHUTHOM MOJI€ JBMXKETCS MO OKPYXHOCTH. UTOOBI B 3TOM
TI0JIE€ IBUTAJIaCh C TOHM XKE CKOPOCTHIO 0-4aCTHULA, EHTPOCTPEMHTEIBHOE YCKOPEHHE U
1IepHo]1 OOpaIECH A (-9AaCTHUIIBI [0 CPABHEHHIO C TPOTOHOM JIOJKHBI:

1) yBenuuuthCs
2) YMEHBIIUTHCS
3) He U3MEHHUTHCA

3anumute B Tabnuily BRIOpaHHbIC UHGPHI 11t KaXaA0H Gusudeckoil BeauunHsl. Lug-

PBI B OTBETE MOI'YT ITOBTOPSITHCH.

LIeHTpOCTPEMHUTENIBHOE YCKOPEHHE

Ilepnon obpaieHus

Ha HenoJBM>XHOM MpOBOASILEM YEAMHEHHOM
KOHyCe BBICOTOM /H M paaMyCOM OCHOBaHHS

R= % Haxoaurcs 3apan Q. Touka O — 1eHTp

OCHOBaHMs KoHyca, OA=0C=2R, OB=R,
yron AOC npsaMoii, orpe3kn OA4 u OC nexar
B IIJIOCKOCTH OCHOBAaHHUSI KOHyca. Moayip Ha-
NPSHKEHHOCTH DJIEKTPOCTaTHYECKOTO MOJIA 3a-
pana Q B Touke C paBeH Ec. UeMy paBeH Mo-
JAyJib HaNpsHKEHHOCTH - DJICKTPOCTATHYECKOIO
noJist 3apsiga O B Touke A U Touke B?
YCTaHOBUTE COOTBETCTBUE MEXKIY (H3HUe-
CKHUMH BETHYHHAMH U MX 3HAYEHHAMHU.

K KaJ10H NMO3uIIMH MEPBOro cToa0La NOAGEPUTE COOTBETCTBYIOLIYIO MO3UIIMIO BTO-
poro u 3anuuIMTe B Tabiuily BIOpaHHbIE LH(PBI O COOTBETCTBYIOIIUMHU OyKBaMH.
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19

20

OU3UUECKUE BEJIMUMHBI WX 3HAYEHUS

A) Moaynp HanpsHKEHHOCTH 3JIEKTPOCTATHYECKOrO MOJIS 1) 0
KOHycCa B TOUke A 2) Ec
' ' 3) 2E¢
b) Monyap HanpspkEHHOCTH DIIEKTPOCTATHYECKOIrO IIOJIs 4y 4Ec

KOHyCa B TOUKe B

OTBeT:

Ha pucynke mpencraBneH ¢parmeHT Ilepuoanyeckol CHCTEMBI  3JE€MEHTOB
A.U. MengaeneeBa. Ilog Ha3BaHHEM KaXKJIOTO 3JIEMEHTA MPHUBEACHBI MAacCOBBIE YHCA
€r0 OCHOBHBIX CTaOHJIBHBIX H30TOMOB. IIpH 3TOM HM)KHHH MHIEKC OKOJIO MacCOBOIO
YHclia YKa3bIBaeT (B MPOLEHTAaX ) PacpOCTPaHEHHOCTh U30TOIA B IPUPOIE.

Li 31 Be 415 B
2 H JIUTHUN BEPUJIJIMIA BOP

793 074 9100 Igo 105

Na 11|Mg 12|13 Al
3 HI HATPUH MATHHIA AJIIOMWHUH

23100 [247926,25,¢| 27100
K 191Ca 20| Sc 21

IV KAJIUM KAJIBLIMHA CKAHIUMN

4 3993 416,7 4097 442,1 45100
29 Cu| 30 Zn| 31 GaT

V ME/Ib [IUHK: TAJUIUHA

1 6369 6531 644966286819 6960 714()

Yucno NpOTOHOB M YHCIIO HEHTPOHOB B SIAPE CAMOIO PacHpOCTPAHEHHOIO HU30TONA
TaJITHsI COOTBETCTBEHHO PABHO

1) 31 mpotoH, 38 HEHTPOHOB
2) 69 nmporoHoB, 31 HEUTPOH
3) 38 npoToHOB, 31 HENTPOH
4) 38 npoToHOB, 6() HEUTPOHOB

B pesynsraTe CTOJIKHOBEHHMs siapa Oopa léB U O-4aCTHIBI 00pa3yrTCs HEUTPOH M

AApO

D "B 2) BN 3) N 4 12C
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22

23

U3 spep 3pOus lgé Er npu B -pacmage ¢ N, 10°°I

s

HepHoOAOM Moiypacnaga 8 4 o0pasyroTcs 10
sfpa Tyads ¢ NEepHOAOM IMoaypacnaga 2 3

roga. B MOMeEHT Hauvajia HaOIOACHUS B

o6pasue comepxurca 8-10° sgep >pbus. 6

Yepe3s Kakylo U3 TOUEK, KpOME Hayana Ko- 4 B
2

uC

OpAMHAT, MPOHAET rpadUK 3aBHCHMOCTH
OT BPEMCHH YHUCJA siAep Tyaus (CM. pHUCY-
HOK)?

0 8 16 24 32 40 tu
OTBeT:

Y CTaHOBHTE COOTBETCTBHE MEXKIY (PU3HYECKHMH BEIMYHHAMH H (OpMYJIaMH, 10 KO-
TOPBIM HX MOXHO PacCuuTarth (V — 4acTtoTa HOTOHA, ¢ — CKOPOCTh CBETA B BaKyyMe€, /1
— nocrosnHas Ilnanka). K kaxaoi no3uuuy nepBoro croabua noadepuTe CooTBETCT-
BYIOLIYIO TIO3HLHMIO BTOPOTO H 3aMMIIKTE B Tabnuiy BoIOpaHHbIE LUQPBI O COOTBET-
CTBYIOLIUMH OyKBaMH.

OU3SNYECKUE BEJIMUNHBI ®OPMYVIJIbI
A) nuHA BOJIHBI (OTOHA 1) hv
b) wummynsc dporona c
2) hc
c
3) "
4) cv
Otger: A b

KonzaeHncarop cocTOMT U3 ABYX KPYIJIBIX IUIACTHH, Pa3feNEHHBIX BO3AYLIHBIM IIPOMeE-
KyTkoM. Heobxoaumo 3KCiepuMeHTalbHO YCTAHOBUTH, 3aBUCHT JIH 3JICKTPOEMKOCTh
KOH/IEHCAaTOpa OT pacCTOAHHUA Mexay ruactiHamu. Kakyio(-ue) mapy(-bl) KOHIEHca-
TOPOB HY>KHO HUCITOJIb30BATh ISl 3TOH LIEIH?

A
A

b

A
I

i
il

1) A,bumI
2) Ttonbko b
3) Tonwko B
4) Ttompko I



24

Ha pucynke mpusenens! rpadguky 3aBHCHMOCTH KOOpAMHAT X ABYX NPAMOIMHEHHO
ABWKYIIHXCA T€J1 OT BPEMeHH £. MIX NPHBENCHHOIO HIXKE CIMCKa BBIOEpUTE JBA pa-
BHJIBHBIX YTBEPXK/ICHUS U YKOKUTE HX HOMEpa.

A HM

15 L i
10

2 /
5

t,C
0 pd >
7

- 10 20 30

1)  IIpoexkuus yckopeHus Tena 1 Gobliie MPOEKIMU YCKOPEHHs Teja 2.
2)  IIpoekuus yckopeHnus tena | pasHa 0,5 M/,

3) IIpoekuus ckopocTH Tena | 6oJbiie NPOeKIIMH CKOPOCTH TeJa 2.
4) B moMeHT BpeMeHH 15 cekyHA Teno 2 AOCTHUINIO Havyajla OTcyeTa.
5) Ilpoekuus ckopocTH Tena 2 paBHa 3 M/C.

Ortser: [ ] }

Yacrtb 2

Ilpu evitnonnenuu 3a0anuii 25-27 yacmu 2 6 6a1anxke omeemog Ne 1 paoom ¢ Homepom 6bi-
noansemozo Bamu 3aoanun zanuwiume omeem. EOunuyspt uzmepenusa puzuyeckux genu-
YUH nUCaAme He HYXHCHO.

25 ]

MUMO OCTaHOBKM 110 NpSAMOH YJIMIIE NPOE3KACT IPY30BHK €O CKOpocThio 10 M/c. Ye-
pe3 5 ¢ OT OCTAaHOBKHM BIOTOHKY I'PY30BHUKY OTHE3KAaET MOTOLMKIIMCT, JBHKYILMHCS C
IIOCTOSIHHBIM YCKOPEHHEM, U JOTOHSAET IPY30BUK Ha paccTOSIHUU 150 M OT OCTaHOBKH.
YeMy paBHO YCKOPEHHE MOTOIMKJIA? '

OrsBer: M/’

Bo Bpems onbiTa abCcOMIOTHAS TeMIle- D, 103 IIa ‘
paTypa Bo3AyXa B cOCyne MOJ Mopul- 6
HEM IOBBbICHJAch B 2 pa3a, M OH Ile-

peién u3 coctosiHus | B coctosiHue 2 2
(cM. pucyHok). [lopuiens npuieran K 4 o
CTEHKaM C€OCyJa HEIUIOTHO, U CKBO3b
3a30p MEX/Jy HMM MOTI IPOCAYUBATH- 5 Je
ca BO3OyX. Paccuuraiite OTHOUIEHHE 1

N,

YHCJia MOJICKYJI ra3a B COCyac B

l 0 02 04 06 V,Mm
KOHLIC U HA4YaJIC OIIbITA. B0311yX CUH-

TaTbh UOCAJIbHBIM I'a30M.

OTtBeT:
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B o0nactu mpocTpaHCcTBa, e HAXOAUTCS 4YacTUla € 3apsaioM 2-107"" Kn, cosmano
OIHOPOJIHOE FOPH3OHTANBHOE JNEKTPUUECKOE ToJle HanpsnkeHHOCThIo 5000 B/m. Ka-
KOBa Macca 4aCTHLbI, €CJIM 3a 2 ¢ OHA MEPEMECTHIIACH 110 TOPU3OHTAIM HA PACCTOSHUE
0,4 M OT TOYKHM, U3 KOTOPOH OHA Hayaja JBHUTAThCS U3 COCTOsAHMs Nokos? ConpoTus-
JIEHHEM BO3/yXa M JeHCTBHEM CHIIBI TSDKECTH IIpeHebpedb. OTBET 3aNMIIUTE B MUJLIH-
rpaMMax.

OtBerT: MT.

He 3a6y0bme nepenecmu éce omeemot 6 61anx omeemog Ne 1. J

na 3anucu omeemos Ha 3adanun Imoi wacmu (28—32) ucnonwv3dyiime dnank omeemos
M 2. 3anuwume cnavana nomep 3aoanun (28, 29 u m. 0.), a 3amem peuienue coomeem-

cmeytoueii 3a0auu. Omeemol 3anucsviéaiime 4émko u pazoopuueo.

28

K konebaTenbHOMY KOHTYpPY TOJCOSIUHWIM HCTOYHUK TOKA, Ha KJIEMMax KOTOpOro
HaTPSHKEHUE TAPMOHUYECKH MEHSIETCS C YaCTOTOH v.

OnexTpoémkocTh C KOHJIGHCAaTOpa KOoJeOaTeIbHOr0 KOHTYpa MOXHO IJITABHO MEHSATH

OT MUHHUMAJILHOTO 3Ha4€HUS Cpin 10 MAKCUMAIBHOTO Cpax, @ HHAYKTHBHOCTB €T0 Ka-

TYILIKH [TOCTOSIHHA. -

VY4YeHHK NMOCTENEHHO YBETWYMBAI EMKOCTh KOHJEHCAaTOpa OT MHHMMAJIBHOIO 3Haye-

HHS 10 MaKCHMaJIbHOrO U OOHAPY KU, YTO aMIUIUTY1a CUJIBI TOKa B KOHTYpE BCE Bpe-

M BO3pacTaja. Onupaacr; Ha CBOH 3HAHHA 11O IJICKTPOAHUHAMHKE, 00BsACHUTE HAOIO-
JACHHUSA YHEHHKA.

ITonnoe npasunvuoe pewenue Kaxcoou uz 3adau 29-32 0onsxcno cooeprcamov 3aKomsvt u
dopmynsl, npumenerHue KOMOPbvIX HEOOXO0UMO U OOCHAMOUHO ONA pewenus 3adavu, a
MaKice mamemMamuuecKue npeodpazoeanus, pacuémsl ¢ YUCAEHHbIM OMEEMOM U NPU He-
00Xx00uMOCmU PUCYHOK, ROACHAIOWNIL peleHue.

. 20 Ha I'paHUIi€ pas3fcia ABYX HCCMCIUIHBAKOUIUXCA XU~

KOCTEH, HMEIOIMX IUIOTHOCTH p, =900 Kr/M H
p, =3p,, IIaBacT IapHK (cM. pHCyHOK). Kakoii

JIOJDKHA OBITH IUIOTHOCTH IIApHUKA P, YTOOBI BBIIIE

IpaHHlibl pa3jiena *XHUIKOCTeH Obla OJHA TPETh €ro
00bEMa?

TerioBo# ABUraTel UCIONL3YET B Ka4eCTBE paboyero Beule-  p -
cTBa |1 MOJIb HACAIBHOIO OJHOATOMHOro rasa. L{uka pabGotel
JABUrarens M300paxéH Ha pV-muarpaMme W COCTOMT U3 JBYX
aauadat, u3oxopsl, u3zodapel. 3Has, yto KIIJ] nukia paBeH
50%, onpenenuTe MOIyIb OTHOLICHUS U3MEHECHHUS TEMIIEPATy-
pel raza npd H3o0apHOM mporecce A7), K HU3MEHEHHIO €ro
TeMrepatypsl AT34 IpyU U30XOPHOM MPOHECCE.

<yH @
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a 3areM 1o cxeMe 2 (cM. pucyHok). Compo- 9
TUBJICHUEC PE3UCTOpa PaBHO R, COMPOTHB-

|

l 31 OoHUM U Te XK€ JJIEMEHTHl COCIMHEHBI B
3JICKTPUYECKYIO LIETIb CHavaa 1mo cxeme 1, R ‘ R
O, T O,

JIEHHE aMIepMeTpa %R, COIIPOTHBIICHUE @
BoibT™MeTpa  9R.  KakoBel  nokasaHus Cxema 1 Cxema 2
BOJILTMETPA B NIEPBOH CXeMe, €ClId BO BTO-

poii cxeMe OHM paBHBl U,;? BHyTpeHHUM

COMPOTHBJIICHUEM MCTOYHHUKA U COMPOTHUB-

JIEHUEM MPOBOJIOB MpeHeOpeyb.

[ 32 l PapHOOEApEHHBIN NIPSMOYTOJIBHBIM TPEyTrONbHHUK ‘N
' ABC pacnionoxeH nepea TOHKOW coOMparoniei
JIMH30M OMTHYECKON cHioi 2,5 qnTp Tak, 4To
ero kareT AC JeXWAT HA TJIABHOH ONTHYECKOMN C A
OCH JIMH3bl (CM. pPUCYHOK). BepmiMHa npsmoro - |
yriaa C JIeXKUT Aajbuie OT LEHTPa JIMH3BI, YEM 2F F 4
BCpIIIMHA OCTPOro yria A, paccTOsHHE OT UEH-
Tpa JIMH3bI O TOYKU A paBHO YJBOEHHOMY (ho- 'L
KycHOMY paccTossHuio JuH3bl, AC =4 cM. Ilo-

CTpOITe U300paXkeHUE TPEYTOJIbHUKA U HaHuTe

TUTOLIA1b NMOJyYHUBIIEHCS DUTYPBI.

o]
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BAPHUAHT 5

Yacrte 1

Ilpu eévinonnenuu 3adanuit wacmu 1 ¢ 6aranke omeemos Ne 1 paoom ¢ Homepom évino-
Haemo20 Bamu 3aoanusn (1-24) 3anuwmume nomep evioparnnozo omeema unu omeem. Eou-
HUUbL UBMEPEHUA (PUULECKUX BENUHUH RUCAMb HE HYHCHO.

Ha pucynke npeacrasien rpaduk 3aBuUCHMO- X, M)
CTH KOOPIHMHATBI X BEJIOCHIICAMCTa OT BpEMe- 7))

I -
Hu 1. Ha xakoM HHTepBajie BpeMEHH MpOEK- | {
1M CKOPOCTH BEIOCHIIEANCTAa Ha och Ox 150 ! f \\
v, =-10 m/c? 100 A\ -

50

1) orOmol0c ! .
2) or50m070¢c 0 10 20 30 40 50 60 70 ¢, ¢
3) orl0mo30c
4) or30mo50c

¢ 103 ' N
ABTOMOOHIIB Maccoi 10° Kr JBHXKETCs C MIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO 110 BbI-
IMYKJIOMY MOCTy. ABTOMOOWIIb J€HCTBYeT Ha MOCT B BEPXHEM €ro TOYKE C CHIIOM
F=9000 H. Cuna, c KOTOpoi MOCT ACHCTBYET Ha aBTOMOOMIIb, paBHA

1) 1000 H u nampaBiieHa BepTHKAILHO BBEPX
2) 19000 H n HanpaBiieHa BEpTHKAIBHO BHU3
3) 9000 H u HampaBiieHa BepTHKAJILHO BHH3

4) 9000 H u HanpagsieHa BEPTUKAIILHO BBep’x

Ipu nccnenosanun 3aBucumoctu cunet £, H §
TPEHHS CKONBXKEHUS Fr, JEepeBAHHOTO
OpycKka M0 FOPH30HTAILHOM MOBEPXHO- 0.8 B
CTH CTOJIA OT Macchl m Gpycka HolydeH ’ /
rpadHK, NPeICTAaBIEHHBIH HA PUCYHKE. ; /’
CornacHo rpadguKy B 3TOM HCCiIEI0Ba- 0.4 /
HUH K03 (HUMEHT TPEHHS paBeH ’ i

C ]
OrtBeT: . ‘

0 0,1 02 03 mxr

JlerxoBoit aBTOMOOHIIb U IPY30BUK JBHXKYTCS II0 MocTy. Macca JIerkoBoro aBTomo-
Ounsa m=1000 kr. KakoBa Macca rpy30BHKa, €CJIM OTHOLICHHE 3HAYEHHIA MOTEeHUH-
QJIbHOH 3HEPIHM I'PY30BHKA U JIETKOBOIO aBTOMOOMIS OTHOCHTENHHO YPOBHS BOJBI
paBHoO 47

Ortser: KT.

I'py3 maccoit 200 r, moBEIICHHBIA Ha TIPY)KHHE, COBEPIIACT KOJIEOAHUS ¢ 9aCTOTOMH
4 I'u. C xakoit acroroit 6yaer coepars konebanus rpy3 50 I, €ClIH ero MmoaBeCHThb
Ha Ty XK€ IPYXUHY?

OTBeT: I'u.

57



6 B pe3ynbTaTe TOPMOKEHHUS B BEPXHUX CIIOSIX aTMOCGEpPHI BHICOTA MONETA MCKYCCTBEH-
HOTO CITyTHHKa Haj 3emnéil ymeHbmmiaack ¢ 400 mo 300 kM. Kak M3MEHUIIUCH B pe-

3yJIbTATE 3TOrO KUHETHYECKAsk JHEPTUsl CIIYTHHKA U MEPUOJ ero oOpalleHus?
JIJs kax/10#1 BETMUKHBI ONpe IeIUTe COOTBETCTBYIOLIMHI XapaKkTep U3MEHECHHUA:

1) yBenuuunach
2) yMEHBIIWIACh
3) He U3MEHUJIACH

3anuinTe B TabaMly BHIOpPAHHBIE HUQPHI Ui KaKI0W (hH3HdecKor BennunHbl. [ud-

PbI B OTBETC MOT'YT TOBTOPATBHCA.

KuneTnueckas 3HEprus

[Tepuoa obpamenus

noséra, OT BpEMCHH 1.

Y CTaHOBUTE COOTBETCTBHE MEXIy rpaduxamu u ¢pusnye-

j Msyuk OpocaroT ¢ Ha4adbHOW CKOPOCTBIO U, IO YIJIOM

o K TOPU30HTY ¢ OajikoHa BbICOTOH / (cM. pucyHok). Co-
MPOTHBIICHHEM BO31yXa mnpenebpeub. I'papuku A u b
MPEACTABISIOT cO00H 3aBUCUMOCTH (DU3MYECKMX BEJIH-
YMH, XapaKTePU3YIOIIMX ABWKEHHE MA4YHKa B IpoLecce

CKHMH BEIUYHUHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHHU —

5TH rpadUKU MOTYT IPEACTABIISATE. 0 X
K ka)aoi MO3MLMH IEPBOro cTonadLa MmoadepuTe COOT-
BETCTBYIOLIYIO TIO3UIIMIO BTOPOTO U 3aITHILUTE B TAOIHILY
BBIOpaHHbIE LUQPBI O COOTBETCTBYOMIMMH OyKBaMH.
I'PADOUKU OU3UYECKHWE BEJIMYMHbI
A) # 1) xoopauHata x MAYUKa
2) mpoeKIusi CKOPOCTH Ms4YHKa Ha
OChb X
3) KHHETHYECKas DHEPrus MsduKa
0 t 4) xoopauHaTa )y MJAYHKa
B) &
0 t
A b
OtBeT:
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10

11

IIpu 0 °C Bozga KpUCTAIU3YETCSl M TIEPEXOAUT M3 XKUIKOrO COCTOSAHMA B TBEPAOE. B

npoiiecce KPUCTAIUTH3ALMU

1) yMeHBIIaeTCs TeMNEpaTypa, BO3pacTaeT BHYTPEHHSA SHEPrusi

2) yMEHBILAKTCS ¥ TEMIIEPATypa, U BHYTPEHHSISA SHEPIrus

3) yMeHbIIaeTCA BHYTPEHHSS SHEPTHsl, HE H3MEHACTCA TeMIIEpaTypa

4) yMeHBLIAETCS TEMIIEPATypa, He U3MEHAETCA BHYTPEHHSAS JHEPT U

WneansHblid Ta3 MepeBOOAT M3 COCTOSHHUS | B COCTOSIHME 3
TakK, KaK MOKa3aHO Ha rpaduke 3aBUCUMOCTH JaBJICHUS rasa
oT 00béMa. PaboTa, coBepniéHHas Ipv 3TOM ra3oM, paBHa

1) 6poly
2) 2po¥o
3) 4po¥o
4) poVo

Onpeﬂenme, KaKOBO JOJDKHO OBITH MPUMEPHOC OTHOILICHHUEC MACC

Py ]
D ]
Zpof -~ I 2
PoT { E
H |
0oV, 2V, V
Mge

KCJIC3HOIo U
Al

AJITFOMHHHUEBOIO TECJI, YTOOBI MpU MOJYUYEHHHU OAHOTO M TOI'O XK€ KOJHUUYECTBA TCIIJIOThI

OHH HArpCianuchb Ha OHO U TO XK€ YHUCJIO I'PagyCoB,

OrTser:

B umnuuapuueckoM cocyie noj NMopLIHEM HAaXOMTCH ras.
[Topmens MOXeT nepemeliarbcs B cocyne 6e3 tpenus. Ha
JHE COCyJla JICKHUT CTaJIbHOW 1mapuk (cM. pucyHok). U3 co-
Cyla BbINyCKACTCs MOJIOBUHA ra3a [PU HEM3MEHHOH TeMre-
parype. Kak M3MEHUTCA B pe3ynbTaTe 3T0ro 0oO6béM rasa,
€ro JaBjICHHE M ACHCTBYIOUIAas HAa LIAPUK apXHUMENOBAa CH-
na?

Jia KaxJ0H BEIMYHMHBI ONpENENIUTE COOTBETCTBYHOLIMH
XapakTep H3MEHECHMUS:

1) yBenuuurcs
2) yYMEHBLIWTCSH
3) He U3MEHHTCH

3anuwure B TabiuLy BbIOpaHHbIC IMOPBI T KaKAOH (U3HnUecKoi BennuuHbl. [{ud-

PBL B OTBETC MOT'YT ITOBTOPATHCS.

JlaBneHue raza ApxumeoBa cuiia
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13

14

15

Ha pucyHke u300paeHa qHarpaMma 4eThIpéx » A

NOCJICAOBATE/AbHBIX HM3MEHEHUW COCTOSHHS

2 MOJb MAc€anTbHOro rasza. Kakue mnporeccel
CBSI3aHbl C HAUMEHBIIMMH IOJIOXKHUTEIbHBIMH
3HA4YE€HHUAMHU paboThl raza v pabOThl BHEIIHHX

cuia?

YcTaHOBUTE COOTBETCTBHE MEXIY TAKUMHU
IPOLECCAaMH U HOMEpaMH TIPOLECCOB Ha JMa-
rpaMmmMe. 0

H MHHHMAJIbHA

U MHHHMaAJIbHA

>
K kaxnoii mosuumu neporo crojdua moade- V
PUTE COOTBETCTBYIOUIYIO TO3UIIUIO BTOPOTO U
3AIMIIMTE B TaONMLy BRIOpaHHBIE UMQPBI O] COOTBETCTBYIOIMMHU OYKBaMH.
ITPOLIECCBI HOMEPA TTPOLIECCOB
A) pabota rasa noyioKuTe/ibHa 1) 1
2) 2
b) pabora BHEMIHUX CHJI MOJIOKUTEIbHA 3) 3
4) 4
A b

OrtBer:

Ha niockyro Henpo3pauHyio IJIaCTUHY C ABYMS Y3KMMHU NMapauleIbHbIMU ILEISIMH Ma-
JaeT M0 HOPMaJIM IUIOCKasi MOHOXpOMAaTHYeCKas BOJIHA M3 KPacHOM 4acTH BHIUMOTO
CreKTpa. 3a IUIACTHHOM Ha MapajljIeIbHOM €i 3KpaHe HabJionaeTcsi HHTephEPEHIIN-
OHHas KapTHHa. Eciu ucnonbs30BaTh MOHOXPOMATUUECKUNA CBET U3 3€JIEHON YaCTH BH-

JHUMOroO CIICKTpa, TO

1) wuHTEepdepeHUHOHHAs KapTHHA HCYE3HET

2) pPacCTOAHHUEC MCXKIY I’IHTep(bepeHLlI/lOHHbIMI/I MOJIOCAMH HEC H3MCHUTCA

3) paccrosHue Mexay HHTepGhepeHIIHOHHBIMH N10JIOCAMH YMEHBUIUTCS

4) PacCTOAHHUE MCKIY HHTGpC})CpGHHI’IOHHLIMH 1noJiocaMH YBEJIHYHUTCA

MarnuTHast CTpesKa KoMraca 3aHKCHpOBa- 0 -I
Ha Ha OCH (CEeBEPHBIH TOJIOC 3aTEMHEH, CM.

pucyHoK). K kommacy mnojHeciau CHJIBHBIHA
TIOCTOSIHHBIH MOJIOCOBOH MAarHUT M 0CBOOO-
AUTH CTpelkKy. B kakoMm mMmonmoskeHMM ycTa-
HOBHUTCA cTpenka’?

1) moBepHETCcs Ha 90° MO YacOBOH CTPENKE .

2) ocTaHeTCs B IIPEKHEM IIOJIOKEHUH

3) mnoBepHéTcs Ha 90° POTHB YACOBOM CTPENTKH
4) nosepuétcs Ha 180° ”

Kaxapiii U3 pe3sucTopoB B cxeMme, U300pakeHHOH Ha
pucyHke, umeeT conpotusiende 150 Om. Kakum Oy-
JET COMpOTUBJIEHHE ydYacTKa IenH, ecau kmod K
3aMKHYTb?

Ortser: Om.
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16

17

Ecnu wiou K HaxoauTes B MoaoKeHHH 1, To mepuoj cooCcTBEH-
HBIX JEKTPOMArHMTHBIX KoNeOaHuil B KOHType (CM. PHCYHOK)
paBeH 3 Mc. HacKoNnbKO yBEIHYHTCS NEPUO COOCTBEHHBIX 3JICK-
TPOMArHUTHBIX KOJeO0aHHH B KOHTYypE, €CJIM K04 MEPEBECTH 3
noJiokeHus 1 B nmonoxxenue 2? OTBET 3alHUIIUTE B MUJUTHCEKYH-
Jax.

OrBer: MC.

[Inockuif KOHAEHCATOp MOJAKIIOUEH K rajJbBaHHYECKOMY dyeMeHTy. Kak u3MeHsTcs
IIpH yMEHbIIICHHH 3a30pa MEXTy OOKJIaJKkaMH KOHAEHCaTopa EMKOCTh KOHIEHCaTopa U
BEJIMYMHA 3apsi/ia Ha ero oOKJaakax?

JIiis Ka)XI0M BETMYUHBI ONPENEIUTE COOTBETCTBYOLUHH XapaKkTep H3MECHCHHS:

1) yBemuuuTcs
2) yMEHBIIUTCSA
3) He U3MEHHUTCs

3anuiuTe B Ta0IHIlY BeIOpaHHbIE LMGPDI A1 KaKI0H puznueckoi Benuuunsl. Lud-
PBI B OTBETE MOTYT HOBTOPSATHCS.

EMKOCTL KOHACHCATOpa Benuuuna 3apsiia KOHACHCaTOopa

18

B nepBoii 5kcriepUMEHTaIbHON yCTAHOBKE OTPHUATENBHO 3apsKEHHAs 4acTHua Bile-
TaeT B OJIHOPOJIHOE MAarHUTHOE HOJIE€ TaK, YTO BEKTOP CKOPOCTH 60 NepHeHAUKYJIspeH
UHIYKIHH MarHUuTHOrO mojisi (puc. 1). Bo BTOpo# 3KCIIEepUMEHTaJIbHOH YCTaHOBKE
BEKTOP CKOPOCTH U, TAKOM )K€ YaCTULBI TApAILIECICH HAPSHKEHHOCTH 3NEKTPHYCCKO-
ro noJisi (puc. 2).

X Xy X —
O o—
X X X -

B | E
X X X -~

Puc. 1 Puc. 2

YcTaHOBUTE COOTBETCTBHE MCOXIY OJKCINCPpHUMCHTAIbHBIMH YCTAHOBKAMH H TPACKTO-
PHUAMH OBHKCHHUSA YaCTHL B HUX.

K kaXx10# No3ULMHA AEPBOro CToidua noadepuTe COOTBETCTBYIOLLYIO MO3ULUIO BTO-
pOro H 3anuiuuTe B Tauuily BoiOpaHHbIe LU PBI 10 COOTBETCTBYIOIIUMHU OyKBaMH.

JABWXEHUE YACTULbI TPAEKTOPHUA
A) B mepBOl yCTaHOBKe 1) npsamas nuHUA
2) OKpYXXHOCTb
b) Bo BTOpOI ycTaHOBKE 3) cnupalib

4) mnapabona

OrtBeT:

71



19

20

21

Iy4ok cBeTa majgaeT Ha cOOMPAIOLIYIO JTMH3Y MapajUle]bHO €& [IaBHOM ONTHYECKOH
OCH Ha PacCTOSIHUM /1 OT 3TOH ocH. JIMH3a HaXOOUTCS B BakyyMme, €& (OKycHOe pac-
cTosHHE paBHO F. C KaKoH CKOPOCTBIO PacIpOCTpaHseTcsi CBET 3a MH30H? CKOpOCTh
CBETa OT HEMOJABHKHOTO MCTOYHHKA B BaKYyMe paBHa c.

l) C\’(FZ +h2)

F
2) ¢
3) %
Fe
) F+ h

HCHGHI/IC sAApa ypaHa TCNJIOBBIMH HeﬁT'pOHaMH OIIUCBIBACTCA peaxuneﬁ

1 235 Y 139 i
o+ U —> Z+ i Ba+3;n+T7y. Ilpu aToM 06pa3oBajocs SAp0 XUMHYECKOTO

snemenTa ;. Z . Kaxoe snpo o6pasoBanocs?

1) 2Kr
2) ¥kr
3) aMo
4) Mo

KakoBa A1MHa BOJHBI 3JICKTPOMarHUTHOTO U3JIy4€HHs, B KOTOPOM HMITYJIbC (DOTOHOB
-27
pasex 1-10™" kr-mM/c? OTBeT 3aUIINTE B HAHOMETPAX.

OrtBeT: HM .

Ipu ucciaenoBaHUM 3aBUCUMOCTH KHHETHYECKON 3HEPTUH (POTORIEKTPOHOB OT 4acTo-
Thl TIAAAIOLIET0 CBeTa (POTOIIEMEHT OCBEILAJICS Yepe3 CBeTOQMIBTPhl. B mepBoi ce-
PHH ONBITOB UCIIOIb30BAJICSA CBETOMUIBTP, MPOMYCKAIOIINHA TOIBKO CHHUH CBET, 4 BO
BTOPO#l — TOJIbKO 3esiéHbIA. B KakoM omeiTe Habmonanu seiaeHue ¢oroadpdexra U
U3MEPSIIH HANIPSHKEHHUE 3aIIUPaHHUs.

Kak M3MeHSATCS 4acTOTa CBETOBOM BOJIHBI M HAIIPSKEHHUE 3alIMPAaHMs NIPH Nepexoe OT
MEPBOM CEpPUM ONBITOB KO BTOpPOH? [[si Ka)KAOHW BEJIIMYUHBI ONPENEIIUTE COOTBETCT-
BYIOILIUH XapakTep €€ U3MECHEHHUS:

1) yBeauyuTCH
2) yMEHbIIUTCA
3) He U3MEHHUTCS

3anuumnTe B TaOIUIy BhIOpaHHbIe UQpPBI I Kaxaoro orsera. Llngps! B oTBeTE MO-
T'yT MOBTOPSITHCA.

YacTtoTa BOIHBI CBETA, Harnpspkenue 3anupasus
nafaiero Ha GoTo3IEeMEHT
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YueHHMK M3MEpPAl CHJly TSKECTH, JeHCTBYIOILYIO Ha rpys. [lo-
Ka3aHHA JHHAMOMETpa npuBeeHbl Ha ¢oTorpaduu. [lorpem-

HOCTb U3MEPCHHS paBHa LICHE JICNICHHA JHHAMOMETPA. , 5 H
B kakoM ciy4ae MOKa3aHus AHHaMOMETpa 3arHcaHbl BEPHO? ;

) (1,6+0,2)H
2) (1,4+02)H
3) (2,4+0,1)H
4) (1,6+0,H)H

L=

1l

|

111

I

24 | OZOHH MOJIb HIEANBHOTO OJHOATOMHOTO Ta3a CoBep- A
1aeT UUKIMYeckui npouecc 1-2-3-4-1, rpauk Ko- P
TOpPOTO MOKa3aH Ha PUCYHKE B KoopauHarax p-V. U3 : ’
NpeIOKEHHOTO TMEepPEYHsl yTBEPKIACHUH BbiOEpUTE -
06a NPaBUJIbHBIX U YKAXKUTE UX HOMEpA.
4 3
4 4
>

0

1) B mpouecce 1-2 ras copepiaeT oTpHUaTENbHYIO padboTy;

2) B mpouecce 2-3 ra3y coo0marT HEKOTOPOE KOJIHYECTBO TENIOTHI;

3) B mpouecce 3-4 ra3 oTaaeT HEKOTOPOE KOJMYECTBO TEIIOTHI B OKPY/KAFOLLY KO
cpeny;

4) B npouecce 4-1 BHyTpeHHSS SJHEPIUsl ra3a OCTAETCS HEU3MEHHOI;

5) Pabora, coBepuieHHas razoM B npouecce 1-2, B 1,6 pasa 6osbiie paboTsl,
COBEPILIEHHOM HaJ razoMm B Ipouecce 3-4.

Ortger: ’ |

Yacrnb 2

Hpu eévinonnenuu 3a0anuii 25-27 yvacmu 2 ¢ 61anke omeemos Ne 1 psaoom ¢ Homepom 6bl-
nonnaemozo Bamu 3adanus 3anuwume omeem. Eounuybl usmepenusn uzuueckux seiu-
YUH Rucamep He HYHCHO. )

CHapsa Maccoi 2 Kr, JeTAIMH co ckopocTero 100 M/c, pa3pbIBaeTCsa Ha ABa OCKOJIKA.
OauH U3 OCKOJIKOB JIETUT oA yriioM 90° k nepBoHavyanbHOMY HanpasieHuro. [lox ka-
KHM YIJIOM K 3TOMY HallpaBJICHHIO TMOJIETUT BTOPOH OCKOJIOK, €CJIM ero macca 1 kr, a
ckopoctb 400 M/c? ‘

OTtBerT: °,



26

27

IIpu ymMeHbuiennn abconmroTHON Temiepatypsl Ha 600 K cpenusis kuHeTHuecKas 3HEp-
THsl TETJIOBOTO JABHXKEHHS MOJIEKYJI HEOHA yMEHbIIWNAch B 4 pasza. KakoBa HauanpHas
TeMmIiepaTtypa rasza’?

Ortser: K.
B uenu, n300pak€HHON Ha PUCYHKE, HAEANILHLIH aM-

nepMeTrp nokaseiBaer | A. Haligute HampskeHue Ha
pesucTope Rs.

OTBeT: B.

He 3a0yobme nepenecmu éce omeéemst 6 6n1ank omeemos Ne 1.

Jlna 3anucu omeemos na 3adanua Imou wacmu (28—32) ucnonsvzyiume 61aHK Omeemoeé
Ne 2. 3anuwiume cnauana nomep 3aoanua (28, 29 u m. 0.), a 3amem pewienue coomeem-
cmeyrouien 3adaqu. Omeemsl 3anucsléaiime 4émkKo u pa3déopuueo.

28

ITpu u3ydeHuu naBiieHUs CBETa NPOBEJEHBI JBa OIbITa C OJHUM U TEM Xke J1azepoMm. B
IIEPBOM OIIBITE CBET Jla3epa HaIlpaBJIseTCs Ha IUIACTUHKY, IOKPBITYIO CaXXeH, a BO BTO-
POM — Ha 3epKaJIbHYIO TUIACTUHKY TaKOM ke IJolaad. B oboux omnbITax MmiacTUHKH
HAXOJATCS Ha OJIMHAKOBOM PACCTOSTHMM OT Jiazepa M CBET NajaeT NEPNEeHAUKYJISAPHO
MOBEPXHOCTH IIACTHHOK. v

Kax u3MeHuTCA cuna 1aBiieHUs CBETA Ha IUIACTUHKY BO BTOPOM OIIBITE 110 CPABHEHHIO
¢ nepBbiM? OTBET MOSCHUTE, yKa3aB, Kakue (HU3MUECKHE 3aKOHOMEPHOCTH Bbl uc-
MIOJIB30BAJIM 1151 OOBSICHEHHSL.

Honnoe npasunvhoe peuwienue Kaxcoou u3 3aoau 29-32 00adcHO codepiicamb 3aKOHbL U
¢opmynsl, npumenenue KOmopovix HeoOXO0UMO U OOCMAMOUHO ONA PEUECHUA 3A0a4U, a
maksice mamemamuuecKue npeodpazoeanus, pacuémol ¢ YUCIEHHHIM OMEEMOM U npu He-
00x00uMOCMU PUCYHOK, NOACHAIOW{UIL DEUIeHUE.

29

30

CHap;m, ﬂBHKYMHﬁCH CO CKOPOCTBIO v, Pa3pbIBACTCA HA IBC PaBHLIC 4aCTH, OJ1HA U3

KOTOPBIX IPOJO/KAET ABH)KEHHE 0 HAINPABICHUIO JBH)KECHUS CHApsna, a Apyras — B
IPOTUBOIMOJIOXKHYIO CTOPOHY. B MOMEHT paspbiBa CyMMapHas KHHETHYECKAss SHEPIUs
OCKOJIKOB YBEJIHUYMBAETCs 3a CYET 3HEPTUM B3pbiBa Ha BenuuuHy AE. CKOpoCTh OC-
KOJIKA, JBHXKYIIECTOCs BIEpEN IO HANpPaBiICHUIO JBMXXCHMSA CHapsaaa, paBHa v, .

Haiinure maccy m ockoska.

M3MeHeHHe COCTOSHHUS TOCTOSHHOM MacChl OJHOATOMHOIO
HEaJIbHOrO Ta3a MPOMCXOAMUT IO IUKIY, IOKa3aHHOMY Ha
pucyske. [Ipu nepexozne u3 coctosHus 1 B cocTtosHue 2 ra3
coBepuraet pabory 4, = 5 kJbx. Kakoe KoinM4ecTBO TEmiIo-
TBI F'a3 OTJAET 33 LMK XOJIOAMIBHUKY?
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31

B anekTpuueckod cxeme, II0Ka3aHHOM Ha pPHCYHKE,
xkmou K 3amkuyT. DJIC Garapeiiku & = 12'B, éMkocTh £, K
konnencaropa C = 0,2 Mx®. [locne pazMbIkaHHUs KIIO- ’

ya K B pe3ynpraTe paspsjia KOHJIEHCATOpa Ha pe3HCTo-
pe BbiAe/sIeTCs KonudecTBO TernoTel O = 10 Mx/[xk.

Haiinute oTHoeHUE BHYTPCHHEroO COIPOTHUBICHUSA

. r

OaTapelKku K COPOTUBIIEHUIO pe3UCTOpa 7

[Inockas ropuszoHTanbHas gurypa ruomanasto S = 0,1 M, OrpaHUYEHHas NPOBOASALINM
KOHTYPOM CONMpOTUBJIEHUEM 5 OM, HaXOOUTCA B OJHOPOJHOM MAarHUTHOM mnouie. [Ipo-
€KL BEKTOpa MarHUTHOM MHIYKLHMH Ha BEPTUKaIbHYIO O0Ccb Oz MEUIEHHO U PaBHO-

MEPHO BO3pacTaer OT HayaJbHOro 3HadyeHust Bz=0,7 Tn 10 KOHEYHOro 3HauyeHus
By7z=4,7 Tn. Kakoii 3aps1 3a 3T0 BpeMsl IPOTEKAET 110 KOHTYpPY?



BAPHUAHT 6

Yacers 1

IIpu gvinonnenuu 3adanuii wacmu 1 ¢ 6ranke omeemos Ne 1 padom c HoMepom 6bino- |
Haemo2o Bamu zaoanus (1-24) 3anuwume nomep eviopannozo omeema unu omeem. Eou-
HUYbL USMEPEHUA PUIUYECKUX GE/IUYUH RUCAMb HE HYIHCHO.

