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BBEJEHME

YBakaeMbl€ BBIMYCKHHUKH CpeHeH MKOIbI!

Ilepen BaMu HOBasi kHura «ONTUMaIbHBIH OaHk 3anaHuit 111 noarotoBkH k EI'D. ExuHbIA rocynapcr-
BeHHBIH dk3ameH 2015. Ousukay». OHa NpeaHa3HaYeHa I MOATOTOBKH 00y4alolMXCs K HTOrOBOH NpoBep-
Ke 3HaHHUi U yMeHuii no gusuke (B ToM 4ucie u B popme EI'D).

Peub He HIET O «HATACKMBAHMH» YYAIIMXCS Ul YCIEUIHOM crady dk3aMeHa no ¢usuke B popme EI'D,
x0T, 6€3yCI0BHO, OHH 3HAKOMATCA C 3aaHiAMH EI'D U3 OTKPBITHIX BApHAHTOB NPOLLIBbIX JET.

B nepBoii 4acTH KHHTH JAlOTCA pekoMeHaaluu no noaroroske k EI'D-2015 r. Kpome Toro Ha mpumepe
OJTHOH TEMBI, IPHUBEIECHB METOAUYECKHE PEKOMEHIAIMH M0 aHAIM3Y Pa3HOro THIIOB 3aJaHHMH, BCTPEYAIOLIHMX-
ca B EI'D o ¢usuke.

Bonpmas yacTe KHUTH — TEMaTHY€CKHE TPEHHPOBOYHBIE MAaTEPUAIbl O BCEM pa3JiellaM IKOIBHOIO Kyp-
ca GU3MKH. DTOT MaTepHal MOTYT HCIONb30BaTh YUUTENS NPH NPENOJaBaHHH (U3HKH U yJalIuecs NpH U3y-
YeHUH (HU3UKH HA YPOKaxX M B MPOLIECCE CAMONOATOTOBKH. KHHra colepXHT oOHUpHYI0 MOAOOPKY 3aAaHui
pa3HOro XapakTepa: 3aJaHMi ¢ BHIOOPOM OTBETa, 3a/laHHil Ha MOJYYEHHUE YMCIOBOTO OTBETA, 3aJJaHHA Ha CO-
MOCTaBJICHHE JBYX KJIACCOB MOHATHH W 3aJaHU# ¢ pa3BEPHYTHIM OTBETOM (TPOBEPSIOILMX YMECHHE aHAIHU3H-
poBaTh (PU3UYECKHE MPOLIECCHl U peliaTh pacuéTHbIE 3amaud). OHHU OXBaTHIBAIOT BECh MAaTEpHal, H3y4cHHE
KOTOPOT0 NpeaycMoTpeHo koaupukartopoM EI'D. ‘

3ananus ¢ BLIGOpPOM OTBETAa M 33JaHHS Ha YCTAHOBJICHHE COOTBETCTBHA B TPEHHPOBOYHBIX MaTepHalax
pacIpeneseHsl o 15 TeMaTHuecKuX 610KaM, COOTBETCTBYIOLIMM TEMaM LIKOJBHOTO Kypca GH3HKH AJIs Cpel-
Hel (ImoysHOM) mKoMbl. OTO ObserdyaeT UX HCIOJB30BAHHE HE TOJBKO JJIf HEMOCPEACTBEHHOHW MOJATOTOBKH K
EI'D, HO U B Xole cHCTeMaTH4YeCKoro u3ydenus ¢usuku B 10-11 xnaccax. Takoe HCIOIb30BaHHE MOCOOHUS
MO3BOJIAET Y4allMMCs HE TOJIbKO NMPUBBIKHYTH K XapakTtepy GOpMyJIHpOBOK 3afaHuil B paMkax EI'D, HoO H
npUOOPECTH GOJIBIION ONBIT AEATENBHOCTH 10 IPUMEHEHHIO [IOJIyYaeMBbIX B ILIKOJIE 3HAHHH I aHaJIH3a pas-
HOOOpa3HbIX ¢u3uyeckux npoueccoB. Ko BceM 3amanusam aarotca oTBeThl. [ 3amaHuH ¢ pa3BEPHYTHIM OT-
BETOM IpeAIararoTcs o6pasLbl BO3MOXKHOTO PELICHH.

B TMpunoxenun 1 JaH CIHCOK GOPMYJI, KOTOpHIi OXBATHIBAET BECH KYPC IIKOJNBHOM (u3nkh. OUeHb 1o-
JI€3HO TIPH MOJATOTOBKE K 3K3aMEHY COCTaBHUTh CIIMCOK OYKBEHHBIX 0003HaueHHH BXOJALIMH B GOpMyJbI Be-
JIMYMH ¥ €[IMHHULl U3MEPEHHs Kaxaod. OOpaTuTe BHUMAaHHUE, YTO B Pa3HBIX YaCTAX Kypca OfHA U Ta e OykBa
MOXeT 0003Ha4aTh pa3Hble PHU3HUECKHE BEIUYHHBI (BEC U MOIIHOCTH WJIM YHCIO MOJIEH U yacToTy). B 1O *%e
BPEMS B Pa3HBbIX yueOHHKaX M y4eOHBIX NOCOOUAX OJHA M Ta )K€ BETHYHMHA 0003HA4aTHCH Pa3HbIMH OyKBaMH
(HanpuMep, pacCTOSHHE OT JIMH3BI 10 HCTOYHHKA CBETa H €ro H3o0paxeHus). Taxke none3Ho, GopMyITHpOBKH
3aKOHbI, Ha3BaHHBIE M0 UMEHH NEPBOOTKPBIBaTeENEH, IpeoOpa3oBaTh B 3aKOHBI O BBIYUCICHHH (QU3HUECKHX
BEJIMYUH (Hanpumep, 3akoH Jxoyns — JleHna — KOMIHYECTBO TEIJIOTHI, BBIAEIAIOWICHCH B NPOBOJHUKE IPH
MPOTEKAHUH 110 HEMY TOKa). :

OO6patute BHMMaHue Ha [IpunoxeHue 4, B KOTOPOM JaHbI 3a/laHUs IKCIIEPUMEHTATIBHOTO XapakTepa, B
KOTOPBIX Bbl HE TOJIBKO JOJDKHBI M3BJIE€Yb HHGOPMAIMIO O MOKAa3aHWAX NMpHOOpax, HO U, H3MEPHUB JHHEHKOH
OIpeIc/ICHHbIE PACCTOSAHMSA, OTBETUTh Ha BONPOC 3aJayH, MCHOIB3Yys UIMHY MacIITabHOro OTpe3ka WiIH OT-
HOIIIEHHUE JUITMH Pa3HbIX OTPE3KOB. Takue 3aaHHsa MOTyT BoiTH B BapuanTtel EI'D 2015 roaa.



Paznen I. PEKOMEHJAIIAA IO NIOATI'OTOBKE
K EJHHOMY I'OCYJAPCTBEHHOMY 3K3AMEHY B 2015 .

1. OcHoBHBbIe THIIBI 3aiaHui B BapuanTe EI'D H KpHTepHH HX OlleHHBAHHS

KoHTposbHbie H3MepuTeIbHBIE MaTepHaibl EI'D o ¢u3HKe no3BONAIOT YCTaHOBHTH YPOBEHH OCBOEHHS
BBIIIyCKHHKaMH (eJIEpajibHOrO KOMIIOHEHTa TOCYAapCTBEHHOTO O0Opa3oBaTeNIbHOTO CTaHAApTa CPEXHEro
(monHoro) obmero o6pazosanus. [IpHOPUTETOM NPH KOHCTPYHPOBAHHH 3K3aMEHAMOHHON PaGoTHl ABJISETCS
HEOOXOIMMOCTh TIPOBEPKH MPENyCMOTPEHHBIX CTAHAAPTOM BMOB AEATENBHOCTH: YCBOSHHE MOHATHHHOTO
anmnapara Kypca (pH3HKH, OBJaJCHHE METOJONOTHYECKHMH 3HAHUSMH, IPUMEHEHHE 3HAHHUI NIPH 0OBICHEHHH
($uU3HYECKUX ABJICHUHN U NIPH PELICHUH 3aay.

CTpykTypa H colepaHHE IK3aMEHAIMOHHO# paboTel EI'D no ¢usuke B 2015 r. CHIBHO H3MEHHJIACH 110
cpaBHeHHIO ¢ BapuaHTamu 2013-2014 rr. Pa6oTta Tenepb cOCTOMT M3 2 yacTeil, BKIIOYAIOIHX 32 3aJaHus,
Cpeln KOTOPBIX €CTh 3aJaHus HOBOH ¢opmbl. C geMoBepcueii BapuanTa 2015 rojla MOXHO 03HAaKOMHUTECS Ha
caiite ®UITH www fipi.ru.

3apanms 1, 2, 8,9, 13, 14, 19, 20 u 23 — 310 3ananus ¢ BBIGOPOM oTBeTa (Ha&Tcs 4 BApHAHTA OTBETA M
Cpelu HHMX NPaBHIBHBIA TOJIBKO OAMH, €ro cieayeT obBectH). B 3amanmsax 6, 7, 11, 12, 17, 18, 22 u 24 otser
HeoOX0IUMO 3amucaTh B BHAE Habopa U3 nByx mudp. OTBeT Ha 3aJaHMs 3aNMIIMTE B YKa3aHHOM MecTe. B
3aganusx 3-5, 10, 15,16, 21, 25-27 oTBer B BHAE YHCiIa HEOOXOAMMO 3amKCaTh.B yKa3aHHOM Mecte. IIpu mo-
Jy4EHHH YMCJIOBOTO OTBETA, €TO CIECAYET BBHIPA3HTh B TEX CAMHUIAX HU3MEPEHHS (QU3HYECKUX BEJTHMYHH, KOTO-
pble yKa3zaHbl B MeCTe HanmucaHus otBeta (_ B;  cM;  %). YacTo mocie mecra [uig OTBETa HET €IH-
HHI H3MEPEHHS], 3TO 3HAYHUT, YTO YHCIOBOK OTBET JOJDKEH OBITh Ge3pa3MepHBIM (HOMEP KPHBOM Ha PUCYHKeE,
K03(QGHLMEHT TPEHHUS, OTHOLIEHHE Macc ABYX Tel M T.I.). CBOMX €AMHUI] H3MEPEHHS B YKa3HOM MeCTeE MOCJIe
3a[aHHA MHCATh HE HyXHO, TaM 3allHCHIBACTCA TOIBKO YHCIO. BO3MOXKHO B yCIOBHH GyJeT yKa3aHO THI OK-
PYTJIEHHS YHCIIA, €CIIH OH ABJIAETCA HPPALIHOHANBHBIM (10 LEJIOr0, O COTHIX, A0 ABYX 3HaYAIIHX mdp).

OO6BezncHHBIC HOMEpPA OTBETOB M 3alMCAHHBIE B TEKCTE BapUAHTAa OTBEThl HA 3aaHHA IIEPEHECHTE B
Oyrank oTBeTOB Ne 1 psamoM ¢ HOMEpOM 3aJaHus.

Ha 3apanus 28-32 Tpebyercs aaTh pa3BEPHYTHIE PEILICHHU.

IIpu BeIMONHEHMH 3a1aHui Bel MoxeTe nonb3oBaThcs 4epHOBUKOM. ObpamaeM Baiie BHMMaHHe Ha
TO, YTO 3alIUCH B YEPHOBHUKE He OYIyT yUYHUTHIBATHCS MIPU OLIEHHBAHHH paboTHI.

OOuiee BpeMst BBHIIIOIHEHHS 9K3aMEHAMOHHOH paboThl — 235 MHHYT. MakCHManbHbIA NEepBUYHBIH Oast

3a BHIIOJHEHHE BCEX 3a1aHUH paboThl — 50 Gasios.

Ha pewmeHse 3aa4 NOBBIIIEHHOTO ¥ BBICOKOTO YPOBHEH CII0XXHOCTH OTBOAMTCA 56% OT MakcHMaib-
HOTO MEPBUYHOTO Oasia, Tak KaK 3TOT BH] ACATEIbHOCTH ABIAETCA Haubojee BaXKHBIM JUIA YCIELIHOTO Mpo-
JIOJDKEHHsI 00pa30BaHHUsA. 34€Ch MPOBEPAIOTCA YMEHHS MPUMEHATh (PU3HYECKHE 3aKOHBI H POPMYJIbI KaK B TH-
HOBBIX y4eOHBIX CHTYalMsAX, TAK U B HETPAJUIHOHHBIX CHTYALMAX, TPEOYIOMIUX MPOSABICHHA IOCTATOYHO
BBICOKOH CTENEHH CAMOCTOATENBHOCTH NPH KOMOWHHPOBAHHH U3BECTHBIX aJIFOPUTMOB ACHCTBHHA HIIKM CO34a-
HHMH COOCTBEHHOTO IUIaHa BBIMOJHEHHS 3a/IaHHS.
Kaxnplii BapHaHT 3K3aMEHAIIMOHHOHM pabOTHI BKJIIOYAET 3aJlaHHA MO BCEM OCHOBHBIM COMIEPXKATEIbHBIM
paszznenaM Kypca QU3HKH:

1) «MexaHuka» (KMHEMAaTHKa, AMHAMHKA, CTATHKA, 3aKOHbI COXPAHEHHSI B MEXaHHKE, MEXaHHYECKHE Koneba-
.HHS M BOJIHBI);

2) «MonekynspHas pusnka. Tepmoaunamukay;

3) «OnekTpoAMHaMHKa» (3JIEKTPOCTATHKA, NMOCTOSHHBIA TOK, MarHUTHOE IOJIE, HJIEKTPOMarHUTHas MHAYK-
1M1, 3J€KTPOMarHUTHBIE KONEeOaHHs U BOJIHBI, ONITHKA);

4) «KBantoBas ¢usuka» (sementl CTO, kopmyckylspHO-BOIHOBOH Oyanu3M, (u3HMka atoMa, QHU3HKa
aTOMHOTO A7pa).

TIpu 5TOM IS KaXIOro pasjena NpearaloTcs 3a4aHHs TPeX yPOBHEH CIOXHOCTH, a I IPOBEPKH HaHGO-

Jlee BaXKHBIX COJAEPKATENBHBIX 3IEMEHTOB HCIIONB3yIOTCA HECKOJIBKO 3aJaHHH Pa3sHOrO YPOBHSA CJIOXHOCTH.

Pa3nuuHble MIaHBI, O KOTOPBIM KOHCTPYHPYIOTCA 9K3aMEHALIMOHHBIE BAPHAHTHI, CTPOATCS MO0 NPHHLUILY CO-

JIEPXKATENbHOrO JOMOJIHEHHS TaK, 9TO B 1[EIOM BCE CEPHH BapHAHTOB 00ECIIEYHBAIOT JUATHOCTHKY OCBOECHHUS

BCEX BKJIIOUYEHHBIX B KOTH(PHKATOP COAEPKATENBHBIX HJIEMEHTOB.
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Bo Bropoii yactu KM cocpenoTouensi HanGoee CIoxHbie 3anaun no ¢usuke. Tpu 3apanus (Ne 25-27)
C TMOTYyYEHHEM HYHCJIOBOTO OTBETAa TPeOYIOT HCIOJB30BAHHUA 3HAaHMH M3 OJHOTO pasnena (GusMkH. 3anaHue
28 — 00BACHEHHE ABJIECHHA WM IpadHKa HAa KaYeCTBEHHOM YPOBHE C YKa3aHHEM 3aKOHOB, Ha KOTOPHIX Oasu-
pyercs obbacHeHue. 3amanus 29-32 TpeGyeT NpUMEHEHUs 3HaHHH cpasy M3 ABYX—TPEX Pa3leloB (U3HMKH,
T.€. BBICOKOT'O YPOBHS OATOTOBKH IIKOJLHHUKOB.
3amanus ¢ BBIOOPOM OTBETA OYEHH Pa3HOOOPa3HbI 10 COAEPKAHHIO, HO ONHOTHIHHE (HOpPME MpENCTaBIIe-
Hus. Bce OHM COCTOAT M3 TEKCTa 3a1aHHs U YETBIPEX OTBETOB.

IIpumep 1

Ha  pucynke  npedcmaenen  cpagux  yuxia,  npoeOEHHO20 p 4 B
C OOHOAMOMHBIM uldeanbHuviM 2aszoMm. Ha kakom u3 y4acmkos 6HYMpeHHAA
aHepeus 2aza ymenvuwanacs? Konuvecmso sewjecmea 2aza nocmosHHo.

1) DA 2)AB 3)CD 4)BC Y
HHoraa BcTpevaloTcs 3agaHus, B KOTOPBIX MpeJiaracTcs BplopaTh mpa- A C
BHJIbHBIC YTBEPXKAEHHA. B 3TOM cityyae GpopMyaHpyroTCsi TpH yTBEPKACHHA, & /!
4
OTBETHI NIPEACTABIBIIOT COOOH BBIOODP Pa3IMYHBIX COYETaHHH U3 OykB, 0603Ha- R
YaIOINX KaX/J0€ U3 YTBEPKIACHHH. 0 .T

Ipumep 2

Kakue u3 npuge0énubix Hudice ymeepicoeHuti A6aAI0MCs NPUHAKAMY UOeaIbHO20 2a3a?

A. Pazmepbl Monekyn npenebpescumo manvl.

B. Yuumvleaemcs monbko nOMeHYuanbHas IHepeus 63aUMOOetiCmeus MONEKYll, KUHEMU4eCKoll Hepuel
Menno8o20 O8UNCEHUS MONEKY npeHebpezaiom.

B. Bzaumooeticmsauem medcoy mMoneKyramu npenebpezaiom.

1) Tonsko A
2) Toneko b
3) Toneko B
49)AuB

Cpenu 3a1anuii ¢ BHIGOPOM OTBETA BCTPEYAKOTCS KAK COBCEM IIPOCTHIE, PACCUUTAHHBIE Ha BOCIIPOM3BEIe-
HHE pa3iHYHBIX ONpele/icHHH, 3aKOHOB, MPOCTHIX ABJICHHH WIH CBOWCTB BellecTB (npuMmep 3), Tak U Gosee
CIIOJKHBIE BOIIPOCHI HA MOHHUMAaHME XapakTepa MPOTEKaHMs Pa3IMYHBIX SBICHUH WIH NPOBEPKY OTIAEIBHBIX

dbopmyn (pumep 4).

Ilpumep 3
Bpems npomexanus moka 6 npoeooHuke yeeruuunu 6 2 paza. Ilpu smom eeruyuna npouweouezo no npo-
600HUKY 3apada modce ygeauyunacs 8 2 pasza. Kax usmenunace cuna moxa é npogooHuke?

1) yeeauuunace 6 4 paza
2) ne usmenunace

3) yeeauuunace 6 2 paza
'4) ymenvwunace 6 4 pasza



Ilpumep 4

Touka B naxooumcs na cepeoune ompesxa AC. Henoosuixcuvie mouey- +

_2q
Hble 3apaobl +q u — 2q pacnonoxcenvl 8 moykax A u C coomeemcmeeHHo (cM. @ ® e
pucynok). Kakoit 3apa0 nado nomecmums 6 mouxy C 63amen 3apada —2gq, A B C -

ymobul HANPANCEHHOCMb 3J1EKMPUYECKO20 nOoJI 8 mouKe Byee.fluuuﬂacz: 8 2pa3a?

1)~5¢q 2)4q 3) -3¢ 4) 3¢

ITpu noMolIH 3aJaHuii ¢ BLIOOPOM OTBETA NPOBEPAETCS JOCTATOYHO WMHPOKHIA CIIEKTP YMEHHUI: IOHUMaHHe
CMbIC/Ia MOJEJCH, BIaicHHEe OCHOBHBIMH OIPENCICHUAMH (U3HYECKHX BEJIHYHH, OOBACHEHHE PA3THUYHBIX SB-
NeHHi, IPUMEHEHHE 3aKOHOB JUTA AHATH3a NIPOLIECCOB HA KAYECTBEHHOM H PACYETHOM YPOBHE M T.I. Cnenyer
OTMETHTb, YTO B 3aJaHHAX TEPBOH YacTH paboThl HCNONB3YIOTCS Pa3IM4HbIE CIIOCOOBI MoAaYyd HHQoOpMalHu:
(G OpMyJIEL, CXEMBI, PUCYHKH, TpadHku (CM. ipuMepsl 1-6).

Ipumep 5
3asucumocms yemuolpex eeauyun om epemeru 8 edunuyax CH umeem euo:

x; = 107 3sin(41t + % );
x; = 2,1sin(36);

x; = 0,21sin(2 1 );
xy = 0,25t sin(t + % ).

Kakasa uz smux eeauyun coeepuiaem capMoru4ecKue konebanun?

l)x, 2) X2 3)X3 4)X4

Ipumep 6

Kaxaa mouka agrsemcs uzobpasicenuem mouxu
S (cm. pucynok), Oasaemvim monKou cobuparowetl 4
JUH30U ¢ pokycHbiM paccmosinuem F. 2. 4

+ 3e 4 +
9 2F F F 2F
Ortser: ° . ;:1_
1 S
\J

KpoMe Toro B KOHTPOJIBHBIX H3MepHTENbHbIX MaTepuanax EI'D no ¢usuke ucnonsdyrorcs ¢potorpaduu
peabHBIX 3KCIEPHMEHTAIBHBIX YCTaHOBOK. 3afaHus ¢ ¢oTorpadusMu MOTYT BCTpedaThcs B JI000H YacTu
pa6otel. Kak mpaBuio, B 3THX CTy4YasX HEOOXOJHMMO yMETh y3HABAaTh H300paKEHHBIE HA (POTOTpadHH H3MeE-
puTeNibHble TpUOOpB! 1 000PYIOBaHHE; a TAK)KE MPABHIBHO CHUMATh ITOKA3aHHUA M3MEPHUTENBHBIX NPpHOOpPOB
(TuHelKa, MepHas JIEHTa, TPAaHCHOPTHP, AMHAMOMETP, MEH3YPKa, CEKYHJIOMEpP 3JIEKTPOHHBIN, aMIepMerp,
BOJITMETP, MaHOMETP, 6apoMeTp ObITOBOH | 1p.). ‘

Ipumep 7 , |
Ha pucynkax A u B npusedenvt pomozpagpuu ycmanosxku ona usydenus c60600Ho20 nadenus men. Ilpu
Hadcamuu KHONKY HA CeKYHOOMepe WapuKk ompbléaemcs om sjiekmpomazHuma (puc. A), cekynoomep 6Kko-

yaemcsa; npu yoape wapuka o 0amyux, COBMEWeHHbIl ¢ HaYanoM NUHEUKU C CAHMUMEMpPOBbIMU OeNeHUAMU,
cexynoomep eviknioyaemcs (puc. b).
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Puc. A Puc. b

Ycropenue ceoboonozo nadenus, no peynomamam 3kcnepumenma, pagHo
1) 9,57 m/c? 2) 9,81 m/c? 3) 10 m/c? 4) 11 m/c?

JIBa mocnenHux 3aganud nepBoil yactH (A20 u A21) npoBepsAIOT METO0JIOTHUECKHE YMEHH: KOHCTPYH-
pOBaTh JKCNEPUMEHTAIbHYIO YCTAHOBKY HMCXOAA U3 (OPMYIMPOBKH FMIIOTE3B! ONbITA, aHAJIU3UPOBATh pe-
3yJIBTAaThl 9KCIIEPUMEHTAIIBHBIX UCCIIEIOBaHUH, BBIpaXXCHHBIX B BUJIe TaOIMIBI MM rpaduka, a TaKKe CTpO-
UTh TpaQMKH M JenaTh BHIBOABI IO pe3yjbTaraM OJKclepumeHTa. llonfop 3amaHuii juis 3THX JIMHHMA
OCYLUECTBIIAICA UCXOS M3 HEOOXOJUMOCTH IPOBEPKH B JJAHHOH CEPUH BAPHAHTOB OJHOTO BHIA AEATEIHHO-
CTH H, COOTBETCTBEHHO, HE3aBUCHUMO OT TEMaTHYeCKOH NPHHAIIC)KHOCTH KOHKPETHOro 3ajnaHus. [Ipumepsl

TaKUX 3aJaHui IIPUBEACHBI HHXKE.

Ilpumep 8

IIpu nposedenuu sxcnepumenma y4eHuUK Uccredo8an 3a- AF H
BUCUMOCTb MOOYAIAL CUNbL YNPY2OCMU NPYCUHBL OM ONUHbL 10
NPYHCUHDBL, Komopas  evipadcaemcs gopmynoii 8
F(l ):kll——lol, 20e |, — ONuHa RpyAHCUHvl 6 HedeghopMmu- (13 N S—
posanHom cocmosnuu. Ipagux nonyuennoil 3asucumocmu 41
npusedeH Ha pUCyHKe. 2

0 1 2 3 4 5 6 Lcm

Kaxkoe(-ue) uz ymeepoicoenuii coomeemcmeyem(-iom) pe3ynomamam onvima?
A. [lnuna npysicunst 8 HedeghopmuposanHom cocmosHuu pagna 7 cm.
b. 2Kecmxocmw npyocunvl pasna 200 H/m.

1) moawvko A 2) monvko b JuAd, ub 4) hu A, nu b

Ipumep 9

Yuumene npodemoncmpuposan onsim no nabnio0enuro -Hanpadicenus, 603HUKAOWE20 8 KamyuiKe npu
nponéme uepes neé maznuma (puc. 1). Hanpsoicenue ¢ kamywku nocmynano 6 KOMRbIOMEPHYIO U3MEpUMeib-

HYI0 cucmemy u omoopadicanoce Ha Monumope (puc. 2).



Biiok xoMmneloTEpHO#M
HM3MEPHTEIBLHON CHCTEMBI

Puc. 1

K=

Puc. 2

UYmo uccnedosanocs 6 onvime?

1) 3asucumocme 3[JC camouHOyKyuu nons om usMeHeHUs HAnPAeIeHUs INEKMPULECKO20 MoKa
2) 3a8ucumocms cunvl AMnepa om cunbl moxka

3) 603HUKHOBEHUE MASHUMHO20 RONA NPU USMEHEHUU JNEKMPUHECKO20 NONA

4) 3ABUCUMOCIMb HANRPDABIEHUA quyKuuounoeo moKa om U3MeHeHUA MACHUMHOc0 NOMOoKa

3anaHuA Ha COMOCTAaBJIEHUE TPEOYIOT MPHBEICHHS OTBETA B BUAE Habopa udp, uudpLl B OTBETE MOTYT
MOBTOPATECA. TeMaTH4ecKas NPHHAMLIEKHOCTh 3THX 3aJaHHH MOXeT ObITh pasiHYHA IS pasHbIX IUIaHOB
TecTa.

Ilpumep 10

I'py3 u306padxcénno2o Ha pucyHKe NPYlHCUHHO20 MAAMHUKA CO8ePUA-
em 2apmonuyeckue xonebanusa medxcoy moukamu 1 u 3. Kax mensemcs
KUHEMUYECKaA SHEp2Uus 2py3a MAAMHUKA U HCECMKOCMb NPY*CUHBL NPpU
0BUICEHUU 2PY3a MAAMHUKA om moyku 2 k moyke 17
s kaxcootl eenuuuHbl onpeodenume COOMEEemMcmayIowull xapakmep 1 2 3
UBMEHEHUA:

1) yeenuuusaemcs
2) ymemnvwaemcs
3) He usmensemcs

3anuwume ¢ mabauyy svibpannsie yugpol Ona kaxcoou gusuveckou senudunsl. Llugppor 6 omeeme mozym
nOBMOPAMbCA.



'Kunemuueckas snepeus JKécmxocme
2py3a masmuuxa npysscuHbl

2 3

Hpumep 11

B yununopuueckom cocyde noo nopwmem naxooumcs 2as. Ilopwens
Modicem nepemewjamvcs 6 cocyde b6e3s mpenus. Ha owe cocyda nexcum
cmaibHoOU wapux (cm. pucynok). Ias nazpesarom. Kak usmenumca 6 pe-

3yNbmame 3mMozo e20 0agierue u Oelicmeyiowas Ha WapUK, apxumeooea Cu-
ana?
Jna kajxcoou eenuvunvl onpedenume COOMEEMCMEYIOWUN XapaKmep
UBMEHEHUA:
1)  yeenuuumcs

2) ymenvwumcs
3) He usmenumcs

3anuwume ¢ mabauyy svibpanHbvie yugpol ons kaxicoou gusuveckou senuyunsl. Lughpor 6 omeeme mo-
2ym noemopsamucs. '

Haenenue zaza Apxumeodosa cuna
3 ‘ 2

CoOTBeTCTBHE MOXET YCTaHAaBIMBAaThCA M MEXAY MOHATHAMH (PopMynamu, rpapukamMu), NOMELICH-
HBIMHM B CTOJIOLBI, COAEPKAIMMH IBa 3JE€MEHTa B OJHOM, H YETHIpE 3JIEMEHTa — BO BTOpOM cTonbue. M3 ge-
THIPEX NMPEUIOKEHHBIX JIEMEHTOB HYXHO BHIOPATh BA, H MOBTOPOB 3€Ch OBITh HE MOXKET.

Ilpumep 12 v

Vemanosume coomeemcmeue mexcoy guzuueckumu genusunamu u popmyramu, no KOmopoiM ux MONCHO
paccyumamy (v — yacmoma ¢pomona, ¢ — ckopocme céema 6 eakyyme, h — nocmoannaa Ilnanka). K kascooti
nosuyuu nepgozo cmonbya noobepume coomaemcmeyOWyI0 NO3UYUI0 6MOPO20 U 3anuwiume 6 mabauyy 6vl-
bpannble yuppol nod coomeemcmeyrowumy byKeamu.

OU3NYECKHUE BEJIMYUHBI QOPMYVYJIbI
A) onuna eonnel homona 1) hv
c
B) umnyasvc hpomona 2) he
3) £
v
4) cv
) A b
Orger: 3 1

B Bapuantax KM 2015 rojga nmosBHJICA elle OAMH THI 3aJaHHiH, XOpOIIO anpoOHPOBAHHLINH B 3aJaHHAX
KHMM I'MA nnsa 9 knacca. 3ananue Ha BLIOOp IBYX BEPHBIX YTBEPX/CHHH 0 Hab/1I0JaeMOM sIBIICHHH.



Hpumep 13
Ha pucynke 1 npusedena cxema ycmano6Ku, ¢ ROMOWbI0 KOMOPOU UCCIed08anach 3a6ucumMocms Ha-
NPSIHCEHUSL HA peocmame Om 6eIUYUHbL NPOMEKaIowe20 MOKA NPU OBUNCEHUU NON3YHKA Peocmama cnpasa

Haneeéo. Ha pucynke 2 npueedenvl spaghuxu, nocmpoennvie no pesyiomamam usmMepeHuil Ons 08yX PAa3HbIX
UCMOYHUKOB HANPANCEHUSL.

Buibepume 06a ymeepicoenus, coomeemcmeylowux pesyibmamam smux onvimos. Bonbmmemp cuu-

mamo UOEAbHbIM.
U, BY

e |

D — : i§

T s

29

4l 59 109 L-AY
1. IIpu cune moxa 12 A eonbmmemp nokazvieaem 3uauenue 3/JC ucmounuka.
2. Tok kopomko20 3amuikanus pager 12 A.
3. Bo émopom onvime conpomueénenue pe3ucmopa yMeHbuanoch ¢ 6oabueld CKopocmylio.
4. Bo emopom ontime 3/]C ucmounuka ¢ 2 paza meHbuie, 4em 8 NEPEOM.
5. B nepsom oneime 3/]C ucmounuxa pasua 5 B.
Omegem:

B pacHE€THBIX 3aavdax CJICAYET II0CIIEC PECIICHNA 3alIUCaTh OTBET B YKAa3aHHBIX COAHHHUIIAX. Hixe IIpUBE€aC-
HBI ABa [IpUMEpa TaKHuX 3aJJaHHH.

IIpumep 14

B oonopoonom eopuzonmanvHom macHumuom noiae ¢ undykyueti 0,01 Th naxooumcs npamonuHeinvii
NPOBOOHUK, PACRONONCEHHbIU 6 20PU3OHMANLHOU NAOCKOCMU NEPREHOUKYIAPHO AuHUAM uHOyKyuu noas. Ka-
KOU MoK ciedyem nponycmume no npo8oOHUKY, Ymobbl cuna Amnepa ypasHosecuna cuny msaxcecmu? Macca
eounuybl OnuHbL nposoonuxa 0,01 ke/m.

A (cnenyer Boucars 10)

IIpumep 15 ,
Ilomox ¢pomonoe ebl6UGaEm u3 Memania ¢ pabomoii evixooa 5 3B ¢omosnexmponvi. Makcumanronas
Kunemuyeckan snepeus gomoanrexmponog 10 3B. Kaxkoeo ommowenue snepeusi gomonoe Kk MaKkCuMaibHOU
KUHemu4ecKol S3Hepeuu pomoanekmpoHos.
(cnedyem 3anucamo 1,5)

3areM B TpeThed yacTu paboThl npeanaraiorcs S5 3agaHuit (28-32) ¢ pa3BepHYTBIM OTBETOM: 28 — Kaye-
CTBEHHas 3ajada, 29 — pacueTHas 3agaya no Mexanuke, 30 — no MKT u repmoaunamuke, 31 — mo aheKTpo-
JUHAMHKE, 32 — 110 dJEKTPOAUHAMHUKE UM KBAaHTOBOH M aTOMHOM ¢u3Hke. B 3agaHuax 29-32 MOryT norpe-
00OBaThCA 3HaHWA 1O APYTUM pasnenaM ¢(u3ukd. 3afaHUs C pPa3BEPHYTHIM OTBETOM OIIEHMBACTCA JBYMS
9KCMEPTAMH C YYETOM HPABHILHOCTH M TIOJIHOTHI OTBETA.




KauecTBeHHbI€ 3a1a4d 28 NPEANONaraloT NOCTPOSHHE TECTHPYEMBIMH OOBACHEHHS C ONIOPOH Ha U3Yy4YEH-
Hble (QU3HYECKHE 3aKOHOMEPHOCTH HJIM SABJIEHHS H OTBETa Ha BOMNPOC O TOM, KaK H3MEHHWIIUCh TC WIH MHBIC
¢u3MYecKHe BETMIHHBI, XapaKTEPU3YOLIHe OMHChIBaEMBbIH Mpouecc.

TpeGoBanus K MOJHOTE OTBETAa NMPHBOAATCA B CaMOM TEKCTe 3aiaHus. Kak mpaBuIio, BCe 3aJjaHus. CO-
JepKaT: : ’

A) TpeGoBaHHe K pOPMYITHPOBKE OTBETA — «Kak usmeHumcs ... (okazaHue npubopa, GpusnuecKas BEIH-
quHa)», « Onuwume osudicenue ...» WA «Ilocmpoiime zpagux ...» 1 T.IL

b) TpeGoBaHKe MPHUBECTH Pa3BEPHYTHIH OTBET ¢ 0GOCHOBAHHEM — «OOBACHUME ..., YKA3A8, KAKUMU u3u-
wecKuMU ABNEHUAMY U 3AKOHOMEPHOCMAMYU OHO 6bI36AHOY W «...NOSCHUME, YKA3a6, KaKue (usuyeckue 3a-
KOHOMEPHOCMU 8bl UCNONB308ANU ONA OOBACHEHUSL).

Kak mpaBuio, B aBTOPCKOM PEUICHWH NPABWIBHBIH OTBET U OOBACHEHHE BBLACIAIOTCS OTIACIbHBIMH
MyHKTaMH. B KpUTepusax OLEHMBaHHA NMPUBOAUTCA NepedeHb SABJICHHH M 3aKOHOB, HA OCHOBAHHHM KOTOPBIX
CTPOHTCS OOBACHEHHE,

O6061IEHHAs CXeMa, UCTIONb3yeMast IIPH OLIEHUBAHHH KAYECTBEHHBIX 3a/1a4 MPHBEACHA HHXKE.

Ob60o6wennan cxema oyeHusanun 3ao0anuii 28

KpuTepuu OLiCHKH BBHIMOTHEHHS 33JaHUA basibl
[IpuBenéH npaBUIIbHBINA OTBET (B JAHHOM Ciydae — @opmynupyemcs omeem), 1 NPEACTABICHO 3
NOJITHOE BEpHOE OOBACHEHUE (8 _OAHHOM ciyuge — YKA3vléaemcsi CHOCKA HA NYHKMbl

6 aémopcKom peuteHuu) ¢ yKa3aHHEM HAOIII0IaeMbIX SBIECHUH M MCIONb3YEMBIX 3aKOHOB, (Op-
MyJ1, CBOHCTB MIIH ONIPEAENECHUH (B JTaHHOM CIIydae — HepeyuUCIsiiOmca AGNEHUS, 3aKOHbL U m.N.).

JlaH MpaBUIBHBIH OTBET M MPUBEACHO OOBACHEHHE, HO B paboTe comepxarcs cleayiolHe He- 2
JOCTaTKH.

B 00BACHEHHH HE yKa3aHO WM HE HCIONB3YETCA OAMH/OQHO M3 (PH3UYECKHX 3aKOHOB, CBOHCTB,
OMpEENEHNH UIH SBJICHHH, HEOOXOMHMBIX JUIA MOJHOTO BEPHOro OOBACHEHHUA (YTBEPXKICHHUE,
JIeXaIliee B OCHOBE OOBACHEHHS, HE MOAKPEIUICHO B IBHOM HJIH HESBHOM BHIE COOTBETCTBYIO-
IIIUM 3aKOHOM, CBOHCTBOM SIBJICHHS, ONPEEICHUEM H T.II.)

’ W
OOBACHEHHE B HEMH B3aMMOCBA3aHHBIX CY)XXICHHIA CONEPKHT JIOTHYECKHE NPOIMYCKH (HapylIeHa
Henb NPHYHHHO-CIIEACTBEHHBIX CBA3EH).

IIpencraBnena pabora, COOTBETCTBYIOHIAsS QHOMY H3 CIEAYIOIIHX CIy4yaeB (BO3MOMHO HAJIH- 1
YHe BEPHOrO OTBETA HA BONPOC 3aaHu ):

JlaH 1npaBHIBHBIN OTBET Ha BOIPOC 33/laHHUs U NMPHUBEACHO OOBACHEHHE, HO B HEM HE yKa3aHBI,
MM HE MCTIOB3YIOTCA JBA ABICHHA HIH (GH3UYECKHX 3aKOHA, HEOOXOIMMBIX JUIs MOJHOTO BEp-
HOro OOBACHEHHS.

UJin
VYka3aHel Bce HeOOXOAHMbI€ I OOBACHEHHS ABJIICHHSA U 3aKOHBI, 3aKOHOMEPHOCTH, HO MMEIO-
IIMECS PacCyXICHHs, HAalIpaBJICHHbIE HA TOJYYEHHE OTBETa Ha BONPOC 33aJaHHsA, HE JOBEIEHbI
JI0 KOHLa. ' A

WA
VkazaHbl Bce HEOOXOQUMBIE Ul OOBACHEHHA SABJICHUA H 3aKOHBI, 3aKOHOMEPHOCTH, HO HMEIO-
IIMECs PaCCy>XIEHHUSA, NPUBOAAIIME K OTBETY, COAEPIKAT OLIHOKH.

U
He yxa3saHbl (HO HCTIONB3YIOTCS) BCE HEOOXOAUMBIE I8 OOBACHEHHA ABJICHHS U 3aKOHBI, 3aKO-
HOMEPHOCTH, M MMEIOTCS] BEPHBIE PAaCCyICHHs, HallpaBJICHHbIE-Ha pEellICHHE 3aJauH.

Bce cnyyau pelieHus, KOTOpbIE HE COOTBETCTBYIOT BHIIIEYKAa3aHHBIM KPHTEPHUSAM BbICTABJICHHSA 0
OIICHOK B 1, 2, 3 Oayna
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Cpenu 3an1a4y 28 BCTpEYarOTCs 33/]aHHA C JOTIOJHUTENbHBIMH yCIOBHAMH. Hanpumep, JOMOIHATENBHO K
00BACHEHHIO NPEAJIAracTcsl H300pasUTh CXeMy JJIEKTPHYECKOMN e HIH PUCYHOK C XOIOM JIydyel B ONTHYE-
CKOH CHCTEME. B 3TOM cilyyae B OIMCAHHE MOJHOTO NPABHIIBHOTO PEMIEHHS BBOAUTCS €llie OHH MYHKT (Bep-
HBIH PHCYHOK MJIM cxeMa). OTCyTCTBHE pUCYHKA (MJIH CXEMBI) WIIH HIMYHE OLIMOKH B HUX NPHBOJUT K CHH-
xkeHHuio Ha 1 6amn. C apyroi CTOpoHBI, HaJTHYHE NPABHJILHOTO PHCYHKA (CXEMbI) IIPU OTCYTCTBHH APYTHX
3JIEMEHTOB OTBETA JAa€T BO3MOXKHOCTH NMOJIy4uTh 1 Gaii.

3ananus 29-32 npexactaBngior coboil pacyéTHeIe 3agaun. B TekcTax 3agaHui HeT ykazaHMH Ha TpeOoBa-
HMS K IOJIHOTE PELIECHHS, 3TY (PYHKIHIO BBINOJIHAET 00IIas HHCTPYKIHS.

B xaxIoM BapHaHTE 3K3aMEHALIMOHHON paboThl nepen 3agaHusMu 29-32 TpeTheil 4acTH NMPHUBEACHA HH-
CTPYKLHUSA, KOTOpas B LIEJIOM OTpaXkaeT TpeOOBaHHs K IOJHOMY NpPaBUIBHOMY PELICHHIO PacyETHBIX 3ajay:
«llonnoe npasunvHoe pewenue kadxcoou u3z 3aday 29-32 0onxcHO 8KIIOHAMb 3AKOHbL U YOPMYNbL, NPUMEHEHUE

. KOMOpbIX He06X00uMo U 00CMAamOYHO 0151 peueHUst 3a0auu, a MAaK’ce MameMamuyeckue nPeoopPa30eanust u
pacyemsl ¢ YUCAEHHbIM OMEemoM. [[onoIHUMeNbHO 6 peuweHuUY QONNCHBI GblMmb ONUCAHBL BHOBb 8600uUMble G)-
K6eHHble 0003HaAUeHUl PUUYECKUX 8eTUHUH U, NPU HEOOX00UMOCMU, 0OOCHOBAHO NPUMEHEHUE UCHONbIYEMbIX
3aKOHO8 U NONIONCEHUU Meopuuy.

O0606mEnHas cxeMa, HCIoab3yeMasi IIPH OLICHHBAaHMM PAacUETHBIX 3aJa4, IIPUBEIECHA HIXKE.

O0606uwennan cxema oyenusanua 3aoanuii 29-32

Kputepus oLieHKH BBITIOIHEHHUS 3a/1aHHA ' | bamasr

IIpuBeneHo NOIHOE pellieHHE, BKIIOYAIOILEE CIIETYIOLIHE JIEMEHTHI: 3

D) 3aIHUCaHBI TI0JIOKEHUS TEOPUH H PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPHUMEHEHUE KO-
TODBIX HEOGXOIMMO /I PELICHHUS 3a]a4H BHIGPAHHBIM CIOCOGOM (B JAHHOM CITydae — ne-
PeuUCTIOmCsl 3aKOHbL U popmyibl);

II) omucaHbl BCe BHOBb BBOAHMMBIC B pELICHHH OyKBeHHbIC 0003HaUCHHs1 QHU3MYECKUX BEIH-
YHH (3a UCKAIOHeHUueM 0003HaueHUti KoHcmanm, ykazanuelx 6 eapuanme KHM, u obosna-
YeHull, UCNOTIb3YEeMbIX 8 YCI08UU 3A0ayl);

III) mpoBeneHBl HEOOXOAUMbIE MaTEMAaTHYECKHE NPEOOPa3oBaHUA U pacyEThl, MPHBOIAILHUE K
. NPaBWILHOMY YHCJIOBOMY OTBETY (JOmycKaercs pemenne «TI0 YacTAM» C MIPOMEXYTOY-
HBIMH BBIYHCJICHHSIMH );

IV) npeacraBieH NpaBHIbHBIA OTBET C YKa3aHHEM €IHHHUL] H3MEPEHHS HCKOMOM BEJTHYHHBI

TIpaBHIbHO 3amHCaHBl BCE HEOOXOANMBIE TIOJIOXKEHHS TEOPHH, GH3HUECKHE 3aKOHBI, 3aKOHOMEp- | 2
HOCTH M IIpOBeAeHBI He00X0auMble npeoOpa3oBanus. Ho HMEIOTCA clleyonHe HEAOCTaTKH.

3anucH, COOTBETCTBYOINME MyHKTY I, MpeacTaBieHbl HE B TIOJHOM 00BEME HIIH OTCYTCTBYIOT.

. - WM
B pelleHHH JIMIIHUE 3aITUCH, HE BXOMIHE B pelleHHe (BO3MOXKHO, HEBEPHBIE), HE OTIEIEHBI OT
petueHus (He 3a4EPKHYTHI, HE 3aKIIOUECHBI B CKOOKH, PaMKy H T.I1.).

' WIN
B HeoOXOAMMBIX MaTeMaTHYeCKHX MpeoOpa30oBaHHAX HIIH BBIYMCIEHHAX JOMYIUEHBI OLUHOKH,
(1K) npeoOpa3oBaHMUs/BEIYUCICHHUS HE JOBEAEHBI 10 KOHLA.
WNJIn .

OrcyrcrByeT MyHKT IV, MK B HEM JonylleHa olHOka
I[IpencraBieHbl 3alUCH, COOTBETCTBYIOIHE OJHOMY H3 CIEIYIOIIMX CIy4yacB (BO3MOXXHO HANH- 1
YHe PABHIIPHOTO OTBETA H/HIH ONHCAHUE GyKBEHHBIX 0603HAUYEHHH):

IIpencTaBineHbl BCe MOJOXEHHA H (GOPMYJIBI, BRIPAXAIOIME (UIMUECKHE 3aKOHBI, IPUMECHCHHE
KOTOPBIX HEOOXOAMMO ISt PELEHHS 3a/]a4H, 6e3 Kakux-1u00 npeoOpa3oBaHMii ¢ X MCIIOJIb30Ba-
HHMEM, HAlIPAaBJICHHBIX HA PEIICHHE 3aJa4H. '
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KpuTepuH oLieHKH BBIOTHEHHS 3alaHHA Bannsl

501051

B pewennu otcytctByer OJJHA u3 ucxomHsix ¢popMyI1, HeoOXoaAuMas Ul pellieHHA 3aJa4uH (WM
YTBEP)KACHHE, JIeKAIee B OCHOBE PEILCHHUS), HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIE NIPeoOpa3o-
BaHHA )
C UMEIMMHUCS GOpMyJIaMH, HAIIPaBJICHHBIE HA PEILICHHE 3aJa4H.

| ‘ 158)05|
B OJIHOM u3 ucxonHsIx (GopMy, HEOGXOMMMBIX I PEILEHHs 3ajadyd (WIH B YTBEPXKICHHH,
JIEKAILEM B OCHOBE pPEILEHH), AOMyIIEeHa OMMOKa, HO MPUCYTCTBYIOT JOTHYECKH BEPHBIE NTPEOO-
Pa30BaHMsA C UMEIOMHUMHCS GOPMyYIIaMH, HANPABIEHHBIE HA PEIICHHE 3a/1a4H.
Bce cnyyau pemieHHs, KOTOpBIE HE COOTBETCTBYIOT BBILIEYKa3aHHbBIM KPHTEPHSIM BEICTABICHHS 0
OLICHOK B 1, 2, 3 6anna

B 0606mieHHy10 cCHCTEMY OLIEHMBAaHMS BHOCATCS H3MEHEHHA B CIICAYIOIIMX CITydasix:

a) TpeOyercs NOMONHHTENBHO ClENaTh PUCYHOK C YKa3aHHEM CHJI, IEHCTBYIOIIHMX Ha Teno. B aTom
Cllydae BKJIIOYaeTcs TpeOGOBaHHE K NPABUIBHOCTH PUCYHKA B OITMCAaHHE ITOJIHOTO NMPABHIBHOTO OTBETA, a TaK-
e JTOTOIHUTENbHBIE YCIOBUA K BHICTaBJICHHIO 2 OaIOB.

0) Tpebyercs H300pa3UTh CXEMY 3JEKTPHYECKOH LIETH HIIH ONTHYECKYIO cxeMy. B 3ToM ciyvae BkIro-
yaercs TpeOOBaHHE K NMPABWIBHOCTH PUCYHKA B OMMMCAaHHE ITOJIHOTO MPAaBMWJIBHOTO OTBETA, a TAKXKE NOMOIHU-
TEJIbHBIE YCIIOBHUSA K BBICTABJICHUIO 2 U 1 OaoB.

B) B 3ananuu He TpebGyercs MONydYEHHs YMCIIOBOrO OTBETAa. B 3TOM cllyyae B ONMMCAHUH ITOJIHOTO Bep-
HOTO DELICHHsI CHUMaeTcs TpeOOBaHHE K YKAa3aHHIO YHCIIOBOrO OTBETa, H BHOCATCA U3MEHEHHUS B KPUTEPUHU
OIICHHBaHHA Ha 2 Oanna. ‘

r) YcnoBHue 3aayd NpeaIoaraeT onpeaeieHie JaHHbIX Mo rpaduKy, Tabluue Wid PUCYHKY 3KCIEpH-
MEHTAJIbHOM yCTaHOBKU. B 3TOM ciiydae B OmHCaHKe MOJHOrO BEPHOTO PEIICHHUS BHOCHUTCH JONMOIHUTEILHOE
TpeboBaHHE K npaspuibnocm ornpeneNneHHss HCXOMHBIX JaHHBIX MO rpaduKy, TaOIHIle WIH PUCYHKY JKCIIEpPH-
MEHTAJIbHOH YCTaHOBKH, a TAK)XK€ YKa3BIBAETCA AOMOMHUTEILHOE TpeOOBaHHE K BEICTaBJICHHIO 2 0aJUIoB.

BHHMATENBHO HYXHO OTHOCHTBCH K MEPENHCHBAHHMIO PEIICHHS C YEPHOBHKA B GJIAHK OTBETA, HH B KOEM
Clly4ae HeNb3s MPOITyCKaTh JOTMYECKH BaXKHbIE LIarH B MaT€MaTHYECKUX NMpeoOpa3oBaHMAX, 32 UX OTCYTCT-
BHE MOTYT CHH3HTh 6asw1. Henb3s o6oiiTHCh H 6€3 NOACTaHOBKH 3HAYCHHH (PH3HYECKHX BEIHYHH B KOHEYHYIO
bopMyJTy, 3a OTCYTCTBHE BBIYMCIICHHH TakKe CHUXaeTcs | G6amn.

Moxno BbIOpaTh MO6OH MyTh peLIEHHs 3aJayH, MOJYac PELICHHE «II0 JEHCTBHUSIMY» OKa3biBaeTcs Oonee
paLMOHATIBHBIM, YeM BhIBOJ obmieit dopmynsl. Ecnu B 3anaue ectb ykasaHHe Ha HEOOXOAUMOCTb T€OMETPH-
4eCKUX MOCTpoeHHH win Bsl BBOIUTE q)nmqecxne BEJIMYUHBI, MOJB3YACh COOCTBEHHBIM PHCYHKOM, TO 3TH
PHCYHKH 06S3aTEIBHO JOIKHBI GbITh IPUBEICHBI.

3a BBINOJIHEHHE 3aJa4 C Pa3BEPHYTHIM OTBETOM MOXKHO HOJTYYHTh B 3aBUCHMOCTH OT IOJIHOTHI H Ipa-
BHJIBHOCTH peleHus ot 1 1o 3 6amnos. [ToatoMy B cinydae, eclii peliieHHe 3ajayi He BBIMONHAETCS 10 KOHIA
B CHJIy BO3HHKILIHX TPYJHOCTEH, €T0 BCE PABHO HEOOXOIMMO 3amucaTh B OJaHK OTBETA, MOCKOJIBKY €CTh Bepo-
ATHOCTb ITOJTyYEHHUS YacTH OasioB.

VHor/ia BCTpEyaKoTCs CIydaH, KOT/a yUYeHHK NpeCTaBIseT pellleHHe 3a1aul, B KOTOPOM «IIOJMEHAET-
cs» YCIOBHE 3afadH, onpeacmiercs aApyrad ¢usndeckas BeauuuHa. Clenyer UMETh B BHJIE, UTO €CIIH IOAME-
Ha CBOJMTCS K PELICHHIO 33/1a4H, PEICTaBICHHOM B JPYrOM BapHaHTE YK3aMEHAIIMOHHOM paboThI, TO TaKoe
pelieHue oleHuBaercsa 0 6ayuioB. v

% 3k %k

YMeHus [Ienath HeCNOXKHbIe apUMETHYECKHE BHIYMCIICHH, TIPEICTABIIATE YHCIIA B CTAHNAPTHOM BHIE H
NPOBOJMTh MaTeMaTHYECKHE NMpeobpa3oBaHus KpaliHe BaXKHBI IIPH BBHIMIOJIHEHHH TECTa MO (H3HKE, MOCKOIBKY
6oiiee MONOBHHBI 3a4aHUH TPeOyIOT 3HaHHIT N0 MaTeMaTHKe. [{is 06ierdyeHus GoJiee CIIOKHBIX BHIYHCIICHHH
BO BpeMs JK3aM€Ha M0 (PH3HKE MOXKHO IMOJIB30BATHCSA HEPOrPAMMUPYEMBIM KaIbKyIATOpoM. [Ipu moaroros-
K€ K 9K3aMEHy BbIOEpHTE ceOe KaJIbKYJIATOP, B KOTOPOM €CTh HE TOJBKO BCE apU(PMETHUECKHE NEHCTBHS, OIle-
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palMy BO3BEICHHA B KBAJpAaT M M3BJIEYEHHS KBAaJAPAaTHOTO KOPHA, HO M ONEPAHHH BBIYHUCIICHHS TPHTOHOMET-
pudeckuX QYHKIMH (CHHYC, KOCHHYC, TAHTEHC).

Ilpu npoBeneHHH pacyeToB B 3aJaHUAX. BCEX YacTeH pabOTHI AOCTATOYHO YaCTO HYXKHO MCIOJIB30BaTh
pas3nuuHble QH3HYECKHE NOoCcTOsAHHBIE. Kak MpaBmiio, MX 3HaueHHs HE YKAa3bIBAETCA B TEKCTE 3a[JaHHs, a IPH-
BOJATCA B CIIELMAJIBHBIX CIIPABOYHBIX TAOJIMIaX B Hayajle KaXIOTO BapHaHTa. 3alHCh MOCTOAHHBIX BEJIHYHH
3 cnpaBquLix JAHHBIX K BapHaHTy) NIPUBEICHA B T€X WIM UHBIX NPHOJMXKEHUAX. Bce OTBETHI B TeCTe BbI-
YHCIICHBI C YYETOM TaKHX OKPYTJICHHH.

Bo usbexaHue JHMIIHUX apHOMETHUYECKHX TPYAHOCTEH M OLIMOOK HYXHO obecreduTh cebe HEKOTOPYIO
TPEHHUPOBKY B HCIOJBE30BaHHH CIIPaBOYHBIX MAaTEPHAIOB H MPOBEJCHHH PAaCU€TOB C OKPYIJICHHEM BEJIMYHH.

kkk

Ipu noaroroBke k caaye EI'D HE0O6X0AUMO MOMHHTH, YTO yCIIE€X BBINOJHEHHS TECTAa 3aBHCHT HE TOJBKO

OT NPOYHOCTH H IIyOHHBI 3HaHMH 1O PH3HKE, HO H OT MCHXOJOTHYECKHX aCHEKTOB TOTOBHOCTH K 3TOMY HTO-

TOBOMY HCIIBITAHHUIO. 3/1ECH MOXXHO IIOPEKOMEHI0BaTh 00PaTHTh BHHMAHHUE HA CIIEAYIOIHE MOMEHTHI.

1) Tect no ¢pu3HKe BKIIOYAET B ce6s TPH THIIA 3aaHMii ¢ pa3sHBIMH (OPMaMH 3aIMCH OTBETOB: C BEIGOPOM

orBeTa (3amHchk X B OJaHKe), C KpPaTKMM OTBETOM (3amuch Habopa HHpP B COOTBETCTBYIOLIEM MECTE

On1aHKa) U C pa3sBEPHYTHIM OTBETOM (3alMCh MOJHOTO pELIeHHs). B mporecce MOAroToBKH K 9K3aMeHY

HeoOXOIUMO NOTPEHUPOBATLCS BBIMOJHATH TecThl B popMate EI'D ¢ 3anmmchio pe3yabTaToB B aHaJIOTHY-

Hble 6y1aHKH 0TBETOB. ClielyeT HayYHThCS, HallpUMep, pelliaTh Ha YEPHOBHKE 3a1a4H C BEIOOPOM OTBETa,

HE TpaTs BpeMs Ha JIMIIHHE 3aMUCcH. B 3TOM ciydae Ha 9K3aMeHe He HY)XKHO OyJeT TepsATh BpeMs Ha uTe-

HHE HHCTPYKLHUH WIH HCTpaBJIeHHE OIIHOOK MIPH NEPEHOCE OTBETOB B COOTBETCTBYIONIME OIaHKH.

2) Ok3ameHauuoHHBIH BapuaHT EI'D no ¢usuke umeer Gonbmiod 06beM M pacCUHTaH Ha BHINIOJHEHHE B
TEYCHHE TOYTH YEeThIpeX 4acoB. OUeHb Ba)KHO HAYYHTHCS NMPABHJIBHO paclpeAeniTh BpeMs Ha SK3aMEHe.
XenarenpHO CHayaja BBIIOJIHHTH BCE T€ 3a/laHHs, KOTOPbIE SBJIAIOTCA JIETKHUMH HJIM 3HAKOMBIMH, a A1
3TOro He0OXOAHMO HayYMTHCH NMPOMYCKaTh TPYAHBIE 3alaHHA. 3aTeM, B OCTaBILEECA BPEMs, MOXHO BEp-
HYTBCS K BBIIOJNIHEHHIO 6onee TpyOHBIX 3aaHuM, a B KOHIE 0043aTeIbHO OCTaBHTh BpeMs Ha OBICTPYIO
NpOBEPKY Bced paboThl Ha IpeAMET NPABHJIBHOCTH 3alIHCH OTBETOB B COOTBETCTBYIONIME OJIAHKH.

3) Ilpu BBINONHEHMH 3afaHMH C BBHIOOPOM OTBETa HEOOXOAMMO BHHMATEJIBHO JOYMTHIBATH N0 KOHL@A HE
.TOJIBKO TEKCT CaMOro 3aJaHHs, HO U BCE OTBETHI K HeMy. IIpH HEBHUMATEIBLHOM YTCHHH MOXHO MONACThb-
Cs B «JIOBYILKY» 3HaKOMOM IO NEpBHIM clI0BaM (GOpPMYJIHPOBKH 3aJaHHs WIH, Hal[PHMEP, yKa3aThb 4ac-
THYHO BEPHBIH OTBET BMECTO CTOSIIETrO 32 HUM MOJHOCTHIO BEPHOTO OTBETA.

4) Heo6xoauMO 0CO3HAaBaTh CBOH BO3MOXXHOCTH U IIOMHHTB, YTO IIPH BhINOJHEHHH TecTa EI'D 14 nomyude-
HHs XOPOILUX PE3YJIbTATOB HEOOS3aTENbHO BHINOMHATH BCE 33/laHHMA, OJHAKO HAJO0 NMpPEACTaBIAThH cebe
TOT ONTHMaJIbHBIA HabOp YMCia 3alaHUH M3 BCeX YacTel paboThbl, KOTOPHIN NPHBEET K 3aIUIAHMPOBaH-
HOMY pe3yJbTaTy.

Kenaem ycnexos!
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2. MeTonuueckue yKa3aHus aJITOPUTMHYECKOro THIIA N0 aHAAu3y 3aaanui EI'D
(1a npumMepe Tembl «KnHemMaTuka»).

3ananus, Bxoasmue B BapuanT EI'D 1o ¢usmke, MOKHO packnaccHpUUHPOBATh [0 TEMAaTHIECKOMY CO-
JIEPKAHHUIO, IO YPOBHIO TPYIHOCTH, [0 BUAAM YMEHHMH M criocobaM OeHCTBHH, U o popMe (CM. BBILIE).

Yucno 3aaHuil, MPOBEPAIOLMX Pa3IMUYHbIE YMEHHS U CHOCOOBI JEHCTBUH, B PasHBIX YaCTAX BapHaHTa
EI'D nokasano B Tabmuue 1. '

Tabnuya 1
OcHOBHbIE YMCHHSA Yuciao 3agaHui
H C1oCcoObI NeHCTBHE Bes padora | Yacre 1 | Yacrs 2 | Yactp 3
3HaTh/IOHUMATh CMBICH HU3HYECKUX MTOHATHH, BETUYHH, 12-17 10-15 )
3aKOHOB, IPHHLUIIOB, NTOCTYJIATOB
VMETh ONHUCHIBATH M OOBACHATH (PH3UIECKHE ABJICHUS U CBOIA-
CTBa TeJ, PE3Y/IbTaThl IKCIIEPUMEHTOB, ..., IPUBOJUTH IPHUME- 6-12 4-10 2 -
PBI IPAKTHYECKOTO UCIOIb30BaHMA (PU3HIECKUX 3HAHUMH
OTnMyaTh TUIOTE3bI OT HAYYHOH TEOPHH, A€IaTh BEIBOABI HA 94 23 0-1
OCHOBE 9KCIIEPUMEHTA U T.1.
YMeTh NIpUMEHATH NMOJyYCHHbIE 3HaHHA NIPU pEIlIeHUH pH3u- 10 10
YecKHX 3ajad ~
Hcnons30Bath NpUOOpETCHHBIE 3HAHUA U YMEHUS B PAKTH- 1 0-1 ' 0-1
4eCKOH JesATeIbHOCTH U TOBCEIHEBHOM KU3HU ‘ :
Hroro: - 35 21 4 - 10

3alaHus 110 OZIHOH M TOH Ke TeMe MOXKET MPOBEPATh YCBOCHHA PA3IMYHBIX YMEHUH H crnocoboB aeicr-
Bus. Huxe npuBeneHs! npuMepsl, MOKa3bIBaIOIIME KaK 3TOT NPUHIMII PEAIU3YETCA TIPH MIPOBEPKE JJIEMEHTA
3HaHui «BTopoii 3akon HeroToHa».

[pumep 1 (Tlonumanue cMpica GU3HUECKUX MMOHATHH, BEIMYHH, 3aKOHOB, IPHHLHUIIOB, IIOCTYJIATOB).

Ha 0ea mena maccamu 1 u 2 ke, oeticmaylom pashvie pagHoOelucmeyloujue Cunbl. Yckopenus-mern...

1) oounakosul

2)omnocamces kax 1:2

3) omnocames kax 2:1

4) 3agucam om HAYaRBLHOU CKOpPOCMU el _

Ipumep 2 (YMETh ONMUCHIBATH H OOBACHATH (PU3HUECKHE SIBJICHHS U CBOKMCTBA TElN, pe3yJbTaThl IKCIIEPH-
MEHTOB, TIPUBO/IUTH IPUMEPHI IPAKTHYECKOTO UCIIOJIB30BaHUs (PH3UUECKHX 3HAHUH).

C 001020 U Mo20 ce 6ankona yenvlii KUpnuY U NONOBUHA KUPNUYA YRANU HA 3eMIt0 0OHOEpeMenHO. Dmo
HPOU3OULIO NOMOMY, YMO ...

1) u yenwiil Kupnuy u e2o NONOBUHKY npumszugaem 3emisn ¢ 0OUHAKOBOU CUNOU

2) Ha yenwvli Kupnuy deticmayem 6060e GONbUIASL CUNA MANCECMU, HO €20 MACCA MAKxce 8080e 6onbule

3) yckopenue 0gudiceHus mena noo Oeticmauem Cuibl 11000t NPUpPoObl He 3a6UCUM OM €20 MACChl

4) cropocmb 0sudicenuss mena noo Oeucmsuem Cuibl 10O0U RPUPOObLL HE 3a6UCUM OM €20 MACChl

Ipumep 3 (Ominyust TMIIOTE3BI OT HAYYHOH TEOPHH, J€NaTh BHIBOJBI HA OCHOBE 3KCIIEPHMEHTA H T.JL.).

B knuce « Mamemamuueckue nauana namypanehou gunrocoguuy Hvomon ym-
sepacoaem, Ymo, eciu ¢ 8bICOKOU 20pbl 3anyCmMumbs meno co ckopocmoeto 8 km/c, mo
OHO 06emum 3emnro (puc.). mo ymeepicoeHue MO}CHO CHUMams ...

1) peaynemamom nabnroodenuii ‘

2) akcnepumenmanbHbiM PAKmMoM, 1eHCaujum 6 OCHO8e meopuu

3) eunomesoii

4) axcnepumeHmanoHbM HAKMOM, NOOMEEPHCOQloUeM MeOPUIo



IIpumep 4. (YMeTb NPHMEHATH MONTyYCHHbIC 3HAHUSA [IPH PeIeHHH (u3ndeckux 3anau) C xakum yckope-
Huem Osudicemca 2py3 maccoil 2 Kz, noO8euleHHbll Ha HUMu, eciu cuna Hamaxcenus Humu pasia 30 H u na-
npaenena eepmuxanbro 66epx? (g npuname pagueim 10 m/c’)

1) 5w/

2) 10 m/c’

1) 15 m/c?

1) 25 m/c?

Ipumep 5. (Mcronb30BaTh NPHOOPETEHHBIC 3HAHUS M YMEHHS B PAKTHYECKOH IEATEIBHOCTH M IIOBCE-
JTHEBHOH H3HH)

v;

Llamuux ckopocmu 6 nampyabHOU MauuHe OOPONCHOU NOIUYUY, cmosweld Ha

Dl1-2c
2)2-3¢

3)34c
4)4-5¢

obouune dopozu, 3apesucmpuposan 2pagux 3a6UCUMOCMU CKOPOCMU NPOE3NCAI0-
we2o0 agmomobuna om épemeHu. B kaxoil npomedcymox epemeHu 6ooumenv ag-
momobuns Haxcan nedans ckopocmu?

Tema Kunemamuxa B pasnene Mexanuka «Komudukxaropa EI'D» conepxuT aneMeHTH 3HaHHIA, MpUBe-
neHHele B Tabnuue 2.

Tabnuya 2
Koa
KOHTPOJIKPY€EMOTo Dj1eMeHTBI coiepKAHHU,
3JIeMEHTA npoBepsieMblie 3aganuavu KUM
MEXAHHKA
KHUHEMATHKA '

1.1.1

MexaHn4ecKkoe IBHXKEHHE H €70 BHJIBI

1.1.2

OTHOCHTENILHOCTh MEXAHHUYECKOTO JIBHKEHHSA

1.1.3

CxopocTs

1.14

YckopeHue

1.1.5

PaBHOMepHOC JABHXCHHC

1.1.6

IIpsiMoIMHEHHOE PaBHOYCKOPEHHOE IBHKEHHE

1.1.7

CoboaHoe nmajaeHue (yckopeHHe CBOOOIHOTO NaIeHHs)

1.1.8

JIBHXKEHHE TI0 OKPYXXHOCTH C HMOCTOSHHOH IO MOMYJIO CKOpocThio. LleHTpocTpemu-
TEJIPHOE YCKOPECHHE

ITokaxkeM MPUMEPHYIO CXEMY pacCyKACHHH IIPH BBINOTHCHHH 3aJJaHUH, CBA3aHHBIX C 3TOH TEMOM.

Cornacno cnenudukauuyn Bapuanta EI'D 2013 rona Takue 3aaHHs MOTYT OKa3aTbCs B 3aJlaHUSAX H TIPO-

BepATh YMEHHSI, NpHUBeieHHbIE B Tabmuue 3.

Tabauya 3
IIpoBepsiembie
posep IIposepsieMmbie
3aganus 3JIeMEHTDbI
yMeHHs
COIEPKAHHS
Al Kunematuka 3HATB/IIOHHMATD cMbicn GU3HYECKUX NOHATHH: HU3HIECKOE SIB-
A2 KunemaTuka, 3aKoHbl  |JICHHE, GH3HYECKas BEIHYHHA, MOJE/b, THIIOTE3a, PH3HYECKUH 3aKOH,
HpioTOHa TEOpHUs, MPUHIIHII, IOCTYJIAT, IPOCTPAHCTBO, BpEMsl, HHEPLIHATILHAS

B1 MexaHHKa — KBaHTOBAs [CHCTEMa OTCYETa, MaTepHasbHas TOYKa; CMBICH GH3HYECKUX BENHYHH:!

¢duzuka.

NyTh, IEPEMELIEHHE, CKOPOCTh, YCKOPEHHE;
VYMETH onuchBaTth U 0OBICHATH (HHU3HUECKHE SBICHUSI H CBOMCTBa

TEJI: PABHOMEPHOE MPIMOJMHEHHOE [ABHXXEHHE, DPaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE NBH)XCHHE, IBUKCHHE HEOECHBIX TEJN M HCKYCCTBEH-
HBIX CITyTHHKOB 3€MJIH; IPUBOJMTH NPUMEPHI PAKTHYECKOr0 MpUMe-
HEHUI GHU3HYECKHX 3HAHHH:

3aKOHOB MCXaHHUKH; ONPEAC/IATD:

XapakTep GpHu3nyeckoro npoiuecca no rpaduky, rabauue, popmyse.
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IIpoBepseMbie I
3ananus JIEeMEHThbI poBepHeMLIC
YMeHHSA
coaepKaHus
A21 Mexannka — KBaHTOBas |OTJIMYATh FHIIOTE3bl OT HAYIHBIX TEOPHH; J€JIaTh BBIBOJbI HA OCHOBE
¢u3nKa (METOAB! Hay4- [IKCIIEPUMEHTATBHBIX JAHHBIX; IPHBOAUTH IPUMEDHI, IOKA3bIBAIOIIKE,
HOTO MO3HaHHMSA) 9T0: HAOMOIEHHUS U IKCTIEPHMEHT SBJIIOTCS OCHOBOH /IS BBIABHIKE-
HHS THNOTE3 H TEOPH, O3BONAIOT IPOBEPHTE HCTUHHOCTh TEOPETH-
|4eckHX BBIBOOB; UTO HH3HYECKas TEOPHUS JAET BO3MOXKHOCTE 06BsC-
HATH U3BECTHEIE SBJICHHS MIPUPOABI U Hay4YHBIE (aKThl, IPeCKa3bIBaTh
ellie HEU3BECTHBIE ABJICHUS; ' '
MPUBOJMTH MPHMEPHI OMBITOB, HILTIOCTPUPYIOILHX, YTO: HabmoaeHHus U
9KCIEPHMEHT CITy>KaT OCHOBOW UL BBIABHXKEHHS FHMIIOTE3 H MOCTPOE-
HHS HAyYHHIX TEOPHi; JKCIEPHMMEHT IO3BOJNAET NPOBEPUTb HMCTHH-
HOCTh TEOPETHYECKHX BBHIBOAOB; (H3MYECKas TEOpUSA JAET BO3MOX-
HOCTh OOBACHATH SBJICHHA MPHUPOABI U HayyHble ()aKThl, [IO3BOJIET
Mpe/CKa3bIBaTh €llle HEHM3BECTHHIE SBJICHHS M MX OCOOEHHOCTH; IPHU
OOBACHEHHH MPHUPOIAHBIX ABJIECHUI UCMONB3YIOTCH (PU3IHYECKHE MOJe-
JIH; OMUH U TOT )K€ MPUPOIHBIH OOBEKT WM SBJICHHE MOXKHO HCCIIENO-
BaTh Ha OCHOBE HCIIOJIb30BaHHs PA3HBIX MOJEJIEH; 3aKOHBI (PU3MKH H
¢u3HYeCKHe TEOPHH HMMEIOT CBOM OIPENENICHHBIE I'PaHHULbl IPUMEHHU-
MOCTH;
U3MEPATH: paCCTOSHHUE, IPOMEKYTKH BPEMEHHU, NIPEACTABIIATD PE3YJib-
> |TaThl U3MepeHUH C YUETOM UX NOIPEUTHOCTEMN
A22 Mexanuka (pacuetHas |YMETbD nipuMeHsTh I0Jy4YeHHbIE 3HAHUSA U1 pelieHHs QHU3HYECKUX
3a1a4a) |3amau.
C2 Mexanuka (pacyeTHas
3aJada)
Cl1 Mexanuka — kBaHTOBas | YMETh npuMeHsTh OJy4YeHHBIE 3HAHHS JUIS pelueHHs PU3HIECKUX
¢bu3uka. (kauecTBEHHas [3a/1a4.
3afaya) HCIT0/IB30BATb IIPHOBPETEHHBIE 3HAHHA H YMEHHA B
ITPAKTHYECKOH JEATEJIBHOCTH H IIOBCEJHEBHOH
KH3HH JT/IA: obecnieueHns 0e30MaCHOCTH XH3HEACATEILHOCTH B
MPOIIECCE MCIOJIb30BAHKS TPAHCHOPTHBIX CPEJICTB.

Koneuno, cTons obmue GopMyIMpoBKH c1ab0 MOMOTaloT MOHATH, KAKOTO )K€ THUIA 33JaHHS MOTYT OKa-
3atbcs B BapuaHte EI'D Ha cooTBeTcTBYIOmEM MecTe. [TokaxeM, kakue cOOOpakeHHs CIEAyeT HMETh B BUAY
IpY aHanu3e J0060ii TeMbl PU3HKH.

OO6mue coobpakenHs

IIpexxae Bcero, HAMOMHUM, YTO MOHHUMAETCS B IIKOJBHOM Kypce GHU3HKH HOJ NOHATUSAMH, [IPHBENECHHbI-
Mu B Tabnuue 2.

T'OBOpAT, YTO KMHEMATHKA — HayKa (JOPMAIBHOrO OMHCAHHMA IBHKEHHS. POPMATHHO OMHCHIBATH JBHKE-

~ HHE MOXHO, TOJIBKO UCHOJIb3ysi MATEMATHYECKHE BBIPAKEHHS, [I0ITOMY B 3TOM pas3jieie 0COGEHHO APKO Mpo-
SIBIISETCA TO, YTO ¢dbu3HKa O4YEHB CBS3aHA CO 3HAHHUAMH MATEMaTHKH.

Yro xe Geper Pusmka y marematuku. U3 anre6pbl - yMEHHE aHAIU3UPOBaTh QYHKUMH M HX rpaduKH,
pelnars ypaBHEHHMsS H CHCTEMBbl YPaBHEHHH, a U3 F€OMETPUH — MPOCTECHIIME MOHATHA —TO4YKa, psMas, Tpe-
yrojapHHMK. DH3HKa TaKKe aKTHBHO IOJb3YETCS NMPH ONMHCAHHUHU IBHXKECHHSA BOXKHEHIIHUM JOCTHXKECHHEM Marte-
MaTHKH — JE€KapTOBOH CHCTEMON KOOPAHHAT, MO3BOJIIOMICH OMMCBHIBATH MOJOKEHHE TOYKH Ha IUIOCKOCTH C
MOMOIIBIO ABYX YHCeJ (KOOpIUHAT). _

OnHako ¢H3HKa — 3TO, IPEXKIE BCEro, HayKa O MOJAEIUPOBaHHH, TO €CTh 00 YIPOLIECHHH PEATbHEIX SBJIE-
HHUH 110 TAKOH CTENEHH, YTOOBI HX MOXKHO OBLIO ONMKCATh C MOMOLIBIO NPOCTHIX (M HE OYEHBb MPOCTHIX) MaTe-
MaTH4YECKHMX BhIpakeHUH. [lo3TOMy nepBoe, YTO Hy)KHO YMETh A€JaTh IPH BBINOJHEHHH 3aJaHHH K3aMeHa,
3TO YMETh, YUTAA TEKCT 3aJaHHA, IOHATh, K KAKOMY M3 YIIPOLIEHHBIX MOJENEH OTHOCUTCS IaHHOE SIBJICHUE.
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KunemaTnyeckne BeJMYHHbI M 3aKOHbI ABHKEHHN

Ecnn peus uzaer o TakoM SBJICHHH KaK ABH)KCHHE, TO IOYTH BCE 3aJa4d KMHEMATHKH PacCMaTPHUBAIOT
JBH)KCHHE PEaJbHBIX TeJl KaK JABH)KCHHE «TOYKH» - H 3TO IepBoe ynpouieHHe. Ecnu yuras 3agauy mo ¢pusuke
0 1oJsieTe NTHIBI WIH camoleTa Oynere XyMaTh 0 popMe HX XBOCTa, TO BaM AAIEKO He NMPOABHHYThCA. CuH-
'TaWTe HX, KaK B TEOMETPHH, TOUYKaMH, IipeHeOperas ux pazMepoM H GopMoit (XOTs, KOHEYHO, H3peaKa MOrYyT
BCTPETUTHCA U 3371a4H, B KOTOPhIX TaKkas MOJAEIH ABHXKYIIErocs Tesia OyaeT omuoKoi). '

Bo-BTOpBIX, IBHXEHHE — ITOHATHE, PACCMAaTPUBAEMOE B OIIPENECIEHHON CHCTEME OTCcYeTa (Teso oTcueTa +
cucTeMa KoopAMHAT + 4acel). [loaToMy Bce moHATHA, onpenenseMble B KHHEMaTHKE, HMEIOT onpe,uenei—moe
YMCJIOBOE 3HAYEHHE H HANIPABJICHHE, TOJIBKO B ONpEAEICHHOM CHCTEME OTcueTa. EC/M 5T0 He OroBapHBaeTcs B
YCIIOBHH 3aJlauH, TO, CKOPEE BCEr0, MMEETCsS B BUY CHCTEMA OTCUETA, CBA3aHHAsA C OBEPXHOCTHIO 3eMJIH HITH
CO CTCHaMH [TIOMCLIEHHA B KOTOPOM PacCMaTpPUBAETCs IIEpeMELlieHHE Tell. ‘

B-TpeTbHX, B LIKOJIBHOH NIpOrpaMMe pacCMaTpPHBAIOTCA BCEFO HECKOIBKO MOJENEH IABHKEHHS, OTJIH-
yaromuxcst GopMoi TPaeKTOPHH M XapakTepoM ABHKeHUs. HanomuuM, 4to mpaexmopus — 310 BooOpakae-
Mast WIH HaOnoaeMas NMHHUA, BJOJIb KOTOpOH IBHXKETCA Teno. B 3amavyax mo xkuHemaruke BapuantoB EI'D
3TO, 0OBIYHO, NpAMAs WIN OKpydicHocmb. I3 BCEBO3MOXKHBIX BHJOB JABHXXCHHUSA 110 OKPY)KHOCTH U IO NPAMOi
B IIKOJIFHOM Kypce€ pacCMaTpHBAIOT TPH BHAA: paBHOMEPHOE JBH)KEHHE, paBHOYCKOPEHHOE JBHXXEHHE H KO-
nebaTenpHOE ABHXCHHE. AHAIH3 KojnebaTenbHOro ABMXKEHHA B BapHaHTe EI'D paccMarpuBaercs B pamKax
TeM «MexaHu4ecKue KonebaHUs U BOIHBI) U «3aKOH COXPaHEHHs MEXaHHYECKOH 3HEprHu». B paMkax TeMsl
«KuHeMaTHKa» 0OBIYHO PaCCMaTPHBAIOTCA 33JaHUsA, B KOTOPBIX IBHXKEHHE TOYKH MOXKHO CUMTATh

®  NPAMONUHEUHBIM PABHOMEPHBIM, ’

®  NPAMOJIUHEUHbIM PABHOYCKOPEHHBIM UNU

®  DABHOMEPHBIM RO OKPYICHOCMU.

Jlaxke ecllM B YCJIOBHH 3aJauH B SBHOM BHJE HE pacCMaTPHBAEMOE JBHKCHHE HE OTHECCHO K OJHOMY M3
3THX TPEX THIIOB, CIIEAYET MMOHATh K KAKOMY THITy IBH)KE€HHS €T JIy4lle BCETrO OTHECTH.

IIpu onmHCaHUHU TaKUX IBHKEHHH B (PU3HKE UCTIONB3YIOTCH

®  GeKMOpHbIE 6EIUYUHbL, OISl KOMOPbIX BANCHO 3HAMb HE MONLKO HUCIOB0€ SHAYEHUE UMY MOOYIb, HO U

HanpasieHue OMHOCUMENbHO Habriooamens: ‘

O TNepeMeIleHHE,
O CKOpOCTb,
O YCKOpEHHE,
‘& CKQIAPHblE NONOJCUMENbHbIE BETUHUHBI, 3A0aBaeMble YUCIOM U eOUHUY el USMEPEHUSA.!
O  TyTh,
BpeMs JBIDKCHUS,
PacCTOSIHHE MEXIY TOYKaMH,
MOyJb IIEPEMEILEHHUH,
MO/IYJIb CKOPOCTH,
MOJY/b YCKOPCHHS,
O  KOOpIOHMHATa TOYKH,
® CKaNsApHblE BENUNUHBL THI06020 3HAKA, UMelouwue eOUHUYbL USMEPEHUSL:
O  HIPOEKLHs MepeMElICHHS Ha 3aJaHHYIO OCb,
O  TIPOEKLHUsA CKOPOCTH Ha 33/IaHHYIO OCh,
O  HPOEKUHs YCKOPEHHs Ha 33JJaHHYIO OCh.

O 0 0O OO0

Hepemewyenue — sextop A7, | coenuusiommii Touku B HavanbHbid (1) U KOHEUHBIH (2) MOMEHTHI pac-

CMaTpHBAEMOT0 OTpe3Ka BpeMEHH (pHc. 1 U 2).
Cxopocmb. EciiM Ha KaKoM-TO Y4aCTKE TPAaeKTOPHH (WM Ha COOTBETCTBYIOLIEM NPOMEXYTKE BPEMCHH

Af) IBHXKEHHE MOXXHO CUHTATH MPSAMOJHHEHHBIM H PABHOMEPHBIM, TO CKOPOCTh PABHOMEPHOT'O IBHIKCHHS

, At
Eciu Ha pa3HBIX y4acTKax MPSMOIHHEHHOH TpaeKTopuH 1-2 U 2-3 33 ONMHAKOBBIE IPOMEXYTKH BPEMEHH
At epeMeILeHHs OYKH HE COBIMANAIOT, HO B Npejenax yyacTka 1-2 MOXHO CYMTaTh JBHXKEHHE PAaBHOMEPHBIM



C NPHEMJIEMOM TOYHOCTBHIO, TO CKOPOCTb, ONpeeNeHHYI0 TaKMM 06pa3oM CKOPOCTE HA3bIBalOT MTHOBEHHOM
CKOPOCTBIO B TOYKE 1:

EI - AFIZ
At
AHAJIOTHYHO
5 = Ay
Y]

Ha3bIBalOT MTHOBEHHOH CKOPOCTbhIO B TOYKE 2.

Koopouname: mouku. Eciin BAONB 3TOH NMPSMOH, BIOIb KOTOPOH KBHXKETCA TENO, HANIPaBHTH OCh 0X u
3a]aTh Ha Hell MaciuTabHyI0 €QHHHULLY, PaBHYIO €JHHHUIE H3MEPEHHUs JUIMHEL, TO MOXHO FOBOPHUTH O KOOPAH-
HATE TOUKH X; M X; B MOMEHTHI BpeMeHH 1 u 2.

N Ar,
IIpoexyus nepemewyenus TodkH A7, = X,— X, U OPOEKIHH CKOPOCTH Uz = —A; HA 3Ty OChb MOTYT OBbITh
KakK [OJIOKUTENbHbIM, TaK U OTPHLATENBLHBIM YHCIOM. 1IpH 3TOM MOAYIIb MEPEMEILICHUA |A7,| >0, TaKxe Kak
_ a5,
MOJIYJb CKOPOCTH V= A7 >0 (puc.-1).

Puc. 1
Ecnu TpaekTopueil ABISETCs OKPYKHOCTB H TeJIO ABHXXETCA IT0 Hel paBHOMEPHO, TO MOXHO BhIOpaTh Ta-

KOH MaJblif MPOMEXYTOK BPEMEHH, YTO YYaCTOK TPAEKTOPHH, NMPEACTaBJIOMNA COOOH Iyry OKpY»KHOCTH,
OyJeT ¢ mpueMIeEMOH TOYHOCTBIO YYaCTKOM NpsAMOid ' (puc. 2).

Aﬁz At p<At;3<4t4

— 3

Puc. 2

TOrZia BENTHIHHY
' . AR
b, =—1
. , At
MOKHO Ha3BaTh CKOPOCTHIO TeJa B TOUKeE 1.
Ilyme s — nnuHa oTpe3ka TpaekTopHH. Ilpn mpamonuHeHHOM JBH)KEHUM BJOJb BHIOpaHHOH ocH 0e3 u3-

MEHEHHs HANpaBNeHUs ABWKeHUs s =|AF,|, npu NPSMOJIMHEHHOM PaBHOMEPHOM JBHXXEHHH CO CKOPOCTHIO
U myTh, IPOWAEHHBIA 32 BpeMs £
s =vt
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HpH PaBHOMEPHOM ABHIKCEHHH IO OKPYKHOCTH paguyca R MOZXYJIb CKOPOCTH PaB€H OTHOWICHHIO JJIHHBI

AYTH OKPYXHOCTH U K IIPOMEXYTKY BPEMEHH Af , 3a KOTOPbIH TOYKa IPOXOAHT 3Ty Ayry. Ecau nepuod 06-
paujenus TOYKH 10 OKPY>KHOCTH (BpeMs ogHOro o6opoTta) paseH T, To MOJ1yJIb CKOPOCTH
_27R
T
chopeﬂue. le’[ HpﬂMOJ’IHHeﬁHOM JABH)XXCHHH C HepeMeHHOﬁ CKOpOCTbI'O B CJIy4a€, Korga B J]lOﬁble paB-

Hble TIDOMEXYTKM BpeMeHH Af;; = Af3; 3Ta CKOPOCTH MeHSETCs Ha OJMHAKOBYIO BEJIHYHMHY, T.€.

AD,, =0, -0, = AUy, = U, - U; , IBIWKEHHE HA3BIBACTCHA PAGHOYCKOPEHHbIM, @ OTHOILIEHHE H3MEHEHHA CKOPO-

CTH K IPOMEXYTKY BPEMEHH, 32 KOTOPbIH OHa H3MEHWIACh, YCKOpPEHHEM (pHc. 3).

Puc. 3
ITpy paBHOMEPHOM JIBHXKEHHH IO OKPYKHOCTH, KaK CIE€AYET H3 PHC. 2, CKOPOCTb B KaXKJJ0M TOYKE Tpaek-
TOPHH HallpaBJieHa MO KacaTeJIbHOH K OKPYXHOCTH, TO €CTh MEPIEHIUKYISAPHO €€ paaHycCy, IPOBEAECHHOMY B
TOYKY TPa€KTOpHUH. BEKTOp CKOPOCTH, XOTb U NMOCTOAHEH 110 MOAYJIO, HANPaBJI€HHE €ro MOCTOSHHO MEHAET-

cs. [ToaTOMy NOCTOSHHO NMPOHCXOMUT U3MEHEHHE CKOPOCTH KaK BEKTOPHOH BENMYHMHBI U IIPH 3TOM OKa3bIBa-
€TCsl, UTO YCKOPEHHE . TOCTOSHHO HAMPaBIEHO B LIEHTP OKPY>XHOCTH (puc. 4). PaccMoTpenne Monyisa u3me-

HEHHA CKOpPOCTH TIpH TaKkOM JBHXXEHHH IAU| 3a BpeMsa Af IPUBOAMT K 3HAYEHUIO MOOYIA

YEHMPOCmMpPEMUMENbHO2O YCKOPERUA

Puc. 4
[pu onucaHHH PaBHOMEPHOrO IBWXXEHHS TIO OKPYXKHOCTH TaKXKe pacCMaTpHBAaIOT BEIMYHMHY wacmoma

1
obpawjenus vV = T —UHCIo 060pOTOB, KOTOPOE COBEpLIAET TeNO 3a 1 C.

Kpome Toro, MO>KHO NOKa3aThb, YTO [UIA Pa3HBIX THUIOB ABHXKCHHA HabII0JarOTCA CIEAYIOUIME COOTHOILIE-
HHs MeXIY BBeleHHbIMH BeauunHamu (Tabmuna 4). Ipeanonaraercs, 4yro och (X HampaBjieHa B TOM e Ha-
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TIPaBJIEHHH, YTO M CKOPOCTH B MOMEHT BpeMeHH /=0 (HayaJo OTCYeTa BpeMeHH). 3HaK «+» Wiu «—» B Gopmy-
nax BHIOMpAeTCs B 3aBUCHMOCTH OT 3HAaKa MPOSKLUHH CKOPOCTH HIIH YCKOPEHHs Ha ocb 0X.
Tabnuya 4

PasnomepHoe npsamonuneiinoe 08uUx3cenUue co CKOpOCmbio, pasHoti N0 MOOYIO U
xX=xpt Ut ‘ KOOpJAHHATa Yyepe3 BpeMs £, TOe Xp — KOOpAHUHATA B
MOMEHT BpeMeHH 1=0

PagHoyckopeHHoe npMONUHetiHoe OBUNCEHUE C YCKOPEHUEM, PABHBIM NO MOOYIIO 4

at? . TYTh S, IPOICHHbIH 3a BpeM f, ecau
s=uopt £ ) Uy MOMIYJIb CKOPOCTH B MOMEHT BpeMeHH =0
at? KOOpAHHATa Yecpe3 BpeMs £,
X=xy + Upt + '_2 ‘ T X9 — KOOPIIMHATa B MOMEHT BpeMeHH /=0,
Uy B MOMEHT BpeMeHH =0
v, =v,tat ITpoekuys CKOPOCTH Tena Yepes BpeMs ¢

Uy B MOMEHT BpeMeHH =0

CBonxka ¢opmyn B 06001I€eHHOM BUJiE TPHBEEHA B ciMcKe (opmyan B IIpunoxenny 1.
[Mpu HCHoONB30BaHHHM MOHATHS MPOEKLHUS CKOPOCTH U YCKOPEHHS Ha OCh 3TH COOTHOIIEHHUS 3aMUChIBAIOT-
cs1 6e3 TBOMHBIX 3HAKOB, MOCKOJIbKY IIPH CMEHE HalpaBJICHUs1 BEKTOPOB MEHACTCS MX 3HAK:

2
at

X =X9+ O+ 7 Uy=Ugtanl.

Jlist pacdera myTH clieyeT yYHThIBaTh, YTO MyTh — AJIMHA TPAEKTOPHUH, H, ECJIH TOYKa JBHXKETCS CHadasa
BJIOJIb OCH, @ 3aTEM IIPOTHB HEE, TO OTPE3KH IIyTH, MPOHICHHbIE 10 H MOCJIE TOYKH MI0OBOPOTA, CKIIaABIBAIOTCS.

B pasHBIX cCHCTeMax OTcueTa BCe XapaKTEPHCTHKH JBH)KEHHA OT (OpPMBI TPAa€KTOPHH 0 HAnpaBlIeHHH H
MoJyJieH CKOpPOCTEH H YCKOpPeHHH MOryT ObITh pasHeiMH. B EI'D uyamie Bcero paccMarpHBaeTCsi JBHXKEHHE
00BEKTOB B CHCTEMAaxX OTCUETA, CBA3AHHOH C MOBEPXHOCTHIO 3€MJIH H C BTOPHIM TEJIOM, ABHTAIOLUIAMCS OTHO-
CHTEJILHO NMOBEPXHOCTH 3eMJH (aBTOMOOWb, IUIOT, NAPOM, 1moe3a H T.A.). JIro60# HIKONbHHUK BCIOMHHUT, KaK
MpH 00TOHE aBTOMOOHJISI OH MEJJIEHHO JABH)KETCS OTHOCHTEJILHO NAaCCa)KUpa B IPYroM aBTOMOOHIIE, XOTH Jie-
THUT C OTPOMHOI CKOPOCTHIO OTHOCHTENBHO MOJOTHA JOPOTH. SICHO, UTO NMpH ABH)KEHHUH B MIPOTHBONONIOXKHBIX
HanpasJIEHHSX CKOPOCTH OYIyT CK/IAAbIBATHCH, @ IPU ABHXKCHHH B OJHOM HAMpAaBICHHUH — BHIYHTAThCA.

dopmManbHOEe NPaBWIO A7 BBIYUCICHHS HANPaBIEHUS U MOAYJS CKOPOCTH BEKTOpa OTHOCHTENIBHOIO
IBIDKEHHS TakoBO. Eciu 00BbekT A (pHUC. 5) ABMKETCS OTHOCHTEIBHO 00BbekTa O (HEMOABHKHAS CUCTEMA OT-

Cu€eTa) CO CKOPOCThIO U, , a 06BEKT B [IBHKETCS OTHOCHTENBHO 06bekTa A (IIOABHKHAS CHCTEMA OTCYETa) CO
CKOPOCTBIO Ug,4 , TO OTHOCHTENBHO O OH zmmke’rcx €O CKOPOCTbIO Uy , TAKOM 4TO
U, =0, + Uy,
Toraa s BeIYMCIEeHHS CKOpOCTH B OTHOCHTENBRHO A, €CiiM CKOPOCTH Uy u Uy oTHOCHTENBHO O (na-

TNPHMEP OTHOCHTENIBLHO I0POTH) H3BECTHBI, GYAET BEPHO COOTHOLICHHE

—

Ugy =Up — Uy

Puc. 5 )
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Otciona npaBuiIo, 9T00bI Y3HaTh CKOPOCTH Tena B oTHocuTeNbHO Tena A, 106aBb k ckopoctd B U oT1-

HOCHMTENILHO HETIOABHKHON CHCTEMBI OTCYETa BeKTOp —U, (BEKTOp CKOPOCTH Teia A OTHOCHTENHHO HETOJ-

BHOKHOH CHCTEMBI OTCYETa C IPOTHBOMOJIOXHLIM 3HAKOM) H Hal/IH JUTHHY CyMMapHOTO BEKTOpa. JTO NPaBHIIO

0COOEHHO MONE3HO, KOr/ia Tea ABHXKYTCSA OTHOCHTENBHO 3eMiTH (HETIOABHKHOM CHCTEMBI OTCYETA) CO CKOpO-
CTAMH, PaCIIOJIOKEHHBIMH IO YIJIOM APYT K APYTY, HallpHMep, MO/ NMPAMBIM YTJIOM (pHC. 6).

D -
B
| Uy
A BA
I
&> |
A . —
v, =)

Puc. 6

Tunst 3a1aHHH o Teme «KHHeMaTHKa» H PeKOMEHIALHH M0 HX pPeLIeHHIO.
BolenuM HECKOJIBKO THITOB 3a/laHHH, KOTOPEIE HauboJIee 4acTo HCMOMB3YIOTCA B BapHaHTax EI'D no ¢u-

3UKe. DTH THIIbI OTJIMYal0TCA,-B OCHOBHOM TEM, B KAKOM BHJIC NTIPEACTABJICHA umbopmauml B 3aJaHHH H, COOT-

BETCTBEHHO, Ha MPOBEPKY KaKHX YMEHHH (Croco0OB NeHCTBHSA, YMCTBEHHBIX ACHCTBHH, HHTEJLIEKTYaIbHBIX

npoueayp) HampasiieHO 3aaaHue. OCHOBHbIE yMeHHA nepeudciaeHbl B Tabmuuax 1 u 3. Tunsl 3ananuii, cBs-

3aHHBIX C OCHOBHBIM COACPKAHHEM TCMbI «KnHeMaTHKa» U OCHOBHBIMH YMCHHSAMH NPUBCACHBI B Tabmune 5.

Tabruya 5

Tunbl 3ananuii

YMeHHs H 3JIeMEeHTBI COAepPKAHHS

CnoBecHsle (OpPMYTHPOBKH (Bep-
OasmbHBIA crioco0 mpenacTaBieHUs
HHpOpMaLIUH)

VYMenue paznvyats QUIHUECKHE MOHATHA HA CONEPXKAHHH KH-
HEMaTHKH (OIpeJielicHUe, 3aKOH, THIOTe3a, ABJICHHE, BEIHYHHA
H T.N.), 3HAaHHE OINpEeleNeHHH KHHEMaTHYeCKMX BEJIMYHH, 3Ha-
HHE €QMHHI M3MepeHHA (PU3HYECKHX BEIHYHH, NPHOOPOB IS
HX H3MEPEHHs, NPOBEPKAa YMEHHMS Ka4eCTBEHHO COIOCTAaBIATh
3aKOHBI PABHOMEPHOIO H YCKOPEHHOT'O ABHXKEHHS C €ro CJIOBEC-
HBIM ONHCaHHEM (YBEIHYCHHE — YMEHBIICHHE KHHEMATHYECKMX
BEJIMYHMH IIPH U3MEHECHUH APYTHX)

AHaJTUTHYECKHH cnoco® mpeacraB-
neHus HHGOPMaLHH

AHamu3 QyHKIMOHAIBHBIX 3aBHCHMOCTEH KWHEMaTHYECKMX Be-
JIMYMH OT BPEMEHH H JPYT OT ApyTa (OIHa BEIHYHHA MEHACTCA B
2 pa3a, BO CKOJIBKO pa3 W KaK M3MEHHMTCA JpyTas), yMEHHE Npo-
cTefiliux anredpanueckux npeobpa3oBaHHi Ha OCHOBaHHH OIl-
penesieH!i U 3aKOHOB IBHKCHHUSA

UucnoBod cnocol MNpeacTaBjIcHHS
HHpOpMaIIHH

AHann3 TaONHYHBIX JaHHBIX, MOKa3aHHWH NpPHOOPOB, MepeBon
OJHUX €JMHHI] U3MEPEHHUS B IPyTHE, PEILCHHE 3a]1a4 Ha OCHOBE
HCMOJIb30BaHHA ONpEIEneHHH, 3aKOHOB IBWIKCHHA W peLICHHs
CHCTEM YpaBHEHHH Ha X OCHOBaHHH.

I'paguueckuit cnoco6 npencrasie-
HUA HHPOPMaLHH

Ananu3 rpaQuKoB (JMarpaMM) 3aBUCHMOCTH KMHEMATHYECKHX
BEJIHYHH OT BPEMEHH, CI0XKECHHE BEKTOPOB NEpPEMELIEHHH U CKO-
pocte :

KoMOuHHpOBaHHE M COIOCTaBIIE-
HHE pa3HbIX CHOCOOOB IMpeICTaB-
neHus HHpopMaLHH

YcTaHOBJIEHHE COOTBETCTBHA TpadMkoB H GopMyJ1, pacueTsl Ha
OCHOBaHHM YHCJIOBBIX JAHHBIX, MOYEPOHYTHIX ¢ rpaduka (pH-
cyHka, ¢otorpaduu), peiieHHe 3a1a4 ¢ MOJyYCHHEM YHCIIOBOrO
OTBeTa Ha OCHOBE aHaJIM3a TEKCTa, PUCYHKa, rpaduka U T.4.
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K coxaneHuio, YHCJIO MOHATHH, npoBepseMbix B EI'D BenHKO, BO3MOXKHEI HX BCEBO3MOXKHBIE COUYETAHUA
B OJJHOM 3aJ]aHHH, B paMKax 3aJaHHs C OJHUM JIEMEHTOM 3HaHHA MOIYT, KaK Mbl BUJE/IH BBIIIE, IPOBEPATH-
csl pasHbIe YMEHHs, YMEHHA MOTYT IIPOBEPATHCA C HCTIONb30BaHMEM HH(OpMalUK PEACTABICHHOH B pa3HOM
BHJIE. B pasHbIX 4acTAX MIKOIBHOTO Kypca GH3HKH MCTIONB3YIOTCS Pa3HbIe YCIOBHBIE CIIOCOORI OTOOpaKeHHA
TPOIIECCOB M, B TO )K€ BPEMA OJHH M Te ke OykBeHHble 0003HaUEHHS MOTYT 0003HaYaTh B PasHBIX YaCTAX
Kypca COBEpILEHHO pa3sHbie MOHATHA. [103TOMy emquHOro aaropuTMa BhIMONHEHHA 3anaHui EI'D Her M ObITh
HE MOXeT. B kax7oM pa3zesie MOXKHO JaTh TOJNBKO HEKOTOPHIE 00IIME PEKOMEHALMH 110 BBIIIOJIHEHHMIO 3a/a-
HUIi, MMes B BHIY OINpeie/IeHHBIE TPaAMIIMK, HAKOIJICHHBIE C BpEMEHH Hayalla ucnons3oBaHus EI'D no ¢usu-
ke B Poccun (2001 r.). '

1. Boisenenue memvl 3a0anus. AJTOPUTM BBINIOJHEHHUS JH000T0 3aJaHUA HAYMHAETCS C aHAJIH3a TEKCTA M
CYXXEHHIO TEMATHYECKOTO TOJIA, B KOTOPOM HYXHO MCKATh KOHKDETHbIE pellieHHs. MHBIMHU CI0BaMH Hy’KHO,
Tpesx/ie BCEro, MOHATh O KaKOM SIBICHHM HJIET peyb, B KakoM paszienie pU3MKM OHO M3y4aeTcs. B aToM moxer
IOMOYb M 3HAHME CTPYKTyphbl Bapuanta EI'D, Hampumep, 3aJaHus [0 KHHEMATHKE MOTYT CTOSTh IIOX HOMe-
pamH, yka3aHHeIMH B Tabmuie 3. .

IMocie 3TOro HAET aHAIU3 MOHATHH M TEPMHHOB, BXOAIIHX B ycioBHE 3ana4d. Heo6xoquMo noneiTaThes
BCIIOMHMTb OIPEJEIeHHs STHX MOHATHIH; 3aKOHBI, KOTOPHIE HX CBS3bIBAIOT; €AMHHIBI CH, B KOTOPBIX OHH H3-
MEpAIOTCS; KOHCTAHTHI, KOTOPbIE CIEQyeT B3ATh U3 CIIPaBOYHBIX TaOAHI M HCIIOJIb30BaTh B PEIICHHH 3a[a4H.
SICHO, YTO B YCIOBHAX CTpeCcCa Ha SK3aMEHE HJIH B CHITy C1a00# MOATOTOBKH K HEMY, KAKHE-TO COOTHOIIECHHS
MOTYT BBINACTh U3 NamATH. 1 KX BOCCTAHOBJIEHHs MOTYT IIOMQYb OYyKBEHHbIE 0003HAYEHHS BEJIMYHH, €1H-
HHIIBI UX H3MEPEHHs, KOTOpbIe MOI'YT YIIOMUHATHCA B 3a/1a4aX.

TTockonbKy Mbl pacCMaTPHBAEM aHAIHM3 3a/laHUMH 110 KHHEMATHKE, TO OyAEeM CYUTATh, YTO C STUMH JBYMS
IMyHKTaMH aHain3a B yxke crpaBHIHCh, BCIOMHUIIH (GOPMYJIbI, U3JIOXKEHHBIE BBIIIE U 3HAETE, YTO B CHCTEME
CH oCHOBHOI eIMHMIIEH H3MEPEHHUS IIyTH U KOOPAHHAT ABJIETCA | M, BpeMeHH — 1¢, CKopocTH — 1M/¢, yCcKo- -
penus — 1m/c’, gactoTei — 1 ¢’

2. Buisgnenue mooenu osudcenus. OHAKO 3a7aHHE 0 KHHEMATHKE, CTOsIee B BADHAHTE MOJ HOMEPOM
Al, MOXeET MpOBEpATh 3HAHUE 3aKOHOB PABHOMEPHOTO JBH)XEHHSA 11O NPAMOH H 10 OKPYXHOCTH, paBHOMED-
HOE JIB)KEHHE M0 OKPY>KHOCTH SIBISETCS ABHXECHHUEM IO C YCKOPEHHEM, KOTOPOE OCTAETCs IIOCTOSHHBIM II0
MOJYJIIO, HO HETIPEPHIBHO MEHsET HamnpariieHue. I1o3ToMy, €lle pa3 Npo4yHTaB TEKCT 3alaHus, CIeAyeT onpe-
JETUTHCA, KaKylo M3 TpeX Mojeied ABHKEHHs NpeIaraloT BaM paccMOTpeTh: paBHOMEPHOE IO MPsIMOH,
PAaBHOYCKOPEHHOE 110 NpAMOH (BKIIOYas CBOGOJHOE MaJ€HHE) MM PAaBHOMEPHOE MO OKpyxkHocTH. Tak,
CIIOPTCMEH MOXET OexaTh BOKPYT KPYIJIOrO 03€pa C MOCTOSTHHON CKOPOCTBIO, - CKOPEE BCETO, 3TO paBHOMED-
HOE JBH)KEHHE 10 OKPY>KHOCTH; JIOAKY 6€3 BECENl MOXKET CHOCHTD M0 TEYEHHIO U B TEKCTE FOBOPHTCS C KaKOH
CKOPOCTBIO — PABHOMEPHOE [BHKEHHUE II0 MPSMO#; aBTOMOOHIIb, €XaBIIMH C 3aJaHHOH CKOPOCTBIO, HAUHHAET
TOPMO3HTh H OCTaHABJIHMBAETCS — CKOPEE BCETO, 3TO PAaBHOYCKOPEHHOE ABHIKEHHE C NIEPEMEHHOM CKOPOCTEIO
10 IIPSAMOM.

3. Buingnenue coxpausiowetica éeiuyuHbl B paMKax NaHHOH MOJENH JIBW)KEHHMA. SICHO, 4TO mpH paBHO-
MEPHOM IPSIMOIMHEHHOM JABH)KEHHH COXPAHAETCSA MOAYJIb CKOPOCTH (H YCKOPEHHE PaBHO HYJIIO), IIPH paBHO-
YCKOPEHHOM JBH)XCHHH O IPSAMOH MOCTOSHHO YCKOPEHHE H IPOEKIHA YCKOPEHHS Ha BHLIOpaHHYIO OCb, IIPH
PaBHOMEPHOM [IBIDKEHHH IO OKPY)XHOCTH BO BpeMs ABH)XEHHMS HE MEHSETCS MOXAYJb CKOPOCTH M MOAYJ]b
LEHTPOCTPEMHTENBHOro yckopeHusa. He MeHstonmecs BenMYHMHBI OOBIYHO AaHBI B YCJIOBHH 3aJa4yH B BHJIE
4HCell, €CJIM paCCMaTPHUBAEeTCs JBH)KEHHE OJHOIO TeJla M MPH OJHMX HadalbHbIX .ycJoBHAX. IIpu nBHkeHHH
TeJla 110 BEPTHKAIBHOH NpAMOH (CBOOOAHOE MajieHNe, ABHKEHHE C MIOCTOSHHBIM YCKOPEHHEM) BCETAa CYHTA-
eTCs M3BECTHOM BEIMYHHA YCKOPEHHs cBOoGOaHOro majenus g=9,8 m/c’=10 M/c’, naxe eclu OHO He IPHBO-
JMTCS B YCJIOBHH 3a1a4H. '

4. 3anuce ¢hopmyn, OTpaxKaIOUIMX H3MEHSIONIMECA BO BpeMs JIBHKEHHS BeJH4HHBL. KoHeuHO, MBI XOTHM
OTPaHHYMTh YUCIIO 3aTIOMHHaeMBbIX ¢opmyn. Toraa, 1s ABHKEHHUS 110 TIPAMOH ClIeyeT 3allOMHHTb, YTO €CITH
BBIOpaTh CHCTEMY OTCYETA TAaK, YTO B HAYaJIbHBIH MOMEHT BPEMEHH TeJlO, JBM)KEHHE KOTOPOIO Mbl paccMar-

pHBaEM HaXxOJHJIOCH B TOUKE x=0 a CKOpPOCTh Obu1a HampasJieHa BAOIb OCH Ox, TO

at’
U, =y tat ;x= vt £ 5.
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Ecnu uM3 aHamM3a TEKCTa CTAHOBHTCSH SICHO, YTO CKOpPOCTh HC MCHSJIACH B XOJC NABHIKECHHA, TO a0 u

U, =, ; x= vyt . Eclii M3 aHaHM3a TEKCTa ACHO, YTO TENO PasrOHANOCH, TO CIEAyeT B popMyiax OpaTh 3HaK

«IUTIOCY, €CITH TOPMO3HIIO, TO «MHHYC». JUIs BEIYMCIICHHA MyTH NP JABHXKCHHH 0€3 H3MEHEHHs HANpPaBJICHUs
JBHXKEHHA s=x. J19 JBHXKEHHS MO OKPYKHOCTH C U3BECTHBIM PaJHyCOM H NEPHOAOM OOpalleHHs Mo He# To-

2
KE CIeAYeT 3alOMHHTE JiBE dopmymar G = ER— uv= ‘Z—HT_Ri (BrpoueM, BTOpas OTpaXkKaeT 3HAHUE JJIMHEI OK-
PY’KHOCTH M NOHATHSA NIEPHOL 0OpameHus ).

5. Buisenenue eeaudun, 3Ha4eHue KOMopbix ykavbieaemecs KoceeHHo. JacTo npH peleHUH 3aJaHus cie-
JIyeT MCTIOJIb30BaTh BEJTMYMHEI, YKa3aHHBIE HAa PHCYHKE', WM HANPAMYIO He yKasaHHBIE B TEKCTE. DTO WIH
TabNHYHBIC BEHYHHEI (YCKOPEHHE CBOOOIHO MajieHus, TUIOTHOCTH H T.[.) WJIH BEJIMYHHEI paBHble Hymo. Ha-
TIPHMED, CJI0BA «TEJIO TPOHYNIOCHY MIH «HAYalIo MaJaThy» O03HAYaIoOT, YTO Uy=0, CIOBA «JBHUIaJIOCH IO OCTa-
HOBKU» — 0=0 Yepe3 BPeMS ! = lnopuoncenus, TAKIKE KAK «ABMIaioCh paBHOMEPHO)» — a=0.