Ha pucyHke mpencrasicH rpaduk 3aBHCH- X, M}
MOCTH KOODIMHATBI X BEJOCHIIEAHCTA OT  2()() | .
BpeMeHH . Onpenenute no rpahuKy HHTEp- ; :
BaJI BPEMEHH IOCJIe Hayajla JBUKCHHUS, KO- 150 | N\
ra NpoeKuus CKOpocTH Beiaocumenucra Ha 100 \
ocb Ox paBHa 2,5 M/c. ' 50k N
' | o
1) or0nol0c 0 10 20 30 40 50 60 70 7,c

2) or50mo70c¢
3) orl0mo30c¢c
4) or30m050¢

MaJbuuk MEIIEHHO MoJHUMAET THPIO, NeicTBYs Ha He€ ¢ cuioit 100 H. ups neicr-
BYET Ha PyKy MaJbuHKa C CUION

1) wmensiie 100 H, HanpaBieHHoit BHU3

2) 100 H, nanpaBneHHO# BHHU3
3) OGounbiue 100 H, HanpaBiieHHOH BHU3
4) 100 H, HanpaB/IeHHOH BBEPX

Ilpn wuccnenoBaHuu 3aBUCHMOCTH cHibl  F, H 4
TPEHHS CKOJbXEHHA Fp AepeBsHHOTO Opy- — ]
CKa [0 TOPU30HTATILHON [TOBEPXHOCTH CTO- 0.6 |—
Ja OT MacCel m Opycka IONy4YeH Tpaduk, i
npeAcTaBIeHHbIH Ha pucyHke. CoryacHo Ve |
rpaguKy B 3TOM HCCIIENOBAaHHUH KOIPDu- 0,3 // f
IIHEHT TPEHUS PaBEH pd |

Otger: . 0 0,2 0,4 0;6 >m, KT

JlerkoBo# aBTOMOOWJIb M TPY30BHK JIBHIKYTCS IO MOCTY. KakoBO OTHOIlIEHHE MacChl
IPY30BHKA K MAacCe JIETKOBOIO aBTOMOOMIIS, €C/TM OTHOIIEHHE 3HAUYE€HHH MX MOTEHLH-
aJIbHOW DHEPIMH OTHOCHTEJIBHO YPOBHS BOJbI paBHO 37?7

OtseT:

I'py3, noaBelIeHHbIN Ha NpyxuHe kecTkocThio 50 H/M, coBepuaet konebaHus ¢ vac-
toToii 4 I'u. C kakoit yactoToit Oyaer coBepiaTk KoJeOaHHs ITOT XKe, eC/IU €ro Moj-

BECHUTH Ha MPYKUHY KecTKOoCThio 200 H/Mm?

Ortser: T
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B pe3ynbrare TOpMOXKEHHS B BEPXHHUX CIOSX aTMOcdeph! BBICOTA MOJIETa HCKYCCTBEH-
HOT'0O cIyTHMKa Haja 3emi€d ymensunnack ¢ 400 mo 300 kM. Kak u3sMeHuucCh B pe-
3yJbTaTe 3TOI0 CKOPOCTh CIIyTHUKA U €r0 UEHTPOCTPEMHUTENBHOE YCKOpEHHE?
JU1s kaX 104 BEJIMUUHBI OTIPEIEIUTE COOTBETCTBYIOILIMI XapaKTep U3MEHEHHUS:

1) yBenuuuiacek
2) yMEHBLIMJIACH
3) He U3MEeHMJIaCh

3anuiuute B Tabauiy BeIOpaHHBIC MOPHI A1 KaXI0i Pusnyeckoit Beanunnbl. Lud-
pbl B OTBETE MOT'YT HOBTOPATHCS.

CkopocTb YckopeHnue

Mstamk GpocaroT ¢ Ha4anbHOH CKOPOCTBIO O IO YIIIOM

0 K TOPU3OHTY ¢ OaJIkOHa BBICOTO# /1 (cM. pucyHok). Co-
NpOTHBJIICHUEM BO3ayxa IpeHeOpeus. ['papuku A u b
NPEICTABIAIOT COOOH 3aBUCHMOCTH (DU3HYECKUX BEJIH-
YHH, XapaKTEPU3YIOIIUX IBM)KEHHE MSUHKA B TMPOLECCE
TI0JI€Ta, OT BPEMEHH 7.

YCTaHOBUTE COOTBETCTBHE MEXy IpaduKaMu u pu3HUe-
CKMMH BEJTMYHHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH -
3TH rpaduKd MOryT mnpeactaBiarh. (IloTeHuuanbHas 0 X
OHEPrUsA MAYMKa OTCUUTHIBAETCS OT YPOBHS y =0.)

K kaxn0ii no3uuuu nepporo cros6ua noaGepuTe COOTBETCTBYIOIIYO MO3HIHMIO BTO-
POro u 3anmMIUKTE B TA0IULY BhIOpaHHBIE HU(PBI HO COOTBETCTBYIOIIUMH 6YKBaMH.

['PAOUKU _ OU3NYECKHWE BEJIMYHUHEI
A) A 1)’ noreHuuanbHas SHeprus MAUMKa
2) monHas MEXaHUYecKas DHEPrus
MSIYHKA

3) KuHeTHuecKas SHEPIus MIYMKa
4) IpOEKLUS YCKOpeHHs MSUYMKa Ha

0 ! 0Chb y
B) &
o
0 t
OTtBerT: A b
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10

11

Ipy niaBIeHNH BEWIECTBO NEPEXOUT U3 TBEPAOTO COCTOSHMA B U aKoe. [Tpu sTOM

1) He MeHseTCs TeMnepaTypa, BO3pAcTaeT BHYTPEHHSAS SHEPTHs
2) BO3pacTaeT TeMIepaTypa, He U3MCHSETCS BHY TPEHHSAS SHEPTHs
3) He MEHSAIOTCS HU TeMIepaTypa, HU BHYTPEHHSS SHEPrHs

4) BO3DACTAIOT U TEMIIEPATYPA, ¥ BHYTPEHHSA SHEPIUS

WneanbHblii ra3 nepeBoaT U3 cocTOSHUS | B cocTosiHuE 3 Pi
TaK, KaK [0Ka3aHo Ha rpaMke 3aBUCHMOCTH JaBJIEHHS rasa |- - _2 I
oT 00béma. PaboTa BHEHIHHX CHJI IPH 3TOM paBHa 0 .
|

) poVy Pof =73 !

1 T
2) jPoVo : —
3 ap, 0 ¥, 2V ¥
4) 2pgV,

A.I][OMPIHI/ICBOMy H XKCJIC3HOMY HUJIHHApaM OﬂHHaKOBOﬁ MacCChbl COOG[HPIHI/I OJAHHAKO-
BOC KOJIMYCCTBO TCIIJIOTHI. OHpeHCHHTC MPUMEPHOE OTHOLICHHUC U3MCHCHHUS TEMIICpA-

Aty .
TYP STHX IHIHHIPOB =2

Fe
Ortser: )

B nuinMHApHYecKoM cocye Moj MNOPLUHEM HAaXOAUTCH ras.
[TopuieHs MOXET nepemeniatses B cocyne 6e3 tpenus. Ha
JIHE COCY/a JISKHUT CTaJIbHOM WAapHK (CM. pucyHOK). ['a3 Ha-
rpeBatoT. Kak u3MeHHTCA B pe3ynbTaTe 3TOro 00bEM rasa u
NEHUCTBYIOIAs Ha IIAPUK apXUMeoBa cuiaa’?

JIis KaXIoH BETHYHMHBI OMpEAETHTE COOTBETCTBYIOLIMH
XapakTep U3MCHEHHS:

1) yBenuuuTcs
2) yMEHbLUUTCH
3) He U3MEHUTCH

3anuuIuTe B TAOIHUIY BhIOpaHHbIE LUGPBI A1 KaxaoH ¢pu3uyeckoii Bennuunbl. Lud-
pbl B OTBETE MOTYT MOBTOPATHCS.

O0ObéM rasza ApXxuUMeaoBa cuia




[ 12 I Ha pucyHke n300pakeHa quarpamma p A
YETHIPEX MOCIENOBATENbHBIX H3Me-

HEHHH COCTOSHHS 2 MOJIb UAEAIbHO-
ro raza. Kakue npoueccs! CBS3aHbl C
HAHMEHBIIIUM TOJOKHUTE/IbHBIM 3Ha-
YeHHEM padoThl raza ¥ HauOOJIbILIUM
MOJOXKUTEIBHBIM 3HAYeHUEM pado-
ThI BHELIHUX CHUJI?

YCTaHOBUTE COOTBETCTBHE MEXIY >
TaKUMH TpPOLIECCaMH M HOMEpaMH 0 V
MPOIIECCOB HAa JUarpamMmme.

K kax10# MO3MIMH EPBOro CTOJIONA NOAOEPUTE COOTBETCTBYIOLIYIO MO3UIMIO BTO-
POTro W 3aNmHUIIKTE B TA0JHIlY BbIOpaHHBIC LU(PHI 101 COOTBETCTBYIOLIMMH OyKBaMH.

[MTPOLIECCHBI HOMEPA TTPOLIECCOB
A) pabota raza noJIOXXMTeIbHa 1) 1
U MUHUMAJIbHA 2) 2
3) 3
b) paboTa BHEUIHMX CHJI MMOJIOXKUTEIbHA ‘ 4) 4

H MaKCHMaJlbHa

OTtBeT: A b

13 | Hamuockyio HeNpo3pauHy:o MIACTHHY C y3KHMH Napa/lIebHEIMH IIEIAMH TajaeT 1o
HOpPMAJIH TIJIOCKass MOHOXpOMaTHYecKas BOJIHA KpPaCHOIO CBeTa. 3a IJIaCTHMHOM Ha mna-
pajuleIbHOM e dKpaHe HabmoJaeTcs kapTHHAa U3 MHOTHX HHTepQepeHIHOHHBIX TI0-
Joc. Ecnu paccTosiHMe MEXIy LIETAMH CIENaTh B 2 pa3a MEHbLIE, TO

1) paccrosHHe MeXIy HHTepdEPEHIIMOHHBIMHU MOJIOCAMH HE U3MEHHTCSA
2) paccTosiHHE MEXIY HHTepEPEHIIHOHHBIMH ITOJIOCAMH YMEHBLIMTCS
3) wuHTepdEepeHIMOHHAA KAPTHHA HCYE3HET

4) paccTosHHE MEXIY UHTEPPEPCHIMOHHBIMH MOJIOCAMH YBEITHYUTCS

MaruuTHas cTpenka koMnaca 3adpUKCHpOBaHa Ha
OCH (CeBEpHBIH IIOJIIOC 3aTEMHEH, CM. PHCYHOK).

K koMmnacy moaHeciu CHJIbHBIH TOCTOSHHBIA M0~
) if—
JIOCOBOM MAarHuT M ocBobomgunu ctpenky. B ka-

KOM I10JIOJKEHHUH YCTAHOBHUTCS CTpenka? X

1) moBepHéTca Ha 90° NPOTHUB YaCOBOM CTPEIKH
2) B NpeXHEM NOJOKEHHU

3) nosepHércs Ha 90° 110 YacoBOH CTpenkKe
4) nosepuétcs Ha 180°
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15

16

17

18

Y4acTOK LENM COCTOUT U3 YETHIPEX MOCIEJ0BATENBHO COEMUHEHHBIX PE3HCTOPOB, CO-
NIPOTHBJICHUS KOTOPBIX paBHbl 10 OM, 20 OM, 30 OM u 40 Om. KakuM 101KHO OBITEH
CONPOTHBJICHHUE IIATOr0 PE3UCTOPA, JOOABIEHHOTO B 3TOT YYaCTOK MOCIE0BATEIHHO K

MEPBBIM 4ETHIPEM, 4YTOOBI CYMMapHOE CONpPOTHBIEHHE YyuyacTKa YBETHYHIOCH B
3 paza?

Ortser: Om.

Eciaun xmod K Haxoautcs B mostoskeHuH 1, To yactora coOcT- nC
BEHHBIX JJIEKTPOMArHUTHBIX KOJEOaHHH B KOHTYpe (CM. pH- 1

CyHOK) paBHa 4 xI'. Hackonbko yMeHBIIMTCH 4acToTa coO- L 1
CTBEHHBIX 3JICKTPOMarHUTHBIX KOneOaHHH B KOHType, €Clid K
KJII0Y NEPEBECTH U3 MoJIoxenus 1 B nonoxkenue 2? OTeer 3a- 2

4L

MUIINTE B KUJIOTEPIIax.
OtBeT: Kl 11.

[Tnockuii BO3AYLIHBIH KOHAEHCATOP C JUIEKTPHKOM MEXIY IIACTHHAMHU TOAKIIOYEH
K akKyMynaTopy. He oTkIto4as KOHAEHCATOP OT aKKyMYJISTOPA, AUIIEKTPHK yAATNUIN
U3 KonjaeHcaTopa. Kak M3MeHSATCS Npu 3TOM EMKOCTh KOHJIEHCATOpa M Pa3HOCTH IO-
TEHLHAJIOB MEXy €ro 00KJIaaKaMu?

JIis KaX10i BEIUUHHBI ONpENEIUTE COOTBETCTBYIOIUHN XapaKTep U3MEHEHHS:

1) yBenuyurcs
2) YMEHBLIUTCH
3) He U3BMEHHTCSH

3anumure B Tabnuily BeIOpaHHbie UMPHI A KaXI0H Gusznveckoit Benuuunsl. L{ud-
pBI B OTBETE MOTYT IIOBTOPSATHCS.

Pasznocrts noreHnuanon MEXKAY O6K.]'[a,D,KaMI/I

EMKoCTb KOHeHCaTOpa
KOHJIEHCATopa

B nepBo# 3KCIIEpUMEHTaIbHOH YCTAaHOBKE IOJIOKUTEIBHO 3apsiKEeHHAs 4acTHIlA Blle-
TaeT B OAHOPOJHOE MATHUTHOE IOJIE TAK, YTO BEKTOP U, NEPNEHANKYIAPCH MHIYK-
LMY MarHUTHOro nojs (puc. l). Bo BTOpoi 3KCIIEpUMEHTANBHON YCTAHOBKE BEKTOD
U, TOM e 4aCTHLbI apaslieseH HAPSHKEHHOCTH BIEKTPHYECKOTO n0ust (puc. 2).

N
e e e o o o E
—_
e o o o o op N
19}
— 0

[ J [ J [ J [ ] [ J [ J \J w

Puc. 1 Puc. 2
YCcTaHOBUTE COOTBETCTBHUE MEXAY SKCIEPUMEHTANIBHON YCTAHOBKOM M TPAacKTOpUEH
JIBUKEHHS YaCTULLI B HEH.
K kaxmoi no3uuuu neporo crojdna noadepure COOTBETCTBYIOLIYIO MO3UILIHIO BTO-
pOro M 3alumuTe B Tabnuiy BeIOpaHHBIE HU(PBI MO COOTBETCTBYIOIUMH OyKBaMH.



[19 ]

21

22

JABWXEHUE YACTHUIIbI - TPAEKTOPHUA
A) B IEpBOH YCTAHOBKE 1) cnupaib
b) BO BTOpOH YCTaHOBKE 2) npsmas JUHHUA
3) OKpYXHOCThb
4) napabona

A b

OtBerT:

MOHOXPOMATHYECKHH JIyd CBETA MajaeT Mo HOpMaji¥ Ha HaxOMALIYyHOCs B BaKyyMe
CTEKJISHHYIO TIPU3MY ¢ NoKasareem npenomiueHus # = 1,51. C Kakor CKOpOCTBIO pac-
IPOCTPAHAETCS CBET IO BbIXoAe M3 NMpHU3MbI? CKOPOCTH CBETa OT HEIIOABHIXKHOIO HC-
TOYHHKA B BAKyyMe€ paBHa C. '

) ¢ 2) ne 3) 4) c(n—1)

30

Peakuns neneHus ypaHa TCIIIOBBIMH Heﬁ’I’I)OHaMPI OPOUCXOAUT B COOTBETCTBHH C

2 g 1
ypaBHeHueM (n+ U — L Z + U'Te+ 5 n+6y. Ilpu 9TOM 06pasyercs SIpo Xu-

N Y
MHYECKOro 371eMeHTa |, Z. Uto 310 3a 5ap0?

1) zgSr
2) ngr
3) wprd
4) Bz

KakoBa mjiMHa BOJTHBI 3JIEKTPOMArHUTHOTO H3TYYEHHUs, B KOTOPOM HUMITYJIbC (POTOHOB
-26
paBeH 3-107" kr-m/c ? OTBET 3alMIIMUTE B HAHOMETPAX.

OrtBerT: HM .

[1pu uccie10BaHUH 3a8BHCUMOCTH KUHETHYECKOH SHEPIUH (POTOIIEKTPOHOB OT HaCTOTHI
najaroulero cBera (OTOINEMEHT OCBeUlacs depe3 CBEeTOQUIbTphL. B mnepsoi cepuu
OIIBITOB HCIOJIB30BAJICS CBETOQUIBTP, MPOMYCKAIOIIUI TOJIBKO CHHHI CBET, a BO BTO-
pOH — TOJIBKO 3eJIEHBIN. B kaxxaoM onbite Habr0naMu siBiieHre Gporoddderra u uzme-
PSUTH HalNpsDKEHUE 3alMpaHHs. '
Kak u3meHsATCS AyMHa CBETOBOH BOJIHBI M paboTa BBIXOZA NMPH HEPEXOfe OT NepBOi
CEpHH OIBITOB KO BTOPOH? I KakaOW BETMUYUHBI ONPENEJIUTE COOTBETCTBYIOIIHN
XapakTep €€ U3MEHEHHUS: '

1) yBeauuuTCs
2) yMEHBLUIUTCS
3) He U3MEHHUTCH

3anuiuuTe B TabaUIy BeIOpaHHbIE QP! A1 Kaxaoro orseta. L{udpsl B oTBETE MO-
I'yT MOBTOPSTHCS.

JlinHa BOJIHBI CBETa, NAAAlOIEro Ha Pa6ora BbIXOOa
(bOTOWIEMEHT
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23

24

YUCHHK U3MEPAII CHITy TAKECTH, NeHCTBYONLYIO Ha rpy3. [Toka- 5 .

3aHMA JHHAMOMETpa mpuBeaeHbl Ha (ortorpaduu. [Morpemm- H

HOCTb H3MEPCHHS pPaBHa LIEHE JeJeHUs IMHaMoMeTpa. B kakom

CJIy4ae [oKa3aHHsl JMHAMOMETpa 3alliCaHbl BEPHO? ___Q
—0,

'I

11

—_—

1) (43+0,1)H

L]

—
-

2) (43+02)H

A"

-

|

3) (46+0,1)H

|1

N

!

i

4) (43+03)H

OaMH MOJIb HAEATBLHOTO OJJHOATOMHOIO Ia3a COBEpIIAeT UMKIMYECKHH npouece 1-2-3-
4-1, rpadMk KOTOpPOro noka3aH Ha PUCYHKe B KoopauHaTtax p-V. U3 npennoxeHHOro
nepeyHs yTBEPXKACHHI BbIOEPHTE 0ga NMPABUIIbHBIX M YKA)XKHTE UX HOMEDA.

4

v
>

0
1) B npouecce 1-2 BHyTpeHHss dHEprus rasza yBeIH4YUBaACTCH;
2) B mpouecce 2-3 ra3 coBeplLIacT NOJOXKUTENbHYIO padboTy;
3) B npouecce 3-4 razy coo0aloT HEKOTOPOE KOIHUYECTBO TEILIOTHI;
4) B npouecce 4-1 Temnepatypa rasa yBejaduuBaeTcs B 4 pasa;
5) PabGorta, coBeplieHHas razom B npouecce 1-2, B 3 paza 06onblue paboTsl,
COBEpPLICHHON HaJ ra3oM B npouecce 3-4.

Otser: l ‘
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Yacts 2

IIpu évinoanenuu 3a0anuii 25-27 yacmu 2 6 61anxke omeemog Ne 1 padom ¢ Homepom 6bl-

noansemozo Bamu 3adanus 3anumume omeem. Eounuypl usmepenusa pusuueckux éenu-
YUH nUCaAMb HE HYHCHO.

CHapsia Maccol 2 Kr, JeTsaumii co ckopocthio 100 m/c, pa3pbiBaeTcs Ha JBa OCKOJIKa.
OIMH 13 OCKOJIKOB JIETHT 1o yriioM 90° K MepBOHAYAIBHOMY HAIPABJICHHIO, @ BTOPOH —
nox yriiom 60°. KakoBa Macca BTOPOro OCKOJIKa, €CJIM €r0 CKOpoCTh pasHa 400 m/c?

Ortser: __KT.

26 Ipu yBenuueHnun abcomoTHOM Temmeparypsl Ha 600 K cpeanss kMHeTHYeCKast SHep-
I'Ms TEIJIOBOI'O ABHKEHHS MOJICKYJ TelTUs yBeNW4Miach B 4 pa3a. KakoBa KoHeuHas
TeMIieparypa raza?

OtserT; K.

_ B nemnu, u300pax&HHON Ha pUCYHKe, WICAILHBIN amIep-
MeTp mnokaseiBaeT 1 A. Hangure OJIC ucrouHuka, eciu
€ro BHyTPEHHEE COIMpOTHBICHHE 1 OM.

OrTBer: B.

’ He 3a6y0bme nepenecmu 6ce omeemsi 6 6nank omeemog Ne 1. W

HAna 3anucu omeemos na 3adanusn moii wacmu (28—-32) ucnonvsyiime 61anK omeéemos
Ne 2. 3anuwume cnauana nomep zaoanus (28, 29 u m. 0.), a 3amem peutenue coomeem-
cmeywweii 3a0auu. Omeemsl 3anucsléaiime 4émKo u pazbGopuueo.

| 2g | Ha miomanky nanaer senéubiit cet ot nasepa. Jlasep 3aMCHSIOT Ha APYroi, KOTOPBIt
T€HEpPUPYET KPACHbIH CBET. MOLUIHOCTh H3IIydeHUs, NAAAIOIIEro Ha MUIOAAKy, B 000-
UX Clly4dasx OJHa W Ta xke. Kak MeHsAeTCs B pe3ysIbTare Takoi 3aMeHbI YHCIIO POTOHOB,

NafalolMX Ha TUIOUIAJKY B €IMHHUIy BPEMEHH? YKaXUTE 3aKOHOMEPHOCTH, KOTOPEIE
Bel Hcnonbs3oBaiy npu 060CHOBaHUH CBOETO OTBETA.

Ilonnoe npasunsnoe pewenue Kaxcooi uz 3adau 29-32 00axcHo codepicams 3aKOHbL U
dopmynst, npumenenue Komopsix HeobX00uMO U OOCMAMOUHO ONA pewienun 3a0avu, a

MaKsice mamemamuiecKkue npeodpazoeanus, paciémeol ¢ YUCIEHHbIM OMEEMOM U NPU He-
00x00uMOCMU PUCYHLOK, NOACHAIOW NI peuieHue.

29 | CHapsan maccolt 2m paspeiBaeTcs B NMOJETE HA JBE PAaBHbIC YacTH, OAHA U3 KOTOPBIX

MMpOaOJIKACT NBHXXEHHE I10 HaIlpaBJICHUIO ABUXXCHHUA CHapsada, a gpyras — B NpOTHUBO-
HOJIOKHYIO CTOPOHY. B MOMEHT paspeiBa cyMMapHas KHHETHUYECKAs 3HEPTHs OCKOJI-
KOB YBC/IMUMBACTCS 34 CUET SHCPIUH B3phIBA Ha BeJIMUMHY A £. Monyns CKOpocTH oc-
KOJIKa, MBH)KYUIErOCA MO HANpaB/IEHUIO IBH)KCHHS CHapsla, paBeH v, , @ MOIyJIb CKO-

POCTH BTOPOI'O OCKOJIKa paBeH v,. Haitnute A E.

73



30 M3MeHeHHEe COCTOSIHUS MOCTOSHHON Macchl OAHOATOMHOTO MAEAILHOTO Ia3a IPOHCXO-
AUT MO LHMKIy, OKa3aHHOMY Ha pHcyHKe. IIpu nepexone raza u3 cocTosiHus 2 B CO-
CTOSIHHE 3 BHELIHME CUIIBI COBEpILAIOT paboty A3 = 5 k/Ix. Kakoe konuuecTBo Tern-
JIOTHI ra3 moJIy4aeT 3a HUKJI OT HarpesaTes?

31 B onekTpuueckoll cxeme, MOKa3aHHOW Ha PHCYHKE,

kmoy K 3amkuyt. 9JIC bartaperiku £ =12 B, émxocts £, r K - J_
konzaencaropa C = 0,2 Mx®. OTHoNICHHE BHYTPEHHETO — R C
COIPOTHUBIICHUS OaTapelKd K COMPOTUBICHUIO pe- T 'I_

r .
3ucTopa k= 7 =0,2. Halizute KOJHMYECTBO TEIUIOTHI,
KOTOpO€ BBIICIIUTCS HA PE3UCTOpE Mocie pa3mblkaHus ki1roda K B pesynbraTe paspsia
KOHJEHCcaTopa.

32 7] Tlnockass ropusoHTaabHas ¢urypa miomwagso 0,1 Mz, OrpaHH4Y€HHas NPOBOIALIUM
KOHTYPOM, UMEIILIUM CONMpoTUBIeHHE 5 OM, HAXOAUTCS B OJHOPOAHOM MarHMTHOM
nose. [Ipoexuus BEKTOpa MarHUTHOM MHAYKUHUU HA BEPTUKAIBHYIO OCh Oz MENJIEHHO
U PaBHOMEPHO BO3pPACTa€T OT HEKOTOPOro HA4YaJIbHOTO 3HA4e€HUs Biz A0 KOHEYHOrO
3paYeHus B,, =4,7 Tn. 3a 5To BpeMs MO KOHTYpY NpPOTEKaeT 3apsa Ag = 0,08 K.

Hatigure B, ;.
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BAPHUAHT 7

Yacts 1

IIpu evinonnenuu 3ad0anui yacmu 1 ¢ 6nanke omeemos Ne 1 padom ¢ Homepom évino-
HAaemoz0 Bamu 3adanun (1-24) 3anumume nomep evlopannozo omseema unu omeem. Eou-
HUUbL UIMEPEHUR PUIUNECKUX BETUNUH NUCAMb HE HYHCHO.

[ 1]

Ha pucyHKe mpeacTaBieH Ipaduk 3aBHCHMO- U, M/CA
CTM MOZYJsi CKOPOCTH U aBTOMOOWIISI OT Bpe- 10
MeHH t. Onpenenure 1Mo rpaguky myTh, IIPOH-

,Z[CHHbIﬁ aBTOMO6HJICM B I/IHTepBaJ'IC BpeMeHI/I O >
ot 0 mo 30 c. ' 10 20 30 40 50 ¢ ¢
1) 50w 2) 100 ™ 3) 250 M 4) 200m

Ha pucyHke rokasaHbl CHJIBI, ICHCTBYIOIIME HA Ma- || I [
TEpHAJIBHYI0 TOYKYy. Moayias paBHOIEHCTBYrOLIEH = A

CWJIbI (B 3aJaHHOM MaciuTabe) paBeH £

| F F)
1) VI3 H g =
2) 2Y5 H .
3) 6H
4) 32 H

HpI/I HCCICA0BAHUH 3aBUCHMOCTH CHJIBI TPCHHUS CKOJIBXKCHUS FTP OT CHJIbBI HOpMAJIBHO-
I'0 JaBJICHHUA Fﬂ ObLIH MMOJYUYCHBI CJACAYONHE JaHHBIC!

Fp, H 1,0 2,0 3,0 4,0
F,H 2,0 4,0 6,0 8,0

3 PE3yJbTATOB HCCII€NOBAHUA MOXHO CAEJaTh BBIBOA, YTO KOS(b(l)I/I[II/IeHT TPECHHUA
CKOJIB>XXE€HHS paBEH

OtBer:

Teno nBuxercs no npsaMoil. HavaneHelil umMnynbc tena paseH 60 kr-m/c. Iloa metict-
BUEM MOCTOSHHOM cvibl BenuuuHoi 10 H, HanpaBneHHO# BAOJIb 3TOH MpsAMOIA, 3a S ¢
HMITYJIEC TEJIa YMEHBIIUJICS M CTaJl paBeH

Otser: - KT - M/C.

[TonBerieHHBIN Ha HUTH AJTFOMHHHUEBBIH KyOHMK LEIMKOM IMOTPYXEH B BOAY M HE Kaca-
ercs nHa cocyzaa. [nuna peOpa kyOuka paBHa 10 cM. Ha kyOuKk OeiCTBYeT BBITAIKH-

BaloIllas (apXuMeaoBa) CHIa

OTtBeT: H.
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C BepuIMHBl HAKJIOHHOM IUIOCKOCTH M3 COCTOSHHMSL TOKOS

CKOJIB3UT € YCKOPEHHEM OpycOoK Maccoil m (CM. pUCYHOK). m
Kak u3menutcs yckopenue Gpycka ¥ cwia TpeHus, aeicT-

Bylollasg Ha OpYyCOK, €Clii C TOW K€ HAaKJIOHHOH IJIOCKOCTH

OyJeT CKOIBb3UTE OPYCOK M3 TOTO K€ MaTepuaa Maccon 3m?

Jlns xaXnoH BETHYMHBI OTPENENUTE COOTBETCTBYIOLIMH Xa-

pakTep €€ UBMCHEHHU:

1) yBenuuurcs
2) YMEHBILIHUTCSH
3) HE U3MEHHUTCSA

3anuiuTe B TabaMLy BBIOpaHHBIC HUQPBI VISt KOKA0H GU3HIecKor Benuuunbl. Lud-
PBI B OTBETE MOTYT IMOBTOPATHCAL.

Yckopenue Cuna TpeHust

Teno, OpolIEHHOE CO CKOPOCTBIO v MOJ] YIJIOM O K TOPU30HTY, B TEYECHHE BPEMEHH ¢
TIOJHHUMAETCH HA MAKCHMaBHYIO0 BBICOTY 4 Hal ropu3oHTOM. CONpPOTHUBIIEHHE BO31LY-
Xa nMpeHeOpex Mo Maio.

VY CTaHOBHTE COOTBETCTBHE MEXIY (PU3MUECKUMH BEJTMYHMHAMH M (pOpPMyJiaMu, 1O KO-
TOPBIM HX MOYKHO ONPEACIHTD.

K kaxnoil nozuuuu nepsoro croibua noadepure COOTBETCTBYIOIIYIO NO3UILIHIO BTO-
pOro M 3anMuuTe B Tabauily BLIOpaHHBIE LIUQPBI.

OU3NYECKHUE BEJIMYHUHbBI OOPMVIJIbI

1 1)2 sin2 o
A) BpeMs noabéMa f Ha MAaKCUMAIILHYIO BBICOTY D

b) wmakcuManbHas BbICOTA /1 HaJl TOPH3OHTOM >
2) veos a

) i

4)

OrtBer:

Bucsuiee Ha MOpo3e MOKpoe Oeibé CHayajla CTaHOBHTCS TBEPIBIM (BOAAa KPUCTALIH-
3yeTcs), a 3aTeM MOCTENEHHO BhIChIxaeT. Kpuctamisl abaa, MUHYs KHAKYIO a3y, cpa-
3y MePexoIAT U3 TBEPHOro COCTOsIHUA B razoobpasnoe. IIpu Takom nepexone

\

1) BoO3pacraer TeMIieparypa U BHyTPEHHsIsl SHEPrUs

2) BO3pacTaeT TEMIlepaTypa, yMEHBIIAETCS BHYTPEHHSA SHEPTUs
3) BO3pacTaeT TeMIneparypa, He U3MEHSAETCS BHYTPEHHAS SHEPT U
4) BO3pacTacT BHYTPEHHsSA SHEPTHs, HE MEHAETCA TEMIIEpaTypa
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10

12

Ha pucyHke noka3zaHO PacLUIMPEHHE BO- D, 10° [ai
aopona nByMs crnocobamu: 1-2 m 3-4. 1.0 3 - 4
CpaBHuTe paboTy raza CHJI TpH ITHX ’
Ipoueccax.
: 0,5 >
1) A34:'2A12 1 2
2) A3u=A412=0
3) Asn=An#0 | 0 1 2 3 4 5V,n
4) Aszs=1,541

Haxoasce B UMITHHAPE JBUTATENs, a3 NMOJIYYUJI OT HarpeBaTesis KOJUYECTBO TEIIOTHI,
paBHoe 10 x/[x. 3aTeM oH pacumupuics, coepiuB padboty 15 x/Ix. Ha ckonbko B pe-
3yJIbTATE€ BCEX ITHX IPOLIECCOB YMEHBIINIACh BHYTPEHHAA dHeprus raza? OtseT 3a-
IUIIHTE B KHJIODKOYIIAX.

OTBeT: kK.

OO6BEM cocyna ¢ UaeabHbIM ra3oM YBEIHUYHIU BJBOE, BBIYCTUB MOJOBUHY ra3a U
NOJJIEP>KUBasi TEMNEPATYPY B COCyAe MOCTOSIHHOW. Kak U3MEHUIIUCH NIPU 3TOM JlaBiie-
HHUE Ta3a B COCY/IE U €ro IIOTHOCTh?

J1s Ka>x 10 BEJIMYMHBI ONIPEAEIUTE COOTBETCTBYIOIUN XapaKTep U3MEHEHHUS:

1) yBenunuwmnacek
2) yMEHbIIUIAch
3) He U3MEHHUJIACh

3anumute B Tabnuuy BbIOpaHHbIE HUQPHI A4S KOKAOH pusndeckoid BenmuyuHbL. 1{ud-
DBl B OTBETE MOTYT IIOBTOPATHLCS. ‘

HaBJIeHHC raza B COCyna¢c IInotrHoCTh raza B cocyae

TeMniepaTypa HarpeBareis HAEaIbHOTO TEIUIOBOTO JBUraTeNs, paboTaIONIEro 1O K-
ny Kapno, pasna T, a TeMiepaTypa XOJIOAWIbHHUKA paBHA 7. 3a LUK/ ABUraTeb MO-
Jy4aeT OT HArpeBaTellsd KOJIMYECTBO TEIUIOTHI (J|. YCTAHOBHTE COOTBETCTBHE MEXIY
(bHU3MYECKUMH BETUYHHAMH H (HOPMYIIaMH, O KOTOPHIM HX MOXKHO PACCUMTATD.

K KaXI0o¥ Mo3MUMH NMEPBOTO CTONOLA HOAGEPUTE COOTBETCTBYIOILYHO MO3UIMIO BTO-
POro M 3alMuMTe B TaONHLY BbIOpaHHBIC IIMGPBI MO COOTBETCTBYIOLIMMH OYKBaMH.

OUBNYECKUE BEJIMYMHbI OOPMYVIJIbI
A) KII/I nBurarens - T,
Bb) pabora, coBepiraemas aBurareneM 3a LUK D Tl
Q] (T1 -T 2 )
2) 71
T, -T
3 1 2
) T,
o7,
4
) T,
A b

OTBeT:
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13

14

15

16

TodeuyHble MCTOYHMKM cBeTa S| U S, HaXOMATCH
OMM3KO ApYr OT Apyra M CO3/al0T Ha yAaIEHHOM
9KpaHe O yCTOHYMBYIO HMHTEPPEPEHIMOHHYIO
KapTHHY (CM. PUCYHOK). DTO BO3MOKHO, €CJIH S| U
S> — Majble OTBEPCTUSI B HENPO3PaYHOM IKpaHe,
OCBELIEHHBIE

1) onHO 3e1€HBIM Na3epoMm, APYroe KPaCHbIM

2) J1y4OoM OJHOTO Jiazepa 3
3) kaxnmoe CBOEH JIAMITIOYKOM HAaKaJHUBaHUS
4) Kaxmoe CBOCH ropsuiei cBeyoi
MaruuTHoe none B =B, + B, co3naHo B A

@ ———2———-0
TOYKE A J[BYMs NapajjieNbHbIMH IJIHH- I A

HBIMUA NIIPOBOJHUKAMH C TOKaMu I; u I,
PACIIOJIOKEHHBIMH  NIEPHIEHIUKYIISIPHO

IUIOCKOCTH YepTeka. BexTopsl B, u B,

B TOYKE A HAampapJieHbl B ILIOCKOCTH
yepTexa ClaeAyroLuM obpazom:

1) B, Bnus, B, - BBepx

2) B, - BBepX, B,— BBepx

3) B, —BHU3, B, — BHHU3

4) B, —BBEDPX, B, BHHU3

Cunpl 3NEKTPOCTATUYECKOTO B3aUMOJCHCTBUSA MEXIY ABYMS TOUYCHHBIMH 3apsDKEH-
HBbIMH T€JaMH paBHbl o Moaysro 20 MH. Kakum cranet Moaysb 3TMX CHII, €CIIM 3apsal
Ka)K10T0 TeJjla YBEIU4UTh B 3 paza? OTBET 3aNUIIUTE B MUIJIUHBIOTOHAX.

OtBeT: MH.

Ha pucyHke rmoka3aH Xoj AByX Jy4ed OT TOYEYHOTO UCTOYHHKA CBETA A yepe3 TOHKYIO
JIMH3Y.

AER e

\'8

| Y

KakoBpa npuOIn3UTENbHO ONTHYECKAS CUJIa 3TOH JTHMH3bI? OTBET OKPYIJIUTE 0 LEIbIX.

OtBer: JITP.
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B 1po3padHOM cOCyA€e, 3alOJHEHHOM BOJOH, HAXOAMTCS AM(pPaKUMOHHAs peléTka.
Pemérka ocBelaeTcs Jy4oM CBeTa JIa3epHOH yKa3KH, NaJalolluM MEepreHaNKYIApHO
eé TOBEPXHOCTH uYepe3 OOKOBYIO CTeHKy cocyfaa. Kak M3MeHsATCs 4acToTa CBETOBOH
BOJIHBI, NaJalOEN Ha PEETKY, W YroJl MEKAy MaJalollUM JIy4OM H IEPBBIM JH-
(ppaKUHOAHBIM MAKCHMYMOM IIPH yIaJeHHH BOJIbI M3 cOoCyaa?

JIs KaKaol BEJTHYHMHBI ONIPENEIUTE COOTBETCTBYIOLINMI XapaKTep H3MEHEHHUS:

1) yBennuuTcA
2) . yMEHBLUUTCH
3) He U3MEHHUTCH

3anummte B TabauIy BeIOpaHHblE HUQPBI 114 Kaxaoro orBera. Llndps! B oTBETE MO-
IyT NOBTOPATHCA.

YacToTa BOJIHBI CBETA, Yros Mexay HOpMaJlblo K pelIETKE U
JOCTUTAIOLIET0 PELIETKH NepBHIM IH(PPAKIIMOHHBIM MAaKCHMYMOM

| 18 | Tlydok MOHOXPOMATHHECKOTO CBETA MEPEXOAUT M3 BOIbI B BO3AYX. YacToTa CBETOBOM
~ BOJIHBI — V, JUIMHA CBETOBOW BOJIHBI B BOJIE — A, [TOKa3aTeNlb NPEIOMIIEHHS BOJBI OTHO-
CUTEJIbHO BO3/1yXa — /.
YCTaHOBUTE COOTBETCTBHE MEX)y (PM3HMUECKUMU BEIMYHHAMH U (OpMYyJIaMH, 1O KO-
TOPBIM - MX MOXHO paccyuTaTh. K KaJ0¥ MO3MLHKH TepBOro cronadua noadepure co-

OTBETCTBYIOLIYIO MO3UIHI0 BTOPOro W 3amuiiuTe B Tabauily BeIOpaHHble HHUGPHI O
COOTBETCTBYIOIIUMHU OyKBaMH. ‘

- OU3UYECKHUE BEJIUUHUHBLI OOPMYVIJIbI
A) cKopocThb CBéTa B BO3JlyX€ 1) A-v
b) nnuHa cBETOBOM BOJHBI B BO3AYXE 2) A-n
3) A-ven
A
4) 7 ‘n
A b

Ortser;

l:l o | CBs3aHHas CUCTEMa 3JIEMEHTAPHBIX YacTUI[ COAEPKHUT 2 3JIEKTPOHA, 3 HEUTpoHA U 4
NPOTOHA. JTa CUCTEMA MOJKET SIBISATHCS

1) HeHTpanbHBIM aTOMOM Telus 3 He
2) uoHOM nuTHsA § Li
3) uoHOM Oepummus Z Be

o 9
4) HeWTpaTbHBIM aTOMOM yriepoaa . C

KakoBo MaccoBoe yncio sapa X B peakiny s Am + 3 He —— X +2 on?

1) 95 2) 243 3) 97 4) 244




21

22

23

KakoBa ZUTMHA BOIIHbI S]ICKTPOMATHHTHOTO W3NYHEHHs, B KOTOPOM SHEprus ¢hoTOHOB
pasua 2,2:10""° Ik ? OrBer 3anuumuTe B HaHOMETpax.

OTtBeT: HM .

B saepHOM peakTope 1enoyka sAepHbIX peakldii HAYHMHAETCS C 3aXBaTa sAApOM ObICTPOro
HeHTpoHa. Kak u3MeHnsTcs npy 3axBaTe HEWTpOHA 3aps/ A/Ipa M YKCII0 HYKJIOHOB B sipe?

JIiis KaXI0M BETHUUHBI OMPEEIUTE COOTBETCTBYIOHIUN XapaKTep U3MCHEHHS:

1) yBenuuurcs
2) YMEHBILIUTCS
3) He UBMECHHUTCH

3anuiuTe B Ta0aHUy BhIOpaHHBIE TUGPLI IUIST KOKI0OH Qu3nyeckol BenuyuHsl. [ud-
PbI B OTBETE MOT'YT IIOBTOPSATHCA.

-

3apsan aapa Yucno HyKJIOHOB B siApe

YuyeHHK HCCeI0BATl JBHXKEHUE IIapuKa, OpONIEHHOr0 TOPU30HTaNbHO. i1 3TOro oH
M3MEpHI KOOPAHHATEI JIETALETO MapHKa B PA3HLIE MOMEHTEI BPEMCHU €r0 ABHKCHUS
M 3aTI0JHHJI TabJIULy:

t,c 0 0,05 0,10 0,15 0,20
X, CM 0 5,5 13,5 17,5 24
¥, C™M 0 1,5 45 11,5 20

[TorpenHoCTh H3MepEHHsi KOOPAHHAT paBHa | cM, a mpoMexyTKoB Bpemenu — 0,01 c.
Ha xakoM u3 rpadukoB BEpPHO MOCTPOCHA 3aBMCMMOCTb KOOpDJHHATHI ) MIapUKa OT
BpPEMEHH 77

1) Vs CMI\ 3) Y, CM
254+ 25—
2073 _— ?!~ 20} — 3
5] - | 15 1 ,f//
] | [% 1 b
107 M - 10— / ]
Sy | 51 EJ
JQ)‘P - L1Vl T A >
0 005 01015 02 025 £, ¢ 0 005 01015 02 025 [ c
2) y,cMy 4) y, My
25 ? 25 3
20 4 201
i P 5 A
15: 1? ISE /ﬁﬁ'
10— , 10 1
e i | A
‘ ] bt Jr‘ > } 02 0\ >
0 0,05 0,1015 02 025 £ ¢ 0 00501015 3¢
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Ha pucyHke npencraBieHsl rpadMKH 3aBUCHMOCTH TEMIIEPATyphl ¢ BYX TEN OJWHAKO-

BOH MaccChl OT COOGH_IGHHOFO KOJIH4YECTBA TCIIJIOTHI Q HCpBOHa‘IaﬂbHO T€l1a HaXOJH-
JIACH B )XUAKOM arpe€raTHOM COCTOsSIHHH.

A ; 2
/ /!
Z
Q
>

0

HUcnonb3ys nannele rpa@uKoB, BHIOEPUTE U3 MPEJIOKEHHOIO NEPEYHS 06a BEPHBIX
YTBEPXKICHHS] U YKKUTE HX HOMepa.

1)  Temneparypa KMNeHHMs y NepBOro Tejia B 2 pa3a MeHbIIE, Y€MY BTOPOTO;

2)  Tena MMEIOT OIMHAKOBYIO YICIBHYIO TEILIOEMKOCTh B KH/KOM arperaTHOM
COCTOSIHUH;

3) VienbHas TEMIOEMKOCTb B JKHIKOM ArperaTHOM COCTOSHHH HEPBOro Teia
Oosblue B 3 pasa, 4eM BTOPOro;

4)  OGa Tena UMEIOT OJUHAKOBYIO YAENbHYIO TETUIOTY NIapooOpa3oBaHus;

5)  Temneparypa miaBleHHs BTOPOro Tesa GoJbIue, Y€M NEPBOTO.

Ortger: L ’ 1

Yacrn 2

Ilpu évinonnenuu 3adanuis 25-27 yacmu 2 ¢ 6aanxe omeemos Ne 1 DPAOOM C HOMEPOM 8bl-
noansemozo Bamu 3a0anua sanuwume omeem. Eounuyvt usmepenusn uzuveckux eenu-
YUH RUCAMb He HYHCHO.

25

26

Hesecomas nenedopmupoBanHas npyskuHa JIEKHT HAa FOPHU3OHTAIBHOM crone. OnuH
e€ KOHeIl 3aKperUieH, a Apyrol kacaetcst Opycka mMaccoit M = 0,1 Kr, HaXOmsALIErocs Ha
TOM K€ CTOJIe. bpyCOK CABHIaoT BIO/NL OCH MPY>KHUHBI, CKUMAs TIPYXHHyY Ha Ax = | oM,
1 otnyckaroT. IIpu nocieayrowem aBHxeHHH GPYCOK NPHOGPETAET MAKCHMATIBHYIO
CKOPOCTb, paBHyI0 1 M/c. Onpenenute KECTKOCTL NpyXHUHbI. TPEHHE HE YYUTHIBATE.

Ortger: H/m.

C wMIealbHBIM Tra3om NPOUCXOONT HUKIHYSCKHil P klla {
npouecc, p7-nuarpaMMa KOTOPOro MpejcCTaBieHa Ha
pucyHke. HauMeHpIIni 06bEM, KOTOPBIH 3aHUMAET ra3 200
B 3TOM Ipouecce, cocraBisier 60 1. Ornpenenure
KOJIMYECTBO BelIeCTBA 3TOro rasa. OTBET OKpYIrjMTE 100
JIO LIEJIBIX.

OrtBer: MOJIb. 0 300 600 T, KV



27

IIpeamet BBICOTOH 6 CM pacronokKeH Ha FOPH3OHTAILHOM TIABHOH ONTHYECKOH OCH
TOHKOH cOOHMparole# TMH3bI Ha paccTosiHUK 30 CM OT €€ ONTHYECKOro LeHTpa. Boico-

Ta u300paxenus npeamera 12 cm. Haliaure dokycHoe pacctosinue nuu3bt. OTBET 3a-
[HLLIXTE B CAHTUMETPAX.

OTtser: CM.

He 3a6y0bme nepenecmu eéce omeemsl 6 61ank omeemos Ne 1. —'

Jna 3anucu omeemos na 3adanusa mou wacmu (28-32) ucnoaviyime 6naHK omeemos
Ne 2. 3anuwmume cnavana nomep 3adanun (28, 29 u m. 0.), a 3amem pewienue coomeem-
cmeyrowe 3a0avu. Omeemsi 3anucvigaiime YéMKo U pazoopuuso.

28

Manenbkas wiaitba ABHXKETCA H3 CO-
CTOSIHUSA TIOKOS 1O HEMOJBHXKHOH
ragkoi  cdepuueckoil MOBEPXHOCTH
paguycoM R. HayanbHO€ IOJOXKEHHE

anobI HaXOHHTCH Ha BBLICOTC % oT-

HOCHUTEJIbHO HIXKHEH TOUKH MOBEpXHOCTH. ClenanTe pUCYHOK C YKa3aHHUEM CHJI, IeH-
CTBYIOLIUX Ha WIaii0y B MOMEHT, KOTJla OHAa ABHUXKETCS BIIPaBO-BBEPX, HAXOAACh Ha

R . .
BBICOTEC K HaJd HUXKXHEHU TOYKOHU ITOBEPXHOCTHU (CM. pPlcyHOK). ITokaxxute Ha 3TOM pHu-

CYHKe, KyAd HafmpaBJICHO B 3TOT MOMEHT YCKOpEHME IaiObl (10 paguycCy MOBEPXHO-
CTH, MO KacaTEJIbHOW K MOBEPXHOCTH, BHYTPb NOBEPXHOCTH, HApYXy OT NOBEPXHO-
cti). OTBeT 060cHYHTE. CONPOTUBIEHUE BO3yXa HE YUUTHIBATD.

Honanoe npasunsnoe pewenue Kaxcoou uz 3adauy 29-32 0onxncno cooepycams 3aKOHbL U
hopmynsl, npumenenHue KOmMopsvix HeOOXO0UMO U OOCMAMOYHO 0114 pelieHus 3a0aqu, a
makxsce mamemamuyeckue npeodpa3zoeanus, pacyémsl ¢ YUCIEHHbIM O0MBEEMOM U NPU He-
00x00UMOCMU PUCYHOK, ROACHAIOW UL peulerue.

29

HeOonblne mapuku, Macchl KOTOpbIX m =30 T
u M =60 1, coeqHHEHBI JIETKMM CTEPKHEM H
NIOMEILEHBI B MAJKY10 chepudecKyro BeIeMKY. B
HAYANBHBIH MOMEHT LIAPHKU YACPKHMBAIOTCS B
TI0JIOXKEHHH, U300pakéHHOM Ha pucyHke. Korna
MX OTHYCTHIM ©Oe3 ToNuYKa, IIAPUKH CTajH
CKOJIb3MTh TI0 TMOBEPXHOCTU BBIEMKHM. Makcu-
MajibHasg BbICOTA NOABEMA lIapuka Maccod M
OTHOCHTEJIbHO HWXXHEH TOYKH BBIEMKH OKas3a-
nack paBHOH 12 cM. KakoB paguyc BbleMKH R?
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Han oaHOaTOMHBIM HJICATBHBIM Ta30M IIPOBO- )

IAWTCS LMKIMYECKMH TNpolecc, MOKa3aHHBIH Ha 1‘
pucynke. Ha y4actke 1-2 ra3 coepumiaeT paboTy P
A2 = 1000 /Ix. Ha aguabate 3—1 BHELIHHUE CHIIBI
CKMMAIOT Ta3, coBepiuas pabory |43 =370 JIx.
KonnuecTBo BemecTsa rasa B Xoe mpouecca He ]
menserca. Halinure konuuectBo Te€rnoThl |QOyon|, p---------
OTJJAHHOE ['a30M 3a LIMKJ XOJIOIHIIbHUKY. .

Hctounuk nocrosHHoro Toka ¢ QJIC £ =10 B 1 BHyTpEHHUM CONPOTHB-
neaneM r=0,4 OM NOACOEOMHEH K NApajuICIbHO COECAUHEHHBIM PE3H- ‘—||——

cropam R, =4 Om, R, =6 Om u konaeHcatopy. Ompenenure EMKOCTb R,
KoHAeHcatopa C, €ciM 3HEprus 3JIEKTPUYECKOro IMOoJid KOHAEHCaTopa D
paBHa W =60 MxJ[x. Rf
' ||
Cll

OJNEKTPOHBI, BBUIETEBIIUE B MOJOKUTEIHHOM
HanpasieHud ocH OX moj AeHCTBHEM CBETa C
Karoga (OTO3NNEMEHTa, MOMAJAl0T B JIJIEKTPH-
4eCKO€ H MarHUTHOe nois (cM. pucyHok). Ka-
KOH O/DKHA OBITh YacTOTa MaJarolIero CBeTa v,
4TOOBl B MOMEHT MONAaJaHUsA CaMbIX OBICTPBIX
3JIEKTPOHOB B 00JIaCTh MOJICH AEHCTBYIOIIAs Ha
HMX cujla Oblia HampamjieHa npoTuB ocH OY?

Pabota BeIXOga as BeniecTBa karoza 2,39 3B, X 5
HANPSHKEHHOCTH 3NEKTPHUYECKOTO I10J151

3-10% B/m, UHAYKLUHMS  MarHUTHOTO  MOJIA

107 To.
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BAPUAHT 8

Yacts 1

Ilpu svinoanenuu 3aoanuit wacmu 1 ¢ 6nanxe omeemos Ne 1 paoom c HOMEpOM 8bINO.1-
HAaemozo Bamu 3aoanusn (1-24) 3anumume nomep evibpannozo omeema unu omeem. Eou-
HUYUb USMEPEHUA (PUUUECKUX GENUYUH RUCAMD HE HYHCHO.

Ha pucynke npeacraBneHs! rpapuku S,m A
3aBHCUMOCTH INPOMIEHHOTO MYTH OT ’
BpeMEHU I1s 1ByX Tel. CKopocTh

I
|
'BTOpOro Te€jla v, OOblIE CKOPOCTH 160 1 - _: 1_ -
IIEPBOIO Teja v, B 1 pas, TAC 1 paB- N _IL :
HO | | o
: | |
1,5 O~/ A~~~
2) 2 ) /1 I
! I |
9 25 -
2 4 6 8 L, ¢
Ha pucyHke MOKa3aHbl TPH CHIIBI, ACHCTBYIOIUME HA Ma- | ] *\
TepHanbHyl0 TOYKYy. KakoB MOysb paBHOAEHCTBYIOMIEH =
3TUX cui, eciu F3 =2 H? | Fz
F F,
1) 4H | -t , >
2) 8H | _
3) 8 H
4 J5H

le/l HCCJICNOBAHHH 3aBHCHMOCTU CHJIbI TPEHUA CKOJILXXCHHS FTp OT CHJIBI HOPMAJIBHO-
o AaBJICHHSA Fﬂ ObLIIH ITOJIYHYCHBI CICAYIOIHE OAHHBIC: :

Fup, H 0,60 0,75 | 0,90 1,05
F., H 2,0 2,5 3.0 3,5

13 pe3ynbTaToB HCCIENOBaHUS MOXHO CJEaTh BBIBOJA, 4YTO KO3(PQHUIHMEHT TpeHHs
CKOJIB)KCHHUS PaBEH

Ortser:

Teno nBuxeTca Mo npsiMON Moja JEWCTBHEM IMOCTOAHHOW CHUJIbI, PABHOH IO MOJYJIIO
10 H u HanpaBiieHHOH BAOJIbL 3TOH MpsAiMoil. CKOJIBKO BpEMEHHU NOTpedyeTcs A TOro,
4TOOBI 110]] ACHCTBHEM ITOH CHJIBI UMITYJIbC TeJa H3MeHuics Ha 50 kr-m/c?

OTBeT: C.

CocHogblit 6pyc 00BEMoM 0,06 M® [IABACT B BOJIE, ITOTPY3HBLIHCH Ha 0,4 CBOEro 06b-
éma. Ha 6pyc nelicTByeT BbITasKMBaromas (apxume10Ba) cuia, paBHas

OTtBeT: H.
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B pe3ynbTarTe nepexoja ClyTHHKa 3€MIIH C OJHOH KpyroBOH OpOMTBI Ha OPYIYIO €ro
LIEHTPOCTPEMHUTENILHOE YCKOPEHHE YMEHbIIAETCs. Kak M3MEHSI0TCs B PE3Y/IbTaTe ITOTO
nepexo/1a NOTEHINAIbHAS SHEPTUsl CITyTHHKA B T10JIE CUJIbI TSHKECTH 3EMITH M CKOPOCTh
€ro JBMKEHHUs 1Mo opOuTe?

JIns Ka)KI0M BEJIMUMHbI OTIPEAEIMTE COOTBETCTBYIOLUH XapaKTep H3MEHEHMS:

1) yBenu4yMBaeTcs
2) yMeHbLIaeTcs
3) He u3MeHseTCA

3anuiuTe B Tabuuily BeIOpaHHbIE MBI I Kaxaoi Gusnyeckoit BenuuuHsl. Lud-
pBI B OTBETE MOI'YT IIOBTOPSITHCA.

[loTeHuMaIbHAs SHEPTUS CKOpOCTh ABHXKEHHUSA 110 opbute

Teno, GpoleHHOE CO CKOPOCTBHIO v TOJ YIJIOM 0 K TOPH30HTY, IOJHUMAETCA HaJ ro-
PU30HTOM Ha MAaKCHMAJIbHYIO BBICOTY A, a 3aT€M MajgaeT Ha PacCTOSHUM S OT TOUKH
Opocka. ConpoTUBIIEHHE BO31yXa IPEHEOPEKUMO MaJIO.

- VCTaHOBUTE COOTBETCTBUE MEXAY (PU3MYECKMMH BEIHYUHAMH M (popMynaMH BbIpa-
KAIOILMMH UX pacCMaTpUBaeMoOii 3a1aue.

K kax10i no3unuu nepporo crondua noadepure COOTBETCTBYIOILYIO IO3UIIHIO BTO-
poro M 3anuiuTe B Tabnuily BeIOpaHHble HUQPBHI.

OU3NYECKHE BEJIMUYWHBI OOPMYVYJIbI
A) MakcHManbHas BBICOTa A HaJ TOPU30HTOM 1) ,2sin?a
b) paccrosiHue S 0T ToukH 6pocka 4O TOYKH MaaeHUS 2g
2) p?cos?a
g
3) v?sin2a
g
4)  vlsina
) g

OrtsBerT: A b

IIpy KpucTa/uIM3anMU BOAA MEPEXOAMT U3 JKHUAKOTO COCTOSHUA B KPUCTALIMYECKOE.
IIpu 3Tom nepexone

1) yMeHblIAeTCs U TEMIEPATYpa, U BHYTPEHHSSI SHEPIUs

2) yMeHbIIAeTCs TeMIEepaTypa, He H3MEHSETCS BHYTPEHHSAA SHEPIHs
3) yYMEHBINAETCs BHYTPEHHsIA JHEPTHsl, HE H3MEHSETCS TeMITeparypa
4) yMeHbIIAETCH TeMIIEpaTypa, BO3PacTaeT BHYTPEHHSS SHEPIHsl
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10

11

12

Ha pucynke mokasaHo cxatwe Bomopona JIBy- p, 10°TIay

ms criocobamu: 1-2 u 3—4. Cpasuure paboTh! ’ 10 4 3

BHEIIHUX CHJI IIPH 3THX MPOLIECCax. ’ 7

1) Ai2=A434=0 _ 0,5 -+

2) An=A43#0 2 !

3) An2=243 -
4) A, =0,5434 0 1 2 3 4 5V,n

Haxomich B UMIMHIpE ABHraTeNs, ra3 HOJTyYHI OT HarpeBaTeliss KOJIMIECTBO TEILIOTHI,
paBuoe 30 kX, IIpH 3TOM €ro BHYTpPEHHsIsI SHEprys yBenndniaacsk Ha 20 k/Ix. Kakyo
paboTy B pe3ysbTaTe 3TOro coBepuIni raz? OTBET 3aMUIIHTE B KMIOMKOYIIAX.

OrtserT: . K]k,

O0BEM cocyna ¢ HIeaTbHBIM Ia30M YMEHBILINIIN BABOE U 100aBHIIH B COCY] TAKYIO XKe
Maccy Toro e rasa. TemmepaTypa B cocyle NOUICPKUBAETCs MOCTOSHHON. Kak u3-
MEHWIUCH B PE3yJIbTATE 3TOTO JaBJIECHHE I'a3a B COCYAE M €r0 BHYTPEHHSS dHEPTHs?
14 KaX 10 BEIMYMHBI ONIPEETIUTE COOTBETCTBYIOIINH XapaKkTep H3MEHEHHMS:

1) yBenunumnacek
2) yMEHBIIMIIACh
3) He U3MeHHJIach

3anumure B Tabnuiyy BeIOpaHHbIe HUGPBI IS KaXI0H PU3HYeCKOH BenyuHbl. 1{ud-
PBI B OTBETE MOT'YT [IOBTOPSATHCH.

HasneHue rasa B cocyne BHyTpeHHss 3Heprus ra3a B cocye

Temneparypa HarpeBareis HACAIFHOrO TEIUIOBOTO JBUTaTeNs, paboTaloUIero Mo IUK-
ay KapHo, paBHa T}, a Temneparypa XOJOAWIbHUKA paBHa 7». 3a UMK ABUTATEINb I10-
JTy4yaeT OT HarpeBaTels KOJIMYECTBO TEIUIOThI (Ji. YCTAaHOBUTE COOTBETCTBHUE MEXKIY
(GH3MYECKUMHU BEJTMYMHAMU M (HOPMYJIaMH, 110 KOTOPHIM HX MOXHO PacCUHMTaTh.

K kaxoi mo3uuuu nepBoro cronbua noadepuTe COOTBETCTBYIOLIYIO MO3HULHIO BTOPO-
TO Y 3alMIIMTe B Ta0nMily BeIOpaHHbIE HHQPBI 10 COOTBETCTBYIOIUMMH OyKBaMH.

OUSUYECKHUE BEJIMYNHBI OOPMYVIJIBI
A) KOJIHYECTBO TEILTOTHI, OTAaBAEMOEC ) T,
JIBUTATENIEM 3a LIMKJ XOJOAUILHUKY D T,
b) KIIA nBurarens ' Q(T,-T,)
2) _——Tl
T -T
3 14y
) T,
AT,
4 =L s
) T,
b
Otser: A
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13

14

15

16

ToueuHble MCTOYHMKH CBeTa S; M S, HaxoasaTcsd
OIM3KO IpYyr OT JApyra M CO3JaloT Ha yIaJIEHHOM
3KpaHe D yCTOHYUBYIO MHTEPOEPEHIHOHHYO Kap-
THHY (CM. PHCYHOK). DTO BO3MOXHO, €ClH S| H 52
— Majble OTBEPCTHS B HEMPO3payHOM IKpaHE, OC-
BCILIEHHEBIE

1) MI0CKOM MOHOXPOMATHYECKOH CBETOBOM

BOJIHOM

2) 0aHO 3eNEHBIM CBETOM, a APYToe
KpacHBIM CBETOM

3) OmHO JIaMIIOYKOW HaKaJIMBaHMs, a IPyroe
ropsilel cBe4on

4) Kaxnoe CBOEH JaMIIOYKOW HaKalMBaHHUs

MaruutHoe mone B=B,+B, co3gaHo B

TOYKE A JBYyMs MapajuleNbHbIMH JJTHHHBIMH : A
[IPOBOJHUKAaMH ¢ Tokamu [, u [, pacnoino- - ®- ------ & -~-==-- ®-
JKEHHBIMH TEPNEHAUKYJIAPHO TIJIOCKOCTH I L

yeprexa. Bektopel B, u B, B Touke A Ha-

IIPaBJIeHbl B TJIOCKOCTH 4YEpTEXa CIEAYIO-
MM 06pazoMm:

1) B1 — BBEpX, Ez — BBEpPX
2) B, —BBepx, B, — BHU3
3) B, —BHHU3, Ez — BHHU3

4) B

S

| — BHH3, B, — BBEpX

Cunbl 371€KTPOCTaTUYECKOTO B3aMMOJECHCTBUS MEXIYy ABYMs TOUYEYHBIMU 3apsKCH-
HbIMHU TesaMu paBHbl o Moy 80 MH. Kakum cTtaHeT MOIynb 3THX CHII, €CJIM pac-

CTOSIHME MEXAY HUMHU YBEJIMUUTE B 2 pa3za? OTBET 3aMUIINTE B MUUIMHBIOTOHAX.

OTtBeT: MH.

Ha PHUCYHKC IIOKAa3aH XOJ nyqeﬁ OT TOYEYHOI0 HMCTOYHHKA cBeTa A 9€pe3 TOHKYIO

JMH3Y.
] ] LT 7;-7 THI T
~15cm
Pry
e i -

KakoBa l'IpI/IGHIfBI/ITeJ'ILHO OITHYECKas cujia 3ToM JTMH3BI? OTBET OKPYTIJIUTEC A0 LECIBIX.

Ortser: AITP.



B npospa4yHoM cocysie, 3amOJTHEHHOM BOZOM, HAXOMMTCA AUMPAKUHOHHAS PELIETKA.
Peinérka ocsemaercst mapasieNbHbIM IIy4KOM MOHOXPOMATHYECKOTO CBETa, Majaro-
MM TEpPIeHANKYIISAPHO €€ IOBEPXHOCTH Yepe3 GOKOBYH CTEHKy cocyaa. Kak m3me-
HATCSL AJIMHA CBETOBOH BOJIHBI, NMAJAKOILIEH Ha PEIIETKY, U YroJ MEXAY MafaroiliuM
JTy4OM M HEPBBIM THU(PPAKIMOHHBIM MaKCHMYMOM IIPH 3aMEHE BOIbl B COCYJE MpO-
3payHOH KXHUAKOCTBIO ¢ OOJBILINM MOKa3aTeIeM MpeIOMIIeHHs?

J1st KX JI0M BEIMYMHBI ONPEJIEIUTE COOTBETCTBYIOIIMH XapaKTep H3MEHEHHS:

1) yBemuuutcs
2) yYMEHBLIUTCS
3) He U3MEHHTCS

3anuiuuTe B Tabauuy BeiOpaHHbIe UGB! U1 Kaxaoro oreera. [ludper B oTBETE MO-
I'yT IOBTOPSATHCSL. ‘

Jn1Ha BOJIHBI CBeTa, VYron Mexay HOpMajblo K peméTke U
JOCTHIAIOIIETO PELIETKH NEepPBHIM AHPPAKIIMOHHBIM MAKCHMYMOM °

ITy4ok cBeTa mepexoAuT U3 BO3ayxa B BOLy. CKOpOCTh CBETa B BO3AyXE — C, JJIMHA
CBETOBOH BOJIHBI B BO3/lyXe — A, [IOKa3aTellb [IPEIOMIICHHS BOJbI OTHOCHTEIBHO BO3-
Oyxa — n. YCTAaHOBUTE COOTBETCTBHE MEXAY (PU3HUECKMMH BeIMYHHAMH U QOpMy-
JIaMH, 110 KOTOPBIM UX MOXHO paccuuTaTh. K kax10i no3uuuy nepsoro croibua noi-
OepuTe COOTBETCTBYIOLLYIO MO3HIMIO BTOPOTO M 3alHUIIKUTE B TaOJIMIly BbIODAHHBIE
UHOPBI 0] COOTBETCTBYIOIIMMHU OYKBaMH.

OUNMYECKHUE BEJIMYMHDbI OOPMVIJIbI
A)  1JMHa CBETOBOH BOJIHBI B BOJAE | 1) A-c
b)  uyacrtoTa cBeTOBOH BOJIHBI B BOAE 2) %
3) A-cn
5 2
A b

OrtBerT:

Ces13aHHas CUCTEMA 3JIEMEHTAPHBIX YACTHI] CONEPXKHUT 9 3JIEKTPOHOB, 13 HEUTPOHOB U
8 mpOTOHOB. JTa CUCTEMA MOXKET SIBJISTHCS

. 30
1) HeiTpanbHBIM aTOMOM XJI0pa |, Cl
1
2) uoHOM Kuciopoza g O
22
3) wuoHoM ¢ropa y F

. 13
4) HeUTpaJbHBIM aTOMOM KHCJIOpOAa ;O




[ 21 ]

22

[ 2]

Kakoe ypaBHEHHE NDPOTHBOPEYMT 3aKOHY COXpaHEHHsA JJIEKTPHYECKOro 3apsajia B
SIEPHBIX peaKuusix?

D gLi+%p—>gHe+%He
2) ZBe+_?e—>.Z’Li+ve
3) 8 8

8Li—> §Be+ Jerve

4) 9, .2 10y, 1
) 2Be+ {H— 1IN+ gn

KakoBa anMHa BONHBI 3JIECKTPOMArHHUTHOrO M3Ty4YeHHs, B KOTOPOM JHEPrHs (OTOHOB
-18
paBHa 6-10"" [ ? OTBeT 3anUIIUTE B HAHOMETpAX.

OTtBeT: HM .

B s1epHOM peakTope LEHoyKa AAepHBIX PEeaKMil HAYWHAETCS ¢ 3aXBaTa AApOM OBICT-
poro HejiTpoHa. Kak H3MeHATCS TpU 3aXBaTe HEWTPOHA MacCOBOE YMCIO Spa H YUCIIO
MPOTOHOB B sApe?

JIist KaIoW BEJTHMYHHBI ONPe/ICNIUTe COOTBETCTBYIOIIMI XapaKTep H3MEHEHHA:

1) yBenumuurcsa
2)  yMEHBLUUTCS
3) HE U3MEHHUTCS

3anuniMTe B Ta0NMIly BhIOpaHHbIe HUGPHI LI KaxIoH (pusHdeckoi BeaHdHHB. [lud-
PBI B OTBETE MOTYT [IOBTOPSITHCS. '

MaccoBoe uuciio spa Yuco mpOTOHOB B AApE

VY4eHUK HCCleloBal IBHXKEHHE MapUKa, COPOIIEHHOTO TOPU30HTANIBHO cO cToja. s

3TOr0 OH M3MEpPHI KOOPJAHUHATHI JICTAIICTO LHIapHKa B Pa3sHbBIC MOMCHTBI BPCMCHH €TO
JBHUXCHHA M 3aIIOJTHHUIT TaGHH[IyZ

£, C 0 005 | 0,10 | 0,15 | 0,20
X, CM 0 55 13,5 | 17,5 24
y, M 0 1,5 45 | 115 20

[lorpemHocTh M3MeEpeHHUsi KoOpaMHAT paBHa | cM, a mpoMexxyTkoB Bpemenu —0,01 c.



24

OTtBeT..

Ha xaxkom u3 rpadukoB BEpHO MpeJCTaBCHA HanboJiee BEpOSTHAs TPACKTOpHUS ABH-
’KEHMs IapHKa?

D

0 5 10 152025 xcmM 3) _0 5 10 15 20 25 x,CM

] | - E_#:,ﬁ.n A taate ans.
54 . 0,05 }—I5%
105 \ 0,1%: \\[j{
“ \ | x
15 0,15 5l
20 02 — ~
25 0,251 ‘
\
Vs CMV t,C
0 5 10 1520 25 xem 4) 0 0050101502 025 ¢
| P g f
1 m 1 _l
] N > n

20 ] | 3 204
25 | 25 | \

Y

¥, o ool

104 \ 104 ‘

15 15§ \
| 3

Ha pucyHke npeacTapiieHsl rpaguKy 3aBUCHMOCTH TEMIIEPaTyphl / ABYX TE OAMHAKO-

'BOIf Macchl OT COOOIIEHHOro KoauyecTBa TeroTsl Q. IlepBoHayanbHO Teaa HaXOIHU-

JIUCH B TBEPAOM arperaTHoM COCTOSIHHH.

A /
2
//
Q
>

0

Wcnonb3ys JaHHble TpauKOB, BEIOEPUTE M3 MPEATOKEHHOTO MEPeHHS 06a BEpHBIX
YTBEPXKICHHUS U YKXKUTE UX HOMepa.

1)
2)

3)

4)
5)

TemrepaTypa MIaBIeHHs IePBOTO Tena B 4 pasa 0oiblIe, YEM y BTOPOTO;

Tena UMEIOT OJMHAKOBYH YICIBbHYIO TEIUIOEMKOCTh B TBEPJAOM arperaTHoM
COCTOSIHHH;

VaesnbHas TEIUIOEMKOCTh BTOPOTO Tela B TBEPAOM arperaTHOM COCTOAHHMH
GoJiblie B 3 pasa, 4eM y MepBOro;

O06a Tena UMEIOT OJMHAKOBYIO YIENbHYIO TEIUIOTY ITUIABJICHHUS,

Tena UMEKT OAMHAKOBYHO YIENbHYIO TEINIOEMKOCTb B JKHAKOM arperaTHOM
COCTOSIHUH.

-
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Yacrtsb 2

Hpu evinonnenuu 3adanuii 25-27 yacmu 2 ¢ b61anke omeemos Ne 1 paoom ¢ Homepom 6bl-
nonnaemozo Bamu 3adanus sanuuwiume omeem. Eounuybl usmepenun @usuueckux senu-
YUH RUCAMb HE HYIHCHO.

[ 25 ]

27

TOpPH30HTANILHO PACIIONIOKEHHAs HEBECOMas MPYKHHA € kECTKOCThIo kK = 1000 H/m
HaXOAMUTCA B HeAehOPMHPOBAHHOM cOocTOSIHUM. OAHH €€ KOHEL 3aKpEIUIEH, a APyroH
Kacaercs O6pycka maccoit M = 0,1 Kr, HaXOJALIErocs Ha FOPU3OHTAILHOW IOBEPXHO-
cTH. Bpycok CIBHTraioT, CKHMas MpYXMHY, H OTIyCKaroT. Ha Kakyio JUIMHY Ax ObL1a
cokaTa Npys>KHHA, €CIIH ToCe OTIMyCKaHMUs OpycKa €ro CKOpocCTb JIOCTHTJIa BEIHIHHBI
v =1 wm/c? Tpenue He qurITI)IBaTI) OTBET 3aNIULIUTE B CAHTUMETpPax.

OrtserT: CM.

C HI€IbHBIM razoM ~ MPOHUCXOIUT «Ila A
UKIMYECKH Mpolecc, auarpamma p—V P>
KOTOPOT0 npeHCTaBneHa Ha pHCYHKE. 200
HauHu3mas TeMmmoepaTtypa, AoCTUraeMas

ra3oM B 3TOM Ipouecce, cocrasiseT 360 K. 100
Onpenenure KOJIMYECTBO BEIIECTBA 3TOTO |
raza. OTBET OKpPYIIIHTE 10 ACCATHIX. : | >

OrTBeT; MOJIb.

IIpeaMeT pacmonokeH Ha TOpH3OHTAIBHOM IJIaBHOM ONTHYECKOH OCH TOHKOH COOH-
paromieit 1uH3bl. OnTHYeckas cuia auH3bl D = 5 nntp. M3o6paxeHue npeamera neii-
CTBHUTEJILHOE, YBEJIMYEHHE (OTHOIIEHHE BBICOTBI H300paK€HHs INpeaMeTa K BbICOTE

camoro npeameta) k = 2. Haiinute paccTosiHHe OT U300paKeHHUS MPEeaMeTa 0 JIMH3HI.
OTBeT 3anmuIuTe B CAHTUMETPAX.

OrTBeT; CM.

:

He 3a0yovme nepenecmu ece omeemol ¢ 61ank omeemog Ne 1

na 3anucu omeemoeé na 3adanus smou wacmu (28-32) ucnonv3zyime 0J1aHK 0mMeemos
Ne 2. 3anumume cnauana nomep 3aoanusn (28, 29 u m. 0.), a 3amem pewenue coomeem-
cmeywuen 3adauu. Omeemst 3anucwléaiime YémKo u pazoopuueo.

28

MateHpkuil MIapHK, MOABEIIEHHBIH K [TOTOJIKY
Ha JIETKOM HepacTsKMMON HHUTH, COBEpIUAET
KosneOaHusl B BEPTUKAIBHOW IUIOCKOCTH. Mak-
CUMAQJIbHOE OTKJIOHEHHE HHUTH OT BEPTHKAIH
cocrasiiieT yroa a = 60°. Curenaite puCyHOK C
YKa3aHHEM CHJI, MPHIOKEHHBIX K I[IAPHKy B
TOT MOMEHT, KOI[a IIapUK JBMIKETCS BIIEBO-
BBEPX, a HUTh 00pasyer yron =30° ¢ BeprTH- i
KaJIbt0 (CM. pUCYHOK). Ilokaxxute Ha 3TOM pH-

CYHK€, KyJa HanpaBJIEHO B 3TOT MOMEHT YCKO-

peHHe Iapuka (MO0 HHUTH, NEPHEHIHKYJISPHO

HUTH, BHYTPb TPAa€KTOPHH, HapyXXy OT Tpaek-

TopuH). OtBer oOOCHYyiTe. CONpOTHBIECHHE

BO3/lyXa HE YYUTHIBATb.




Ilonnoe npasunvhoe pewenue Kaxcoou u3 3aday 29-32 0ondxcno codeprcamv 3aKOHbL U
topmynsl, npumenenue Komopsix HeoOXO0UMO u 0OCMAMOUHO ONA PelieHun 3alaqu, a

maksice mamemamuieckue npeodpazoeanun, pactémeol ¢ YUCIEHHbIM OMEEMOM U NPU He-
00x00UMOCMU PUCYHOK, NOACHAIOWUIL peuieHue.

29 | HeOosblime mapuku, Macchl KOTOPBIX m U M,

COEIMHEHBI JIETKUM CTEP)KHEM M MOMELICHBI B
rnaakyo chepHyeckylo BBIEMKY pPaaHyCcoM
R=20 cM. B HayaibHBII MOMEHT ILAPHUKH
yIEpKUBAIOTCsSl B TOJIOKEHMH, H300pakEHHOM
na pucyHke. Korna ux ormyctunu 0Oe3 Tomdka,
IIAPUKH CTAIM CKOJIB3UTh 110 MOBEPXHOCTH BbI-
eMKd. MHHUMAaJbHas BBICOTA, HA KOTOPOH OKa-
3aJIcs IIAPHK m B TpOLiecce ABH)KEHHUS, paBHa 4
CM OT HIDKHEH TOukU BeleMkH. OnpenenuTe oT-
HolleHue Macc M u m.

30 Han oaHOAaTOMHBIM HAEAJIbHBIM Ma30M IIPOBOAHUTCA

UMKJIMYECKHI TIpolece, NOKA3aHHBIM Ha PHUCYHKE.
Ha yuactke 1-2 ra3 coepmaeT pabory 2
Ay, = 1000 JIx. Yuacrok 3—1 — aguabara. Konuye-

CTBO TEIUIOTHI, OTAAaHHOE Ta3oM 3a LHMKJ XOJO-
IUTBHHKY, PaBHO |Oxon| = 3370 JUk. KomuuectBo ]
BElleCTBA rasa B XOIE INpolecca He MEHsAeTcs.  p--------- P Y
Haiinute paboty |43, BHEIIHUX CHJI Ha aauadare. R
P '
s ]
| 3
i : —
0 Vo 2V
31 WCTOYHHUK TIOCTOSHHOIO TOKa C BHYTPEHHHM  CONPOTHBICHHEM Er
r=0,4 OM NOACOEAMHEH K TMapaIe]bHO COEAMHEHHBIM PE3HUCTOpPaM _.{|__
R, =10 Om, R, =2 OM u xonaeHcatopy émkoctu C =5 Mk®. Onperne- R,

nute DJIC uctounuka £, €Ciu SHEPIUs JIEKTPUYECKOro mojs KOHICH- _l:_
caropa W= 10 Mx/[x.

32 3HCKTpOHLI, BBUIETEBIIIUE B TMOJIOKHUTECJIBHOM Ha-

npasieHdd ocH OX ¢ karona GOTOIEMEHTa MO
JICHCTBHEM CBETA, MOMANAIOT B JJIEKTPUYCCKOE U
MarguTHoe monsg (cM. pucyHok). Kakoin moykHa
OBbITh HAMPAKEHHOCTH JIEKTPHUECKOro nons E,
4yTOOBl CaMble OBICTPBIE IJIEKTPOHBI OTKJIOHIMCH
B II0JIOKUTENBHOM HampasieHuu ocu OY? Pabora
BBIXOJA A BEIICCTBa Karoja 2,39 3B, wacroTa 0
cBera 6,4-1014 [, MHAYKLMS MarHUTHOTO TOJIst 10 Th.
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BAPUAHT 9

Yacthb 1

Hpu evinonnenuu 3adanuii yacmu 1 6 61anke omeemos Ne 1 paoom ¢ HoOMepom 6binon-
Haemozo Bamu 3adanun (1-24) 3anuuwiume nomep eviopannozo omeéema unu omeem. Eou-
HUYbBL UIMEPEHUA UUYECKUX 6ETUYUH RUCAMb He HYHCHO.

[I‘ Ha rpajuke npuBeneHa 3aBUCUMOCTh MNpOEKHUH U, M/C
CKOPOCTH TeJla OT BPEMEHM IIPH NPAMOJIHMHCHHOM
JBHDKCHHH 10 OCH X. OnpeﬂeJmTe MOOYJb yCKOpE- 15
HHJ TCJ1a.
1) 5M/022 : 0 I 4_7,0
2) 10 M/c2 s
3) 15m/c
4) 20 M/ C2 -30

‘ 2 ! MSI‘-I, HEIMOABHKHO JI€KABIIUN Ha MMOJIy BaroHa OBHXKYILCTOCS IOE3/a, ITOKATHIICS BJIC-
! BO, €CJIM CMOTPETD IO X0y Ioe3aa. Kak n3MeHHIIOCh JBHUIKECHUE noe3aa’?

1) Tloe3n moBepHYI BIEBO.

2) CkopocTh o€31a yBEIHYHIIACS.
3) CkopocTh noe3aa yMEeHbIINIACh.
4) Tloe3n moBepHYJ BIPABO.

JIBe 3Be3/bl OMMHAKOBOM MaccChl MIPUTATMBAKOTCS APYT K IAPYTY C CHIAMH, PABHBIMH 10
Moayio F. Bo ckonibko pa3 yBenHuuics Obl MOLYJIb CHIJI IPUTSKEHUST MEXY 3BE3/1a-
MH, €CIH PacCTOSIHUE MEXIY HX LIEHTpaMHU YMEHBIIMTh B 2 pa3a, a Maccy KaxJIoH
3BE€3/bl YBEJIMUUTH B 3 pa3a?

OtBer: B pas.

4 KoopnuHarta Tena Maccod 8 Kr, IBHXKYLLErocs BIOJb OCH X, U3MEHSETCS MO 3aKOHY
x=x,+0t, TIe x, =6 M; v, =8 M/c. KuHeTHuecKas 3Heprus Teaa B MOMEHT BpeMe-

HH t=2 C paBHa

OrtBeT: JIxK.

5 AxBapuyMm, H300pak€HHBI Ha pUCYHKE, IOBEpXy Ha-
nojaHwiIu Boaou. Halinure cuny maBiieHus BOABI Ha JTHO a
aKBapuyma, eciu BenuuuHa a =20 cMm. ATMmocdepHoe
JaBJICHUE HE YYUTHIBATb.

2a
OTBerT: H.
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MaccuBHBIH rpy3, NOABEIEHHBI K OTOJIKY Ha TNPYXKHHE, COBEPILACT BEPTHKAJIbHbIE
cBobozHbie Konebanus. IIpyxuHa BcE Bpems ocTaércst pacTaHyToi. Kak Beaét cebs
KHHETHYECKAsA SHEPIUsA I'Py3a U €ro NOTEHUHAIbHAs 3HEPTUS B TIOJIE TSDKECTH, KOTaa
Ipy3 IBHXETCSA BHH3 OT TNOJIOXKEHHUS PABHOBECHS?

JList K&K M0 BETHYHHBI ONPEACTUTE COOTBETCTBYIOIIMI XapaKkTep H3MEHEHHS:

1) yBennuuBaeTcs
2) yMeHblIIaeTcs
3) He u3MeHseTcs ,
3anuiuure B TabaHIly BhIOpaHHbIe HHUGPHI AT KaXI0i Guandeckoil BenuuHHbl. 1{ud-
pbl B OTBETE MOTYT IOBTOPSATHCS.

[loreHumanbHas 3HEprus rpysa B 1noljie

KHHCTI/I‘JCCKaﬁ- JHECPIrUus 3a
p Py TAXKECTH

VYcTaHOBHUTE COOTBETCTBHE MEX/Yy 3aBHCHMOCTBIO NMPOEKIUH CKOPOCTH Te€jla OT Bpe-
MEHH U 3aBUCUMOCTHIO MPOCKIHUH MEPEMENICHHS 3TOTO T€a OT BPEMEHH ISl OJJHOTO
M TOTO € IBHKEHHSL.

K xaxao# mo3suuuy MnepBoro croiadua moaOepUTeE COOTBETCTBYIOLIYH) MO3HUIIMIO BTO-
pOro M 3aNnHUIMTEe B TAOIHLy BbIOpaHHbIE LHGPHI 0] COOTBETCTBYIOUIMMH OYKBaMH.

I[TPOEKIINA CKOPOCTHU I[MPOEKIMA ITEPEMELNEHUA
A) v =3-21 1) s =5t+21°
b) v =3+41 2) s, =51+47>
\ 3) s, =31-2¢
4y s, =31-1’
Ortser: A b

YacTulibl Taza HaAXOOATCS B Cp€OHEM Ha TaKHUX PACCTOAHUAX APYT OT Apyra, IIpH KO-
TOPBIX CHJIBI IPUTAKCHHUA MEXIY HUMH HE3HAYHTCIIbLHEL, 39TO0 0OBSACHACT

1) pacnpocTpaHE€HHE B ra3e 3ByKOBBIX BOJIH

2) cmocoOHOCTD ra30B K HEOrPaHUYEHHOMY PACLUMPEHHIO
3) OOmbiIyI0 CKOPOCTh YaCTHL T'a3a

4) 3Hau€HHUE CKOPOCTH 3ByKa B rase

Ha pucyHke NpuBeIEH LMK, OCYILIECTBISAEMBIH C

HOcANbHBIM ra3oM. Pabora He coBepmiaercs Ha V? B C

y4acTke

1) 4B
2) BC
3) CD D
4) DA 0

~Y
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10

11

OTHOCHTENbHAS BIAXHOCTh Bo3AyXxa npu Temmeparype 12 °C pasna 40%,. Hemy pas-
HO MapLMaIbHOE AaBJCHHE BOASHOTO I1apa, €CIIM JaBJICHHE HACBILECHHBIX BOISHBIX
napoB npu 5Toi Temneparype paBHo 1400 Ila? ’

OrtBer: I1a.

B xome aaMabaTHOro MpoLECca BHYTPEHHSSI 3HEPrHs 1 MOJb pa3peXeHHOro resus
yBenuuuBaeTcsl. Kak H3MEHSIOTCS IPH 3TOM TeMIIepaTypa rellis M ero AapieHue?
JI1s KaK0M BENHYUHEI ONPEIETUTEe COOTBETCTBYIOIHH XapaKTep H3MCHEHHUS:

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He U3MeHACTCs

3anumuTe B TaOAMIy BeIOpaHHEIE UMGPBI 11 KaX a0 Gpuzndeckoi BenuuuHsl. ud-
PBI B OTBETE€ MOT'YT TIOBTOPSATHCS.

TemmnepaTypa renus JlaBneHue remus

B nunMHIpe NOA MOPIIHEM HaxOIHUTCA
TBEpAOE BelEeCTBO. LIUIMHAp NoMecTHIH B
packanéHHylo neyb. Ha pucyHke nokxasaH
rpa@uK U3MEHEHHUs TeMIiepaTypsl 1 Belle-
CTBa MO Mepe MOIJIOIIEHHS UM KOJTUYECTBA
temnotel . Kakue ydactku rpaduka coot-
BETCTBYIOT HATPEBAHMIO BEILECTBA B Ia30-

00pa3HOM COCTOSIHUM M KHUIICHHIO >KUIKO- 0 Q"
cTU? VYCTaHOBUTE COOTBETCTBHE MEXIY

TEIUIOBBIMH MPOLIECCAMU U y4acTKaMH rpaduka. K kaxaoi no3uiMH nepBoro croiadua
noxdepuTe COOTBETCTBYIOIIYIO MO3UIIMIO BTOPOTO M 3aMUIINUTE B TAQJIMIly BEIOpaHHBIE
IU(PBI 101 COOTBETCTBYIOUIMMH OyKBaMH.