6. Cocmaenenue cucmemvl ypasHeHul, ee anaius u pewieHue B areOPaHYeCKOM WIH YHCIIOBOM BHJE.
DTOT 3Tan NpeaBapser NePeBo]l eAMHUL H3MEPEHHUS PUBEICHHBIX BEJIMYHH B OCHOBHBIE ¢AHHUILI CU.

PaccMOTpUM KaK 3TOT «aJIFOPHTM» PEAM3YeTCs IIPH PELICHHH 3allaHHH 10 KHHEMAaTHKE M3 OTKPHITOTrO
6anka EI'D, aHanH3Hpys 3aaHus B KOTOPhIX npeoOnajaeT onpeaeaeHHbIH cnocob npeacraBneHus HHpopMa-
nud. Kak Tonbko MBI epeiieM K aHau3y 3aJaHui ¢ HHpOpMallHeH, IpeICTaBICHHON B YHCIIOBOM H aHAIH-
THYECKOM BHJIE, O4€Hb OBICTPO CTAaHET ACHO, YTO B 3anaHusaXx EI'D ucnonb3yercs KOMOHHHpOBaHHBIE 3a/1aHHUA,
/i€ MpOaHaIH3HPOBAB YUCIIOBbIE 3HAUEHHA, HAJO MPUMEHUTH (GOPMYITy, TPOAHATH3UPOBAB (POPMYIIbl, HYXKHO
COITIOCTaBHTh €€ C TPaUKOM H T.1. [I09TOMy KOMOMHHPOBaHHBIE 33JaHHS BKIFOYEHBI BHYTPh YEThIpeX GJIOKOB
3a[laHHii, MOCBAIICHHBIX aHAJIH3Y 3aJaHUH B KOTOPHIX NpeodiajaeT TOT WM MHON BHJ MPEICTaBICHHSA HH-
dopmanuu.

Ananu3s ungpopmayuu ¢ sepbansruom suoe.

IIpumep 1. /lea asmomobuna 08uxcymcs no npsimou 0opoze 8 0OHOM HANPAeIeHUU: OOUH CO CKOPOCMbIO
50 km/4, a Opyzou — co ckopocmuio 70 km/y. TIpu smom onu

1) cbnuxncaromces

2) yoanaromca

3) He usmensrom paccmosnue opye om opyea
4) mozym conrudcamuca, a Mozym u yoaisimvca

Kak CJICAy€eT U3 YCIOBHs, paCCMATPHBACTCA MOACIIb OPIMOJTHHERHOIO PAaBHOMEPHOI'O BHXXEHHMS M Ha-

TpaBjicHa HAa NOHHMaHHE€ OTHOCHUTEIBLHOCTH ABHWXCHHA H CIIOXKCHHE CKOpOCTeﬁ. Omnako Juis OTBETa Ha BO-

MPOC O CKOPOCTH IOBH)KEHHSA aBTOMOOHJIA OTHOCHTEJIHHO JAPYTOro HY)KHO 3HaTh HANpaBJICHHE CKOPOCTEH,
BHHMATENBHOE O3HAKOMJICHHE C TEKCTOM 33JaHHs TOKa3HIBAET, YTO B HEM HE YKA3aHO HATPABICHHE JBIKE-
Hus. [TosToMy aBTOMOOWIM MOTYT Kak cONHXKaThCs, Tak H yaanarbes. Kak BuauM, uHdopMauus B BHIE YH-
CIIOBBIX 3HAY€HHil CKOPOCTEH B YCIOBHH ABIIAETCA JTHIIHEH, IO3TOMY KIIOUEBOH BHI HHPOPMALMH B 3a/IaHHH
— TeKCTOBBIH.

[pumep 2. Kozoa mbl 2080puM, Yymo cMeHa OHA U HOYU HA 3emae OOBACHAEMCA 80CX000M U 3axX000M
Connya, mo mvl umeeM 8 8UOY CUCMEMY OMCYema, C8A3AHHYIO C

1) Connyem 2) 3emneii 3) naanemamu 4) mobvim merom

3agaHue MpoBepsAeT NMOHHMMAHUA MOHATHA CHCTEMa OTcyera, 3HaHHe (PU3MYECKOH KApTUHBI MHpa H, KO-
HEeYHO TpebyeT pa3sBHTOrO MPOCTPAHCTBEHHOrO BOOOPaXKEHMs, a HE CTPOTHX MaTeMaTHdeckux ¢opmyi. Cme-
Ha JIHS ¥ HOYM WIM BOCXOA M 3axon CoiHua — 3TO sBJICHHA, HaOMroJaeMele€ TOJBKO 3eMisHaMH. Eciu Mpl

! Bonbioe YMCIIO 3aKaHHi MO KMHEMATHKe B BapuaHTax EI'D cBA3aHO ¢ aHAM30M rpadukOB 3aBHCHMOCTH KHHEMaTHye-
CKMX BEIMYHH. MeToHyeckHe peKOMeHAAlHH 110 UX PelieHHI0 OyIyT OCBEILEHBI OTACHBHO (CM. HHXE).

24



CBKEM cucreMy orcuera ¢ COoNHIEeM, TO MBI, KOHEYHO, 3a(UKCHpYeM BpallleHHe 3eMJIH BOKPYT CBOEH OCH,
npoucxonsniee Ha (oHe MEJUIEHHOTO JIBHXEHUA €ro 110 opbute Bokpyr Connra. Ho Habmonarens B 5Toi
CHCTEME OTCYeTa, MOXET HabIIoAaTh TOJNBKO TO, YTO OJHA CTOPOHA 3€MHOrO IIapa MOCTOAHHO OCBEIIEHA H
TOYKH BpAIL@IOLIEHCcs 3eMIIH, TO MOMAJAIOT B 3Ty OCBELIEHHYIO 30HY, TO YXOIAT Ha TEHEBYIO CTOPOHY. Takoi
Habyonatens Oyaer Bceraa ocsewieH dy4aMu CoJiHLA, WIH BCETJa B TEMHOTE, €CIIH BIPYT OKa3aics B 30HE
TeHH OT 3emiid. Hukako#i «CMeHBI THA ¥ HOYH» WK «Bocxoaa ConHia» oH Habmonars He cMoxeT. OTMETHM,
YTO B CAMOM BOMPOCE COICPXKHTCHA MOJCKA3Ka: B KAKAOM CIIy4yae CIIPAalIMBAETCA O ABEHHH «Ha 3eMie.
«CmeHa o 4 Ho9m» WK «Bocxoasl ConHIay MoXkHO Habmonath Ha Mapce, HO Hac CIIpaIliMBaIOT O 3eMHBIX
COOBITHAX. ‘ ,

Hpumep 3. B mpybke, uz komopot omrkauaH 6030yx, Ha 0OHOU U MO JHce 8blcome Haxo0amca OpobuHKa,
npobka u nmuuve nepo. Kaxoe u3 smux men panvue 6cex 0ocmuzHem OHa mpybKu npu ux c60600HOM nade-
HUU ¢ 0OHOU gbicOMbl?

1 [pobunka

2 Ilpobka

3 Ilmuuve nepo

4 Bce mpu mena docmuzrym OHa mpy6Ku 0OHOBPEMEHHO

Ecnu B ycnoBuH 3anauM GHrypupyer cBo6ogHOE HageHue 1o npsAMoii, To cieayeT MOHUMATh, YTO 3TO 3a-
Jla4a OTHOCHTCSA K IIPOBEPKE YMEHHS IIPHMEHSTD 3aKOHBI PABHOYCKOPEHHOrO IBHXEHUS 110 TIPAMOi (CHCTEMa
OTCYETa CBsi3aHa C NMOBEPXHOCTHIO 3€MIIH, OCb KOOPAMHAT BEPTHKAJIbHA, YCKOPEHHE JBH)KECHHS HAIPaBJICHO

BHM3 M paBHO g = 9,8 M/c* #10 M/c?). DTO BO3MOXKHO TONBKO, ECIIH TPE/CTABICHHEIE TeNa NAjAloT B 6e3B03-
AYIIHOM MNPOCTPAHCTBE, YTO YKa3aHO B TeKCTe. EciiM NTHYBE NMEpO MajaeT B BO3AyXE, TO CHIIa COMPOTHBIIEHHS
BO3JyXa MOYTH KOMIICHCHPYET CHIy TSXKECTH U YCKOpEHHe IIephIllika OYeHb MaJIo. B IaHHOM e cilyyae Ha-
YalbHBIE CKOPOCTH BCEX TEJ PaBHBI HYIIO, YCKOPEHHS OJWHAKOBHI, 1 NPOAIEHHBIE MyTH OJHHAKOBBI, 3HAUHUT
OZIMHAKOBBI H BpeMeHa MaficHHA. TOT; KTO IOMHHT 3TOT J€MOHCTPALMOHHBIH 3KCIEPHMEHT C OTKaUHMBaHHEM
BO3/yXa U3 TPyOKH, MOXKET OTBEYaTh Ha BONPOC 6e3 NPHBEIEHHBIX IOTUIECKHX PACCYKIEHHH.

IIpumep 4. Cmpena, svinywennas 66epx, eciu He y4uUMblEaMs CONPOMuUBIEHUE 8030YXa, OBUNCEMCS C YC-
Kopenué)w e

1) TonBKO B Havaie mojera

2) TONBKO NpH HOJIETE BBEPX

3) TOJBKO MpH HONETE BHU3

4) Ha IPOTSDKEHHH BCETO MOoJIeTa

3ananxe MpoBepseT NOHHMAaHHE OTJIHYHH MOHATHH «CKOPOCTb» H «ycKopeHHe». CKOpOCTh Tena, IIpH Mo-
JieTe BBEPX YMEHBIIAETCA, IPH MOJIETE BHU3 — YBEJIUYMUBACTCS, NOCTUTas 3HAYCHHUS PAaBHOTO HYJIIO B TOYKE
MaKCHMallbHOro noaseMa. OQHako CTpena HaxOAWTCS, €CIIM HE YYMTHIBATh CONPOTHBIEHHA BO3QyXa B CO-
CTOSHMH CBOGOHOTO MAIEHHUs, TO €CTh JBHXKETCS C YCKOPEHHeM g = 9,8 M/c® Ha IIPOTSHKEHHH BCEro IOJIeTa.
3HaHHUe 3aK0oHOB HpI0TOHA, H3y4yaeMBIX B pa3neine «JlHHaMHKa» Taioke JODKHO IOMOYb IPH OTBETE Ha 3TOT
BOIPOC: BeJb TENIO ABHKETCH MO JEHCTBHEM TOJIBKO CHIIBI TAXKECTH, IOITOMY YCKOPEHHE IOCTOSHHO.

Ananus ungpopmayuu ¢ ananumuyeckom guode.

Ilpumep 5. «/Jee mamepuanvrble mouku 08udlNCymcs no okpysxcHocmsam paouycamu R; u R;=2R; ¢
OOUHAKOBbIMU NO MOOYNI0 cKopocmamu. Onpedenume, KaK C6A3aHbl UX NEPUOObL 0bpawjeHus? »

=1
1) T, .2_.T2 2) T,=T, 3) T,=2T, 4 T,=4T;

SIcHO, 4TO 3aMaHHE NPOBEPSAET 3HAHHE MOJENH PABHOMEPHOIO ABH)KEHHA IO OKPY)XXHOCTH M BEJIMYMH,
CBA3aHHBIX C €ro onvcaHueM. Pemenue nomo6HBIX 3a1aq mpeanoaaraetT paboTy ¢ NPONOPLHAMH, YMHOKEHHU-
€M WIH AelieHHeM anrebpandeckux Apobeii.
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2nR

Ecnu BCOMHHTB, YTO 7-2"", a CKOPOCTH v 060MX TOYEK IO YCJIOBHIO OJHHAKOBHI, TO
v
27R 2w-2
T = 1a7, - T R1=2;2TCR1=2T1,OTKyIIaT1=.T_2=lT2
v v v 2 2

MosKHO pelIHTs 3aJ1a4y H pacCysias o CBOACTBax apobeit. Ecin uncautens apobu . _ 2mR yBenHYHTD B
v

2 pasa, To cama JpoOp Bo3pacTeT B 2 pa3a, 3HAYHT, NEPHOJ BO3pacTeT B 2 pasa, 3HAYMT, T,=2T,, a

rolr.
2

Jlns Tex y KOTo «ILUIOXO ¢ ayireOpoi, HO XOpomo ¢ apH(METHKON» (K COXaIEHHIO, TAKHX BHITYCKHHKOB

Bce Oosblie ¥ GOnbIIe) B 3aJaHUAX C BHIOOPOM OTBETAa MOXKHO IPEIJIOXHTH TaKOH «HEYECTHbIIT» CII0co6 pe-

IICHUA 3a[1a49H, Ha KOTOPBIH aBTOpHl, KOHEYHO, He paccuuTeiBaloT. [lycte R;=1M, R,=2M, a v=1m/c, TOTOAQ

1

T,/=6,28 c, a T,=12,56 c, Toraa U3 MpeaoXEeHHBIX OTBETOB BEPEH T, ==T,- HeiictButenbHO anredpa s
: 2

TOTO U CO3/1aHa, YTOOBI MOKa3aTh, YTO OTBETHl HA MHOTHE BOIPOCH! HE 3aBHCAT OT TOTO, KakHe KOHKPETHbIE
YHCJIOBBIC 3HAYCHHS ISl BEIMYMH MBI HCTIONb3yeM. OHAKO. ..

OnHako 371eMEHTapHbIE HaBBIKKH O CBOMCTBaX JIpobei, NpOonopusax, NpsMo NPONOPIHOHAIBHEIX U HHBIX
npocTeHInX (GYHKUHOHATBHBIX 3aBUCHMOCTAX BEJIMYHH APYT OT JpYyra, BCE Xe HYXHBI JUis YCIEUIHOro OcC-
BOEHMS Kypca pu3uku. B mpoTHBHOM cily4ae yueHHK He TIOUMET Jaxe YCJIOBHA CIIEAYIOWETO IPHMEPA.

[Ipumep 6. Teno c60600HO nadaem ¢ HeKOMOPOU 8bICOMbBL C HAYANBHOU CKOPOCMbIO, pasHou Hymo. Bpe-

M5, 3a KOmopoe meno npotidem nymsv L, npamMo nponopyuoHarbHo

I 2) —Z 3 L 49 JL

B 3agaue peub 0 MOJENH CBOOGOAHOTO MAJCHUS IO MPSAMO#, TO €CTh O PaBHOYCKOPEHHOM JIBHXXEHHH TIO
OpAMOM C HadaJbHOH CKOPOCTBIO Uy=( W YCKOpEHHEM g=g , TorJa IyTh NpOHIEHHBIH TEIOM

at? £ 2L 2L |2

S=L =v0t+—=g—. Otkyna P===y b= == _'JZ, 4TO M O3HAYaeT, YTO BpeMs MajeHus MNpo-
7 2 g Ve Ve

nopuuoHaisHo VL .

pumep 7. Momoyuknucin u 6enocuneducm 0OHO8PEMEHHO HAYUHAIOM PABHOYCKOPEHHOE OBUNCEHUE U3
cocmosiHuA nokos. Yckopenue momoyuxiucma 6 3 paza bonvwie, uem y eenocuneoucma. Bo ckonvko paz

bonvue 6pemenu nOHaoobumces enocuneducny, Ymobst docmuys ckopocmu 50 km/u?

1 ;
1) &3 pwa 2) 6 V3 pasa 3) 63pasa 4) 69pas

PaBHO}'CKOpeHHOC JABHXXCHHE I10 l'[pﬂMOﬁ U3 COCTOSAHHS MMOKOA O3HAYaEeT, YTO IJIA BEIUMCICHUA CKOpOCTH

yepe3 BpeMs ! MOXKHO HCIIONIb30Barh COOTHOLIeHHe U =U,+al=atl 1o ectb CKOPOCTH MPSAMO MPOMOPIHO-

U ~ ~
HaTbHA BPEMEHH H YCKOPEHHUIO, TOI/Ia BPEMs pa3roHa ! =— NpU O/IMHAKOBOH KOHEYHOH CKOPOCTH obpaTHO

IPONOPIMOHAIIBHO YCKOPEHHIO @ TO €CTh IIPH BTpoe OONBIIEM YCKOPEHHH BPEMEHH Ha PasrOH A0 OJHHAKO-
BO# CKOPOCTH MOHaf00HUTCsA B 3 paza MEHbIIIE,

KoHeuio, OTBET HE 3aBHCHT HH OT 3HAYEHHS YHCIOBOTO KOHEUHOMH CKOPOCTH 50 KM/4, HH OT YHCIIOBOTO
3HAYCHUS YCKOPEHHS, I03TOMY, 3Hasg (HOpMYJIy, MOXKHO IOJYYHUTbh NPABUIBHBIA OTBET, NOJCTaBIAs B Hee
KOHKPETHbIE IIN(PHI.

OpnHako, Ha Ham B3/ clIeyeT HAyYHThCA OAMH pa3 BEpHO OTBEYaTh Ha BONpPOC, YTO OyaeT ¢ ApoObio
2

Xy

2t

(BO CKOJNBKO pa3 YBENMYMTCA MJIH yMEHBIINTCS €€ 3HaueHHe) A= , €CTH KaXIYI0 M3 ICPEMCHHBIX B
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4YHCJINTENIE U 3HAMEHATelNe YBEIHYHTh B 2 pa3a. Torna mHorue 3aaanus EI'D mo MexaHMke, MOJIEKy IsIpHOM
¢H3HKe, ra3oBhIM 3aKOHaM, JIEKTPOAHHAMMKE H KBaHTOBOH (pM3HKE OKaXyTCs MOCHJIBHBIMH U1 3HAIOLIHX
($OpMyNIbHBIE BRIPAKCHHUS 3aKOHOB.

KoHneuHno, HyHO elie B yCIOBHAX CTpecca Ha 3K3aMeHe, IOMYYHB BBIPAKCHHE 2":2’ He BBIOpaTh He-

IIpaBUIbHBIA OTBET A, = 24;.

Ananu3z ungpopmayuu 6 wucnosom suoe.
Ilpumep 8. Aemomobuns, mpozasce c mecma ¢ NHOCMOAHHBIM YCKOpeHueM, Yepes 3 ¢ Habpan ckopocmb 15
m/c. Yemy paeHo yckopenue asmomobuna?

1) 45mic 2) S 3) 67,5 M/ 4 135m/

Taxol npumMep, TpeOyOIIHI TONBKO ONpeAeneHUs YCKOPEHHA He BBI3bIBaeT 3aTpyAHeHHi y 90% yua-
I(AXCH. )

IIpumep 9. [lsa mena, Gpowentvie ¢ nogsepxnocmu 3emnu eepmuxansHo 66epx, docmuznu evicom 10 m u
20 m u ynanu na 3emmio. Ilymu, npotidenHble smumu meiamu, OMiudaomcs Ha

) 5m 2 10m . 3) 20m 4) 30m

OTOT npuMep, TPeOyIOIHii TOJbKO NOHUMAHHSA, YTO IyTh — 3TO IUIHHA TPAEKTOPHH, a TPAEKTOPHs Tela,
OpOLIEHHOTO BEPTHKAJILHO BBEPX, COCTOMT H3 y4acTKa I10JIeTa BBEPX, @ 3aTEM TAKOT0 XK€ YYaCTKa BHH3, TAKKE
pemaioT BepHO 80% yyacTHHKOB EI'D.

Onnako, KaK TOJNILKO BO3HHKA€T 3aJa4ya COCTaBUTh CHCTEMY M3 JBYX YpaBHEHHH, OCHOBaHHBIX Ha JBYX
¢dopMynax, yCIEIIHOCTb BBINOMHEHHS 3aJaHHA PE3KO MaaeT, HeCMOTPA Ha 10, 4To B 2010 roay Bce 3aqaHus C
MOJYYECHHEM YHCJICHHOIO OTBETA IIEPEBEACHBI B KaTErOPHIO 3aJJaHUH C BHIOOPOM. OTBeTa. DTO O3HAYaET, YTO
IIPH COCTAaBJICHHH CHCTEMBI ypaBHeHm‘fi MOXXHO Cpa3y BCE YHCIIOBBIC 3HaYECHHS BEJIMYHH, JAHHBIX B YCJIIOBHH
nepesecTH B eAMHUIB! CY U ypaBHEHHs 3aNMCHIBATh C HCTIONB30BAHHEM HE OYKBEHHBIX, a YHCIIOBBIX KOd¢-
(GHUHEHTOB, MONyYast CHCTEMY YPaBHEHHii B Gojiee 3HAKOMOM M3 YPOKOB MaTeMaTHKH Buie. J{is 3Toro, Ko-
HEUHO, HyXHO IIOHUMATh CBSI3b MeXIy OyKBEHHBIMH H YHCJIOBHIMH KO3 HIIHEHTaMH B ypaBHCHHAX.

Ilpumep 10. 3asucumocme nymu om epemeru NPAMOTUHEHHO OBUNCYIE20C MEa UMeem 8UO.
s(t) = 2t + 3, 20e ace eenununi svipadcenvt ¢ CH. Ycxopenue mena pagho

) Im/c 2) 2w/’ 3) 3mi? 4 6m/c

BcnoMuHB (opMyIisl 11 3aBHCHMOCTH IYTH OT BPEMEHH IIPH PABHOMEPHOM S=Uf M IIPH PaBHOYCKO-

a.n
PCHHOM ABH)XCHHH s= i+ Et IIOHHUMAEM, 4YTO 00 YCKOpPCHHH I'OBOPHT K03(1)(1)I/IHHCHT NpH tz , OOHAKO 3TOT KO-

a
3¢ }UIHEHT paBeH MOJOBHHE YCKOPEHH T.€. 5= 3 | cnepoBaTensHO a=6 mM/c’.

EciM B aHaNOrH9HOM 3aJ]aHHH Bac CIPOCAT, YeMy paBHA HayallbHasi CKOPOCTh, TO OTBET OyIeT vpy=2 M/c,
a eCJIi IMyIle TOro, MOMPOCAT BEIYMCIIHTH CKOPOCTh TeJIa Yepe3, Hanpumep, 4 €, TO IPUACTCS BCIIOMHHTD €l11e

H 3aBHCHMOCTb CKOPDOCTH OT BPEMEHH IIPH 3a/JaHHBIX HAYalbHOH CKOPOCTH M YCKOpEHHH U =U, +at  Otkyna
v(t=4¢c)=2+6-4=26Mm/c .

Ipumep 11. Vrnon onunoii 50 m neixcnux npowen 3a 10 c, dsuzasce ¢ yckopenuem 0,4 m/c’. Kaxosa cxo-
POCMb ILIJICHUKA 6 Hadale U 8 KOHYe YKIOHA?

1) 3mlcuébmic 2) 4 m/cu7 m/lc 3) 2mlcu8m/c 4) 3mlcu7m/c
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Cnenyer cpa3y o6paTHTL BHHMaHHe, YTO B Hayajle JBHMKECHHA CKOPOCTh HE paBHa HYIIIO, 8 YCKOPEHHE IIPH
JBH)KEHHH C TOpBI HaNlpaBJIEHO BAOJIbL FOPhl BHU3 (pHC. 7).

0 v

Puc. 7
[TosToMy Hcnonb3yeM Hanﬁpnee o0LIMe BBIpaXEHHA MIs [yTH S, IPOHAEHHOTO TEJIOM 3a BpeMs [ U Juls
CKOpOCTH L Tella Yepe3 BpeMs ¢ Ul paBHOYCKOPEHHOTO MPSAMOJHHEHHOrO IBHKEHHA C YCKOPEHHEM, PaBHBIM
10 MOZYIO g, HalpaBJIEHHBIM BA0JIbL ocH 0X
S=Ul + a_tz_
2
v=y,+at
Korna Bei peniaete Ha 3x3aMeH 3afaHus 4actH A, 1 Bam Hy»XHO BbIOpaTh BEpHBIH YHCIIOBOH OTBET, TO
IUIsi 5)KOHOMHH BPEMEHH PEKOMEHYETCS HE pellaTh 3Ty CUCTEMY B 0OlleM BHJE, 2 PELIMTh €€ MOJACTaBHB
npeBapUTEIbHO YUCIOBbIC 3HAYECHHUS:
50 =100, +20
v=y,+4
OTKyaa vy =3 M/c, v="T7 M/c.

IIpumep 12. Kameno, b6pouenHblii 6epmukaibHo 86epx ¢ nogepxHocmu 3emau co ckopocmvio 30 m/e, ynan
oﬁpam;{o na 3emuio. Conpomuenerue 6030yxa mano. Kamenb Haxoouncs 6 noreme npumepro
) Lic 2) 3c 3)  45¢c 4 ©6cC
JIBI)KEHHE KaMHS TOXKE PacCMaTpHBaeM KaK PaBHOYCKOPEHHOE NBHKEHHE BIOJb BEPTHKAIbHOH OCH C
yckopenneM g=10 m/c’, HanpaBIeHHBIM BHU3. B 3TOM Cllydae CKOPOCTh Tela, TO TIpH TOJETe BBEPX YMEHbIIa-
eTCs, MpH NOoJeTe BHU3 - YBEIIMYHMBAETCA, JOCTHras 3Ha4EHHS PABHOTO HYJIO B
¥ TOYKE MAKCHMaJbHOTO moabeMa (pHc. 8). MOXHO J0Ka3aTh, YTO BpEM:A I0JETa

* Tena 10 BepXHeH TOUKH H 0OpaTHO paBHBI MEXIY COOOMH.
E IToaTOMY NpH pelieHHH 3aJaHHA CleAyeT HaWTH BpeMs MOJeTa A0 BEpPXHEH
E TOYKH W YABOUTH ero. JInsg 3Toro BOCHONB3yeMCH BBIPaKEHHEM ISl CKOPOCTH
E TeJla Yepe3 BPeMs ! B CITydae PaBHOYCKOPEHHOTO MPAMOIMHEHHOrO ABHXKEHHUS C
E a=g  ycKOpeHHEM, pPaBHBIM 10 MOMAYJIIO a, HanpaBieHHsIM NPOoTHB ocu 0X (cM. Tab-
E auny 1)
E. v=p,—at=v,— gt
) [IpuMeHHB ee 19 BpEMEHH PABHOTO BPEMEHH NOXbEMa 1=1,,,, Xorja v=0
0 b= Do _ 3—0 =3c
0=vp — gtuoo = 'm0 = 2 10
Puc. 8 ITo3TOMYy HCKOMOE BPEMS MOJIETA PABHO f,g, = 21,09 = OC.
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MoxknHo pELIMTE 3a/1a4y U UCXO0JA H3 TOro, YTO KOOpAHHATa TOYKH B XOI€ M0JICTa B BI>I6paHHOﬁ CHUCTEME

gt’ :

OTCYCTa OIIMCBIBACTCA YPABHCHHEM x= Uyl — 9 rae ¢t — BpeMs B NMOJECTE. Torna NpHA {=ty,, KOOPAAHATA KaMH5

CTAHET BHOBb paBHA HYJIIO, TaK KaK KaME€Hb BEPHETCA B TOUKY CTapTa.

g’ 2v, 60 6
— — = mon i C
Vol 2 - H g 10

Ananus zpaguueckoii ungpopmayuu.

IlepBblii THIT 3a1aHMH HAa TPAKTOBKY rpaduueckoro crnocoba orobpaxeHHs HHPOPMAIMH O JBHXXCHHU
TeJia CBA3aH CO CIIOXECHHEM BEKTOPOB NEPEMEILEHHH H CKOPOCTEH HIIM PACCMOTPEHHUIO JIBH)KCHHA Tela B pa3-
HBIX CHCTEMax OTcUeTa.

IMpumep 13.
_>

JIBa aBTOMOOH/IA JBHXKYTCA MO NPAMOMY ILOCCE: MEPBBIl — CO CKOPOCTBIO V , BTOPOH — CO CKOPOCTBIO

-> .
(=3 v ). Moayns CKOPOCTH BTOPOTO aBTOMOOWIISI OTHOCHTEIBHO [IEPBOT0 PaBeEH
1) % 2> 2v 3 3v 4 4y

B nanHOM ClIydyac HampaBJICHHA IOBHXCHHA 3aJaHbl
CJIOBAMH «IO NINPAMOMY WIOCCE» H 3HAKaMH NEpPEH BEKTO-

paMH CKOPOCTH. SICHO, YTO OHHM JBHXKYTCA B NPOTHBOIO-
JIO)KHBIE CTOPOHBL. [l pemeHnss MOXKHO NPECTaBUTh Ce-

051 HA OJHOM M3 aBTOMOOWJICH M NOHATH YTO K BEJIHYMHE
(MOAYII0) CKOPOCTH OIHOTO OyneT N00aBIATHCS BEIUYHHA
apyroro. Bepnbiid orser: 4v. MOXHO BOCIOJIb30BaThCA

v ~0
4B ~=‘ c(hOPMYJIMDOBAHHBIM BHIIIE TIPABHIOM CIOXEHHS CKOPO-
creit (puc. 9).

A
@

T [pumep 14. Jlooka doadxxcna nonacms Ha npomueono-
JIOMCHbIE Depez pexu no KpamuatiuiemMy nymu 6 cucmeme
Puc. 9 omcuema, ceszanol ¢ bepecom. Ckopocme meyeHus pexu

“ U, a cKopocmb 100Ku OmHocumensHo 600bl L. Moodyns cxo-

pocmu 100Ku omHocumensHo bepeza dondicer bvime pasen
D) v+u 2) v-u 3) Jor+u? 4) Jo*-u?

Ponp Tena A BrINONHAET BOAA, poiik Tena B - noaka. B

06CyxKIaeMbIX BhIlIE TePMHHAX TpebyeTcs HaitTh Uy, ecu
3aJaHO HampasieHue U, (Baois Oepera, puc. 10) u Hampas-

nenue Upq (NMEPIEHIMKYIAPHO Gepery, NOCKONbKY HMEHHO

TaKoe HanmpaBleHHE TapaHTHPYeT KpaTdyaHIui myTe OoT Oe-

= pera no Oepera).
_UA '

[Ip1 3a1aHHOM MOAYJIE€ BEKTOPA Up OH MOXKET TOJIBKO

Puc. 10 BpAILAThCA, TO €CTh JIOZOYHHK MOXET TOJbKO MEHAThH Ha-

INPaBJICHHE BEKTOPA CKOPOCTH JIOOAKH OTHOCHTCIIBHO BOIBI. CJ]€,IIyCT HamnpaBHTh JIOAKY Tak, 4YTOOBI B CYMME C

BEKTOPOM —U, CyMMapHbIii BEKTOp GbLT HalpapJeH NeprneHauKyaspHo 6epery (myHkTHp Ha puc. 10). Toraa

* M3 IIPAMOYTOJIBHOIO TPEYTroOJIbHHKA JJIHHA BEKTOpa 53,4 paBHa \/082 -UAl = \/UZ _u2 @
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Bropoii TMn 3anaHuit ¢ rpaduyecKuM coco60M IpeACTaBICHUA HHOOPMAIMH CBS3aH C aHAIM30M Ipa-
($UKOB 3aBHCHMOCTH KOOPAMHATHI X(?), IPOHAEHHOTO MYTH S(¢), MOZYJI CKOPOCTH U(?) U YCKOpeHHMs a(t) , a
TaKXKe MMPOEKUHH 3THX BEIHYHH Uy(?) U a,(?) Ha 3aJaHHYIO OCb.

M Ecnu BOons ocH Yy NOJ3€T XKYK C INOCTOAHHOHU CKOpO-

CTBIO (pHC. 11), TO OTMETHB €ro NOJIOKEHHE Ha OCH, MpPHU-
____________________ PMCOBAaB K BEPTHKAIBHOH OCH FOPHU3OHTAIBHYIO OCh Bpe-
4 MEHH M OTMETHB Ha Hed NMPOMEXYTKH BPEMEHH, MBI JIETKO
MOCTPOUM rpaduK 3aBUCHMOCTH KOOPAMHATHI XKyKa Ha OCH
OT BpeMeHH. SIcHO, uTo YeM 6OoJbIHE CKOPOCTh XKYKa, TeM
Kkpy4e Oyner uaTu rpadMk M TaHT€HC yIVla HAaKIOHA rpa-
¢uka Kak pa3 Oyzner paBeH CKOPOCTH XKyKa, €CIH Ha rOpH-
30HTAJILHYIO OCh HAaHECTH €IMHMLbI BpEMEHH, a Ha BEPTH-
KaJIBHYIO OCh — € AMHHLBI JJTHHBI.

2 Gp----mmmmeemn- U

v

e
o —f—mmmmmmmmm—am

- : Ecnu aTy ke BEpTHKaIBbHYIO OCh Ha3BaTh X(?), TO BpsA-
2 ,
0 JIM, YTO U3MEHHUTCA B PAcCYKACHHUAX, a €CIIH NPEACTaBHTD, -
Puc. 11 - YTO OCh HE BEPTHKaJbHAs, a TOPH3OHTANbHAA WIH OaXKe

HaKJIOHHAs (XKYK MOJ3ET HE MO AEpEBY, a MO BETKE), TO B

HanieM BOOOpa)KeHHH OHA MOJKET OCTAaThCA BEPTHKAIbHOH. Tak OT KOHKPETHBIX IBM)KEHMH INepexoniT K ab-

CTPaKTHBIM TpadukaM: Tena H ocH (X IBHXYTCS TOPH30HTAIBHO, @ Mbl OTKJIAAbIBAEM NEPEMEILECHUs BAOJb
9TOM OCH... IO BEPTHKAIH. ,

Ecnu Teno ABMXETCs C IMOCTOSHHOH CKOPOCTBIO

X, M -
BAOJb OCH OX, TO rpadukK 3aBUCHMOCTH X(?) B KOOPIH-

A
HaTtax x -t , Oyzer oToOpakaThCid OTpPE3KOM IPAMOH,
IpHYeM 4eM C Gonpluei CKOPOCTBIO ABHIKETCS TENO, TEM
6onbuie OyaeT yroa HaKJIOHA K OCH f, TO €CThb TeM Kpyde
vz L2 HakyioHeHa npsaMas (puc. 12). B atoMm nerko y6eaurscs,
B35B JIIOOYIO TOYKY rpadka U pacCUMTaB 3HA4E€HHE CKO-

Ax
pocTH U=E . Ilpy HavanpHOM KOOpAMHATE X;=(), 3aBH-

CHMOCTh KOOPAHHATHI OT BPEMEHH BhIpakaetcsi (popMy-

RS ——

v

no (Tabmuua 1) x = uf, YTO COOTBETCTBYET rpaduky

|

L_ﬂ__J l I tc -~ -~
0 2 3 ' OpSAMO IPONOPUHOHAIBHOH 3aBHCUMOCTH — MpAMOH
NpoXoAsAIeH yepe3 Hayano KoopauHat. B anrebpe, ko-

Puc. 12 raa nepeMeHHas o6o3Ha4yaercs x, a GyHKUHUA y, FOBOPAT

o rpaduke y(x)=kx U K03pPHLUHEHT k HA3BIBAIOT YIJIO- -

BBIM KO3(Q(QHIKEHTOM, OTpaXkasi B3aHMOCBS3b k=/gq . 4

B 3apmanusx sk3aéMeHa Moryf OBITH U OOJIee CNOXHEBIEe rpaduKH, NpeACcTaBIsONHe cob6oil lomansle. Ye-

JIOBEK, IPHXOAALIMI Ha SK3aMEH HOJDKECH yMETh MX YHTaTh H CYHTATh, NOJIB3YSACh HMH CKOPOCTh NEPEABHKE-

Hus Ba0J6s ocH 0X. Ha puc. 13 u3o6paxeHsl rpaduky ABHKEHHS PA3/IMYHBIX T, OTIHYAIOMIMEC CKOPOCTS-

MH, TOYKO# cTapTa (NOJIOXKEHHS B MOMEHT BKJIIOYEHHS CEKyHIOMEDA), BDEMEHEM CTapTa I0C/E BKIIOYEHHS
CeKyHJoMepa (Hayaja OTcYeTa BpEMEHH).

B cnydae 1 Teno crapToBaso cpa3y Hoc€ BKIIOYEHHSA CEKyHIOMepa, HO HE M3 Hayajla KOOpAHHAT, a H3

6-—

TOYKH, YJAJCHHOH OT Hayajla Ha 2 M M ABHIaJIOCh PABHOMEPHO CO CKOPOCTBIO Y = =2(M/c) = pponb ocu

0X.
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A A
6 | 1 6 - 2
4 4
2
| |
| I
2 3

|
|
0 1
Ic
| !!_L Ly | | Lo
| | | F | [ ™ 5
0 2 4 6 0 2 4 6
X, M
4 3
o
4
2—.
| [
| I I
0 1 2 3
tc
ot (@
| I I [
0. 2 4 6
Puc. 13

B ciyuae 2 Tes0 cTapTOBaIO Cpa3y MOC/e BKIYEHHA CEKYHIOMEpA H3 TOH ke TOYKH, JIBHTAIOCh PaBHO-
MEPHO C TaKOH k€ CKOPOCTBIO, HO 10 HANPaBJICHUIO MPOTHB HAMPABJIEHHS OCH, TO €CTh MPHOIMKATIOCH K Ha-
yajia KOOpAUHAT H B MOMEHT BpeMEHH | ¢, mpolio MUMO Hayala KOOPAHHAT U MOLLIO Aajblie B CTOPOHY C
OTMETKaMH Ha ocH -1 M, -2 M, ¥ T.A. B ciyuae 3, Teno BooO1e cuzes Ha MecTe Mocje BKIIOYEHHH CEKYHIAO-

_6-0 300/
Mepa B TCYEHHE 1 ¢ M TONIBKO MOTOM HAYaJlo ABHIaThCA CO CKOpOCThio U= 3.1 (M/€) Brons ocu 0X. Ko-

rlia Ha CeKyHIOMepe ObUIO 6 C, TO ECTh CITYCT 2 ¢ MOCIe HAYasla ABUXKEHHs], TENO OMATh OCTAHOBHIIOCH H YiKe

He IBHraJoch (TOPH30HTAJIbHBIA y4acTOK Ha rpaduke x(?)).



IToMHMO 3aBHCHMOCTH KOOPJMHATHI OT BPEMEHH X(?) B BapHaHTax EI'D BcTpeualoTcs 3a/jauu, B KOTOPBIX
Tpebyerca aHau3 rpadHKoB s(?) u (2).

”'/ Uz, M/c U., M/C
Me A
1 4 2 4 3
4 = 4 4
2 2 >
l ! > ! ! — ] | I
D i 2 3 ) i 2 3 1 ! 2 3
tc tc te
|
-2 -2 —
Puc. 14

I'paduk s(¢) B oinyne ot rpaduka x(¢) He MOXKeT yObIBaTh (Kak Ha pHc. 13.2), MOCKONbKY IyTh MOXET
TOJILKO YBETMUYHBATHCA. AHAIN3 Takoro rpaduka abCOMIOTHO aHATOTHYEH aHANK3Y rpadHka x(2).

B ciny4ae rpaduka U(?) paBHOMEPHOE JBIXKEHHE OTOOpaXkaeTCsi COBCEM MPOCTO — FOPH3OHTAIBHBIMH OT-
pe3kaMH, NMapajuielbHbIMH OCH #, BElb CKOPOCTb NpH paBHOMEpHOM JBWxxkeHHH HE 3aBucur ot Bpemenu. Ha
puc. 14 nmpusenensl Tpu rpaduka vf?), cooTBeTCTBYIOIIME rpadHkaM 1, 2, 3 Ha puc. 13. B ciyyae qBHKeHHH
Tejla MPOTUB OCH (X KOPpPEKTHEE rOBOPUTH 00 OTPHULATENBHOH NMPOEKUHH CKOPOCTH Ux(?) Ha OCh, MMOCKOJIBKY
0603HaueHHeE Uft) OOBLIYHO MCIONB3YETCA ANl 0003HAYEHHS MOAYJA (IIMHBI) BEKTOpa U M MO3TOMY HE MO-
XKeT ObITh OTPULIATEILHBIM. ‘ ‘

B cnyygae pamoycxopeﬁuoro IBH)KEHHS BIIOJb OCH (X CKOPOCTb MTOCTOSTHHO MEHSAETCS 110 3aKOHY

v=v,tat

—

3HaK «—» OTPaXKacT HANpaBJICHUEC BCKTOpA a IIPOTHUB OCH, IIPH 3TOM 00BIYHO OCh BblGPlpaeTCH Tak, 4TO-

OBl BEKTOp Ha4aJIbHOH CKOPOCTH Uy 6bL1 HanpasieH Baosb ocu 0.X. Ilpu TakoM BbIOGOpE OTpHULIATENIBHBIA 3HAK
B hOopMyJie 03HAYaET «TOPMOKEHHE» TEJA — YMEHBIIEHHE MOIYJI CKOPOCTH 10 HyJs. Ha puc. 15 npusenens
rpadukH U.(2) A ciaydaes 1, korja HayalbHas CKOPOCTh HAapacTaeT OT HYJIEBOIO 3HAa4€HHMs (CTapT M3 CO-
CTOSIHHS MOKOS), OT 3HaUeHHUs Vy=2 M/c (cnydaii 2) u yObIBaeT oT V>0 10 Hy/s B teuenue 1 ¢ (cmyuaii 3). Ha
BEPTHKAJILHON OCH OTJI0XKEHO 3Hau€HHE NMPOEKIUH CKOPOCTH M TO, YTO Uy(?) CTAHOBHMTICA OTPHULATE/ILHBIM,

03HA4aeT, 4TO MOCj€ OCTAHOBKH TEJIO HA4alo YCKOPATHCS B HAaNpPaB/ICHHH, IPOTHBOMOJI0XHOM HANpPaBJI€HHIO
ocu 0X.
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Uy, M/C / Uy, M/C
4 1 A 2/ A 3
4 4 4
2 2 2 )
a4v
1 | > ! | > i >
D I 2 3 p 1 2 3 D 2 3
L _ te tc \_Y_/ tc
y I —
Puc. 15

Tlo TakoMy rpadguKy MOXHO BBIYHCIHTh MOAYJIb YCKOPEHHS H IPOEKIMIO BEKTOPa yCKOPEHHs Ha oCh 0.X.

N

Tak B ciyyae 3 (puc. 15) Moxynb yCKOpeHHs paBeH ¢ = a1 2m/c? , @ IPOEKIUA YCKOPEHHUs Ha OCh paBHa

~2 M/

Kak ¥ nip¥ paBHOMEPHOM, TaK M [IPH PABHOYCKOPEHHOM ABHXXECHHH, IUIOMIA/b N0 IPadMKOM 3aBHCHMO-
CTH Uy(?) IIPEACTaBIAET COOOM YMCIIOBOE 3HAUECHHE ITyTH MPONIESHHOTO TEIOM 3a BHIOPaHHBIH y4acTOK BpeMe-
HH, IPHYEM, €CJIH IpadHK HIET B OTPHUATENBHYIO 00JACTh OCH Uy(?), TO BBIYHMCIAEMBIH IIyTh PaBEH CyMMe
IOJIOXUTENBHBIX YHCENT, PABHBIX IUIOLIANM (UIypBl OTPAHHYEHHOH OCBIO 7 H IPaQHKOM Ux(?).

B 3aii04ueHHH HECKOJIBKO OOLIHX COBETOB.

1) IIpu aHanu3e rpadHKOB CIEOYyET, MPEXIe BCEro, 0OpaTUTh BHUMAHHE HA TO, YTO pacroJiaraercs 1o
BEPTUKAIBHOH OCH, IIOCKOJbKY BHEOIHHH BHJ 3aBHCHMOCTEH MOXET ObIThb OAMHAKOBBIM, a XapaKTep COBEp-
IIEHHO pPa3HbIM.

2) Hajlo BHHMATEIIbHO 3HAKOMHTBCS C TEKCTOM 3a[aHHs, YTOGEI OTBEYaTh MMEHHO Ha TIOCTaBJIEHHBIH B
JTaHHOM BapHaHTE BOIpPOC.

3) Hcnosnb3ys NpUBENEHHBIE BHILIE ONPEIENICHNS H COOOpaXkeHMA CIEAYET NMOHATh KaK MEHSETCs BeJH-
4YHHA O KOTOPOH CIIPAlIMBACTCA B 33JJAHHH U KaK TaKoe H3MEHEHHE (pocT, yObLIb, HEH3MEHHOCTh BEJTHYHHbI
Oyner oTpaxeHO Ha rpaduke ee 3aBHCHMOCTH OT BPEMEHH.

4) Ecnu BapHaHTBI OTBETOB TPEOYIOT NMONYYHTh YHCIOBOE 3HAYECHHE TON MJIM MHOH BEJHYHMHBI, TO ClEdY-
€T BCTIOMHHTb KaKHe BapHaHThl pacyeTa BO3MOXHBI U pacyera €€ 3HaueHHs, BBIOPaTh TOT BapHaHT, KOTO-
pBIH CONEPXKHT BENMYMHBI NPHBEICHHBIE Ha rpadHke, MpOaHAIH3HPOBaB rpadMK BHIOpATh ONpeneieHHYIO

TOYKY Ha rpagHke, B3ATh 3HAYECHHUSA BEJIHYHHBI H
MOMEHTa (IIPOMEXYTKA) BPEMEHH, COOTBETCTBYIO-
A HIEro 3TOH TOYKE, H NPOBECTH HYXXHBIE pacyeThl HC-
none3ys 3TH ukciaa. He 3abyabTe mpenBapHTENbHO

e NEpEeBECTH BCe BeNWYUHBI B equuuisl CH (m, ¢, M/,
- M/cd)!

/-\-/ 5) s xopoio u3yyaBmux B 10 knacce Ha ypo-

y(x)  kax anreOpsl MPOU3BOAHYIO (YHKUMH, HAIIOMHHM,
YTO MPOU3BOAHAA QYHKUHH Y(X) - V.(X) MOKa3LIBAET

«CKOPOCTbh M3MEHEHHs GYHKUHH» H YUCICHHO PaBHa

IIPH X=Xy KaCaTeJbHOH B 3TOH Touke rpaduka. 310
0 Xo . MOXeT CyNIECTBEHHO OOJIErYHTh aHATH3 IPaUKOB H
byHKUHii.

v
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Ecin B ponu «yHKUMK» BHICTYNAET MyTh, IPOAICHHbIH TENOM s(2) ¢(X), a B POIH NEPEMEHHON — BpeMs

X, TO NIOHATHO, 4TO «CKOPOCTh BO3PACTaHUA IIyTH» - ITO IPOCTO CKOPOCTh V. (X) € 5;(t) =v(f) . AHanorny-

HO «CKOPOCTh BO3DACTaHHsA MyTH» - 9TO ycKopeHue U;(f)=a . Torna ecmu s(2) = 2t + 3£, 10 vt =2+ 6tn
a(t)y=6 m/c’.

[IpowmnocTpupyem, s NpUMepa, Kak CleAyeT aHAIH3UpOBATh 3a1a4y. Ha aHATH3 TPaQUKOB IBHKEHHSA
OZHOrO MJIH JIBYX Tell, IPUBEJEHHBIX B OJJHOM CHCTEME KOOPAMHAT. 31eCh He IPUBOAATCA BapHaHTHI OTBETOB,
a oOpalaeTcs BAMMaHHe Ha TO, KaK PEIIalOTCA pasHbIe 3a1aHHUsl, IOCTPOEHHBIE HA OJJHOM PHUCYHKE.

Hea mena I u II deéuscymcs npamonunetino 6donv ocu OX. I'pagdux
3A8UCUMOCMU NPOEKYUU CKOPOCMU OBUNCEHUS Mel OM BDEMEHU NPUEEdeH
Ha pucyHnke. B nauanbubviit Momenm epemenu onu 06a Haxoouaucs 6 Haua-
ne KoopouHam.

a) Kaxoe uz men osusxcemcs pagnomepno?

Ecnn Teno ABMXETCS paBHOMEPHO, TO €ro CKOPOCTh HE H3MEHAETCS

v=const. Torna rpajguk v(?) — npsMas, napawiensHas ocu BpemeHH. Crie-
J0BaTEJIbHO, BTOPOE TEJIO JBUKETCS paBHOMEPHO B HampaBiieHHH ocu OX

E
10 ‘g : > CO CKOPOCTBIO V=2 M/C.
: 6) Kaxosvl npoexyuu ckopocmeti men u yckopenue mena Il ¢ mo-
MeHm gpemeHu t=2c?

2 IlepBoe Teno ABHXKETCA PAaBHOYCKOPEHHO, MOCKOJBKY €ro CKOPOCTh
a,M/‘_C ----------- yereserares praaresen HapacTaeT JIMHEHHO CO BpeMEeHEM. B MOMEHT BpeMeHH 7=2c¢ ero ckopocTth
————— I paBHa 1,5 M/c. YckopeHHe B 11000# MOMEHT OJMHAKOBO, €T0 MOXKHO Haii-
02w , TH TI0 ONPEAETCHUIO YCKOPEHHs, B34B IO rpaduKy CKOPOCTH Teja, Ha-

IpMMEp, B MOMEHT BpeMeHH =0 (ty=1M/C) U B MOMEHT BpeMEHH ! = 4¢
P (04= 2 m/c)
X% R ST ,. ........... .. a;= (2-1)/(4-0) = 0,25 e
: 8) B xakou momenm epemeru cpasHAIOMCA NpoOeKyuy ckopocmu men?

Kak BuaHO 13 rpaguka CKOPOCTH CPaBHAIUCH NIPH ¢ = 4¢

S
sgean t)‘
. PN
. =N
=R
o)

2) Kax eviensaoum epagpux 3asucumocmu npoexyuu ycxkopenus I u Il
men Ha oce OX om épemenu? '

YckopeHnue tena I pasno 0,25 M/c’ H HE 3aBHCHT OT BPEMEHH, I103TO-
My rpadHK — npsMas napajuleiabHas OCH BPEMEHH; BTOPOE TEJIO JABHKETCA PaBHOMEPHO, TO €CTh YCKOPEHHE
PaBHO HYJIIO.
0) Kaxosa 3asucumocmo npoexyuu ICKopocmu I u Il men om epemenu?
3aBucHMOCTE cKOpocTH Ten I u Il mpu paBHOYCKOPEHHOM W paBHOMEPHOM JABH)KEHHH PaBHBI COOTBETCT-
BEHHO

u(?) = u(0) + a; ¢ = (B yncoBoM Beipaxkeruu B cucteme CH) =1 + 0,25 £ (M/c)

o (1) =uu(0) = 2 (M/c)
e) Kakosa 3asucumocme koopounamer mena I u Il om pemenu, eciu 8 Ha4yanbHwlil MOMEHM PEMEHU OHU

0ba Haxoounuce 8 Hauane Koopounam?
3aBucuMocTs KoopauHAT Ten I u Il npu paBHOYCKOpEHHOM H paBHOMEPHOM JABHXKEHHH, C yYE€TOM TOTO,
4TO HavaJbHble KoopAuHATHI Tel Xi(0) = x;(0) =0, 3anumem:
xi(1) =x,(0) + v0) t + a; £ / 2 = (B uMcOBOM BhIpaxkeHuH B cucteme CH) = + 0,125 £ (M)

xp () =xp(0) + voy(0) 1 =21 (m)
a¢) Kaxoti nyme meno I npowno 3a nepsyio u 3a uemeepmyio cekyHobl?

3a nepBylo cekyHay koopauHara I tena usmenumnachk ot xi(0) =0 mo x(1) =1 + 0,125-1* = 1,125 (M), oHO
ABHTajIOCh BCE BPEMsi B OHOM HAIPABIICHHH, CJIEJOBATENBHO, TENO MPOULTO MyTh 51 = 1,125 M.
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3a yeTBepTYI0 CEKyHAY, TO €CTh 3a IIPOMEXYTOK BPEMEHH OT ! = 4C¢ 10 t=5C, Teno NpOHUIO IyTh
s4=x1(5) - x(4) = 2,125 (m)

3) B kakoii Momenm epemeHu KOOpOUHamMvl men cpasHAIOMCA (mena ecmpemamcs)?

Jlns pacuera BpeMEHH BCTPEUH HCMOIb3YeM 3aBUCHMOCTh KOODAHMHAT TEJl OT BPEMEHH (CM.II. T).

xi(t) = xu(t)
t+0125¢ =2t
OTKyza, pemas KBaapaTHoe ypaBHenue 0,125 £ — t = 0, noiy4aeM, 4To TeJa GbLIH B OJHOMN TOUKE TPH

=0 (x)(t) = xy(t)=0) mipu t = (1/0,125) = 8 ¢ (xi(t) = xu(t) = 16 m).

u) Kaxoea npoexyuu ckopocmu nepeozo mena OMHOCUMENbHO CUCMEMbL OMCYema, CéA3aHHOU CO 6Mmo-
PbiM menom 6 MOMeHm epemMeHu {=6¢?

B MoMeHT BpeMeHH =6c, Kak BUOHO M3 rpaduka, epBoe TeJIO ABHKETCA BAOAb 0CH OX CO CKOPOCTBIO
u(6) = 2,5 m/c, a BTOpoOE —co ckopocthio Uy(6) =2 M/c. IloaToMy B cHcTEMe OTCUETa, CBA3aHHON CO BTOPBIM
TEJIOM, IIEPBOE ABHKETCS MEUICHHEH U ero CKOPOCTh B 3TOH CHCTEME OTCYETa PaBHA Uiory (6) = ui(6) — vn(6)
=0,5m/c

Huxe npuBeneH psi MPHMEPOB M3 OTKPHITHIX BapHaHTOB EI'D pa3HBIX JIET H KOMMEHTapHH K HX pelle-
HHIO.

Ipumep 15. Ha pucynkax uzobpadgcenvl epaguku 3aeucumocmu MoOyas yCKOPEHUs. Om 6pemMeHy Ons pas-
HblX 8U006 Osudicenus. Kaxoil epagpux coomeemcmeyem pasHomepromy 0gusicenuio?

) 4 2) Ay 3) a 4) Aa

a

0 ’ 0

t 0 >

t 0 t t

He 0GpaTHTh BHHMAHHE HA TO, YTO PE4b HIET O 3aBHCHMOCTH YCKOPEHMS OT BPEMEHH, a He TYTH Wi
CKOpOCTH, 4TO HauboJjiee YacTo BCTPEYAETCH, TO MOXKHO BbIOpaTh oTBeT 1) (0H ObUT OBl BEPHBIM €CJIH Ha OCH
6b11a 6b1 CKOPOCTB), MM OTBET 2) (OH GbLT GBI BepeH eci Obl Ha OCH OblIa KOOPAHHATA), XOTS BEPEH OTBET
4), B KOTOPOM YCKOPEHHE PaBHO HYJIIO, HJIH HHBIMH CJIOBAMH CKOPOCTh HE MEHSETCS, TO €CTh IIOCTOSHHA.