[TPOLECCHI YYACTKHU I'PAOUKA
A) HarpeBaHHE BELIECTBa 1) 1
B ra3000pa3HOM COCTOSIHUH 2) 2
b) xkuneHue KHAKOCTH 3) 3
4) 4
A b

OTgeT:

Jucnepcust mposBIISETCS B CIEAYIOIIUX SBICHHSIX
A. U3MEHEHHE BHAMMOTO LBETA O€N0i TKAHH TIPU pasriIsAblBAHHU €€ Yepe3 LBETHOE
CTEKJIO.

B. oOpa3oBaHue pagyry MPpU MPOXOXKICHHH CBETA Yepe3 MeJIKHE KarUTH BOJBI.
Bepno(-51) yrBepxxaeHue(-5):

1) TomBKO A
2) Ttoabko b
3) uA,ub
4) HUA,Hu b



14

15

16

ONEKTPOH € MMeeT TOPU30HTAIBHYI0 CKOPOCTh ), HANpPaBIICH-

HY10 BJIOJIb TIPAMOTQ JJIMHHOTO MPOBOJHUKA ¢ TOKOM [ (CM. pH- _1_)
CyHOK). Kyna Hanpasnena neiicTByrommas Ha 351ekTpoH cuia Jlo- —a

. e >
peHua F? 0

1) BepTHKaIBHO BHU3 B INIOCKOCTH PUCYHKA |

2) TOpHM30HTATBHO BJIEBO B INIOCKOCTH PHCYHKA «—
3) nEpneHAMKYNSAPHO IIIOCKOCTH PUCYHKA K HaM ©
4) BEPTUKAJIBHO BBEPX B MJIOCKOCTH PHCYHKa |

ITo ywactky wmemu, cocrosiemy u3 pesucropa R =4 kOM, TeuéT MOCTOSHHBIH TOK
I=100MA. 3a xakoe BpeMs Ha 3TOM YYacTKE BBIAEIHUTCH KOJHYECTBO TEIUIOTHI

0 =24 kJIx?

Ortser: C.

B HekoTopoH 00nacTH MpOCTpaHCTBAa CO34aHO OAHOPOA-

Onpenenure 31C HHIYKIIMH, BOZHHKAIOUIYIO TIPH 3TOM B ® @
paMKe, eCJIM CKOPOCTh JIBH)KEHHSI paMKH paBHa 2 M/c. Ot-
BET 3allMIINTE B MUJUTUBOJIbTAX.

HO€ MarHuTHoe noJje ¢ HHaykuuen 40 MTc (CM. pUCYHOK). OJORONBONO,
KBaapaTHas merammndeckas pamMka co CTOopoHoH 20 cM ONORONONO)
JBHIKETCS 4epe3 IPaHULly ATOH 00JacTH ¢ TMOCTOSITHHOM v
CKOPOCTBIO U, HAlpaBlI€HHOW BIOJb IUNIOCKOCTH PaMKH H OR()) @ © ®
O]

NEepNeHANKYIIPHO BEKTOPY MAarHMTHOW MHAyKUMH B. =@ (o)

%i

OTtBerT: MB.

Hepa3BeTBnéHHas 31eKTpUYecKas melb COCTOMT U3 UCTOUYHHKA [IOCTOSIHHOTO HarpsiKe-
HHsl M BHEILHETO CONpPOTHBIIEHHUs. Kak M3MEHATCS NpH yBEJHYEHUH BHYTPEHHETO CO-
NPOTHBIIEHHS UCTOYHMKA CHJIA TOKA BO BHELUHEHN LENH M HANpsyKEHHE HAa BHEIIHEM CO-
MPOTUBJICHUH?

JIis KaX10¥ BETHUYUHEI ONPENEIUTE COOTBETCTBYIOLIMH XapaKTep H3MEHEHHS:

1) yBeauuurcs
2) yMEHBLUUTCS
3) He U3BMEHHUTCSA

3anuiMTe B Tabnuiy BeIOpaHHBIC HHGPBI I KaXKI0H ¢u3nueckoi BennyuHbl. ud-
PBbI B OTBETE MOT'YT OBTOPSTHCS.

Cuna Toka BO BHEILIHEH LENH Hanpspkenue Ha BHENIHEM CONPOTHBIIEHHH
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KoneGarenbHblil KOHTYp COCTOMT M3 KOHAEHcaropa éMKOCThiO C M KaTyIIKH MHIYK-
TUBHOCTHIO L. IIpH 37IEKTPOMarHUTHRIX KOJIE0aHUAX, TPOUCXOMAIINX B TOM KOHTYpE,
MaKCHUMalbHBIN 3aps]l JIACTUHBI KOHIEHCATOpa PAaBEH ¢. Y CTAHOBUTE COOTBETCTBUE
Mexay QU3NYECKUMHU BeJIMYMHAMH U GOpPMYJIaMH, IO KOTOPBIM HX MOXHO paccCyM-
TaTh. K KaX10M MO3ULIMH NEPBOTO CTOJOIA MOZOEPHUTE COOTBETCTBYIOULYIO MO3HULIMIO
BTOPOI'O W 3allMIIMTE B TaO/IUIly BhIOpaHHBIE LIMQPHI MO COOTBETCTBYHOIIMMH OyKBa-
MH. CONpOTHBIIEHHEM KOHTYpa MpeHeOpeyb.

OU3NYECKHUE BEJIMUUHEI DOOPMVIJIbI
A) MakcuMaibHas SHEPrHsl AIEKTPUIECKOTO MTOJIS | q2
KOHJIeHCaTopa ) 2C
b) MakcumanpHas cuia Toka, MPOTEKAIOIIEro C
yepes KaTyukKy 2) g T
q
3) VLC
2
4 ¢4
2
A b

OrTBer:

115
Kaxkas u3 cTpouek Tab/IHIBI IPaBHIILHO OTPAXKAET CTPYKTYPY SApa 49 In?

Ne P — YHCIIO TIPOTOHOB " 7 _aucno HEHTPOHOB
1 49 66
2 49 115
3 115 49
4 115 164
Do 2) 2 3) 3 4) 4

DneMeHT MEHENEBHI ObLT IIOMyYeH npu GOMOAPAUPOBKE (L-4aCTHIAMH AEp dIEMEH-

Ta X B COOTBETCTBUH C peakuuen X + ; He —> 21361 Md + é n. 2JieMeHTOM X SBJSJICS

253
E

1) oHumTelnuit g Es

. 253
2) noypencui jg; Lr

. 254
3) nobemuit |, No

w252
4) depmuit |55 Fm
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21

[ 22 ]

23

Ha pucynke nokasan rpaduk n3meHeHus Mac-  m, MI‘*

Cbl HaXONALIETOCS B NpOOMPKE paJHOAKTHB-
HOTO M30TOMNa C TeYeHHeM BpemeHH. Ompere- 6 \
JIUTE TIEPHOA TOJypachaga 3TOr0 H30TOMA. \
OTBeT 3anuuIuTe B MeCALAXx. 4
27N
N\,
Otser: Mmecsu (-a, -eB). N

>
0 1 2 3 4 1 Mec

Ha MeTannuyeckyro niacTHHKY HaIpaBHIIM ITy4OK CBETa OT Jia3epa, BbI3BaB (POTOI-
(exT. IHTEHCHBHOCTD 1a3e¢pHOT0 H3JIy4YEeHHs TUIABHO YBEJIMYMBAIOT, HE MEHSS €ro
4acToThl. Kak MEHSIOTCA B pe3yJbTaTe 3TOrO YUCIIO BBUICTAIOLUIMX B CAMHHUILY BPEME-
HH (POTOIIEKTPOHOB H MaKCHMaJIbHAs KUHETHYECKAst IHEPTHsT POTOINEKTPOHOB?

JIJ1st Ka) 10 BENHYHHBI ONIPEJEITHTE COOTBETCTBYIOIIHM XapaKTep H3MCHEHHMS:

1) yBenuuuBaercs
2) yMEHbILIAETCs
3) He MeHseTCs

3anuwuTe B TaOuMLy BbIOpaHHbIE HH(PB A KaXA0H Pu3HdecKoi BeanuuHbl. [{ud-
PBI B OTBETE MOTYT NOBTOPSTHCSL.

Yuco oTo3aeKTpOHOBB MakcuManbHasi KHHETHYe-
€/IMHULY BpEMEHHU CKasi 3Heprus poTO3IEeKTpo-
HOB

Pa3nuyHble NpOBONOKK M3rOTOBJEHBI U3 OJHOTO M TOrO Xe Marepuana. Kakyro napy
NPOBOJIOK HY>»XHO BbIOpaTh, 4TOOBI HAa OIBITE MPOBEPHTH 3aBUCHMOCTH CONPOTHBIICHHUS
NIPOBOJIOKH OT €€ AJIMHBI?

1 (D 3) O:)
§ ) @ D

2)0::) 4) ()lv  .)
T - (E )
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24

B 11a60paTOpPHBIX OMBITaX M0 W3yYeHHIO 3aKoHa 'yKa JBe MPYXUHbI C PasTHYHOH Ke-
CTKOCTBIO TIPUKPENHIN K IITATHBY, OOYEPENHO MOBELIMBATH K HUM IPY3bl Pa3sHOH
MAaccChl H U3MEPSIIH JMHEHKOH yITHHEHHE NPYXHH. Pe3yIbTaThl ONBITOB € Y4ETOM I10-
TPELIHOCTEH NMPEACTaBIEHbl B Ta0IULE.

Ne onpiTa Ne npyXHUHBI Macca rpy3sa Y nnuHeHue NpYKHHBI

m, T Al, cm
1 npyxuHa Nel 100 1,940,1
2 npyxuHa Nel 200 4,1£0,1
3 npyxuHa Nel 300 6,0£0,1
4 npyxuna Ne2 200 1,9+0,1
5 npy>xuHa Ne2 300 2,9+0,1
6 npy>xuHa Ne2 400 - 4,1£0,1

BribepuTe aBa YTBEPKACHHUS, COOTBETCTBYIOLIMX pE3yJIbTaTaM 3THX OMBITOB M yKa-
AKHUTE UX HOMEPA.

1) 3akoH ['yka BBINOIHIETCA TOJIBKO AN HPYXHHBI Ne 1.

2) XKectkocTh npyxkunsl Ne 1 B 2 paza MeHblie, yeM y npy>kuHbl Ne 2.
3) XKecrtkocts npyxunsl Nel pasua 500 H/M.

4) Xectkoctb npyxuHbl Ne 2 pagHa 10 H/m.

5) Ecmu k mpyxwuHe Ne 2 moasecuth rpy3 500 r, TO €€ yIJIMHEHHE COCTaBHUT
5,0£0,1 cm.

Ortser: | |

Yacrs 2

Ilpu evinonnenuu 3adanuit 25-27 yacmu 2 ¢ 6a1anke omeemoe Ne 1 padom c Homepom 6bl-
nonusemo2o Bamu 3adanusa 3anumume omeem. Eounuyvl uszmepenus puzuuecxkux eenu-
YUH nucame He HYMHCHO.

OpnuopoaHsiit crepxxens AB maccoit 100 r mokoutes, ynu- A

26

pasiCb B CTBIK AHA U CTEHKH OaHKH KOHLIOM B U onMpasch C

Ha Kpak OaHkH B Touke C (CM. pUCYyHOK). Moaynb CHIIBI, C

KOTOPOH CTEp)KEHb JAaBUT Ha CTEHKY cocyia B Touke C,

pasen 0,5 H. Yemy paBeH Monaysib rOpH3OHTAIBHOH CO- B
CTaBJIAIOIUEH CHJIBI, C KOTOPOH CTEpXEHB 1aBUT Ha COCY B
TOYKE B, €C/IM MOAYJIb BEPTUKAJIBHON COCTaBISIOIIEH 3TON
cuiibl paBeH 0,6 H? Tpenuem npenebpeus.

OTBeT: H.

Kycok npna onyctunu B TepMoc ¢ Bomoi. Havansnas temneparypa apna 0 °C, Ha-
ganpHas temnepatypa Boabl 30 °C. TeruioéMKOCTBIO TepMOCa MOXKHO MpeHeOpeUb.
IIpu mepexone k TEMIOBOMY paBHOBECHIO YacTh JpAa Maccod 210 r pactasna. Yemy
paBHa MCXOIHAas Macca BOAbI B TepMoce? OTBET 3alHIINTE B FpaMMax.

OTtBeT: T.
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27 | lloTok potonos BeiGHBaeT U3 MeTana GOTOINEKTPOHBI, MAKCHMAILHAS KHHETUYECKAS
dHeprus KoTopeix 10 3B. Heprus ¢otoHoB B 3 pasa Gonblue paboThl BeIXOQA boto-
nexTpoHoB. KakoBa sueprus $hotoHor? OTBeT 3aMMIIUTE B 3EKTPOHBOIBTAX.

Orser: 3B,

L He 3a0y0bme nepenecmu ece omeemet ¢ 61ank omeemos No 1. j

Ana 3anucu omeemos na sadanus moii wacmu (28-32) ucnonwvsyiime Gnanx omeemos
Ne 2. 3anuwume cnauana nomep 3adanus (28, 29 u m. 0.), a 3amem pewienue coomeem-
cmeyouien 3a0auu. Omeemol 3anucyiéaiime 4émko u pazéopuueo.

HuxpomoBbIii npoBoanuk AnHHON /=17, BkaouéH B uens mo- U 4

CTOSHHOTO ToKa. K HeMy moakmoyarot BOIbTMETP Takum 00- Usht-------2
pa30oM, YTO O/IHA U3 KJIEMM BOJIbTMETPA BCE BpEeMsl MOAKIIOYE- U,
Ha K HayaJlly NpOBOJHMKA, a BTOpas MOMKCT MepeMellaThCs
BJ10JIb MPOBOJHMKA. Ha pucyHke npuBeneHa 3aBUCUMOCTE [10-
Ka3zaHWHh BOlbTMETpa U OT paccTOsHUA X 10 Hayaja NpoOBOJ-
Huka. Kak 3aBUCHT OT x nuiowaib nonepevHoro cedenus npo- 0
Boauuka? OTBeT NOACHUTE, YyKa3aB, Kakue Qu3MYECKHe
3aKOHOMEPHOCTH BBl Mcnonb3oBau.

._.N -T- ==
|
=Y

Honnoe npasunvnoe pewenue Kkaxcoou uz 3adau 29-32 00axcHo codeprcams 3aKOHbl U
popmysl, npumenenue KOMOPyIX HEOOXOOUMO U OOCHAMOYHO ONIA PEWEHUA 3a0adl, a
MaKice Mamemamuueckue npeoopazoeanus, paciémsl ¢ YUCIEHHbIM OMEEMOM U RPU He-
00x00uMOCmU PUCYHOK, ROACHAIOW{UIL peuieH Ue.

[1lai6a Maccoit m =100 r HaUMHAET ABMXKEHHE 10 KelT00y AB U3 TOUKH A U3 COCTOS-
Hud 1okod. Touyka A4 pacrnono)xeHa Bblle TOUKM B Ha Bbicore H =6 M. B npouecce
OBHIKEHHUA 10 kKeno0y MeXxaHHuecKas 3Heprus 1aiobr U3-3a TPEHHUS YMEHbIaeTCsa Ha
BelnM4yHMHy AE. B Touke B waiiba BbuteTaer U3 xenoba noa yriaom o =15° K rOPU30HTY
U MajaeT Ha 3eMJII0 B TOYKe D, HaXOaALlEeHCs Ha OJTHOH TOPH3OHTAIM C TOYKOH B (CM.
pucyHok). BD =4 m. Halinurte Bennuuny AE. COnpoTHBICHHEM BO31yXa MpeHeOpeys.

29

A

II OnuH MOJb aprosa, HaxoAsIIMica B LMAMHAPE NpH Temneparype 1, = 600K u nasne-

HUU p| = 4-10° Ia paciMpsAeTCs H OJHOBPEMEHHO OXJaXAacTCA TaK, YTO €ro TCMIIE-
patypa INpH pacliMpeHHH oOpaTHO nponopuHoHaidbHa 00bEMy. KoHcuHoe naBiicHHe
rasa p, =10’ I1a Kakoe KONHYeCTBO TEMIOTHI a3 OTAAT MPH PACUIMPEHHH, ECTH MPH
3TOM OH coBepuiui padoty 4 = 2493 JTx?
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WoH ycKOpSeTCs B DJIEKTPHYECKOM TOje

32

c pasHOocTbr0 moTeHuMasioe U = 10 kB
W TonajaeT B OJAHOPOJAHOE MarHMTHOE I10JI¢
NEPIEHIUKYISIPHO K BEKTOPY €ro MH/YKUHUH
B (cM. pucyHok). Pagnyc TpaekTopuu IBH-
JKCHHS HOHA B MarHUTHOM 1ojie R = 0,2 M,
OTHOIIIEHHE MacChl HOHa K €ro aJeKTpuye-

CKOMY 3apsity —’Z]l =510 kr/Ku. Onpenenu-
T€ 3HAYCHHE MOAYJS MHIYKIHH MarHMTHOTO

nons. Kunetnyeckoi sHepruei MoHa npHu ero
BbIJIETE U3 UCTOYHHKA ITpeHeOperure.

B oTKpbITHIN KOHTEMHEp noMecTuaH 1,5 r uzorena nojaonus-210 2;

TEHHEP TePMETUYHO 3aKpbLIU. 30TOM MOJOHHUS PaTHOAKTHBEH U NPETEPIEBACT allb-
da-pacnaj ¢ nmepuoaoM mnosypacnana npuMepHo 140 nHei, npeBpalasich B cTaOHIIb-
HbIH u30TON cBUHLA. Yepe3z 5 Henenb [aBlieHUE BHYTPH KOHTEMHEpPa COCTABUIIO

0

1,4:10° Ila. Onpenenure o6bEM KOHTEHHEpa. TeMneparypa BHyTpH KOHTeHHepa mo-
JlepKUBaeTCA MOCTOSHHOK 1 paBHa 45 °C. ATMocdepHoe aaBieHue pasuo 10° I1a.
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BAPHUAHT 10

Yactb 1

Ilpu evinonnenuu 3adoanunu wacmu_1 ¢ 6nanke omeemos Ne 1 paoom ¢ Homepom 6vinoJ-
Haemozo Bamu 3ad0anun (1-24) 3anuwiume nomep ebtﬁpanuozo omeema unu omeem. Eou-
HUWbL USMEPEHUA PUIUNECKUX 6ETUNUH NUCAMb HE HYHCHO.

1 l Ha rpaduke npuBeneHa 3aBHCHMOCTH MPOCK- U, M/C §
MU CKOPOCTH TeJjla OT BpEMEHH MPU MPAMOJIH- 1 2 3 4 5
HEWHOM JBHXXEHHHU 1O ocH x. Onpenenure yc- 0 -
KOpPEHHE Tea.

~15 /

1) 1w/
2) 8w/ 7
) MCZ -3014
3) I5wm/c

4) 10 m/c?

II Ha neBoM pHCYHKe NMpEeNCTaB/ICHb! BEK-

TOp PaBHOAEHCTBYIOLIEH F BCeX CHII,
JEHCTBYIOLIMX Ha TEJIO, U BEKTOP CKO-
pPOCTH Te€Nla U B UHEPLHUAIBHOU CHUCTE-
Me orcuérta. Kakoii U3 4eThipéx BEKTO-
pOB Ha IIPaBOM DPHUCYHKE YKa3bIBaeT
HanpaBJI€HHE BEKTOpPa YCKOPEHHs Tena

B 9TOM CHCcTeMe OoTcuéTa?

<y

Ty

) 1
2) 2
3) 3
4y 4

E‘ JIBe 3Be3/1bI OMHAKOBON MacChl MPUTATUBAIOTCS APYT K APYTY C CUIaMH, PABHBIMH 110

Moayai F. Bo ckonbko pa3 yMeHbLIWICA Obl MOLYJIb CHJI NIPUTSHKEHHS MEXIy 3BE3-
JaMH, eClTH PaCCTOSIHHE MEXIY MX LEHTpaMH YBEIHYHTh B 1,5 paza, a Maccy KaxaoH
3BE3]Ibl YMEHBIIUTD B 2 pa3a?

OtseT: B pas.

‘ 4 KoopaunaTa tena Maccor 10 Kr, ABHXKYILErocs BAOAb OCH X, H3MEHAETCA 110 3aKOHY
- x=x,+0.t, TIe x,=-10 M; v, =-6 M/c. KakoBa KHHETHYECKas YHEPIUs TeNa B MO-

MEHT BpEMEHHU (=4 c?

OTBeT: Jx.
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TbIBATh.

OtBeT: I1a.

 Cocyn, n300pax€HHbIA Ha PHUCYHKE, AOBEpXYy HAarOJHUIIH
KepocuHOM. Haiiaurte naBjeHME KEPOCHHA Ha JHO COCYla,
ecnu BenuduHa a = 50 cM. ATMochepHOE JaBJICHHE HE Y4H-

a

2a

MaccuBHBIH rpy3, MOABEMICHHBIH K [IOTOJIKY Ha NPYXXHHE, COBEPUIAET BEPTHUKAILHBIE
cBOOOHbIe Konebanus. IpyxuHa BcE BpeMs octaércs pacTsaHyTod. Kak Beaér cebs
NOTEHIIMATbHAS IHEPTHUs NPYXHHBI U CKOPOCTb I'Py3a, KOrJa Ipy3 JABHXKETCA BHH3 OT

TI0JIOXKEHHS paBHOBECHS?

JIns Ka)k1oH BEJTHYHHBI ONPEAENIMTE COOTBETCTBYIOIUK XapaKTEP H3MEHCHMUS:

1) yBenuumuBaercs
2) yMeHbluaeTcs
3) He U3MEHSAETCs

3anuiuTe B Tabaully BeIOpaHHbIE UMQPHI 11 Kaxaol gusnueckoil BeauuuHsl. Lud-

PbI B OTBETEC MOT'YT IIOBTOPDSTHCA.

[ToTeHUHaNbHAS SHEPTHS TIPYIKUHBI

CKOpOCTh fpy3a

YCTaHOBUTE COOTBETCTBUE MEXKAY 3aBHCHMOCTBIO MIPOCKUHH CKOPOCTH TECJA OT BpPC-
MCHH (BCC BCJIMYHHBI BbIPAXXCHbI B CI/I) H 3aBUCUMOCTBIO KOOpAHHATLI 3TOr0 TCJa OT

BPEMCHH (HavyajbHas KOOpJiMHATa Tesa paBHa 0).

K kaxxpo#t nosuuuu nepsoro cronbua noadepure COOTBETCTBYIOUIYIO MO3ULHIO BTO-

pOro M 3anuIuMTe B Tabnuily BRIOpaHHBIE HUQPHI 0] COOTBETCTBYIOIIMMH OyKBaMH.

CKOPOCTbB KOOP/IMHATA
A) v, =-2 1) x=-2¢
B) v, =5-1t 2) x=-21
3) x=5t-0,5¢>
4) x=5t+21°
OtBeT: A b

Tpu MeTanauyeckux Opycka IpHUBE/IN B CONPUKOCHOBEHHE, KaK ~
N0Ka3aHo Ha pucyHke. CTpeNKH yKa3bIBalOT HalpaBJIEHHE Tell- 7 T,

nonepegayd. CpaBHUTE Temmeparypbl OpyCKOB Nepea HMX co-
MNPHUKOCHOBCHHEM.

) T'>T,>T;

2) h>T>T;

3) I3>T,>T

4 TI:>T>T
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10

11

Ha pucyHke npuBeén umki, ocymecTsiusemslii ¢ uae- Vi
anbHBIM razoM. Pabora He coBepmiaeTcsi Ha y4acTke B
1) 4B Y
2) BC
3) CD A ¢
4) DA i P
o

OTHoCHTENBHAS BAAXXHOCTh BO3AyXa B nnomenieHuu paBHa 30%, Temiiepatypa Bo3ayxa
18 °C. Uemy paBHO mapluajbHOE JaBJIEHHE BOISHOIO Iapa B IOMELIECHUH, €CIH 1aB-
JICHHE HACBIILIEHHBIX BOSHBIX MAPOB MpH 3TOH Temnepatype pasHo 2000 [1a?

- OrtBeT: I1a.

B xone amuabaTtHOro mpouecca BHYTPEHHsSI 3HEprus 1 MOjb pa3peXeHHOIo aproHa
yMeHbIMIachk. Kak U3MEHSIOTCS TP 3TOM TeMIIEpaTypa aproHa U ero oosémM?

I[J'IH K&)KI[Oﬁ BCJIMYUHBI ONIPCACIIUTE COOTBGTCTBYEOH.IHI\;I XapaKTep U3MCHCHUA!

1) yBenuuuBaeTcs
2) yMeHbIIaeTcs
3) He u3MeHseTCA

3anumure B Tabnuuy BriOpaHHbie HUAPHI A1 KaxI0# ¢u3nyeckoil BenuuuHsl. 1{ud-
pbI B OTBETE€ MOT'YT NIOBTOPSATHCS.

Temneparypa aprosa O6béM aprona

Ha pucyHke noka3saH rpa)uk U3MEHECHHS
TeMmiiepatypbl 7 BellecTBa MpU MOCTOSH-
HOM JaBJICHHU N0 MEpPE BBIAEJICHUS UM
KOJMYeCTBa TEmioThl (). B HauyanpHbIH
MOMEHT BPEMEHU BELIECTBO HAXOIHUJIOCHh
B ra3oo0pa3HoM coctosinuu. Kakue yuya-
CTKH Tpaduka COOTBETCTBYIOT KOHJIECH-
CalMy Tmapa ¥ OCTHIBAHMIO BELIECTBA B 0 0
TBEPAOM COCTOSIHUHM? Y CTaHOBUTE COOT-

BETCTBHE MEXIYy TEIUIOBBIMH IIpoliecca-

MH U ydacTkamu rpaduka. K kaxaoi no-

3MIIMM TIEPBOTO CTOJIOLIA MOAOEpPUTE CO-

OTBETCTBYIOIIYIO TO3ULIMIO BTOPOTO H

3aIMIIKUTE B TA0JUIY BbIOpaHHBIC U

110/ COOTBETCTBYIOLIUMH OyKBaMH.
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13

15

16

MPOLIECCHI VYACTKU T'PAOUKA

A) KOHAEHCauMs napa

1) 1
B) ocTeiBaHHE TBEPAOTO BELICCTBA 2) 2
3) 3
4) 4
A b

OTtBeT:

Jucnepcueii cBeTa 00bACHAETCS
A. ($uo1eTOBBIH LBET O0JIOKKH KHHIH.

B. puoseTOBBIi LBET 6EJIOro JUCTA U3 TETPAIH, €CIIH €r0 pacCMaTpUBaTh Y€PE3 LIBET-

HOE CTEKJIO.
BepHo(-b1) yTBepxaeHue(-5):

1) Tonbko A
2) Tonsko b
3) nA,ub
4) Hu A,Hu b

[IpoToH p MMeEEeT CKOPOCTh O, HANpPaBJIEHHYK TOPU3OHTAIBHO
BIOJAb MPSAMOrO JUIMHHOTO TPOBOJHHMKA € TOKOM [
(cM. pucyHok). Kyna HanpasieHa neicTByrouas Ha IpOTOH CH-
na Jlopexnua?

1) nepneHAMKYISAPHO MIOCKOCTH PHCYHKA OT Hac ®
2) BepTHKAIBHO BBEPX B ILIOCKOCTH PHCYHKA T

3) TrOpH3OHTAILHO BIEBO B INIOCKOCTH PUCYHKA <—
4) BepTHKAIBHO BHH3 B IIOCKOCTH PUCYHKA ¥

Touka B Haxomutcs B cepenune otpeska AC. Hemon- + g

BHXKHBIE TOU€UHBIE 3apsaabl ¢ = 10 HKn u ¢, = 20 5Kn
pacnonokeHsl B Toukax A u C COOTBETCTBEHHO (CM.
pucyHok). Kako# 3apsi Halmo MOMECTHTh B TOYKY A
B3aMe€H 3apsaa q|, 4ToObl HANPsHKEHHOCTH IEKTpUYe-
CKoro nojis B Touke B yBenuuunace B 2 paza? OtBer
3alUIINTE B HAHOKYJIOHAX.

> e

OrtBer: gKu1.

_>
v
P g—>
I
_ q2
° °
B C

IIpenmer Haxonutcs Ha paccrossHuM 60 cM OT uiockoro 3epkaina. KakoBo Oyner pac-
CTOSIHUE MEXIy HUM U €ro U300paKeHHUEM, €ClId NpeaMeT NPUOIU3UTh K 3epKally Ha

25 cm? OTBET 3alHUIINTE B CAHTHMETPAX.

OtBerT: CM.
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17 HepasserBnénHas anexTpuyeckas UENb COCTOMT M3 UCTOQYHHMKA MMOCTOSIHHOTO Hamps-
JKEHHMs] U BHEILHETO CONMpOTUBJICHUA. Kak H3MEHATCSA NpH YMEHbBIIEHUH BHYTPEHHETO
COTIPOTHUBJICHUS UCTOYHHKA MOILHOCTD, BBIACIAIOLLAACS Ha BHEIIHEM CONPOTHBIIEHUH
Y 3JICKTPOJIBIXKYLasi CHJIa UCTOYHUKA?

JIns xax 0¥ BETUYUHBI OIIPEACIUTE COOTBeTCTBy}omHI‘/’I XapakTep U3MECHCHUA:

1) yBenuuuTcs
2) yMEHBLIUTCA
3) He U3MEeHHUTCS

3anumuTe B TabauIy BeIOpaHHBIE LUQPHI 11 KaxaoH usndeckoi Bennuunbl. [{ugp-
PBI B OTBETE MOT'YT IIOBTOPSTHCH. '

MoOIHOCTD, BBIICISIONIAACS Ha DeKTPOABWKYLIAs CHIIA
BHEIIIHEM CONPOTHBJICHUU UCTOYHHKA

I} VCTaHOBUTE COOTBETCTBHE MeEXAy (opMysiaMu [ BBIYMCICHHS (H3HYECKHX
BEJIMYMH B CXEMaX MOCTOSSHHOTO TOKa W HAa3BaHUSAMU 3THX BEJIHYHH.
B dopMmynax HCronb30BaHbl 0603HaueHus: / — cuia Toka; U — HalpsKEeHHE; R -
COINPOTUBIICHUE PE3IUCTOPA.
K xa)a0i MO3MUKMH fepBoro croabua noadepuTe COOTBETCTBYHOLLYIO IIO3ULHIO BTO-
POTO U 3alUIIMTE B TaOAUILY BRIOpaHHbIE LH(PBI [IOJ COOTBETCTBYIOLIMMH OyKBaMH.

OOPMVJIbI OU3UUYECKHE BEJIMYWHDbI
A) 1% 1) 3apsi, NpOTEKIIMH Yyepe3 pe3ucTop
1 2) cuJIa TOKa Yepes Pe3UcTop
B) U? 3) MOIIHOCTb TOKA; BBIIEIAIOIIAACS Ha PE3HCTOPE
'R 4) CONMpOTHBJIECHHE PE3HCTOpA
OtseT: A b

19 Atom bGepuiius :Be COACPKUT

1) 9 nporoHoB, 4 HEHTpoHA H 9 3NEKTPOHOB
2) 4 nportoHa, 5 HEHTPOHOB M 4 3JIEKTPOHA
3) 4 npotoHa, 9 HEUTPOHOB U 4 3NEKTPOHA
4) 9 mpoToHOB, 13 HEWTPOHOB U 4 JJIEKTPOHA

20 [ociie morIolIeH!s HEITPOHA PO ypaHa ¢, U pacmanoch Ha Ba OCKOJIKa C BbLAC-

JNIeHHeM IBYX HeHTPOHOB. ECIIM OJIHH U3 OCKOJIKOB — 54 X¢€, TO BTOPOH OCKOJIOK — 3TO

A0pO

1) py6umus 5, Rb
2) xpunToHa 5 Kr
3) CTpOHLHSA 1 ST
4) 6poma ;5 Br
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(=]

23

75% mepBOHAYANLHO MMEBIIMXCS SAEP PAJHOAKTHBHOIO M30TONA pacrailock 3a 1 vac.
KakoB nepuof nonypacnaja 3toro uzorona? OTser 3anvuInTe B MUHYTax.

Orser: MUHYT.

Ha MeTannuMueckylo IJIACTMHKY HANpaBHIIM My4OK CBETA OT Jla3epa, Bbi3BaB QOTOIP-
¢dexT. MHTEeHCUBHOCTD J1a3€pPHOTO U3TY4YEHHS IUIABHO YMEHBINAKOT, HC MCHSIS €T0 Yac-
ToThl. Kak MEHAIOTCSA B pe3ysibTaTe 3TOTO YMCJIO BBUIETAIOUIMX B €IHHHUIY BPEMCHH
(GOTO3IEKTPOHOB U MaKCHMaJIbHask CKOPOCTh (POTOITEKTPOHOB?

Jnis KaxI0# BETHUMHBI ONIPEeIeIUTE COOTBETCTBYIOLIHIA XapaKkTep U3MEHEHHS

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He MeHsgeTCA

3anuiuTe B TabaULy BhIOpaHHBIE HUGPLI A Kaxaol dusndeckoi BenuuuHsl. Lug-
pbl B OTBETE MOTYT MOBTOPSTHCH.

Yucno poTo371eKTPOHOBB MakcumanbHas cKo-
€JUHHULY BpEMEHHU pocTh HOTOITEKTPOHOB

HeoOxomuMo 3IKCrepUMeHTanbHO OOHApYyXHTh 3aBHCHMMOCTb MEpHOAa KoJIeOaHMi

NpYKHHHOrO MasTHHKA OT Macchl rpy3a. Kakyro napy MasTHUKOB HY)XXHO HMCIIOJB30-
BaTh JJIA 3TOMH Lienu?

A

1) Aul

2) Toapko b
3) Ttoupko B
4) Tonpko I’
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24 | Koupgencarop moxkioouéH K MCTOYHHKY TOKa MOCJIENOBa-

TEJIBHO € PE3UCTOPOM R =20 kOM (cM. pHCyHOK). B MoMeHT
BPEMEHH /=0 KJIHOY 3aMBIKalOT. B 3TOT MOMEHT KOHJeHca-
TOp TIONHOCTBIO pa3psbkeH. Pe3ynbraTel W3MepeHMH CHIIBI
TOKa B ILICMH, BBIMOJIHEHHBIX ¢ TOYHOCTBIO 1 MKA, mpen-

CTaBJIEHBI B TA0JIMLIC.

[t

t,C 0

1

2

3

4

G

6

1, MKA 300

110

40

15

5

2

1

Bribepute ABa yTBEpKAEHHS, COOTBETCTBYIOLIMX PE3ybTaTaM 3TOTO ONBITHl M YKa-
)KUTE UX HOMepa. BHYTpEHHUM CONMPOTHUBIEHHEM UCTOYHHKA U COMPOTHBIIEHHEM IIPO-

BOJOB Hp€H€6pqu.

K MOMEHTy BpeMeHH ¢ = 2 ¢ KOHAEHCATOP MOJHOCTBIO 3aPSHKEH;
B MOMEHT BpeMeHH f = 3 ¢ HanpshKeHHe Ha KOHIeHcaTtope pasHo 0,3 B;
HanpsokeHne Ha pe3ucTope ¢ TeYeHHEM BpeMEHH MOHOTOHHO BO3PacTaeT;
B MoMeHT BpeMenH ¢ = 4 ¢ HanpsbKeHHe Ha KOHAeHcaTope paBHo 5,9 B.

1. 9JC ucroyHuka toka paBHa 6 B;
2.

3.

4.

5.

Otser: |

il

Yacthb 2

IIpu eévinonnenuu 3a0anuii 25-27 wacmu 2 6 o6nanke omeemoé Ne 1 paoom ¢ Homepom 8bi-
nonnaemozo Bamu 3aoanun zanumume omeem. Eounuyvt usmepenus usuueckux eenu-

HYUH nucamb He HYHCHO.

OrtBerT:

26

25 OAHOPOIHBIH MAacCHUBHBINA CTEpXeHb AB IIOKOUTCS, yIHUpa-

SChb B CTHIK JIHA U CTEHKH OaHKH KOHLIOM B ¥ onupasch Ha

Kpail 6aHkH B Touke C (CM. pUCYHOK). Monynb CHIIBL, C KO-

TOPOH CTEp)KEHb JaBUT Ha CTEHKYy cocyaa B Touke C, pa-

Ben 0,5 H. BeptukanpHas cocTaBJstolias CHIIblL, ¢ KOTOPOH

CTEp>KEHb JaBHT Ha COCyJ B TOYKE B, paBHa 10 MOIYJIIO

0,6 H, a e€ ropusoHTasIbHAsA COCTABJIAIOIIAA paBHA [0 MO-

nymo 0,3 H. Uemy paBHa cuia TSKeCTH, AeiCTBYyOIIAs Ha
cTepxeHb? Tpenuem npenedpeys.

A

C

Kycok abaa omyctunu B Tepmoc ¢ Bomoil. HayansHas Temneparypa npaa 0 °C, na-
yajbHas Temrepatypa Boabl 15 °C. TemoéMKOCThIO TepMOCa MOXKHO NpeHeOpedb.

IMpu mepexojie K TEIUIOBOMY PaBHOBECHIO 4acTb JbAa Maccod 210 r pacrasna. Uemy
paBHa HCXOJHas Macca Bojbl B TepMoce? OTBET 3allMIIUTE B rpaMmax.

Ortser: L.

27 | Horok ¢oToHOB BhIOMBaeT M3 MeTalla ¢ paboToi BBIXOma 5 3B (GOTOINEKTPOHEL.
Dueprus GOTOHOB B 1,5 pa3a Oosblile MAaKCUMAJIBHOH KHHETMYECKOH JHEpruu ¢oro-

anexTponoB. KakoBa makcuManbHasi KHHETHYECKasd dHEprHa QoTodNeKTPOHOB? OTBET

3alTMIIMUTE B 3JICKTPOHBOJIbTAX.

OTtBeT: 3B.

He 3a0yobme nepenecmu ece omeemst 6 61ank omeemos Ne 1.

|
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Jna 3anucu omeemos na 3aoanusn 3mou wacmu (28—-32) ucnonvsyime 01aHK Omeemos
N 2. 3anumume cnauana nomep 3zaoanun (28, 29 u m. 0.), a 3amem pewenue coomeem-

cmeyiowiei 3a0auu. Omeemul 3anucwigaiime 4émKo u pa3bopuueo.

28

[{unuHApUYEcKrif POBOAHMK MIMHOW =/, BkmouéH B uens U 4

MOCTOSIHHOrO TOKa. K HeMy MOAKINOYAIOT BOJIBTMETD TaKUM Uy-------+
00pa3oM, 4TO OHA M3 KJIEMM BOJIbTMETPA BCE BPEMS IOAKIIIO-
YeHa K Hayaly NPOBOAHHMKA, a BTOpas MOXKET IEepEeMellaThCs
BJ10JIb NIPOBOJHMKA. Ha puUCyHKe npuUBeneHa 3aBUCHUMOCTh TO- Uit-- o
Ka3aHu# BoJabTMETpa U OT pacCTOSHUSA X 10 Hayaja IIPOBO/IHH-
ka. Kak 3aBUCUT OT X yJe/ibHOE CONPOTHBIIEHHE MPOBOAHUKA? 0 /
OTBeT NOSCHUTE, yKa3aB, Kakue (pU3MUECKHUe 3aKOHOMEPHOCTH

Bel ucnosibzoBany.

S~
=Y

Ionnoe npasunvhoe pewienue Kaxcooii u3z 3zaoay 29-32 0013cHo codeprcams 3aKOHbL U
Gopmynsl, npumenenue KOMOPvIX HEOOXOOUMO U OOCHAMOYHO ONA pewleHus 3aoadu, a
maksice mamemamuyecKue npeodpazo0eanus, pacuémeol ¢ HUCICHHbIM OMEEMOM U npu He-
00xX00UMOCMU PUCYHOK, ROACHAIOWUIL Deulenue.

29

MaccuBHas miaida HayWHaeT OBMKEHHUE MO Kenoldy AB U3 TOUKH A U3 COCTOSIHUSA
nokosi. Touka 4 pacrnojiokeHa BbIllle TOYKH B Ha BeIcoTe H =6 M. B npouecce nBu-
KEHMs 10 KeJo0y MeXaHHuecKas JHeprusi maidbl M3-3a TPEHUS YMEHbIIAETCsS Ha
AE =2 JIx. B Touke B ai6a BbuieTaeT U3 xenoda 104 yriaom o =15° K ropu3oHTy U
MmajaeT Ha 3eMIII0 B TOUKe 1), HaxoslleHcss Ha OJHOM MOPU30HTAIH € TOYKOH B (CM.
pucyHok). Haligure maccy mai6s1, ecnu BD = 2 M. ConpoTUBAEHHEM BO3AyXa IIpe-
HeOpeyb. '

OnuH Mok aproHa, HaxOOALIMHCA B UHAHHApPE npu TeMnepatype T, =600K u nasie-

5
HUM p, =4-10° Ila pacmmpseTcss ¥ OHOBPEMEHHO OXJIaXIA€TCs TAK, YTO €ro TemIle-
patypa mpH pacliMpeHHHd OOpaTHO MpornopioHansHa 06séMy. KoneuHoe napnenue
raza p, =10° Ila Ha kakyro BelnuuHy H3MEHHIACh BHYTPEHHSISI SHEPTHsI aproHa B pe-

3yJIbTaTe pacuIMpeHus?

Vol yckopsieTcsi B JIEKTPUYECKOM MOJIE € Pa3HO- , S ONONO,
cThi0 moreHuranoB U = 10 kB u nonagaeTr B 0HO- ——.i OROXO)
POJHOE MarHUTHOE MOJIE MEPIEeHIMKY/SIPHO K BEK- _L&U 060
= HUcTtouHuk &—l -
TOpY €ro MHAYKUMH B (cM. pucyHok). Paguyc tpa- HOHOB _ B

€KTOPUM ABUKEHHS HOHA B MAarHMUTHOM mojie R =
0,2 M, MOAYJIb UHJIYKLMH MArHUTHOTO I10JI PaBEH
0,5 Tn. Onpeaenure OTHOLIEHHE MAacChl HOHA K €0

m o
SJICKTPHYCCKOMY 3apsiay E . Kunernueckoi OHEP-

I'ME€H HOHA MPHU €r0 BbLIETE M3 UCTOYHHUKA MPEHEO-
perure.
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B OTKpHITHI KOHTelHED 06bEMOM 80 MJ IOMECTHIIM M30TON ToNoHHS-210 %) Po. 3a-

TE€M KOHTEHHEP F€pMETUYHO 3aKpbUid. M30TON NMoIOHUS paanoakTUBEH U NpeTepreBa-
eT anbda-pacnaz ¢ NepuoAoM moiypacrnana npumepHo 140 aHel, npeBpamasch B CTa-
OUIBHBIM M30TON CBUHLA. Uepe3 5 Hexens AaBiE€HHWE BHYTPH KOHTEHHEpa COCTaBMIIO
1,3-10° Tla. Kakyro Maccy mojaoHus nepBoHa4aabHO MOMECTUIIM B KOHTeHHEp? Temite-

paTypa BHYTpPHU KOHTEHHepa [1oAIep>KUBaeTCs OCTOAHHON U paBHa 45 °C. AtMmocdep-
HO€ JaBJICHHE PaBHO 10° Ia.
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BAPHUAHT 11

Yacth 1

Hpu eévinonnenuu 3adanuii yacmu 1 ¢ 6nanke omeemos Ne 1 paoom ¢ Homepom 8b1non-
HAemo20 Bamu 3a0anun (1-24) 3anuwiume nomep sviopantozo omeema unu omeem. Eou-
HUYbL U3MEPEHUA (PUULECKUX GETUYUH RUCAMb HE HYHCHO.

N N

Msiy, OpOILICHHBIH BEPTUKATBHO BBEPX CO CKOPOCTBIO O, YEPE3 HEKOTOPOE BpeMs
ynaja Ha noBepxHocTh 3emiid. Kakoi rpadMk cOOTBETCTBYET 3aBHCHMOCTH IIPOCKIMH
ckopoctd Ha ocb OX ot Bpemenu amwxeHHa? Ocb OX HampaBjieHa BEPTHKAILHO
BBEpX.

2) va 3) l)x“ 4) l)x“

-1 OpYCOK MOKOHMTCH, TO MOJIYJIb PaBHOACHCTBYIOLIEH

t 0 t

d
N

Bpycok JIeXHUT Ha LIEpPOXOBAaTOH HAaKJIOHHOH Onope (CM.
pucyHOK). Ha Hero OeHCTBYIOT TpH CHJIbL: CHUJIA TSDKECTH

mg, Cujia yIIPyrocTH onopbl N U cuja TPEHHS FTP. Ec-

cu1 N ¥ mg paseH

1) N+mg

2) Nsina
3) (N +mg)cosa
4) FTp

Bo ckompko pa3 macca lOmurepa Gonblie Macchl 3€MIIH, €CIH CHIIA NPUTSHKEHHUS
KOnurepa k Connuy B 11,8 pa3 Gonblue, yeM cuia nputsxeHus 3emad Kk ConHiy, a
pacctosinue Mexay HOnutepom u ConHueM B 5,2 pa3 60iblle, Y4EM PACCTOSHUE MEXAY
Connnem u 3emnéi? (Cuurtarth, yTo 00€ IUTAHETHI ABHXKYTCA BOKpYr CoJIHLIA MO OK-
PYXHOCTH.)

OrBer: pas.

Manpuuk Maccoit 50 Kr HaXoaUTCs Ha Teliekke Maccou SO Kr, ABMXKYILIEHCS 110 I1aj-
KON TOPH3OHTAJILHOM JOpore co ckopocTbio 1 m/c. KakuM cTaHeT MoAysb CKOPOCTH
TEJICXKKH, €CITH MAJIbYHK MPBITHET C He€ CO CKOPOCTHIO 2 M/C OTHOCHUTENIBHO JOPOTH B
HallpaBII€HHH, IPOTHBOINOJI0XKHOM I[I€PBOHAYAJIbHOMY HAIIPaBJIICHHIO IABHIKEHUA Te-
JIEXKKHU?

OrtBer: Mm/c.



5 B Tabimue npencraBieHs! JaHHBIE O MOJIOKEHUH IapUKa, KOJEOIIOMErocs BAOIb OCH
Ox, B pa3nTu4HbIE MOMEHTEI BPEMEHHU.

tc 0,0/02|04(06/0810(1,2|1,4]1,6|18(2,0(22|242,6]28]3,0|3,2

xMgm | O | 2 | S5 (10(13)15|13|10]5 |2 |0}|-2|-5|-10(-13|-15|-13

KakoB nepuo konebaHui mapuka?

Ortser: C.
lapuk, GpomIeHHbIH FOPU30HTAILHO C BBICOTHI / ¢ HAYaJILHOM Uy
CKOpPOCTBIO Uy, 3@ BpEMs ! NpOJIeTe]] B NOPU3OHTAJILHOM Ha- } G NS

TIpaBJIeHHH paccTosHUe L (cM. pUCYHOK). UTO MpOM30MIET C :
BPEMEHEM M J1aJIbHOCTHIO MOJETa apHKa, €CJIM Ha 3TOH XKe yC- :
TAQHOBKE YMEHBIIUTh HAYaJbHYI0 CKOPOCTH llapHka B 2 pa3za? H \ )
ConpoTuBieHueM Bo3ayxa npeHebpeub. i kaxaou BeaH4u- :
HBI ONPEIEIUTE COOTBETCTBYIOIMHA XapaKTep €€ H3MEHEHHMS: E
|

1) yBenuuurcs -~
2) yMEHBIIUTCS L
3) He U3MEHHUTCS '

3anuiuute B Tabauity BeIOpaHHble MU(pPHI A Kaxaoi gusnueckod BenuduHbl. 1Tud-
PBbI B OTBETE MOT'YT MIOBTOPSATHCH.

Bpewms nonéra JanpHOCTh noséra

JIBa IJIaCTHJIMHOBBIX IIapUKa MaccaMH 2m U m HaxoAATCs Ha TOPU30HTAIBHOM IJaj-
koM croJie. TTepBhlif U3 HUX JBHXKETCS KO BTOPOMY CO CKOPOCTBIO U, @ BTOPOH IOKO-
UTCS. OTHOCHUTEJIHO CTOj1a. YKaxuTe (GOpMyJibl, IO KOTOPBIM MOXHO PacCYMTaTh MO-
JyJId U3MEHEHUS CKOPOCTEH MIApHKOB B pe3yJibTaTe MX aOCONOTHO HEYNPYroro yjaa-
pa. K kax/0it mo3uuuu nepBoro crosidbua 1noa0epure COOTBETCTBYIOMIYIO MO3HIIMIO

BTOPOTO M 3alUIIKMTE B TaGauily BeIOpaHHBIE IIUGPBI 110]] COOTBETCTBY IOIMMH OyKBa-
MH. v

OUBUYECKHWE BEJIMYMHLI OOPMYVIJIbI
A) MOJIysb U3MEHEHHs] CKOPOCTH IIEPBOro 1) ]Aﬁ\ =0v
1IapyKa ' 2
B) Moaynap M3MEHEHHs] CKOPOCTH BTOPOTO 2) |AU l =3Y
mapvka 3) IAD| =20
4 [ad]=3v
Ortser: A b
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TenmooOMeH MEXAY TCj1aMU HE ﬂ’DOHCXOIlHT CaMOIIPOU3BOJILHO, CCIIH TC1a

1) pacmosiokKeHBl B BaKyyMe

2) o0nanaroT OAMHAKOBOH BHYTPCHHEH dHeprueH
3) HMEIOT OJMHAKOBYIO TEMIIEPATYPY

4) nMe}bT OJJMHAKOBYIO TEIJIOEMKOCTh

Ha pucyHKax MOKa3aHbl rpadUKM YETBIPEX MPOLECCOB U3MEHEHHA COCTOSHHUSA MOCTO-
' SIHHOH Macchl MjieanbHoro rasza. M30XopHbIM HarpeBaHUEM SBJIAETCS IIPOLECC

H Vi 3) Vi
0 7 0 T
2) pk 4) pA
/ .
0 T 0 T

OTHOcHUTeNbHAs BIAXXHOCTb BO3yXa B COCYJE, 3aKpbITOM nopiuHeM, paBHa 50%. Ka-
KO} CTaHeT OTHOCHUTENIbHAS BIAXXHOCTh, €CIM 00BEM COCyZa NPH HEU3MEHHOH TeMIIe-
paType yMeHbILUTH B 3 paza?

Ortser: %.
Ha pucyHke mnoka3aH npouecc H3MEHEHHMsSI COCTOSHHS vt 0
OIHOTO MOJII OJHOATOMHOrOo HaeanpHoro rasza (U —
BHYTPEHHSI DHEPrHs rasa; p — ero nasinenue). Kak us-
MEHSIOTCS B XOJi€ 3TOro mporecca o0bEM rasa u ero ad- I
COJIIOTHas Temneparypa? ;
JUid Kaxaod BEIWYHMHBI OINPEAEIUTE COOTBETCTBYHOLIMM
XapakTep U3MCHCHHMA . '
' 0
1) yBenu4yuBaercs p

2) yMEHbIIAETCs
3) He u3MeHseTCH

3anuuidre B TaOnMuUIly BbIOpaHHbIE LUGPHI A KKI0H pu3ndeckod BenuuuHbl. [{ud-
pbI B OTBETE MOTYT IIOBTOPATHCH.

O06BEM raza TeMmepatypa raza

113



12

13

Ha pucyHkax A u b npuBenens! rpadpuku AByx npoueccoB 1-2 U 3—4, kaxaslii U3 KO-
TOPBIX COBEpILIAETCS OJHUM MoJieM aproHa. ['paduku nmoctpoeHsl B KoopauHarax p—V
u V-T, rne p — naBnenue, V — 066éM u 7 — abCoONIOTHasA TeMIiepaTypa rasa. ¥ CTAaHOBH-
T€ COOTBETCTBHE MEX/y rpadukaMu U yTBEPXKICHHUSIMH, XapaKTEPU3YIOLIMMH H30-
Opaxx€HHbBIE HA rpaUKax MPOUECCHI.

K ka0l Mo3ULMU NepBOTro cToaba NoaAOEepHTE COOTBETCTBYIOLIYIO MO3HMLIHIO BTO-
pOro M 3alMILKTE B TA0IHIYY BHIOPaHHBIE U(PDI MO COOTBETCTBYIOIMMH OyKBAMM.

'PAOUKHU : YTBEPXXJAEHUA
A) pi 1) BuyTpeHHsss ~ JHeprus  rasa
1 ; yMeHBIIAeTCsl, IPU 3TOM ra3 ofT-
i JaéT TEIIoTy.
2) Han rasom coBepuialoT padorty,
Y IIpK DTOM ra3 OTAaET TENIoTY.
3) Ta3 momydaeT TemaoOTy, HO HE
o) coBepiiaet paboThlI.
- 4) Ta3 mosiy4aer TEILUIOTY H COBEP-
0 V waeT padoTy.
b) V{u
4
[
.13
‘ l | o
0 T
Ortser: A b
Jlazepueiit y4 majgaeT Ha AUQPAKUHOHHYIO pe- JudpakumuoHHas 4 ]
IWETKY TMEPNeHAHKYJISPHO €€ TUIOCKOCTH. Ha peri€Tka 3
creHe HabOIonaeTcst cepus ApPKHX IATEH, OTMe- "
Jlyu o BE
yeHHBIX Ha pucyHke OykBamu A, B u C. Kakue e LR
M3MEHEHHs IPOM30HAYT B PACOJI0KESHUH NATCH "
[P MepeMeLIeHHH PELETKH K CTEHE B MOJIOKE-
HHE, TOKA3aHHOE MyHKTHPOM? & a
Crena

1) paccTosHHE MEXIY NATHAMH YMEHBIINTCS
2) pacCTOSHUE MEXY MATHAMH YBEIHIHTCA
3) Bce MATHA OCTAHYTCS Ha MECTE

4) nsATHA HCUC3HYT
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15

16

17

IMonoXUTENRHO 3apshHKeHHAs: 4acTHLA, PABHOMEPHO JIBUXKY- B E’ B E’
11ascs OT Hac (CM. PUCYHOK), BJIETAET B OJJMHAKOBO HAalpaB- ‘
JICHHBIE TIOCTOSIHHBIC OJHOPOIHBIC 3JIEKTPHUECKOE M Mar- ™ +q Vo)

HHUTHOE TOJA TNEpNEeHAUKYyIsIpHO MM oboum. IIpaBuibHOe
HanpaBJICHHE YCKOPEHHA 4YacTHLBI B MOMEHT IOMaJaHHs B 4
T0J151 TPEACTABJIEHO HA PUCYHKE 10 HOMEPOM 3/ AN

1 1 7 2 3) 3 4) 4

Ha ¢ororpaduu npeacraBieHa 3jekTpHyeckas uens. [lokasanus BoabTMETPa JaHbI B
BOJIbTaX, aMIIEPMETpa — B aMIlepax.

UYeMy paBHO COMPOTMBIEHHE HEM3BECTHOTO pe3ucropa’? BompTMeTp M aMmepMerp
CUMTATh HAEATBHBIMH.

OtBeT: OmMm.

dokycHOe paccTOssHHE TOHKOW coOuparomiei auH3bl paBHO 30 cM. Ilpeamer Mambix
pa3MepoB pacrojoKeH Ha €€ IJIaBHOM ONTHYECKOHW OCH Ha PacCTOSIHHH 75 CM OT HEE.
Ha xakom paccTOstHMM OT JIMH3bI HAaXOAUTCs H300pakeHue npeamera? OTBET 3aluIlIu-
T€ B CAaHTUMETpax.

OtBeT; CM.

IIpu HacTpoiike kosie0aTENBHOrO KOHTYpa pagHolepeNaTYHMKa €ro MHIYyKTUBHOCTH
yMeHbIIHIH. Kak npU 3TOM HU3MEHSTCS CleAYHOUIME YaCcTOTa U3Jy4aeMbIX BOJH U JJIH-
Ha BOJTHBI U3Ty4eHHA?

JIns ka>xnoH BEIMYHHBI ONIPEACIIMTE COOTBETCTBYIOLIMHA XapaKTep H3MEHEHHUSL:

1) yBeamuurtcs
2) yMeHbIIHTCH
3) He u3MEeHUTCS

3anuuidre B TabnMIly BHIOpaHHbIC UMGPBI I KaXI0H Gu3ndeckoit BeauuuHbl. [{ud-
pBI B OTBETE€ MOTYT ITOBTOPSATHCS.

YacToTa u3ny4aeMbIX BOJIH JInvHa BOJIHBI U3JTy4YCHHS




18

19

20

B ombiTe HUTh Hakana JIAaMIIOYKH paclojIOXeHa BOJIM3M IVIABHOW ONTHYECKOH OcH
TOHKOH JIMH3bI C (POKYCHBIM PacCTOSIHUEM F epneHIUKYIIApHO 3To# ocH. PaccrosHue
@ OT JIUH3bI 0 cnupaiy paBHO 2F. CHayajla B ONBITE HCIOJIB30BAIH PACCEUBAIOLIYIO
JIMH3Y, a 3aTeM — COOHPAIOLIYI0. Y CTaHOBHTE COOTBETCTBHE MEXIY BHIOM JIMH3BI, HC-
MOJIb30BABIIEHCS B OMbITE, U CBOHCTBAMH M300paxkeHHs. K KaXK70i MO3HIIMH NTEPBOTO
CTONIONA NOAOEPUTE COOTBETCTBYIOUIYIO ITO3HIMIO BTOPOrO CTONOLA U 3alUIINTE B
TabnuIly BEIOpaHHbIE UQPBI OJ COOTBETCTBYIOLIMMH OyKBaMHu.

BU/1 JIMH3bI CBOHCTBA W30BPAXXEHMS
A) JHH3a pacceuBarouias 1) neHCTBUTENBHOE, MEPEBEPHYTOE,
b) nuH3a cobuparomias , paBHOE 110 pa3MepaM

2) MHHMOE, IPSIMOE, YMEHBILICHHOE

3) neHCTBUTENIbHOE, YBEJIUYEHHOE,
NepeBEPHYTOE

4) MHHMOE, yBEIHYECHHOE,
nepeBEPHYTOE

A b

OrtBer:

B uHepuMansHONH CUCTEME OTCUETAa CBET OT HEMOJIBHXKHOIO MC-
TOYHHKA PacIpOCTPAHSECTCS B BaKyyMe €O CKOpocThio ¢. McTou-  ——
HHK CBETA W 3€pKaJI0 ABUXYTCS HABCTpedy ApYyr APYryc OAMHa-
KOBBIMH 10 MOJTYJIIO CKOPOCTSIMH U; =0, =0 (CM. pHCYHOK). Ka-

—
- . 2
KOBa CKOPOCTh OTPa)XEHHOrO CBETa B MHEpLMAIBHOM CHCTEME f~-=~"" =3k
OTCYETA, CBI3aHHOH C HCTOYHHKOM? )

1) ¢+2v
2) ¢

4) c¢—-2v

204 _ .
Slapo usotoma 3050Ta ., Au npereprneBaer [} -pacmaa. B pesymprare nonmydaercs

HU30TOI1
1) Pt
2) 2Ir
3) “pHg
20
4) g Hg
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23

Jlan rpaduk 3aBUCHMOCTH 4HCIa N [(!8 §
HepacHaBIIMXCA ~ siAep  PTYTH 50
'"Hg ot Bpemenu. Yemy paseH 40
nepHo MoJypacnajga 3Toro H3o- 30 \
tona prytu? OTBET 3amuIUUTE B \\
MHHYTaX. 20 \\

N

10 N
\\N _

Otser: _______ MMHYT 0 50 100 150 7, mun

IIpH Mccnen0BaHUU 3aBUCHMOCTH KHHETHYECKOH SHEPTUH (POTOINEKTPOHOB OT [UTHHBI
BOJIHBI [13/Ial0NIETO CBeTa (hOTOIIEMEHT OCBELIAJICS Yepe3 pa3Ii4yHble CBETOMHIBTPBIL
B nepBoii ceprH ONMBITOB HCIOIB30BAJICS CBETOMUIBTD, MPOMYCKAIONIMHA TONBKO (HO-
JICTOBBIN CBET, @ BO BTOPOH — TOJIBKO JKENTHIA. B KaxxoM onbITe HabIi01aly ABICHHS
doToaddexra U U3MEPSATH HaNpsHKEHHE 3alTUpaHUsL.

Kak u3aMeHs10TCs JJIMHa CBETOBOM BOJIHBI M HANPSHKEHUE 3allUpaHUs NPU NEpexonae OT
NEPBOM CEpHUHU OMBITOB KO BTOPOH? [l KaknoHM BEIMYMHBI ONPENCIUTE COOTBETCT-
BYIOIIUH XapakTep €€ U3MEHEHUS:

1) yBenuuuBaercs
2) yMeHbLIAETCA
3) He uMeHseTcs

3anuuuTe B TabaMy BeIOpaHHBIe HIUGPHI A1 KaXxaoi (hu3nyeckoi Benuuunsl, Lud-
PBbI B OTBETE MOTYT HOBTOPATHCS.

JlnvHa cBETOBOM BOJIHBI, Hanpsixenue 3anupanus
najawnied Ha gorodieMenT

[Ipu onpenenenny MIOTHOCTH BEIECTBA P YYCHUK U3MEPHJI MacCy o0pasia Ha OYEHb
TOYHBIX JJIEKTPOHHBIX Becax: m=60,00 r. O0BEM ObUT U3MEPEH C HCMOIB30BAHHEM

. 3 "
MEpHOro uuiauHApa: ¥V =(15,0£0,5) cMm”. Ha ocHOBe 3TuX M3MepeHHIt MOXHO C yBe-
PEHHOCTBIO CKa3aTh, YTO MJIOTHOCTh '

1) p<3,8r/c™’
2) 38r/eMm <p<42r/eM’
3) p>42r/em’
4) p=4,0r/cm’
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24 B 1abopatopHeIx ombiTax 1mo u3yuenuto 3akona I'yka pe3HHOBBI XI'YT IPUKPENUIIN K
LUTATHBY, 3aTEM CTaJIM [IOJBELIMBATD K HEMY IPY3bl Pa3HOM MacChl U M3MEPATH JIHHEH-
KOH yJUIMHEHHE XKTyTa. Pe3ybTaThl ONBITOB € y4eTOM MorpewHocTei IPEICTaBIICHEI B

Tabnuue.
Ne onbita | Maccarpysam, | Yuiunenue xryta Al
r cM
1 40 2,0+0,1
2 80 3,910,1
3 120 6,1+0,1
4 160 8,5+0,1
5 200 11,0£0,1
6 240 13,5+0,1

Beibepure ABa yTBEPKACHHS, COOTBETCTBYIOIUMX PE3YJIbTaTaM 3THX OINBITOB M yKa-
XHUTE UX HOMeEpa.

1) 3akoH I'yka BBITIOJIHSIETCA AJ1 BCEX IIECTH OIBITOB.

2) KeCTKOCTb KI'yTa yBEIHYHUBACTCS C YBEJIHUEHHEM MACChI IPy3a.
3) 3axon I'yka BBIIONHAETCS TOJBKO [UIs TIEPBBIX TPEX OTBITOB.

4) JKeCTKOCTB XIyTa Isl MEPBBIX TPEX OMNBITOB paBHa 20 H/m.

5) XectkocTs xkryra paBHa 40 H/m.

OtBer: I i

Yacrnb 2

Ilpu evitnoanenuu 3ad0anuii 25-27 uacmu 2 ¢ 6nanke omeemog Ne 1 paoom ¢ Homepom 6vi-
noanaemozo Bamu 3a0anus 3anuwume omeem. Eounuyst usmepenua uzuueckux genu-
YUH nucamo He HyHCHO.

MUMO OCTaHOBKH MO MPSIMOH YJIHUIE C HOCTOSHHOH CKOPOCTBIO IIPOE3KAET IPY30BHK.

::] Yepes 5 ¢ OT.OCTAHOBKH BIOTOHKY I'DY30BHKY OTHE3XA€T MOTOLHUKIINCT, ABHXKYLIMHCS
C ycKopeHHeM 3 M/c’, ¥ TOTOHSET IPY30BHK Ha PacCTOSHUU 150 M oT ocTaHOBKH. Yemy
paBHa CKOPOCTh I'py30BUKA?

Ortger: Mm/c.
:’ B nenu, u306paxEHHOI Ha pHCYHKE, MIAEAJbHBIA amIiep- 1 Om
26 MeTp nokaseiBaeT 8 A. Haitaute DJIC MCTOYHHKA, €CIIH €0 [-:Ij
BHYTPEHHEE COIPOTHBIIEHHE 2 OM.

L]

5 Om 3 0OmMm

|€,r |

OTtBeT: B.
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JubpakiuoHHas peImETKa ¢ IEPUOIOM 107 M pacrosiokeHa TapaieibHO IKpaHy Ha
paccrosaun 0,75 M oT Hero. Ha pemérky 1o HOpMalli K HEW MajaeT Iy4oK CBETa ¢
anvHoM BonHbl 0,4 MxM. Kakoro mopsiika MakCHMyM B CTIeKTpe Oyaer HabmoaaThcs
Ha DKpaHe Ha PacCTOSHHUHU 3 CM OT IeHTpa JU(PpaKMOHHOH KapTHHBI? CUuTaTh Sina =
tgoL. '

OrtBerT:

He 3a6y0bme nepenecmu éce omeemst 6 61anK omeemoe Ne 1. J

s 3anucu omeemoeé Ha 3a0anus 3moi uacmu (28-32) ucnonviyitme 61aHK omeéemos
Ne 2. 3anuwmume cnauana nomep 3aoanusn (28, 29 u m. 0.), a 3amem peuienue coomeem-
cmeyouieii 3a0auu. Omeempl 3anucsiéaiime 4émko u pa3dopuueo.

28

B ycraHoBKe 1o HabnoaeHH0 Gotoaddekra cBET OT TOYEYHOTO UCTOYHHUKA S, MPOHA
yepe3 COOMpAIOIIYIO JIMH3Y, MajaeT Ha (POTOKATON MapaylIebHBIM IydkoM. B cxemy
BHECJIH W3MEHEHHE: Ha MECTO IMepBOHAYAILHOH JIMH3BI MOCTABUIIM JPYTYIO TOTO JKE
IUaMeTpa, HO ¢ OONBIIMM (OKYCHBIM PAacCTOSIHHEM. MICTOYHHK CBeTa MEPEMECTHIIH
B/IOJIb TJIABHOHW ONTHYECKOW OCH JIMH3bI TaK, YTO Ha ()OTOKATOJ CBET CHOBA CTall Ila-
JaTh NapAUICIbHBIM MyYyKOoM. Kak H3MEeHUIICS MPpU 3TOM (YMEHBLIKIICS WIH yBEITHYHI-
cs1) ¢otoTok HackilieHus? OOBACHUTE, NTOYEMY HU3MEHsSETCS (OTOTOK HACBHIIICHUSA, U
yKaXKHTe, Kakue pu3nyeckre 3aKOHOMEPHOCTH Bl Hcrob30Bany i OObACHEHHUS.

JInuza
dotokaron

ITonnoe npasunsnoe pewenue Kaxcooii uz zadau 29-32 001x3cHo codeprcams 3aKOHbL U
gopmynsl, npumenenue KOmopsix HeOOX00UMO U OOCHMAMOYHO ONA PeuleHusn 3a0auu, a
MAaKice MamemamuyecKue npeodpazoeanusn, pacuémsl ¢ YUCIAeHHbIM OMEEMOM U BPU He-
00x00uUMOCmU PUCYHOK, ROACHAIOWUN PeuleHue.

K onHomMy KOHIy NErKOH Npy>XHHBI k
xécTkocThio K = 100 H/M mpukpen- %

1CH MACCHBHEIH Tpys, Jexallui Ha 5 "
TOPH30HTAJIBLHOH MJIOCKOCTH, APYroif

KOHELl NPYKHHbI 3aKpeniéH Hemoj-
BHKHO (cM. prcyHOK). Koapduuuent W 77 7 7
TPEHHA Tpy3a o miockoctd p = 0,2. :

I'py3 cMemaroT 1o IrOpH30HTAH, PACTATHBAs MPYXKHHY, 3aTEM OTILYCKAKOT C Hayallb-
HOH CKOPOCTBIO, paBHOM Hymr0. ['py3 ABMIKETCS B OJHOM HAIIPAaBJIEHHH U 3aT€M OCTa-
HABJIMBAECTCA B IOJOKEHUH, B KOTOPOM INpYKHHA YK€ cxkaTa. MakCUMaIbHOE pacTs-

XKEHUE IIPYXKUHBI, IPU KOTOPOM Tpy3 ABHIKETCS TakKUM obpaszom, paBHO d = 15 cm.
Haiigute mMaccy m rpysa.
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30

31

32

OpmuH MOJIb OIHOATOMHOTrO MIEAIBHOTO ra3a COBEpIUacT mpo-  p i

necc 1-2-3, rpagyk KOTOPOro mokasaH Ha PUCYHKE B KOOPAU-

Harax p—T. HM3BecTHO, 4TO OaBieHMe rasa p B mporecce 1-2 2 3

YBEJMYWIOCH B 2 pa3a. Kakoe KONTHYECTBO TErIoThl ObLIO CO- /_'_'

obmeHo razy B npouecce 1-2-3, ecnu ero temneparypa T B 1

coctosiHuM | paBHa 300 K, a B COCTOSIHMH 3 paBHa 900 K? ," N
0 T

B anexrpuueckoy nemnu, nokazaHHod Ha pucyHke, IJIC u
BHYTPEHHEE CONPOTHBIIEHHE HMCTOYHHKA TOKA COOTBETCT-
BeHHO paBHbl 12 B u 1 OMm, émKkocTh KOHOeHcaTopa 2 MD,  _==_ -
HHIYKTHBHOCTh KaTymkH 36 MI'H U CONpOTHBIEHHE JaM-
bl 5 OM. B HayanbHbIf MOMEHT BpeMeHH Kiirou K 3aMmk-
HyT. Kakas sHeprus BbIJICNIUTCS B JIaMIIE IOCJIC pa3MblKa-
Hus K1ro4a? CONMpOTHBICHHEM KATYIIKH H MPOBOJIOB Ipe- °
HeOpeub.

\74

Omnpenenute K03PPHIMEHT TONE3HOr0 ACHCTBUS aTOMHOM JJIEKTPOCTAHIUH, PacXo-
OyIOLIEH 3a Henelo ypaH-235 23; U wmaccoit 1,4 kxr, ecnu €€ MOIHOCTh paBHa 38 MBT.
[Tpu nenenun ogHOro siapa ypaHa-235 Beiaensercs aHeprus 200 MaB.
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BAPHUAHT 12 -

Yacrte 1

Ilpu evinonnenuu 3adanui wacmu 1 6 o1anke omeemos Ne 1 paoom c nomepom 6vino.i-
HAemo20 Bamu 3a0anua (1-24) 3anumume nomep ev16pannozo omeema unu omeem. Eou-
HUUbL UIMEPEHUA (PU3UYECKUX 8E1UYUH NUCAMb He HYHCHO.

1 ABTOMOOHJIb ABMXKETCS MO npsiMoil ynuue. Ha rpaduke npencrasieHa 3aBUCUMOCTD

€r0 CKOPOCTH OT BPpEMCHH.

L,, M/C &
20

\ |

10 I\ =
\ | A |
\ 7 g
0 .
10 20 30 40 ¢ ¢

>
MOILyJIL YCKOPCHHA aBTOMOOMJIA MaKCHUMaJICH Ha UHTCpBaJIC BDCMCHH

1) orOn010c

2) otr10cn020c
3) or20cno30¢c
4) or30cno40c

3 B muepuuanbHoil cucTeMe oTcuéra cuna F cooOIuaeT Teay MacCod m YCKOPEHHE a.

’ . . 1 . -
YckopeHue Tena Maccoi 2m noJi IeHCTBHEM CHITBI §F B 3TOH CUCTEME OTCUETA PAaBHO

- 1. 2 - 3.
1) a 2) G 3) 39 4) >d
3 B Bawem pacnopskeHHH THHAMOMETp U NUHeHKa. PacTaHyB mpyKuHy KuHamomeTpa

Ha 5 cM, Bbl 06HapyXuUiIH, 4TO ero nokasanus pasHbl 2 H. KakoBa %ECTKOCTb Npyxu-
Hbl IUHAMOMETpa?

OrTser: H/m.

4 B mupokyro U-obpasHyio TpyOKy, pacHOlIOKEHHYIO

BEPTHKAJILHO, HAJTUTBI JKUIKOCTh TJIOTHOCTHIO P M BOJA
(cM. pucyHok). Xunxocty He cmeumBaroTcs. Ha pu-
cynke b=15 cm, h=30 cm, H =35 cm. Uemy paBHa
TIOTHOCTE JKHAKOCTH P, ?

Ortger; Kr/m’,
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Curnain ruaposiokaTtopa noaABOIHOH JIOAKH, OTPA3UBIINCH OT HEIH, OTCTOALIEN OT Heé
Ha 3 KM, 3aperucTpHpoOBaH 4epe3 4 ¢ nocie ero nojayd. Yacrora konedanuit Bubpa-
Topa ruaposiokaropa 10 xI'n. Onpenenure AnuHy 3ByKOBOM BOJIHH B Boge. OTBeT 3a-
IHUIIUTE B CAHTUMETpAX.

Ortser: CM.
Illapux mMaccoit m, OpOLIEHHBIH TOPH3OHTAILHO C BHICOTHI H ¢ Uy
Ha4yalbHOH CKOPOCTBIO U, , 32 Bpems Mojéra f mpoJeren B ro- ) G " .

PU30HTAJIBLHOM HalpaBleHUH paccTtosiHue L (cM. pUCyHOK). B
JpyrOM OIIBITE HAa 3TOM k€ YCTAHOBKE IIAapHUK Maccod 2m Opo-
CaloT CO CKOPOCTRIO 20, . UTO MPpOM30HAET NIpH 3TOM C JalbHO- [

CThIO MONETAa M yCKOpeHueM mrapuka? CONpOTHBIEHHEM BO3-
ayxa npeHeOpeub. [[ns kaXaoW BETUYUHBI ONPEAETUTE COOT-

BETCTBYIOIIMH XapakTep €€ U3MEHEHHS: T

1) yBenuuurTcs
2) yMEHBLIUTCS
3) He U3MEHHUTCHA

3anumuTe B Tabnuuy BeIOpaHHbBIE HUQPPHI 1A KaxAoH ¢uzuyeckol BenuyuHbl. Llud-
pBbI B OTBETE MOT'YT OBTOPSATHCH.

 JlaneHOCTH NONETA YckopeHue

C BBICOTBI / [0 HAKJIOHHOH IUIOCKOCTH U3 COCTOSIHHS IIOKOSI COCKajb3blBae€T OpPYCOK
Maccoi m. JllMHa HAKJIOHHOM IJIOCKOCTH paBHa S, a KO3QQUIUHMEHT TPEHUS MEXAY
OpYCKOM ¥ TUIOCKOCTBKO PaBE€H W. YCTaHOBHUTE COOTBETCTBHE MEXIY (PU3MUECKHMH
BEIMYMHAMHU U GOPMYJIaMH, IO KOTOPBIM UX MOKHO PacCYUTaTh.

K xaxzo# no3uuuu neporo croybua noadepure COOTBETCTBYIOUIYIO IMO3HLIHIO BTO-
pOro ¥ 3anHuIMTe B TabauIly BeIOpaHHBIE HHUGPHI [10]] COOTBETCTBYIOMIUMH OyKBaMHu.

OUNYECKUE BEJIMUMHbI ®OPMYJIBI
A) cuna TpeHus, 1eHCTBYIOIIas Ha OpyCcokK [ 2 .2
B) BpeMms JBHKEHHs OpycKa D \}2g (h —HVST -k )

2y ME(p Sz—hzj

3) g(h_“ S2—h2)

4y M8 g2 _p?

OtBeT;
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Mornekyibl Ta30B HAXOAATCS B CpeJHEM Ha OONBIIMX PACCTOSHHUAX APYr OT Apyra no
CPaBHEHHMIO C UX pa3MEpaMH, CHJIbl B3aUMOACHCTBHUS MEXIY HUMHU HE3HAYUTEIIBHBI.
OTHM MOXHO OOBACHHUTDH CIIEAYIOLIHE CBONCTBA ra30B:

A. T"a3 He coxpaHsieT cBoeil popMbl.

b. ['a3 He coxpaHseT cBoero oonéMma.

B. I'a3 uMeer 00nbIIYIO CKUMAEMOCTb.

Kakoe(-ue) u3 yreepxacHui npaBuibHO(-b1)?

1) Tonbko b

2) Tonbko B
3) Aub
4) A,b,B

Ha rpaduke nokazana 3aBHCHUMOCTh TEMIIEPATy-
pbI BewmecTBa I' OT BpeMeHH . BemecTBo paBHO-
MEpPHO HArpeBajld OT MOMEHTA BpeMeHH =0 J0
MOMeHTa ¢ =1,. [loToM HarpeBatenp BBIKITIOYMIN

M BEIIECTBO PAaBHOMEPHO OXJaXAaloch. B
Ha4YaJIbHBIH MOMEHT BEIIECTBO HAaXOAWIOCH B
KPUCTAJUIMYECKOM COCTOsIHUW. Kako# ydacTok
rpaguka COOTBETCTBYET MPOILIECCY OCTHIBAHUS
3aTBEPAEBILEro BeHiecTra?

1) 2-3 2) 5-6 3) 12 4) 67

Kakoe xomnuecTBO TemIoTsl HEOGXOAUMO IS TOTO, YTOOBI pacniaButh 20 I CBHHIA,
B35TOr0 IIPH TEMIEPAType MIaBaeHUs?

OrtBerT: JIK.

B umnunapryeckoM cocyne non mopuiHEM HaXOJUTCS ras.

[lopiiens MoxeT nepemerarscs B cocyne 6e3 Tpenns. Ha

JHE COCYy/a JIXKHT CTAIbHOM IIapHK (CM. pUCYHOK). U3 co-

Cy/Zia BBITIyCKAeTCA MOJIOBMHA ra3a MpH HEM3MEHHOM TeMIle-

patrype. Kak M3MeHMTCA B pe3ysbTaTe 3TOro 06bEM rasa u

ACUCTBYIOIIAs Ha IIApHK apXUMeI0Ba cuia?

JUst KaXX10H BENHYMHBI ONpeeNuTe COOTBETCTBYIOMMI Xa- |
paKTep U3MEHEHHUS:

1) yBenuuurcs
2) yMCHBLIHTCS
3) He u3MeHHUTCH

3anuwuTe B TabIMIY BhIOGPaHHbIE UHOPBI A1 KAKI0H (PH3HYECKOH BETHYMHBL. [uod-
Pbl B OTBETE MOT'YT MOBTOPATHLCS.

O0BéM raza ApxumenoBa cuia
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12

13

14

TemnepaTypa HarpeBaresss HA€aJbHOTO TEIUIOBOTO JIBHraTessi, paboTalomero no uk-
ny KapHo, paBHa Tj, a TeMnepaTypa XOJOJWIbHHKA paBHa 71,. 3a IIMKJ JBUraTelb CO-
BepiIaeT paboTy, paBHYIO 4. YCTaHOBUTE COOTBETCTBUE MEXIY PU3MYECKUMH BEIH-
YMHAMH U GOpMYJIaMH, TI0 KOTOPBIM UX MOXXHO PacCYUTaTh.

K kaxxao# mo3unuu nepBoro cronbua noadepure COOTBETCTBYIOMIYIO MO3ULHIO BTO-
pOro M 3alMIINTE B Tabauiy BbIOpaHHBIE HU(PHI TI0]] COOTBETCTBYIOMMHU OyKBaMH.

OU3UYECKHE BEJIMYHHBI OOPMVIJIbI
A) KIIJ nBuratens ‘ T,-T,
B) KONHMYECTBO TEILIOTHI, 10JIy4aeMOe b T,
JIBUraTENIeM 3a LIMKJI OT HarpeBaTe T
2) 1—72—
!
3 AT
n-T,
5 AT
I-T,
A b

OtBerT:

OTpHIATENLHO 3aPSHKEHHOE TENO OTTAJIKHBAET TOJBEIIEHHBIH HAa HUTH JIETKHI MIapHK
U3 aTIOMHHUEBOM Qonbry. 3aps/ mapHKa

A. TIOJOXHTEJIEH

b. ortpuuarenes

B. paseH HymO

[IpaBunbHO(-bl) yTBEPKACHHE(-):

1) Ttoapko A
2) Tonbko b
3) Ttonsko B
4) AunwmB

Ha pucyHke u300paxéH MPOBOJIOYHBIH BHTOK, 110 KOTOPOMY TE€YET
371eKTPMUYECKHUii TOK B HAIIPABJICHHH, YKa3aHHOM CTpENKOH. BuToK pac-
NOJIOKEH B IJIOCKOCTH uepTeka. Kak HampasjieH B LIEHTPE BUTKa BEK-
TOp MHJIYKLMH MarHUTHOTO I10JI, CO3JIaHHOTO TOKOM, MPOTEKAIOLIUM
10 BUTKY?

1) OT Hac MEPHEHIHKYJISPHO IIOCKOCTH YepTexa @
2) BEPTUKAJIbHO.BHH3 |

3) K HaMm MEpNEeHAUKYJIAPHO IJIOCKOCTH YepTeka O
4) BepTHUKAJIBHO BBEpX T
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15

Ha pucyHKe NPHBELCHA CXEMa JJIEKTPHYECKOH LEMH, COOpaHHOH YYEHHKOM [JIS HC-

CJIe/I0BAHMS 3aBUCHUMOCTH CHJIbI TOKA, IIPOXOISAIIEr0 Yepe3 PE3UCTOP, OT HANPAKEHH
Ha HéM. Ha pucynkax | u 2 Moka3aHBl [IKaJIbl aMIIEPMETPa U BOJILTMETpA.

Puc. 1 Puc. 2

KakoBa 6yzieT cuiia TOKa B 1IETIH NIPU HANpsDKEHUH Ha pesuctope 5,4 B? OTBer okpyr-
JIUTE 00 AECATHIX.

OtBeT: A.

Kose6aTenbHbIii KOHTYP COCTOMT M3 KATyHIKM HHAYKTMBHOCTH W KOHJEHCATOpA.
B HéM HabMOJArOTCS TapMOHMYECKHE AJICKTPOMArHHUTHBIE KOJ€OaHHs C IEPHOAOM
6 MKC. MaKkCHMANBHEIIT 3apsijl OAHON U3 0OKIaJ0K KOHAEHCATOpa [PH 3THX KOJeOaHH-
sx paBen 4 MxKin. Kakum OyneT Moaynb 3apsija 3TOH OOKJIaAKHd B MOMEHT BPEMEHH
t = 1,5 MKC, €ClM B HaYaJIbHBEIi MOMEHT BpeMeHH €€ 3apsl paBeH Hyno? OTBET 3amu-
IIUTE B MUKPOKYJIOHAX.

OTtBeT: MkKa1.

ITo mpoBOI0YHOMY pe3UCTOpPY TEUET TOK. Kak U3MEHSTCS NpPH yMEHBIICHUHU UIMHBI
IOPOBOJIOKH B 4 pa3a U YBEJIMYEHUHU CHIIBI TOKA BABOE TEIUIOBas MOILIHOCTb, BBIACISAIO-
Iasicsl Ha PE3UCTOpE, U €ro JIEKTPUIECKOE COIIPOTHBICHUE?

Jnst kaxx 101 BEJIMYMHBI ONIPEAEINTE COOTBETCTBYIOIUN XapaKTep U3MEHEHHS:

1) yBenuuutcs
2) yMEHbBLIUTCH
3) He U3MEHMTCHA

3anuiuuTe B TaOAUIy BeIOpaHHBIE MUPPHI A1 KaXA0H Pusndeckor BenUMIuHbL. [ud-
PBI B OTBETE MOTYT MOBTOPSTHCS.

TemnoBast MOIIHOCTD, DJEeKTpUYECKOE CONPOTUBJICHHE
BBIIEJIAIOIIASACS HAa PE3HCTOPE pesucTopa
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Ha pucynke mokasana uenb mocTOSHHOTO TOKa. Comnporusiienus L=
00OHMX PE3UCTOPOB OJAMHAKOBHL M PaBHEI R. Bnytpennum conpo- R 'R,
THBJICHUEM HCTOYHHKA TOKa MOXXHO NpeHeOpeub. YCTaHOBHTE
COOTBETCTBHE MEXIy (QU3NYECKMMH BEIHYMHAMH U (OPMYNaMH, K
10 KOTOPbIM MX MOXHO paccuutath (& — 3JIC uctounuka Toka).
K kaxmoii mosunuu nepBoro cronbua mnomGepHTe COOTBETCT-
BYIOIIYIO NO3ULMIO BTOPOrO M 3alMIIMTE B TaONMLy BEIOpaHHbIC
UM (PBI O COOTBETCTBYIOLIMMH OyKBAMH.
OHU3HYECKHE BEJIMYUHBI OOPMVIIbI
A) Temnopast MOIIHOCTb Ha Pe3UCTOpE K| 1 &2
IIPH 3aMKHYTOM Kitode K 2R
b) rtennosas MouHoCTh Ha pe3ucTope R, 2
MpH Pa3oOMKHYTOM Kmoye K 2) fR-
3) 26*
R
£
4R
Orger: A b

Ha pucynke n3oOpaxkeHbl CX€MBbl YEThIPEX aTOMOB, COOTBETCTBYIOIIHE MOJIEIN aToMa
Pezepdopna. YépHbIMU TOUKaMH 0003HAUYEHBI 3MEKTPOHBL. Kakas cxeMa COOTBETCTBY-

eT aTomy  Li? 3anuimre HOMep BEPHOTO OTBETA.

1)

. 56 56 1
YkaxuTe yacTHIy X B AIEPHOM peakluu s Mn + X —— 5. Fe + n.

1) |H 2) ,n 3) e ~4) ’H
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210
Snpa nononus “g, Po MCHBITHIBAIOT Q-

24

pacnaz ¢ nepuoaoM nosypacnaga 140
aHeit. B MoMeHT Havana HaOmoaeHus
B oOpasiie conepxurcs 8 - 10%° aaep
noyioHusa. Uepe3 Kakyw H3 TOYEK,
KpoMe TOYKH A, npoinér rpadux 3a-
BHCHMOCTH OT BPEMEHH YHCJIa €llIé He
UCTIBITABIIMX PaIHOAKTUBHBIN pacnaj
s1ep MoJIOHUS?