Ilpumep 16. Ha pucynke npedcmaenen cpaghux
3asucumocmu nymu S eiocuneoucma om épemeHu t. S. M A
b

Onpedenume unmepeal 8peMeHU Nocie Ha4ana O8u- . . /
JCeHUs, K020a 8eN0CUNEOUCN OBUSAICS CO CKOPOCMBIO 20 R /
swle. 1S b fl
10 -—-i- ‘ e Rt

1) om5coo7c

2) om 3cdo5c ’ 5 T

3) omlcoo3c -

49 omoOoolc 0 1 2 3 4 5 6 17 ¢t¢c¢

CHauana OTKHIBIBaEM Y4acCTOK, Ha KOTOPBIX Tejo He ABUranock (0T 1 10 3 ¢), 3aTeM BBIYHCIIAEM NOOYE-
PEOHO CKOPOCTh Ha BCEX YYaCTKaX U OOHAPYXMBAEM, UTO CKOPOCTh PaBHA 3HAYEHHIO 5 M/C TOJILKO HA yYaCTKE
or0molc.
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Ipumep 17. Asmomobune dsusicemcs no npamot yruye. Ha epagpuxe npedcmaenena 3asucumocmo cxo-
pocmu agmoMoObuns om pemeHu.

Vs, M/C g i
20 /\
/
10 //
0 10 20 30 40 t,c
Mooyne yckopenus maxcumanen na unmepeane 6pemeHu
1) orOcmollc

2) or10cno20c
3) or20cn030c
4) or30cno40c

Ha rpaduke naHbl 4 OIMHAKOBBIX 110 JIMTEILHOCTH MHTepBana BpeMenH (0-10 ¢, 10-20 ¢, ¥ T.1.), Ha Ko-
TOPBIX CKOPOCTB TENa MEHSETCS TI0 3aKOHaM PABHOYCKOPEHHOTO ABIXEHMs. Jlis CpaBHEHHA MOZYyJIeH MOXHO
CPaBHHUTH TOJIBKO BEJIMYMHBI | Av| na xaxnom us NpPUBEICHHBIX Y4aCTKOB, Ha MEPBOM y4acTKe 3T0 SM/C, Ha
BTOpOM 15 M/c, Ha TpetbeM 20 M/c, Ha yerBepToM — 10 M/c. TI03TOMY MOMYNb YCKOPEHHS MakKCHMATEH Ha

~ TpeTheM y4acTKe. '

[pumep 18. Teno dsuoicemcs no ocu OX. Ilpoexyus e2o ckopocmu

Vi(t) MeHsiemcs no 3aKony, npusedennomy Ha zpaguke. Ilymo, npou- vy, Mm/C ?

OeHHblll menom 3a 2 ¢, pasex 5
D Im E
2) 2m - t >
3) dm ' : 0 2 4 t,c
4) 8m :

HyxXHOe 3HAaYEHHE PaCCYMTHIBAETCH KaK IUIOWAAb TPEyroibHHKa 5= 2 =4(m) 3anayy JOCTaTOYHO

Av 2 5
MPOCTO PENIMTh H AHATUTHYECKH, IPEJBAPHTENLHO BEIYHCIINB H3 rpaduka yckopenne 9= N oA 0,5m/c”
2 4
at- 0,5-4
a 3aTeM s=——== =4(m)
myTh > .

>

Opumep 19. Ha zpagpuxe usobpasicena 3asucumocms npo- v, M/CA
exyuu ckopocmu mena, osudxcyuwezocs 60ons ocu OX, om epe-

menu. Kaxou nyms npowno meno K MoOMermy 6pemeHu
t=6c?

1) Om 3
2) 6Mm
3) S8m
4) 10m

B oTIHMYMe OT MpEABLAYLIEr0 PMMEPa aHATMTHYECKOE PEICHHE ropaszio ClloxkHee rpaduueckoro, mo-
3ToMy 3ajaya pemaerca rpaduyecku. [IockosbKy MyTh s HE 3aBUCHT OT HANpAaBJICHHs JBHXEHHUS, €ro 3Haye-
HHE pacCUMTBIBAETCS Kak CyMMa IUIOIU@Aei ABYX Tpamenuit (Ha pHUCYHKE 3allITpUXOBaHO cepbiM). OGpatum
BHMMaHHeE, YTO eCJIM Obl peyb Il O NEPEMELECHHHU 3a Te Xe TPOMexyTKe BpeMeHH, To B [Ipumepe 18, oTser
ocraJicsi Ob1 TEM Xe€, a BOT BO BTOPOM OTBeT ObuI Obl paBeH 0, TEIO ¢ Havyalla OTCYETa CHaYala JBHKETCA C Mo-
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. CTOSSHHOH CKOPOCTBIO BAOJL OCH (X, 3aTEM TOPMO3MT, ABHIaACh B TOM K€ HallpaBJICHHH 1O OCTaHOBKH, a I10-
TOM HAYHHAET JBUIaThCs B MPOTHBOIMOIOKHOM HanpaejieHud. [TyTs xke mpu 5TOM NpOAODKAET HapacTaTh.

Ipumep 20. Ilapux 6powen 6epmuKkaibHO 66epX C HAYANILHOU CKOpOCMbIO
(cm. pucyHok). Ycmarnoeume coomeemcmeue medxcoy spagpukamu u Qpuzudeckumu 6enUNUHAMU,
3a6UCUMOCMU KOMOPBIX OM 8PEMEHU MU 2paguxu mMozym npeocmaenams (1) — epema noréma).
K kaxcoou nosuyuu nepeozo cmonbya noobepume coomeemcmeylouyio no3uyuio mopozo u

9
3anuwume ¢ mabauyy evibpanible yuppsl Nod coomsemcmaylowumu GyKeamu. v
0
T'PA®HKH ' OU3HYECKHUE BEJIHYHUHBI
A) 1) xoopounama wapuxa 'y
\ fo 2) npoexyus ckopocmis wapuxa v,

3) npoexyus yckopenus wapuxa a,

).
) 4) MoOynb ckopocmu wapuka

BcnomuHaeM, 4To CBOGOHOE MageHHE — ITO ABMKCHHE MIAPHKA C MOCTOSHHBIM YCKOPEHHEM g , Halpas-

JeHHBIM BHH3. I103TOMY HpoOeKuMs YCKOpeHHMs IIapHKa Ha 3a[JaHHYI0O Ha PHCYHKE OCh y MOCTOSHHA d,=—g.
Tako# rpaduk Beirsaen ObI TaK

ay

0 R

HpOCKL[HH CKOpOCTH Uy= on*aytzl)g —gt, IIapuK 3aMCIJIACT CBO€ JBHXKCHHEC M CKOPOCTH HaIlpaBJICHA
BBEPX, NPOCKIHUA CKOPOCTH IMOJOXKHTEIIbHA Uy>0, 3aT€M B BCpXHCﬁ TOYKE IMAapHK OCTAHABJIHBACICS uy=0, 3a-

TEM CKOPOCTh HAPAaCTaeT, HO BEKTOP CKOPOCTH HampasiieH BHH3 U, <0, H03TOMY IpaduK v,(?) BBHINIAHT TaK

79

T~

I"'pacHk MOy CKOPOCTH OT BPEMEHH BECh JIEXHT BHILIE OCH BPEMEHH

>~
<o

t

/

v

\/,

<

t

KoopnnHaTa'mapmcd Ha OCH Yy, €CIH OH CTapTOBaJl H3 Havana KOOPAMHAT, OMHCHIBACTCS ypaBHEHHEM
()= vy +voyt+ayt2/2=vot —gf’/2. Ota QYHKIHS B KOOPAMHATAX (V,!) ONHCHIBAETCS Napabooi, C BETBIMH Ha-
TIPaBIEHHBIMH BHH3 H NIPOXOIAIMMH Yepe3 Hauano koopauHat. Hanpumep, npu  vy=4m/c u g=10m/c’, rpa-
dux y(2)=4t-5¢ ua rpaduke y-f BEINISINT TaKoKe Kak rpaduk p(x)=4x—5x’= —5x’+4x

y

0| o t 0| ' x .
Ha rpaguke BpeMs 7/2 — BpeMs nogbemMa MapHKa 0 MaKCHMAIBHOMH BBICOTBI, TI€ €0 CKOPOCTh 00pala-
ercs B HOJb. TakuM 06pa3oM NPaBHILHBIM OTBETOM CJETyeT NIPU3HATH
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4
2

Omeem:

by

U 3anucath B 6JJaHK OTBETOB YHCIIO «24»

OOBIYHO 37IEMEHTHI 3HaHHH N0 TeMe «KHHEMaTHKa» B 3d0aHUAX C pa3eepHymviM 0meéemom BXOOAT KaK
4acTh 3aJaHui o TemaM «JluHamuka MaTepnaﬂbHoﬁ TOYKH», «3aKOH COXPaHCHHS MEXaHHYECKOH 3HEPTHHY,
IIPH PaCCMOTPEHHH [BHKEHHS 3apsHKCHHBIX YAacTHL B 3JIEKTPHYECKHX M MAarHUTHHIX nomax. Pasbepem omgny
TaKylo 3aJa4dy U3 OJHOTO U3 OTKPBITEIX BapHaHTOB EI'D 2012, ocHOBaHHYIO TONBKO Ha 37eMeHTax TeMbl «Ku-
HEMAaTHKa», YTO BCTpeyaeTcsa KpaiHe peaxo.

[pumep 21. Cmapmysn u3z mouxku A (cM. puCyHOK), CROpMCMEH OBUINCEMCS PABHO-
YCKOpEHHO 00 mouku B, nocne komopoii Modynb ckopocmu cnopmcmeHa ocmaémcst A B
nocmosnHeiM énnome 00 mouku C. Bo ckonvko paz epems, 3ampaieHHoe chopmcme-
Hom Ha yyacmok BC, bonvwe, yem na yuacmox AB, echu modyne yckopenusn Ha oboux
yuacmkax oounakos? Tpaexmopus BC — nonyokpyscrocme.

[IpuMepHOe pellieHHe TaKoro 3aJaHHs MOXKET BRINVIAAETH CIEAYIOINM 00pa3oM:
Vckopenue na npamonuneiinom yuacmke onpedensemcs no gpopmyne
a = ?]'
20e v — ckopocmb 6 moyke B, a t; — epems 08udceHUR NO NPAMONUHEUHOMY YHACMKY.
Vckopenue npu dsudicenuu no dyze okpysIcHocmu ecmv yeHmpocmpemumensHoe YCKOpeHue u onpeoens-
emcs no gpopmyne

20e R — paouyc oxpyscrnocmu c dyeoti BC.
C yuémom mo2o, 4mo npu pasHOMEPHOM OBUNCEHUU NO OKPYHCHOCMU ¢ nepuodom T=2t,
2R =R
L= =,
T L

LT
RONYYUM G =— .
t
2

' ) . UV LT t
Ilpupasnusas svipadicenusn Ona yCKOpeHutl, NOTyYUM — = ——  omKyoa %+ =p.
t t t
1 2 1

7
Omeem: =T,
h
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Paznen II. TPEHUPOBOYHBIE MATEPHAJIBI IUISA IIOAI'OTOBKHA
K EJHHOMY IN'OCYJAPCTBEHHOMY JK3AMEHY 2015 r.

1. 3ananus, npoBepsIolIHe YCBOEHHE 31eMeHTOB coep:kaHus Konudukaropa
(3apanusa Ne 1-27 B Bapuanre EI'J)

Kaxioe 3aaHHe COMPOBOXIEHO yKa3aTeleM YPOBHS MOIrOTOBKH, KOTOPOMY COOTBETCTBYET 3alaHHE
(b — 6a3oBbiif, I1 — noselleHHbIH, B — BhICOKMit), 1 THna 3aganus (BO — 3amanus ¢ BHIOOpOM OTBeTa;
KO - 3aganus c kpatkum orBetoM; C — 3aaHus Ha coorBercTBHE). Tak, Habop 6yks (I, BO) nepen 3aganu-
€M O3Hauaer, YTO 3aJaHue TpeOyeT YCBOEHHA Kypca Ha MOBBIILIEHHOM YPOBHE M ABJIAETCS 3aJaHHEM C BbIOO-
pom oTBeTa, a Habop (b,C) o3Hagaer, 4To 3a1aHKE 0a30BOrO YPOBHS Ha COOTBETCTBHE.

B IIpunoxxenuu Ne 2 mpHBeeHbBI CTIPaBOYHBIE JaHHBIE, KOTOPbIE MOTYT MOHAJIOOUTHCS BaM IPH BBIIOJ-

HEHHH 3aJIJaHHI.

Temarnueckuit 00k Ne 1 «Knuemarukay

1 (b, BO). [IBa aBTOMOOKIIA ABHKYTCS 110 MPAMOMY ILOCCE: MEPBBIA — CO CKOPOCTBIO U, BTOPOH — CO
cKOopocThIo —4 U . CKOpOCTh BTOPOrO aBTOMOOMIIS OTHOCHUTENILHO MEPBOTO paBHA

1) 50
2) 30
3) 30
4) 50

2 (I1, BO). Jloaka noymkHa MOMacTh Ha MPOTHBOIOJIOXKHBIH Oeper Mo Kpar4aiillieMy ITyTH B CHCTEME OT-
cyera, CBsi3aHHOM C OeperoM. CKOpOCTb TEYeHHS PEKH #, a CKOPOCTb JIOAKH OTHOCHTEIBHO BOJBI
v > u. Moxyse CKOPOCTH JIOAKH OTHOCHTENBHO Gepera npH 3TOM paBeH

Do +u 2)v —u 3V +u? Ho* -’

3 (b, KO). Ha rpaduke npuBeseHa 3aBACHMOCTb CKOPOCTH T€JIa OT BPEMEHH IIPH IPSIMOJIMHEHHOM JBH-~
xeHuH. OrnpeieNIuTe yCKOPEHHE Telna.

v, M/C |
40 P
,/
20 ~
>
OrBerT: m/c? 0 1 2 34 51¢tc

4 (b, BO). Touka nBuxercs 10 OKPYXHOCTH paaMycoM R ¢ 4acToToii obpamienns v. Kak HyXHO H3Me-
' HHUTb YacTOTy oOpalleHus, YToObl NPH yBeIMYEHHH Paauyca OKPY)KHOCTH B 4 pa3a LEHTPOCTPEMHTENbHOE

YCKOPEHHE TOYKH OCTAJNIOCh MPEXHUM?

1) yBenuuuts B 4 pasa
2) yMEHbIIUTH B 4 pa3a
3) yMeHsIIUTH B 2 pa3a
4) yBenuuuTh B 2 pasa
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5 (b, KO). Ha pucynke npeacrapieH rpadHk 3aBHCHMOCTH CKOPOCTH L aBTOMOOHIIA OT BpeMeHnH #. Haii-
IUTE IyTh, IPOHICHHBIA aBTOMOOHIIEM 32 5 C.

—
t

-
(¢]

OrtBerT: M

6 (I1, C)

YCTaHOBHTE COOTBETCTBHE MEXTY 3aBUCHMOCTBIO POEKIIMH CKOPOCTH TEJA OT BPEMEHH (BCE BETHUHHEI
BoipakeHsl B CH) M 3aBHCHMOCTBIO KOOpJAMHATHI 3TOTO TejJia OT BPEMEHH (HadalbHAas KOOpAMHATA Tena
paBHa 0). g

K xaxzno#t mo3uuuu nepsoro croibija nogGepuTe COOTBETCTBYIOLIYIO MO3HIHIO BTOPOTO U 3aMHIUHTE B
TabauIy BeIGpaHHBIE HHGPBI IO, COOTBETCTBY IOLIMMHM OyKBaMH.

CKOPOCTbDH KOOP/IUHATA
A) v, =-2 1) x=-2t
2
B) v,=5-t 2) x=-2t

3) «x =51—O,512

4) x=51+217

OrtBeT: A b

7 (b, BO). Ha pucyHke npuBesieH rpadHk 3aBHCHMOCTH IMPOEKLHMH CKOPOCTH TeJla OT BPEMEHH.

v, M/C |
157

D ay, p/c’ 2) ax, p/c’
5 5-_
0 oF————
-5 t, C -5’_ t’ C
3) a,,Mm/c’ ) ay,p/ic’
;’h "5’1
0 b—» (e »
_5-._t, C _5-"- t, C
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8 (I, KO) MuMo OCTaHOBKH TIO IIPSIMO#i YJIHILIE C IOCTOAHHOH CKOPOCTBIO ITPOE3KAET Irpy30BHK, Uepes
. 2
5 C OT OCTaHOBKH BJOTOHKY IDY30BHKY OTHE3)XaeT MOTOLHKIHCT, ABHKYIIHHACS C yCKOpeHHeM 3 M/C’, H JIo-
TOHSET rPy30BHK Ha paccTosHUM 150 M OT ocTaHOBKH. UeMy paBHa CKOPOCTh Ipy30BHKa?

OrtserT: M/C

9 (I1, C). lllapuk GpomieH BEPTHKAIBHO BBEPX C HAYAIBHOH CKOPOCTBIO U (CM. DUCYHOK). Y %
VYCTaHOBHTE COOTBETCTBHE MEXTY rpapukaMu M (GU3MUECKHMMH BEIMYHHAMH, 3aBMCHMMOCTH KO-
TOPBHIX OT BPEMEHH 3TH IPaQUKH MOTYT MPEACTABIATH (¢, — Bpems nojera). K kaxnoi nosuuuu

-
NepBoro cTonbua nondepHTe COOTBETCTBYIONIYIO MO3HIMIO BTOPOTO H 3alMILUTE B TaGJIHIly BBbI- V)
O6paHHbIe LHUGPBI O] COOTBETCTBYIOIMMH OYKBaMH. : 0
I'PA®UKU OU3NYECKHE BEJIMYHNHbI
4
A) 1) xoopauHaTa mapHukKa y
0 : Lt 2) npoeK1MsA CKOPOCTH IIapHKa U,

3) mpoeKIWst yCKOPEHHs IIapHKa g,

4) MOZYNb CHIIBI TAKECTH,
B) 0“ Ly JEeHCTBYIOUIMIA HA IAPUK

: t
A b

10 (I1, BO). He6Goabmoit kaMeHb OGpOCHIIH C pOBHO#H FOPH30HTAJIbHOM MOBEPXHOCTH 3€MJIM MOJ YTJIOM K

ropu3oHTy. Ha xakyio MakCHMajbHYI0 BBICOTY NMOTHSAJICS KaMeHb, €CIM POBHO uepe3 1 ¢ mocie 6pocka ero
CKOpPOCTh ObLiIa HalpaBJIeHa FTOPH30HTAIBHO?

1) 10 M 2) 1042 M 3) 3 m 4) 53 M

11 (II, C). lllapuk, 6polIeHHbIH TOPH3OHTAIBFHO C BBICOTHI H ¢ Ha4aJbHOH CKOPOCTBIO Uy, 33 BpeMA !
NpoJjeTea B TOPU30OHTAIIEHOM HAIPaBJICHHH paccTosHUeE L (CM. pUCYHOK).

Uy Yro npoH30HAET C BpeMeHeM MONETa, JaIbHOCTHIO MOJIETa U YCKOPEHHEM HIapHKa, €c-
“—G'ﬁf : JIM Ha 3TOM )K€ YCTAaHOBKE YMEHBIUUTH Ha4aIbHYI0 CKOpOCTh mapHka B 2 paza? Comnpo-
. THBJICHHEM BO3/yXa npeHebpeys. [ Kax 10 BEITMYHHBI OIIPEAEIUTE COOTBETCT-

. BYIOLLMI XapaKTep €€ H3MEHEHHS: —

1) yBemuumuTcs
2) yMEHBILIUTCA

] . | 3) He U3MeHMTCA

3anummre B Tabauny BeiGpaHHse IUdpPEI LI Kaxmo# dusnyeckoii BennuuHel. L{udpsr B oTBeTE MOryT
MOBTOPSATHCA.

Bpems nonéra , JHanmsHOCTh NONETa Yckopenune
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12 (b, KO). C aspocrara, 3aBHciuero Hax 3emnéii, ynan rpy3. Yepe3s 10 ¢ OH JOCTHT IOBEPXHOCTH 3EMIIH. -
Ha kakoii Bercote Haxoauscs aspocrar? CoNpoTHBIEHHE BO3yXa PEHEOPEKHUMO MAJIO

OrtBeT: M
I 13 (I1, KO). Cneumanshelii poToanmapar 3apUKCHpOBa ABa MOJOXKEHHA NaJalOIIErO B

-ol=M

= BO3/1yX€ U3 COCTOSHMA MOKOA 11apHKa: B Hayajle najaeHus v yepe3 0,31 ¢ (CM. pUCYHOK).

=10 '

= VYckopeHHe CBOOOAHOTO MafeHHs MO PE3yJbTaTaM TaKOTO ONbBITa MPHOIU3UTEIBHO

= paBHO

=2

=

= )
-ol= Orser: M/C

=5

14 (I1, KO) HaxonsnieMycs Ha rOpH30HTaJIbHON MTOBEPXHOCTH CTOJa OPYCKY COOOLIMIH CKOPOCTh 5 M/C.
ITon neiictBueM cHa TpeHHUs OPYCOK ABHXKETCSA C yCKOpeHHeM 1 m/c? . UeMy paBeH myTh, IPOWIEHHBIH Opy-
CKOM 3a 6 c?

OTBeT: M

15 (IL, C). YueHuk uccnenoBal ABHKEHHE OpycKa 10 HAKIOHHOH IUIOCKOCTH. OH ONpeaenu, 4To Opycok,

. M
HayHHasA NBH)XXCHHE U3 COCTOAHHSA NOKOS, MIPOXOOUT 20cMm ¢ YCKOPCHHEM 2,6 - YCcTaHOBHTE COOTBETCTBHE
. C

MEXTy 3aBHCHMOCTAMM (U3HYECKHX BEIHUMH OT BPEMEHHM M TpPOMIEHHOTO ITyTH, TIONYYEHHBIMH IIPH HCCle-
JOBAHMH [BHXCHHS GPycKa (CM. NIEBBIA CTONGEL), M YPaBHEHHAMH, BHPAXKAIOIMMH TH 3aBHCHMOCTH, IPH-
BeJIEHHBIMH B IIPaBOM CTOIIOLIE. o

K kaxao# mo3uuuH 1nepBoro cronadua noadepuTe COOTBETCTBYIOIUIYIO MO3HMLHMIO BTOPOro cToidua  3a-
MHIIHTE B TaOJIUIy BHIOpaHHbBIE unq)pm MOJI COOTBETCTBYIOIUMH OyKBaMH.

3ABUCUMOCTHU YPABHEHUA,
OU3UYECKHX BEJIUYNH OTPAXAIOILIMUE 3ABUCUMOCTH
A)  3aBHCHMOCTS ITyTH, ' 1) I=Af,tneA=13 ciz _
HIPOHIEHHOTO OPYCKOM,
OT BpeMeH 2) =B neB=2,6%
c .
Ja
B)  3aBHCHMOCTH MOZIYJIs 3) v=C+l,rreC=23 TM
CKOpOCTH Opycka
OT NMPOHAEHHOTO ITYTH 4y v=DlrneD=23Mm
’ v
A b

OrtBeT:
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16 (I1, BO). Ha pucyHke npHBeaeHbI IpadHKH 3aBHCHMOCTH KOOP- . X, M A
JUHATEl OT BPEMEHH Ik ABYX Tel: A u B, nBuxymmxcs no npsMoH,
BIOJIb KOTOPO#H U HampasieHa ocbk Ox. Beibepure BepHOe(-bi€) yTBEp- 30 A
KaeHUue(-1) 0 XapaKTepe IBHKEHHS TEJL. 20 A %
A. BpemeHHO# uHTEpBan Mexay BcTpeyamu Ten A U B coctasiser 6 c. 10 1
B. Teno A nBuxercs co CKOPOCTBhIO 3 M/C. I?**—
>

0 2 4 6 8 ic

1) Tonbko A 2) -Tonsko b 3) uA,ub 4)un A, un b

17 (I1, BO). Ha pucysnke npencrasieHa ¢ororpadus yCTaHOBKH JUIS MCCIENOBaHHA pPaBHOYCKOPEHHOTO

cKoNpxeHns Kapetk (1) maccoit 0,1 Kr Mo HaKJIOHHOM IIOCKOCTH, YCTaHOBJIEHHOH moj yrioMm 30° k ropu-
30HTY.

B MoMeHT Hayana JABH)XEHHA
BEPXHHH OaT4UK (A) BKJIOYHI CEKyH-
nomep (2), a Npu MPOXOXKICHHU KapeT-
KH MMMO HHXHeEro aarduka (B) cexyH-
aoMep  BeIKMOYWiIca. Uucna  Ha
nuHeHke 0003HAYalOT JUIMHY B CaHTH-
Merpax. Kakoe BbipaxkeHHe NO3BOJISET
BBIYHCIIHTH CKOPOCTh KapeTKH B 000
MOMEHT BPEMEHH?

1) v =1,25¢
2) v =0,5¢
v =25t
4o =19

TemaTHueckuii 60k Ne 2 «/[HHAMHKA»

18 (b, C). Ha Tteno, mocTynarensHO JBHKYIIEECS B HHEPIMAIBHONH CHCTEME OTCYETA, EeHCTBOBAIA paB-

HOACHCTBYIONIAs IIOCTOAHHAS CHIa F' B teucnue BpeMeHH At. Ecnm Bpems Af neHCTBHA CHIBI YBEJIHYHTCH,
TO KaK H3MEHATCA MOAYJb HMITYJ1bCa CHIIBI, MOIYJIb YCKOPEHHS T€J1a H MOJYJIb H3MEHEHHS HMITYJIbCa Tena?

JUist Kax10H BEIHYHHBI ONPEJEIATE COOTBETCTBYIOLHHA XapaKTep H3MEHEHHA:

1) YBEIHYHUTCH
2) YMEHBIIHTCS
3) HE U3MEHHUTCS

3anummre B Tabnuily BoIOpaHHBIE UMGPH Ui KaxaoH pusndeckoii BenuuHHE. 1ludpsl B oTBETE MOTYT
HOBTOPATHCA.

Moayns uMnysbca
PaBHOAEHCTBYIOLIECH CHJIBI

Mogyne yckopeHus tena

Moxaynb H3MEHEHHA
HMITyJibCa Tejia
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19 (b, KO) Kamens Maccoii 0,2 kr 6pomen moj yriaom 60° k ropu3oHTy. Momyib CHIIEI TSXKECTH, IEHCT-
BYIOLIEH Ha KAMEHb B MOMEHT OpOCKa, paBeH

OrtBerT: H

20 (I, BO). I'py3 maccoii 4 xr moaBenieH K YKpeIIEHHOMY B auMdTe aquHamoMerpy. JludTt HauuHaer
CITyCKaTbCA C BEPXHETO 3TaXa C MOCTOSHHBIM YCKopeHHeM. Toka3aHnus TMHaMOMETpa MpH 3TOM paBHeI 36 H.

YemMy paBHO H KyJa HalpaBJIeHO YCKOpeHHe audTa?
1) 1 M/c?, BBepx 2) 9 M/c?, BHH3 3) 9 M/c?, BBepx 4) 1 M/c?, BHM3

21 (b. BO) ManbuMk mMeIJIeHHO NOJHAMAET THPIO, JIeHCTBYA Ha He€ ¢ cwiiod 100 H. T'ups nelictByer Ha
PYKY MaJIbuHKa C CHJION '

1) mensiie 100 H, HanpaBneHHoO# BHU3

2) 6onbute 100 H, HanpaBnenHoii BHA3
3) 100 H, nanpaBiieHHO# BHH3
4) 100 H, nanpaBieHHo# BBepx

22 (b, BO) Ha pucyske 1 npeacraBiieHsl HanpaBJjeHHUs BEKTOPOB CKOPOCTH
U M YCKOpeHHS d MsA4a B MHEpIHaJIbHOH cucreMe orcuera. Kakoe u3 mpen-

4
- 1
CTaBJIEHHBIX Ha PUCYHKE 2 HAIpaBICHHHA MMEET BEKTOP PaBHOACHCTBYIOILICH I\J \
2
a - 3
‘ Puc.1

- BceX cun F', IpUNIOKEHHBIX K MATy?
Puc.2

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

23 (b, BO) Ha Teno, Haxonsmieecs Ha TOPU3OHTAIBHON IUIOCKOCTH, AEHCTBYIOT 3 TOPH3OHTANILHBIC CHIIBI
!
(cM. pucyHOK). KakoB MOAyJib PaBHOAEHCTBYIOIIEH 3THX CHII, ecid F/,= 1 H?

R : 1) VIOH
] N 2)6 H
RN EENREN 3)4H
A 56 _ 4) JI3H

24 (b, BO). Mumo 3eMJIH JIETMT acTepOMJ B HANpaBJICHHUH, MOKA3aHHOM Ha

pPHUCYHKE IITPHXOBOH CTpPeNKoH. BekTop F, moka3pIBaeT CHIly NPHTSKEHHS acTe-

pouna 3emneill. Boons kakor crpenku (1, 2, 3 unu 4) HanpaBieHa cHia, JEHCT- | ‘?{
BYIOIIIas Ha 3eMJII0 CO CTOPOHKI acTepouna? ‘

1) Bnons 1 2) Boas 2 3) Boons 3 4) pnons 4

25 (H, C) B pe3ynsrare niepexoja ¢ OJIHOM KpyroBoi OpOMTHI Ha JPYTYI0 LIEHTPOCTPEMHTENBLHOE YCKO-
peHHe CIyTHUKA 3eMIH yMeHbinaercs. Kak H3MeHsI0TCs B pe3ysbTaTe 3TOro Iepexosa paauyc opouTel cyT-
HHUKa, ckopocn €ro ABHXXCHHA 10 opOuTe H neproa obpameHus BOKpYT 3emMan?

Jlns kax oW BETHYHHBI ONIPENETUTE COOTBETCTBYIOMIMH XapaKTep H3MEHEHHUA:

1) yBenu4uIach
2) yMEHBIIMIACh
3) He U3MEHMIACh



3anuiukTte B TabNMIly BeIOpaHHbIE WAQPHI Wi Kaxa0i $usnudeckoil BennuuHbl. Ludpsl B oTBEeTE MOTyT

TMMOBTOPATHCA.

Paguyc opbuTe!

CKopoCTbh ABHIKEHHUS
o opouTe

Iepuon obpamierns
BOKPYT 3eMiIu

26 (b, BO) KopoMsIciio BeCOB, K KOTOPOMY MOJIBEIIEHBI HA HUTAX JBA TeNa (CM. PHCYHOK), HAXOAUTCA B paB-
HoBecnH. Kak Hy>HO M3MEHHTH MAaccy MEpPBOro TeNa, YToOBI Nocie yBenu4yeHHs Iwieya d, B 3 pa3a paBHOBECHE

coxpaHmwiock? (KOpOMBICIIO M HUTH CUHTATh HEBECOMBIMH. )

1) ysenuuuts B 3 pasa
2) yBenu4MTE B 6 pa3
3) yMeHbIINUTH B 3 pa3a
4) yMEHbUIUTE B 6 pa3

s s
d1 d2

27 (b, BO) Paccrosinne 0T CIlyTHHKA 110 LEHTpa 3eMJIH paBHO IBYM panuycaM 3emiH. Bo ckompko pa3
M3MEHHTCA CHJIA NPHTHKECHHA CIYTHHKA K 3eMJle, eClIH pacCTOSHHE OT HEro 10 LEHTpa 3EMIIH yBEIHYHTCA B

2 paza?

1) ymensmumtcs B 4 pasa
2) ymenslumtcs B 2 pasza
3) yBenuuuTed B 2 pasa
4) yeenuuuTtcs B 4 pasa

28 (b, BO). Kocmuyeckuii kopabib mocie BBIKIIOYEHHS PAKETHBIX JBHUIaTeNICH IBHIKETCA BEPTHKAJIBHO
BBEPX, AOCTUIAET BEPXHEH TOYKH TPAaeKTOPHH U 3aTeM ABHXKeTCA BHM3. Ha kakoM ydacTke TpaeKTOpHH B KO-
pabne Habnronaercsa cocrosHue HeBecoMOCTH? CONpOTHBIIEHHE BO31yXa IPEHEOPEIKHMO MAJIO.

- 1) Tonbko BO BpeMs JBHKEHHS BBEPX
2) TONBKO BO BpeMsi ABHXKEHHS BHHU3
3) TOJIBKO B MOMEHT JOCTHXEHHS BEPXHEH TOUKH TPACKTOPHH
4) BO BpeMs BCETO M0JIeTa ¢ HepabOTAIOINUMH ABHIATEISIMH

29 (11, KO). Kocmonast Ha 3emie nputarusaercsa K Hed ¢ cwiodi 700 H. C kakoi npuOiH3HTENLHO
CHIJIOH OH OyneT mpUTArHBaThCA K MapcCy, HaXoIiCh Ha €ro NMOBEPXHOCTH, €C/IM paauyc Mapca B 2 pa3a, a -

Mmacca — B 10 pa3 MeHbllre, yeM y 3eman?

OTtBerT: H

30 (I1, KO). ManbpuHK CTOJKHYJI CaHKH C BepLIMHBI ropk. Cpasy mocie ToJYKa CAaHKH HMEJTH CKOPOCTh
5 M/c, a y NOJHOXMS rOpKH OHa paBHsU1ach 15 mM/c. TpeHue caHok o cHer mpeHebOpexumo Mano. Kakoa Beico-

Ta FTOpKH?

Orger: M



31 (b, BO) Bpycok neHT Ha epoxoBaToii HAKJIOHHO#M onope (cM. pucyHok). Ha Hero

JEHCTBYIOT 3 CHJIBI: CHJIA TSDKECTH mg , CHia yNpyroctH omopsl N M cwia tpenus F,

Ecmu 6pycok moKOMTCS, TO MOAY/1b PaBHOACHCTBYIOWIEH cunl F,, 1 N paseH

1) mg 2) F_tN 3)Ncos a 4) Fmpsin a

32 (b, BO) K cucreme u3 xyOuka Maccoil | Kr M JIBYX NpYXKHH ki k> -;z
NPHIOKEHA MOCTOSHHAS TOPH3OHTANbHAA CHia BemuumHOM F=9H % | | l l
(cM. pucyHok). Cucrema nokourca. Mexay KyOMKOM M Omopoii Tpe- 7

Hus HeT. JIeBBIi Kpai MepBOi MpyXHHBI NPHKPEIUIEH K cTeHKe. JKEcTkocTh mepBo# npyxuHs! & = 300 H/m.
XéctrocTh BTOPO# NpyxHHBI k; = 600 H/M. Y 1nmuHeHHe BTOPOI NPYXKHHBI PaBHO

1) 4,5 cm 2)1,5¢m 3)3cMm 4)1cm

33 (I1, BO) OgunakoBele OpyCKH, CBSI3aHHBIC HUTBIO, JBHXKYTCH O] ACHCTBHEM BHEIIHEH CHIbI I 1o
INIaJKOH TOPH3OHTAIBHOM MOBEPXHOCTH (CM. PUCYHOK). Kak H3MEHHTCS CHia HaTSOKEHUs HUTH T, €ClM Tpe-
THH OpYCOK IEPENOKUTH C IEPBOrO HA BTOPOH?

1) yBesnmuutcs B 2 pasa
2) yBenuuuTcs B 3 pasa 3

3) yMeHbmmTCs B 1,5 pasa | 2 r 1 -——»F
4) yMeHbILHUTCS B 2 pa3a A

34 (b, BO). [ige ynpyrue npy»uHbl pacTATHBAIOTCS CHJIAMH OJHOH M TOH ke BeIW4MHbI F. Y nHnHeHue

BTOpOH NPY>XUHBI Al; B 2 pa3a MeHblIIe, YEM yATHHEHHE nepBoi npykuHb! Alj. XKECTKOCTL NepBoi NpyKHUHbBI
paBHa k;, a )ECTKOCTb BTOPOH k, paBHa

1) 0,5k 2) 0,25k 3) 4k 4) 2k

35 (I1, C). I'py3oBuK Maccoi m, IBHIKYIIMHCS 110 NPAMOIUHEHHOMY TOPH3OHTaIBHOMY YYacTKy JOpPOTH
CO CKOpPOCTBHIO U, COBEpLIACT TOPMOJKEHHE A0 MOJHOH OCTAHOBKH. I[IpH TOpMO)XEHHH KoOJI€ca rpy30BHKA HE
Bpamaiorca. KoaddHuueHT TpeHHs Mexay KoaEcaMH H JOPOTroH paBeH W. Y CTAHOBHTE COOTBETCTBUE MEXKIY
¢$H3MYECKHMH BETHYHHAMHI H QOPMYJIaMH, [0 KOTOPBIM HX MOXHO PaCCUHTaTh.

K Ka[0ii MO3ULHUHK EPBOro cToJ6a NoAGEPUTE COOTBETCTBYIOILYIO MO3HIMIO BTOPOrO M 3alHILHUTE B
TabuHiy BHIOpaHHBIE U(PHI MOJ COOTBETCTBYIOIMMH OyKBaMH.

OU3NYECKHUE BEJTHYHUHBI " ®OPMVYIJIBI
A) MOAOyNb CHIIBI TPEHHUA, NEHCTBYOILEH HAa ITPY30BHK 1) Wmg
Bb) TOpMO3HOM MyTh IPY30BHKA 2) Mg
v
3) —
Hg
v2
4) —
2pg
A b

OrtBer:
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36 (b, BO). JlepeBsHHbli OpycoK Maccoit m, NMIOINANM IpaHed KOTOPOTO CBs3aHbI OTHOIICHHEM
Sy:85:83=1:2:3, CKONB3HT PABHOMEPHO H MPSIMOJMHEHHO 10 TOPH3OHTAIBHOH MIEPOXOBATOH ONOPE, CO-

NPUKACasACh C HEll IPaHbIO TUIOMAIBI0 S;, MOJ ICHCTBHEM TOpU30HTANBHON chibl . KakoB koadduuueHt

Tpenus Opycka 06 onopy?
1) 3£ 2) 6F 3) 2F 4) _F_
mg mg mg mg

37 (B, KO) Ha ropH30HTaIbHOM NONY CTOMT KK Maccoi 10 kr. KoapuuHeHT TpeHUA MeXTy
nonoM M simukoM paseH 0,25. K MKy B FOpPH30OHTaIbHOM HAMpaBICHUM MPUKIAABIBAIOT CHITY
16 H, u oH ocTaerca B nokoe. Kaxosa cuiia TpeHHs MEKIY AIIUKOM H MOJIOM?

OTtBeT: H

38 (I1, KO). UckyccTBEeHHBIH CIYTHHK OOpamaeTcsi BOKPYT IUIAHETHI O KPYroBOH OpOHMTE panmycoM
4000 kM co CKOpocThIo 3,4 KM/C. YCcKopeHHe cBOOOAHOrO MaJeHHs Ha MOBEPXHOCTH ILIAHETHI paBHO 4 m/c?.
Yemy paBeH paJHyc ILUIaHETHI? ‘

OrBeT: KM

39 (I1, BO) MaccuBHBIif Ipy3, MOKOALIHICA HAa FOPH30HTAILHOH OIOpE, MPHUBA3aH K JIETKOH HEPACTIKHU-

g

MOii BEpEBKe, NIEPEKHHYTOH yepe3 M/ealbHblii 6ok, K BepéBke NpuiiIajpBaioT noctosHuyto cuty [) Ha-

NPaBIICHHYIO MOJ YIJIOM 0 = 45° K TOPH30HTY (CM. pHCYHOK). 3aBHCHMOCTb MOIYJIA YCKOPEHHS IPy3a OT MO-

nyns cwisl FmpencraBieHa Ha rpaduxe. Uemy paBHa mMacca rpy3sa?

a, M/c* 4
8 """" l' """ R, ' SRieaietatis: h ]
6 b
4 S T B
------
2 A
R A e 4
0 2 4 6 8 F, H
1) 0,85 kr 2) 0,42 xr 3) 0,60 kr 4) 6,0 xr

40 (I, BO). B umpokyto U-06pa3sHyio TpyOKy ¢ BEPTHKAIBHBIMH NPAMBIMHM KOJIEHAMH HATHTBI HEH3BECT-

Hast JKHAKOCTb IUIOTHOCTBIO P, M BOJA IUIOTHOCTBIO P, = 1,0-10° kr/v® (cMm. pucyHok). Ha pucynke b = 10

cM, h = 24 cM, H = 30 cm. Yemy paBHa IIOTHOCTS KHAKOCTH P, ?

1)0,6-10° kr/ M*
2)0,7-10° kr/ M°
3)0,8-10° kr/ M°
4)1,1-10° kr/ M
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41 (I1, BO). [Ipa onuHakoBbIx 6pycka TOMIHHOMN A KaX/IKIii, CBA3aHHEIE JpPYT C IPYTOM,
MIABAIOT B BOE TaK, YTO YPOBEHb BOJIBI MPHXONUTCA Ha IPAHHLY MEXIY HUMH (CM. pHCY-
HOK). EciM B cTONKY n0GaBHTH emé oauH Takoi e Opycok, To rny6uHa eé morpyxeHus
YBEJIHUHTCA Ha

L L 3

D3 ) N h 4) h

42 (II, KO). Bpycok maccoit m=200T COemHHEH C Ipy3oM Maccoii
M=300r HeBecOMOH M HEpPaCTHKHMOH HHTBIO, EPEKHHYTOH yepe3 HeBe- m
COMBIH 6JI0K (CM. PUCYHOK). Bpycok cKOIB3UT 6e3 TpeHHs 110 3aKpeIUIEHHOI
HAKJIOHHOH IUIOCKOCTH, COCTaBIsIomeH yron 30° ¢ ropusonToM. YeMy paBHO
yckopeHnue Gpycka?

O1tseT: m/c?

43 (b, C). YcTaHOBHTE COOTBETCTBHE MEKIY TEXHHUECKAMH YCTPOHCTBaMH (IIpHOGOpaMH) 1 ¢dHu3HYeCKHMH
SIBJICHHAMH, JIEXALMMH B OCHOBE IIPHHIIMIIA X A€HCTBHA.
K kax0#i no3uuuy nepsoro crosbua nobepure COOTBETCTBYIONIYIO HO3HIMIO BTOPOTO M 3allHLIMTE B

TabJuLly BBIOpaHHBIE LH(PBI 10 COOTBETCTBYIOIMMH OyKBaMH.

TEXHHUYECKHUE OU3NYECKHE
YCTPOUCTBA SABJIEHUSA
A) ruIpaBIMYECKHi npecc 1) nepenaua naBrReHUsA BHYTPH KHAKOCTH
B) nopmueBoit 2) noBeAEHHE KHUIKOCTH B COOOIIAIOIIHXCA
WKHUIKOCTHBIM HacoC cocyax

3) TennoBoe pacUIHPEHUE KHIKOCTEH
4) nefictBue aTMOC(hEpHOTO JaBICHUA

A , b

44 (11, BO). [1pa Tena maccamu m, = 0,4 xr u m, = 0,6 Kr, CBA3aHHbIE HEBECOMOH HEPACTAKHUMOH HHTBIO,

MoryT 6e3 TpeHHs CKOJB3UTh O TTaJJKOH rOPU30HTAILHOM MOBEPXHOCTH MO/ IEHCTBHEM MOCTOSAHHOH CHIIBI F
(cm. pucyHkuia u 6). UeMy paBHO OTHOLIEHHE CHII HATSHKEHHS HHTH B CiTy4asx a ¥ 67

2) 1 3)% 4)%

1)
TemaTuueckuii 610k Ne 3 «3aKOHBI COXpAHEHHS] B MEXAHHKE»

45 (b, KO). Kakyo MOIIHOCTH pa3BHBAET CHIa TATH TPaAKTOpa, mepeMmelias MNpHLEN CO CKOPOCTBIO
18 xM/4, eciiy oHa cocTasiser 16,5 kH? :

OrTBeT: Bt
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46 (b, BO). Ecniu Ha BaroHeTKy Maccoil m, ABHXYIIYIOCS 10 TOPH3OHTAIBHEIM PEJIECAM CO CKOPOCTBIO U,
CBEPXY BEPTHKAJIBHO ONMYCTHTH I'PY3, MACCa KOTOPOr0 paBHa MOJIOBUHE MAaCChl BATOHETKH, TO CKOPOCTH Baro-

HETKH C I'PY30M CTaHET paBHOM

3 2 1 1
hll = 3) - 4) -
1)20 2)30 )20 )4

47 (11, BO) Jiom crout Ha kpato nomsa. C GankoHa ¢ BRICOTEI 5 M MaJb4YHK OpPOCHJI KaMelleKk B FOPH30H-
TAJIbHOM HanpasjieHud. HadanbHas ckopocTs kamemika 7 m/c, ero macca 0,1 kr. Uepes 2 ¢ nocne 6pocka UM-
OyJbC KaMeIiKa MpHOIH3HTENbHO paBeH

10 2) 2,1 xr-m/e 3) 0,7 krm/c 4) 1,4 kr-m/c

' A
48 (b, BO) Ha pucyHke npuBenéH rpadpux 3aBUCHMOCTH TIPOEKIHH HM- Px e

mynbca Ha ock Ox Tena, ABMXKYLIErocs MO MpsAMOi, oT BpeMeHH. Kak npura-
JI0Ch TENIO B HHTEpBaNiaX BpemeHHd 0—1 u.1-2?

1) B unrepBane 0-1 ne aBHranocs,

A\

B HHTEpBase 1-2 IBHranoch paBHOMEPHO
2) B unTepBane 0—1 ABHranocs paBHOMEPHO,
B MHTEpBaie 1-2 JBHrajaoch paBHOYCKOPEHHO
3) B urTepBanax 0—1 u 1-2 BHranoCL PaBHOYCKOPEHHO

4) B unreppanax 0—1 u 1-2 ABHranoCck paBHOMEpHO

49 (B, BO) CamocBan MaccOi m NpH ABHXXEHHH HA ITyTH K Kapbepy HMEET KHHETHYECKYIO SHEPrHIO

2,5-10° . KakoBa ero kuHetHyeckas OHEPIHUs NOCJIE 3arPy3KH, €CJIM OH JBHIAIICS C IIPEKHEN CKOPOCTEIO, a
Macca ero yBEIMYMIIACH B 2 pa3a‘7

1) 10° Ix
2) 2,5-105 Tk

3) 5.10° Jix
4) 1,25-10° ik

50. (b, BO) Cxopocts Tena mMaccoii 2 kr, ABHXXYIIErOCS IO OCH X, M3MEHSAETCSA M0 3aKOHY Uy = Uy, + ayt

2

5 A
rae to, = 10 M/c, a, = — 2 M/c”. KHHeTHYeCKas 3Heprus Tea yepes 2 C ocie HAuaNa JBHKEHUS paBHa

1) 36 Ik 2) 100 I "3) 144 I 4) 41k

51 (b, KO). Iocne ynapa xmonikoi mait6a crana CKOIb3HTh BBEPX IO JIASHOH rOpKeE, H y €€ BEpLUMHEI -
MMerna CKopocTh 5 M/c. BricoTa ropku 10 M. Ecin Tpenne maii6e o nen IpeHeGpeXUMO Maslo, TO MOCIE ya-
pa CKOPOCTS 11ai0b1 paBHAIACH

OrtBer: M/c
52 (b, KO). Oxornuk Maccoit 60 kr, crosmmit Ha rIankoM JbAY, CTPENsieT U3 PyXbsi B TOPU3OHTAILHOM
HanpapieHHH. Macca 3apsana 0,03 kr. CkopocTh ApoGHHOK npH BeicTpene 300 m/c. KakoBa ckopocTh 0XOTHH-

Ka IoCJIe BhICTpea?

OTser; M/c

49



-33 (b, BO) Cuapsa, umeromuii B Touke O TPAEKTOPHH HMITYJIBC

/po » Pa30pBAJICA HA JIBA OCKOJIKA. O,I[PIH H3 OCKOJIKOB HMEET UM-

nysbe Py . UMmynec BTOPOro ockoika H306pakaeTcss BEKTOpoM

1) BC 2) AB 3) OD 4) CO

54. (I1, C). C BeplIHHBI HAKITOHHOM TUIOCKOCTH M3 COCTOSHHS [IOKOS CKOJIB3HT C YCKO-
m peHueM €rkas KOpoGoUKa, B KOTOPOH HAXOIHMTCS IPy3 Maccoit m (Cm. pucyHok). Kak u3-
MCHATCS BPEMS IBHKCHHUA, YCKOPEHHE M MOMYJb PabOTBI CHIIbI TPEHHMS, €CIH C TOM Ke
HAKIIOHHOH IUIOCKOCTH OYJIET CKOJIB3HTB Ta %€ KOPOGOUKa ¢ rpy30M Maccou m_?

st KaXX 0¥ BEIMYHHEI OTPEIETHTE COOTBETCTBY MM XapaKTep H3MCHEHHUS:

1) yBennuutcs
2) yMEeHBHIHTCH
3) He U3MeHHTCS
3anuwure B Tabauiy BeIOpaHHBIE LMQPHI 118 KaXH0H PH3NYECKOI BETHUHHBL. udpsr B oTBeTE MOTYT

HOBTOPATBHCA.

BpeMs aBrkeHus YckopeHue Monxysie paGoThI CHIIBI TPEHMS

55 (11, BO). Yuenuk ucciieioBai 3aBHCHMOCTb MOYJIS CHIIbl YIIPYTOCTH F IIDYXHHBI OT €€ PacTSKEHHS X

H [IOJIYHYHII CJICAYIOLUE PE3YIbTATHI:

F,H 0 0,5 1 1,5 2 2,5
X, M 0 002 | 004 | 006 | 008 | 0,10

Ornpeznennte NOTEHUHANBHYIO SHEPTHIO NPYKHHBI IpH pacTskeHuH Ha 0,08 m.
1) 0,04 JIx 2) 0,16 Ix 3) 25 Ik 4) 0,08 JIx

56 (T1, BO). [Ipu nedpopmauuu 1 cM cTaibHas MPyXHHA HMEET NIOTEHLIMAIBHYIO SHEPTHIO YIPYTOi Je-
dopmaruu 1 JDx. Hackonbko H3MEHHTCS NOTEHUHANBHASA SHEPrHA ATOM NMPYXHHEI IPH yBEIHYEHHH Aedop-
MaluH eie Ha 1 cM?

1) yMeHBmHTCH Ha 1 JIx

2) ymeHbIIUTCA Ha 2 JIx

3) yBenuuuTesd Ha 3 [k

4) yBenuuutcs Ha 4 JIx

57 (b, C). I'py3 u306paxkxeHHOr0 Ha PHCYHKE MPY>KHHHOTO MasTHHKA COBEp-
IIaeT rapMOHHYECKHe Konebanusa mexay toukamu | u 3. Kak Mensorcs kuHe-
THYECKasl JHEPrHs I'Py3a MAsTHHKA, CKOPOCTh IPy3a U XKECTKOCTb NMPYXKHHBI IPH
JIBH)KEHHH Ipy3a MassTHHKA OT TOYKH 2 K TO4Ke 1?

JUia Kax10#i BEIMYHHBI ONPENETHTE COOTBETCTBYIOIIMH XapaKTep H3MEHE-

HHA:
1) yBenuuuBaetcs
2) yMmeHbllIaeTcs
3) He U3MEHSAETCA
3anumute B Tabnuiy BeIOpaHHbIe LHPHI LI KaXKIOH ¢bu3uyeckoit BenunHbl. Llugps! B oTBETE MOTYT

IMOBTOPATHCA.

Kunetnyeckas 3seprus CxopocTb XectkocTh
rpy3a MasiTHHKa Ipy3a NpY>KUHBI
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58 (I1, BO). Jlna cooGuieHus HENOABHKHOMY TeNy 3aJaHHOH CKOPOCTH U Tpebyercs coBepieHue pabo-
181 A. Kakyio paboTy HaJ0 COBEPLIMTh I YBEJTHYEHHS CKOPOCTH 3TOrO Tena OT 3HAYCHHMA U N0 3HAICHHA

207

1)4 2)24 3)34 4)44

59 (B, C). Kamens GpomieH BBEpX MOX YoM K ropusonty. CONpoTHBIEHHE BO3IyXa npeHeOpexxumMo
man6. Kak MeHsioTcs ¢ HaGopoM BBICOTEI MOJIYJIb YCKOPEHHS KaMHs, €ro NOTEHIHATbHAS JHEPrus B N0JIE TH-
’KECTH M TOPH3OHTAJIbHAS COCTAaBIAIOMIAA €r0 CKOPOCTH?

Jnsa KaXao# BEIHYHMHBI ONPEETUTE COOTBETCTBYIOIIHIA XapaKTep H3MEHEHH !

1) yBennumuBaercss

2) yMeHbILIaeTcs

3) He U3MeHsAETCA

3anuuKTe B TaGNHIy BbHIGpaHHbIE HADPHI 415 KOKIOH (u3Hueckoi BemuuuHbL. Lludpsl B oTBETE MOTYT
HOBTOPSTBCS.

Monyns IToTennuansHasA SHEPTUA I'opu30oHTaNbHAsA COCTABIAIOIANA
YCKOPEHHS KaMHS KaMHsA : CKOpPOCTH KaMHs

60 (T1, C). InacTUIMHOBEIH AP HAJETAET Ha HEMOABIKHYIO TENEKKY, NPUKPEIUVIEHHYIO K HEBECOMO
NpY>XHHE, ¥ NPUIHNaeT K HeH (cM. puc.). YTO MPOHUCXOAHT ¢ BENHYHHAMH, XaPAKTEPH3YIOIIHMH CHCTEMY TEll:
miap + Tejexka, B X0/ IPOLecca COyIapeHHUs. '

s kakaoi BeTHYUHBI OTIPEJEJIUTE COOTBETCTBYIOIUI XapakTep H3MCHEHHA:

1) yBenuyunach
2) yMeHbUINIaCh
3) He H3MEeHMIach _
3anumute B Tabnuily BeIOpaHHBIE HUQPBL A KaXIOH (u3ndeckoil BeaH4uHbI. Iludprl B 0TBETE MOTYT
MOBTOPSTHCS.

Mexanuyeckas 3Hep- | HMMIOybc CHCTEMBI Ilonnasa sneprus
T'MsI CUCTEMBI TEN TEN CHCTEMBI TeJ

61 (b, BO). UckyccTBeHHBIH CIIyTHHK 0OpamiaeTcs BOKPYT 3€MJIH IO BHITSAHYTOH 3JUIMITHYECKOH OpOH-
Te. Beibepure BepHOE yTBEpKAEHHE O MOTEHIHAIBLHON JHEPTHH U NOTHOH MEXaHHYECKOH YHEPTUH CITyTHHKA.

1) TNoTeHuuanbHas U NOJTHASA MEXaHWYECKas SHEPTUA CIYTHHKA AOCTHIalOT MaKCHMAJIbHBIX 3HAUY€HHH B
TOYKE MHUHHMAJILHOTO YAAJICHUA OT 3eMJIH.

2) IoreHumanbHas U NOJNHAsA MEXaHHYeCKas SHEPTHs CIYTHHKA JOCTHIalOT MaKCHMAaJIbHBIX 3HaYECHHH B
TOYKE MAaKCHMAJIbHOTO YAAJICHHUS OT 3€MIIH.

3) ToTeHunanbHas S3HEPTUs JOCTHIaeT MaKCUMAJIBbHOTO 3HAYEHHUS B TOYKE MAKCHMAJIbHOTO YAAICHHUS OT
3eMIIH, MOJIHAsi MEXaHWYECKas PHEPrus CIyTHUKA HEU3MEHHaA.

4) IloreHumanbHas SHEPrUA JOCTHTACT MAKCHMAIBHOIO 3HAYCHHA B TOUKE MHHHMAJIBHOIO yAAJICHHA OT
3eMIH, NOJIHAsA MEXaHHYECKas IHEPTUA CITyTHHKAa HEH3MEHHa.

62 (I1,C). B pe3ynbraTe nepexona CIyTHHKa 3eMJIH C OOHOH KPYroBO#H OpOMTHI Ha JPYTYIO €ro LIEHTPO-
CTPEMHTENIBHOE YCKOpEeHHE yMeHblaercs. Kak M3MEHSIOTCS B pe3yJibTaTe TOro nepexoia NOTeHLHaTbHasA
SHEpIus CIyTHHKA B TOJIE TAKECTH 3€MJIH, MOIYJ/Ib €r0 HMITyJIbCca Ha OpOUTE H mepHOA oOpalleHHs: BOKpPYT
3emnn?
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Jns KaXI0H BETHHHHEI ONPEEIIUTE COOTBETCTBYIOLLMI XapaxkTep H3MCHEHH:

1)  yBenuuuBaercs
2)  yMeHbmaercs
3) HE H3MEHSETCS

SanuuuTe B Ta0MHUY BHIOpaHHbIE UMQPH! M KaXa0H dusMueckoi BemmunHEL LIndps! B oTBETE MOTYT
HOBTOPSATHCA. '

IToreHuuanbHas Monayne uMmynsca Ha op- Ilepuon  oOpaienus
JHeprus : bure BOKpYT 3eMJIu

Temaruuecknit 6,10k Ne 4 «(MexaHHYecKHe KOJIeOaHHS H BOJIHBDY

63 (b, BO). CxopocTs Tena, COBEpINAIONIEr0 rapMOHHYECKHE KONEOaHHs, MEHSETCS C TeYEHHEM BPEMEHH
B COOTBETCTBUHM C YPaBHEHUEM v = 3-10-sin2nt, rae Bce BeTHYHHBI Bhipaxcensl B CH. AMIuuTyna kone6aHuit
CKOPOCTH paBHa

1)3102mc  2)6102 m/c 3)2 e 4) 2m/c

64 (b, BO) Ilpu rapMoHHUYeCcCKHX KoNeOaHUAX MPY-
)KHHHOTO MasiTHHKa KOOpAHMHATa rpysa

x(t) = Asin(2n7t;+ ‘Po) HM3MEHAETCH C TEYCHHEM

BpEMEHHM !, Kak IoKa3aHo Ha pucynke. Ilepuon T

U aMIUTHTY1a Kojie6aHu# A paBHBI COOTBETCTBEHHO

1)T=2c,A=6cM
2)T=4c,A=3cM
3)T=3c,4=3 cu
4)T=5c, A= 6 cM

—————_N_.—

65 (I1, C). B mkonbHOMH 1aGopaTOpHH H3Y4aloT KoJieOaHus NpY>KHHHOTO MasTHHKA MPH Pa3IMYHBIX 3Ha-
YEHHAX MACChl MAATHHUKA. ECIIH yBEMMYMTH MacCy MasTHHKA, TO KaK H3MEHATCA 3 BEMYHHBI: NEPHOJ €ro KO-
neOaHui, UX YaCTOTa, IEPHOJ| H3MEHCHHA €r0 MOTCHIUAIBHON SHEprun?

JUis KXo BETHUUHBI ONPENEIUTEe COOTBETCTBYIOMIHIA XapaKTep H3MEHEHHS:

- 1) yBenuuurcd

2) yMEHbLIUTCA

3) He H3MEHHTCSH

3anuuuTe B TaOnHiy BeIOpaHHbIe HU(PBI W1 Kaxaoi ¢u3ndeckoil BenuuuHbl. [ludpel B oTBETE MOTYT
MOBTOPATHCA.

Ilepuon u3MeHEHH
Ilepuon koneGauuii | YacTora KonebaHHi MOTCHIHAIBHON
' SHEPIrHH
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66 (b, C). Ha rmaaxoM ropH3oHTaJIBHOM CTOJIE€ NPYXXHHHBIH MasTHHK COBEpIIAaeT CBOOOIHBIE HE3aTy-
xalomue KonebaHus. 3aTeM NPY>KHHY 3aMEHAIOT Ha NpYXHHY GOMbIeH KECTKOCTH, a aMILIUTYly KojeOaHHi
OCTaBIIAIOT HEM3MEHHOH. Kak M3MEHATCS MpH 3TOM TpU BEJIHYHHBI: MEPHOA KoleOaHMH, MaKCHMAalbHas I10-
TEHLHaIbHAas SHEPT U MAasATHHKA, €70 MAaKCHMAaJIbHas KHHETHYECKas SJHEPTus?

JI1s1 KaXx/0H BETHUHHBI OTIPE/IEHTE COOTBETCTBYIOMIHMI XapaKTep H3MEHEHHA:

1) yBenuuurcs .

2) yMEHBIIUTCA

3) He U3MEHHTCA

3anuuute B Tabnuiy BeIOpaHHBIE UOPHI I8 KaXA0H Qusnueckoit Benmuuunbl. L{udpsl B oTBETE MOryT
MOBTOPATHCA.

MakcuManbpHas NOTEHIHAIbHAS MakcumanrpHas KHHETHYE-

Ilepuon xonebaHuii
pHOn SHEprus MasTHHKA CKas JHEPrHs MasTHHKA

67 (b, BO). lllapuxy Ha HHTH, HaXOAAILEMYCS B NOJOXEHHH PABHOBECHS, COOGIIMIH HEOONIBIIYIO TOPH-
30HTANbHYI0 CKOPOCTh (CM. PHCYHOK). Ha kakylo BricoTy moqHuMeTcs mapuk?

2
32 9%
4g o

2
1)_ 2)2&

68 (I, C). [NonpemeHHBIH Ha NPY)XHHE TPY3 COBEPUIAET BBIHYXICHHBIE TApMOHHUECKHE KONEGAHHS 110/
IEHCTBHEM CHIIBI, MEHSIOIUEHCSA C YaCTOTOH v. YCTAaHOBUTE COOTBETCTBHE MEX/Y (PM3HUECKMMH BETHUYHHAMH,
XapaKTEPHU3YIOIHME 3TOT NPOLECC, H YaCTOTOH MX M3MEHEHMs. K Kakmoi Nmo3uuuu neporo cronbua noade-
PHTE COOTBETCTBYIOIIYIO NO3HIIHIO BTOPOTO M 3aMMINMTE B TabHIly BHIOPaHHBIC LHOPHI 01 COOTBETCTBYIO-
IHMH GyKBaMH. '

OU3UYECKHUE BEJIMYHHBI, YACTOTA U3SMEHEHHUA
XAPAKTEPU3VYIOUIUE ITPOLIECC
A 1
A) KHHETHYECKAs JHEPTHS IPy3a 1) Ev
B) ckopocTs rpy3a ’ 2)v
B) moTenumanbHas SHEPrus Npy>KUHbI - 32
A b B

69 (II, BO). INoapemennblii Ha HHTH IPY3MK COBEPLIAET rapMOHHYECKHE KOJNebanus. B Tabmmie npen-
CTaBJICHBl KOOPAMHATEI IPY3HKa YePe3 OJUHAKOBBIE IIPOMEXYTKH BpeMeHH. KakoBa, IpHMEpHO, MaKCHMAJIb-
Has CKOPOCTb I'py3uKa? '

t(c) 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
X (cM) 6 3 0 3 6 3 0 3

1) 1,24 m/c 2) 0,47 m/c 3) 0,62 m/c 4) 0,16 m/c

70 (I, C). B wxonbHO#H 1a60paTOPHH H3y4aloT KONeOaHHs MPYXHHHOTO MAsTHHKA IIPH pa3/IMYHEIX 3Ha-
HCHHMAX XKECTKOCTH MPYXHHBL. ECIH yBEIHIHTE XKECTKOCTD TPYXHHEIL, TO KAK H3MEHATCS 3 BETHUHHBL: TIEPH-
OZ1 €r0 KOJIeOaHHH, HX 4acTOTa, IEPUOJ] M3MCHEHHS IOTEHLMATLHOH SHEPTHH Py KHHEI?

Jlnst KaXJ0H BETMUHMHBI OTIPEETHTE COOTBETCTBYIOIIHI XapaKTep H3MEHEHH:

1) yBenuuutcs

2) yMeHbIIHUTCA

3) He H3MEHHTCH
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3anumute B TaGMHIy BRIOpaHHBIC UH(PH! 11s Kaxk1o# dusHueckoi Benuuunbl. Ludps! B oTBeTE MOTYT
MOBTOPATHCS.

Ilepuon Yacrorta Ilepuon u3meHenus
KoJie0aHHH KoJebaHHi MOTEHIHAIBHOH SHEPTHH NPYKHHEI

71 (I1, BO). I'py3, noaBelICHHBIR HA HUTH, IBHKETCA MEXAY TOYkaMHd | U 3. B KakoM 1010)KEHHH paB-
HOJIEHCTBYIOIIAA CHIA, IEHCTBYIONIAA Ha IPy3, MAKCHMAaJIbHA? ;

1) B Touke 2

2)Broukax 1 u3

3)Broukax 1, 2,3

4) Hu B 01HOH MONOKEHHH

72 (11, C). I'py3, NpHBA3aHHBIA K HUTH, OTKJIOHHJIH OT MOJIOKEHHS PAaBHOBECHA H OT-
IyCTHJIH M3 COCTOSHHMA MOKOA (CM. pucyHOK). Ha rpadukax A u b nokasaHo u3MeHeHHe
({HU3HYECKUX BEIHYHMH, XapaKTEPH3YIOIIHX ABHXXCHHE Ipy3a MOC/E 3TOr0. Y CTaHOBHTE CO-
OTBETCTBHE MEXAY rpapukaMu H (H3HYECKHMH BEJIMYMHAMH, 3aBHCHMOCTH KOTOPBIX OT
BPEMEHH 3TH I'papMKH MOTYT NPEACTaBIATD.

K xaxpon mo3HuuM nepeoro cronbia noadepure COOTBETCTBYIONUIYIO MO3UINIO BTO-
pOTro M 3anmuIyTe B Tabnuuy BeIOpaHHbIe HU(PH! 101 COOTBETCTBYIOIIMMH OyKBaMH.

: I'PAOHUKH OU3NYECKHUE BEJIMYHUHbI

4 ‘ 1) koopaunara x
A) 2)  ppoexuHA CKOPOCTH U
3) xunerHueckas sHeprus E,
. 4) mnoreHunanbHas 3Heprus K,
t
B)
t
b
OrtBer: A

TemaTuuecknii 610k Ne 5 «MounexyaspHas puzuka. Tepmonnnamuka»

73 (B, BO). [Tox MHKpOCKOIIOM Ha0JII0OAAIOT XaOTHYECKOE ABHKECHHE MENIbYAMIINX YaCTHIl Mejia B Karuie

PacTHTEABHOI'O Macia. TO ABIECHHE HA3bIBAIOT

1) koHBeKLHEHN B XKUIKOCTH
2) muddysueit KuIKOCTEH

3) HcnmapeHHeM XUAKOCTEH
4) GpOYHOBCKHM JBHKECHHEM

54



74 (b, BO). YacTuupl ra3a Haxo[iTCs B CPEIHEM Ha TaKMX PAaCCTOSAHHMAX APYT OT Jpyra, mpH KOTOPBIX

CWIBI IPUTSDKCHHUA MEXKIY HUMH HE3HAUHTCIILHEI. 3710 00BACHACT

1) pacripocTpaHeHHE B ra3e 3ByKOBBIX BOJIH

2) cnocOOHOCTB ra30B K HEOrPaHHYCHHOMY PACIIHPEHHUIO
3) 607BIIYI0 CKOPOCTD YaCTHI| ra3a

4) 3HaYEeHHE CKOPOCTH 3BYKa B rase

75 (11, C). O6BEM cocyza ¢ HAcaIbHBIM ra30M YMEHBIIHIIK BIBOE, BBHITYCTHB IIOJIOBHHY ra3a H NOJEP-
’KHBas TeMIIepaTypy rasa B COCy/e MOCTOAHHON. Kak H3MEHHIHCh B PE3yJIbTaTe 3TOrO JABJICHHE ra3a B COCy-
JI€, €ro IJIOTHOCTh U BHYTPEHHAA SHEprua?

Jlns KaxK0M BEJTMYHMHBI ONPEIENIUTE COOTBETCTBYIOIINH XapaKTep H3MEHEHMA!

1) yBennuniiachk

2) YMEHBIINNACh

3) He H3MEHWJIACh

3anuiiuTe B TabaMIy BeOpanHbie UUpPLl 11 kKaxaoi ¢usndeckor BennyuHbl. Liudpel B oTBETE MOrYT

NMOBTOPATHCA.

_JlaBiieHune IInoTHOCTH | BuyTpeHHss sHEprus

76 (I1, BO). Ha pucyHke noka3aHsl N0JIOKEHHs OPOYHOBCKOH YacCTHILBI B XKHIKOCTH ¢ HHTEpBajioM 60 c.
O ABHXEHHH YaCTHUIIBI U3 NOJIOKEHHA | B OJI0kKEHME 2 MOMKHO CKa3aTh, 4TO
1) yacTua ABHranack U3 NOJOKEHUA
1 B monoxeHHe 2 paBHOMEPHO U
OPSIMOJIHHEHHO

2) 4acTHNa ABUragach U3 MOJIOKEHHA
1 B monoxeHue 2 paBHOYCKOPEHHO

3) yacTHIla coBepiaia rapMOHHYECKHE
KonebaHuA |

4) yacTHLA ABHraIach IO JOMAHOH

JIMHHH C KOHIIaMH B TOYKax 1 1 2

77 (b, BO). Bucsuee Ha Mopo3e MOkpoe Genbé cHadala CTAaHOBUTCS TBEPIBIM (BOIa KPHCTALIN3YETCH),
a 3aTeM MOCTENEHHO BBICHIXAaeT. KpHcTanb! abaa, MUHYS XKHIKYIO a3y, cpa3y MepexOoasT U3 TBEPAOro Co-
CTOsiHMsA B ra3oo6pasnoe. IIpu TakoM mepexone

1) Bo3pacTaeT TeMnepaTypa Jb/la H BHYTPEHHsIA SHEPTHs MOJIEKYJI, 00pa3yrolux J& 1 nap
2) Bo3pacTaeT TeMIepaTypa JIbJa, yMEHbIIAETCsS BHYTPEHHsIA JHEPTUA MOJIEKYJ1, 06Pa3yIONIX & U nap
3) Bo3pacTaeT TeMIepaTypa JIbJa, He H3MEHSETCH BHYTPEHHSS SHEPTHS MOJIEKYI, 00pa3yIOLKX IEA H nap

4) BO3pacTaeT BHYTPEHHSA SHEPIHs MOJIEKYJI, 06Pa3yIoIMX JE/ U TIap, HE MEHAETCS TEMIIEPaTypa JIbAa

p ' 78 (I1, KO). Ha rpaduke nokazaHa 3aBUCHMOCTh JaBICHHS OJHO-
4p, }- B b GRS P EEEE aTOMHOI0 HJEaJBHOro rasa ot ero o6néMa. Ilpu nepexome U3 cocros-
3po T "IN -k F---1 HHUA 1 B cocTosiHME 2 ra3 coBepiumi paboTy, paBHy1o 5 kJ[x. Konunyect-

BO TCNJIOTHI, ITIOJIYYEHHOEC ra3oM IIPH 3TOM MEPEXOA€E, paBHO

2po -S|

Pol "7t
{ i i N

0 WV, 2V, 3V, 4V, V

4

J--L.

Ortser: Kk
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79 (b, BO). Tpn meraminueckux 6pycka npHBeiH B COIIPHKOCHOBEHHE,
Kak N0Ka3aHOo Ha puCyHKe. CTpenky yKa3bIBAlOT HAalPaBIIEHHE TEIUTONEPENaYH.
CpaBHute TeMmneparypsl 6pyCKOB Epesl HX COMPHKOCHOBEHHEM.

DI>Th>T;
DL>T>Ts
NG>T,>T
HT>T>T

80 (b, BO). HekoTopoe BeecTBo Maccoii m u MOJAPHO# Maccoi M comepxHT N monekyn. Konmuyectso
BELIECTBA PaBHO :
1) N,m
M

2) 3)m 4) —

M N
m N,

81 (b, BO). Kax u3meHnIach Cpennsisi KHHETHYECKAs JHEPTHS MOJIEKY)l OAHOATOMHOTO HICAIBHOTO rasa
NP YBEIHYCHHH aOCOMIOTHOH TeMnepaTypsl B 2 pa3a?

1) yBenuymiace B 2 pasa

2) yMeHbIIMIACh B 2 pa3a

3) yBenuuuiace B 4 pasa

4) yMeHbIIWIACh B 4 pasa

82 (b, BO). Kak 3MEHHIIOCH aBlIeHHe HAEANLHOTO Ia3a, CIH B JaHHOM 06beMe CKOPOCTh Kax/Ioi Mo-
JeKyJIbl a3a yBeIM4HIach B 2 pa3a, a KOHLIIEHTpalUs MOJIEKYJI OCTanach 6e3 u3MeHeHUs?

1) yBenuuunocs B 2 pasza

2) yBeJqIM4YHIIOCh B 4 pasa

3) yMeHBIINIIOCH B 2 pa3a

4) yMeHbIIWIOCH B 4 pa3a

83 (I, C). OnHoaTOMHBIN HAEaNbHbIH a3 HEM3MEHHOH MAcChl B H30TEPMHYECKOM IIPOLIECCE COBEPLIAET
paboty A > 0. Kak MEHAIOTCS B 3TOM Ipoliecce 00bEM, JaBIEHHE H BHYTPCHHAA JHEprus raza?
JInst KaKI0H BEIHYMHBI ONMPEAENTE COOTBETCTBYIONIMH XapaKTep H3MEHEHHS:

1) yBenmuuurcs
2) yMEHBIIUTCA
3) He UBMEHHUTCA

3anuiuute B Tabnuiy BeIOpaHHbIE LHOPH! 118 KaxaoH (usnueckor Bennunssl. L{udpel B oTBeTe MOryT

TNIOBTOPATHCA.

BHyTpenHss
Oo0beM T BJIEHHE T
asa Aa asa SHEprus rasa

84 (I1, C). B cocyne HEM3MEHHOTO 06beMa HaXOMMIIAch IIpY KOMHATHOM TeMIepaType CMech IBYX Hle-
aIBHBIX Fa30B, M0 1 Mok Kaxaoro. ITonoBHHY CONEPKUMOTO COCY/a BBITYCTHIIH, a 3aTeM J00aBHIIH B COCYH
1 Monb nepBoro rasza. Kak u3MeHWwIHCh B pe3ynbTaTe NaplUaibHbIE AaBJICHHA Ta30B H HX CYMMapHOe JiaBjie-
HHE, eCJIM TEMIIEPaTypa ra3oB B COCyA€ MOACPKUBAIACH HEU3MEHHOMH?

I.IJDI Ka)KJlOﬁ BCJIHYHMHBI ONIPEACTIUTE COOTBCTCTBYIOHLPIﬁ XapakKTep U3MEHCHHA!

1) yBenuuutcs

2) YMEHBILIHUTCA

3) He U3MEHHTCA
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3anummre B Tabnuily BoIOpaHHble UUGPHI AT KXKHOH PU3KYecKoil BenmuumHbl. Ludpsl B oTBETE MOTYT
MOBTOPATHCA. '

Hapunanbﬂoe JABJICHHEC I'[_apuua.nbﬂoe JAaBICHHUC I[aBneHne CMECH
NEpBOro rasa BTOpPOro rasa ra3oB B COCyne

85 (b, BO). B crexusHHBIH coCyn 3akayMBalOT BO3AyX, ONHOBpEeMEHHO HarpeBas ero. IIpu 3toM abco-
JIOTHas TEMIIEpaTypa BO3[yXa B COCy/€ MOBLICHIACh B 3 pa3a, a ero AaBJIE€HHE BO3pOCIo B 5 pa3. Bo ckoapko
pa3 yBeIHYWIaCh Macca Bo3ayxa B cocyae?

1)B 3 pa3a 2) B 5 pa3 3)B§pa3a 4)B 15 pa3
3

86 (b, BO). Jlanenue 3 MoJb BOJOPOJA B COCY/C NIPH TEMIIEPATYpPe 300 K paBHoO p,. KakoBo nasnenue 1
MOJIb BOJIOPOJia B 3TOM COCy/e NpH BABoe 6obieii Temnepatype?

3 2. 1
1) 5P, 2) 3P 3) P 4) 6p,

87 (II, BO). 3aBucumocts 00béMa HaeanbHoro rasa ot reM- |/ A
nepaTypel I0Ka3zaHa Ha V'7T-auarpamme (CM. pUCYHOK). B kakoit u3
TOYEK JaBJICHHE ra3a MaKCHMalbHO? Macca rasa nmocTosiHHa.

1) 4
2) B
3)C
4)D

88 (II, BO). Ilpu mepesose ueanbHOro rasa H3 COCTOAHHS 1 B cOCTOA- 7]
HHE 2 KOHIIEHTPALMA MOJIEKY)I # NPONOPLHOHAIbLHA JABIECHHIO p (CM. PHCY-
HOK). Macca rasa B mpoliecce 0CTaéTcsl MOCTOSAHHOM.

VYTBepxkaaercs, 4TO B JAaHHOM Mpoliecce

A. IUIOTHOCTb ra3a BO3pacTaer. )
B. MPOHCXOANT H30TEPMHYECKOE PaCLIHPEHHE Ia3a. K
U3 3THx yTBepXIeHuit v : .

1) BepHO TONBKO A

2) BepHO TONBKO B

3) 06a yTBepsKaeHHs BEPHBI
4) 06a yTBepKIeHHS HEBEPHEI
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89 (II, BO). Bo3myx MeInneHHO HarpeBaloT B
uuaMHApe noa nopuHeM. Ilpu 3toM yacTe nMIMHApA,
HaXOAAIAsACS Haj MOPILHEM, coolmaeTcs
c arMocdepoii, a NMOpPIIEHb MOXET CKOJb3HTh C OYEHD
ManbiM TpeHueM. Kakoe H3 npHBEHNEHHBIX HHXKE
YPaBHEHHH TOYHEE BCETO OIHCHIBaeT  MpOILECC,
MIPOUCXO/IAIIHH MPH 3TOM C BO3TYyXOM NOJ NnoplHem?

1) z = const 3JIEKTPOIUIMTKA
P MaJIoH MOLIHOCTH
2) T-p=const
3) ¥ —const
p
4) K const
T

90 (I, BO). Kak u3aMeHHTCA TeMIiepaTypa HAEaJBHOTO Ia3a, €ClM yBEIHYUTh €ro obbem B 2 pasa mpu
OCYILIECTBJICHHH MPOLIECCA, OMHChIBAEMOTO BBIPAXKCHHUEM PV? = const?

1) yBennuutca B 2 pasa

2) yMeHBIUUTCA B 2 pa3a

3) );BCHH‘!HTCH B 4 paza
4) yMeHbIIUTCH B 4 pa3za

91 (I1, BO). Ha pucynke nokasad rpagHx Ipoiecca, npoaenéﬂﬂoro

p : ' . . T
3pop---- R S I 3 Haj 1 Monem uneanbHoro raza. Haiinute oTHOLIEHHE TeMmepaTyp — .
: : ; ’ 2
R P Sl aa & 1)6
57 S O O 2)2,5
T 35
0 vy 20 3V 4V SV ¥ 415

92 (b, KO). Ha pucyske npuBeneHa 3aBUCHMOCTD TEMIIEPATypPhl TBEPAOro Teja OT MOJYYEHHOrO HM KO-
nudecTBa TemnoThl. Macca tena 2 xr. KakoBa yaennHas TemI0eMKOCTh BELLECTBA 3TOTO Teja?

T,KA
400

300
200
100

0 250 500 Q,«kMx

OrtserT: Jx/kr-K

93 (I1, BO). Ha Brbicote 200 kM 1aBeHHE BO3AyXa COCTAaBISET MPUMEPHO 107’ OT HOPMANBHOIO aTMO-
cepHOro IaBjeHMsi, a TemIeparypa Bo3ayxa 1 — npumepHo 1200 K. OneHuTe mIOTHOCTH BO3AyXa Ha 3TOMH
BBICOTE.

1) 1,38-107 kr/m’

2) 29-10  kr/m’®

3) 8,31-107" kr/m’

4) 310" kr/m’
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94 (B, BO). Kakoii u3 rpaduxoB, H300paxeHHBIX Ha PHCYHKE, COOTBETCTBYET MPOLECCY, MPOBEACHHOMY

NpH MOCTOSHHOM TeMIeparype rasa?

p, xlla A
DA L 5
2)B ,
1 =B
i;? 7T 1
1 <
0 1 2 V,MJ

95 (I1, BO). B 01HOM M3 ONBITOB CTAJM HarpesBaTh BO3AYX B COCyZ€ MOCTOAHHOro obnema. Ilpu 3tom
TeMIlepaTypa BO3/yXa B COCYJ€ NMOBBICHIACh B 3 pa3a, a €ro JaBjicHHE BO3pocio B 2 pasa. Okasajnocs, 4TO
KpaH y cocya ObUI 3aKpBIT IUIOXO, M 4epe3 HEro NpocaurBaics Bo3ayX. Bo CkojibKO pa3s H3MEHHIACh Macca

BO31yXa B cocyne?

1) yBenuuunach B 6 pa3

2) yMeHbmunacy' s 6 pas

3) yBenuumnace B 1,5 pasa
4) ymenbmuiach B 1,5 pa3za

96 (b, BO). B uunuaapuyeckoM cocyne, 00beM KOTOPOrO MOXKHO H3MEHATH NPH MOMOLIM MOPIIHSA, HaXo-
AUTCA MACANBHBIN ra3, JaBieHHe Kotoporo 5-10° I1a u Temneparypa 300 K. Kak Hano u3MeHUTh 06beM rasa,
HE MEHSA ero TEMIEPaTyphl, YTOOHI JaBNEHHE YMEHbLIHIOCH 10 2,5-10° [1a?

1) yBemuunTs B 2 paza
2) yBenu4uTh B 4 pasa
3) yMeHbLINUTD B 2 pa3a
4) yMeHbIIHUTH B 4 pa3a

LC"‘ 97 (b, BO). Bo BHemnwuii crakad kanopumerpa Obuia Ha-
ool _ NWTa ropsYas BOAA, BO BHYTPCHHMH — XoioaHas (CM. pHCY-
i W i HOK). YYEHHK HayaJ CTPOHTh IpaHKH 3aBHCHMOCTH TEMIIE-
5 e parypbl rops4yed M XOJOJHOH BOJABI OT BpeMeHH. Yemy,
% /" BEpOATHEE BCEro, OyNeT paBHa TeMIepaTypa ropsAdeil U Xo-
% JIOZHOMH BOAEI B KOHIIE ypoka?

0 10 20 30 40 ¢ wm

1) Temnepatypa ropsueit Boasr 50°; xonoanoi 45°
2) TemnepaTypa H ropsuei, H XoI104HoM Boasl 50°
3) TeMnepatypa rops4eii Boasl 55°; xonoaHo# 50°
4) Temneparypa ropsuei Boasl 40°; xonoauo# 60°

98 (b, BO). Ha pucyHke noka3aHbl rpaMKHd H3MEHEHHA TEMIEPaTyphI AT
4ETBIPEX TEJI OHHMHAKOBOH MAcCChl 10 MEpE TOTJIOLICHHUS HMH dHEPruu. B Ha-
YaNIbHBIH MOMEHT T€la HaXOIHIHCh B TBEPIOM COCTOSHHH. Kakoit u3 rpadu-
KOB COOTBETCTBYET TBEPAOMY TEJy C HAMMEHBIIEH TEIIOEMKOCTBIO?

1) rpaduk 1 2) rpaduk 2 3) rpa¢uk 3 4) rpadux 4
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99 (I1, KO). Kycox mbia, nmerommii Temnepatypy 0°C, nomemén s KaJIODHMETD C 3JIEKTPOHArpeBaTeNEM.
YToGE! PEBPATHTE 3TOT JIEK B BOAY C TeMmepaTypoii 12°C, TpeGyeTcs KOMMYeCTBO TemioThi 80 k/Ix. Kakas
TEMIIEpaTypa yCTAHOBHTCS BHYTPH KaJIOPUMETpa, €C/IM JIEA MONYYHUT OT HArpeBaTeNs KONHYECTBO TEILIOTHI
60 k/[x? TermnoéMKOCTBIO KaJIOpUMETPa M TEILIOOOMEHOM C BHELIHEH cpenoi peHebpeys.

Ortser: °C

100 (b, C). YcranoBHTE COOTBETCTBHE MEXAY DU3MYECKHMH BEIMYMHAMH H ¢$opMysIaMH, 10 KOTOPEIM
9TH BEJIMYHHBI ONIPEAEIIAIOTCA.

K xaxnoit mo3uuuu MEPBOTO CTONOLA MOAGEPUTE COOTBETCTBYIOMIYIO TMO3HLIHIO BToporo U 3alMIIMTE B
Tabnuuy BeIOpaHHbIE UM(PHI IO COOTBETCTBYIONMMH GyKBAMH.

-OU3UYECKHWE BEJIUYHUHEI | GOPMVYIJIBI
° .. 5D
) yZieNnbHas TEeTLI0EMKOCTh ) -
B) KO/IM4eCTBO TeIIOTEH, m(t,—4)
HEOGXOMMOE J/15 HarpeBaHHs 2 [
BEIIECTBA B JAHHOM arperaTHoM m
COCTOSHHH , ' 3) c-m( - ’1)
4 Am
A b

101 (B, BO). AGcomoTHas TeMnepaTypa 1 00beM OLHOTO MOJIsi HACATLHOTO Ia3a YBEIMYMINCH B 3 pasza.
Kax n3MeHWIoCh ipy 3TOM JaBjeHue ra3a? ’

1) yBenmuuiocs B 3 pasa
2) yBenu4HIIOCH B 9 pa3
3) yMeHbmmnoch B 3 pasa
4) He U3MEHMIIOCH

102 (I1, BO). Kakoe KOJHYECTBO TEIUIOTHI HY)KHO NEPENaTh MOJIO OJHOATOMHOTO ras3a, YToObl BIBOE
YBCIIHYHUTD €T0 00beM B HSOGapHOM npouecce, €CJIM Ha4yajlbHas TEMIIEpATypa ra3a 1?

3 5
1) ~2—RT 2)3RT 3) ERT 4) SRT
103 (B, C). IToxGepute BO BTOPOi KOJOHKE NPUMEPHI TETUIOBBIX SBJICHHH, WUTFOCTPUPYIOIIUE CIOCOOHI

TEIIONepeIaut, YKa3aHHbIE B TIEPBOH KoJoHKe. KaIoMy aleMeHTy mepBoro cTonbua noabepure yTBepkie-
HHE M3 BTOPOro CToJ0a ¥ BOMIUKTE B Tabnuuy mos 3aaanueM nu@pbl, 0603Ha4aOIIHe HOMepa BBIOpaHHBIX

YTBEpKIACHHH
CIIOCOBbI " TEIUIOBBIE ABJIEHUA
TEIUIOITEPEJAYHA
A) TemnonpoBOGHOCTh 1) U3mepeHue TeMnepaTypsl Tena
b) usnydenne 00JIBHOTO PTYTHBIM TEPMOMETPOM
B) KOHBEKIIHs 2) BeicymnBanue 0enbs, NOABEILIEHHOTO

HaJ pauaToOpOM OTOIUICHHUS MIH
PAAOM CO CTEHKOH MeYH

3) Bepkuranue oTBepcTHS B Oymare
C MOMOIIBIO JIYTIEl B COJIHEYHBIN EeHb

A b ' B
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104 (b, BO). PaGora rasa 3a TepMOAHHaAMH4YeCKHi IHKI 1 —2—3 —4 — 1 (CM. PHCYHOK) paBHa

' p,«lla
1) 100 xJIx : A A
2) 200 lbx 1 )
3) 300 kx 200~ — T -
4) 400 xJx 100} — : L
‘ [
i | |
O 2 3

105 (b, BO). UneansHblit ra3 coepui pabory 400 [k 4 pH 3TOM €ro BHYTPEHHSASA DHEPIUs yBEIHYH-
nach Ha 100 [x. YeMy paBHO KOJHYECTBO TEILIOTHI, KOTOPOE MOJIy4HJI WM OT/Aaj ra3 B 3TOM Ipouecce?

1) ra3 nomyunn 500 Ix
2) ra3 momyqua 300 Jx
3) ra3 otaan 500 JIx
4) ra3z otgan 300 JTx

106 (b, C). B muiuaApe noJ MOpHIHEM HAXOJUTCS TBEPIOE T
BeniecTBO. llunMHOp moMecTWIH B packaiéHHyr mneyb. Ha
PHCYHKe IOKa3aH rpadMK U3MEHEHHs TeMuepaTypbl T BelIeCTBa
110 Mepe NOTJIOMEHUA UM KolnuecTBa TerioTel . Kakue yyacrt-

KH rpajuka COOTBETCTBYIOT HarpeBaHHIO BEIECTBA B TBEPIOM
COCTOSHHH M KHUIIEHHIO BeuiectBa? YCTaHOBHTE COOTBETCTBHE 0 0
MeXIy TEILUIOBBIM IIPOLIECCOM M y4acTKOM rpaduka. K xaxnoi

MO3ULMH MEPBOro cToibla noAGepaTe COOTBETCTBYIOUIYIO NO3HLHKIO BTOPOrO M 3alHUIUKUTE B TaOIHLY BbI-
OpaHHble LUPEI 10/ COOTBETCTBYIOLIMMH GyKBaMH.

IMTPOLIECC ' YYACTOK T'PAOUKA

A) HarpeBaHHE TBEPJOrO BEIIECTBa D1
b) kxuneHue XKHUIKOCTH 2)2
3)3
4)4

Orser: A b

107 (I1, C). Ha pucyHke u3obpaeHa aHarpamMma 4eTbl- p A

PEX MOCIeN0BATENbHBIX NPOLECCOB U3MEHEHHS COCTOSAHMSA
2 MONb HEeanbHOro rasa. Kakue MPOLIECCH CBA3aHbl C HaU-
MEHBILIHM IOJIOKUTEIbHBIM 3HaUY€HHEM paboThl ra3a U Hau-
OONBIIMM TMOJIOKHUTENBHBIM 3Ha4eHHEM paGoThl BHELHHX
cui?
VY cTaHOBHTE COOTBETCTBHE MEXAY TAKMMH IPOLIECCAMH
M HOMEPaMH IIPOLIECCOB Ha JHATPAMME. : >
K xaxmoi nosuuuu nepeoro crosbua nogdepure coot- 0 , V
BETCTBYIONIYIO NO3HIMI0 BTOPOrO H 3aMHIIMTE B TaGauIy
BbIOpaHHbIE LU PBI O] COOTBETCTBYIOHIMMH OYKBaMH.
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[TPOLECCBI HOMEPA TTPOLIECCOB

A) paboTa rasa nonoXxuresibHa 4 MUHHMAJIbHA D1
B) paGora BHEIIHHUX CHJI NOJIOXKHUTEIbHA H MAKCHMAJIbHA 2)2
3)3

4)4

Otsert: A b

, 108 (I1, C). B npouecce pacuiMpeHus | MOJIb pa3peKeHHOr0 IeJins ero BHYTPEHHAS SHEPTrus BCE BpeMs
ocTaérca Heu3MeHHOH. Kak H3MEHSI0TCA IIPH 3TOM TeMIlepaTypa reiius, ero AaBjieHHe H 00bEM?
Jlist KaxI0H BETMYMHBI ONIPEAENTUTE COOTBETCTBYIOLIMI XapaKTep H3MEHEHH:

1) YBEIHMYHUBAETCS

2) YMEHBILAETCS
3) HE HU3MEHAETCA

3anumure B Tabnuiy BoiOpaHHbIe MGPHI U1 Kax a0 ¢pu3nueckoi BenmuuuHbl. [ludpel B oTBETE MOTYyT
MOBTOPATHCA.

Temnepatypa renus JlaBnenue remus , O0béM renus

109 (I1, C). Ha pucynkax npuBeneHs! rpagpuku A u b aByx mpoueccos: 1-2 u 3—4, npoHCXOAIIUX C
1 Mons renmus. I'paduxu mocrpoens! B koopauHatax V—T u p—V, raoe p — nasnenue; V — o6b6éM u T — abco-
JIOTHasi TEMIlepaTypa rasa. YCTaHOBUTE COOTBETCTBHE MEX]y I'padHKaMHM U YTBEP)XKICHHMSMH, XapaKTepH-
3yIOIIUMH H300paXEHHBIE Ha rpadMKax MPOLECCHI. ;

K kaxoif mo3Muuu nepsoro croxéua nogd0epuTe COOTBETCTBYIOIIYIO IO3UIMIO BTOPOrO H 3aUUIMTE B
Tabauiy BeIOpaHHBIE M (PBI O] COOTBETCTBYIOIUMH OYKBaMH.

I'PA®UKU . YTBEPXJIEHHA
Vi 1) Hapa rasom cosepiuaioT pa6oTy, npH
A) _ 3TOM €70 BHYTPEHHSAS JHEPTHS YBEIHYH-
| BaeTcs.
T 1T 2
> 2) Han ra3om cosepmaioT paboTy, npu

3TOM ra3 oTAaér MOJIOXKHUTCIIBHOC KOJIH-
YCCTBO TCILIOTHI.

- 3) T'a3 mosyyaer MoJ0OXKUTENLHOE KOJTHYe-

0 T CTBO TEILIOTHI H COBEpILAET paboTy.

Ph 4) Ta3 nosyyaeT NOJOKHTEILHOE KOJIHYE-
b) 3 CTBO TEIUIOTHI, IPH ITOM €ro BHYTPEH-

Hsisl SHEPTHsl YBETHYMBAETCA.
4
4 4 o
0 V
A b

Orser:;
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110 (b, KO). Ha pT-nuarpaMme nokasaH NpOLECC M3MEHEHHUS COCTOA-

4
HHUS MICATBHOrO OAHOATOMHOrO rasa. I'a3 otmaet 50 k/[x temnotsl. Paborta SYI S ’
BHEIIHHX CHJI PaBHa po
po o = - - - - 1
l >
Ortser: JIx ] 0 T

111 (I1, KO). O1HoaTOMHBIH M€ bHbIH ra3 B KOJIHYECTBE 6 MOJIEH NMOIIIOINAET KOJIHYECTBO TETUIOTHI .
IIpu sTOM Temmeparypa rasa nossimaerca Ha 20 K. PaGora, coBepmaemas ra3oM B 3TOM IIPOHECCE, paBHA
1 k/[x. YeMy paBHO KOJTHYECTBO TEILTOTHI, HOITIOMEHHOE Ta30M? OTBET OKPYIJIMTH 0 AECATHIX.

OrtBer: kJIx

112 (b, BO). Ha pucyHke npezacTaBiieH rpaduk 3aBUCHMOCTH AaBJIE€HHs HACAIBHOIO OJHOATOMHOrO rasa
ot ero oowsema. I'a3 nosmyuyun 500 x/[x TernoTel. BRyTpeHHsAA 9HEPIHs ra3a pH 3TOM

p, 10°1la
1) HEe u3MeHUTACh ! 5
2) yBennuunack Ha 100 x/Dx : 1..---44—-———#
3) ymenbimnaace Ha 100 kx . :
4) ysennumniiacs Ha 300 KI[)R 0 f .5 ' ’f!. Vo

113 (I1, KO). B crakan xanopuMmerpa Hamwin 150 r Boasl. HauanpHas TeMnepaTypa KalopHMETpa H BOIbI
55 °C. B 3Ty BoAy omycTHIH KyCOK JibAa, uMeBuiero temiepatypy 0 °C. ITocne Toro kak HacTYIHIO TEILIO-

BOE PaBHOBECHE, TEMIIEpaTypa BOJABI B KajopuMerpe crana 5 °C. Onpeaenvre maccy ipjaa. TemmoéMKOCTbIO
KanopuMeTpa npeHedpeyb. OTBET OKPYIJIUTD A0 HEJbIX.

"Otsert: r
114 (b, BO). Ha VT-guarpamme npencraBicHa 3aBUCHMOCTh 00beMa Heallb-

HOT'O T'a3a MOCTOSHHOM Macchl OT abCOMOTHOM TemnepaTyphl. Kak uaMeHseTcs naB-
JieHue B nmpouecce 1-2-3? '

0 T

1) Ha yuacTkax 1-2 u 2-3 yBenuuuBaercs

2) Ha yyacTkax 1-2 u 2-3 yMeHbLIaeTcs ,

3) Ha yuacTke 1-2 yMeHbIIaeTcs, Ha y4acTKe 2—3 O0CTaeTCs HEH3MEHHBIM
4) Ha y4acTKe 1-2 He H3MEHSETCA, Ha Y4acTKe 2—3 yBENUYHBAETCS

115 (b, KO). Ha pucyHke nmoka3aHO, KaK MEHSIOCHh JaBIIEHHE MAEATLHOIO
raza B 3aBUCHMOCTH OT €ro oGbeMa TIpH NIEPEXOJIe M3 COCTOAHUS 1 B COCTOSHHE p

4
2, a 3ateM B cocrosHHe 3. KakoBo oTHOIIeHHe paGoT raza —2% Ha 3THX JBYX

4, 1

OTpe3Kax pV-nuarpaMMer?

OrsBer: 0



116 (I1, KO). Ha prcyHke npuBeaéH LUK, OCYHMIECTBIAEMBIH C

VA
OOHHM MOJIEM HIeanbHOro rasa. Ecnu U — BHYTpeHHSAs SHEprus
rasa, A — pabora, copepmiacMas razoM, Q — COOOILIEHHOE a3y KO- 4 B
YECTBO TEIUIOTHI, TO Ha KaKOM YYaCTKE COBMECTHO BBLINOJHAIOTCS
yenosus AU >0, A>0, 0>0? D é
Orser: 1) AB; 2) BC; 3) CD; 4) DA 0 ki’ .

117 (B, BO). Ilpu pa6ore apurarens BHYyTPEHHETO CTOPAHHsS aBTOMOGHIIA SHEPrus, BRACIUBIIAACS TIPH
CrOpaHHH TOILIHBA,

1) NONHOCTBIO NPEBPALIAETCS B MEXAHHYECKYH0 FHEPIHIO aBTOMOGHIIsA

2) 4aCTHYHO NPEBPALIAETCA B MEXaHHUECKYIO SHEPTHIO aBTOMOOHIIA

3) NONHOCTBIO NPEBPAIIAETCA BO BHYTPEHHIOIO SHEPTHIO BHIXJIOMHBIX Ia30B
4) MOITHOCTBIO MPEBPAILAETCA B KHHETHYECKYO SHEPIHIO BBIXJIOMHBIX Ta30B

118 (I1, C). UneaubHbIi OXHOATOMHBIH ra3 IIEPEXOMHUT H3 COCTOSHHSA | B Co-

croaxue 2 (cMm. quarpammy). Macca rasa He mensiercs. Kak BeayT ce6sa nepeunc- P 1
JICHHBIE HMXKE BEThYHMHEI, ONMCHIBAIOIHE 3TOT ra3 B XO4E YKa3aHHOIO Ha OMa- 3
rpaMMe npouecca? ' /

Jns kax10# BeTHYHHBI ONPE/IENIHTE COOTBETCTBYIOLIMIA XapaKTep H3MEHEHHS: 2]

1) ysenuuutcs 0 f

2) YMEHBIIUTCSH
3) He uU3MEHHTCH

3anumute B Tabauily BeIOpaHHble MHGPHI JUIA KaxaoH ¢u3nyeckoi BenuunHsl. L{uppsl B oTBETE MOTYT
MOBTOPATHCAL. '

HasneHue rasa O6beM raza BHyTpenHss 3neprus raza

119 (b, C). TeMneparypa HarpesaTesis HICAILHOTO TEILIOBOro ABHrartens, paboraromiero no iukiay Kap-
HO, paBHa T, a TeMIlepaTypa XOJOAWIbHHKA paBHa 7. 3a IMKJI ABHrarTenb [MOJy4YaeT OT HarpeBarelis Kojnye-
CTBO TerwIOTHl (0. YCTAaHOBHUTE COOTBETCTBHE MEXIY (PU3HUECKHMH BETHYHHAMH H (OPMYIaMH, 110 KOTOPBIM
HX MOXHO pacCYHTarTh. ’

K kaxnoif no3uuuu neporo croiadua noabepuTe COOTBETCTBYIOLIYIO MO3HLUIO BTOPOrO H 3allHUIMTE B
Tabauily BeIOpaHHbIE IIM(PPHI IO COOTBETCTBYIOLMMH OYKBaMH.

OUINUYECKUE BEJIMYUHLBI GOPMVYIJIBI
A) KIIJ aBurarens T,
B) pa6ora, coBepuiaeMas ABMraTeleM 3a UK 1) 1—?
1
(1 -T5)
2 0111 -7y
n
T, - T.
3) 1 "2
T
T.
%) 0T,
N
b
Orser: A




120 (T1, BO). HpeansbHsiit TemioBoi asuratess uMeet onpeneneHnsii KIIJI. PaccmaTpuBaeTcs aBa THma
HU3MEHEHHH, BHOCHMBIX B paboTy Takoro asurarens. OOHH pa3 TeMIIEpaTypa HarpeBaTens MOJTHHMAETCA Ha
BeHUHHY AT NpH HEU3MEHHOH TeMImepaType XOJIOMWIbHHKA. BTOpo#l pa3 Temneparypy XOJOAWIbHHKA IiO-
HIKAIOT Ha BennuuHy AT, ocTaBiIsis NpexHeit TemniepaTypy HarpeBarteis. B xakom ciaydae KIIJI HoBoi Tem-
JIOBOHM MamMHBI OyAeT BhilLE? -

1) B nepsoM

2) BO BTOPOM

3) B 06oux ciryyasx OJHMHAKOB
4) OTBET 3aBUCHT OT HAYAJIHHBIX 3HAYEHUH T warp B T

xXon

121 (I1, KO). Kak pasnuyatorca KI1[] TepMoaHHAMHYECKHX IMKIIOB, pabOTaomuX Mo uuKiaM 1 —2 -3 —
4-1u1-2-3-1(cM. pucyHOK)?

P2 3 1) y BTOpOrO B 2 pa3a MeHblIe
2) y BTOporo B 2 pa3a 6osblie
1 2 3) y 060HX OMHAKOBHI
0 > 4) Henb3s AaTh OIHO3HAYHOTO OTBETA
14

122 (B, 4YO). TeMneparypa HarpeBaTes HACaIbHOrO TerwioBoro apurarens Kapuo 227 °C, a temnepary-
pa xonoaunbHUKa 27 °C. PaGodee Teno ABUraTens coBeplLIaeT 3a MK paboty, paBHywo 10 k/bx. Kakoe xo-
JIMYECTBO TEIUIOTHl NOJTy4aeT paboyee TeI0 OT HarpeBaTens 3a OAHH LHKI?

OtBeT: xJx

123 (I1,-C). TemnepaTypy XONOIMIbHHKA TEIUIOBOH MAIllMHBI YBEIHYHIIM, OCTaBHB TEMIIEpaTypy Harpe-
BaTeNs NpexHed. KomMuecTBO TEmnoThl, MOMYYEHHOE ra3oM OT HarpeBaTelsd 3a LUK, He H3MEHMWnoch. Kak
u3MeHuwuch npH 3toM KIIJI TeruroBoi MalmHbl, KOJIHYECTBO TEIUIOTHI, OTAAHHOE ra3oM 3a IMKJ XOJIOIWIb-
HHKY, ¥ paboTa rasa 3a umi?

JUs KaxIoH BETMYMHBI ONIPEAEIHTE COOTBETCTBYIOLIMH XapakTep H3MEHEHH:
1) yBenuumunacnr

2) yMeHbIIWIACh

3) He U3MEHMIach

3anumure B Tabnuity BeIOpaHHBIE UQPHI U Kax a0 ¢u3ndeckoi BemmauHbl. [{udpsl B 0TBETE MOryT
MOBTOPATHCS.

KII[ Teruiosoit KonuyecTBo TEILTOTEI, OTIaHHOE Ia30M PaboTa rasa 3a
MalllHHbI XOJIOAWJILHHKY 32 IHKJI paOOTHI LHKJT

124 (I1, KO). OtHocurenbHas BIaXHOCTh BO3AyXa B WIMHApE 0 MOpIIHEM paBHa 60%. Bosmyx u3o0-
TEPMHUYECKH CXKaJlH, YMEHBILHB ero o0seM B 1Ba pasa. Kakoii cTaia OTHOCHTENIbHAS BIQKHOCTh BO3/yXa B M-

JUMHIpe?

OtBer: % ' ' -
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125 (b, BO). Touka pochl juis BOASHOTro mapa B koMmHare paBHa 6 °C. B komHary BHec/iH c GajikoHa
Cyxyi0 6yTBUIKY ¢ BOMOH, H BCKOPE OHA IIOKPBUIACH MEJIKMMH KanenbkaMH BoAsl. U3 aToro cieayer, uro

1) TeMnepatypa Bo3ayxa Ha OayikoHe HHxe 6 °C
2) BIaXHOCTH BO3yXa Ha OankoHe 60JIbllle, 4€M B KOMHATE
3) BNaXHOCTH BO3AyXa Ha OaJIkOHE MEHBIIIE, Y4EM B KOMHATE
4) TeMneparypa Bo3ayxa Ha 6aikoHe Boiie 6 °C

126 (b, C). YcTaHOBHTE COOTBETCTBHE MEXAY (DU3NYECKHMH BETHYHHAMH M TIPUOOPAMH JUIA HX H3MeEpe-
Husg. K xax10ii nosunuu nepsoro crosnbdia noabepute COOTBETCTBYIOILYIO MO3UIMIO BTOPOTO H 3aIlHIIHTE B
TabHILy BEIOpaHHBIE LIH(PHI MOA COOTBETCTBYOIMMH OYKBaMH.

OU3SNYECKA S [MTPUBOP 114 EE

BEJIMYNHA HU3MEPEHHWA
A) cuna 1) xanopuMmerp
- B)  oTHOCHTenbHas Blax- 2) MaHOMETP
HOCTBb BO3QyXa . 3) MICUXPOMETP

4) nMHaMOMeTp

A b

OrtBerT:

127 (I1, BO). OtHOCuTENbHAs BIaXHOCTh BO34yXa B COCyHE, 3aKPhITOM mopiiHeM, paBHa 50%. Kakoii
CTaHET OTHOCHTEJIbHASA BJIaXHOCTh, €CJIH 00BEM COCy/a IIPH HEM3MEHHOMH TeMIepaType yMEHbIIHUTS B 3 pa3a?

1) 100% 2) 200% 3) 50%  4) 150%
128 (I1, C). IlocTaBbTe B COOTBETCTBHE SBJCHHIO, IPOMCXOMIILEMY Ha I'PAHHLE BO3AyXa M BELIECTBA B

JpyroM arperaTHOM COCTOSIHHH, Ha3BaHHE MpHOOpa Ui U3MEPEHUS BIaKHOCTH, B KOTOPOM 3TO SIBJICHHE Jie-
JHT B OCHOBE H3MEPEHUS 3TOH HPU3HUECKOH BETHUHHE]

SBJIEHUE . HA3SBAHMUE IIPUBOPA
A) Beinagenue pocel 1) Ilcuxpomerp
Ha METAJUIMYECKOM KOpITyce : 2) BonocsHoii rurpomerp
TIIpH OXJIAXICHHUHU KOpIyca 3) KonnencanuoHHbIH
B) Oxnaxnenue xHIKOCTH THTPOMETP
IIpH €€ HCIAapEHUH 4) TepmoMeTp
A b

129 (B, BO). B kyOudeckom MeTpe BO3ayXa B IIOMEILEHHH TIpH Temrepatype 20 °C naxoautes 1,12-1072
KI' BOJSHBIX NapoB. [Tonb3ysachk Tabnuiel NIOTHOCTH HACHIIICHHBIX MApOB BOABI, ONPEAEIUTE OTHOCHTEIh-

HYIO BJIQ)KHOCTH BO3yXa.

t, °C 16 (17 (18 |19 {20 21 {22 |23 |24 |25
p-1072kr/™M* 1,36 1,45 [1,54 |1,63 |1,73 1,83 [1,94 (2,06 {2,18 |2,30

1) 100% 2) 75% 3)65%  4)55%

66



130 (B, BO). Ha ¢ororpaduu mpeacraBieHsl ABa TEPMOMETPA, BXOAAIIMX B COCTaB MCHXpomerpa. B
TICUXPOMETPHYECKOH TabNIHIE OTHOCHTENBHAS BIAXHOCTh BO3AyXa YKa3aHa B IPOLICHTaX.

[Tcuxpomerpuueckas Tabnuua

b S=p=( t | Pa3HoCTb NOKa3aHUi CyXOro v BIaXHOro
EG cyx. TEPMOMETPOB
4= =0
= TEPM
350 cci{ 0| 1| 23] 4| 5| 6| 7|8

15/ 100] 90| 80| 71| 61| 52| 44| 36| 27

0 16/ 100 90| 81| 71| 62| 54| 45| 37| 30
== 17/100| 90| 81| 72| 64 | 55| 47| 39| 32
== 18/100| 91| 82| 73| 64| 56| 48| 41| 34
0=)=0 19| 100 91| 82| 74| 65| 58| 50| 43| 35
=3 20100 91| 83| 74| 66| 59| 51| 44| 37
L ELX. 21100 91| 83| 75| 67| 60| 52| 46| 39
22| 100| 92| 83| 76| 68 | 61| 54| 47| 40

" 23| 100f 92 84| 76| 69| 61 | 55| 48| 42
’ 24/ 100f 92| 84| 77| 69| 62| 56| 49| 43
. 251100 92| 84| 77| 70| 63| 57| 50| 44

OTHOCHTENTBHAA BIIKHOCTh BO34yXa B NOMCILCHHH, B KOTOPOM IIPOBOIHIACE CBEMKA, paBHa

1)37 % 2)45% 3) 48 % 4) 59 %

131 (b, BO). B crexnsHHyt0 Koy0y HaJIHJIH HEMHOTO BOIBI H 3a-‘ n 2

KpbUIH €€ npobko¥i. Boma nocrenenHo Henapsnaces. B koHie nponecca
Ha CTEHKaxX KoJObl OCTaJIOCHh JIMIIb HECKONbKO Kaneib Boabl. Ha pu-
1

CYHKE NOKa3aH rpaHuk 3aBHCHMOCTH OT BPEMEHH KOHLEHTpalHH 7
MOJIEKYJ1 BOASHOro napa BHYTpH KonObl. Kakoe yTBepaeHHE MOXHO
CUMTATh NPaBUJILHBIM?