OTBeT:

N, 107° 4

10

8A

C

6
4
2

D

E

0 140 280 420 560 700 840 £, CyT

Bonbioe yrcno N paaMoakTHBHBIX SAEp 23(3) Hg pacnapaetcsi, o6pa3ys craOuiibHBIE

JIOYepHHE sapa

Tl. Ilepuon monypacnaga paBeH 46,6 cytok. Kakoe KoauuecTBo

HUCXOIHBIX AAep octaHeTcs depe3 139,8 cyTok, a mouyepHHX mosBUTCA 3a 93,2 CyTOK

MOCJie Hayasia HaOIaeHUH?
Y CcTaHOBUTE COOTBETCTBHE MEX/Y BETUUMHAMH U UX 3HAUCHHUSAMHU.

K kaxxmoff mo3uuuu U3 mepBoro cTosidia noadepure COOTBETCTBYIOLIYIO MO3UIHIO H3
BTOPOTO H 3aMHUIINUTE B TAOJIUILY BeIOpaHHbIE HHGPHI 101 COOTBETCTBYIOLUIMMHU OyKBaMHU.

A) KOJIHMYECTBO fA1Ep

BEJIMYWHBI UX 3HAUEHHUE
%% Hg uepes 139,8 cyTok 1) %
b) xonuuecTBO Aa€EP 2083,T1 yepe3 93,2 cyTok N
2) T
3N
3) e
TN
Yy
A b

OtBerT:

C noMoIIBI0 YYEHUYECKOH JIMHEHKH U3MEPUIIU TOJIIMHY Nadkd u3 500 auctoB Oyma-
ru. TonuHa navyky okasanachk (50 £ 1) mm. TonuuHa ogHOro gucra OymMaru paBHa

1) (0,10 % 0,02) Mm
2) 0,1+ 1,0)Mm

3) (0,100 + 0,002) MM

4) (0,05+0,02) mm

KaTymKa HHAYKTUBHOCTH ITOJKJIFOYCHA K HCTOYHUKY TOKA C

NpeHeOpEeKUMO MajbIM BHYTPEHHHM CONPOTHUBIICHHEM He- £
pe3 pesuctop R=40 OM (cM. pucyHok). B MoMmeHT =0 —
ko4 K 3ambikaloT. 3HaueHus CUIIBI TOKA B LIETIH, H3MEPEH-
HBIE€ B MOCJIEIOBATEIbHbIC MOMEHTH BPEMEHH C TOYHOCTBEO

10,01 A, npeacraBieHbl B TaOIHIIE.

0

0,5

1,0

1,5

2,0

3,0

4,0

5,0

6,0

0

0,12

0,19

0,23

0,26

0,29

0,29

0,30

0,30
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Bribepute aBa yTBEP:KACHHUS, COOTBETCTBYIOIIMX PE3YJIbTATAM 3TOrO OINBITA M YKAXKH-
T€ UX HOMEpA.

1. Moaynps OJIC caMOMHAYKUMH KaTyHIKH B MOMEHT BpeMeHH ¢ =1,0 ¢ pasen 7,6 B;
2. Monyne 3/1C caMOMHAYKIHH KaTYIIKK B MOMEHT BpemeHH ¢ = 2,0 ¢ paseH 1,6 B;
3. 3/JC ucrouHuka Toka paBHa 4,8 B;

4. HanpsixeHue Ha pe3ucTope ¢ Te4eHHEM BPEMEHH MOHOTOHHO BO3PACTAET;

5. K momenty Bpemenu ¢ = 3 ¢ 3/1C caMOMHAYKIMH KaTyIIKH PaBHO HYJIIO.

OtBet:| |

Yacts 2

IHpu evinonnenuu 3a0anuii 25-27 yacmu 2 ¢ 6n1anke omeemos Ne 1 paoom c Homepom 6bi-
nonansaemo2o Bamu 3aoanun 3anumume omeem. Eounuybt usmepenus gpusuueckux eenu-
YUH nucamo He HYHCcHO.

I'py3 maccoit 120 Kr yaep>KMBAalOT C IOMOLIBIO L
pplyara, TMPHIOKHB K €ro KOHLY BEPTHKAJIBHO - >
HampaBieHHyto cuiy 300 H (cMm. pucyHok). Priuar - b >
COCTOMT M3 LIAapHHpa Oe3 TPEHHS H JJIMHHOTO
ONHOPOJHOro crepxkHsa Maccor 30 kr. Paccrosnue { ; =
OT OCH IIapHHpa A0 TOYKH TOJBECa rpy3a paBHO M VF

26

27

1 m. JInuna cTepkHs paBHA
Otser: M.

Ha pucyhnke noka3an rpaduk H3MEHEHHUS », 10° I1a

naBieHus 32 Monb rasza Mpy U30XOPHOM 23 | | . .
HarpeBaHud. KakoB o00béM 3TOro rasa? ’ : : ;
OTBeET OKpYIJIMTE 10 JECATHIX. 24l L L | |
2 1 1 | 1

3 | : . |

OrseT: M. . . : |
— 2,0 [

: : i :

1’6 ! 1 ! 1

280 300 320 340 360 7,K

KonbLo panuyca 10 cMm U3 ToHKO#M npoBosioku ¢ conpotupiaenuem 0,01 OM Haxoaurtcs
B OJIHOPOJIHOM MarHMUTHOM MOJj€, TUHHUH UHIYKLHHU KOTOPOTO IEPECEKAIOT INIOCKOCTh
KosibLia moj yriioM 60°, 3a kakoe BpeMs B KOJIbLE BBIACIUTCS KOIMYECTBO TEILIOTHI
555 Mk/IK, eclii MarHMTHAs MHIAYKIIMS Bo3pacTaeTt co ckopocthio 0,05 Tn/c?

Ortser: C.

He 3a6yobme nepenecmu 6ce omeembsi 6 01ank omeemog Ne 1.
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Jlna 3anucu omeéemos na 3adanus 3mou uacmu (28-32) ucnonssyiime O1ank omeemos
Ne 2. 3anumume cnavana nomep 3aoanun (28, 29 u m. 0.), a 3amem peuienue coomeem-
cmeyrowei 3a0auu. Omeemsl 3anucsliéaime Y€mMKo u pazvoopuuso.

OJy HEMOJBHXHOIO JIM(PTa CTONT TEIIOU30JMPOBAHHBIH CO-
CyJl, OTKpHITBI cBepxy. B cocyne mox TsKEIbIM MOABHXKHBIM
MOpIIHEM HAXOAUTCA OJHOATOMHbIH HAeabHbIH ra3. [lopmens Ha-
XoAauTCs B paBHOBeCHH. JIMDT HauMHAET PaBHOYCKOPEHHO OmMycC-
KaTbcs BHH3. OnMpasch Ha 3aKOHbl MEXAHUKH M MOJIEKYISAPHOH
¢u3uky, 0ObACHUTE, KyJa CABUHETCS NMOPILIEHb OTHOCHTENIBHO CO-
CyJia rnocjie Hayana JBHXKeHHUs nudTa U Kak MPH 3TOM H3MEHHMTCH

TeMIepaTypa rasa B cocynae. TpeHHeM Mexay MOPLIHEM H CTEHKa-

MM COCy/Ia, a TaK)K€ yTEUKOH ra3a u3 cocyzaa rnpeHeopeus.

Ilonnoe npasunsnoe pewenue Kaxcooii uz 3aoauy 29-32 0onxcHo codepyicamsv 3AKOHbL U
dopmynsl, npumenenue KOmMopvIX HEOOXO0UMO U 0OCHMAMOYHO 0J1A PeUleHUuA 3a0auu, a
maksice mamemamuyeckue npeodpazoeanus, pacuémsl ¢ YUCITEHHBIM OMEEMOM U RPU He-
00x00uMOCmU PUCYHOK, ROACHAIOWUT PelieHUe.

30

[31]

B ycraHoBke, H300paxEéHHOH Ha
PUCYHKE, TpPy3MK A cOeauHEH
NEPEKUHYTOH yepe3 OJIOK HUTBEO

c OpyckoM B, nexamum Ha ro-
PHM30HTAIBHOM MTOBEPXHOCTH
TpuOOMETpa, 3aKpEerUiEHHOTO Ha
crone. I'py3uK OTBOAAT B CTOPO-
HY, IPUNIOJHUMAs €r0 Ha BBICOTY

h, u otnyckatoT. [lnnHa cBUcaroleit YacTi HUTH paBHa L. Kakyio BeqMuuHy JOMKHA
NPEB30HTH Macca rpy3Hka, 4ToObl OpYCOK CABHHYJICS C MECTa B MOMEHT MPOXOXKJIe-
HHsl TPY3MKOM HHXXHEH TOUKH TpaekTopuu? Macca Opycka M, koadduumneHT TpeHus
MexX1y OpYCKOM H MOBEPXHOCTBIO 4. TpeHHeM B GlOKe, a TakKe pa3MepaMu Gloka

npenedpeys.

B cocyne 06bémom ¥ = 0,02 M’ ¢ ECTKMMH CTEHKAMH HAXOAMTCS OJHOATOMHBIH ra3
np¥ arMOC(EPHOM JaBJIEHHH. B KpbllIke cocyaa UMEEeTCs OTBEPCTHE IUIOLIAbIO §,
3aTKHYTOE MPOOKOH. MakcuMasbHas CHJla TPEHHUs NoKos F MpoOKH O Kpast OTBEPCTHS
paBHa 100 H. IIpo6Oka BbIckakuBaeT, €ClU ra3y nepenaTb KOJIMYECTBO TEMIOTHI HE Me-

nee 15 xJbx. Onpenenurte 3Ha4eHHE s, MOJIaras ra3 HacajlbHbIM.

B cxeme, noka3zaHHO# Ha pucynke, kimou K
JOJIroe BpeMsl HaxXOAMJICS B moyiokeHuu 1. B
MOMEHT f = () KJIIOY NIepeBeNk B MOJIOKEHHE 2.
K mMomeHTy ¢ > 0 Ha pe3uctope R BBIAETHIOCH

KOJIM4eCTBO TEeIOTH Q) = 25 Mk /[x. Cuna toka

B LIENHK B OTOT MOMEHT paBHa [ = 0,1 MA. Uemy
paBHO conpoTuBieHue pesuctopa R? DBC

Garapen E =15B, €€ BHyTpeHHee CONpPOTHB-

nenne r=300M, EMKOCTH KOHJEHcaTopa
C = 0,4 mx®. [loTepsMH Ha BIEKTPOMArHUTHOE
U3JIyUYeHUEe NpeHedpeyb.
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32

ToueyHslil OTpULIATENBHBIN 3aP] g = ~1,5-10"" K aBmxercs
B OJHOPOJHBIX 3NEKTPHYECKOM H MAarHHTHOM moisx. Hamps-
XKEHHOCTh 3JIEKTpUUeckoro mnons E =1200 B/Mm; unaykuus
MarHuTHoOro rnomus B =0,03 Tin. B HEKOTOpBI MOMEHT BpeMe-

5
HHU CKOPOCTH 3apsijia paBHa Mo BelNHUMHE v =10 M/C U JIEXKHUT B

IJIOCKOCTH BEKTOPOB B M E , IpPH 3TOM BEKTOp U IEPIICHIH-

KyJIAp€H BEKTOPY £ UM COCTaBIAECT C BEKTOPOM B  yroi
a=45°. Haiinute BeNHUYMHY pE3yNbTHPYIOLIEH CHIIBI, OEUCT-
BYKOLIEH Ha 3apsA] CO CTOPOHBI 3JIEKTPOMAarHWTHOrO MOJisi B
3TOT MOMEHT BPEMEHH.

3]

<l

S|



OTBETHI K PEHNETUIIMOHHBIM BAPUAHTAM

3a mpaBHIbHBIH OTBET Ha 3aganus 1-5, 8-10, 13-16, 19-21, 22, 23 u 25-27 craBurcs 1o
1 6anny. , ’

Baganus 6, 7, 11, 12, 17, 18, 22 u 24 ouenuBaroTcsa B 2 0ajuia, €CiIy BEPHO yKa3zaHbl o0a
3JIeMEHTa OTBETa, B 1 6al, eciiy JomyIneHa ogHa ounoka, B 0 6annoB, eciu o0a 31neMeHTa yKa-
3aHbl HeBepHO. EcM yka3aHo Oonee ABYX 3JICMEHTOB (B TOM YHCJIE, BO3MOXHO, U NPaBUIIbHbIE)
WIH OTBET OTCYTCTBYET — 0 6asuios. ‘

Ne Ne BapHaHTa
3111{3' 1 2 3 4 5 6 7 8 9 10 | 11 | 12
1 2 3 4 2 1 3 3 1 2 2 3 1
2 3 1 3 4 4 2 1 3 4 1 4 2
3 2 16 12 3 032 | 0,12 0,5 0,3 36 9 319 40
4 500 16 200 20 4000 3 10 5 256 180 4 750
5 5 6 30 6 8 8 10 240 320 | 8000 4 15
6 22 12 21 13 12 11 31 12 22 12 32 13
7 14 43 41 34 43 24 41 13 41 13 42 43
8 4 3 4 2 3 1 4 3 2 3 3 4
9 1 2 3 3 2 4 4 2 2 4 2 4
10 90 80 2 2000 2 0,5 5 10 560 | 600 100 500
11 13 23 32 32 33 12 22 11 11 21 31 23
12 31 41 42 34 31 14 12 41 43 14 14 23
13 3 3 4 2 3 4 2 1 2 4 1 2
14 4 1 1 4 2 1 3 4 1 2 2 3
15 4 3 600 | 250 150 200 180 20 60 40 1 0,7
16 1,5 1,5 1 1 3 2 33 11 16 70 50 4
17 11 12 12 21 11 23 31 22 22 13 12 32
18 43 34 14 | 21 21 32 32 | 42 13 43 21 24
19 3 4 2 1 2 1 3 2 1 2 2 4
20 4 2 2 3 1 4 2 4 1 3 4 1
21 2 60 B D 660 22 900 33 1 30 20 B
22 14 24 23 31 22 13 31 13 13 23 12 13
23 3 3 2 3 4 1 1 1 2 4 2 3
23 14 24 34 35 14 13 35 25 15 34 24
24 WIH | WIH | WIH | WM | WIH | WM | WM | WIH | WIH | 1M | KM | MaH
32 41 42 43 53 41 31 53 52 51 43 | 42
25 81 20 30 3 60 1 1000 1 0.3 1 10 4
26 0 0 1 3 800 800 5 0,1 550 | 1100 56 0,4
27 1 1 2 0,5 20 27 20 60 15 10 1 3
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KPUTEPHUH OLIEHKH BBIIIOJIHEHMSI 3A JAHUI
C PA3BEPHYTBIM OTBETOM'

Peurenns 3amanuit 28-32 yactu 2 (¢ pa3sBEPHYTHIM OTBETOM) OLEHUBAKOTCH SKCIEPTHOMH
KOMHCCHEH. Ha OCHOBE KpUTEpHEB, NMPEACTABICHHBIX B NPUBENEHHBIX HHMXKE TaOIHIAaX, 3a Bbl-
MOJTHEHHE KaXK/O0T0 33JaHUS B 3aBUCHMOCTH OT MOJHOTHl H NPABHJIBHOCTH JAHHOTO YYalUMCS

oTBeTa BbicTaBiaseTcs oT 0 1o 3 6ayu1oB.

BAPUAHT Ne 1

28

Bo3moxkHoOe peleHUe

1. KonnyecTBo BeweCcTBa B NepBOi MOPIMHU ra3a MEHbIIIE, YeM BO BTOPOH.

. T, v,

HAKOBbBIX TABJICHHUHU U 06LeMe —_— = —=
. 1%
2 1

2. Jlna onucanus ©300apHOroO paclIMpeHHs WACATBHOTO ra3a UCIOJIb3yeM ypaBHEHHE MeHe-
neesa — Knaneipona: pV = vRT, rae v — uicio Mmoieit raza. OTcioa cieiyer, 4o Mpu M-

3. Kak cinenyer us pucyHka, 7| > 75 (Ipy oAMHAKOBBIX AaBjeHHH H 00BEMe). [ToaTomy vi < v,

OIHH UJIK HECKOJIBKO U3 CIICAYIOLUIHX HEOOCTATKOB:

B 00BsACHEHMH HE YKa3aHO WIIM HE MCIIOIb3YETCS OJHO U3 GU3HYECKUX SBICHUH,
CBOWCTB, OINpPEIENeHUN WM ONMH U3 3aKOHOB (GopMyTT), HEOOXOAUMEBIX LIS MOJ-
HOTO BEPHOTO 00bACHEHHs. (YTBEpK/IEHHE, JIekKallee B OCHOBE OObICHEHHS, HE
NOJKPEIJIEHO COOTBETCTBYIOLIUM 3aKOHOM, CBOWCTBOM, SIBJICHHUEM, ONpEIeIeHH-
€M H T.IL.)

H (W)
Yka3aHbl Bce He0OX0AUMBIE 1) OOBSICHEHHS SIBJIEHHUS U 3aKOHBI, 3aKOHOMEPHO-
CTH, HO B HUX COZEP>KUTCS OHMH JIOTHYECKHH HETOUET.

U (MJIN)
B pelieHHH UMEIOTCS THIUIHUE 3AMHCH, HE BXOAAILME B PEIIEHHE (BO3MOXKHO, He-
BEpHBIE), KOTOPBIE HE OTACNIEHBI OT pelleHHs (He 3a4€PKHYTHI, HEe 3aKJIIOUCHBI B
CKOOKH, paMKY H T.II.).

U (WJIN)
B pelieHuH UMeeTcs HETOYHOCTh B YKa3aHHHM Ha OJHO U3 (PU3HYECKHX SIBJICHHH,
CBOMCTB, OIIpEeNEIEHHM, 3aKOHOB (PopMyT), HEOOXOAUMBIX JIsl MOJIHOTO BEPHOTO
00BsCHEHHS

KpuTepHH oleHHBAHHS BbINOJIHEHHS 32 1aHHSA baJuibl
IIpuBeeHO MONIHOE INPAaBWIILHOE pEILEHHE, BKIIOYAIOLIEE TMPABHUIIBHBIM OTBET 3
(B IaHHOM CIIy4ae — paziuyus @ KOIUYeCmee seuecmea 6 nopyusix 2aza — 1. 1) u
HCUEPNBIBAIOIIME BEPHBIE PACCYXKIEHHUS C TPSAMBIM YKa3aHHEM HaOIr0JaeMbIX
ABJICHUH M 3aKOHOB (B JAHHOM ciiydae — II. 2 U 3; ypaenenue Menoeneesa — Kna-
netpoHa)
JlaH IpaBHIIBHBIA OTBET, U IIPUBEACHO OOBACHEHHE, HO B PEILEHHH HMEIOTCS 2

! Ho,up06m>1e YKa3aHWs 10 OLUCHHBAHHUIO BBHIIIOJHEHH A 3aJlaHu i [IPUBEAECHBI TOJBKO JIg BapHaHTa Ne 1. B nocrne-
AYHOUHX BapHaHTaxX NPUMCHAIOTCA AHAJTOTHYHBIC KDUTEPHUH ITO OLICHHBAHHIO COOTBETCTBYIOLIHUX 3aJaHHH.
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[IpeacraBiieHO pelieHre, COOTBETCTBYIOLIEE OAHOMY M3 CIIEAYIOIIHX ClIy4aeB. 1
JlaH npaBUIIbHBIA OTBET Ha BONPOC 3a/laHusl, ¥ IPUBEAEHO 00BbACHEHHE, HO B HEM
He yKa3aHbl JBa SBJICHHS WM (QU3UYECKHX 3aKOHA, HEOOXOMUMBIX VIS IIOJIHOIO
BEPHOI'0 OOBACHEHHUS.
WJIn
VYka3aHbl Bce HEOOXOQUMBIE JUIsl OOBSICHEHHUS SIBJICHUS H 3aKOHBI, 3AKOHOMEPHO-
CTH, HO UMEIOLINECS PACCYXXAEHHUS, HaNpaBJICHHbIE HA MOJIyYEHHE OTBETA HA BO-
NpoC 3a7aHusl, He JOBEAEHBI 1O KOHIIA.
HUJIn
VYkazaHbl Bce HEOOXOAUMBIE AJI1 OOBSACHEHHS SIBJICHUS U 3aKOHBI, 3aKOHOMEDPHO-
CTH, HO UMEIOIIIHECS PACCYKICHHUS, IPUBOAIINE K OTBETY, COAEPKAT OLIMOKH.
WIn
VYka3aHbl HE Bce HEOOXOUMBbIE U1 OObSICHEHHS SBJICHHS U 3aKOHBI, 3aKOHOMED-
HOCTH, HO HMEIOTCs] BEpHBIE PACCYK/I€HHs1, HAIIPABJICHHBIE HA PELICHUE 331a4H

Bce cnyyau pemeHus, KOTOpbIE HE COOTBETCTBYIOT BBIMICYKAa3aHHBIM KPUTEPUSIM 0
BBICTABJICHHS OLIEHOK B 1, 2, 3 6amna

29
Bo3moxxHoOe pelieHHe

Ha cucremy Tten «maiiba + ropka» OelCTBYIOT VY,
BHEIIHUE CHJIBI (TAXECTU U PEAKIMU CTOJIa), HANpaB- 5, =0
JIEHHBIE 110 BEPTUKAJIH, IOITOMY MPOCKIUA UMITYJIBCA | — = — — — — —
CHUCTEMBl Ha FOPHU3OHTAIBHYI OCh (X CHCTEMBI OT- 2
c4yéTa, CBSI3aHHOM CO  CTOJIOM, COXpaHHETCs.

B HayanpHpli MOMeHT p (0)=0, a B MOMEHT f

p,(1)=Mu—-mv. W3 3aKkOHa COXpaHEHMs HMIIYyJIbCa 0 ;x
p,(0)=p (1) monyuyuM: Mu-mv =0, rae m — Macca
mai6e1, M — Macca TOpKH. YA _
Pabota cun TspKecTH onpenenseTcs U3MEHEHHEM M10- : t=t,
TEHUHaIbHON DHEPIHH, a CyMMapHas pabota CHII pe-
aKLMM paBHA HYJIIO, TaK KaK MOBEPXHOCTH IIaJIKHE. U u
CnenoBatenbHO, NOTHAs MEXaHUYECKasi JHEPTHsl CUC- hi -
TEMBI T€J, paBHasl CyMME KMHETUYECKOM W MOTEHLH-
aJIbHOM, coxpaHseTcd. Tak Kak MOTeHIHallbHas 3HEep- 0 >
I'Msi TOPKH HE U3MEHUIIACh, NIOJTy4aeM YPaBHEHHE
2 2
mv-  Mu 5
+ +mgh ==—mgh .
2 T TeTTRTE
.. .m 3gh
Pewmenne cucteMsl JaéT OTHOLIEHHE MacC SV
v
m _3gh
OtBer: — = Lz -1
My

Kpurepun oneHuBaHus BbINOJIHEHHS 3adaHUS Banasl

[IpuBeneHo noaHOe peleHue, BKIIYArOIIee CIeTyONIHe 3JJEMEHTHI: -3

I) 3anucanbl NONOKEHUS TEOPUU H PU3HUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, PH-
MEHEHHE KOTOPBIX HEOOXOAMMO Ul pelueHus 3a1adyd BHIOpaHHBIM CriocoOoM (B
NAHHOM CIIy4ae: 3aKOH COXPAHEHUS MEXAHUYEeCKOU SHepeul, 3aKOH COXPAHEeHUs
umMnyavca);

II) onucanel Bce BHOBb BBOIMMBIE B pellicHHH OyKBeHHBIE 0003HaYeHUs DH3HUeE-
CKMX BEJIHMYHH (3a UcKmoyenuem oO03HQUeHull KOHCIMAHM, YKA3AHHbIX 8 8apUaH-
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me KHM, ob6o3nayenuil 6enuyuH, uCnonws3yemvix 6 yCiloeuu 3a0ayu u CMaw-
Oapmubix 0603HaYeHUI 8enutuH, UCNONIb3YeMbLX NpU HANUCAHUU PU3UYECKUX
3aKOHO08);

IIT) npoBeneHsl HeOOXOAMMBIE MaTeMaTHYeCKHE NPeoOpa3OBaHHS W PacyEThl,
NPUBOAAIIME K NPABUIBHOMY 4YHCJIOBOMY OTBETY (IOIYCKAeTCs PELICHHE «I10
4acTAM» C IPOMEXYTOYHBIMHU BBIYHCICHUAMH );

IV) npencrasiieH npaBUIBLHBIH OTBET C YKa3aHHEM €IHHHII H3MEPEHHS MCKOMOM
BEJIMYHHBI

[IpaBuibHO 3amucaHbl BCE HEOOXOMUMBIE MOJOKEHHS TEOPHH, DU3HUYECKHE 3a- 2
KOHBI, 3aKOHOMEPHOCTH, U MPOBEACHBI 'HEOGXO/IMMBIE npeobpaszosanus. Ho
HUMEIOTCS OJIUH HJIM HECKOJIBKO U3 CJICAYIOIIUX HEIOCTATKOB:

3anucH, COOTBETCTBYIONIME MyHKTY I, npeacTaBieHsl He B MOJHOM OOBEME HIH
OTCYTCTBYIOT. '

H (MJIN)
B pelueHHM UMEIOTCH JIMIIHUE 3alIUCH, HE BXOJSIIUE B PelicHHE (BO3MOXKHO, He-
BEPHBIE), KOTOPLIE HE OTJEIICHB! OT PElICHUs (He 3aUéPKHYTHI; HE 3aKIIOYEHBI B
CKOOKH, paMKy H T.IL.). ' '

U (MJIN)
B HeoOXoauMBIX MaTeMaTHYeCKUX NpeoOpa3OBaHUAX WM BBHIYHUCICHHSX HOIY-
IIEHbl OLIMOKH, M (MIHM) B MaTeMaTHYECKHX NpeoOpa30oBaHHUsIX/BIYHCICHHUIX
NPOIMYIIEHbI JOTHYECKH BaKHBIE LIArH.

' U (UJIN)

OtcyrctByer nyHKT IV, unu B HEM gomyiieHa omuoOKa (B TOM 4Hcie B 3alHCH
€MHHLI U3MEPEHUs BEJIHYHHBI)
IIpencraBieHbl 3aMCH, COOTBETCTBYIOIUE OAHOMY U3 CJIEAYIOLIHX CIIy4aes. 1
IIpencraBiaeHbl TONBKO NOJOXKEHHUS U (GOpPMYJIbl, BhIpa)karouie GpusnyecKkue 3a-
KOHBI, IPUMEHEHUE KOTOPBIX HEOOX0MMO AJI PEeLIeHHs JaHHOH 3ajadu, Oe3 Ka-
KUX-JINOO MpeoOpa3soBaHHM ¢ MX HCIOJIb30BAaHHEM, HANPABIEHHBIX Ha pelicHHUE
3a7a4H.

HnJin
B pewenuu orcyrctByer OJJHA u3 ucxomueix dopmysi, HeoOXxoauMas ajis pe-
LIEHUs [aHHOM 3ajayd (WIM yTBEPXKIACHHE, JieXallee B OCHOBE PEIIEHHS), HO
MPUCYTCTBYIOT JIOTHYECKHU BEPHBIC MPeoOpa3oBaHHs ¢ UMEKILUMUCA GopMyJia-
MH, HaIllpaBJICHHBIE Ha PEIICHHE 3a/1a4H. '

NJIn |
B O)IHOI71 U3 UCXOOHBIX (POpMYJI, HEOOXOAUMBIX IS pEIICHUs NaHHOU 3aJayH
(MM B YTBEpPXKICHHUH, JIEXKAILEM B OCHOBE PELICHHMA), NOMyIIeHa omHOKa, HO
NPUCYTCTBYIOT JIOTHYECKH BEPHBIE NpeoOpa3oBaHHUs ¢ MMEOIUMHCT GopMyia-
MH, HallpaBJICHHbBIE HAa PCIICHHUE 3a/1aYH
Bce citydau penieHusi, KOTOpbIE HE COOTBETCTBYIOT BBILIEYKA3aHHBIM KPUTEPUAM 0
BBLICTaBJICHHA OEHOK B 1, 2, 3 6anna

? 31ech 1 manee CTaHAApPTHBIMU CYHTAIOTCA OOO3HAUEHHS, NIPHHATHIE B KOAU(HKATOPE 31EMEHTOB CO-
Jep>kaHust ¥ TpeOOBaHUH K YPOBHIO MOATOTOBKH BBITYCKHHKOB 0OLIIE00pa30BaTEeIbHbIX YUPEXISHUH 115
NpPOBEISHUS €IHHOrO rOCyIapCTBEHHOTO IK3aMeHa Mo $HU3HKeE
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30

Bo3moxkHoOe pelieHHe

1. KoadduiueHT nose3sHoro AEUCTBUS TEIMIOBOH MALLMHbI
4 _, o]
o T o
rae A, — paboTa, coBepIIEHHas 32 UUKI; Q' — KOJMYECTBO TEIUIOTHI, MOTYYEHHOE 3a LMK

paboyuM BEIIECTBOM TEIUIOBOM MAILIMHBI OT HarpeBaTelis;

Q" — KOJIMYECTBO TEMJIOTHI, OT-

JIAaHHOE 3a IHUKJI XOJIOJHJIbHHKY .

B paccmarpuBaeMoM LUKJIE ra3 MOJIYYaeT KOJIUYECTBO TEIMJIOTHI B H30TEPMHUECKOM IpoLiecce
M OTNAET B U30XOPHOM.

2. B U30TepMHUYECKOM IIpOLECCE BHYTPEHHSS SHEPTUs UACAIBHOIO ra3a HE M3MEHAECTCH, Cre-
JIOBAT€JIbHO, B COOTBETCTBHHU C MEPBBIM 3aKOHOM TEPMOJHMHAMUKH KOJIMYECTBO TEIUIOTHI, I10-
Jy4YEHHOE ra3oM, paBHO paboTe rasa: ~

O =4

3. HOCKOJILKy B I/I3OX0pHOM l'IpOLICCCG ra3 pa60Ty HC COBepU_IaeT, KOJIHUYCCTBO TCIIJIOTHI, OT-
JAaHHOEC rasomMm (B COOTBECTCTBHUHU C HepBLIM 3aKOHOM TepMOIII/IHaMI/IKI/I), paBHO HU3MCHCHHUIO €I0
BHyTpeHHef/'I BHCpFI/II/IZ

3
07| =3 vRlaT].

IloncraBass BTOpoe M TpPeThe COOTHOILEHHs B MepBoe, nosydaeM 3HadeHue KIIJ] rermoBoii
MaUIUHBI.

Orger: 3VR|AT)|
TBET: N=1- YR
Kpurepuu oueHuBaHHs BBLINOJHEHHS 3a1aHHS banabi
IIpHuBeeHO MOTHOE PELICHHE, BKIIOYAKOILEE CIIEAY IOIIUE DJIEMEHTHI: 3

I) 3anucaHbl NOJOKEHUS TEOPHH U PU3HYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, HPHU-
MEHEHHE KOTOPBIX HEOOXOAUMO AJIS pEIICHUs 3a/1a4i BBIOPAHHBIM CIIOCOOOM (B
JAHHOM CIIy4ae: nepevlil 3aKOH MepMOOUHAMUKYU 6 NPUMEHEHUU K U3omepmuie-
CKOMY U U30x0pHOMY npoyeccam u onpeodenenue K11/ mennoeou mawunbsl);

IT) ormcansbl Bce BHOBb BBOJMMbIE B PEIlICHHH OyKBEHHbIE 0003HAUeHUs Pu3HYe-
CKHUX BEJIMYHMH (3a uckiioyeHuem 0603HaieHuil KOHCIMAaHm, YKa3auHblX 6 GapuaHme
KHM, obosnauenuii eenudun, ucnons3yemvix 6 yCI06uu 3a0auu U CIaHOApmHblx
0003HaYenUll eNUYUH, UCNOIb3YEMbIX NPU HANUCAHUU (DUSUYECKUX 3AKOHOB);

III) mpoBeaeHbl HEOOXOAHMBbIE MaTEMaTHUYECKHE NpeoOpa3OBaHHSA M PaCUéThl,
NPUBOJAILME K [PABUJIBHOMY YHCJIOBOMY OTBETY (IOMYCKAEeTCS PELICHHE «II0
4acTAM» C IPOMEXYTOYHBIMU BBIYUCICHUAMH ),

IV) npexacrasiieH NpaBUIBHBIN OTBET ¢ yKa3aHHUEM €AMHHII H3MEPEHHS HCKOMOM
BEJIMYHHBI '

IIpaBHaBbHO 3amUCaHbl BCe HEOOXOAMUMBIE MOJOKEHUS TEOPUH, (U3UUYECKHE 3a- 2
KOHBI, 3aKOHOMEPHOCTH, M TPOBEIEHbI HEOO0XOAMMBbIE MpeodpasoBaHus. Ho
MMEIOTCS OJJUH WM HECKOJIBKO U3 CIEAYIOIIHUX HEAOCTATKOB:

3anMcH, COOTBETCTBYIOIME MYHKTY LI, mpeacTaBieHsl HE B MOJTHOM O0BEME MIIM
OTCYTCTBYIOT. ‘

U (MJIN)
B peuwiennn umeroTcs JIHINIHHME 3amKMCH, HE BXOMSALIME B pelicHHE (BO3MOXKHO,
HEBEPHbIE), KOTOPHIE HE OTAENEHBI OT pelICHHUs (He 3a4EPKHYThI; HE 3aKII0UEHDI
B CKOOKH, paMKy H T.II.).

" (MJIN)
B HEOOXOAMMBIX MAaTeMaTHUYECKUX NPeoOpa3OBaHHUSX HJIM BBIYHUCIICHHSAX JOMY-
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WIEHBl OIUMOKHM, W (M) B MaTeMaTHUYECKUX IIPeoOpa3oBaHHUAX/BBIYHCICHUSX
IPONYILEHbl TOTUYECKH BaXKHBIE II1aTH.

U (UJIN)
OtcytcTByeT nyHKT IV, niu B HEM gomylieHa ommbka (B TOM YMCJIC B 3aMHCH
€AMHUIL U3MEPEHUS BEJTUYHMHDI )

[IpeacraBieHbl 3aIMCH, COOTBETCTBYIOIUE OAHOMY U3 CIIEAYIOUINX CITy4aes. 1
[IpencraBieHbl TOJIBKO MOJ0XEHUS U GOPMYJIbl, BRIpaXKarole QU3HYecKue 3a-
KOHbI, IPUMEHEHHUE KOTOPBIX HEOOXOAMMO I pelleHUs JaHHOM 3anayu, Oe3
KaKuX-1100 npeoOpa3oBaHUi ¢ MX HCIOJB30BAHUEM, HAINPABJICHHBIX Ha pelle-
HHE 3aJa4H.

WJIN
B pemwennu orcyrctByeT OJIHA u3 ucxonusix dhopmyin, HeoOXxonumas Ais pe-
IIEHUS JaHHOW 3ajaud (WIM YTBEpXKICHHE, JIeXKalllee B OCHOBE PEleHHs), HO
MPUCYTCTBYIOT JIOTHYECKH BEpHBIE NMPEOOpa3oBaHHsl C UMEHILUMUCS dopMyIia-
MU, HarpaBJeHHbIC Ha pelIeHUEe 3aJauH. ’

1500071
B OJTHOM u3 ucxoansix GopMyI1, HEOOXOIUMBIX [T PELIEHUs NAHHOMN 3a/au
(MM B YTBEPXKIOEHHHM, JIeKallleM B OCHOBE peEIlleHHs), JOoIyllieHa oumubka, HO
[PUCYTCTBYIOT JIOTHYECKH BEPHBIE NMPEOOPa30BaHHs C UMEHOILMMHUCS (bopMyna-
MH, HallpaBJIeHHbIE HA pELICHUE 3aa4H

Bce crydau penieHus, KOTOpble HE COOTBETCTBYIOT BbILIEYKAa3aHHBIM KPUTEPHAM 0
BbLICTaBJIEHHUS OlLIEHOK B 1, 2, 3 Oayta

[ a1 ]
Bo3moskHoe pelenne

1. ITocne neperopanus pe3ucropa R, NJaHHYIO DIEKTPHUYECKYIO CXe-
My MOXHO 3aMEHHUTb 3KBUBAJIEHTHOH cxeMoil (cM. pucyHoK). Torna
" R

CONPOTHBJICHHE BHEILIHEH LIENIH R, = R +7 =1,5R.

2. ITo 3akony OMa asis MOJHOM LIENM CHJIA TOKA, TEKYILEro 4epes

£
HUCTOYHHK B cXeMe, [ =————.
1,5R +r
3. Cwiia ToKa, TEKYyIIEero yepe3 pe3ucTop R;, paBHa CWIE TOKa, Te- Er

Kyiero yepe3 ucrouHuk. Ilo 3akoHy JIxoyns — JleHiia MOIHOCTb, BBIAEAIOIIASACS HA HEM,
E'R 12100:20

2
P=I"R sRer? 1028 ~236 Br.
OtBet: P~236 Br
Kpurepuy oneHMBaHUA BbITIOJHEHHUS 3aJaHUA baJLibl
[IpuBeeHO MOJTHOE PEIIEHHUE, BKIIIOYAIOLIEE CIIEAYIOLIHE 3JICMEHTHI: 3

I) 3anMcaHpl MOJIOKEHH TEOPUH U (U3HMYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
NpUMEHEHHE KOTOPhIX HEOOXOIMMO JUIs pelIeHUs 3aJadd BbIODaHHBIM CIIOCO-
OoM (B JaHHOM city4ae: 3akow [{coyas — Jlenya, 3akon Oma 014 noaHou yenu,
NpasuIbHO pacCiumano COnpoOmMueIeHUe cxembl),

1) onucaHbl Bce BHOBb BBOAWMBIC B pellICHHH OykBEeHHblE 0003Ha4eHHs (PU3H-
YeCKUX BEJIUYHH (3a UCKTIOYeHUeM 0003HaYeHUli KOHCMAHM, YKA3aHHbIX 6 6a-
puanme KHM, o6o3nauenuii enuyun, ucnoib3yemvlx € YCIOSUU 3a0aqu U
cmandapmusLx 0603HAYEHUT 8CAUYUH, UCHONL3YEMbIX NPU HANUCAHUU usuye-
CKUX 3AKOHOB);,

11I) mpoBeaeHbl HEOOXOAUMBIE MaTeMaTHYECKHE NMPEOOPa3OBAHUS U PACUEThl,
NPUBOIALINE K MPABUIBHOMY YHMCJIOBOMY OTBETY (JOIYCKAaeTCsS PCLICHHE «I10
4acTAM» C MPOMEKYTOUYHBIMU BBIYHCIEHUSIMH);

IV) npeacraBieH NpaBUJIbHBIA OTBET C yKa3aHUEM €IWHMIl U3MEPEHHS HCKO-
MOW BEJIMYHUHBI
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[IpaBUILHO 3aMMCaHBl BCE HEOOXOAUMBIC MONOKEHUSA TEOpUH, (PU3HUECKHUE 3a- 2
KOHBI, 3aKOHOMEPHOCTH, U TNPOBEIEHBI HEOOXONUMBIC npeobpa3zoBanus. Ho
MMEIOTCS OJIMH UM HECKOJBKO U3 CIEAYIOIUX HEJOCTAaTKOB!:

3anucH, COOTBETCTBYIOIIME MyHKTy II, IpencTaBleHBl HE B MOJHOM OOBEME
WJIH OTCYTCTBYIOT.
' U (UJIN)

B peleHHH MMEIOTCS JIMIIHKE 3allUCH, He BXOJAIIME B PELICHHE (BO3MOXHO,
HEBEPHBIE), KOTOPBIE HE OT/ACICHBI OT pelleHUs (HE 3a4EPKHYTHI; HE 3aKIIH0Ue-
HBI B CKOOKH, PaMKy H T.IL.).

U (MJIN)
B HEOOXOAUMBIX MaTeMaTHYECKHX NpeoOpa3oBaHUAX HIM BBIYHUCICHUAX HO-
MyILIEHB OMHUOKH, U (MJIM) B MATEMaTHYECKHX IPE0OPa3OBAHUSX/BHIMHCICHUSX
IPOIYIIEHBI JIOTHYECKU BaXKHBIE LIATH.

U (MJIN)
OrcyrcTByeT myHKT IV, uiu B HEM JomylieHa olHOKa (B TOM YHMCJIE B 3alMCH
¢IMHUL U3MEPEHHs! BEJIMYHHBI) ]

[TpencTaBiieHbl 3aUCH, COOTBETCTBYIOLIUE OAHOMY H3 CICAYIONIUX Cl1yYacs. 1
[IpencTaBieHbl TOJNBKO TOJOXKEHUS W (QOPMYJbl, BbIPXKAIOLUIME (U3HYECKUE
3aKOHBI, IPUMEHEHHE KOTOPhIX HEOOXOUMO [UIsl PEIICHUs AaHHOH 3a1a4u, Oe3
KaKuX-JH00 MmpeoOpa3oBaHUN C UX UCIIOJIb30BAHMEM, HANPABICHHBIX Ha pelle-
HHE 3a/a4H. ; '
UJIN
B pemenun orcytcrByer O/IHA u3 ucxoaHsix Gpopmyi, HeoOxoaumas st pe-
IICHHUS JaHHOW 3aJayd (WIM YTBEPXKACHHUE, JIeXkalllee B OCHOBE PELICHHMS), HO
IPUCYTCTBYIOT JIOTHYECKH BEPHBbIE MpeoOpa3oBaHUS C UMEIOLIMMUCT GopMy-
JlaMH, HarpaBJIcHHbIE HA PELICHHE 3aauH.

5 HJIN
B OJJHOH u3 ucxoaHsix GopMyJ1, HEOOXOJUMBIX JJIs1 PELLICHUS JAHHOH 3a1a4u
(UM B YTBEPXKIEHHMH, JIEXKALIEM B OCHOBE PELICHUs), JOMylleHa OWIHOKa, HO
IPUCYTCTBYIOT JIOTHYECKH BEPHBIE IPEOOPA30BaHUS C MMEIOLIMMHUCA (OpMY-
JIaMH, HaIlpaBJieHHbIE Ha PELICHHUE 3a/1a4H

Bce cnyudau perieHMsi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPH- 0
M BBICTaBJIEHHS OLIEHOK B 1, 2, 3 Oanna '
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‘Bo3moxHOe pemenue

CornacHo ypaBHeHHIO DHHIITeHHA 15 poTosrddekTa, 3Heprus norioiaeMoro GoToHa paBHa
cyMMe paboThl BBIX0Aa (OTOIIEKTPOHA U3 METAIa U MAaKCHUMAJIbHOM KHHETHYECKOH SHEPrHH
boTo3neKTpOHA:

2
hv=A+%. (1)

B anexTpHueckoM 1osie Ha 3IEKTPOH ACHCTBYET CUJla, HalpaBieHUe KOTOPOH MPOTHBOMOIOXK-
HO HaNpaBJICHHIO BEKTOpa HANpsHKEHHOCTH mois. [loaroMy B HameM cirydae GOTORIEKTPOHBI
OyayT yckopsaThes mojeM. B Touke M3MepeHHss UX MaKCUMalibHAsh KHHETHYSCKash JHEPrus CTa-
HET paBHOU

2
s:m; +eU, (2)

rae U — pa3sHOCTh MOTEHUUANIOB MEXKIY MOBEPXHOCTBIO IUIACTHHBI U 3KBUIIOTEHUUAIBHOH I10-
BEPXHOCTBIO Ha paccTosiHuU L = 10 cM oT Heg.