1) Hayuactke |1 map HachllEHHBIH, @ Ha yYacTKe 2 — HEHACBILIEHHBIH
2) Ha 00OHMX ydYacTKax nap HEHaChIILIEHHbIH
3) Ha o0OMX yyacTKax nap HacChbIIIEHHbIH

4) Ha yyacTke | nmap HeHACHILUEHHBIH, a Ha yJacTKe 2 — HaChIIUEHHBbIH

TemaTuyeckHi 6,10k Ne 6 «JnekTpocTaTuka»

132 (b, BO). Korna Mbl CHUMaeM oIeXIy, OCOOCHHO M3TOTOBJIECHHYIO M3 CHHTETHYECKHX MATepHAJIOB,
MBI CIIBIIIMM XapaKTepHbii Tpeck. Kakoe sBneHne o6bsACHAET 3TOT Tpeck?

1) anexTpu3anus

2) TpeHue

3) HarpeBaHHe

4) anexTpoMarHuTHas MHIYKIHS

133 (b, BO). Ilpu TpeHnn miacTMaccoBo# JMHENHKH O WEPCTD JIMHEHKA 3apsXaeTcs OTPHLATENBHO. DTO
OOBACHAETCA TEM, YTO

1) 351€KTPOHBI NMEPEXOAAT C IMHEHKH Ha LIepCTh
2) NIpOTOHEI EPEXOIAT C THHEHKH Ha LIEPCTh
3) BIIEKTPOHBI NEPEXOAAT C inepcm Ha JIMHeHKy
4) NpOTOHEI MEPEXOJAT C LIEPCTH HA JIHHEHKY
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134 (b, BO). Kak u3MeHSTCA MOIyJIb H HalpaB/ICHUs CHJI B3AUMOAEHCTBHS ABYX HEOONBIINX META/UTHYECKHX
1IapOB OJIMHAKOBOIrO JMaMETPa, MMEIOIMX 3apsanel ¢, =+ 5 HKin U g,=—3 uKn, ecnu mapuku npuBectd B Co-

IPUKOCHOBEHHE U Pa3[ABHHYTh Ha MPEXHEE PacCTOIHUE?

1) MOZXy1b yBENHYMTCA, HAIPABIIEHHS COXPAHATCS '
2) MOIyJIb yMEHBIIUTCS, HAPABJICHHS H3MEHSTCS Ha IPOTHBOIIOIOXKHBIE
3) MOAY/b YMEHBLINTCS, HAIIPABJICHHUsI COXPAHATCA

4) MOIyNb YBETTMYHUTCS, HAMIPABJICHHS U3MEHATCS Ha NPOTUBOIIOIOKHBIE

135. (b, BO). Kak HanpaBiieHa KyJIOHOBCKas CHJa F , JAEHCTBYIOIAsA HA MO- —qe o+g
JIOXKUTENIbHBIA TOYCYHBIH 3apsl +2g, IOMEIICHHbBIH B IEHTP KBaJipaTa (CM. pUCY-
HOK), B BEPIIHHAX KOTOPOr0 HaXOIATCH 3apAnbl: + ¢, + g, — ¢, — q? - e+2g
—-qge o+ q
1) BpaBo 2) BneBo 3) BBepx 4)BHH3 ‘

136 (b, BO). /IBa ManeHbKHX mapHKa, 06afalonIMX OJHHAKOBBIMU MO MOIYJIIO 3apSdaMH ¢ KaXIbIH,
HaxoJMTCA Ha PaCCTOSAHMH # IPYT OT Apyra ¥ NpUTATHBaIoTcs ¢ cuioi F. KakoBa ciiia 2JIeKTpOCTaTHYECKOTO

TPUTSDKCHHUS IBYX IPYTHX IIAPUKOB, €CIIM 3apsil OZHOTrO 3¢, 3apal APYroro %, a pacCTOSIHHE MEXIY UX IIEH-

Tpamu 3r?

1) g 2) % 3)3F 4) 9F

137 (B, BO). Teno, obnanaromiee 3IEKTPHIECKEM 3apAIOM, BCIEACTBHE ABJICHHUSA 3JIEKTPOCTATHYECKOM
WHAYKIMH [PUTATUBAET He3apshKeHHOe Tesio. Kak M3MEHHUTCS CHila NPUTKEHHSA, €CIM HE3apsHKEHHOE TEJIo

OKPY>KHTb 3a3€MJICHHOH METalInuecKor cepoi?

1) yBenuuurca

2) yMEHBIIUTCA

3) He U3MEHHUTCSA

4) craHeT paBHOH HYJIIO

138 (B, KO). Ilo kako# u3 cTpenok 1, 2, 3 wiu 4 HanpaBieH BEKTOp Hamps- | 2
: > 5 - ® 9
KEHHOCTH SJIEKTPUYECKOro mons E , CO3MaHHOTO ABYMs Pa3sHOMMEHHBIMH HETIO[-
BH)KHBIMH TOYE€YHBIMH 3apsamMH B Touke O (CM. pUCYHOK, g > 0)? 0
Touka O paBHOYZAJIEHA OT 3apSIOB. » o +2g
Ortger: 4 3

139 (b, BO). ITeuMAKa, 3apskeHHas OTPUIATENIBHO, B HAYaJbHBIH MOMEHT BPEMEHH IIOKOHMTCA B OJHO-
POAHOM 3NEKTPHYECKOM II0JI€, HANpPSHKEHHOCTh KOTOPOTO HampaBlicHa CjeBa Hanpaso. Kyna M xak HayHer
JBHUIaThCs MbUTHHKA, ECIIH CHIOH TSHXKECTH MOXKHO NmpeHeOpeys?

1) BIpaBO paBHOMEPHO

2) BIIpaBO PaBHOYCKOPEHHO
3) BIEBO paBHOMEPHO

4) BIIEBO PaBHOYCKOPEHHO
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140 (B, BO). Kak usmMeHHTCA MOIYJIb HANPSDKEHHOCTH MIEKTPHYECKOTO MO, CO3JaHHOIO TOYEYHBIM 3a-
PAOOM, NIPH YMEHBILIEHHH PAaCCTOSHHUA OT HETO 10 TOYKH U3MEPEHHUs B 1 pa3?

1) yBenuuuTcs B n pas
2) yMEHBIIUTCS B 1 pa3
3) yMeHbIIUTCA B n* pa3
4) yBenu4HuTCA B 1* pa3

141 (11, C). ILnockuit KOHACHCATOP MOAKIIOYEH K HCTOUYHHKY ITOCTOSTHHOTO TOKa. Kak H3MEHSATCs IIpH yBeJIH-
YeHMH 3a30pa MeXTy OOKIagKaMH KOHIEHCATOpa TPU BEIHYHMHBL €MKOCTh KOHJIEHCATOpa, BEIMYKMHA 3aps/a Ha
€ro 00KJIagKax, pa3HOCTh MOTEHIHATIOB MEX Y HUMH?

JI1s1 KaXk0#i BETHYHHBI OTIPE/IETUTE COOTBETCTBYIOIHIA XapaKTep H3MEHEHHUS:

1) yBenuuurcs
2) yMEHBLIUTCS
3) He H3MEHHUTCH

3anumure B Tabnuiry BeIOpaHHbIE iMQpbI 11 kKaxa0¥i ¢u3ndeckoil BenuuyuHsl. [{udpsr B oTBeTE MOTyT
MIOBTOPSATHCS. -

Benuuuna 3apsanaa Pa3HocTh mOTEHLIMATIOB

EMKoOCTB KOHIEHCATOpa
Ha 00KJIafKax KOHICHCATOpa MEXy OOKJIaaKaMH KOHIeHcaTopa

142 (I1, BO). Touka B Haxoautcs B cepenune otpe3ka AC. HenoaBrxkHble TOYEUHbIE 3apsiasl - U —2q
pacnosnoxkeHsl B Toukax A U C COOTBETCTBEHHO (cM. pucyHOK). Kakoii 3apsin Hano noMecTuTh B Touky C B3a-

MeH 3apsna —2q, 4ToObl HAlPsXKEHHOCTD JJIEKTPUYECKOro Noid B Touke B 2%

yBeJIHYMIIach B 2 pasza? .q °
A

B C

1)-5¢ 2)4q 3)-3q 4) 3q

143 (I1, C). Ha HenmoaBM>XHOM MPOBOASAINEM YEAHHEHHOM KO-
N H
Hyce BhICOTOH H M paauycoM OCHOBaHHA R = ? HaXOJUTCS 3apan

Q. Touka O — neHTp ocHOBaHMsA KOoHyca, O4 = OC=2R, OB=R,
yron AOC npsaMo#, otpe3kH OA u OC nexat B INIOCKOCTH OCHO-
BaHMA KOHyca. Moaynb Hanmps>KEHHOCTH 3JIEKTPOCTaTHYECKOTO
noss 3apsaga () B Touke C paBeH E¢. YeMy paBeH MOIyNb HaNpsOKEH-
HOCTH JIEKTPOCTaTHYECKOro 1oy 3apsiaa () B Touke 4 U Touke B?

VY cTaHOBHTE COOTBETCTBHE MEXKAY (H3UYECKUMH BETHYHHAMH
U UX 3HAYCHHUAMH.

K xaxnmoii nmosunmu nepporo croiabua noadepHTe COOTBETCT-
BYIOIIYIO IMMO3UIUIO BTOPOro W 3anMIuWTe B Tabmuity BhIOpaHHbIE
LU PBI [10]] COOTBETCTBYIOIMMHU OYKBaMH.

OU3NYECKUE BEJIMYWHBI X 3HAYEHUA
A) MozysIb HaNIPSHKEHHOCTH JIEKTPOCTATHYECKOTO OIS 10
KOHyCa B TOYKe A A _ 2)Ec
b) Moxynb HanpsHKEHHOCTH IEKTPOCTATHUECKOTO MOJIA 3)2Ec
KOHYycCa B Touke B _ $H4E;
Ortser: A - b

69



144 (b, BO). Teno u3 au3nekTpuka BHECEHO B OJHOPOAHOE IEKTPOCTATHYECKOE NOJIE, a 3aTeM pasiele-
Ho Ha yacTH A u B. KakuMu anexkTpudeckuMu 3apsaamMu 6yayT o6ranaTh 3TH YacTH N0CIe pa3aeneHus?

1) A — mojokUTENBLHBIM, B — OTpHIIaTEILHBIM
AlB 2) A — oTpuuaTenbHbIM, B — N0n0XUTENBHBIM
3) o6e yacTH ocTaHyTCA HEHTPATBHBIMHU

4) OTBET HEOAHO3HAYEH

m‘l' v

v

145 (I1, BO). Ha pucyHke noka3aHO pacHoOi0XEeHHE JBYX HEMOABHKHBIX TOYEYHBIX JNIEKTPUYECKHX 3a-
panoB +2g U —q. B kako# u3 Tpex Touek — A, B wiu C — MOaynb Hanps>KEeHHOCTH CyMMAapHOIO 3JIEKTpHYe-

CKOTI'O MOJISA 3THX 3apAJ0B MHHUMAJIEH?
+2q -q
1) B TOuke A . X ° ‘B ° C
2) B Touke B .
3) B Touke C

4) BO BCEX TPEX TOYKAX MOJYJIb HANPKEHHOCTH HMEET OJMHAKOBbIE 3HAYCHUS

146 (b, BO). Yactuua JeTHT U3 TOYKH A B TOYKy B (CM. pUCYHOK) Mexay OoOKJIagKaMH 3apsyKEHHOrO
KOHJEHCAaTOpa Mo TPAECKTOPHAM, NMOKa3aHHbIM Ha PUCYHKE. B KakoM M3 CllydaeB H3MEHEHHE €€ KMHETHYECKOH

SHEPIruH MaKCHMaJIbHO?

w +

1) B 1-M cirydae
2) BO 2-M ciy4ae A
3) B 3-M ciyuae -
4) BO BCeX CiTy4yasix OAUHAKOBO

147 (B, BO). [TosoMy MeTaJULTHYECKOMY TEIy Ha M30JUpYOUIeH MOACTaBKE (CM. PUCYHOK) COOOIIEH
oTpuuareabHbIi 3apan. KakoBo cooTHoIEHHE MeX Iy NOTEeHIHaNaMH ToYeK A u B?

1) ¢4<os z
2) (PA>(PB . . A B
3) ¢4=0s

4) Q4= 0; 0): 2 0 -

148 (B, KO). IToteHuuan B Touke A anektprdeckoro mnoius pased 200 B, motenuuan B Touke B pasen 100
B. Kakyio pa6oTy COBEpIIAOT CHIIBI 3JEKTPHYECKOTrO MO INPH MEPEMEILECHHH TOJIOXHTEIBLHOTO 3apsana 5

MK1 u3 TOYKH A B TOUKy B?
Ortser: JTx

149 (b, BO). /Ipa crekiisiHHbIX KyOuka 1 u 2 cOMM3WIM BIUIOTHYIO M MIOMECTH/IM B 3JIEKTPHYECKOE MOJIE,
HAMpPSAXKEHHOCTh KOTOPOro HAMpaBJIeHa FOPH30HTAIBHO BJIEBO, KaK MOKA3aHO B BEPXHEH 4acTH puCyHKa. 3a-
TeM KyOMKH DasaBHHYJIM, M YXKe NOTOM yOpaiM 3JIEKTPHYECKOE MOJe (HHKHAS
yacTh pucyHka). Kakoe yTBepixaeHHe 0 3HaKax 3aps/0B pa3/eNeHHbIX KyOHKoB 1 1

2 npaBuibHO?

1) 3apszibl IEPBOTO M BTOPOI0 KyOMKOB OTPHIIATEIBHBI

2) 3apszpl HEPBOTO M BTOPOTO KyGHKOB PaBHBI HYJIIO

3) 3apaabl NEpBOTr0 H BTOPOro KyOHKOB MOJIOKHTEIBHBI

4) 3apsa nepBoro KyOHKa TOJIOXKUTENEH, 3apa/l BTOPOro — OTPHIIATENICH
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150 (T1, KO). B 0HOPOIHOM 3JEKTPHYECKOM TOJI€ HANPSHKEHHOCThIO £ = 2 - 10° B/M Hayana ABHXKEHHE
3apskeHHas dactuua (g = 10~ Ki) macco#t m = 1 r. Kakyro CKOpOCTb npuoOpeTeT YacTHIA IIPH MPOXOXKACHHH

paccrosiHus r = 10 cM?

Orer: M/c

151 (I1, BO). KonzaeHcaTop NOAKIOYEH K HCTOYHHUKY IOCTOSHHOTO TOKA. Kax u3MEHHUTCS SJHEPTHs JJIEK-
TPHYECKOTO TIOJIsi BHYTPH KOHIEHCATOpa, ECIIH YBENHIHUTh B 2 pa3a PaCCTOSHHE MEHKIY o0Ki1aIkaMi KOHJIEH-

caropa?

1) He U3MEHHUTCA

2) yBenu4HTCA B 2 pasa

3) yMeHbIUHUTCA B 2 pa3a

4) npaBHIIbHBIA OTBET HE NPHUBEICH

152 (11, C). IInockuii BO3TyIIHBIA KOHAEHCATOP 3apAAMIM 0 HEKOTOPOH PasHOCTH NOTEHIHAJOB, OT-
KITIOUHIIH OT MCTOYHHKA TOKA M Pa3IBHHYIIH IUTaCTHHBI. Kak IpH pa3aBUraHUH IUIACTHH H3MEHWIHCDH 3apsij Ha
ILUIACTHHAX KOHJEHCATOPA, ET0 3EKTPOEMKOCTb H IHEPTHS IEKTPHYECKOrO MO KOHAeHcaTopa?

JU1s Kakaoi BEHYHHBI ONIPEJIENIUTE COOTBETCTBYIOIIMH XapaKTep H3MEHEHHUA:
1) yBenmuurcs

2) yMEHbIIUTCA

3) He U3MEHUTCSA

3anumuTe B Tabnuiy BHIOpaHHblE UHDPHI i KaX 0 Pu3nuecKkoi BenH4MHbIL. Llupe! B OTBETE MOTYT

IIOBTOPATHCA.

3aj Ha o0KiIagKax - JHEprus MEKTPUIECKOTO MOJIA
PAR A ONeKTPOEeMKOCTh KOHJIEHCATOpa P
KOHJIEHCATOopa KOHJEHCATOpa

153 (b, BO). Ecnu 3apsaa Ha KOHAEHCATOPE NMOCTOTHHOM €MKOCTH YBEIHYHTh B 2 pa3a, TO SHEPIrUs JJIeK-
TPHUYECKOT0 IO KOHJIEHCATOPA ‘

1) He U3MeHHTCA

2) yMeHbIIUTCSA B 2 pasa
3) yBenuuurcs B 2 pasa
4) yBenmuuTcs B 4 pasza

154 (b, BO). Kak u3MEHHTCsI €MKOCTh IUIOCKOTO BO3IYLIHOTO KOHIEHCATOpa, €CIH IUIOLaas 0OKIag 0K
YMEHBIUUTH B 4 pa3a, a pacCTOSHUE MEKIY HHMH YBEJTHYUTH B 2 pa3a?

1) yBemuuurcs B 2 pasa
2) yMeHbLIMTCS B 2 pa3a
3) yMmeHblMTCH B 4 pa3a
4) ymeHbuuTCA B 8 pas

155 (I1, BO). K He3apsbkeHHOMY KOHIEHCATOPY eMKOCThIO C MOAKIIOUHIIH NapalIebHO 3apsXKEHHBIH 110
3apaqa g KOHICHCATOP TOH >k€ eMKOCTH. KakuM BhIpak€HHEM OMpPENENAeTCs IJHEPTrUsA CUCTEMBI M3 ABYX KOH-

JAC€HCATOPOB NMOCJIC UX COCIIPIHCHHH?
2 2 2 2
q q q q
1) L 2) L 3L HL
) 3¢ ) 3¢ )2 )c
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156 (I1, KO). SHeprus 31eKTpHYeCKOro 0js KOHIEHCATOpa, 3apSKEHHOIO OT HCTOYHHKA NTHTAHUA C BhI-
xoaHsM HanpspkeHueM 100 B, pasra 400 mx/Ix. Kakoii cTaHeT SHeprus KOHAEHCATOpa, €CIIM M3 POCTPAHCT-
Ba MEKAy 00KJIafikaMH [I0CJIE OTKJIIOYEHHA KOHJEHCATOPA OT HCTOYHHMKA IIHTAHHMA BEIHYTh JUAJIEKTPHYECKYIO

IUIaCTHHKY, 3amlOJHAIOUIYI0 BCE NPOCTPAHCTBO MEXIY OOKIaAKaMH U UMEIOIIYI0 JHAJIEKTPHUECKYHO IIPOHH-
LIaeMOCTh Marepuaina, pasHyio 10?7

Orser: MIDx

Temarageckuii 6710k Ne 7 «IIocTOAHHBIH TOK»

157 (B, BO). Y4acTok LenH COCTOHT M3 JABYX IOC/IE€JOBATENbHO COEAUHEHHBIX LIIMHJPHUYECKUX NPO-
BOJHHKOB, COIPOTHBIICHHE MIEPBOro U3 KOTOPEIX PaBHO R, a BToporo — 2R. Kak u3MeHuTCs 00miee CONpOTHB-
JIeHHe 3TOTO y4acCTKa, €CJIM YACIBHOE COIIPOTUBIICHHE H IUIOIIAAb IIONEPEYHOr0 CEUECHHSA IIEPBOTO IPOBOAHHU-
Ka yBEJHYUTH BABOE?

1) yMeHbIIHTCS BYETBEPO
2) He U3MEeHUTCA

3) ymMeHbLIHTCS BIBOE

4) yBenMuHTCA BABOE

158 (B, BO). Pe3ynbTaThi H3MepeHHsA CHIBI TOKa B PE3UCTOPE MPU Pa3HbIX HANPSHKEHHAX Ha €ro KIeMMax
MoKa3aHbl B Tabuie:

[=]

1 2 3 4 5
2,0 4,0 6,0 8,0 10,0

U,B
LA

(=]

Ipu HanpsDkeHMH 3,5 B moka3aHHsA aMnepMeTpa
1) mpenacka3aTh HEBO3MOXXHO

2) paBHBI 6,5 A

3) paBHbl 7,0 A

4) pasnbl 7,5 A

159 (I, C). Ucrounnk Toka ¢ OJIC € H BHYTPEHHHM CONPOTHBJICHHUEM 1 CHA- R
yana GbUT 3aMKHYT Ha BHEIIHEe CONPOTHBICHHME R. 3aTeM BHEIIHEE CONPOTHBIICHHE
yBenuumwid. Kak mpu 3TOM M3MEHSATCS CHJIA TOKA B LIEH M HANPSKCHHE Ha BHEIIHEM e, r
CONPOTUBIICHUH? +| 4

JUtst KaK0# BETMYHMHBI ONPENCTHTE COOTBETCTBYIOLIMA XapakTep H3MEHEHHUA:
1) yBeTHUYHTCA

2) yMEHBILUTCA

3) He M3MEHHTCH

3anumikTe B TaOnHIy BeIOpaHHEie HUQPBI I KaXA0H QUIUIECKOH BETHIHHEL. Hu¢ps! B oTBETE MOTYT

TIOBTOPATHCA.

Hanpsoxenue

Cuna Toka HA BHEIIHEM CONPOTHBJICHHH
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160 (B, BO). CylecTBEHHOE YMEHbILIEHHE CONMPOTHBIEHHS MOIYIIPOBOJHHKOB IPH HAIrPEBaHHUH O0BAC-
HACTCA A
 A) yBelMUEHHEM UHCIa CBOGOMHBIX HOCHTENEH 3apsaa
b) yBenmdaeHHeM ckopocTH Apeida cBoGoaHbIX HOCHTENEH 3apsia

1) Tonbko A

2) Toneko b
3)uA,ub
4)su A,uu b -

161 (b, KO). Ha pucynke noka3aHa cxeMa y4acTKa JJIEK-
tpuueckoi nenm. Ilo ydactky AB Tedé€r nNOCTOSHHBIN TOK
I=4 A. Kakoe HampskeHHE MNOKa3bIBa€T HICAIBHBIA BOJBT-
METp, €CJIU CONPOTHBIEHHKE 7 = 1 OM?

OrtserT: B

162 (b, KO). ConpoTrHuBiieHHE MeXIy Toukamu A u B JNIEKTPHYECKOH LeNHU, NPEACTaBICHHON Ha PUCYH-
12 Om )

' Ke, paBHO
A 50 B

Ortser: Om A 0u

163 (b, KO). Uepes yuactok nenu (cM. pucyHOK) TedeT noctosHHBIA Tok I ='10 A. Uro mokaseiBaer am-

nepMerp? CONpOTHBICHHEM aMIIEpMETPa nMpeHeOpeys.

164 (I1, KO). B cxeme, n3o6pax€HHol Ha pucyHke, IJIC HCTOYHHKA
TOKa paBHa 5 B, ero BHyTpeHHee conporuBieHde r= 1 OM, a cONpoTHB-
neHus pesHcTopoB R; =R, =2 Om. Kakoe HampsikeHHe MOKa3bIBaeT € ’I__ R,
BOJILTMETP? ' T
R,

Orser: - . B
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165 (b, C). [lBa pe3ncropa NOAKIIOYEHbl K HCTOUHHKY Toka ¢ DJIC € (CM. PHCYHOK). Conpomsnexme

NepBOro pesrcropa paBHo R,, Hampsokenne Ha HEM paBHO U,. Hampsoxe-

HHE Ha BTOPOM pe3UCTOpe paBHO U,. YeMy paBHBI CONPOTHBJICHHE BTO- l |

POro pe3UCTOpa H BHYTPEHHEE CONPOTHBIIEHHE HCTOYHHKA TOKa? 1 R,
VYCTaHOBUTE COOTBETCTBHE MEXAY (DH3MUECKMMH BEIHMYMHAMH H (op- R,

MyJIaMH, TI0 KOTOPbIM HX MOXHO paccunTaTh. K kax10H nosuuuu nepporo g r-l- :

cTonbua nmoaOepruTE COOTBETCTBYIONIYIO MO3HLMIO BTOPOTO H 3AlMILMTE B
TabsmLy BbIOpaHHbIE LMGPBI O] COOTBETCTBYIOLIMMHI OyKBAMH.

OU3SHUYECKAA BEJIMYUHA OOPMVIJIA
A) comnpoTHBieHHE U,
pesucropa R, 1) R, A
B) BHyTpeHHee 2
COTIPOTHBIICHHE 2) R U,
MCTOYHHKA TOKa 7 I U_1
3) R U,
- Ul - U2 )
4) R U,
A b

OrtBerT:

166 (b, C). YcTaHOBUTE COOTBETCTBHE MEXIY QH3HUECKUMH BETHYMHAMH M €UHHUAMH H3MEPEHHUS 3THX

Benu4MH B cucteme CH.
K kax[10¥ NMo3HuMH NepBoro cronbia noadepuTe COOTBETCTBYIOIIYIO [TO3HUMIO BTOPOTO H 3alMILUTE B
Tabnniy BeIOpaHHbIE HUQPHI 110 COOTBETCTBYIOIMMH OYKBaMH.

OU3NYECKAS BEJIMYNHA

A) 37eKTpUYECKOE HANPSHKEHHE
b) anextpnueckwuii 3apsaa

EJIMHULIA BEJIMYUHEI

1) Kynon (1 Kn)
2) Ammep (1 A)
3) BonsT (1 B)
4) Om (1 Om)

A | 3

167 (b, BO). Kakoii u3 rpadukoB, IpeACTaBICHHBIX Ha PUCYHKE, COOTBETCTBYET BOJILT-aMIIEPHOM Xapak-
TEPUCTHKE ITOJyIPOBOJHHUKOBOIO JHOA, BKIIOUEHHOTO B IIPIMOM HAIPaBICHHH?
- >

1 I :
. I/QV U
0 0 i 0
1) 2)

I I
>0
3) 4)

\_

U U

168 (b, BO). IIpu onHOM CONPOTHBIEHHH PEOCTATa BOJILTMETP MOKA3LIBacT 6 B,
amrepmerp — | A (cM. pucyHOK). [Ipu Apyrom conpoTHBIICHHH peocTaTa [MOKa3aHHs
npubopoB: 4 B u 2 A. YUeMy paBHO BHYTpEHHEE CONPOTHBIICHHE HCTOYHHKA TOKa? - R
AMIIEpMETP ¥ BOJIBTMETP CUUTATh HACATHHBIMHU.

1) 0,5 Om 2)10m 3)1,50m 4)20m
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169 (b, BO). Ha pucyske npuBeaeHa ¢gortorpadHs 3IEKTpUIECKOH LeNnH, COOpaHHOM Y4eHHKOM IJIA HC-
CJICJOBAHHUA 3aBHCHMOCTﬂ CHJIBI TOKa, NPOXOIAIIETO YE€pE3 PE3HCTOP, OT HANPSIKEHHA Ha HEM. ILTDI TOro 4To-
anpsHKeHHE Ha HEM JI0JDKHO ObITh PaBHO

o T

OBbI yepe3 pe3ucTop NpoTeKai Tok cuioi 1 A, H

o,
e 2 ivm‘\‘
0s

1)0,2B 2)34B 3)5,7B 4)76B

170 (I1, BO). [ins uccnenoBaHus 3aBHCHMOCTH CHIIbI TOKA, NPOTEKAIONIETO Yepe3 NPOBOJIOYHBIH pe3H-
CTOp, OT HANIpAXCHHUA Ha HCM Obu1a coﬁpana JJICKTPHYCCKaA LCIb H3 HCTOUHHKA TOKaA, p€OCTaTa, pe3uCTopa,

BOJIETMETPA U ammnepmetpa (cM. ¢oTo).

Ha ckonbko BOnN
0,22 A?

H1,1B 2)2,2B 3)3,3B 4)44B

BT HEOOXOIHMMO YBEIHYMTE HANpPsHKEHHE Ha PE3UCTOpe, YTOOBI CHia TOKa BO3pOCia Ha

171 (B, BO). Conporuiienne KaIOro Pe3HCTOpa B CXEME y4acTka lielH Ha PUCyHKe paBHO 100 OM.
IIp1 NONK/IIOYEHHH YYacTKa K HCTOYHHKY MOCTOSHHOTO Hanpskenus 12 B BeiBogamu A u B HamnpspKeHHE Ha

pesucrope R, paBHO

1) 12B R, Ry

2) 2,4B
3) 4B
4) 6B
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172 (I1, BO). lna usmepenus OJIC HCTOYHHKA TOKA £ H €0 BHYTPEHHETO COMPOTHBIICHHS 7 YYEHHK CO-
Opan cxeMy, NpenCTaBIEeHHYI0 Ha pUCYHKe. [Ipu 3TOM HAeanbHbIH BOMBTMETP MOKa3bBan 5 B, a aMIiepMerp
1 A. Tlocne pasmbikanus xmoda K BoiabTmerp mokasan 6 B. Uemy

paBHbl J/IC HCTOYHHKA H €70 BHYTPEHHEE CONPOTHBIEHHE? 1'%
"\ -@—I
1)6=6B;r=10m \ e
| D
—

2)e=1B;r=50m
3)e=5B;r=10M
4)e=6B;r=50m

173 (I1, C). Uccneayercs NeKTpHYECcKas Lenb, COOpaHHas IO CXEME, Ipea-
CTaBJICHHOM Ha pHCYHKE.

Omnpenenute GopMyJibl, KOTOpBIE MOXHO HCIOJB30BATh VIS PACYETOB TIO-
Ka3aHMA aMmepMeTpa H BOJMbTMETpa. M3MepuTenbHbie TPUOOPHI CYHTATH HE-

AJIBHBIMH.
K kax10# mo3uuuM nepporo crondua noabepuTe COOTBETCTBYIOILYIO II0-

3HIHMIO BTOPOrO M 3aNHUIIKTE B Tabnuuy BeIOpaHHBIE HHGAPHI MOJ COOTBETCT-

BYIOILUMH OyKBaMH.

[TOKA3AHHUA [TPUBOPOB ®OPMYVIJIBI J1JI1 PACUETOB
TTOKA3AHUI ITPUEOPOB
A) Tnoka3aHHA aMIiepMeTpa ER,
b) noxasaHus BOJIbTMETpa D) R +R +r
a P

2) &R -&(R +r)
3) &R, +R, +r)
£

4 R, +R +r

A ‘ B

OTBeT:

174 (b, BO). Komnara ocBemaercst TI0CTpOil H3 4EThIPEX OAMHAKOBLIX MApajlIebHO BIIIIOYEHHBIX JIaM-
nouek. Pacxon snexTposHepruu 3a yac paBeH Q. KakuM Oyer pacxo 37E€KTPO3HEPTHH B 4ac, €CJIM B KBapTH-
p€ BIUIIOYHTH €II€ YEThIPE TAKHX XK€ NapajUIENbHO COSTHHEHHBIX JIAMIIOUKH?

Dag Do Do H2

175 (b, KO). Ha pucyHnke u3obpaxen rpaguk 3aBUCHMOCTH CHJIbI TOKa B NPOBOAHHKE OT HaNpPSKCHHA

MEXTy €TO KOHL@MHU. YeMy paBHO COIIPOTHBIIEHHE IPOBOJHUKA? 1, MAK
6
4 g
2 ’_ — n
0246 8 U,B

OTtBerT: KOM
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176 (b, KO). Ha dororpadun — anexrpuueckas uens. [lokasanus BKIIOYEHHOrO B LENb aMIepMeTpa Ja-

HBI B aMIIEpax.

Kakoe HANpAXCHUE NMOKAXKET HAEATBHBIN BOJIBTMETP, €CIIH €r0 NMOJAKIKYHATE NapalyiI€JIbHO PE3HCTOPY
1 Om?

OrtBerT: B

177 (b, BO). Ha pucyHke nokasaH rpaguk 3aBHCHMOCTH CHJIbI TOKa A
B JIaMIle HAKATHBAHHMA OT HANpsXKeHHs Ha ee kiemMax. IIpu cune Toka L A

1,5 A MOUIHOCTB TOKa B jlaMIle paBHa
2 /j/
1) 135Bt A yd
2) 67,5Br R
3) 45Br

4) 20 Bt -
» 0 10203040 50 U,B

178 (I1, C). B nepBom OIIBITE 110 MPOBOJIOYHOMY PE3HCTOPY MpoTeKal TOK. JlJii BTOpOro OMNbITa B3sIH pe-
3MCTOP M3 NPOBOJIOKH TOH K€ JUIMHBI, HO ¢ BOBOE OONbIICH IUIOMAABIO MONEPEYHOro ceyeHHs. Yepes Hero -
NPOITyCTHWIH BJBO€ OonbiHK TOK. Kak M3MEHANIHCH MPH Mepexojie OT NMEPBOro OMbITa KO BTOPOMY CIEXYI0-
IIHME TPH BEJIMYHMHBI: MOWIHOCTD BBIACISIONICTOCS HA PE3UCTOpE TEILIa, HANPSHKEHHE HA HEM, €ro 3JIeKTPOCo-
MPOTUBIEHHE? '

Jlns xaXI0M BEJIMYHHBI ONPECIIMTE COOTBETCTBYIOLHH XapaKTep H3MEHEHHS:

1) yBenuuunach
2) yMEHBIIWJIACh
3) He H3MEHHWJIAChH
3anumure B TabnMily BeIOpaHHBIE LHM(PBI 1A KaxaoH ¢uzndecko BenuuuHsbl. Lludpsr B oTBeTe MOryT

NNOBTOPATHCA.
TemnoBas MOILIIHOCTbD, Hanpﬂxcelme Ha pE3UCTOpE BJIEKTpI/I'-{eCKOC CONPOTHBJICHHE
BbIACJAONIAACA HA PC3UCTOPE pE3nUCTOpa

179 (11, BO). Yuenux Hcciaea0Bal 3aBUCHMOCTD TEILIOBOi MOIIHOCTH P, BhIeMomeiica Ha peoctate R,
OT CHMJIbI TOKa B Liend. IIpH mpoBeneHUHU ombITa peocTar ObUI MOAKIIIOUEH K MCTOYHHUKY MOCTOSHHOTO TOKA.
I'paduk nosydeHHOH 3aBUCUMOCTH [TPUBEAEH HA PUCYHKE.

Kakoe 13 yTBepXI€HUIH COOTBETCTBYET PE3YJILTATAM OIIBITA?
| A. IIp1 KOpPOTKOM 3aMEBIKaHHH B IIENK CHJIA TOKa OyaeT paBHa 6 A.
, b. Ilpy cune ToKa B Uenu 3 A Ha peocTaTe BBLACIACTCA MHHHMAJbHAsA

P, Br

MOILHOCTb.

f 1) Tomeko A

2) Tonpko b
3) uA,ub
4) uu A,uu b
77



180 (b, BO). Tpu pe3ucropa, HMeIOLIME CONPOTHBIICHHSA R =3 0M, R,=6 Omu R, =9 OM, BKIIOYCHBI

napajuiCyibHO B LICTIb MOCTOSIHHOI'O TOKA. ‘{eMy PAaBHO OTHOILCHHE p360T JJIEKTPHYECKOI0 TOKA, COBCPILCH-
HBIX TIPH IPOXOKACHHH TOKa Y€PE3 3TH PE3UCTOPHI 3a OAHHAKOBOE BpeMﬂr)

1)2:3:6 2)1:2:3 3)3:2:1 4)6:3:2

181 (I1, KO). Konzaencarop noaxio4eH K HCTOYHHKY TOKA MOCIIEAOBATENBHO ¢ PE3UCTOPOM R = 10 kOM
(cM. puCYHOK). Pe3ynbTaThl H3MEpEHHH HaNpsKCHHA MEXOY OOKJIaJKaMH KOHEH-

caTopa NpeACTaBieHbl B Tabnuue. TouHOCTh H3MepeHHns Hanpsbkenus U ==20,1 B, | r—RL
1 L
e | 0 1 2 3 4 5 6 7
U,B 0 3,8 5,2 5,7 59 6,0 6,0 6,0
. ll /

OueHHTe CHly TOKa B LieMH B MOMEHT ¢ = 2 ¢. CONpPOTHBIICHHEM IIPOBOJOB H
BHYTPEHHUM COIPOTHBIICHHEM HCTOYHHMKA TOKa MPEHEOpeyb.

OrtBerT: MKA
TemaTauecknii 010k Ne 8 «MaruuTHoe moJie»

182 (b, BO). /1Ba napanieapHbIX MPOBOJHHKA, 110 KOTOPBIM T€YET TOK B OJHOM HAIPABICHHH, PUTSATH-
BaIOTCA. JTO 0OBACHAETCA TEM, YTO ' ’

1) ToKH HEMOCPEACTBEHHO B3aMMOJACHCTBYIOT APYT C APYTrOM

2) 311eKTPOCTaTHYECKHE MOJIA 3apsAA0B B MPOBOAHHKAX HEMOCPEACTBEHHO B3aUMOJCHCTBYIOT APYT C APYTrOM

3) MarHUTHBIE 110JI TOKOB HEMOCPEACTBEHHO B3aUMOJEHCTBYIOT APYT C APYTrOM

4) MarHUTHOE MOJIE OJHOTO IMPOBOJHHMKA C TOKOM JEHCTBYET Ha JABHXYHLIMECS 3apsibl BO BTOPOM IpO-

BOJHHKC

e s
183 (b, BO). MaruutHoe rone B = B+ B, €031aHO B TOUKE A IBYMs NapauleIbHbIMH JUIMHHBIMH IIPO-

. — N
BOJHHUKAaMH C TOKaMH [; H [, pacIionoxeHHbIMH NEPIIEHIUKYIAPHO. IUIOCKOCTH YepTexa. Bextopet B, u B, B

TOYKE A HampaBleHBl B IUIOCKOCTH YEpTexXa CIAeIYIOHM obpa-

30M: _ _@_ ______ é ______ .@.

- - ’ ’ I 1 ]2
1) B, —BBepx, B, —BHU3 '

- -
2) B, —sHus, B, —BBepx

- -
3) B, -BBepx, B, —BBepx

= -

4) B, —puu3, B, —Buu3

184 (b, BO). Yro Habmoaanoce B oneite Opcrena?

1) B3auMozeicTBHE JBYX NApaUIEIbHBIX MPOBOJHUKOB C TOKOM,

2) BsaumopeiicTBHE ABYX MarHHTHBIX CTPEJIOK.

3) [ToBOpOT MarHUTHOM CTpeJIKH BOJIM3M NPOBOJHHUKA IPH MPOIYCKaHHH Yepe3 HErO TOKa.
4) Bo3HMKHOBEHHE JIEKTPUYECKOTO TOKA B KaTyLIKE IIPH BABHTaHHH B HEE MarHuTa.
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185 (B, BO). DiexTpuyeckas LeMb, COCTOAMAA H3 NPAMOIMHEAHBIX TOPH30H-

2
TaJbHBIX MPOBOAHMKOB U MCTOYHHWKA IOCTOSHHOTO TOKA, HAXOJMTCA B OJHOPOA- r
—

HOM MAarHMTHOM IOJI€, BEKTOP HHAYKIHH KOTOPOIro B HanpaBJIE€H TOpH30OHTAJIBHO

BNpaBo (CM. PUCYHOK, BHJ CBepXy). Kyaa HanpasiieHa BbI3BaHHAs 3TUM MOJIEM CH-

na AMriepa, AeiCTByOIas Ha IPOBOAHUK 1-27 1

1) BepTHKAILHO BHH3, OT yHTaTensd &

2) ropH30HTalBHO BIPAaBO —

3) TOpH3OHTATBHO BIEBO
4) BEpPTHKAIBHO BBEPX, K YHTaTEMO O

186 (b, C). Ilpn noaxIr0YeHHH POBOJHUKA K IIOIOCAM rajlbBaHHYECKOro
37IEMEHTA Ha TIOBEPXHOCTH MPOBOAHUKA MOABIAIOTCS 3apAAbl: NOJOXKHTEIbHBIC
BOJIM3H IOJIOKHTEILHOIO IIOJIOCA, OTPHLATENbHBIE BOIM3H OTPHLATENIBLHOIO
N0JIH0Ca — H BO3HHKAET JJIEKTPHUYECKHH TOK. 3aps/bl Ha MOBEPXHOCTH MPOBOJ-
HHKa CO3Jal0T B IPOCTPAHCTBE JJIEKTPHUYECKOE II0JIe, @ TOK — MATHHUTHOE [10J1€.
[TpoBOAHMK, MOAKMIOYEHHBIH K rajlbBAHUYECKOMY JJIEMEHTY, MPOXOIHT 4epe3
otBepcTHe B nocke. Ha pucyHkax 1-4 mpH NOMOIIM CHIOBBIX JHHHHA (JIMHHMA
noJis) U300paXkeHbl JNEKTPUYECKOE U MATHHTHOE MOJs, CO31aBaeMbIe IIPOBO-

Sy

v

HHMKOM (BH CBEPXY). YCTaHOBHTE COOTBETCTBHE MEXY. BUAAMH MOJIS U PUCYHKaMH, H300paKalOIMMH CHIIO-

BbIC JIHHHH.

K kaxaoi no3uuuu nepBoro cronbua nmoadepure COOTBETCTBYIOLIYIO MO3HUHMIO BTOPOTO M 3alUILHTE B
Tabnuiy BeIOpaHHBIE TH(PHI.

BH/IbI [TOJIA
A) 3neKTpHYecKoe 1oJie
b) MaruuTHOe nosie

W30BPAXEHU S CUJIOBBIX JIMHUI

YA

«V

% Puc. 1

VA VA

v

><V
Q

Puc. 2 Puc. 3

1y

2) 3)

OrBer:
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187 (b, BO). D1eKTpoH H MPOTOH BJIETAOT B OQHOPOAHOE MAarHHTHOE TOJiE TIEPTIEHIHKYAAPHO BEKTOPY
MAarHMTHOH HHIYKUMH CO CKOPOCTAMH ¥ M 2v. OTHOLICHMe MOZYNA CWibi, AeHCTBYIOMIEH Ha 3JIEKTPOH CO
CTOPOHBI MArHUTHOTO HOJISA, K MOAYJIIO CHJIBI, EHCTBYIOIIEH Ha MPOTOH, PaBHO

N4:1 2)2:1 3)1:1 4)1:2

188 (I1, KO). JIBe YacTHIIBI ¢ ONMHAKOBBIMH 3aps/IaMH M OTHOLICHHEM MAce " = 4 prererm B OJTHOPOJTHBIE
. m2
MarHUTHBIE 110715, BEKTOPhl MArHUTHOH HHIyKIMH KOTOPBIX IEPICHIMKYIIAPHBI HX CKOPOCTSAM: NEPBad — B MOJIE C

. . " T
MHIyKuMed B, Bropas — B nosne ¢ uuaykumer B,. Haiimure oTHowIeHNe BpeMeHF‘-, 3aTpa4YeHHbIX YaCTHMIIAMH Ha
. 2

OIMH 000POT, €CIIM OTHOIIECHHE HHAYKIMH % =2.
1

Ortger:

189 (B, C). YcTaHOBHTE COOTBETCTBUE MEXIY ONpeneneHHeM (pU3HuecKoi BETHYUHBI U Ha3BaHUEM BEJIH-
YHHBI, K KOTOPOMY OHO OTHOCHTCH.

, ) OU3SUYECKAA
OITPEJIEJIEHHUE BEJIMYMHA
A) IpowusseneHne MOyl BEKTOpa MArHUTHOM MHIYKIMH Ha CHIIy TOKa, [UIMHY y4acTka 1) MaruuTHas
[POBOJIHUKA H HA CHHYC YIJIa MEXTy MarHUTHON HHIYKIMEN H YJaCTKOM IIPOBOTHHKA HPOHHLAEMOCTE
B) OrHomreHne MOIyJI1 BEKTOpPa MarHUTHOH MHAYKLIMH B OJHOPOIHOM CPEAE K MOMYTIO cpensl
BEKTOpa MarHMTHOM MHIYKLIHH B TOM K€ TOUYKE IPOCTPAHCTBA B BAKyyMe 2) MaruuTHbIH
HOTOK
A b 3) Cwuna JlopeHna
4) Cuna Amriepa -
190 (B, BO). IIpoTOH p MMeET CKOPOCTb U, HAlPaBJIE€HHYIO IOPH3OHTAIBHO —>
BJIOJIb TIPSAMOTO JUIMHHOTO MPOBOAHMKA ¢ ToKoM / (cM. pucyHok). Kyza HamnpasiieHa p %
AelcTByIomas Ha NpoToH cuna Jlopenna? B
1

1) nepneHaUKYIAPHO IUIOCKOCTH PUCYHKA oT Hac @
2) BEpTUKAIBLHO BBEPX B IUIOCKOCTH PHCYHKa T

3) rOpU30HTAIBLHO BJIEBO B IUIOCKOCTH PUCYHKA «—
4) BEpTHKIPHO BHHU3 B IULIOCKOCTH PUCYHKa 3

191 (B, BO). Hon Na+ Maccoii m BIIETa€T B MATHUTHOE TI0JIE CO CKOPOCTBIO V MEPIIEHAUKYIAPHO JIMHHAM
MHIyKIHH MarHUTHOTO TOJiA C HHAYKIHed B. Panuyc opOUTEI HOHA MOXKHO PaCcCUMTATh M3 BHIDOXKCHHA

mve mvB
H— 2
) B )

eB mv

3)— 4)—

mv eB
192 (b, KO). Y4actok nmpoBoiHHKa JIHHOH 10'CM HaxoAHTCA B MarHMTHOM IIOJI€ uHAyKumeit 50 MTo.
Cuna Amnepa pH NEpeMENIEHHH IPOBOAHNKA HA 8 CM B HAIPABJICHUM CBOETO ACHCTBHA COBEPIIAET paboty
0,004 Jx. YeMy paBHa CHJa TOKa, IPOTEKAIOIIETo 110 NPOBOAHMKY? [IpOBONHMK PACIIONOXKEH MEPIECHAMKY-

JAPHO JIMHUAM MarsUTHOM HHIOYKIHHA.

OrseT: A
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193 (11, KO). Ha pucyHke npeacTaBleH rpadpHk H3MEHEHHS CUIbI TOKA B Ka-
TYWKe ¢ HHAYKTHBHOCTBIO L = 6 I'n. Benmmuuna 3/1C caMOHHIYKIHH paBHA

OrTBerT: B

194 (B, BO). MaruuTHbI# NOTOK Yepe3 3aMKHYThIi BHTOK, IOMEILECHHBIA B OIHOPOAHOE MarHUTHOE NOJIE,
3aBHCHT

1) TOJIBKO OT MOMYJIs1 BEKTOPa MAarHUTHOH HHIYKUHH

2) TOJILKO OT yTJIa MEXJIY BEKTOPOM MarHMTHON HHIYKIHH H IUIOCKOCTBIO BUTKA
3) TONBKO OT IUIOLIAH BUTKA ’

4) ot Bcex Tpex (HhaKTOpOB, NEPEYHCIICHHBIX B 1) — 3)

195 (I1, KO). B 3amTpuxoBaHHOH 00J1aCTH Ha PHCYHKE HNEHCTBYET OJHO-
POJIHOE MarHUTHOE MNOJNE, NIEPNEHANKYIPHOE TUIOCKOCTH PHCYHKA, C HHIYK-
umeit B = 0,1 Tin. KBagpaTHy0 NpoOBOJIOYHYIO PaMKY, CONIPOTHBIIEHHE KOTOPOH 1
10 OM u pyuHa cropoHs! 10 cM, MepeMemanT B 3TOM HOJe B TUIOCKOCTH pH-
CYHKa TOCTYTiaTeJbHO paBHOMEPHO C HEKOTOpoii ckopocTeio V. IIpu nonana-

HHH paMKH B MarHHTHOC NOJIE B ITOJTOXXCHHH 1 B HeH BO3HHKaET HHIOYKIHOH-

HBIH TOK, paBHBIH 1 MA. KakoBa CKOpPOCTE IBHXEHHSA paMKH?

OrTser: M/c

196 (b, BO). Ha pucyHnke npuBeaeH rpaduk H3MEHEHHs CHIIBI TOKa B
KaTyIIKe HHIyKTHBHOCTH OT BpeMeHH. Moxymp DJIC caMOMHIOyKiuu mpu- LA
HUMaeT HaubonbIee 3HaYeHUE B IPOMEXXYTKE BpEMEHH \

12

1)0-1¢ 2)1-5¢ 3)5-6¢ 4)6-8¢

=
N,
=3
cof--—---

tC

197 (I1, C). IlpoToH B OMHOPOOHOM MAarHUTHOM I0JI€ ABHXKETCH MO OKPY)KHOCTH OMpPENEICHHOTO PaaHy-
ca. B 310 e moJe ¢ Toi Xe CKOPOCTBIO BIETaeT (-4acTulia. Paauyc OKpyKHOCTH, LIEHTPOCTPEMHTEIBHOE yC-
KOpEHHE H NepHoJ 00palieHHs 0-9acTHIIBI [0 CPABHEHHUIO C IPOTOHOM:

1) yBemnuurcs
2) yMeHBIIHTCA
3) He U3MEHHUTCH

3anummre B TabaMiy BeIOpaHHBIE HUQPHI U1 KaxaoH ¢usnyeckor BenuuuHbl. Lugpsl B oTBETE MOTYT
HOBTOPSTHCA.

enrpocTpeMurenbHOE

Pagnyc okpyXHOCTH YCKOpEHHE Ilepuon obpamenus




198 (I1, BO). YeTblpe 0aMHAKOBBIX IIPOBOJIOKH JJAMHON L Kaaas, CBA3aHHBIE HA KOHIAX HIapHUpPaMH,
00pa3syIoT KBajIpaT, NOMENIEHHbIH B MATHUTHOE NOJe MHAYKUKeH B, MepeHauKyIApHOe IUIOCKOCTH KBaJipa-
Ta. ConpoTHB/IEHHE KaX/I0H POBOJIOKH paBHO R. Kakoil 3apsix IpoTedeT Yepes raibBaHOMETP, COSAMHEHHbIH
TI0C/IE/IOBATENLHO C OJIHOH H3 NPOBOJIOK, €C/TM POTHBOTIONOXKHBIE BEPUIMHbI KB4/[paTa PaCEATHBAIOT JI0 TeX Top,
TI0Ka OH HE MPEBPAILAETCs B IPAMOMH IIPOBOJHUK?

1) B_L2 2) __Blz AR 4 8R
R 4R BL BL

199 (I1, KO). Kpyraslii mpoBosioYHbIH BUTOK IUIOMAAH S = 2 M? PacloiokeH NepHeHANKYIAPHO THHHAM
BEKTOpAa MarHUTHOH MHIYKIMHM OJHOPOJHOTO MarHMTHOTO IOJis. BenMunHa BEKTOpa MarHUTHOM MHIYyKLHH
pasHa 0,04 Ti. 3a Bpemst Af = 0,01 ¢ MarHMTHOE MO/ PABHOMEPHO CIIAJAET 10 HYJIS. Yemy paBH;a QC un-
AYKLHH, TeHEpUpyeMast IpH 3TOM B BUTKe? MHIyKTHBHOCTBIO BUTKA NpeHeOpeyb.

OtBeT: B

200 (b, BO). TIo aByM penbcam, COETUHEHHBIM IMEPIICHIHKYIIAP-
HOH nepexnajnHoON (CM. PHCYHOK), HAYHHAIOT TAHYTh IIEPEMBIYKY B
HaInpaBJICHHH, YKa3aHHOM CTpPeNKoi. Bcs KOHCTPYKIIHS pacrosioxeHa B
MarHHTHOM IIOJIe, TEPIEHAHKYIAPHOM IUIOCKOCTH, 00pasyeMoil peb-
caMH. B kakOoM HanpaBJeHHM IEHCTBYET CHIIa CO CTOPOHBI MArHUTHOTO

® D
S
alo

D
D D

I10JI1 HA BO3HHKAIOMIMH MHIYKIHOHHBIH TOK B IIepeMBIUKe?

1) BipaBo —

~ 2) BIIEBO
3) B IWIOCKOCTSH JiHCTa ®
4) U3 WIOCKOCTH JucTa ®

201 (b, BO). Ilpu nponyckaHuu 4epe3 KaTYIIKy C cepneqHPiKOM W3MEHSIOMETOCH BO BPEMEHH TOKa Y

KOHLia CEpACUYHHKA

1) BO3HHKAET TOJBKO NIEPEMEHHOE MarHUTHOE T0JIE

2) BO3HHKAET TOJBKO MEPEMEHHOE BHXPEBOE HIIEKTPHUECKOE T10J1E

3) BO3HHMKAET U NIEPEMEHHOE MarHUTHOE, U NIEPEMEHHOE BUXPEBOE IEKTPHUECKOE I0JIE
4) He BO3HHKAET HY MarHUTHOT O, HH 3IEKTPHYECKOTO IMoJIeH

202 (b, BO). KakoH u3 nepeyuciaeHHbIX HHXKE HNPOLIECCOB OOBACHAETCA ABJICHHEM 3JIEKTPOMAarHUTHOH

HUHIYKLUH? _
1) B3aMMHO€ OTTAJIKMBaHHE NABYX MAapaJUICIbHBIX IPOBOJHUKOB C TOKOM, II0 KOTOPHIM TOKH IIPOTEKa-
IOT B TIPOTHBOIIOJIOXKHBIX HAallpaBJICHHAX

2) caMONpOM3BOJIbHBIN pacnaf saep
3) oTKIOHEHHE MAarHUTHOH CTPEJIKH BOJIH3U IPOBOJHHKA C TOKOM

4) BO3HHKHOBEHHE TOKA B METAJUIMYECKOH paMKe, HaxozsmeHcs B IOCTOSHHOM MarHMTHOM I10J1€, TIPH
H3MEHEHHUH (POPMBI paMKH
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203 (B, BO). Pamuycsl OKpY>XHOCTEM, 10 KOTOPBIM JABHXYTCA 0. -4acTHIA (R,) u snexrpoH (R) (m, =

7360m_; q, = 2q,), BIETEBIIHE B OJHOPOIHOE MATHUTHOE MOJIC NEPNICHHKYIIIPHO BEKTOpY MAarHMTHOH HMHIYK-

MM C OZHO# U TOi k€ CKOPOCTBIO, COOTHOCATCS KaK

1) R, =7360R,
2) R, =3680R,
3) R,=4R,
4) R,=2R,

204 (T1, BO). B ogHOpoAHOM MarHuTHOM moJie Bokpyr ocH AC ¢ oqMHAKOBOH 4acTo-
TOM BpamIAlOTCA JIBE OJMWHAKOBbIE NMPOBOMALIME PaMKH (CM. pHCYHOK). OTHoIUeHHE aM-
mIHTyAHbIX 3Hauenuit DJIC uumykuuH I : II, renepupyemeix B pamkax I u II, paHo

1)1:4 : ONOJX <, ‘__/“
2)1:2 ® ®le e
)11 ® @@ @
4)2:1 C

205 (I1, BO) B nexoTtopo# 061acTH NpPOCTpaHCTBa CO3-
JIaHO OAHOPOJIHOE MarHUTHOE MoJe (cM. pHcyHOK). KBaapart-
Has MeTaJulMyeckas paMka IUIomiagy S OBMXKETCS 4epes rpa-
HALly O3TOH o00JacTH C TOCTOSHHOH CKOPOCTBIO U,
HaHpaBHeHHOﬁ BAOJIb IUIOCKOCTH paMKH H NEPNEHAHKYJIIP-

HO BeKTOpPY MarHuTHOM mHaykuuu B. DJC uuayxuwuw, re-
Hepupyemas IpH 3TOM B pamke, paBHa &. Kakoi craner
DJC, ecnu Tak ke OyneT IOBHUraThCs KBaaparHas paMKa
miomwaay 4S5, U3roTOBIEHHAs U3 TOTO XK€ MaTepHaa’?

PRI

nt i

3)2& 4)3€

206 (b, BO). Ilepnoa obpaieHus 3apsskeHHOH YacTHLIBI B HHKIOTPOHE NPH YBETHYEHHH €€ CKOPOCTH B 2
pasa... '
' PaccMOTpUTE HEPENATUBUCTCKHUH Ciry4ait (v << ¢).
1) yBenuuutca B 2 pasa
2) yBennuHTcs B 4 pasa
3) yBenuunrca B 16 pa3
4) He H3MEHHUTCH

207 (b, BO). Karymika HHIYKTHBHOCTH MOAKIIOYEHA K HCTOYHHKY MOCTOSHHOro Toka. Kak msMeHurcs
3HEPrHs MarHUTHOrO MOJIs KAaTYIIKH MPH YBEITHMYEHHH CHIIBI TOKa Yepe3 KaTywKy B 3 pa3a?

1) ymesnbmmTca B 9 pa3
2) yMeHbIINTCA B 3 pa3a
3) ysenuuurcs B 9 pa3
4) yBenuunTcd B 3 pasa
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208 (I1, C). Yactnua maccoit m, Hecymas 3apsj g, ABHXETCS B OJHOPOJHOM MAarHHTHOM IIOJIE C HHIYK-
LHeH B 10 OKpYXHOCTH pajauyca R co CKOpOCThio u. UTo mpousoiizer ¢ pajrycoM OpOMTEI, TEPHOAOM 0bpa-
IICHHs ¥ KHHETHYECKOH 3HEpruei YacTHLbLI IPH YBENHYEHHH CKOPOCTH IBHKEHHS?

JU1st KaxK[0# BETMYMHBI OTIPEIETIUTE COOTBETCTBYIOLIMI XapaKTep H3MEHEHHA: -

1) yBenuuurcs

2) yMeHbBIIUTCA

3) He H3MEHHTCH

3anmmure B TabaHUy BhIOpaHHbIE UHQPHI J11 KaXI0H dusHuecKoi Benuuunbl. L{udpsl B oTBeTE MOryT

IMOBTOPATBHCA.

Paauyc opOutst Ilepuon obpanienus KuneTHueckas sHeprus

TemaTudecknii 610k Ne 9 «JneKTpoMarHUTHBbIE KOJIEOAHHSA H BOJHLD»

209 (b, BO). B xonebarensHOM KOHTYpe MOCIIE pa3psIKH KOHAEHCATOpa TOK MCYe3aeT He cpasy, a Io-

CTCNICHHO YMCHBIIACTCA, II€PE3apsAKaAsA KOHACHCATOP. 1O CBA3aHO C ABJICHHEM

1) uHEepLHH

2) 3NIEeKTPOCTaTHYECKOH HHIYKLIHH
3) caMOMHIYKIHH

4) TepMO3NEKTPOHHOH 3MHCCHHU

210 (B, BO). B kone6arensHOM KOHType B HadallbHbIi MOMEHT BPEMEHH HANpPsDKEHHE Ha KOHAEHCATOpe
MakcHManbHO. Uepes kakyio Jomo nepuoaa T 31eKTpOMarHUTHBIX KojleOaHHH HalpshkeHHE Ha KOHJEHCAaTope

CTaHeT paBHBIM HYIIO?

T T r
1) — 2) — 3) — 4HT
)7 )3 )7 )
211 (b, BO). Kak H3MeHHTCS 4acTOTa COOCTBEHHBIX 3JIEKTPOMAarHUTHBIX KOJIe- C
GaHHMi B KOHTYpe (CM. PHCYHOK), eciH K104 K nepeBecTd u3 nonoxenus 1 B mosno- "
xeHue 2?7 ' H
L2
1) yMeHBIIUTCA B 2 pa3a - -
s 1K

2) yBeJIMYUTCA B 2 pa3a
3) yMeHbIIHMTCA B 4 pa3a
.4) yBenuuurcs B 4 pasa

212 (11, BO). Ha pucyHKe npuBeseH rpaduk 3aBHCHMOCTH CHIIBl TOKa OT BPEMEHH B KONeGaTelbHOM
KOHTYpE, COCTOSIILIEM H3 NOCJIEN0BaTeIbHO COEJMHEHHBIX KOHICHCATO-

i, MA : pa M KaTYLIKH, HHAYKTHBHOCTB KOTOpO# paBHa 0,2 I'n. MakcuManbHOe
> /\ " 3Ha4YeHHe JHEPrMH MarHUTHOrO IOJIs KaTyIUKH PaBHO
1 2\3 /4 5 6 ¢, i -
s MO 1)2,510° M 1510° Tk 1)510° Mk 1) 10 I
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213 (I1, KO). B Tabnuue nmoka3aHo, Kak M3MEHsJICS 3apax KOHJIEHcaTopa B KonebaTeIbHOM KOHTYpE ¢ Te-
4YeHHEM BPEMEHH.

t,10°¢ 0 1 2 3 4 5 6 7 8 9
q,10° Kn 2 [ 142 0 [-142] =2 [-142] 0 [142] 2 | 142

BrlunciiuTe HHIYKTHBHOCTH KaTYIIKH KOHTYpa, €ClIH eMKOCTh KoHJeHcaTopa paBHa 50 n®. Orser ok-
PYTJIMTB O LETIbIX.

OrTBerT: ml'H

214 (b, BO). B nabope panuoneTanei /Uil H3rOTOBIEHHSA NIPOCTOTO KOJIEOATENBPHOTO KOHTYPa HMEIOTCA
ABE KaTYUIKH C HHAYKTUBHOCTAMM L, = 1 MKI'H M L, = 2 MKI'H, a Takke 71Ba KOHIEHCATOpa, EMKOCTH KOTOPBIX

C, =30 n® u C, = 40 n®. [lpu kaxoM BbIGOpE BYX JEMEHTOB U3 3TOro Habopa YacToTa COGCTBEHHBIX KOJIE-

6aHui KOHTYpa v Oyjer HanOoIbLIEH?
HLuC  2)LuC, 3)L,uC, 4HYLuC

215 (B, BO). Yunrens coGpai Lenb, MPEACTABIEHHYIO Ha PHC. |, COEIMHUB KaTyIKy ¢ KOHIECHCATOPOM.
Cuavana KoH€HCaTOp ObLI MOAKIIOYEH K MCTOMHHKY HANPSDKEHHUS, 3aTEM TEPEKIIIOYATeNhb ObLI NEpEBEJEH B
nojoxenue 2. Hanpsokenue ¢ KaTylIKd HHIYKTHBHOCTH IIOCTYNAeT B KOMIBIOTEPHYIO M3MEPHUTEILHYIO CHC-
TEMY, M PE3YJIbTaThl OTOOpaXKaIOTCs Ha MOHUTOPE (pHC. 2).

610K KOMIBIOTEPHOH
HSMCPHTCHBHOﬁ CHCTEMBI

HCTOYHHK
HalpsOKCHHA

Puc. 1 Puc. 2

Yro ucciaeroBanoch B OMbITe?

1) aprokoneGarenbHbI Npowecc B reHepaTope

2) BBIHYX/IEHHbIE JIEKTPOMAarHUTHBIE KONEGaHNs
3) sBneHue 2EKTPOMATHUTHOH HMHIYKIHH

4) cBOGOIHEIE MEKTPOMArHHTHBIE KOJE6aHHMS

216 (b, BO). HampsbxeHue Ha BLIXOJHBIX KIIEMMax IeHepaTopa MeHsieTcs 1o 3akouy U(t) = 280 cos 100t.
HedcTByolee 3HaYCHHE HANIPSHKCHUA B 3TOM CIlydae PaBHO

1)396 B 2)280 B 3)200 B 4)100 B
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217 (b, BO). IloBsimaromui TpaHC(bopmaTop Ha 3JIEKTPOCTAaHIHAX HCTIOIB3YETCS IS

1) yBENMYEHUA CHIIBI TOKA B JIMHUAX 3JIEKTpoOIepeaay

2) yBeIM4EHHS YaCTOTHI IEPEIABAEMOro HaIpsKEHUA

3) yMEHbBIlIEHHA YaCTOTHI NEPeJaBaEMOr0 HATIPSHKECHHS

4) yMEHbLIEHHS JOJIH TIOTEPSHHOH HEPIUM Ha IHHUAX JIEKTPoNepeaay

218 (b, BO). B xakoM H3 NpUBEIEHHBIX CIy4aeB B IPOCTPAHCTBE BOKPYT OIIMCAHHOTO 0OhEKTa BO3HHKA-

€T JJICKTPOMArHHTHas BOJIHA?

1) ITo MpoBOAHMKY TEYET NEPEMEHHBIIH TOK.

2) I1o IpOBOJHUKY TEHET NOCTOAHHBIH TOK.

3) 3apshkeHHas 4acTHIA ABHXKETCA PAaBHOMEPHO M NPAMOJIMHENHO.
4) Marsut ABHXETCSA NPAMOJHHEHHO U PABHOMEPHO.

219 (b, BO). Bribepute npaBuibHOe(-bI€) yTBEpKACHHE(-5):

I. MakcBeu1, ONUpasich Ha SKcriepuMeHTs Dapajiess M0 HCCIEN0BAHHIO IEKTPOMATHUTHON HHIYKUHH,
TCOPETHYCCKH MNPEACKa3aJl CYHIECTBOBAHHE 3JICKTPOMAarHuTHBIX BOJIH.
I1. 'epu, onupasich Ha TEOPETHUECKHUE NpeCKa3aHHA MakcBeLia, 0OHapy> KW JJIEKTPOMAarHUTHbIE BOJIHBI

3KCIIEPUMECHTAJIBHO.
III. Makcsen, OIIHpAsACh Ha SKCIICPUMCHTBL Fepua IO HCCIICAOBAHHIO 3JICKTPOMArHHTHBIX BOJIH, CO31aJl

TEOPHIO HX PACIIPOCTPAHEHHS B BaKyyMe.

v

1) Tonbko I
2) Tonbko 11
3) Tomsko 111

4)Iull
220 (11, BO). EMKOCTb KOHIEHCAaTOpa, BKJIIOYEHHOTO B LiETIh IEPEMEHHOrO TOKa, paBHa 6 MK®. YpasHe-

HHe KonebaHHuit HanpshkeHUs Ha KoHAeHcatope umeet BUA: U = 50 cos(1 - 10°t), roie BCe BETHUHHBI BHIpaXKe-

He1 B CH. Hajigute aMIMTy Xy CHIIBI TOKA.

11,6 A 2)81A 3)0,3A 4)0,6 A

s

221. (B, BO). BuiGepute cpenu MpUBEAEHHBIX IPHMEPOB 3IEKTPOMArHUTHOE M3IYYEHHE C MUHUMAJILHON

JUIHHO#H BOJIHBI.

1) peHTreHoBckoe

2) ynbsTpaduoneToBoe
3) uHppakpacHoe

4) BHUIUMOE

222 (B, BO). KonebaTenbHbli KOHTYP COCTOHT M3 KaTyIIKH HHIYKTHBHOCTH H KOHACHCaTopa. B HéM Ha-

OII01aI0TCA TAPMOHHYECKHE JIEKTPOMArHUTHBIE KoseOanus ¢ nepuonom T = 5 Mc. B HavanbHbIi MOMEHT Bpe-
MEHH 3apsiJi KOHJEHCATOpa MakcHMalleH H paseH 4-10-¢ Kii. Kakos 6yzer 3apan KOHeHcaTopa 4epes t = 2,5 Mc?

1)o0 2)2-10°Kn 3)4-10° Kn 4) 8-10° Kn
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223 (B, BO). Kak u3MeHHTCS NepHoA COGCTBEHHBIX 3IEKTPOMArHMTHBIX Koueba-
HHIi B KOHType (CM. DHMCYHOK), €CIH KII0Y K nmnepeBecTH U3 NOJNOXECHHA 1
B MOJIOXeHHe 27

1) yBemuuuTcs B 4 pasa
2) yMeHbILUTCA B 2 pa3a
3) yBenumTcs B 2 pasa
4) ymeHbIIUTCS B 4 pa3a

224 (B, BO). B 31eKTpOMarHUTHOH BOJIHE, pacnpocrpanx}omeucsl CO CKOPOCTBIO U npoucxomn KoJIe-

0aHHs BEKTOPOB HANPIKEHHOCTH IJIEKTPHYECKOTO MOJIA E H MHIYKIHH MarHUTHOTO TOJIs B IMpu >THX KO-
> > v
neGanusX BekTophl E, B, D HMEIOT B3aMMHY10 OPHEHTALHIO:

D BIEID

2) B1E OLB, E|D
3 BLE,BLE DB
4 BLE ELD BLD

-
-

225. (I1, KO). B aByx HaeansHbIX KojeOaTeNbHBIX KOHTypax INPOUCXOIAT HE3ATyXalolKe JJICKTpOMar-
HUTHBIE KOJIeOaHus. MakCHManbHOe 3HaueHHe 3apsaga KOHAEHCaTopa BO BTOPOM KOHTYpe paBHO 6 MKKI. Am-
IUIMTY/a KoNeOaHHH CHIIBI TOKA B MEPBOM KOHType B 2 pa3a MeHbIle, a NEpHOJ ero konebanuit B 3 pasa
MeHbIIE, YeM BO BTOPOM KOHType. OnpeennTe MAKCHMATbHOE 3HAaYeHHE 3apsja KOHIEHCATopa B MEPBOM
KOHTYpE.

OrTBerT: MKKn

226 (I1, C). Konnencatop xonebaTenbHOro KOHTYpa 3apsHKaloT OT HCTOYHHKA ITOCTOSHHOTO HANpsKEHHS,
a 3aTeM 3aMbIKAIOT Ha KATYLIKH C PasTHYHBIMH MHIYKTHBHOCTAMH: L;, L, L;. TlonGepute Bo BTOpoM cTonbue
TabIMUBI CI0BA, IPaBUIIFHO XapaKTEPU3YIOIIHE H3MEHEHHS NapaMeTPOB rapMOHHUYECKHX KojebaHuil B Kole-
GaTebHOM KOHTYpE NPH YMEHBIICHHH HHIYKTHBHOCTH KaTyIIEK B TAKUX OIBITAX

JU1s KaxIod BETMYMHBI ONPEAENIHTE COOTBETCTBYIONIMI XapaKTep H3MEHEHHS:

1) yBenHuuTes '

2) yMeHbIIUTCS

3) He U3MEHHTCS

3anumure B Tabnuiyy BeIOpaHHBIE HHGPBI AT KaxA0H (u3nyeckol BenuuuHbl. 1ludpsl B oTBETE MOTYT
MIOBTOPATHCA.

AMIUHTY DA o AMIuIMTY 12
. YA YacToTta KojieOaHu# ATy,
KOJIeGa}mH 3apA1a KOHJICHcaTopa Koje0aHHui CHJIBI TOKa
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TemaTr4eckuii 6110k Ne 10 «[eomeTpHuecKas ONTHKA»

227 (b, BO). Hcrounuk cBeta HenpaBHIBHOM (OpMBI S oTpakaetcs B ILIOCKOM 3epkaine ab. Ha kakom
PHCYHKE BEPHO [I0Ka3aHO H300paXeHHe S, 3TOr0 HCTOYHKKA B 3epKaie?

1 2 3 4
B T . Y
a b a b a b a b

228 (11, KO). K noTonky KOMHaTBI BHICOTOH 3 M NpPHKpEIUIEHa JTIOMHHECIIEHTHAS JIAMIIA JUTHHOH 1,5 M.
Ha BeicoTe 1,5 M OT mosa mapajuieibHO €My paclONOXeH KPYI/bId HENpO3pauHbii JUCK JuameTpoM 1,5 .
LleHTp aMIIbI M LEHTP AKMCKA JIEXAaT Ha OJHOH BepTHKaH. OnpeneMTe MUHHMAILHEIH JIMHEHHBIN pa3Mep TeHH
OT JMCKa Ha MOJy.

OrtBerT: M

229 (b, BO). Kak u3MeHHTCA yron MeXIy Na/[aiolliM Ha IUIOCKOE 3€PKaI0 U OTPaXKEHHBIM JTyYaMH MpH

yBEJIMYEHHH yIuia najneHds Ha 1007

1) He H3MEHHTCA

2) ysenu4urcs Ha 5°
3) ysenuuurcs Ha 10°
4) yBenuuuTcs Ha 20°

230 (b, KO). PaccrosHue oT kapannama 10 ero U300paxKeHus B IUIOCKOM 3epkaiie 6b10 paBHO 50 cM.
Kapangam oToqBHHY/IH OT 3epKana Ha 10 cM. UeMy cTaio paBHO pacCTOAHHE MEXAY KapaHAAlIOM H €ro H3o-

OpaxxeHuem?

OTtBeT: cM

231 (b, C). YcTaHOBHTE COOTBETCTBHE MEXIY THIOM H300pakeHHS B COOMpaIOILEi JIMH3E ¢ GOKYCHBIM

pPacCTOAHHEM Fu pacCTOAHHUEM a OT UCTOYHHKA CBETA N0 JIMH3BI.

PACCTOSIHHUE a OT JIMH3bI THUII
JO UCTOYHHUKA HN30BPAXEHHUA
A)0,5F 1) yMeHbIIIEHHOE, IEHCTBUTEIBLHOE
b) 1,5F 2) yBeIHYCHHOE, IEHCTBHTEILHOE

3) yBenn4ueHHOE, MHUMOE
4) yMeHbIIEHHOE, MHIMOE

A b
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232 (b, KO). JIya AB npenomisercd B Touyke B Ha rpaHuue paszaena
ABYX CPeX C TOKa3aTessMH NpenoMiIeHus n, > n, ¥ uaetr no mytu BC (cm.

pucyHok). Ecim nmokasatens », yBelIMYHTB, COXPaHHB YCIOBHE 1, > H,, TO

nyd AB nocne npenomiieHHs NOHAET 1O My TH

OrtsBerT:

233 (B. KO). Ha pucyske nokasaH XoJ JIy4eH OT TOY€YHOT0 HCTOYHHKA CBETA A 4EPE3 TOHKYIO JIHH3Y.

YeMy npHMepHO paBHa ONTHYE- 7 :
ckas cuia JHH3BI? OTBET OKPYTIIHTH PN -y i
JI0 LIENbIX. R NN
: e ot T ot e S LR o TN
T
y
Ortger: JUTTP

234 (B, BO). Jlyu cBera najaet u3 Bo3ayxa B OeH3HH (IIOKa3aTelb peoM-
JIEHHA £;), 3aTEM MPOXOAMT Yepe3 CTEKISHHYIO IUIACTHHKY (I1OKa3aTenb Ipe-
JIOMJICHHA 1), @ 3aTeM Yepe3 CJIoM BOABI ([ToKa3arens npeaoMieHus #3). Ha pu-
CYHKE MOKa3aH XoA jy4a cBera. [lokazaTenu mpenoMiIeHHs CpeJl COOTHOCATCA

crenayomuM obpazom:

1) m<m U n>n;
2) m<m<mns
3) n>ny>ns

4) m>nm u m<n

235 (I1, KO). Ha pucyHke naH xon Jydei, mogydeHHSIit MPH UCCIICAOBAHAH .
NIPOXOXICHHA JIy4ya 4Y€pe3 IUIOCKONapaUIesbHy IO IUIACTHHY. YeMy paBeH oKasa-
Telb MPENTOMIICHUS MaTepHalla IUIaCTHHBI. HAa OCHOBE 3TUX HaHHBIX? OTBET OKpYr- Y.

JIUTh OO ACCATBIX.

Orger: r/

89



236 (I1, C). UccrnenoBanucy BO3MOXKHBIE CTIOCOOBI HAOMIOIEHH TIOJIHOrO BHYTPEHHETO OoTpaxkeHus. B nep-
BOM U3 HHX Y3KMH ITy4OK CBeTa IWIEN M3 BO3MyXa B CTEKIO (PHUC. 1), BO BTOPOM — M3 CTEKJIA B BO3AyX (pHC. 2).
(TToxazaTenb NpenoOMIIEHHS CTEK/IA B 000HX ClTyyasx 7.)

IIpH KaKHX yTJ1aX TaJeHUs BO3MOXHO HabII0IeHHE 3TOro ABIEHHA?

K xaxpmo#t mo3uiuy nepBoro croyibua noadepure COOTBETCTBYIOLUIYIO MO3HIMIO BTOPOrO M 3alHMIIHTE B
TaOJIHMILy BEIOpaHHBIE HHPPHI 1I0J COOTBETCTBYIOIMMH OyKBaMH.

CIIOCOBb HABJIFOAEHU A YCJIOBUS HABJIIOAEHUA
A) cBeT HIET U3 BO3[yXa 1) HabmonaTh HENB3S HU
B CTEKJIO [IpH KaKHX yrJjax na-

Q ' JE€HUA
2) wHabmogaercs npu

) 1
a > 0, I sing, = —
n

3) wabmogaercs npu

Puc. 1
b) cBerupéruscrexkna Qa <0, T sInQ, = —
’ B BO3yX \ v n
‘ 4) HabmomaeTcs NpH
. ‘ o > o, TI€ Sing, =n
Puc. 2
A , b

OtBeT:

237 (B, KO). Ot 3xpana g0 MobwisHoro tenedona 30 cM. PoBHO nocepennHe MExIy TeneOHOM M 3K-
panom nyna. Korna TenedoH 3a3BOHHII, Ha 9KpaHe BOSHHKIIO 4YE€TKas, HO NEPEBEPHyTas dbamuna aboHeHTa.
KakoBo (OKyCHOE pacCTOSHHE JIMH3bI JTyTIbI?

OrTBeT: : cM

238 (b, BO). IIpeaMer pacrionoxeH 0T COOHPAIOIIEH JTMH3BI HA PACCTOSHHH, 6onbIneM qBOHHOrO HoKycC-
HOTO paccTosHus. M300pakeHHne IpeaMeTa ‘

1) MHHMOE ¥ HaXOJHUTCS MEXIY JIMH30H H dbokxycom

2) NeHCTBUTENLHOE H HAXOUTCS MEXY JIHH30H U ¢doxycom

3) nefCTBUTENLHOE H HAXOIMTCA MEXIY OKyCOM M JBOHHBIM doxycoM
4) neficTBUTENLHOE H HAXOMHUTCA 32 IBOHHBIM (OKYCOM

239 (B, BO). I'ne Haxomutcs M300pakeHHe CBETAIUEHCS TOYKH S S
(CM. pHCYHOK), CO3aBaeMOe TOHKO# coOuparouiei THH301? -):(— d
L X 4
1) B Touke 1 A
2) B TOUKE 2 2 3
3) B Touke 3

4) Ha 6eCKOHEYHO 60JIBIIOM PaCCTOSIHHH OT JIMH3BI
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240 (11, KO). HU3o0paxenue npeamera AB B
TOHKOH coOHpaiomieH JNHH3€ IpeACTaBIECHO
crpenkod A'B’ (cM. puUCyHOK). YKaxHuTe, Kakoi
u3 ayyei 1, 2, 3 win 4 npoxoaut yepe3 ¢Gokyc
JIHH3BI

OrTBerT:

241 (B, KO). Cobuparorias JHH3a JaeT YeTKoe H300paXKeHHe IUIAMEHH CBEYH Ha 9KpaHe, €CIM CBeya pac-
nosnaraercs Ha pacctosHud 0,2 M, a 3kpaH Ha pacctossHuM 0,5 M OT HH3bL. Beraucnurte GPokycHOE pacCcTosSHHE
JIMH3BI C TOYHOCTBIO IO COTHIX.

OrtBeT: M

242 (b, KO). IIpeamer BBICOTOH 6 CM pacloNoKeH IIEPIECHIHKY/ISPHO TIIABHOH ONTHYECKOH OCH TOHKOH CO-
Guparoniei MH3bI Ha paccTossHHU 30 cM OT ee omTuyeckoro nentpa. OnTuyeckas cuia JMH3bI 5 anrp. Haiiaure
BBICOTY M300paXkeHHs NpeIMeTa.

Otser: M

243 (b, KO). PaccrosHue HalTy4Ilero 3peHus JUis KOHKPETHOro 4enoBeka paBHoO 40 cM. Ha kakoM paccros-
HMH OT 3€pKajia EMy HY)KHO HaXOIMTHCs, YTOOB! JIyullle pacCMOTPETh CBOE H300paKEHHE B 3epKasie?
OrtBer: cM

. 244 (I1, BO). Ilpeamer, pacnonoxeHHbIH Ha GOKYCHOM PAacCTOAHHH OT COGHpaIOLIei JIHH3bI, EPENBH-
raloT K TpOHHOMY (OKYCHOMy paccTosHuio (cM. pucyHOK). Ero 4

H300pakeHHe MPH 3TOM JABHKETCS pY
1) H3 6€CKOHEYHOCTH K MOJIOXKEHHIO Ha pACCTOAHMH 2,5F ol I J I i
3F 2F F F 2F 3F

2) OT moj0XeHHs Ha pacCTOAHHH 1,5F B 6€CKOHEYHOCTD

3) ot paccTosiHMsA, paBHOTO 3F, K HOKyCy \
4) 13 GECKOHEYHOCTH K IOJIOKEHHIO HA PacCTOSHHUH 1,5F

245 (I1, BO). Ha pucyHke nokasaH X0 JIy4a yepes3 JIMH3Y.
Taxyro nMH3y HaZO NOCTaBUTH B OUKH Y€JIOBEKY, Y KOTOPOro
1) 6mm30pyKOCTh M MpoNHMcaHbl 04Ky + 10 anTp
| ] |

2) 61M30PYKOCTD M MPOIMHCAHB! OYKH — 5 ANTp } t W t \

3) 1anbHO30pPKOCTh M MPOMHUCAHB! 09KH — 10 anTp 10cn 20

4) nanbHO30PKOCTh M NMPOMUCAHBI OYKH + 5 anTp

246 (b, C) YcraHoBUTE COOTBETCTBHE MEX/IY ONTHYECKMM MPHOOPOM (YCTPOICTBOM) M THIIOM H306pa-
JKEHHS, MOJTyYaEMBIM C €T0 MOMOIIBIO.

OIITHYECKHE ITPUBOPHI | THIT U30BPAXEHN A
A) MyneTHMenna npoexKTop 1) yMeHBIIICHHOE, MHHMOE
b) JIBepHoii rinazok 2) yBeNMYEHHOE, JEHCTBHTENHHOE

3) YyMeHbLIEHHOE, AEHCTBHTENBHOE
4) yBeIMuYeHHOE, MHUMOE

A b
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247 (b, C). B onbiTe HUTh Hakaja JIAMIIOYKH PACIOJIOKeHa BOJIH3H TJIaBHOW ONTHYECKOM OCH TOHKOM
JMH3bI ¢ POKYCHBIM paccTOsHHEM F NEepNeHIUKyISIPHO 3TOH OCH. PacCTosHHE a OT JIMH3BI 10 CHpaIu GoJb-
e 2F. CHayana B ONBITE HCIONB30BATH COOMPAIOIIYIO JIMH3Y, a 3aTEM PAaCCEHBAIOLIYI0. Y CTAaHOBHTE COOT-

BCTCTBHUEC MCKOY BHIOM JIMH3EL, HCIIOJIb30BaBHICHCA B

OIBITE, U CBOMCcTBaMHU H300paxkeHHa. K kaxmon mo3u-

LMK 1epBoro cronbna noaGepHTe COOTBETCTBYIONIYIO MO3HIMIO BTOPOro CTONOIA M 3alUIUMTE B TaGnumy
BbIOpaHHBIE LIH(PBI 0] COOTBETCTBYIOIUMH OyKBaMH.

BHJ JIMH3bI

CBOHCTBA U30BPAXXEHUS
JeHCTBUTENBHOE, IEPEBEPHYTOE,
YMEHbLIEHHOE

MHHMO€, YMCHBIIICHHOEC, MPAMOC

JCHCTBUTEIBHOE, YBEIIMUECHHOE,
npsAMoe

MHHMMOE, YMEHBIICHHOE,
MEpEBEPHYTOE

A) nuMH3a 1)
coOHparomas

b) nmH3a 2)

paccenBaronas 3)

4)

Ortger: A

Temarnueckuii 010k Ne 11 «BosinoBas onTHKa»

248 (b, BO). ITyuok cBera najaet Ha coOHpaloOlIyIO JHH3Y NapauieIbHO €€ IJIaBHOH ONTHYECKOH OCH Ha
paccTOsHUH A OT 3ToH ocH. JInH3a HaxOQHTCA B BakyyMe, €€ pokyCHOe paccTosHHe paBHO F. C Kako#H Ckopo-

CTBIO PacIPOCTPAHSAETCA CBET 3a JIHH30#? CKOPOCTh CBETa OT HEMOJBHXHOIO HCTOYHHKA B BAKyyMe paBHa C.

249. (I1, BO). Ha nBe menu B 3kpaHe cleBa
najaeT IUIOCKas MOHOXPOMAaTHYeCKas CBETOBas
BOJIHA MEPHEHANKYIAPHO 3KpaHy. [[1MHaA CBETOBOMH
BonHbl A . CBeT oT miesieil S; 1 S;, KOTOPbIE MOXHO
CYMTATh KOT€PEHTHBIMH CHH(}A3HBIMH HCTOYHHKA-
MH, nocTturaet 3kpada J. Ha HéM Habmionaercs uH-
TepepeHIMOHHas KapTHHa. TéMHas moyoca B TOY-
Ke A HaOmonaercs, €Cln

RN

AW
@

A
1) $4-814=2k+1)-—, rae k— mo6oe uenoe 4HciIo
, 2

A
2) S$4 — 814 =2k-—, rae k — moboe nenoe YHCIO
2

3) SzA — S]A =

, Te k — moboe 11enoe Yucio
2k +1

A
4) $4 -84 = —,rae k— moboe 11e10€ 9HCI0
3k
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250 (I1, BO). Ha andpakumonnyio peumerky ¢ nepuonom 0,004 MM nagaer no HOpMAIH IUIOCKas MOHO-
XpoMaTHueckas BonHa. KonnuecTso AndpakuHOHHBIX MAKCHMYMOB, HabIII0/1a€MbIX C [IOMOLIBIO 3TOH pereT-

kH, paHo 19. KakoBa fnnHa BOJIHBI CBeTa?

1) 640 am
2) 560 um
3) 440 M
4) 580 M

251 (B, BO). B HeKOTOpOM CHEKTPAJILHOM JHAMa30OHE Yrojl MpejOMJICHHs Jyyed Ha IpaHHIe BO3XyX-
/ CTEKJIO TAJaeT C yBEIHYCHHEM JacTOTHI H3MyueHHA. X0 Jydedl Uit Tpex
OCHOBHEIX [BETOB MpH NMajeHHH 0€lI0oro ceera M3 BO3AyXa Ha IpaHHILY

paszena nokasas Ha pucyHke. L{uppam cOOTBETCTBYIOT 11BETa

3
2 1
1) 1-—xpacubiit 2) 1 —cunmi 3) 1 —xkpacubiii  4) 1 —cuHHA
2 — 3en1eHBIN 2 — KpacHBIH 2 — cuHUH 2 — 3eNeHbIA
3 — cuHMiH 3 — 3eneHbIN 3 — 3eneHbIH 3 — xpacHBI

252 (B, BO). Kakoe 13 nepeyHCIeHHBIX HH)KE CBOMCTB BOJIH ABJACTCA CIELH(HYECKHM JUIA dIeKTpOMar-

HHUTHBIX BOJIH, HE SIBJISACH OOLIMM CBOMCTBOM BOJH JI00OMH MPUPOIBI?

1) uaTepdepeHuns
2) nudpakums

3) npenomieHue
4) nosispu3anus

253 (b, BO). B kiaccuyeckoM omnbiTe FOHra mo audpakuuu mydok
CBETa, NPOLICAIIUNA Yepe3 y3Koe OTBEpPCTHE A, ocBellaeT OTBEpCTHA B H
C, 3a KOTOpBIMH Ha 3KpaHE BO3HHKAeT HHTep(depeHIHOHHAs: KapTHHA (CM.

PHCYHOK).

Ecnu yBeHYHTh paccTOsAHHE d BABOE, TO

1) paccrosHHe Mexay HHTEP(EPEHLITHOHHBIMH I10JIOCAMH YBEITHYHTCS
2) paccTOsTHHE MEXAY HHTepGEPEHLHOHHBIMH NOJI0CAMH YMEHBIIHUTCS

3) uHTepdepeHUHOHHAs KApTHHA HE H3MEHHTCS

4) uHTepdepeHIMOHHAsA KapTHHA CMECTHTCA IO IKPaHy BJIEBO, COXPAHUB CBOi BUJI

254 (I1, BO). Ha mnockyro Henpo3pa4HyIo IUIACTHHY C ABYMs y3KHMH NapajlieJibHBIMH ILEISAMH Najgaer
MO0 HOPMAaJIH IIOCKas MOHOXPOMATHYECKasAs BOJHA M3 3€JIEHOH YacTH BHAMMOIO CNEKTpa. 3a IUIaCTHHOH Ha
napajuleJbHOM €# 3kpaHe Habmonaercs uHTepdepeHuIHOHHas kapTuHa. EciM Mcnonp3oBaTh MOHOXPOMATH-

YECKHI CBET U3 KPaCHOI 4aCTH BUIMMOTO CIIEKTPA, TO

1) paccrossHue Mexy HHTEPQEPEHUIHOHHBIMH II0JIOCAMH YBETHUHTCH
2) pacCTOSHHE MEXIY HHTEP(EPEHUHOHHBIMH 110JI0CaMH YMEHBIUIHUTCS
3) paccrosHHE MEXIY uﬂiep(bepeHHHOHHbIMH MOJIOCAMH HE H3MEHHTCA
4) uHTepdepeHUHOHHAsA KAPTHHA HCYE3HET
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255 (b, BO). Jlasepnpiii Ty KpacHOro 1[BETa MajaeT MepreHIu-

KyJIApHO Ha AudpakuHoHHYI0 peuierky. Ha munnn ABC skpana (cM. A4
PHCYHOK) HaO/MI0AaeTcs cepHs APKUX KpacHbIX mareH. Kakue usmene- Pemertka

HMA TPOM30HIYT B PAaCIOJIOKEHHH MATEH Ha SKpaHe MpH 3aMmeHe na-  Jlyu

3€PHOrO JIy4ya KpaCHOI'O L[BETA Ha JIa3epHBIH JIyd 3eneHoro usera? | 7] B

1) pacniono)xeHHe NATEH HE H3MEHHUTCA

2) natHO B To4yke B He cMecTHTCH, ocTalbHBIE PA3ABHHYTCSA OT
HETO

3) natHO B TOYKE B HE CMeCTHTCA, OCTanbHbIE CABUHYTCA K HEMY

4) natHo B To4uke B Hcye3HeT, ocTanbHble pa3ABUHYTCA OT TOYKH B

256 (b, BO). Jly4 ot na3epa HanpaBiseTcs NEpHeHAUKYISIPHO IUIOCKOCTH JAPPAKLUHOHHON PEMIETKH (CM.
PHCYHOK) B IIEPBOM CiIy4dae ¢ nepuojomM d, a Bo BTOpoM — ¢ nepuoaoM 2d. PaccTosHue Mexay HyJeBbIM H
nepBbIM JH(PPaKLIHOHHBIM MAKCHMYMaMH Ha YIAJICHHOM 3KpaHe

1
1) B 060HX ciiyyasX OAHHAKOBO |
) y : —>
2) BO BTOpPOM cCiTy4ae B 2 paza MEHbIIE 1
3) Bo BTOpOM ciy4ae B 2 pa3a 6osblie _ peuieTka 9KpaH

4) Bo BTOpOM ciTyyae B 4 pa3a 6onbiue

257 (b, BO). Ecnu 3a Henpo3payHbIM IHCKOM, OCBEILUEHHBIM SPKHM MCTOYHHKOM CBETa HEOOIBIIOro
pasMepa, MocTaBUTh (QOTOIUIEHKY, HCKIIIOYHB NONAJaHHE HAa HEe OTPAXKEHHBIX OT CTEH KOMHATHI JIy4YeH, To
IPH NPOSBJIEHHH €¢ Tocie GONMBIIOH BHIEPKKU B LEHTPE TEHH MOXKHO OOHApyXHTb CBETIOE mATHO, Kakoe

du3HUECcKOE ABJIEHHE PH 3TOM HabmonaeTcs?

1) audpakuus
2) npeIoMIIeHHE
3) aucnepcus
4) monspu3auusa

258 (b, BO). dudpakunoHHas pemerka ¢ nepuoaoM d OCBELIAETCS HOPMAIBLHO MaJalOUIHM CBETOBBIM
Ny4YKOM C JUIMHOM BOMHBI A . Kakoe U3 NpHBEIECHHBIX HHXKE BBIPA)KCHHH ONpENENsET yroj o, o] KOTOPBIM

Ha6J1I01aeTCA BTOPOHA ITIaBHBIA MAKCUMYyM?
24 d
1) sina = 24 2) sina = 4 3) cosa =—  4) cosa=—
d 24 d 22

259 (TL, C). YCcTaHOBHTE COOTBETCTBHE MEXAY (GU3HMUECKHMH BeIMYHHAMH H (OPMYIaMH, HO KOTOPBIM HX
MOXHO paccuuTaTh (v — 4actoTa (ortona, E — sHeprus ¢poToHa, 7 — noctosHHas [naHka, ¢ — CKOPOCTb CBETa
B Bakyyme). K kaxxJ0¥ IO3MIIMH MepBOro cTonbua noadepure COOTBETCTBYIONIYIO MO3ULMIO BTOPOro U 3aNH-
muTe B Tabauiy BHIOpaHHBIE HUQPBI IO COOTBETCTBYIOIUMMH OyKBaMH.

OU3NYECKHE BEJIMYMHBI dOPMYVJIbI
h-v
—
A) y1MHA BOJIHBI c
z)ﬂ
b) ummysisc poToHA v
h-c
33—
) E
N
v
A b
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260 (b, BO). CBeT mepexoauT U3 BO3dyXa B CTEKIO C MOKA3aTENEM NMPEIOMIICHHA 1. Kakoe u3 cnenyo-

ILMX YTBEPXKIACHHH CTIPaBeLIHBO? .

1) YacToTa M CKOPOCTb CBETa yMEHBUIMIKMCE B Nl Pa3.

2) YactoTta ¥ CKOPOCTh CBETA YBEIHYHJIMCh B 1 pas.

3) YacToTa He H3MEHHIIACh, @ CKOPOCTh CBETA YMEHBIIHMIIACh B N pas3.
4) Yactora HE HF3MEHHIACh, 8 CKOPOCTH CBETA YBEIHYMIACH B I pa3

261 (b, BO). [onsapu3anms CBETa JOKa3bIBAET, YTO CBET — 3TO

1) HOTOK 3apsXKEHHBIX YaCTHI

2) MOTOK MIEKTPOHEHTPATBLHBIX YaCTHI
3) nmonepe4yHas BOJIHA

4) npoaoBHAsA BOIHA

. o 12
262 (b, BO). cTOYHHK C 4aCTOTO# 3JEKTPOMArHUTHBIX koneGanuii 2,5-10°° I'u Bo36yskaaet B HEKOTO-
poil cpesie 2MEKTPOMArHMTHBIE BOJIHBI JIHHOHM 60 MkM. Onpenenute abCOMOTHBIH MOKa3aTeab NPENTOMICHUS

3TOH Cpelbl.

1) 1,4
2)2 ]
3)2,4
41,8

263 (I1, BO). Ha nepenHIo0 rpaHb NpO3pavyHoi CTEKISHHON NPU3MBI IAAAIOT NapajlieIbHbIe APYT IPYTY
3eJIeHbIi U KpacHBIN «I1y4n» J1a3epoB. [locie mpoX0oXaeHUA MPU3MBI (CM. PHCYHOK)
3en.
1) oHH OoCTaHYTCA napajuieIbHBIMU
Kp. 2) oHH pa3oHayTCs TakK, YTO He OyIyT nmepeceKkaTbCs
3) oHH mepecekyTcA
4) OTBET 3aBUCHUT OT COpPTA CTEKJIA

264 (b, BO). Cser nepexoIuT U3 Bo3[lyXa B CTEKJIO ¢ HOKa3arejeM mnpenomiieHHs n. Kakoe u3 cienyro-

IIMX YTBEPXKACHHH CNpaBeaIHBO?

1) nnuHa CBETOBO# BOJHBI M CKOPOCTh CBETAa YMEHBUIMIHCH B N Pa3

2) [MHA CBETOBOM BOJIHBI M CKOPOCTh CBETA YBEIWYHIMCh B I pa3:

3) AnvHaA CBETOBOH BOJIHBI HE M3MEHWJIACh, & CKOPOCTh CBETa YMEHBUIMIIACH B N Pa3
.4) navHa CBETOBOH BOJIHBI HE H3MEHHIIACh, @ CKOPOCTh CBETA YBEJIHYWIIACh B N pa3

265 (B, C). CBetoBoii mMy4OK BBIXOZHT U3 CTEKJIA B BO3AYX (CM. PHCYHOK). UTO MPOHCXOOUT IPH ITOM C
4acTOTOH DJIEKTPOMArHUTHBIX KOJeOaHHH B CBETOBOH BOJHE, CKOPOCTBIO MX PaclpOCTpPaHEHHs, JUIHHOH BOJI-

Hb1? JI1a K 0H BETHYHHBI OMPEEIINTE COOTBETCTBYIOLHMH XapaKTep U3MEHEHHUA: :

al

1) yBenuuunace - -
1

2) yMEHBIUHIACH
1

3) He U3MEHMIacCh Ty

Banuuiute B Tabnuiy BhIOpaHHbIe UADPEI Ui Kaxaol ¢usnyeckod BenuuuHsl. L{udpel B oTBETE MOryT

MOBTOPATHCA.

YacToTa CkopocTb J1HHa BOJHBI
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266 (I1, C). Ily4ok cBeTa MepeXOAUT M3 BOALI B BO3AyX (CM. puc). YacToTa CBETOBOH BOTHBI — V, CKO-
POCTE CBETa B BOZIE — U, TIOKA3aTeNb NPENOMIIEHHS BOJIBI OTHOCHTENBHO BO3/IyXa — 1. Y CTAHOBHTE COOTBETCT-
BHE MEXIY (M3HYECKHMH BETHIMHAMH H GOPMYIAMH, IO KOTOPHIM HX MOXHO paccyMTaTh. K ka0 mosu-
LMK [IepBOro cTonbua noabepuTe COOTBETCTBYIOUIYIO MO3HUIMIO BTOPOTO U 3alMIIMTE B TaOMHIy BHIOpaHHBIE
IH}PHI TOJ COOTBETCTBYIOIMMH OYKBaMH.

OUBNYECKHME BEJIMYHUHBI OOPMYJIbI
A) IUTHHA BOJIHBI CBETA B BO3AYXE 1) 2
n-v
b) nnvHa BonHEI CBETa B BOJE : 2) i
v
3) 22
A4
4) 2
\4
A b

TemarHueckuii 60k Ne 12 «CneHajibHasg TeOPHS OTHOCHTEILHOCTH))

267 (b, BO) Kaxoe (-1€) #3 IIPHBEAEHHBIX HIKE YTBEPH/ICHHH CIIPaBE/UTMBO(-bI) C TOUKH 3PCHHA CTIELHab-
HOM TEOPHUH OTHOCHTEILHOCTH? ,

3aKoHBI, KOTOPBIMH OITHCHIBAIOTCS (H3UYECKHE SBIIEHHS, OJMHAKOBBI

A. BO BCEX CHCTEMaX OTCYETa. -

B. BO BCex HMHEpLUHAIBHBIX CHCTEMAX OTCUfCTa.

1) Toneko A
2) Tonbko b
3)uA,ub
4)uu A, Hu b

268 (B, BO). CeT OT HEMOABHXHOTO MCTOYHHKA NAfACT MEPIEHIMKYISAPHO NOBEPXHOCTH 3€pKaNa, KO-
TOpOE YIANAETCs OT HCTOYHHKA CO CKOPOCThIO v. KakoBa CKOPOCTh OTP@XKEH- —>

I o v
HOT'O CBETA B HHEPLHAIILHOM CHCTEME OTCYETA, CBA3AHHOM C BCpKaJIOM? -

)c-v 2)c+v 3c 4)c l_v?" o i o

269 (B, BO). Kakoe u3 NpHBEACHHBIX HHXE YTBEPIKIACHHH ABJIACTCA NOCTYIATOM CIIEIHAILHOH TEOPHH
OTHOCHTEJIBHOCTH?

A. MexaHuueckue SBIEHHs BO BCEX MHEPUHATBHBIX CHCTEMax OTCYETa TMPOTEKAIOT OJMHAKOBO (IIpH OIMHA-
KOBBIX HAYQIbHBIX YCIIOBHSX).

B. Bce SBNEHHS BO BCeX HHEPLHMANBHBIX CHCTEMAX OTCYeTa NMPOTEKAalOT ONMHAKOBO (IIPH ONMHAKOBBIX

HayaJIbHbIX YCIOBHAX).

1) Tonpko A
2) Tonsko b
3)uA,ub
4)uu A, 5u b
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270 (B, BO). Onus yueHRIii IpOBEPAET 3aKOHOMEPHOCTH 3JIEKTPOMATHHTHBIX KojebaHuil B konebarenb-
HOM KOHTYype Ha 3eMiie, a ApYroil ydeHslii — B 1a6opaTopuu Ha KOCMHYECKOM Kopabne, nersiueM BOalH OT
3Be3J] H IUIAHET C BHIKIIOYEHHBIM JBHrartesieM. Ecii koneGarenbHble KOHTYPhl OJJMHAKOBEIE, TO B 06euX Ja-

GopaTopUAX 3TH 3aKOHOMEPHOCTH OyAyT

1) oAMHAKOBBIMH IIPH JTI0O0H CKOPOCTH KOpabiis

2) pa3sHbIMH, TaK Kak Ha kopabie BpeMs TedeT MeIUICHHEE

3) OOMHAKOBBHIMH TOJILKO B TOM CITydae, €ClIH CKOPOCTh Kopabis Mana

4) ONMHAKOBLIMH WITH Pa3sHEIMH B 3aBUCHMOCTH OT MOZYJIA H HallpaBJIeHHs CKOPOCTH Kopabis

271 (I1, BO). [lBa 3neKTpOHAa, UCHYIIECHHBIE OJHOBPEMEHHO PAaJHOAKTHBHLIM BEIIECTBOM, IBHXYTCS B
MPOTHBOIOJIOXKHBIX HAIPaBJICHHUAX cO ckopocTsamu 0,7¢ OTHOCHTENBHO Habmoparens B naboparopun. Yemy
PaBHO PAacCTOSIHHE MEX]Y IEKTPOHAMH B 1a0OpaTOpHO# cHCTEME OTCYeTa 4epe3 t CEKyH[ MOCIE HX H3Tyye-

HHA?
1)14ct 2) ct 3)0,94 ct 40

272 (11, BO). ®opMyi1sl cielHaNbHOM TEOpHH OTHOCHTENBHOCTH HEOOXOAUMO MCIIONB30BaTh NIPH OIHCa-

HHH IBHXXCHUSA

1) TO/NBKO MHKPOCKOIIHYECKHX TeJI, CKOPOCTH KOTOPBIX OJIM3KH K CKOPOCTH CBETa
2) TOJIbKO MaKpPOCKOTIMYECKHX TeJl, CKOPOCTH KOTOPBIX OJIHM3KH K CKOPOCTH CBETa
3) mo6BIX TN, CKOPOCTH KOTOPHIX GJIM3KH K CKOPOCTH CBETa

4) mo6bIX Tel, CKOPOCTH KOTOPBIX MaJIbl 10 CPaBHEHHIO CO CKOPOCTBIO CBETA

273 (b, BO). B pesynbTaTe aHHHTWIALMH 3JEKTPOHA MAcCOil m W MO3MTPOHa Maccoi m obpasyercs
KBAHT 3JIEKTPOMArHUTHOI'O H3JYY€HHU s, MAKCHMaJIbHasl SHEPIHsi KOTOPOTO MOXKET OBITH paBHOM

mcz

1) 2) mc? 3) 2mc? 4)0

274 (I1, BO). Ilpu xako#l CKOPOCTH PeNATHBMCTCKHI HMITYIIBC JIEKTPOHA MAcCOi m, B 2 pasa Gonbiue

HMITYJIbCa HEPEIATUBUCTCKOTO JJICKTPOHA.

1) % 2) —‘/zgc 3)c 4) V3¢

TemaTnueckuii 6;10k Ne 13 «KBanToBasi pu3nKa. ATOM)»

275 (b, BO). Ha pucynke n306pakeHsI CXeMbl ILIAHETAPHOH MOZENH YEThIPEX aTOMOB. YEPHEIMH TOYKa-

MH 0603HaYEHBI AEKTPOHLL. ATOMY §Be COOTBETCTBYeT cxeMa
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276 (B, BO). ®otoaddext — 310

1) cBeyeHHE METAJIOB NIPH NPONYCKAHUHU [0 HUM TOKa

2) HarpeB BEILIECTBA IIPH €0 OCBEIIEHUH

3) CHHTE3 IJTIOKO3bI B PACTEHHSAX MO/ ACHCTBHEM COTHEUHOTO CBETa

4) BpIOHMBaHKE NEKTPOHOB C MOBEPXHOCTH METAILIA [IPU OCBELIEHHH €r0 CBETOM

277 (B, BO). U3 nepeyncneHHsix Huxe (GakTOpoB BLIGEPHTE Te, OT KOTOPHIX 3aBUCHT KHHETHYECKas
. DHEPrHs JJIEKTPOHOB, BBHUICTEBIIHX C MOBEPXHOCTH METAIHYECKOH MIACTHHBI NPH €€ OCBEIICHHH CBETOM
JIAMIIBI.

A. MHTEHCHBHOCTD NaJAI0IIEro CBETA

b. Yacrora napamoiuero ceeta

B. PaGoTa BpIX0/1a 3JIEKTPOHA U3 METallla

1) Tonpko A
2) Tonbko b
3)buB

4 A,b,B

278 (11, BO). IMTotok ¢oTOHOB BbiGKBaeT U3 MeTala ¢ paboToii Beixoaa 5 3B (oT0351eKTPOHBL. DHEPrus
doTonoB B 1,5 paza Golblire MAKCUMANbHOH KMHETHUECKOH dHEPTHH (OTOINEKTPOHOB. KakoBa MakCHMallb-
Has KWHETHYECKAst SJHEPTHs (POTOINEKTPOHOB?

1)55B  2)153B 3)303B 4)103B

279 (B, BO). B onbitax CroneroBa ObL10 00HAPYXKEHO, YTO KUHETHIECKAst SHEPTHUA 3JICKTPOHOB, BbI-
JETEBUIMX C MOBEPXHOCTH METALTHYECKOH IIACTHHBI IIPH €€ OCBEILIEHHH CBETOM,

1) He 3aBUCHUT OT YaCTOTHI NMAAAIOIETO CBETA

2) NMHEHHO 3aBUCHUT OT YaCTOTHI [aJa0LIEro CBETa

3) TMHEHHO 3aBUCUT OT HHTEHCHBHOCTH CBETA

4) THHEHHO 3aBUCHT OT JUIMHBI BOJIHBI [13Jal0LIEro CBETa

280 (I1, BO). B cocynie HaXoaUTCs pa3peKeHHbIH aTOMapHbii BOLOPOA. AToM BOZIOpOZIa B OCHOBHOM CO-
crosann (E; =—13,6 3B) nornomaer GpoTOH H HOHM3YeTCA. DJNEKTPOH, BBUICTECBINHH U3 aTOMa B pe3y/bTare
MOHHM3ALIMH, ABHXKETCS BAAIH OT Spa co CKOpocThio v = 1000 xm/c. KakoBa sHepris NOrIOmMEHHOTO ¢orona?
DHeprueil TEIOBOrO JBHXEHHA ATOMOB BOAOPO/A NPEHEOpeYb. ' '

1)16,45B  2)2725B  3)13,65B  4)19,33B

281 (b, BO). [InactvHa U3 HUKENsA OCBEINAETCS CBETOM, SHEPIHA ¢ortonoB koroporo pasHa 7 3B. Ilpu
3TOM, B pe3yibrare GoTodddekTa, U3 IUIACTHHBI BBUICTAIOT 3JIEKTPOHBI C sueprueii 2,5 3B. Kakosa pabora

BBIXO/1a DJIEKTPOHOB U3 HUKENA?

)9,55B  2)79B 3)4,59B 4)2,55B
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282 (B, BO). MeTtajuinyeckylo IUIaCTHHY OCBEILAIM MOHOXPOMAaTHYECKMM CBETOM OAHHAKOBOM HHTCH-
CHBHOCTH: CHayaja KpacHbIM, [IOTOM 3€JICHBIM, 3aTeM CHHUM. Bo Bcex TpEX CiIyyasx M3 IUIaCTHHbI BEUICTA/IH
3NEKTPOHBL B KaKkoM Cllyuae MakCHMallbHas KHHETHYeCKas SHEPIHs BBUIETAIOMIMX (POTOIIEKTPOHOB 6bL1a

HauOoJIbIIEH?