ITockonbKy MoJie OMHOPOAHOE U BEKTOp E meprneHauKyIspeH IacTHHe, TO
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U=EL. 3)
Pewas cucremy ypasrenuii (1), (2) u (3), Haxomum:
hv=A+¢—eEL.

34 15
OTC}Oﬂa: A:hv_8+eEL=6s6'lo 1,610

—15,9+130-0,1=3,7 3B.

1,6-107"
OtBer: A = 3,7 3B
KpuTtepuu olleHUBaHHS BLINOTHEHHS 3aJaHHSA bannml
[IpuBeeHO MOIHOE pelIeHHe, BKIFOYAKOLLEEe CJIEAYIOILUE 3JIEMEHTHI: 3

1) 3anucanbl 1mOIOXEHUA TeopuM M (PU3MUYECKME 3aKOHBI, 3aKOHOMEPHOCTH,
NPUMEHEHNE KOTOPBIX HEOOXOAMMO IUIS PELICHUSA 3a7a4u BLIOPAHHBIM CIIOCO-
Oom (B 1aHHOM ciydae: hopmyna 0ns snepeuu pomona, ypasnenue Diinwmeii-
Ha, C6A3b UIMEHEHUs KUHEeMUYECKOU SHepeuu NeKMpond u yCcKopalowell pas-
HOCMU NOMEHYUAIO8, C853b PASHOCMU NOMEHYUANIO8 C HANPANCEHHOCHbBIO 00-
HOPOOHO20 NOAA);

II) onucanel Bce BHOBL BBOAMMEBIE B PEILCHHH OYKBEHHbIE 0003HAYEHHs (U3H-
YECKUX BEIIMYHMH (3a UCKNIOUeHUeM 0OO03HaAUeHul KOHCMAanm, YKA3aHHbIX 8 64-
puanme KHM, ob6osnauenuii eenuyun, ucnoiv3yemvix 6 ycaosuu 3a0aqu u
cmanoapmublx 0603HAYeHUI 8ENUYUH, UCHONb3YEMbIX NPU HANUCAHUU (Pu3uye-
CKUX 3AKOHOB);

III) mpoBeneHs! HEOOXOAMMBIE MaTeMaTHYECKHE MPEOOPa3OBAHUA M PACUETHI,
NPHUBOJALIME K NIPAaBHIBHOMY YHCIOBOMY OTBETY (IOIYCKAETCS PELICHHE «II0
4acTAM» C IIPOMEXYTOUHBIMU BBIUUCTIEHHSIMH ),

IV) npezacrasnen npaBUIBHBIN OTBET € yKa3aHMEM €IMHHMII M3MEPEHHS HCKO-
MOH BEJIMYHUHBI

[IpaBHILHO 3aNMCaHbl BCE HEOOXOIUMBIE MOJIOXKEHUS TEOPUH, HU3HUECKHe 3a-
KOHBI, 3aKOHOMEPHOCTH, M NpOBEAEHBl HeoOXoaumble mpeoOpa3oBanus. Ho
UMEIOTCS OJIMH HJIM HECKOJIBKO U3 CJIEAYIOUIMX HEJOCTAaTKOB:

3anucH, COOTBETCTBYIOIIME MYHKTY II, mpeacTaBieHbl HE B MOJIHOM 00BEME
WJIH OTCYTCTBYIOT.

U (MJIN)
B peuieHMHM MMEIOTCS JIMILHUE 3alHMCH, HE BXOASIIHE B pelleHHE (BO3MOXKHO,
HEBEPHBIE), KOTOPBIE HE OTACJICHBI OT pElIeHHs (He 3a4épKHYThI; HC 3aKITH4e-
HBI B CKOOKH, paMKYy H T.IL.).

1 (NJIN)
B HeoOXoaMMBIX MaTeMaTHYECKUX NpeoOpa3oOBaHUAX WM BBIUMCIEHHAX J0-
MyLIEHB! OUIUOKH, U (MJIM) B MaTEMaTHYECKUX Pe0Opa30BaHHUIX/BBIUUCICHUAX
NPONYLICHBI IOTUYECKH Ba)XKHbIE LIIarH.

" (WJIN)
OrcyrcTByeT nyHKT 1V, in B HEM onyuieHa omnOka (B TOM YUCIE B 3aMUCH
€AMHHIL] U3MEPEHHUS BCJIUUHHBI) ‘

[IpencraBieHsl 3alIMCH, COOTBETCTBYIOLLME OAHOMY U3 CIIEYIOLIMX CJIy4acB.
[IpeacraBieHbl TOJBKO MOJIOKEHHUS U (OPMYJIbI, BbIpaXKaromue (U3HYECKUE
3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO IS PELICHHs TaHHOH 3aaauH, 0e3
KakuX-1100 npeoOdpa3oBaHUH C UX HMCIIOJIL30BAHMEM, HAlpPaBJIEHHBIX Ha pelie-
HHE 3a/1a4H.

NI
B pemenuu orcytctByer OJJHA M3 ucxonusix ¢opmysi, HeoOxoaumas uis pe-
HICHHUA HaHHOﬁ 3agadu (HIIH YTBEPIKACHHUC, JICKAILIEE B OCHOBC pemcx—mx), HO
NPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHUs C UMEKLIMMHUCA GopMy-
JIAMH, HallpaBJICHHbIE HA PELICHUE 3aJauH.

NN
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B OJTHOM 13 HcXoaHBIX (hOpMYJ1, HEOOXOMUMBIX VISl pELICHHS JAHHOM 3a/1a9H
(WK B yTBEP)KACHHH, JIe)KAIEM B OCHOBE pEIICHHS), OIMyllieHa omudka, HO
NPHCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHUs ¢ UMEIOIMMUCS (HopMy-
JIaMH, HalIPABJICHHBIEC HA PELICHUE 3aJa4U

Bcee cnydau perieHusi, KOTOpblE HE COOTBETCTBYIOT BbILLIEYKAa3aHHBIM KPHTEPH-
sIM BBICTABJIEHH OLIEHOK B 1, 2, 3 Gayna
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BAPHUAHT Ne 2

28

Bo3MmoxkHoe penieHue

1. KonuuecTBo BellecTBa B NEPBOM MOPLUH ra3a 0oJiblie, 4eM BO BTOPOH.

2. Jlns onucaHus M30XOPHOIO HarpeBaHHs MACAILHOTO rasa HCIOoNb3yeM ypaBHeHHe Menne-
neeBa — Knaneilpona: p = vRT/V, rae v — uncno moiei raza. Orcroga cieayer, 4To Mpy OJIH-
HaKOBBIX TeMIIEpaType U 00bEME p1/py = vi/va.

3. Kak cnenyer u3 pucyHka, p; > p, (Ip1 OAMHAKOBBIX TEMIIEPATYPE U 00BEME).

[Toatomy v > v,

29
Bo3moxkHoe penieHue
Ha cuctemy Ten «wmaiiba + ropka» neHCTBYIOT BHEI- ) 4
HHE CHJIbI (TSXKECTH U pEaKLHMM CTOja), HallpaBJIEH- =0

HbIC 10 BEPTUKAJIM, [OITOMY MPOEKUUs HMMIyJdbca 3hF — — = — — —
CHCTEMBI Ha TOPU3OHTAIbHYIO OCb OX CHCTEMBI OT-
cuéra, CBSI3aHHOM CO  CTOJIOM, COXPaHSETC.
B HavanbHelH MOMEHT p (0)=0, a B MOMEHT /|

p,(1)=Mu—mv. W3 3ak0Ha COXpaHEHHs HMIylIbca () >
p,.(0)=p (1) nonyyuM: Mu—mv =0, Tae m — Macca

1aiObl, Ya

a M =12m — macca ropkH. 1=t
PaGoTa CUJI TSHKECTH OlpefeNisieTcsl K3MEHEHHUEM T10-

TEHUHAILHOHN DHEPIHH, L 153 i

a cymMMapHasi paboTa CHJI peaklMH pPaBHa HyJIO, TaK
KaK IIOBEPXHOCTH TJIaJIKHE.

CnenoBatenpHO, MOJIHAsA MEXaHUYCCKas JHEPTUsl CHUC- 0 . >
TEMBI TEJ, paBHasA CyMME KMHETHYCCKOH U IOTCHIIM-

anbHOM, coxpaHsercs. Tak Kak HMOTEHLUHMAIbHAs JHEPrus rOpKH HE HW3MEHMJIACh, IOJIY4YaeM
YpaBHEHHE '

2 12mud
—”%+—n21u—+mgh=3mgh.

N N h
Pemennie cucTeMbl 1a€T CKOPOCTh 1alObl u = ,’%

gh

OtBeT: u= 39
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Bo3moxxHoe pelieHne

1. KoaddpuumeHT mone3Horo qelcTBus TENIOBON MALIHUHbI
A _ 1— ’Q_i
o° o

rae A, — pabora, coBepméHHas 3a MK, Q' — KOJHYECTBO TEILIOTHI, MOJYYEHHOE 32 LUK

T]:

pa6quM BELIICCTBOM TEIJIOBOH MAaIllMHBLI OT HarpeBarteid,

Q_[ — KOJIMYECTBO TEIUIOTHI, OT-

.

JaHHOE 3a LHKJ XOJIOAHJIbHUKY .
B paccMaTtprBaeMOM LIMKJIE a3 MOJYYaeT KOJTHMYECTBO TEMJIOTH B H30TEPMUUYECKOM MPOIIECCE
U OTHA€ET B U30XOPHOM.

2. B n30oTepMH4ecKOM MpoLecce BHYTPEHHSAS 3HEPTHs MACANBHOIO ra3a He U3MEHsETCs, cie-
JIOBaTEJIbHO, B COOTBETCTBHH C ICPBBIM 3aKOHOM TEPMOJAWHAMHKH KOJMYECTBO TEIUIOTHI, I10-
Jy4YEHHOE Ta30M, paBHO pabore rasza: -

Q0" =A.

3. IlockonbKy B M30XOPHOM Hpolecce ra3z paboTy He COBEpIIAeT, KOJMYECTBO TEMJIOTHI, OT-
JAHHOE ra30oM, paBHO U3MEHEHHIO €r0 BHYTPEHHEU IHEPTUH:

U3
07|=SRlaT].

IfoxcTaBisgs BTOpOE UM TPEThE COOTHOLIEHHs B MEPBOE, MMOJY4aeM MCKOMYIO paboTy, coBep-
LWIEHHYIO ra30M B U30TEPMHUYECKOM IIPOLIECCE.
3vR|AT|

OtBeT: A=
2(1-m)

l 31
' Bo3moikHoe pelneHue

1. ConpoTuBnenye BHEMHEN 1ENH 1 3
g R R RiAR,
02 2 2
2. Tlo 3akoHy OMa A7 HONHOM LieMH TOK, TEKYIUMH 4epe3 HC-
TOYHHUK B LIEITH, ) 4
&£ 2& {:
Ry+r R +R,+2r £,
3. Cunia ToKa, TeKyILEero yepes Jamny 4, paBHa MOJOBHHE CHIIBI >
TOKa, TCKYIEro yepe3 ucTouHMK. [1o 3akony /xoyns — JleHua MOIIHOCTD, BLIACAAIOASACS Ha
Jlamne 4,

P:(LTR _ &R, 1000010
2) P (R +R,+2r)% 1600
OtBet: P=62,5 Bt

=62,5 BT.
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Bo3moxkHoe pelienue

CornacHo ypaBHeHHIO DHHIuTeHHa 1 ¢hortoaddexTa sHeprus noriouiaeMoro GoToHa paBHa
cymMe pabGoTbl BeIX0Ja (POTORNEKTPOHA U3 MeTa/lla M MaKCHMAJIbHON KHHETHYECKOW IHEPIHH
¢dhoTOINEKTpOHA:
2
hv=A+12 (1)
2

B snekTpHueckoM Mose Ha NMeKTPOH JCHCTBYET CHIa, HAlpaBIE€HHE KOTOPOH MPOTHBOIIONOX-
HO HaIpaBJCHHIO BEKTOpa HampshHk€HHOCTH nonsi. [TosroMy B HauieM ciydae $OTO3NEKTPOHBI
OydyT YCKOPATHCA MoJieM. B Touke M3MepeHHs HX MaKCHMallbHasi KHHETHYECKast SHEPTHs

2
e="Y L eU, (2)

2
rae U — pa3HOCTb MOTEHIMAIOB MEXKIY MOBEPXHOCTHIO IUIACTUHBI U 3KBUIIOTEHIIHAIBHOMH I10-
BEPXHOCTBIO Ha paccTossHUU L = 10 cM oT He€.

[TockonbKy 1moJjie OAHOPOAHOE U BEKTOP E MEPIEHIUKYJISIPEH IUIACTHHE, TO
U=EL. 3)
Peurag cucremy, ypasHeHu# (1), (2) u (3), Haxoaum:
hv=A+¢—eLEL.
6,6-10°*.1,6-10"
1,6-107%°

Otrcroga: e=hv—A+eEL = -3,7+130-0,1=15,9 3B.

OtBeT: € = 15,9 3B
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BAPHUAHT Ne 3

28

Bo3moxkHoe penieHue

1. B OnMCcaHHOM OMbITE KOJe6aHus B KOHTYpe ABIOTCS 1, A
BBIHYKJIEHHBIMH, OHH COBEPILAIOTCS C YaCTOTOH v, 3a-
JaBaeMoOM HMCTOYHHUKOM TOka. Ho koneOaresbHBIM KOH-
TYp UMeeT COOCTBEHHYIO YacTOTy KoJeOaHUH v, H aM- Lol - -

MIMTyAa KoneOaHUil Toka B HEM 3aBMCHT OT Pa3sHOCTH

I
. |
3HAUEHUH ATHX YaCTOT: MO MEPE YMEHBINEHHUS |v—v0’ Laf :

|

1

L}

|

1

|

0 1 | : ’

OHa YyBeJIMYUBAeTCs (pE30HAHCHass KpHBasi), AOCTHIas Voo Vo V
MaKCHMaJIbHOTO 3HAY€HHUs [IpU }v— vol = ( (aBneHuUE pe-
| 3onanca). CoOCTBeHHAs 4acTOTa KOJeOaHHWH KOHTYpa 3aBUCUT OT MHAYKTHBHOCTH KaTYIUKH H
cornacHo ¢opmyne Tomcona

o
2aJLC

2. TakuM 00pa3oM, YYeHHUK, YMEHBINAS MHYKTHBHOCTb KaTYIIKHU OT Lyax A0 Lin, YBEIHUHBAII
COOCTBEHHYIO 4acTOTy KonebGaHMH KOHTypa OT v, IO V,, YTO IPUBEJIO K BO3PACTAHHIO aM-

Vo

TUTMTY bl TOKA OT i1 J10 iy2 B COOTBETCTBUHU C PE30HAHCHOM KPHUBOM

29

Bo3moxkHoe penienue

Hlapuk u xuakoctd HenoaBwxHbl B UCO, cBa3aHHOM ¢ 3eMnéil. B 3ToM ciydae, kak cienyer
U3 Broporo 3akoHa HploTOHa, cuna Apxumena, JEWCTBYIOIIAs HA LIAPUK, YPaBHOBEIIUBAET
JEHCTBYIOIYIO Ha HETO CUITy TSXKECTH: p,V,g +p,V,g =p(V, +V,)g (3aeck Vi u V> — cooTBeT-
CTBEHHO OOBEMBI IAPUKA, HAXOSIIKUECS BHIIIEC U HU)KE rpaHulbl pasnena). Orcroaa:
¥V v
L 2
+ =p. 1
Pry sy, TPy a7 N
Hom1 o6p€Ma 1apyuka, HAXOAALIMECS BBILIE U HUKE TPAHHULbI Pa3fiea XKUAKOCTEH, CBA3aHbI
COOTHOIIICHHEM

B Y, V,
+ =1. 2
V1+V2 V,+V, 2)

Pemas cucreMy ypaBuenui (1)—(2), nonyqaem:

Vi _ Py, =P
Vi+V,  py—p
V 1 pr,—p 1
1o ycnoBMIO 33184 ——— = —, TaK 4TO —>——=—, 0
Y YL, T p,—p, 4 0 Ad

p=5 (P +3p2) =2p) =700 KT/’
OrBert: p =700 Kr/M’
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30

Bo3mozkHoe PEUICHUC

[Tpu 1306apHOM pacIIMpeHUH Ha yyacTke 1—2 ras mojyd4aeT OT HarpeBatelsisl KOJUYECTBO Tell-
nOTHI Q,, -a Ha y4acTke 3—4 0TAaéT XONOUILHUKY B H30XOPHOM MPOLECCE KOJHYECTBO TeTl-

notsl Q5,. Ha n1pyrux yyacTkax TemaooOMeH OTCYTCTBYET. B COOTBETCTBUM € NEPBbIM Hava-

JIOM TepMO/IMHAMHKM paboTa rasa 3a LUKJI 4 paBHA Pa3HOCTH KOJMYECTBA TEIJIOTHI, MOJTyYCH-
HOM OT HarpeBaTells U OTAaHHOW XONOAMILHHKY: A =0, —(3,.

A - o
ITo onpenenenuro KIIJ tennoBoro asurarens n=-———=1 ——Qi‘—, YTO MO3BOJISET HAWTH TEIl-

Ql2 QlZ
D34

JNIOTY, MOJYYEHHYIO OT Harpesatesa: O, = 1=, » €CIIM H3BECTHO Os4-

KomuuecTBo TemwioTsl Q,,, OTAAHHOE NPU H30XOPHOM OXJIAKIEHUH Ha ydacTke 3—4, paBHO
YMEHBIIICHUIO BHYTPEHHEH SHEPIMH Ia3a 3TOM y4acTke: (s, :\AU 34|. BHyTpeHHss 3Heprus
MJIeaNbHOTO Ta3a MPONOPIMOHAIbHA a0COTIOTHOH TeMIepaType, U i 1 MOJIb OTHOATOMHOIO
raza U = %RT , a MOJ/1yJib €€ U3MEHEeHMs Ha yJacTke 3—4
IAU34|:%R(T3 ‘T4)=%R(’3 ~1,).
B utore nomay4um:
Q34 _ER(tmax - tmin)

Q= 1-n 2 1-7m ’ .
HOHCTaBHﬂﬂ 3HAYCHUA (1)H3H‘{eCKHX BCJINYHH, HOﬂy“IHM:
3 8.31-265
23831200 3406 Tk
Q=5 "Tygs =~ 886 Jbk

Ortset: Q,, ~3886 [k

144




31

Bo3MoxkHoe pelieHne

[TycTh R, — CONMpPOTHUBIEHHE aMIIEPMETPa; R, — CONpOTHBIEHHE BOnbTMETpa; £ — D/IC Hc-

TOYHHKa. B cxeme | conpoTHBneHHe BHelIHeH 1iend R, =R, +R+—RV’ BHYTPEHHEE COIIPO-
vV

3
THBJIEHHE HCTOYHHKA PaBHO HYJIIO, OATOMY MOKa3aHHE aMIepmerpa /| = =
: 0
B cxeme 2 BHyTpeHHee CONpPOTHBIEHHE MCTOYHHKA PABHO HYIIIO, MO3TOMY HANpPSHKEHHE Ha
y4YacTKe, COJEpXKallleM pe3ucTop W ammepmerp, paBHo ¢&. Ilokasanue ammepmerpa

£
I, =—"—+.
2 R+R,
Orciona: 1_2: R, ~ R,R+R,R, +RR,
Iy R+R, (R+R,)(R+R,)
[ToncraBnss 3Ha4€HUs CONPOTHBJIEHHH, MOIYYUM OTBET: [, = 1—90L11 1 =0,9-1,.

Ortset: 1, 0,91,
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Bo3MoxHoe pelieHne

BI

Jlmuny x ropusonTansHoro karera A 'C' u3obpaxeHds HaxoAuM 1O (GopMyse JTHH3BL
1 1 1 aF a
+ =—, OTKyJa x = = .
2F-a 2F+x F° OISR D
Jnuay y  BeprukaneHoro karera B'C’' u300paxeHHMs HaxoAuM M3  IOA00MS:
y=a. 2F +x _aFf _ _a _ x
2F-a F-a 1-aD

[Inomane nzoOpaxenus S :% A'C'"-B'C' :(a—)zz9,9 em2.
2(1-aD

Ortget: S, 9,9 oM’
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BAPUAHT Ne4

28

Bo3MoxHOe pemieHHe

1. B onucaHHOM omnbITe KOJeOaHUsI B KOHTYpPE SIBJISIOTCS iM#
BBIHYICHHBIMH OHH COBEPILAOTCA ¢ YaCTOTOH v, 3aja-

BACMOM MCTOYHUKOM TOKa. Ho koneGaTenbHBIH KOHTYp i
MMEET COOCTBEHHYIO YaCTOTy KONeOaHHH v, H aMIUIU- LpofF - - o= - L - -

i
TyJa KojaeGaHUH TOKa B HEM 3aBHUCHUT OT Pa3HOCTH 3Ha- I

~r ) - l
YEHHH 3THX 4YacTOT: [0 MEpPEe YMEHBILUCHHS fv—v0| oHa Iu|-f--- -

1 i

L] L]
YBEJIMYUBAETCS (PE30HAHCHAs KpuBas), AOCTHras Mak- O v oV
CUMAaJIbHOTO 3HAYEHHUs MpH ‘v—v0| = 0 (aBneHue pe3o-

Hanca). CoOcTBeHHas 4acToTa KonebaHui KOHTypa 3aBUCHUT OT EMKOCTH KOHICHCATOPA M CO-
rmacHo gopmyiie ToMcona

l
V) = ——— .
0
2V LC
2. TakuM 00pa3oM, yYEHHK, yBEIHUUUBAs EMKOCTh KOHAEHCATOPA OT Chyin J0 Crax, YMEHBIIIAT
COOCTBEHHYI0 9aCTOTy KoJneOaHMH KOHTYpa OT v, IO V,,, YTO IIPUBEJIO K BO3PACTAHHIO aM-

IJIUTYABI TOKA OT Iy [0 iy2 B COOTBETCTBUH C PE3OHAHCHOW KPUBOM

29

Bo3moikHoe PeUICHHE

[lapuk u sxuaxocty HenoaBuxHBI B UCO, cBsizanHol ¢ 3eMnéil. B 3ToM cnyuae, kak cienayer
U3 BTOporo 3akoHa HeroToHa, cuna ApxuMmena, AeHCTBYOIIas Ha LIAPHK, YPaBHOBEIIWBACT
JEHCTBYIOLIYIO HA HETO CHUIly TAXKECTH: p Vg +p,V,g =p(V, +V,)g (3aeck Vi u V3 — cooTBer-

| cTBEHHO 0OBEMBI IIApHKa, HAXOIAIIHECS BBILIE M HUKe TPaHULbl pa3aena). Orcrona:
Py (1 )

I[O.HI/I 00BnéMa niapykKa, HaxXO4AIMIUECa BbIIIC U HHUXKE IpaHUIbl pa3aciia X(HHKOCTCﬁ, CBsA3aHBbI
COOTHOIICHHEM

p[ > (2)
Permnas cucremy ypaBHeHu (1)—(2), monydaem:
P=Py+ P

m
1

[To ycnosuro 3agauu p V' = “—RTO, TaK 41o V', OTKyja
1

3
T, Kr/™M’.

3
OtBeT: m, Kr/m

[ 30 ]
Bo3MmoxHoe PCLHICHHEC

[Ipu n3006apHOM pacIIMpEHHH Ha yyacTke 1-2 ra3 noiay4aer OT HarpeBaTels KOJWYECTBO Tell-
NOTHl Q),, @ Ha y4acTKe 3—4 OTAaET XOJOANILHUKY B H30XOPHOM MPOLECCE KOJUYECTBO Tell-

notsl Q,, . Ha apyrux yuyacTtkax TenjiooOMeH OTCYTCTBYET. B COOTBETCTBUM C NEPBBLIM Haya-
JIOM TEPMOJMHAMHUKH paboTa rasa 3a MUK A paBHA pa3HOCTH KOJIWYECTBA TEIUIOTHI, NOIYY€EH-
HO# OT HarpeBaTessl U OTAAHHOH XOMOAMABHUKY A =(0,, — 0, , a KIIJI rennoBoro apurarens

A Os4
n=-—t o2
On O .
KonuuecTBo TemoTs! Q,, , NOTy4YeHHOE IIPH U300apHOM PacLIMPEHHH HA Y4acTKe 1-2, paBHoO
CyMMe YBEIHUCHHUSI BHYTPEHHEH YHEPruH ra3a NpH yBEIHYEHHH €ro TEMIEpaTyphl U pabdOThI

raza 3ToM y4actke: Q,, =AU,, + 4,,. BHyTpeHHsisl SHEprus HACaIbHOrO rasa IPONOPLIMO-
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o ' 3 .
HaJIbHA abCOIOTHOM TeMIiepaType, ¥ A 1 Mojp 0HOaTOMHOrO rasza U = ERT’ a e€ U3MEHe-

HNE

3

3
=§R(T2'T1)=

AU, = RAT,;.
Pa6oTa ra3a npu M306apHOM pacuMpeHnH A, = p, (¥, —V,). Beipaxas e€ uepe3 U3MEHEHHE
TeMIIEpaTyphl ¢ HOMOLLIBIO ypaBHenus Kianeiipona — Mengeneesa pV = RT, NONy4YUM:
A, =p,(V,=V,)=RAT,,.
Orcropna:

5
Q1 =AU\, + 4y, =S RAT,, .

KonmuuecTBo Temwnotsl Q,,, OTAAHHOE NPH W30XOPHOM OXJIKICHWM Ha y4acTke 3—4, paBHO

. : 3
YMEHBILEHHIO BHyTPeHHel SHEpIiu Tasa 9TOM yuacTke: Oy, =|AU,,|= ERIAT 34 -

Q34 3]AT34|
B urore monyuum: n=1-—==1- .
Qi SAT),
AT, '
OTcroaa HaxoquM: ——2-=1,2.
|AT,|
T
OtBer: —12-=1,2
|AT,,|
31

Bo3MoskHoe pelieHHe

Ilycte R, — CONpDOTHBIECHHE aMmIepMmerpa; R, — CONPOTHUBICHUE BOJBTMETPA;
& — OJIC ucToYHHKA.

B cxeMe 1 compoTuBiieHHE BHEIIHEH LENMH paBHO R, + ——— , BHYTPEHHEE CONPOTHUBIICHHE

R+ R
MCTOYHHKA PABHO HYJIIO, IO3TOMY [IOKa3aHHe amnepmerpa /, = ‘51; »
R+R
R-R, £ R-R
[Moka3zaHue BO alU, =1, - = v
BossTMETpa Uy =1y p r o KR ‘R+R,
R + R

B cxeme 2 HampsbkeHMe Ha BOJIBTMETPE PaBHO &, Tak Kak BHYTPEHHEE CONPOTUBIIEHUE UCTOY-
HHMKa paBHO Hymo. [TIosaTtomy U, =€ u

R-R,
U _ R+R,
U, R-R,

Ri* 7R,

R-RV 9

- +Ry 10 9

Otcropa: U, =U, - R U, 5 ~157>
Ry FR 10710

Ortser: U, =(),9-U2
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32

Bo3MoxHoe pelieHue

1 Jimuny x ropusoHTtanbHoro karera A C” u3obpa-
B KEHHUsT  HaxoauM 10  (GopMyse  JIMH3BL
TN - 1 1 1 aF a
-~ : + =—, OTKYyAd X = —— = .
a A 7| oy Al 2F+a 2F—x T F+a 1+aD
C N -1y JUiMHy y  BepTUKanbHOro Kareta BC’
2F ,7B;~ -

M300pakeHHs HAXOUM M3 10100UsA: y =a- 2F-x _aF __a _,
2F+a F+a 1+aD
' 2
IInomanp u3o6paxenus S, -LgcrBer= ”—L’“T ~6,6 cm”.
2 2(1+aD)

OtBer: S, =6,6 cM’
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28

Bo3moxkHoe penieHuHe

1. Cuia naBiieHUs CBETa BO BTOPOM OIBITE OOJIBIIE, YEM B IIEPBOM.
2. B oboux onbiTax MPOHUCXOAUT NOTJIOIIEHHE CBETOBOH BOJIHBI. DTOT NPOLECC MOXHO pac-
CMaTpHBaTh KaK ITOIVIOLICHUE 3a BpeMs ¢ 00JbIIOro yucia N>>1 KBaHTOB cBeTa — (JOTOHOB.

. . hv
Kaxap1it OTOH NpH NOTIOMICHHH NMEPEaAET MIACTHHKE UMITYIBC py = - » I03TOMY M71ACTHH-

. hv
Ka MOJTy4YaeT UMIYJIbC, PaBHBIH CYMME MMITy IbCOB NMOMNOMEHHBIX OTOHOB: py = Np, =N -

3. B pe3ynbTare NOIJIOIEHHs CBETA IUIACTUHKOM, MOKPBITOH caxxeil, OHa npuoOpeTaeT 3a Bpe-
M ! UMITyJIbC py B HaIPaBJIEHHH PaclpOCTPAHEHHs CBETA OT Jlazepa. B COOTBETCTBHH € 3aKo-

HOM H3MCHCHHSA HMITYJIbCaA TCJIa B PIHCpIIPIaJILHOfI CUCTEME OTCUéTa CKOPOCTh H3MCHCHHUA HM-
[IyJbCa TCja paBHa CHIIC, ﬂeﬁCTBleIHeﬁ Ha HETO CO CTOPOHBI APYTHX TCJI UIIH MOoJNeH:

N hv
F=fr N
t t ¢
4. B pe3ynbTaTe OTpa)K€HHS CBETA OT 3€pKaJIbHOM IJIACTHHBI OTPAKEHHBIN KBAHT HMEET MM-
’

NyJIbC, MPOTHBOIIOJIOKHBIN 110 3HAKY UMITYJIbCY KBaHTA MaJaroIIeH BOJHBI: Py =—Pgy» N03TO-

. ! ’ ! hV
MY OTPaXEHHAs BOJIHA MMEET UMINYILC py =-Np, =—N = B urtore 3a Bpems ¢ uUMITyJbC

BOJIHBI 1101 A€HCTBHEM 3epKaﬂbHOﬁ [UIACTUHKH U3MEHHUJIICSA. ITO U3MEHEHHE

’

Aps 2(_pz)_Pz =~(N+N )pq).

MMIyIbC CHCTEMBI CBETOBAs BOJHA + 3epKajibHas IIACTHHKA COXPAHAETCH: A( Ds + pm) =0

2

no3ToMy Ap . =-Aps. Ho u3MeHeHHe UMIIynbca Telda B HHEPUHAILHONW CHCTEME OTCUETA
MPOHCXOIHUT TOJIBKO MO ACHCTBHEM APYTHX Tl WIIH IOJIEH U XapaKTepU3yeTCsl CHIION
’
F _ Py N+N hv
, ==
t 4 c
!

Jlns xopouuero 3epkana N = N, nosromy F, ~2F,.

5. CpaBHuBas BeIpaXEHHS JUIS CWIbI Fj, IeHCTBYIONIEH Ha TMIACTHHKY, MOKPBITYIO Ca)eH, H
CHIIBI [, NEACTBYIOLIEH Ha 3epKallo, MPHXOANM K BBIBOAY, 4TO F, < F,
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Bo3mozkHoe peleHne

BBenem o0o3HaueHue: v
v, —MOJyJIb CKOPOCTH JIETSIIEr0 Ha3aJl OCKOJIKa CHapsa.

CucreMa ypaBHEHHUH I PELICHHUS 3a0auHu:
2muy = mu, —mu,;

2 2
muo, muv,
+—s

2 2

2
mv +AE =

BeipasuM v, M3 IEPBOro ypaBHEHHUSA: U, = U, — 20, — U IOJCTABUM BO BTOPO€ ypaBHeHHE. I1o-

JIYYUM:

2 2 AF
Ul —20001 +U0 ——rn— = O
Orcrona cneayeT: m = —AE—2

(U1 _U())
OtBeT: m = -AE—Z
(Ul - Uo)
30

Bo3MokHoe penienne

N3 amanu3a rpadpuka OuKiIa paboTa raza npd  [EPEXOAE M3 COCTOSHHA

B COCTOSHHE 2:
A, =2py -2V, =4pyV,.

KonngecTBo TEIUIOTHI, NepeJaHHoe ra3oM 3a UK XOJOAUIBHHUKY, COITIaCHO NICPpBOMY Ha4da-

JIy TEpMOJIMHAMHUKH:

3
=|00s]= (U, ~U3)+ 45y = S(VRT, = VRT3) +3pV =

2.
3 . 21 21
= '2‘(2190 3V = poVo) +3peVo = 7P0V0 = ?Azl-

Otset: |Q. = 13 xJIx

1

31

Bo3MoxxHOE peLieHne

: Hanp;mcemde Ha KOHACHCATOPE PaBHO Hanpgmenmo Ha pEe3uCTODE.
KonnyecTBO TEIIOTHI, BRIACISIOIIEECS HAa pE3UCTOPE MMOCJIE Pa3MbIKAHHA KIIHO4a

CU
= 1
2 ? ( )
rae U — Hanps>KeHHe Ha PE3UCTOPE.
= = . R = __g !

Hanpsoxkenne U=IR= € R 11k (2)

=1
roe k 7

C
=& |==-1= 0,2

k= ¢ 30 ,
OtBet: £k=0,2
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Bo3moxknoe pelienue

BripaxxeHue nis moxyns OJIC MHAYKIMH B CiIy4ae OZHOPOAHOrO mojs: a, #0,, rae S — mio-

maabs GUrypsl; gsinp.
3akon OMa: a_#0, rae R cONpOTHBIIEHHE KOHTYpPa; @ =d, +d, — TOK B KOHTYpe 3a Bpems T

H3MEHEHHSA MarHUTHOTO ITOJIA.
Beipaxxenue niis 3apsaa, IpOTEKAKOLIETro 0 UETHU:
0,1(4,7-0,7)

=0,08 Ku.
5 b

: S
Ag:lAt:E(BZZ —._BIZ):
OtBet: Ag =0,08 Kni
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BAPHUAHT Ne 6

28

Bo3moxHoe PCUICHHE

1. YBenuuusaercs.
2. CgeT, majarolui -Ha NPEAMET, MOXKHO MNPEICTaBHTh KaK IOTOK (OTOHOB C IHEpruei

he N
E o= hv = o H3BecTHO, YTO JyIMHA BOJIHEI 3€J1EHOT0 CBETAa MEHBIIE JUTMHBI BOJIHBI KPaCHOIO

CBETA; CJIEAOBATEIBHO, YaCTOTa 3€JIEHOr0 cBeTa 00JIbLIE, YEM KPACHOTO.
Tax kak 3Heprus GpoToHa E = hv, TO 3Heprus GOTOHOB 3€JEHOTO CBETa OOJIbILE, YeM KPAaCHO-
ro.

3. MOmHOCTL CBETOBOIO M3JYUYEHHS, MAJAFOLIET0 Ha IUIOM@AAKY, P=FE o % roe At — uH-

TepBaJl BpeMEHH M3MEpEHUs (Hampumep, Ar=1 ¢); AN — 49ucio GOTOHOB, yNaBLIMX HA ILIO-
'IAAKy 3a 3TO BpeMsd. B nanHom ciayvyae P =P,, E e E 2

AN2 _ Ecbo*r.aem

OTKyJa = >1.
AN 1 E boT.kp.

CrenoBaTesbHO, YUCIO POTOHOB YBETHUUTCS

29

Bo3MoxHoe pelieHHe

BeeneM 0003Ha4YEeHHE:

v, — MOJyJIb CKOPOCTH CHapsiaa 10 pa3phiBa.

Cucrtema ypaBHEHHMH U1 PELICHHS 3a1a4H:
2mv, = mv; —mo,;

2 2
2 mu, N mo,
mo, +AE = —
0 2 2
b —b,
Beipasum v, M3 MIEPBOTO YPABHEHUS: U, = — —H [IOJCTaBMM BO BTOpoe ypaBHeHue. Ilo-

JTyYUM: AAE (v, +v, ).
m
: m 2
Orcrona cinenyer: AE = I(U‘ +0,)".

OtBet: AE = —:%(ul +0,)
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Bo3MoxkHoe pelueHue

W13 ananu3za rpaduka nukia paboTa BHEIIHHX CHJI HAJ] ra3oM IpH nepexone 2-3:

Ayy =0,5(py +2py)- 2V, = 3DV,

Pabora rasza npu nepexoje U3 COCTOSIHUS | B COCTOSIHHE 2:

Ay, =2py -2V =4pyV,. .

Konu4ecTBo TEIoTh, I0JFy4EHHOE Ia30M 3a MK OT HarpeBaTelisd, COrIacHO EPBOMY Hadary
TEPMOIHHAMHUKH: ’

3 .

Q,=01,+0:, =U,-Ujz)+ 4, =5(VRT2 ~VRT;)+4p)V, =
3. 23

=—(2p0 3Vy = poVo)+apV, =7p0V0.

0, =—4,.

OTBeT. Os =19 kIx

31

Bo3MmoixkHoe pelieHue
HanpsbkeHHe Ha KOHIEHCATOPE PaBHO HANPSXKEHHIO Ha PE3UCTOPE.
Konu4yecTBO TemnoTsl, BhiACIAIONIEECS HA pe3PICTOpe MOCJIE pa3MbIKaHUS KITIOYa,

CU

(1)
rae U — HanpsbKeHHeE Ha pe3nCTope.
— = = __.g
Hanpsixkenne U=IR= & TRk (2)
Lo__CE _
KomOunupys 311 popmysl, Haxoqum: O = ———— = 10 mx/[x.
2(1+k)

Otset: O = 10 mx/]x

32

Bo3moikHoe pelierue
BblpaxceHne s monyiist OJIC HHIYKIUK B CIydae OJHOPOJHOTO IOJIS:
SAB,
= % =—; > The S —miowane ¢urypel; AB, =B,, —B,,.

3akoH OMa: & =R, rae R — cONpOTHBICHHE KOHTypa; [ :% — TOK B KOHType€ 3a BpeMms At

H3MCHCHHSA MAarHuTHOI'O I10J151.

S

BripaxxeHue nis 3apsana, nporexarpmero 1o Henu: Ag = 1At = E(B2 7z —Biz).

B

_p.. R _, ., 50,08

2z g T 0,1
OtBet: Bijz=0,7 Tn

1Z =0,7 Tn.
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BAPHAHT Ne 7

28

Bo3MoxkHoe pemienne

1. K maiibe npuiIoxkKeHbl Cuna TSKECTH mg, Ha-
npaBJjiCHHAs BEPTUKAILHO BHHU3, M CHa peaKkLUHH
MOBEPXHOCTH N, HanpaBieHHas [0 paanycy
BBEPX. YCKOpEeHHE WAHObl @ HampaBJeHO BHYTPb

TPACKTOPHH JIEBEE HANpaBieHHs cuibl N (oM.
PHCYHOK).
2. B npoMexyTOYHOH TOYKE CKOPOCTB MAHOB! U # 0, M03TOMY y 1IaH6bl €CTh LIEHTPOCTPEMH-

TCIBHOE YCKOpeHHe 4, # (0, HanpaBJEHHOE K LEHTPY OKPYXKHOCTH, MO KOTOPOH JBHMKETCS

maiba.
3. IIpoekuus yCKOpPeHHUs 1aiObl Ha KacaTeNnbHYIO K OKPYXHOCTH paBHA IO MOAYJIO gsinp.

IToaToMy y maibsl €CTh KacaTeIbHas COCTABIAIONIAs YCKOPEHHs a_ # 0, HAalpaBieHHas B CTO-

POHY HHXKHEH TOYKH CHEpHI.
4. YckOpeHHe 1IapHKa d =d, +d, HalpaBJeHO BHYTPb C(EPHYECKOH MOBEPXHOCTH JIeBee Ha-

TIPaBJICHUS CHIIBI N

29

Bo3moixkHoe pelnenne

ITonHass MexaHUYecKasi SJHEPrusl CUCTEMBI, paBHAasi CyMME€ KMHETUYECKON M NOTECHUHATbHOU
HEPrUH, COXPAHAETCS, TaK KaK BbIeMKa rjagkas U paboTa CUJl peakliMH CTEHOK, B JIt000# Mo-
MEHT BPEMEHHU NEPNCHAUKYIISIPHBIX CKOPOCTSM ILIAPUKOB, paBHA HYJIIO:

E=E . +E_  =const.

B HayanbHBI MOMEHT U MOMEHT noabEMa Ha MAKCHMAJIbHYK) BBICOTY H xuHeTHueckas JHEP-
I'Hsg CHCTEMbI paBHa HYJIIO, MMO3TOMY €€ mOTCHIUaIbHasA 3HEPrus B 3TH MOMCHTBI BPEMCHH
OJHHAKOBa:

Hay KOHEYH
E notr E nor

Puc. 1 Puc. 2

HauanpHoe TMONOXKEHME  CHCTEMbl H300pakeHo Ha puc. 1, a KOHEYHOe —
Ha pHC. 2.
Ecjiu OTCUMTHIBATh MOTEHUUAIBHYIO 3HEPTHIO OT HHXKHEH TOYKHM BBHIEMKH, TO HadajbHas IO-

TEHIHANbHASA JHEPrust CUcTeMbl E o' =mgR, a €€ KOHEYHas NOTCHLHUANbHAs JHEPrHs

noT
E "™ = mgh + MgH . 3aKOH COXpaHEHHUs SHEPTMHU MPHBO/IUT K YPABHEHHIO
mgR = mgh + MgH ,

U3 KOTOPOTO ClIelyeT, 4to (R —h) = % H.
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[Ipy ABHXKCHHH TAHTENH MO [IOBEPXHOCTH BBIEMKH BBICOTA MOABEMA 0OJIBLIOTO M MAJIOTO IPy-
30B CBS3aHBI. 3aMETUM, 4TO B IPAMOYTOJILHBIX TpeyronbHUKax OmA u OMB MB=mA=R-h,
OA=0B=R-H,OM =0Om=R,

U BocnoJb3yeMcs Teopemoii [Iugaropa:

(R-h)’ =R*-(04)* =R’ —(R-H)".
Otcroza crenyer: (R —h)2 =H(2R-H).
ToacTaBum cioza BepaxkeHue (R —h) = My MOTy4EHHOE M3 3aKOHA COXPaHEHHs SHEPTUH, U
' m
2
MOJIYyYUM: R = ﬁ(l + M—zJ .
2 m

IMoxacraBass crofa 3Ha4eHUs PU3HUECKUX BETHYHH, IIOTYYUM:
R=6(1+4)=30 cm.
OtBeT: R=30 cMm

[ 30 ]
Bo3MmolkHOe peleHHne

1. B manHOM nuKkie pabouee TeI0 Ha y4acTKe |—2 MoJjlydaeT MOJIOXKHUTEIbHOE KOJMYECTBO Te-
0TI oT Harpeatens: Q..o =0y, =(U, —U;)+ 4,

Ha yuactke 2-3 (u3oxopa) paboudee Teno OTAAET XOJOIUIBHHKY KOJHYECTBO TEILIOTHI
'onn[ = U2 _U3'

Hakoneu, Ha yuactke 3—1 (aguabaTta) BHELIHHME CHJIBl COKHMAIOT Tra3, coBepluas padoTty
|4;,|=U, -U;.

[ToaTOMy KOMHYECTBO TEIUIOTHI |(Jxop|, OTAAHHOE TA30M 33 LMKJI XOJIOAUIBHHKY, MOXKHO Mpe-
Oxon| = (U, U+ (U, -Uy) = (U, _U1)+|A31|-

2. Moaenb 0JHOATOMHOTI'0 UACAIIBHOIO ra3a;

CTaBHUTb B BHJIC:

pV =vRT;
U=2RT.
V V
3. Cyas 1o pucyHKy B ycnosun, L2 = -2 orkyna Py =p—==2p,.
p N "
IlosTomy
3 3 3 9
U, -0, =§p2V2 _Eprl =—2—(2p0 -2V, ‘poVo) :EPOVO’

1 1 1 3
4, =EP2V2 _§P1V1 :5(21"0 i “PoVo) :EPOVO’
OTKyJa nony4daem: U, —U, =34,,. :
Qron| = U, —U\ ) +|4y,| = 34,, +|d;)| =3370 1.

on;x‘ = 3A12 +|A31| =3370 H)K

4. B pesynbTare

OTBer:
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Bo3MoxkHoe pelienne

1. KoHzeHcaTop 3apsbkeH, MO3TOMY TOK 4epe3 Hero He TeuéT. CormacHo 3akoHy Oma s

3aMKHYTOH LENH 4Yepe3 UCTOYHHMK TEYET TOK CHIBI [ = , TIE mg, — CONMPOTHBIIEHHE

r+R,

BHEINHEH LIETH (MTapajyiebHO COCAUHEHHBIX PE3UCTOPOB R U Ry).

2. Tak KaKk KOHAEHCATOp MOAKIIOYEH NApA/LIENbHO C PE3UCTOpPaMK R, U R,, TO HanpskeHue
Ha KoHaeHcartope T, .

3. Onpeies MM 3HEPTHUIO 3TEKTPUUECKOrO OIS KOHAEHCaTopa:

a, OTKyJla HalaéM EMKOCTh KoHeHcaTopa C:

T ®. -

OtseT: U %0, MKOD

32

Bo3MoxHOE pelieHue

Monynb cunbl, AEHCTBYIOILEH Ha 3JEKTPOH CO CTOPOHBI 3JEKTPHUYECKOro 10Js E , HEe 3aBH-
CHUT OT CKOPOCTH:

|F,|=lel E, (1)
a MOJIy.Hb CHUIIBI HopeHua HpHMO HpOHO IIUOHAJICH CKOpOCTI/I 3JI€KTp0HaZ
an|=le|-uB. (2)

151 TOro 4TOGBI AIEKTPOHBI OTKJIOHSINCE B CTOPOHY, MPOTHBOMOJIOKHYIO ocH OY, JOMKHO
OBITH

F,>F,um E>vB. 3)
VYpasuenue Diinirreiina ans gororddekra onpenenser MaKCHMAIbHY0 CKOPOCTh (POTOIIIEK-
TpOHa:

2
=A,, +—m; : (4)
U3 (1)—~(4), monyuaem: vel mE” +4 ~6,4-10" T'm.
? h 232 BBIX ’

OtBeT: v< 6,4-1014 I'g
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BAPUAHT Ne 8

Bo3MoxxHoe pelieHHe

1. K mwapuky OpUIOXKEHBI CHNIAa TSDKECTH mg, HanpaBlieHHas BEPTH-

KaJbHO BHH3, U CHJIA HATSHKEHHS HUTH T, HanpaBjeHHas IO HUTH
BBEpX. YCKOpPEHHE LIApHKa d HAIMpPaBJICHO BHYTPb TPAEKTOPHH MPaBeEe
HAMpaBJIeHUs cuibl T (CM. PUCYHOK).

2. B npoMexxyTo4HOH TOYKE CKOPOCTh IIapHka v # (0, Mo3TOMY y Iua-
pHKa ecTh LIEHTPOCTPEMUTENBHOE YCKOpEHHe a, # 0, HampaBiCHHOE K
HEHTPY OKPY>KHOCTH, 10 KOTOPOH IBHIKETCH LLIAPHUK.

3. Ilpoekius ycKOpeHHs LIapHKa Ha KacaTeJIbHYIO K OKPY)KHOCTH paB-
Ha o moxyimo gsinf. Ilo3Tomy y mapuka e€CTh KacaTelbHas COCTaBJIfIOLIAs YCKOPEHHs

a_#0, HarpaBneHHas B CTOPOHY TOJIOXKEHUS PABHOBECHS.

4. YcKopeHHe liapMKa d =d, +d_ HalpaBieHO BHYTPb TPACKTOPHH MIpaBee HAlPABICHHUS cH-

apl T

29

Bo3moxxHoe peuleHue

[Tonnass mMexaHW4eckas 3HEPTHs CHUCTEMBI, paBHasA CyMME KMHETHMYECKOH U MOTECHLHUAILHOH
3HEPruH, COXpaHAETCA, TAK KaK BbIEMKA Iiiagkas U pa60Ta CHJI peaKIIHH CTEHOK, B r000# Mo-
MEHT BPEMEHH NEPNCHIHKYISPHBIX CKOPOCTAM LIAPHKOB, paBHA HYJIIO:

E = EK”H +E . =const.
B HayanbHBIH MOMEHT H MOMEHT MOALEMA HA MaKCHMAJIbHYIO BbICOTY H KHHETHYECKas 3HEp-

s CHCTCMbI paBHa HYJIO, MO3TOMY €€ nmoreHUMaIbHas 3HEPTHst B OTH MOMEHTBI BPEMCHH
OJHUHAKOBa:

Hay KOHEYH
E nor E noT .

M,

Puc. 1 Puc. 2
HavanpHoe nonoxkeHHe CHCTEMbI u300pa)keHO Ha puc. 1, a KOHEYHOoe —
Ha puc. 2.

Ecin oTCUMTBIBATH NOTEHUHANBHYIO DHEPIHIO OT HIDKHEH TOYKH BBIEMKH, TO HayalbHas Io-
TEHUMAbHAsA JHEPTUs CHCTeMbl E o =mgR, a e KOHEYHas TMOTEeHLHAIbHAs OHEPrHs

EIC™ =mgh+ MgH.  3aKOH  COXpaHEHHMsi  DHEPTMH  INIPHBOAHT K  YPaBHEHHIO
mgR = mgh + MgH , U3 KOTOPOro cieayer, uto (R—h)= %H (1) [Ipu IBMXKEHHH TaHTEIM 110

NOBCPXHOCTH BBIEMKH BbICOTA NOABEMA OOJIBLIOTO H MaJIOT0 IPY30B CBs3aHbl. 3aMETHM, YTO B
OpsIMOYTOJIbHBIX — TpeyronbHukax OmA u OMB MB=mA=R-h, OA=0OB=R-H,
OM = Om = R, ¥ Bocnione3dyemcs Teopemoii [Iudaropa: '
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(R-h)* =R*—(04)’ =R* ~(R-H)".
Orciona crenyer: (R—h)2 =H(2R-H). U3 storo ypaBHeHHs HaxomuM, 4To H =8 cm. U3

COOTHOIIIEHUS (D) MOXHO ONpPEETUTH, 4yTO OTHOIIIEHHUE Macc M
U m paBHO 2.

.OTBeT: M _ 2
m

30

Bo3MorkHoe penieHue

1. B nanHOM 1uKIIE paboyee Teno Ha ydacTKe 1-2 MoiydaeT MOJOXUTEIbHOE KOIMYECTBO Te-
TUIOTHI OT Harpesatens: Q... =0y, = (U, -U,)+4,,.

Ha ywactke 2-3 (u3oxopa) paboyee TenO OTAAET XOJOAWJIBHHUKY KOJHMYECTBO TEILIOTHI
leon :UZ —US'
Hakonen, Ha ydactke 3—1 (anuabara) BHELIHHME CHJBI CKMMAIOT ras, coBepiias paboTy
|4, |=U, - U;.

[MosToMy paboTy BHEIIHMX CHJI Ha aguabaTte |43 MOXHO IPEACTaBUThL B BUJE!

;A31|=U1 -U;= (‘Uz _U3)_(U2 _Ul):|Qx0n —(UZ_UI)'
2. Mozaenb OQHOATOMHOI'O HAEAJILHOIO ras3a:
{pV = VRT;
3
==vRT.
U > Y
p, 1 ,
3. Cyna o pUCYHKY B YCIIOBHH, —= =75 OTKylla py = py 5= 2p,-
1 1 1
[ToaTomy
3 3 3 9
U,-U = 35pV,-5pV, = _(21’0 -2V, ‘poVo) =PV
2 2 2 2
1 1 1 3
4y, :EPsz - §P1V1 :5(21’0 -2V, _PoVo) = EpoVo’

oTkyna noiydaem: U, —U, =34,,.
Qo = (Uy = U} ) =0 0n| = 341, = 370 .

4. B pesynbTate \A31|=7
OrtgerT: IA3l | =370 Ix
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Bo3MokHOe pelileHHe

1. KoHpeHcaTop 3apseH, MO3TOMy TOK depe3 Hero He TeuéT. CornacHo 3akoHy Oma mis

rae R BT B COIPOTHUB-
0 ° R +R,

JieHue BHelIHeH ey (mapajiebHO COEqUHEHHBIX PE3UCTOPOB R U Ry).

2. Tak KaKk KOHIEHCATOpP MOJKIKOYEH NapauiesibHO C PE3UCTOpaMH R U R,, TO HaNpshKEHUE Ha
ERy _ ER\R, .

r+R, r(R,+R,)+RR,

3. OnpenenuM 3HEPTUIO AIEKTPHYECKOTO NOJIs KOHEHCaTOopa!

w - CU’? _c[ ER\R,

(H(R +Ry))+ R IR,

3aMKHYTOM LIEMU Yepe3 HCTOYHMK TEYET TOK CUibl [ =

KoHzaeHcarope U = IR, =

2 2

o [2W (Rt Ry)+RR, /2-10‘: 0,4-12+20 _, 4o .
V' C R\R, 5-10° 20

OtBer: £=2,48 B

2
j , oTkyzaa HauaéM DJIC ucToyHHKa:

32 ’

Bo3MmorkHoe pelueHune

MO)IyJIL CHJIBI, I[CﬁCTBYIOLL[Gﬁ CO CTOpPOHBI JJICKTPHYCCKOI'O I10J14 E Ha JJICKTPOH,
HE 3aBHCHT OT CKOPOCTHU:

|Fl=lel-E, (1)
a Moaynb cuiibl JIopeH1ia IpornopIHOHaieH CKOPOCTH 3JIEKTPOHA:
|Fyl=lelvB. )

s Toro  4toOBl  3NEKTPOHBI  OTKJIOHSJIUCH B TOJOXHUTEIBHOM  HamlpaBlICHUH

ocu OY, 1omxHO ObITh :
F,>F,nm vB>E. (3)

VYpapHeHnue DliHmTeiHa 1 Gotoadpdexra:

2
hv= A+ 70— (4)

U3 (1)—(4), monyuaem: E < B, (Ah%—/—ll ~ 300 B/m.

Otset: E =300 B/M
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BAPHUAHT Ne 9

28

Bo3smoxHoe pemrenne

1. TTo NpoBOAHHKY TeY&T MOCTOSHHBIN TOK, N03TOMy 1O 3akOHy OMma A yyacTka Lenu
U=IR. CompoTusjeHHe 000K 4YacTu NPOBOAHUKA R onpenensieTcs COOTHOIIEHHEM

X o o
R= pTS—, rAC x — JJIMHA TOH YaCTH NPOBOJHHKA, HA KOTOPOH ONIPEACIIACTCA HANPSHKEHHUE, [

YACIBHOE CONPOTHBIICHHE MPOBOJHHKA; S — IJIOINA/b ONEPEYHOr0 CEUEHUst ITOH JacTH Mpo-
BOJIHHKA.

2. Ilpu 0<x </ - HanmpsyKEHHE MPONOPLUMOHAIBHO JJIMHE Y4YacTKa, 3HAYMT, IUIOLAAb MOIe-
PEYHOI0 CeUeHUs IPOBO/IHUKA IIOCTOSHHA.

3.1lpu /| < x </, HampsXXeHHE TaKKe IMHEHHO 3aBUCHT OT [UIMHBI y4acTKa; 3HAYHUT, IUIOLIAb
NONEPEYHOro CEYCHHUs MPOBOAHUKA HA 3TOM YYAacTKE TOXE MOCTOsAHHA. OJHAKO MOKa3aHUA
BOJIFTMETPA Ha 3TOM Y4aCTKE MPOBO/IHMKA YBEJIMYUBAIOTCSA MEIUICHHEE, UeM Ha NEPBOM, IO-

.OTOMY IJIOH[a[Ib MOMEPCYHOr0 CEYEHHUsI NPOBOJHHKA HAa BTOPOM YYacTKe OOJbIIE, YEM Ha
IEPBOM

29

BosMoxxHoe pemenue

1. CkopocTs maibel v B TOuke B HailaéM n3 GanaHca 3Hepruu wanbsl B Toukax A U B ¢ yué-
~ mo’
TOM IIOTE€PH HA TPCHHUE: = mgH — AE.

Orcrona: v’ =2gH —7‘%.

2. OnpeaenuM BpeMs NONETA f maildbl U3 TOUKH B B TOUKy D U3 COOTHOLICHUS
2

) t . v
y= usma-t—gT =0, rae y — BepTUKaJabHasi KOOpJIMHATA 1AKWObl B CUCTEME OTCYETA ¢ Haya-
2vusina
, b4
3. JanbHOCTh nonéta BD onpeaenuMm, NOACTaBIsAs 3TO 3HAYEHHUE ! B BBIPAXKEHHUE ISl TOPH-
2
“ o o . 1% .
30HTAJBHON KOOPJAMUHATHI X IAHOBI B TOH XK€ cucTeMe oTcuéra: BD =vcosa -t =-—sin2a.
4

JIOM KOOpJHUHAT B Touke B. Orcona: ¢ =

2
4. [ToncTaBiisgs B BeIpaX€HHUE 11 BD 3Haue€HHE v °, IOTyYaeM:

BD = Z(H ~§£)sin2a. Otcroma: AE = mg(H —i)
mg 2sin2a

OtBet: AE =2 JIx. ‘
Homyckaercs otBeT AE = —2 ][, €ClIi U3 TEKCTa PELIEHHUs CIEeAyeT, YTO pedb UAET 00 Hu3Me-
HEHHHU MEXaHHUYECKOH 3HEPrHH
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[ 30 ]
Bo3moxHoe pelnieHne

1. AproH sBIAETCS OJHOATOMHBIM Ia30M, NMOAYHHAIOLIMMCS ypaBHeHuto Kianedpona —
MeHnzeneesa: pV = vRT, BHyTPEHHSS DHEPIUs OJHOATOMHOIO HACaJBHOIO ra3a NponopiHo-

HaJIbHA TEMIIEpaType:
U =%vRT, TakK 4ro U, :%vRTz.

2. C nomouplo ypaBHeHus Kianeiipona — MeHjeneesa M yciaoBus pacuwupenus V\T, =V,T,

3 p
OIIpENENIMM KOHEUHYI0 Temneparypy 7, =T, %2— U BHYTPEHHIOIO JHEpruwo U, = EVRTl p—2 .
1 1
3. YMeHbllIeHHEe BHYTPEHHEHN DJHEPTHH NP paciupeHun AU =U, -U, = %vRT1 ~ 3740 ITx.

4. B COOTBETCTBHMH C IIEPBBIM HA4YajOM TEPMOJHMHAMHKH YMEHBLICHHE BHYTPEHHEH 3HEPTHH
PaBHO COBEPIIEHHOM padoTe M KOJIUYECTBY TEIUIOTHI, OTAAHHOMY rasoM: AU =(Q + A4, 103To-

My O =AU — A~ 1247 [Ix.
OtBet: O ~ 1247 Ik

31

Bo3moskHoe penienne

mo*
KuHetnueckas 3Heprusi HOHa IIp4 BXOJE B MArHUTHOE 110J1€ > = qU, (1)

rae m, v ¥ g — COOTBETCTBEHHO Macca, CKOPOCTh M 3apsijl HOHA.
B MarHMTHOM 1osie Ha HOH AeHCTBYeT cuia JlopeHla neprneHauKyaspHas CKOPOCTH HOHA U
BEKTOPY MarHMTHOM MHIYKUMH F =quB, npuaamouas eMy LEHTPOCTPEMHTEILHOE YCKOpe-
v % |

Hue a =—. [lonyyaem: quB =m=. 2

" =g y q R )
Pemras cucreMy ypaBHenwi (1) u (2), Haxogum:
B=L ™ =L {2.10*.5.107 =0,5 Tn.

R g 02

Oteer: B=0,5Tn

32

Bo3moxHoe penienue

1. B repMeTHYHO 3aKpBITOM KOHTEHHEpE MEPBOHAYAIBHO HAXOAATCS MOJIOHHH M aTMocdep-
HBli BO3AyX. B mpouecce pagvoakTHBHOTO pacnaja MOJIOHHsS B KOHTeHHepe OyayT obpaso-
BBIBATHECS aTOMBI CBHHIA U T€JIMA, B pe3yjbTaTe 4€ro HCKOMOE AABJICHUE B KOHTeWHepe Oy-
JIeT CKJIA/IBIBATLCs M3 MaPLHAIbHBIX JaBJICHHH BO3AYXa p, HTEIHs p,, T.€. p=py+p,.

2. [TapumanbHO€E JaBICHHE TEIHS MOXHO OIMpPEIESHTh C MOMOLIBIO ypaBHeHHs Kianeipona —

m .
Menneneesa: p v =—LRT,, rae V — 06BéM KOHTeHHepa; T, — abCOI0THas TeMIeparypa B
By

HEM; m; M |1, — COOTBETCTBEHHO Macca U MOJISIpHAs Macca rejus.
3. K onpenenéHHOMYy MOMEHTY BPEMEHH ! 4MCJIO aTOMOB rejus N, paBHO YHCIy pacIiaB-

IIIUXCS aTOMOB ITOJOHHS M MOXET OEITh Oonpenes€eHo C NMOMOIIBI0 3aKOHa paauOaKTHUBHOIO
t

T m
pacnaga: Ny =N ,~-N u N=N,-2 T roe N, =—N , — Ha4YaJIbHO€ YMCJI0 aTOMOB IIOJIOHHS;
p

m H p — COOTBETCTBEHHO HadallbHasg Macca IOJOHHA M €ro MoJuipHasg Macca

(0,210 xr/Monp); N — OCTaBIIEeCs K MOMEHTY BPEMEHH ! YHCJO aTOMOB MOJOHHS, T — ne-
pHoJ oJlypacnaja nojJoHHUs.
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4. Yucno MoneH TMOJYYHUBIIEroCs B pe3ybTaTe pacnajga rejivs paBHO HUCITY MoOJIEH pacnaB-

m N m, N Ly L
werocs nonouus: —- =2 = L. cpenoparensho, —=—21-2 T |=2/ 12 T |
B ouoNy n Ny [

B pe3ynbraTe MaTeMaTHYECKUX NTPE0OPa30BaHKUM MOTyYaEM:

_ 15
mRTo[l—Z T} 1,5-103-8,3-318-{1—2 140]

(p—pon (1,4-10° -10%)-0,21
1y

1,5-107.8,3-318-[1-2 ¢

- — ~75-10° Mm% = 75 em®.
(1,4-10° =10°)-0,21

OtBeT: V =75 oM’
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BAPHAHT Ne 10

28

Bo3moxkHoe pelueHHe

1. [To MpOBOMHHUKY TEUYET MOCTOSIHHBIM TOK, MO3TOMY MO 3akOHy OMa Ui y4yacTKa LENH

’ o ’ X
U = IR. ConpoTuBIeHHUE JIFOOOH YaCTH MPOBOJHMKA R ONpENenseTcss COOTHOLIEHHEM R = P

rae x — JJIMHA TOW 4acTH NPOBOJAHHUKA, HA KOTOPOH OINpEAESIeTCs] HAalIPSIKEHHUE; p — YACIbHOE
COMPOTHUBJICHUE 3TOHW YaCTH NPOBOJAHHUKA; S — TUIOLIAb [IOTIEPEYHOI0 CEYEHHUsl NPOBOIHHUKA.
2. Ilpn 0<x <!/, HampsHKEHHE NMPOMNOPLUHOHAIBHO AJHHE Y4acTKa; 3HAUHT, YJEIbHOE COMNpO-

TUBJICHHE NPOBOJHHKA OCTOSHHO.
3. lpu /, < x <, HanpsDKEHHE TAKOKe JTUHEWHO 3aBUCHUT OT [UIMHBI YYaCTKa; 3HAYMT, yIEIbHOE

CONPOTHUBJICHHE NMPOBOJHHKA HA 3TOM YYaCTKE TOXKE [IOCTOSTHHO. OIIHaKO MMOKa3aHHUA BOJAbT-
METpa Ha 3TOM YYaCTKE IMPOBOAHHKA YBECIWYHBAIOTCH 6510Tpee, HYEM Ha IIE€PBOM, NO3TOMY
YACJIbHOE CONIPOTUBJICHHUC NPOBOJHHUKA HA BTOPOM YYACTKE 60Hb]].le, 4E€M Ha NICPBOM

29

Bo3MmokHOe pelieHne

1. CkopocTh makbel v B Touke B HalnéM u3 GanaHca SHEPriu 1Maibbl B Toukax 4 u B ¢ yué-

2
mv
TOM IIOTEPH Ha TPEHHE:!

=mgH — AE.

Orcrona: v’ = 2gH—£.
m

2. Bpems ¢ monéra mai6bl H3 TOYKH B B Touky D ONpee M U3 3aBHCHMOCTH
2

y=usina-t—&:0,
2
IIe y — BEPTHKAJIbHAs KOOpAMHATA LIAKOBI B CUCTEME OTCUETA C HAYATIOM KOOPAMHAT B TOUKE
_2vusina
—g .
3. ManeHoCTh nonéra BD onpenensieTcs u3 BBHIPAXKEHHS O TFOPHU30HTAJILHON KOOPJIHHATHI X
LIAiOBI B TOH JKe CHCTEME OTCYETA:

B. Orcroma: ¢

BD =pcosa-t = -U—sin2a.
g

4. IloacTaBnsis B BelpaXkeHHe Ui BD 3HaueHue v 2, oJIy4yaeM:
BD = 2(}1 —ﬂJsin 2a.
mg

5. OTcroaa HaxoAUM MacCy mWaibel: m = 2AE sin2a =0,05 «r.

- g(2H sin2a - BD)

OtBer: m = 0,05 kr
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Bo3MoxkHoe pelienne
1. Apron ABJIACTCA ONHOATOMHBIM I'a30M, NOAYHHSAIOIIUMCS ypaBHeHHIO Knaneiipona — MeH-
aeneeBa: pV =vRT, BHYTPEHHSS SHEPIHs OJHOATOMHOIO HACAIBHOIO r'a3a NPONOPLUHOHAJIbHA
TEMIIEpATYPE:

2
2. C momowsto ypasHenus Knaneiipona — Menneneesa u ycioBus pacumupenus V\T, =V,T,”

U =§vRT, Tak 410 U, :%vRTZ.

OMNpPEIEIMM KOHEUHYIO Temneparypy 7, =T, % 1 BHYTPECHHIOIO 3HEpruio U, = %VRT1 &.
1 - P
3. YMeHblIeHHE BHYTPEHHEHN SHEPruu 1pH pacuIipeHnu

SVRT,(1- | P2 ~ 3740 [T,
2 P

1

AU=U,-U, =

OtBeT: AU ~ 3740 Ix

EN

Bo3moxkHoe pelienue

KuHeTnyeckas 3Heprus HoHa MnpHu BXOJIE B MAarHUTHOE 110J1€ m‘l2) =qU, (1)

rae m, v M g — COOTBETCTBEHHO Macca, CKOPOCTh U 3apsi/ MOHA.
B MarHMTHOM 110jI€ HA HOH ACHCTBYeT cuia JlopeHua, neprneHauKyIspHas CKOPOCTH HOHA U
BEKTOPY MarHMTHOH HHAykuuMH F, =qUB, npuaaioumas eMy LEHTPOCTPEMHUTENBHOE YCKOpPE-

2 2

HUE Ay = UT [Tonyuaem: gUB = mUT 2)

Pemas cucremy ypaBHenu#t (1) u (2), Haxogum:

2p2 -2 -2
m_R°B"_4-1077-25-107" _5 197

q—— U= 2.104 kr/Kot.
OTBeT: %1— =5-107 xr/Kn
32 .
Bo3mo:kHOe pelieHne

1 B repMeTHYHO 3aKphITOM KOHTEHHEpE MEepBOHAYAJBLHO HAXOAATCS MOJOHUH M aTMmocdep-
HbIH BO31yX. B mpouecce paavoakTHBHOTO paciiajia MnoJioHUsl B KOHTelHepe OyayT oOpa3oBbl-
BaTbCsl aTOMBI CBMHLA M Teilus, B PE3yJbTaTe€ YEro MCKOMOE J1aBJ€HHE B KOHTEHHepe Oyner
CKIIa[IbIBATHCS U3 MapUHaIbHLIX 1aBJIE€HHH BO3yXa p, U TEIUd p,, T.€. p=p,+ p,.

2. ITapumanbHOE JABJICHHUE IeJIUsl MOKHO OIPEEINTh ¢ OMOILLbI0 ypaBHeHus1 Kianeipona —

m . ~
Menneneesa: pV =—LRT,, rae V — 00bEM KoHTelHepa; T, — aGCONIOTHAs TeMIEparypa B
[

HEM; m U [, — COOTBETCTBEHHO Macca U MOJIIpHas Macca reus.
3. K onpenenéHHOMy MOMEHTY BPEMEHM ! YHUCJIO aTOMOB Felus N, pPaBHO YUCIy pacrias-

LIMXCS aTOMOB ITOJIOHHMS M MOXET OBITh OmnpeaCJCHO ¢ NMOMONIbI 3aKOHA PAJHOAKTHBHOIO -
t

T m
pacmaga: Ny, =N,-N u N=N,-2 7 rae N,=—N , — HAayaJbHOE YHCJIO ATOMOB TOJIOHMUS;
v}

m M | — COOTBETCTBEHHO HAyalbHas Macca IIOJIOHMS W €ro MoJisipHasi Mmacca
(0,210 kr/Monb); N — ocTapieecs K MOMEHTY BPEMECHU ! YHUCJIO aTOMOB NOJIOHUs; T — rme-
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pHOA NoJTypacnaja MOJIOHHS.
4. Yucno MoJeH nosydMBIIErocs B pe3yJibTaTe paclaja rejids paBHO YMCIy MOJIEH pacrias-

! t
m m N m N s m i
1Ierocs NojAoHus: —- = — = —L: cnenoBarenpHo, —=—2|1-2 7 [==| (-2 T |,
Hy N, Hy Ny u
B pesynerare MatemaTHuecKux npeoOpa3oBaHUil (B pEUICHUH OHM JOJDKHBI OBITH MpEencTaB-
JIEHBI) TOTY4YaeM:

(p— PV (1,3-10°-10°)-80-107%.0,21

L 15
RT,|1-2T 8,3-318-[1—2 140}

(1,3-10° -10%)-80-107%.0,21 .
_( ) 2l 21,210 kr~ 12T

_1
8,3-318-(1—2 4}

OtBer: m=1,2 1

m =
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BAPUAHT Ne 11

28

Bo3mMoxHoOe penlenue

1. POTOTOK HACBILICHUS YMEHBILIUTCS.

2. TlockobKy 3a JIMH30i CBET MAET mapauleNIbHBIM MyYKOM, TOYEYHbIH UCTOYHHK CBETa HAXO-
JUTCS B IIepeHEM (POKYCe JIHH3BI.

3. IloaToMy B ci1yyae JHH3b! C OOJABUIMM (OKYCHBIM PaCCTOSHHEM MCTOYHUK CBETA HAXOIMTCH
Ha OOJIbIIEM PACCTOSHUH OT JNIHH3bI (CM. PUCYHOK).

s s
> F|<F2

4. B pe3ynbrarte
(pOTOHBI, IONA/AOLIME HA TIEPBYIO JMH3Y OIU3KO K €& Kparo (Ha JEBOM PHCYHKE 3TO 061acTh
OT MyHKTHPA [0 Kpas JIMH3bI), YKE HE TONafaloT Ha BTOPYIO JIHH3Y. [103TOMy uncio GOTOHOB,
NMafaloLIMX Ha BTOPYHO JIMH3Y B €IMHHULY BPEMEHH, MEHBLIE, YEM Na/AI0IIKX Ha [IEPBYIO.

5. POTOTOK HACHIILIEHUS NTPONOPILMOHAJIEH YKCIy (POTOHOB, NMaJalMX Ha POTOKATO/A B €/U-
HHIly BpeMeHH. B npeniokeHHol ycTaHoBKe Ha (JOTOKATOM NMafaroT Bee GOTOHbI, POILEAINE
JNMH3Y, TI03TOMY (DOTOTOK HACBILIEHHS TIPM HCIONbL30BAHHM BTOPOW JIMH3bI OYJAET MEHBIIE,
YeM B IIEPBOM ClTyyae : ‘

29

Bo3moikHoe pelnenue

1. Haiiném makcuMmanbHOE CXKaTHE NPYXHHBI b, IpU KOTOPOM o

AN
rpy3 eui€é nokouTcs Ha ctoje. B ciydae cxkaTod mpyKuHbI Ha
rpy3 AEHCTBYIOT CHIIbI, I0Ka3aHHbIC HA PUCYHKE (CaMa MpyXKHHA
He Moka3aHa). BHAHO, 4TO cuily YNpyrocTH ypaBHOBEUIMBAET B
cuna TpeHus Mmokos. [lpH MAakCHMMAalbHOM CHKATHW TPYXKHHbI F < >F o
UMEEM:
= - - _ wmg
kb=max £ ... =HUN =pumg. Otcroma b= = 7 Z 7
mg

2. M3MeHeHHe MEXaHMYECKOM DHEPrMM CUCTEMbI TEl «rpy3 +
MPY>KHHA» NPH TEPEXO/e U3 HAYATBHOTO COCTOSHUS B KOHEYHOE PABHO PabOTe CHIIbI TPEHHS
CKOJIbXKEHHA:
2 2
%—% =—umg(d+b).
I1o ycioBUIO 3a1auH NPOHACHHbIH rpy3oM myTh d + b > 0.
ITosToMy, cokpaTHB Ha (d + b), IPUXOIHM K YPaBHEHHIO:

k

i(b_d) = —umg.
Yyrs, uto —“—’2—75 = b, IOJYYHM ypaBHEHUE OTHOCUTENBHO -
h—d =-2b ¢ pemenriem d =3b. Takum obpa3om, d = &%E .

Otcropa: m= kd 2,5 KT.
3ug

OTtBeT: m=2,5Kr
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Bo3mo:xkHOe pelieHHne

Jlns onpeneneHust KOJMUYeCTBa TEILIOThl (), HEOOXOAHMMO CJIOXKHUTH KOJHUYECTBA TEILIOTHI,
COOOIIEHHBIE ra3y Ha yuacTKax 1-2 u 2-3: Q),; =0, +0,;.

Ucxons n3 npuBeaéHHOro rpadrka, MOXHO CAENaTh BHIBOJ, YTO Ipouece 1-2 sBjsgercs H3o-
Py Py

XOpHBIM. JlJ1s HETOo, Kak cienyeT U3 ypaBHeHusi Knaneiipona — MeHpaeneesa, T =7 s OTKy-
1 2
. .
aa P TZ =2. CnenosarensHo, 7T, =T, P 2T, =300-2=600 K. Pabora rasa B mpouecce
P 1 4 ’
1-2 paBHa HYJIIO,

U711 HETO NEPBLIA 3aKOH TepMonHHaMHKH C Y4YETOM BBIPa)KCHHUA 1JIsl BHYTPEHHEH DHEPrUU
OAHOATOMHOI'0 UACAITBHOI'0 rasa NpuHUMaeT BHA!

3 3
0,, =AU, = EVR(Tz -T))= 5 VRT, = 3,74 xllx.

IIponecc 2-3 sBnsieTcs n306apHBIM C aBICHHEM p = p, = const, 1JI HETO NEPBbIH 3aKOH Tep-

MOJMHAMHUKH NPHHUMAET BHUI Q,, = AU, + 4y, T1e AU23=%VR(T3—T2) — H3MeHeHHe

BHYTPCHHEH 3HEPIUM Ia3a, A,, = P (V3 ~V2) — coBepI€HHas rasom padora. M3 ypaBHeHus

Knaneiipona — Menneneesa p/ = vRT cienyer, 4to

0s3 =3VR(T,=T,) + VR(Ty =T,) = 3R(T, T, ). Taxu oGpazom, Q,, = 2VR(Ty-27,) = 6,23

KJ[x.
3 5

B pesynsrate 0, =3 vRT, +§vR(T3 —2T,) =10 kJLxk.

OtBet: Q ~10 xJ[x
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Bo3MokHOe pelieHue

Iloka k104 3aMKHYT, 4epe3 KatywmKy L Tedér Tok /, onpenenseMbplii BHYTPEHHUM CONPOTHUB-
JICHUEM HCTOYHHMKA H CONPOTUBIICHUEM JIAMITIOYKHU:

£ ER
I= , KOHJICHCATOp 3apsiKeH JI0 HanpsiK U= IR= .
TR bi| p 3ap bi npsikeHust: U= IR TR

2
!
DHeprus 31eKTPOMArHUTHOTO 10N B KaTylKe L: %— .

2
ER
r+R

DHEprus JIEKTPUIECKOTO MO B KOHACHCATOpE: —

ITocne Pa3MbIKaHUA KJIY0O4a HAYHHAIOTCs 3aTyXarolue 3JIEKTPOMAardHuTHLIC KOHeﬁaHI/IS{, H BCA
JHECPrus, 3anacéHHas B KOHJCHCATOPE U KaTylIKE, BBIACIUTCA Ha JIAMIIC!

2 2 2 2
po CU* L :C(ER)2+ £
2 2 2r+R)Y 2AR+r)

Ortset: £=0,172 JIx

L=0,172 Jix.
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Bo3MokHoe pelieHue

' E
Kos(puLueHT noae3Horo AeHCTBUS JIEKTPOCTAHIHH 1 = E—‘ rae E, — 3Heprus, Beipabarhl-
2 .

BaeMasi JIEKTPOCTaHIHeH, E, — JHEPrHs, BbIIEIAIOMAACS B PE3yIbTaTE AACPHBIX peaKuMii
Jenenus ypaHa. B coto ouepensn, £, = Pt, rae P — MOILIHOCTb 3JIEKTPOCTAHLUH,  — BpeMs
eé pabotbl, a E, = NE,, rae E, — 3HEprus, BbLACHAIOMIAACA B PE3yJIbTaTe ACJICHUA OLHOTO

sapa ypaHa, N — KOIMYECTBO pacliaBUIMXCA Alep ypaHa. MonspHas macca ypaHa-235 paBHa
pn=0,235 KI/MOJIb, CJIEAOBATEIbHO, YHCJIO paclaBIIUXCsA aTOMOB MOKHO CBA3aTh C MaccoH

ypaHa COOTHOLICHHEM: N = %’—N 4 B ﬁTore, nojay4aem:
_ Pmp 3810°-7-24-3600-0,235

"N E, 1.4-6-105.200-1,6-10
OtBeT: 1 =20%

~ 0,2 =20%.
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BAPUAHT Ne 12
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Bo3moxkxHOE pelieHHe

1. ITopuieHs caBrHETCS BBEPX. Temneparypa rasa B COCy/1€ IIOHU3UTCA.
2. IlycTh Macca nmopuiHs M, a riomazip ero oCHoBaHus S. ATMochepHoe AaBIeHHE Haj MOpL-
HEM paBHO Pars> - NIEpBOHAYAIBHOE JaBleHUE rasa

B COCyle  DPaBHO p,. Ilockonpky — MOpHIEHP  TEPBOHAYAIBHO  HAXOJHUTCA

Mg
B PABHOBECHH, P = Py, + o
3. IIpu nBmxeHun nHdTa C yCKOPEHHEM ¢ , HAPABIEHHBIM BHHU3, MIOPIIEHb CABHHETCS U 3aii-
MET OTHOCHUTEIIBHO COCY/la HOBOE IOJIOKEHHUE PaBHOBECHS, B KOTOPOM JaBJIEHHE ra3a B COCy/ie
M(g—a)
S

YHCIIa YACTHIl HET, yMEHBLICHHUE AABICHUS BO3MOXKHO TOJIBKO 3a CU€T pacumiMpenus rasa. [Ipu
3TOM ra3 coBepuiaer pabory 4>0.
4. TlockoneKy coCy[ TENJIOW30JIUPOBAHHAIM, ra3, HAXOSIIUICS MO/ MOPIIHEM, YYaCTBYET B

aquabaruueckoM nporiecce. B 3ToM ciydae, o nepBoMy 3aKOHY TEPMOAWHAMHUKH, a3 COBEp-
| wiaet paboTy 3a CYET YMEHBIICHUS BHYTPEHHEH SHEPrHH.

5. YMeHblIEeHHE BHYTPEHHEH 3HEPIUH rasa MOBIEYET 32 COOOH NOHMKEHHE €ro TEMIIEPATYPhI

(AU = ngAT)

CTAHET PaBHBIM p, = p, . + < p,. T1OCKONBKY COCYy[l TEMION30JUPOBAaH U U3MEHEHHS

29

Bo3moxHoOe pellieHHe

prCOK CABHIac€TCd C MECTa NIPpH YCIOBHH, UTO CHIIA, JICI/ICTByPOHIaH Ha HEro CO CTOPOHBI HHU-
TH, CTAHET 00JIblIIE MAKCHMAJIBHOM CHIIBI TPCHUS ITOKOS:

T>FTp vae.» 1 > nMg.
Bropoit 3akoH HploTOHA U1 TPY3HKa B HUKHEM TNOJIOXKEHUH:
2
% =T - mg. (1)

3aK0H COXpaHEHHs] MEXAHHYECKON DHEPIUH:

mo* 2mgh:mu2 )
2 7L L '

mgh =

Ioacrapmsas (2) B (1) nonyuum:

2
2mgh
T_mU +mg = mg +mg =mg 2—h+1 >].LMg,0TKYIla m> HM
. I I 2h
TH

OtBeT: m > 2

== +1

L .

I[OI’IYCKaeTCH OTBET B BUAC PABCHCTBA
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Bo3mozxkHoe PEIICHHE

[TpoOka BBICKOYHMT, €CJIM CHJIA, C KOTOPOi ra3 JaBUT MU3HYTPU Ha MPOOKY, NPEBBICHT CyMMap-
HYI0 CHJIy JIaBJIEHHS] aTMOC(EPHOro BO3AyXa CHapyXH Ha NPOOKy M TpeHHs MPOOKHU O Kpas
OTBEPCTHA. A 3TO NPOHM3OMAET, KOT/Ia JaBlIEeHHE Tra3a NMPEeBLICUT aTMoc(hepHOe AaBlieHHE Ha
BEJIUUUHY Ap = E, OTKyHa: s=-—.

s Ap
[TockosibKy H3Ha4albHO JaBJIEHHE Ta3a B COCY/le paBHO aTMOC(hEepHOMY, HMEHHO TaKoe H3Me-
HEHHUE JIaBJICHUs ra3za B COCYyZE ONpeesseT NpeaebHOe KOJIMYECTBO TEIUIOTHI, MEpEeNaHHOE
rasy.
[Tockonbky 00b€M V' raza He MeHseTCs, HW3MEHEHHE JIaBJICHUs Tra3a CBS3aHO
¢ u3MeHeHueM ero temmepatypsl 7. CornacHo ypaBHeHuro Kianelipona — Menneneesa V-Ap
= VvR'AT, rie v — KOJIMYeCTBO ra3o00pa3HOro BEMIECTRA.
Y1o0Obl HATH U3MEHEHHE TEMITepaTyphl ra3a, 0OpaTuMcs K EpBOMY 3aKOHY TEPMOIHUHAMUKH:
AU = A+ Q. B HaweM ciydae pabota BHeNIHUX ciil 4 = 0, IOCKOJIbKY 00BEM raza HE MEHA-
eTCsl,  U3MEHEHHE BHYTPEHHEH 3HEPIrUM ra3a paBHO KOJHYECTBY IOJyUYEHHOM MM TEIUIOTHI:
AU = Q.

3

JIns upeanbHOTO OJHOATOMHOro raza umeeM: AU = EvR-AT. CootHecst 3T0 PaBEHCTBO C

ypasaennem KianeipoHa — MenzeneeBa u paBeHCTBOM AU = Q, Haxoaum: V-Ap = %AU =

2 20 2-15-10° 5
= =—===_ " =5-10"Ila.
BQ’ P =3y 3.2.1072
CiaenoBaTeNIbHO, s = 100 _ 2:107* M.

5.10°
Oteer: 5 =2-10" M
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Bo3moxkHoe peleHue

1. K MmomeHTy ) = 0 KOHIEHCATOp MOJIHOCTBIO 3apPsKEH, TOK B
JI€BOM YacTH CXEMBI (CM. PHCYHOK) paBeH HYJIIO, I03TOMY Ha-
NpsHKeHUE MEXTy oOKIankaMu KoHaeHcatopa paBHo JD/IC E,
CE’
5
2. B MomeHT ¢t > 0 HanpspkeHue Ha koHaeHcarope U paBHO Ha-
NpspKeHUIo /R Ha pe3ucTope B MPaBoOd YaCTH CXEMBI (CM. PHCY-
HOK). DHeprus KOHAEHCAaTopa B 3TOT MOMEHT
' 2
2 C(IR :

2 2 —

Er—__ Co=
3HEprHus KOHAeHcaTopa W, =

k

3. Ilpenebperas norepsiMu Ha U3ITyUeHHE, [10JyUYaeM OanaHC JHEPTUH:

2 C(IR)
Wy=W+Q, uu Cé:’ = (2) +0,

1 2 20

S ET -2 = :
; E C 00 kOm
OtBeT: R=100 kOM

OTKyJa R =

Bo3moxkHoe pelienue

Cua, neficTByrollas Ha 3apsjl O CTOPOHBI 3JIEKTPUYECKOro I10J1s1, HANpaBlIeHa MPOTUBOIIO-
JIOKHO BEKTOPY E. Benuuuna cuibl onpeaenserca GopMylon F| = }q[E :

Cwuna JlopeHua, neicTByIOLLas Ha 3apsil CO CTOPOHBI MAarHUTHOTO MOJIS, HAaMpaBjeHa no mpa-
BHUJIY JIEBOM PYKH INEPIEHAMUKYJISAPHO IJIOCKOCTH YepTekKa «OT HAc». BenuuuHa cuisl onpene-

naeTcs popmynoi F, = }q|uB sina. BenvunHa pe3yabTUPYIOLIEH CUbl F = ,/Flz +F22 .

2
F:]q’\/E2+(uBsina)2 =1,5-107". 1200%[105.0,03.!2—2] ~3,7-10° H.

OrTBerT: F=3,7-1079 H
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