1) npH OCBEILEHUH KPACHBIM CBETOM
2) IpH OCBELICHHH 3€JIEHBEIM CBETOM
3) nIpH OCBEIEHHH CHHHUM CBETOM
4) BO Bcex Clly4asx OJAHHAKOBOH

283 (B, BO). Dueprus ¢oTOHA B IEPBOM ITyyKe CBeTa B 2 pasa Gosblie s3Hepruu (poToHa BO BTOPOM IydY-
Ke. OTHOLIEHHE [UIHHBI 3JIEKTPOMATHUTHON BOJIHBI B IIEPBOM Iy4Ke CBETA K JUIMHE BOJHBI BO BTOPOM ITy4Ke

paBHO )
1 2)2 3) V2 4 %

284 (I1, BO). DOHeprus ¢poToHA, COOTBETCTBYIOLIAs KpacHOH rpanune ¢hotodddexra ais alloMUHHA, paB-
Ha 4,5-10"° JIx. Onpenenute MakCHMaJbHYI0 KMHETHUECKYIO SHEPTHIO (POTOINEKTPOHOB, €CJIH Ha METAI

NaJaeT CBET, SHEprusi HOTOHOB KoToporo paBHa 107 Jix.

1) 1,45-107"8 Iix
2) 3,510 I -
3) 5,510 I
4)0

285 (I1, BO). YeTnipéx yueHHKOB MONPOCHIM HAPHCOBATH OOLIMIA BU rpaduKa 3aBUCMMOCTH (OTOTOKA
HacpllieHus /o OT HHTEHCMBHOCTH J majatomero ceta. Kakoil U3 npHBEJEHHBIX PUCYHKOB BBIIONHEH pa-

2) 3) 4) |
Io Iy ’ Iy l lo l?
0 J 0 J 0 J

0 J

BHJILHO?

D

286 (I1, KO). B HekoTOphIX OmBITaX MO H3y4eHHI0 GoTodddexra GPOTOINEKTPOHEI TOPMO3ATCA INEKTPH-
4eCKHM 1ojeM. HanpsokeHne, PH KOTOPOM TOJIE OCTAHABIIMBAET H BO3BPALLAET HA3aj BCE ($OTONEKTPOHEI,
Ha3BaIH 3a/IEPKHMBAIOLIMM HAMPSIKEHUEM.

B Tabiuue npeacrapnenbl pe3ysnbTaThl OQHOTO W3 NMEPBBIX TAKHMX OMBITOB IPH OCBELICHHH OJHOM M TOM

XK€ MIaCTHHBI, B X0JI€ KOTOPOro 6bUIO MOJTy4eHo 3HayeHue A = 5,3-10* JIx c.

3agepxuBaoiiee Hanpsbkenue U, B - 0,6
Yacrtora v, 10" 'y 5,5 6,1

KakoBo omyiennoe B Tabnuue nepsoe 3HaueHHE 33ACPKUBAIOLIETO NOTeHLMana? OTBET OKPYIIUTH 10

. ACCATBIX.

OrTser: B
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287 (I1, BO). B Tabnune npeacTaBieHsl pesynbTaThi M3MEPEHHH 3aMpAIOLIEro HANPMKEHUS A POTO-

JJIEKTPOHOB IIpH ABYX Pa3HBIX 3HAYCHHUAX YACTOTHI nagarnliero MOHOXPOMATHYECKOI'0 CBETa (V - ‘laCTOTa,
Kp

COOTBETCTBYIOLIast KPaCHOM rpanuue Gporoapdexra).

Yacrora nagaromiero ceera v 2v 3v
3 - Kp Kp
anvpaiolee Haupsokenue U U, -

Kakoe 3na4eHMe 3aMparoLero HanpsKeHHS POMyILEHO B TabuIe?

1 ' 3
D2, 2 U, 320, 4)2U,

E,,, 288 (b, BO). Ha pucyHKe npuBeaeHbl rpadUKH 3aBHCHMOCTH MaKCHMMATbHOM
M A .
I I SHEPTHH (POTOIIEKTPOHOB OT SHEPrHH MajaoOLMX Ha doTokaTon (GoToHoB. PaGora
BBIX0Jla MaTepHalla KaToza (orossieMeHTa

1) B cityqae I MeHble, yeM B ciryyae 11

2) B cirygae II Menbmie, yeM B cirydae |

3) onuHakoBas B ciayvasx I u Il

4) He 3aBHCHT OT MaTepHana (oTokaToaa

2 ¥

289 (b, BO). Pa6ota Brixona M3 Matepnana 1 Gojblue, yeM paboTa BbIXOma M3 MaTepHana 2. Makcu-
MasbHas JUIMHA BOJIHBI, IPH KOTOPOH MOXKeT Habmoxatees poroddpdexr Ha MaTepuane 1, paBHa A ; MaKCH-

MajibHasl JUIMHA BOJIHBI, IIPH KOTOPOH MoxeT HabmoaaTbes ¢potodpdext na matepuane 2, pasHa A,. Ha ocHo-

BaHUH 3aKOHOB (oT0dddexTa MOKHO YTBEPKAATD, YTO

DA <r,

A, =1,

A, >,

4) A, Mo;xeT OBITb Kak 6OJIbLIE, TAK H MEHBLIE A,

290 (I1, BO). IIpu ocBeilieHHH KaToa BaKyyMHOTO (pOTOI/1IEMEHTA IOTOKOM MOHOXPOMATHYECKOTO CBETa
HPOUCXOIUT 0CBOOOXKAEHHE (HOTONIEKTPOHOB. Kak H3MEHUTCS MaKCHMMalIbHash JHEPrus BbUIETEBIIMX (OTO-

3JICKTPOHOB IIPH YMEHBIIICHHH YaCTOThI NMAJIAI0ILECI0 CBETA B 2 pa3a”

1) yBenuuutcs B 2 pa3a

2) yMEHBIIUTCA B 2 pa3a

3) ymeHbiuuTcs 6onee yeM B 2 pasa
4) yMEHBIIUTCS MEHEE YEM B 2 pasa

291 (II, KO). MeraumMyeckas IIaCTHHAa OCBELLAETCS CBETOM C
auHOH BosIHBL 600 HM. 3aBHCHMOCTB CHIIBI ()OTOTOKA / OT JJIEKTpHUE-
ckoro noreHuyana U IJIaCTHHKH NPEJCTaBieHa Ha rpaduke (CM. pucy-
Hok). KakoBa pabora BbIxoza 35ekTpoHOB U3 MeTaiwia? OTBET OKpyr-

JIMTh 40 OCCATBIX.

OrtBeT: B
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292 (I1, BO). Ipu ocBemieHuH yabTpadHOIETOBEIM CBETOM ¢ 9acToTo# 10" i MeTamuyeckoro npoBos-
HHKa ¢ pa6oToii Beixoaa 3,11 3B BbibHBawTCA 3neKTpoHbl. UeMy MpUMEPHO paBHa MaKCHMAlbHad CKOPOCThH

¢$oroanekTpoHOB?

31002 24102 361002 4)3,11.10' &
c C C C

293 (b, C). YcraHOBHTE COOTBETCTBHE MexIy (H3HYECKHMH SBJICHUAMH H NpHOOpaMH, B KOTOPHIX HC-

INOJIB3YKOTCA WIH Ha0moga0TCA 3TH ABJICHHSL. .
K xaxnmo# mo3uiuuu IEepBOro crobia HOI[GCpPITC COOTBCTCTBYIOIIYIO IIO3HIIHKO BTOPOIro 'Pl 3allHIINUTE B

TabNuIy BRIOpaHHBIE HH(PBI 0] COOTBETCTBYIOIUMH OyKBaMH.

OU3NYECKHE SBJIEHHUA ITPUBOP
A) UoHu3zauns raza 1) BakyyMHbI# poTOR/I€MEHT
B) ®oroaddexr 2) ludppakunoHHad pelierka
3) Cuetymk Ieiirepa
4) Jlyna
A b

294 (b, BO). Ha ocHoBe onbiTOB 10 paccesiHuio a.-yactuil Pesepdopa...

1) BBeN noHATHE 06 aTOMHOM sAJpE;

2) OTKpBLT pagroaKTHBHEIHA pacnan

3) M3MEPHJI BHEPTHIO CBA3H HYKIOHOB B 5pE;
4) oTKpBLI 3aKOHBI HOTOIDPeEKTa.

295 (I1, BO). OHeprus MOHH3aLMH aTOMa BOJOPO/a paBHA E,. Kakyl0 MUHMMAaJBHYIO SHEPIrHIO HYXHO

3aTPaTHTh, YTOOKI JNEKTPOH MEPEIIEN H3 OCHOBHOTO B NIEPBOE BO30YKAEHHOE COCTOSHHE?

7E,

E E 3E
1) =2 2) =2 3) 220 4
)4 )2 )4 )

296 (b, BO). [le Bpo#ine BBLIBHHYI THIIOTE3Y, YTO YACTHIIB! BEMIECTRA (HAaNpHMED, 3JIEKTPOH) 00JIaJal0T
BOJIHOBBIMH CBOMCTBaMH. JTa THIIOTE3A BIIOCIIEICTBHH ObLIa

1) onpoBeprayTa ImyTeM TEOPETHICSCKHX paccyxaeHHUiH

2) ONpOBEPrHyTa SKCIEPUMEHTAIILHO

3) noxTBepXIeHa B IKCIIEPHMMEHTAX 110 AU(PAKIIHHU 3IEKTPOHOB

4) moATBEPXKACHA B 9KCIIEPHMEHTAX 10 BHIOMBAHHMIO JJIEKTPOHOB U3 METAJUIOB [IPH OCBELLIEHHH

297 (b, BO). [lmuna Bonssl ae Bpoiins 1s snekTpona Gonbiue, 4eM LIS o -4acTHILbL. IIpu 3TOM
1) MOy nEC 371€KTpOHa GOIIbLIE MMITYIBCA O -YACTHLIBI
2) UMITyJIBC @ -9aCTHIIBI GONIBILIE HMITYJIbCA ITEKTPOHA

3) MIMITYJIBCHI YaCTHI] OMHAKOBEI
4) BeNIMYMHA MUMITYJIbCA HE CBSA3aHA C JUTHHOH BOJHBI ,
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298 (I1, Y0). Ha MeTamm4ecKyo IIaCTHHKY NaaeT IEKTPOMArHHTHOE H3JIyYeHHe, BBIOHBaloLIEe JJIEK-
TPOHbI H3 IUIACTHHKH. MaKCHMalIbHast KHHETHYECKAA SHEPrHs JICKTPOHOB, BBLIETEBIIHX U3 ILIACTHHKH B pe-
synbrare potosdekra, coctapnser 6 3B, a sHeprus nagaomux GOToHOB B 3 pasa Gosbile paGoTHl BEIXOAA
U3 MeTajia. YeMy paBHa paboTa BBIX0/1a 3JIEKTPOHOB K3 MeTasia?

OrtBeT: 3B e

H

299 (b, BO). B Tabnuue npuBeNEHB! 3HAYEHHS SHEPrHH U1 BTOPOTO M HETBEPTOTO SHEPreTHYECKHX
YPOBHEH aToMa BOJOpoJa.

Homep yposHs Dueprus, 107 Ix
2 -545
4 -1,36

KakoBa sneprust $oTOHa, H3)Ty4aeMOro aTOMOM IIpH MEPEX0Jie C YETBEPTOro yPOBHS Ha BTOPOM?

1) 4,09-10™ i
2) 6,81-107™"° Ik
3) 5,45-107" IIx
4) 1,36-107™ i

300 (I1, C). TIpu uccnenoBaHHH 3aBHCHMOCTH KHHETHYECKOH 3HEPTHH (HOTOIIEKTPOHOB OT YaCTOTHI Ma-
Jaromero ceera (GpoTo3JIEMEHT OCBEINAICH depe3 cBeToguIsTphl. B nepBoi cepuun OTBITOB HCIIONB30BANCA
KpacHbIii cBETOGHIBTD, a BO BTOPOH — XKENTHIHA. B ka)XkoM onbiTe H3MEpsIH HaNpsDKEHHE 3anyupaHus.

Kax u3MeHAI0TCS JUIHHA CBETOBOH BOJIHBI, MOJYJIb HAaNpAYKCHHUS 3alIUPaHHA U KHHETHYeCKas 3Heprus ¢o-
TODJIEKTPOHOB?

Jns kax10# BETHYHHBI ONPEICTIUTE COOTBETCTBYIOIIHH XapaKTep €€ H3MECHEHHMS:

1) yBenuuMTCs
2) yMCHBUIMTCH
3) He H3MEHHTCH

3anuiuTe B TaOauiy BeIOpaHHbIE HHGPHI LA KaXa0ro orBera. [{udpsl B 0TBETE MOTYT OBTOPSTBCS.

JIiiHa CBETOBO# BOJIHBI Moaysb HanpsHKeHHs Kunernyeckas SHEPrus
3anupaHus ($OTO3IEKTPOHOB

301 (b, BO). IIpu nepexozne aToMa H3 OJHOTO CTAallHOHAPHOIO COCTOSHMSA C SHEpruei E_ B Apyroe cra-

LIHOHAPHOE COCTOSHHE C dHeprHeit E ucmyckaercs GOTOH ¢ YaCTOTOH

E E E +F E -E
1) —m 2) n 3) m n 4) m n
h h h h
302 (b, KO). Ha pucynke uso6paxeHa guarpaMma SHEpreTHYECKHX YPOBHE#H
aroma. Kakoit nudpoii 0603HaueH nepexosi, KOTOPbIA COOTBETCTBYET HIMYUYCHHIO Es -
¢$oTOHA C HAUMEHBILEH SHEPrHEN? E4
E; -
E;
| Vi
OrtgerT: El43 21
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303 (II, BO). B cocyae HaxOmuTCs pa3spexeHHbl aTOMapHbIi BOAOPOI. ATOM BOAOPOAA B OCHOBHOM CO-
crosuud (E; = — 13,6 3B) nornomaet GOTOH 4aCTOTOH 3,7-10" T'u. C kaKo# CKOPOCTBIO U ABHIKETCS BAAIH OT
sA7pa SIEKTPOH, BHUIETEBLIMA U3 aTOMa B pe3yJbTaTe MOHM3aUUU? DHEprueil TEIUIOBOro IBHXXEHHS aTOMOB

BOJIOpOJIa IpeHeOpeyb.

1) 380 km/c 2) 760 km/c 3) 80 km/c 4) 1530 km/c

304 (B, BO). Kakoe mnpejcTaBieHue 0 CTPOCHHH aToMa BepHO? BOmbIuas 4acTh MacChl aTOMa COCpeloTo-

YCHa

1) B anpe, 3apan aapa OTPHLATENICH

2) B 3/1EKTPOHAX, 3apAJ HIEKTPOHOB OTPHLATENICH
3) B szpe, 3apsa 3JIEKTPOHOB MOJNOXKUTENIEH

4) B sape, 3aps SIEKTPOHOB OTPHIIATENEH

305 (b, BO). Ha pucynke npuBeneHs! (pparMeHT CIEKTpa IOIJIOLICHHSA HEM3BECTHOIO Pa3peXEHHOro
aToMapHOro rasa (B cepeMHe), CIIEKTPhI MOTJIOIEHHA aTOMOB BOJOPOJa (BBEPXY) U reaus (BHU3Y). B xumu-

YeCKHH COCTaB rasa BXOJAT aTOMBI

H
1) Tonsko Bogopona ‘ ra3
2) TONBKO reus

He

3) Booopoaa u renus
4) Bogopo.a, re;us U enie Kakoro-To BEIecTBa

306 (I1, BO). OauH u3 cnoco60B U3MepeHHs MOCTOAHHOH [l1aHKa OCHOBaH Ha ONpeieIeHHH MaKCUMaJlb-
HOH KMHETHYECKOH 3HEPriH (POTOIEKTPOHOB C MOMOLIBIO H3MEPEHHSA HANPSDKEHMA, 3afiepKuBaroniero ux. B
TabJIHLIe IPEACTaBICHBI PE3yJIbTaThl OMHOIO U3 MEPBBIX TAKHUX OINBITOB. '

3anepkuBaroIIee Hanpa'meﬂne U,B 0,4 0,9
6,9

Yacrora cBeta v, 10" Tt 5,5

Iocrosnnas [nanka mo pe3ynbTaTaM 3TOro 3KCIEPHUMEHTA paBHA

1)6,6:10"" Iix-c
2) 5,710 bx-c
3) 6,310 Ibi-c
4)6,0-10"" Iic-c

Temarnueckuii 6510k Ne 14 «Snepunas pusukay»

~ " 15
307 (b, BO). Harpetsrii ra3 yrnepon ,C u3inydaeT cBeT. DTOT H30TOI HCIIBITHIBAET [ -paciaj ¢ MEPUOLOM
nonypacnaza 2,5 c. Kak H3MEHHTCS CHEKTp M3Jy4€HHs BCEro rasa 3a 5 c?

15
1) cniexTp yrnepoja HCUE3HET H 3aMEHHTCS CIIEKTPOM a3zoTa ;N

2) CHIEKTp CTaHET sipye M3-3a BBLAEIAIOIIEHCS JHEPTHU
3) cnexTp cABHHETCA M3-32 YMEHBIICHHS YMCIIa aTOMOB yIJIepoa

15
4) cnieKTp yriepoja CTaHET MEHEE APKHM, H JOOABATCS JIMHHH a30Ta 5 N
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308 (b, BO). B konue XIX — Hagane XX Beka ObUIO OTKDHITO SABIEHHE PAHOAKTHBHOIO pacmaja, B X0e
KOTOPOTO M3 pa BUIETAIOT Ol -4aCTHLBL. DTH SKCIIEPUMEHTAIBHEIE (GaKThl IO3BOJIAIOT BHLIBHHYTH THIIOTE3Y O

A) CII0XHOM CTPOCHHH spa

B) BO3MOXHOCTH NpPEBPAILEHNs OAHHX JJIEMEHTOB B APYTHE

1) Toneko A

2) Tonpko b
"3)uA,ub

4HYun A, Hu b

309 (b, BO). Y -u3ny4yeHue — 3T0 MOTOK

1) a5eKTpOHOB

2) saep aTOMOB rejius

3) KBaHTOB JJIEKTPOMarHUTHOTO H3TY4EHHUs, HCITYCKaeMBIX aTOMHBIMH SIIPaMHU

4) KBaHTOB JJIEKTPOMArHUTHOTO H3TYYCHHSA, HUCIYCKAEMBIX IPH TOPMOXXEHHUH OBICTPHIX JIEKTPOHOB B
BEILIECTBE

8
310 (b, BO). Umeetrca 10 aromMOB pagHOaKTHBHOIO M30TONA Hoxa ‘§§1 , TIEpHOA NOoJypacnaga KOToporo

25 mun. Kakoe koJIM4eCTBO fAep H30ToNa pacnagaercs 3a 50 Mun?
1) ~2,5-10’ 2)~5-107 3)~7,510"  4)~10°

311 (b, C). YcraHOBHTE COOTBETCTBHE MEXKIY HayYHBIMHM OTKDHITUAMH M MMEHAMH YYEHBIX, KOTOPHIM 3TH
OTKPBITHS PHHAZJIEKAT.

K Kax10¥ MO3UIMHU MEPBOro cTo0Ha MoAGEpHTE COOTBETCTBYIOUIYIO NO3HIMIO BTOPOTO M 3allHILHKTE B
TabMIy BEIOpaHHBIE HHQPHI MO COOTBETCTBYIOIHMMH OyKBaMH.

OKCINEPUMEHTAJIBHOE OTKPLITHE MUMEHA YYEHBIX
A) aToMHOrO fiapa 1) A. bekkepenb

B) ecTecTBeHHO# panuoakTUBHOCTH ypaHa | 2) M. CrxionoBckas-Kiopu
3) 3. Pesepdopa
4) JIx. JIx. TomricoH

A b

312 (b, KO). Yemy paBeH nepHoz norypacnaja M30TOIa, €C/iM 32 OOHH CYTKH pacnafaeTcs B CPEIHEM
7500 aromoB u3 10000?

-

OrBerT: qac
313 (I1, BO). Ha pucyHke npHBe€Ha 3aBHCHMOCTD YHCJIa HEPACIaBIIMXCA
snep N B mpoliecce paJHOaKTHBHOTO pacliaja Ul TPEX H30TonoB. [l kakoro

M3 HUX NIEPHOJ 1Oy paciaja MUHAMaleH?

1)1 )11 3) I 4) y Bcex OAHHAKOB
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314 (B, KO). Ha pucyske npuBenéH rpapuk 3aBUCHMOCTH 4HCIa

25
HepacHaBIIUXCA Aep 9pous lgg Er or spemenn. Kakos nepuonno- N, 10774 45—
I 1 }
Jypacniaja 3Toro u3orona? 160K---r--=1===-~-

OTtBeT: c 0 60 120 £,C

315 (B, BO). Kakoe ypaBHeHHE IDOTHBOPEYHT 3aKOHY COXPaHCHHS JJEKTPHYECKOro 3apsifia B AICPHBIX
peakuusax?

D gLi+{p—-)‘2‘He+%He
2) ‘7,'Be+_(}e—->_Z,Li+ve
3) gLi—)gBe+_?e+:'e
4) zBe+21H—-)1(7)N+(§n

316 (b, BO). Kakas u3 crpodyex TabnMubI NpaBWIbHO OTPAXKAET CTPYKTYPY AApa ‘;f, Ca?

P — YHCJIO IPOTOHOB n — 49YUCJjIo HeﬁTPOHOB
1) 48 68
2) 48 20
3) 20 43
4) 20 28

317 (b, BO). [Ia npoToHa yIepXHBarOTCA B AIpe aTOMa rejus 3a cuer
1) rpaBUTaHMOHHOTO B3aUMOJECHCTBUA

2) 91EKTPOMATHHTHOrO B3aHMOACHCTBHA

3) CWIBHOrO B3aMMOJEHCTBUA

4) cnaboro B3auMoOAeHCTBUS

318 (b, C). Kak u3MeHsTCS 3apsiJ U MacCOBOE YHMCJIO PaJHOAKTHBHOTO sapa B pe3yjibTaTe ero p-

pacnaga?
Jns xkaKa0H BEIHYMHBEI ONPEACIUTE COOTBETCTBYIOIHI XapaKTep H3MEHEHH:

1) yBenuaurcs
2) yMeHbIUIHTCA
3) He U3MEHUTCH

3anuuuTe B Tabnuiy BeiGpaHHbIE HMQPHI Ui Kaxaod ¢puzndeckoi BennuuHbl. L{udpst B oTBeTE MOTYyT
MIOBTOPATHCH.

3apsn MaccoBoe uncito

319 (b, BO). Kakas Bropas yacTuna o0pa3yercs - B X0JI€ PEaKI[HH TePMOsICPHOrO CHHTE3a
H+ H— ;He + ?

1) He#iTpon 2) HEHTpHUHO 3) npoToH 4) 31eKTpoH
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320 (B, BO). fapo ypasa %3 U nocne o—pacnajsa u ABYX 3NEKTPOHHBIX B—pacrazoB NpeBpallaeTcs B

Aapo
1) xiopws 2] Cim

2 234
) ypana 3 U
3) mayToHus 2 py

4) TOpHS 239%Th

321 (b, BO). B pe3ynpTaTe CTONKHOBEHHS fpa ypaHa ¢ 4aCTHLEH MPOU3OLLIO JENEHHE Apa ypaHa, co-
NPOBOXKAIOIIEECS U3Ty4YEHHEM Y -KBaHTa B COOTBETCTBHH C YpaBHECHHEM

Y 235 94 139 [
xZ+ 35U —> 3»61(r+ s Ba+3,n+5y.

- SIapo ypaHa CTOJKHYJIOCH €
1) npoTOHOM  2) 31€KTPOHOM  3) HEHTPOHOM  4) O-4YacTHUEH

322 (b, BO). Kakue u3 nepeynclIeHHBIX HHKE BEILIECTB UCHOJB3YIOTCS B KaueCTBE TOILUIMBA aTOMHBIX

AJIEKTPOCTAHLUN?
A. Ypan b. KameHHBIH yronb B. Kagmuii I'. IT'pagur
DA,B, T 2)A,b 3) Tonpko A 4)A,B,B, T

323 (b, BO). [Ipu obmyuenun HeHTpoHaMu siapa ypaHa 235 qensTcs Ha

1) 2 cpaBHHMBIX IO Macce OCKOJIKa JeeHH H HEHTPOHBI
2) anbda- u 6eTa-yacTHLBI

3) HEHTPOHBI H IPOTOHBI

4) HeHTPOHBL, IPOTOHBI U IEKTPOHBI

324 (I1, C). boapmoe ynucao N paiHOaKTHUBHBIX AIED 22(3) Hg pacnanaercs, obpasys craGuibnbie 10-

203
YepHHUE Aapa 81T1 . Ilepuox noypacnana pasex 46,6 cyTok. Kakoe KOIMYECTBO HCXO/HBIX SICP OCTAaHETCS

uepes 139,8 cyTok, a IouepHHX NOABUTCA 3a 93,2 CyTOK 1OC/IE Hauasa HaboeHHA?
VCTaHOBHTE COOTBETCTBUE MEXIY BETHUHHAMH H UX 3HAUEHHAMH.
K kax10¥ MO3HUMH M3 MEPBOrO CTOJ0Ha NOAOEpUTE COOTBETCTBYIOLIYIO MO3MIMIO M3 BTOPOIrO M 3allH-

IMTe B Tabauily BHIOpaHHBIE HHQPHI IO COOTBETCTBYIOIIMMH OyKBaMH.

BEJIMYHHBI - HUX 3HAYEHUE
N
203 D 3
A) xonuuecTBo AmEp g Hg yepe3 139,8 cyrok
: N
2) 1
3N
b) xommuectso smep 20831T1 yepe3 93,2 .cyTok 3) vy
7N
4) =
) 8

OrtBerT:
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325 (B, BO). Hwxe npuBeneHa oqHa H3 BO3MOXHBIX peaKiHii paJHOaKTHBHOIO pacnaja ypaHa
235 9 143 1
U — ; Kr+ ;Ba+2n.
IIpH 3TOM OCKOJIKM UMEIOT KHHETHYECKYIO SHEprHIo okono 190 MaB. Kakoe H3 HIDKENIPHBEACHHBIX YT-

BEPXKIEHUH BEpHO?
A. CymMma 3apsioB siep OCKOJIKOB TOYHO paBHa CyMME 3apsjia sAjipa ypaHa
B. Macca 0CKOJIKOB TOYHO paBHa Macce HCXOAHOro aroMa

1) Toneko A 2) Toasko b 3)uA,ub 4 uu A,Hu b

326 (I1, BO). Kakue 3apan Z u MaccoBoe 4HCI0 A OyJeT HMETh AP0 3JIEMEHTA, MOJYIHBIIErOCs H3 Apa

msorona ;U mocie ofHOro OL-pacmaja u AByX P -pacnazgos?

1)Z=234 2)Z=92 3)Z=88 °  4)Z=234
A=92 A=234 A=234 A=94

327 (B, BO). AtoM Gepusiusi ; Be COAECPXHT

) 9 npbroaos, 4 HeHTpoHAa U 9 INIEKTPOHOB
2) 4 nporoHa, 5 HEHTPOHOB H 4 3NMEKTPOHA
3) 4 nmporoHa, 9 HEHTPOHOB H 4 BIIEKTPOHA
4) 9 nporoHoB, 13 HEHTPOHOB M 4 3NEKTPOHA

328 (b, BO). Kakoe COOTHOIIEHHE M3 MPHUBEICHHBIX HH)XE CIPaBEUIMBO IJIA MOJHBIX 3HEpPruil cBoboa-
HBIX IPOTOHOB E, HEHTPOHOB £, M aTOMHOTrO siipa E, , COCTAaBICHHOrO 3 HHX?

Il

DE =E +E,.
2)E > E +E.
3)E, < E +E .

4) JIns crabWibHOro siapa MpaBUIIbHbIH OTBET 3, A PaAHOAKTHBHOTO 2.

329 (b, BO). B xakoM M3 nepeyHCIEHHbIX HHXE NPUOOPOB I PErHCTPALHH AAEPHBIX M3ITyYEHHH Npo-
XO0XIEHHE ObICTPOH 3apsHXKEHHOM YaCTHIIBI BhI3bIBAET MOABJICHHE Cle€a U3 Kameb )XUIKOCTH B rase?

1) Cueryuk Ieiirepa

2) Kamepa Bunscona

3) Ily3sippKoOBas kamepa

3) ToncrocnoiiHas GOTOIMYIBCHS

330 (b, BO). B Henapax ConHila TemMiiepaTypa JOCTHIaeT AeCATKOB MUIUTHOHOB I'PaIyCcoB. ITO OOBACHSIOT
1) 6uicTpeiM BpameHueM CosHLA BOKPYT CBOEH OCH
2) AeneHUueM TSKENBIX sIep

3) TepMOsAEPHBIM CHHTE30M JIETKUX sLIEp
4) peaxuueit ropeHHs BOJOPOJA B KHCIIOPOAE
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TemaTnueckni 6,10k Ne 15 «MeToabl HAYYHOI0 IO3HAHHA»

331 (b, BO). Mastauk cosepmaer N = 20 xone6Ganuit 3a ¢ = (24,0 £ 0,2) c. Cor;iacHO 3THM JaHHEBIM, Iie-
‘puox xonebanuit MasTHUKa T paBeH

1) (2,40+0,02)c

2) 24402)c

3) (1,20+0,01)¢

4) (12+02)c

332 (I1, BO). Yuenuk ucciaenoBan ABHXEHHE IIapHKa, COPOIIEHHOTO TOPH30HTAIBLHO O cTona. J{is 3To-

ro OH M3MEpHJI KOOPJIHHATEI JETANIErO IapHKa B pa3HbIC MOMCHTEI BpEMCHH €r0 JBHXXCHHS H 3aII0JTHHII Tab-

auLy:

t,c 0 0,05 0,10 0,15 0,20
X, CM 0 5,5 13,5 17,5 24-
Y, CM 0 1,5 4,5 11,5 20

IMorpenHOCTs H3MEPEHHUSI KOOPIUHAT paBHa 1 CM, a MPOMEKYTKOB BPEMEHH —
0,01 c. Ha xakoM 13 rpauKOB BEpHO NpeICTaBeHa Haubonee BEPOSTHAS TPACKTOPHSA ABHKCHHSA mapmca‘?

1) 0 5

20

15 20 25

Nl

—>

N

N

10%

by

151

20 §
251

y, CM

) 0 5

10

bl

™~
X

104

15 §

20

|t

25 I

¥, CM

X,

CM

15 20 25 x cm

L
Tttt

3) o0

S 10

15 20 25 X, CM
LS o o 2 e >

sbonb n
T

0,05}

0,14

g

0,15%

02

025%
t,cY

4) 0

frat
Tt

0,05 0

1

0,15 0.2 025 1 ¢

9

10+

151

N
3

20}

25 I

¥, CM
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333 (B, BO). B Tabnuile NpencTaBleHs! pe3y/IbTaThl H3MEPSHHH 3alMpalomero Hanpskerus s poro-
3]IEKTPOHOB TIPH JIByX Pa3HBIX 3HAYEHHMAX YaCTOTHl MAJAIOIIEr0 MOHOXPOMATHYECKOro CBeTa (v, — 4acToTa,

COOTBETCTBYIOILAsl KpacHo# rpaHuue Gporodddexra).

YacToTa najaroniero ¢Bera v 2VKP 3va

3anuparoiee Hanpsokenue U .- 20,

Kakoe 3HaueHHe 3aIUpaloLLIero HAMPSDKCHHS POITYLIEHO B Tabmuie?

1) % U, 2) U, 3) %Uo 4) 2U,

334 (I1, BO). Pe3unoBbIi mapHK Ha Gepery o3epa BO BPEMs JIETHETO OT/IbIXa HAlyJTH BO3XYXOM H OIyC-
TWIH B 03€po Ha DiTyOuny 1.M. Yepes HekoTopoe BpeMsi 0OGHAPY>KHIOCh, YTO 00BEM IApPHKa YMEHBLIMWICA B 5
pa3. Beibepure BepHOE 00BsACHEHHE HAOMI01aEMOTO ABICHHS. '

1) Temneparypa cpelibl YMEHBUIMJIACH B 5 Pa3 M BO3dyXa BHYTPH 000IOYKH CXKAICs

2) lIapuk cxkalics 3a CYET POCTa CHapYX H O00JIOYKH JaBJICHUsA B 5 pa3

3) 3a cuet CHIKEHHS TEMIIEPATYpPhl KECTKOCTh 000JII0OYKH BO3pOCHa B 5 pa3

4) bpu1a moTepsiHa repMETHYHOCTH 000I0UKH

335 (b, BO). 3akoHBI TeOMETPUYECKON ONTHKH MPUMEHHMBI [UIA ONHUCAHUA CIEAYIOMHX SABJICHH:
1) o6pa3oBaHue TEHH OT JOMa

2) oOpa3oBaHHE CBETJIOTO MATHA B LIEHTPE TCHH LiapHKa

3) ob6pa3oBaHHe paxyHBIX IIBETHBIX IIEHOK

4) IpOXOXKACHHE CBETA YePeE3 JBA NOIAPH3ATOPa, TONBKO NPH ONPEAEICHHON HX OPHEHTAIMH

336 (I1, BO). ITo xako# U3 NpUBEACHHBIX (GOPMYJ MOXXHO PaCCYMTATh CHITy IPaBHTAlIMOHHOIO IIPUTSKE-
HHA MEXAY JBYMs KOpaOiasiMH OAMHAKOBOH Macchl m (CM. PUCYHOK)?

bi b 1) F=Gm¥/b’
| 2) F = Gm’/4b’
| 3) F = Gm?/16b*
| 4) H1 1O O/IHOI U3 YKa3aHHBIX  (opMyn

337 (b, C). YcTaHOBHTE COOTBETCTBHE MEXIY HayYHbIMH OTKPHITHAMH H MMEHaMH Y4EHbIX, KOTOPBIM
9TH OTKPHITHSA [PHHAUTEXKAT.

K kaxmo# nosuumu nepBoro cTondua noadepuTe COOTBETCTBYIOILYIO MO3MIMIO BTOPOTO H 3alHIIMTE B
Ta6uIy BeIGpaHHbIE IUGPHI 0] COOTBETCTBYIOIMMH OYKBaMH.

OU3INYECKUE OTKPBITUA NMEHA YYEHbIX
A) 3aKOH, ONpee/AIOLIMH TEIUIOBOE AEHCTBHE HIEKTPUIECKOTO TOKa 1) A. Amniep
b) 3aKOH MarHUTHOTrO B3aMMOACHCTBHA IPOBOIHMKOB C TOKOM 2) 3.X. Jlenn
- 3) LUI. Kymnon

4) M. dapageii
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338 (b, BO). YueHHK H3Mepsn CWIY TAKECTH, JEHCTBYIOLTYIO Ha rpy3. [TokazaHua quHaMoMeTpa npHBe-
neHbl Ha ororpaduu. [TorpemwHoCTs M3MEHEHHS PaBHA LiEHE JEJIEHHs JHHAMOMETpa.

B kakoM cirydae nmoka3aHHs JHHAMOMETpA 3aMHCaHBl BEPHO?

1)(1,6+02)H
2)(1,4+0,2)H
3)(24+0,1)H

4)(1,6+0,)H

339 (I1, C). YcraHoBHTE COOTBETCTBHE MEXIY HAayYHBIMH OTKPHITHSAMH H MMEHaMH YUYEHBIX, KOTOPBIM 3TH
OTKpBITHS IPHHA/IEKAT.

K xaxmoii MO3HIKK MEPBOro CTONOLA NOAGEPHTE COOTBETCTBYIOLIYIO MO3HLHIO BTOPOrO H 3aNlMUIMTE B
TabauIy BeIOpaHHbIC HQPEI I0] COOTBETCTBYIOLIMMH OyKBAMH.

OU3NYECKHUE OTKPBITUA NMEHA YYEHBIX
A) OTKpBITHE SIBIICHHA HEMPEPBIBHOTO OECTIOPANOYHOTO ABHIKEHHS 1) Apxumen
YaCTHLL, B3BELUICHHBIX B XHIKOCTH UK rase 2) 2. Toppuueiun
B) oTkpbITHE 3aKOHA O Nepeaaye AaBICHHs XUIKOCTAMH H ra3aMH 3) b. Iackans
4) P. bpoyn
A b
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340 (B, BO). Ha rpaduke npeacTaBieHbl pe3yIbTaThl H3MEPEHHS JUIMHBI NPYKHHBL NPH PA3IAYHBIX SHA-
l,em . ‘ YEHHUSAX MaCChl I'py30B, JeKaluMX B YallKe IPYXHHHBIX BECOB

| |
| | | (PHCYHOK CIIpaBa).

|
|| |

T T T

»
>

0 10 20 30 40 50 m.r

C y4eToM NOrpemHocTeii HaMepenui (Am = +1 r, Al =% 0,2 cM) KECTKOCTb NIPYXKHHBI kK NPHOIH3H-

TECJBHO paBHA
x :Hm-s

1)7 H/m 2) 10 H/m 3)20HM  4)30 H/m
s —

341 (I1, BO). C ucnons3oBaHHEM MNpPYXHHBI, Opycka U

HHUTKH (pPIC. 1) HCCllegoBajlaCh 3aBUCHMOCTb TOPMO3HOIO I1Yy-

TH S_ OT pacTsHKEHMS NPYXHUHBI X. Pe3yabTaTsl HCCIIE10BAHHSA Prc. 1 S,
npeacTapieHbl Ha puc. 2. Ha 0CHOBE 3KCMEPUMEHTa yKaXUTe A
: : A s, 107m
(dopMyJTy, NO3BONSIOILYIO MPEACKa3aTh 3HAYCHHE S TPH H3- 90—
BECTHOH JedopMaiy X. 4 3(5)
75
70
1) S =5x2 65
T
60
55
2) S =5x 50
, 45
40
3) S,=2x 35
30
25
4) S =1,5¢ 20
1 15
10
5
0 x, 102m

510 15202530 35404550

Puc. 2

342 (I1, C). UneanbHbii ra3 CXMMaIOT TakKuM 00pa3oM, YTO BBIMOJIHAETCS COOTHOLUEHHE pV? = const.
Kak npu 3ToM u3MeHsI0TCs clenyomue GU3nuecKue BeTHYHHbI?

K xaxxnoil nosuuuu neporo cronbua noabepure COOTBETCTBYIOLIYIO MO3HLIMIO BTOPOTO H 3alMILIHTE B
Tabnuily BeiOpaHHBIE LGPl 0] COOTBETCTBYIONMMH OyKkBaMH. [lonyuHBIIyIOCS TOCIE0BATENLHOCTL UMD
nepeHecuTe B 61aHK 0TBETOB (0€3 Mpo6enoB 1 KakuX-1M60 CHMBOJIOB).

GU3BWYECKUE BEJIWUYUHBI UX UBMEHEHUE
A) Temneparypa 1) yBenuuutcs
b) laBnenue 2) YMEHBIIUTCS
B) BHyTpeHHsist 9HEprus 3) He U3MEHUTCA
A _ b B
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343 (b, C). YcTaHOBHTE COOTBETCTBHE MEXTy HMEHAMH yueHHX XIX Beka M mx BK/IAQJOM B pa3BHTHE
3JIEKTPOJUHAMHUKH.
K kaxioit mosnumum nepsoro cronfua noaGepute COOTBETCTBYIONLYIO TIO3HIIIO BTOPOTO H 3alHIIHTE B

TabIniy BLIOPAHHEIE HQPHI 101 COOTBETCTBYIOMMMH GyKBAMH. Hony4uBiuyiocs nocnenosatenbHOCTs Ludp
nepeHecHTe B 61aHK 0TBeTOB (6€3 Npo6enos H Kakux-1H60 CHMBOJIOB).

Yyenbie BxJiajJ y4eHOro B HAyKy
A) Maiixn ®apaneit 1) OkcnepuMeHTaNIEHO OOHAPYXHIT pac-
TPOCTPaHEHHE 3JIEKTPOMArHUTHBIX BOJTH
B BO3yXe

B) JDxeiimc Maxkcsenn | 2) Been npencrasieHus o cynecTBoBa-
HHH 3JICKTPUYECKOTO H MATHUTHOTO MO-
el

B) I'enpux Cepn 3) Co3nan TeopHio pacnpoCTpaHeHHs
3JIEKTPOMAarHUTHBIX BOJIH

A ) b B

344 (11, BO). Ily4ok Genoro ceta, npo#ias yepe3 NpH3My, pasnaraeTcs B CHEKTp. Bbula BLIIBHHYTA TH-
NoTe3a, YTO IIMPHHA CNEKTPA, MOTYy4aeMOro Ha CTOSILEM 3a NMPH3MOH JKpaHe, 3aBHCHT OT yIiia NajeHHs myd-
Ka Ha rpaHb npusMsl. Heo6xomumMo skcepHMEHTAIbHO NPOBEPHTH 3Ty runoTe3y. Kakue 1Ba ONBITa HyXKHO
MPOBECTH JUIS TAKOTO UCCIIECIOBAHHUA?

[ el } -=re-
ERREE EElaT meemar e
: *ﬂ I 13 S
| b bbbt A
CTYINTIS i = T “hetedf —
s ¢ - =t it \i
| Nid AT LA AR O
L AN oL N Ty
1)Aub 2)buB 3)bul 4)Bul

345 (I1, BO). lllapuk ypoHHIH B BOZY C HEKOTOpPO# BHICOTHL. Ha puCyHKke moka3zaH rpaduk H3MEHEHHUs

KOOpJHMHATHI IIapHKa ¢ TedeHHeM BpeMeHH. CornacHo rpaduky, ok
)
1) mapuk Bce BpeMA IBUTAJICA C MOCTOAHHBEIM YCKOPEHHEM s P\
2) yCKOpeHHE IIapHKa yBEJIMYHBAIOCH B TEYEHHE BCET0 BPEMEHH \\
JABHKCHHA 4 SN
3) nepBbie 3 ¢ MapHK JBUTAICA C TOCTOSTHHOM cxopocrud <
4) mocne 3 ¢ WAapHK JBHrAJICA C IOCTOAHHOH CKOPOCTBIO 0 T 4 6 tc

346 (b, BO). YyeHuk H3ydan B IIKONBbHOH 1abopaTopuu KosieGaHHs HUTAHOIO MasTHHKA. Pe3ynpTaThl
H3MEPEHHUH KaKHX BETMYHMH JaIyT €My BO3MOXHOCTh PAaCCUHTaTh NEPHOA KoneOaHHH MasTHHKA?

1) Macchl MAATHHKA M W 3HaHHE TaOJIMYHOIO 3HAUYE€HHs YCKOPEHHUS CBOOOHOTO NMaieHHA g

2) AIMHBI HHTH MasTHHKA / M 3HaHHE TaOIMYHOr0 3HAYEHHS YCKOPEHHA CBOOOJHOIO NaACHHUA g

3) ammuTy el KoseGaHUH MasTHHKA A M €ro Maccel m ' '

4) aMIUIMTY 16! KOJIeOaHHH MasTHHKA A M 3HaHHe TaGINYHOTrO 3HAYEHH YCKOPEHHA CBOOOAHOrO NaJIeHHA g
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347 (b, BO). Hlapuk xatutca no xenoly. M3MeHEHHe KOOpAMHATHlI IIAapHKa ¢ TCYEHHEM BPEMCHH B
HHEPLHAJILHOM CHCTEME OTCYeTa NMoKa3aHo Ha rpaduke. Ha ocHOBaHHH 3TOro rpadHka MOXKHO YBEPEHHO YT-
BEPX/ATh, YTO

xmd
1) ckopocCTh H1apHKa IOCTOSIHHO YBEJIMYHBAJIACh
2) nepBble 2 ¢ CKOPOCTh HIapHKa BO3pacraia, a 3aTeM OCTaBalach I0- //
CTOSIHHOM - 2 I
3) nepBbie 2 C LIAPHK ABHIAICA ¢ YMEHBLIAIOUIEHCA CKOPOCTBIO, a 3a-
TEM ITOKOHIICA >
. 077 2 3 e
4) Ha mIapHK JIeiCTBOBaJIa BCE YBEJIHUHBAIOLIASACA CHIA
348 (I1, KO). Ha pucyHke nokasaHbl pe3yJIbTaThl A
o 5
M3MEPEeHHs IaBIeHHs [IOCTOAHHON Macchl paspexen- p, 10 l'la____T____'___ﬁ____’____r___r__ﬂ___ﬁ__
] ] ] 1 ' ] 1 i
HOTO rasa IIpH NOBBIIIEHHH €ro Temmepatyphl. Ilo- 6 -——-1:-----\;"----1:---—5--—-i----s-----i-—--i--
IrpeIHOCTh H3MepeHus Temneparypel AT = £+ 10 K, TR ks L TR S |
] 1 1 1 1 1
nasiieHus Ap = + 2-10° ITa. ['a3 3anumMaeT cocyn 06b- "";""';'"";"'T"T"T"""a
& 1 ] 1 | 1 1 L ]
emoM 5 1. YeMy paBHO uHCIIO MoJieit ra3a? 4 s pusafueinzairesfosliionn it
1 [} ' ] ] 1 ]
1 ] ' 1 ] 1 ]
OTBeT OKPYIJIMTB [0 AECATBIX. ____}.___.I,_-_..{**_E__.E___I____.',__-_{_
R TR S
2 "---:'-—-';'---a'---r---:'*--:--—-'lr---1‘-
1 1 ] ] ] 1 ]
1 L) 1 ] 1 ] ] ]
1 I ] ] ] ] 1 '
Orser: MOJIb T T T T T
1 I | 1 | 1 1 ! .
0 200 400 600 800 T,K

349 (b, C). YcranoBHTE COOTBETCTBHE MEXTY HAYIHBIMH OTKPHITHAMH H MMEHAMH YYEHBIX, KOTOPHIM 3TH
OTKPBITHSA IPHHAJIEXKAT.

K kaxno# nosuuuu nepsoro cronbua noadepHTe COOTBETCTBYIOUIYIO MO3HLHMIO BTOPOTO M 3alHIIHTE B
Tabmuily BhIGpaHHbIe LHGPHI MOX COOTBETCTBYIOIMMHU GyKBaMH.

OUBNYECKHUE OTKPHITUA - UMEHA YYEHBIX
A) 3KCcrIepUMEHTaNbHOE .
OTKPBHITHE MarHUTHOI'O 1) M. Dapaneit
JEACTBHA 3JIEKTPHYECKOTO TOKa 2) X.K. Spcren
B) axcnepumMenTaibHOE 3)T. I'epu
OTKPBITHE SBJIEHHS 4) Toxc. Maxcaenn
3JIEKTPOMAarHUTHOH HHAYKIHH

113



350 (b, BO). Vuenuk usyuaer cBoHCTBa MaTeMaTHIECKOro MasTHHKA. Kakyro napy MasTHHKOB (CM. pH-
CYHOK) OH JIOJDKEH BBIOpATh, 4TOOBI Ha ONBITE OGHAPYXKUTH 3aBMCHMOCTh NEPHOAA KONEeOaHHH MasTHHKA OT

ero auHbl? 1lapukH CIUTOLIHBIE, H3 OJIMHAKOBOTO MaTepHaIa.
1y l | 2) ’ I - 3) l 4) ,

351 (I1, BO). Heo6xonumo dKCNEpPHMEHTANBHO YCTAaHOBHTD, 3aBUCHT JIH MEPHOI koJeOaHHi MaTeMaTH-
YECKOro MasTHHKa OT OJIMHBI HHUTH. KaKYIO H3 YKa3daHHbIX Map MAsATHHKOB MOXXHO HCIIOJb30BaTh OJIA 3TOM

nean?

l)AHF A b ] B I

2)BuB
3)BuTl A

HBu'l
mj ms

352 (I1, BO). Heobxonumo 3KCriepuMEeHTalIbHO 0OHAPYXUTh 3aBUCHMOCTD 3JIEKTPHYECKOrO COMpPOTHBIIE-
-HHA KPYIJIOrO YrOJIBHOIO CTEPKHS OT €ro IIHHbIL. Kakyio U3 yKa3aHHBIX Nap CTEpXKHEH MOXKHO HCIIOJIB30BaTh

IUis 3TOM 1enu? -
‘ A b B

1)Aub
2)AuB
3HBul
4)Bub

353 (I1, BO). Heo6x0oauMo 3KCTIEpUMEHTAIBHO YCTAHOBHUTH, 3aBHCHT JIH NepHo/ KoaeGaHui npyKHHHO-
TO MasiTHHKA OT Maccel rpy3a. Kakyo U3 yka3aHHBIX nap MasTHHKOB MO>KHO HCIIO/1b30BaTh LUl 3TOH LenH?

A B B T
DAuT : ‘
2)buB W 8 B8y
3)Burl
4)Aub
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354 (I1, BO). Ha pucyHke TOYKaMH yKa3aHbl pe3yJIbTaThl H3MEPCHHI HAlpsHKEHUS Ha KOHAEHCATope IpH
€ro paspse 4epe3 pe3UCTOp B pasHble MOMEHTHI BpeMeHH. [1orpeniHoCTH H3MEPEHHS STHX BEJIMYHH COOTBET-
crBeHHO paBHsUIHCh 0,3 B 1 2 c. Kakoit U3 rpa¢uxoB npaBHIbHO IOCTPOEH 110 3THM TOYKaM?

) UB} 5 UBy
3 3
21\ 2
1 : ]
- —
10 20 30 &, € 10 20 30 &, €
2) UB\ ' 49 UBj}
3 3
2 2
1 - 14N\
- h -

10 20 30 L. ¢- 10 20 30 % ¢

355 (b, BO). [Ipu HarpeBaHUH CNHpaJIK JIaMITbl HAKAJIUBAHHA MPOTEKAIOUIMM IO HEH DIIEKTPHUYECKUM TO-
KOM OCHOBHAs 4aCTh IOJBOAMMOI 3HEPTHH TEPSETCA B BUJE TEILUIOBOro U3NydyeHus. Ha pucyHke u3zo0OpaxeHsl
rpauKy 3aBHCMMOCTH MOIIHOCTH TEIUIOBHIX MOTEPH JIAMIIBI OT TEMIEPATYPHl CIHPAIH P — P(T) U CHJIBI

TOKa OT MNPHJIOKCHHOIr0 HAIIPAXKECHUA [ = . ITpu noMouu 3Tux a(PUKOB ONpE€ACJAUTE NPUMEPHYIO TEM-
y

neparypy CnHupany JaMIibl [IPH CHIIE TOKa [ =2 4.

P, Bt LA A

B

N L
50 100 150 U B

2000 2400 2800 3200 T,
1) 2600K 2)  3600K 3) 2000 K 4) 3200K

356 (I1, BO). Heo6Xx0auMO 3KCEPUMEHTAILHO YCTAHOBHTD, 3aBUCHT JIM BHITAJIKMBAIOILAS CHJIa OT 00be-
Ma MOrpyKE€HHOIr0 B XXHAKOCTH TEJIA. Kakoii Haﬁop METAIUIHYECKHUX HHIHHAPOB U3 aJIOMHHHA H MEJH MOXXHO
HCTIONB30BaTh JUIA 9TOH Lenu? A

1) Toneko A

2) Toneko b

3) Aunu b

4) Awu B Al
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357. (b, BO) IIpu onpeaeneH:s IIOTHOCTH BEILECTBA YYEHHK H3MEPHII Maccy o0pa3ia Ha OYeHb TOYHBIX
aneKTpoHHbIX Becax: m=90,00r. OO0béM Obl1 H3MEPEH C HCIOJB30BAHHEM MEDHOTO LHMJIHHApA:
V=30<x1) cm’. Ha ocHoBe 3THX H3MEPEHHH MOXHO CKa3aTh, YTO IUIOTHOCTH, CKOPEE BCETO,

1) p> 3,1 rlem’
2) p<2,9r/eM’
3) 2,9 r/em’ < p <3,1 r/em’
4) p=3,0r/c™’

358 (b, BO). lnuny 6pycka U3MepAIOT ¢ MOMOIIBIO JIWHEHKH. 3allHIIMTE pe3yIbTaT H3MEPEHHUS, YUHThI-
Bas, YTO MOTPEIIHOCTh H3MEPEHHUS paBHA [TOJIOBUHE LIEHBI JEJICHUS.

1)7,5 cM

2) (7,0£0,5) cm
3) (7,50%0,25) cMm 1t
4) (7,5£0,5) cm 0

Yo s
[ r—
L3 cvmerenend
Jrqp—
T v
Xy v
) —

8@1
359 (I1, BO). YueHHK yCTaHaBJIHBAll 3aBUCUMOCTb MEXIY CUJION TpeHHs CKOJNbXEHHs Tena, IBHKYLIEro-
CS PaBHOMEPHO IO TOPU3OHTAILHON IMOBEPXHOCTH, U CHJIOH €r0 HOPMAaJIbHOTO AaBjeHHs. [1d 3ToH uenu oH
KCIIOJIb30BAJI JUHAMOMETP H ILECTh OAMHAKOBBIX OpyckoB Maccoi 100 r kaxapli, KOTOPBIE MIOOYEPESHO CTa-

BHJI YT Ha ApYyTa, MEHAA TEM CaMbIM CHJIy HOPMAalbHOIO AaBicHus. IlonydeHHbIE YYEHMKOM pe3y/lbTaThl
NpeACTaBIeHsl B Tabnuie.

F_H 2,5 50 7.5 9,0 1,0 | 13,0
m, T 100 200 300 400 500 600

HpoaﬂanmnpOBaB MNOJIYUYCHHBIC 3HAYCHHA, OH BbICKa3ajl NPCAIIOJIOXKECHUS

A. TpsiMasi IpONOPLIMOHATIbHAS. 3aBUCHMOCTb MEXIY CHJIOH TPEHHA CKOJBXEHHUS U CHIOH HOPMAJIBHOTO
JaBieHus HaGJI0JaeTCst U1 EPBBIX TPEX U3MEPEHHIL.

B. [Ipsamas npornopLUHOHANIBHAS 3aBHCHMOCTh MEXy CHJIOH TPEHHS CKOJBXEHHA M CHIOH HOPMAIBHOTO
JaBJICHUs HaGJIIOAETCA [UIA MIOCIEAHNX TPEX H3MEPEHHUIA.

Kakasi(-1e) U3 BHICKa3aHHBIX YYCHUKOM THIIOTe3 BepHA(-b1)?

1) Tonsko A
2) Toneko b
3)uA,ub
4)un A, 1 b
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360 (I1, BO). UccnenoBanack 3aBUCHMOCTD 3JIEKTPHYECKOTO CONPOTHBIECHHUA Z yyacTKa LIEMH NEPEMEH-
HOr0 TOKa OT 4acTOTHI v konebaHuii Toka. [1orpenHocTH U3MepeHHs BEIHYHH Z U V COOTBETCTBEHHO PaBHBI
5 Om u 2 I'u. Pesynprarel H3MepeHHi npencTaBieHs! B Tabnuue. '

v, Tt 5 5.5 6 7 8 9 10
Z, Om 10 15 14 22 25 | 30 40

Kakoii 13 rpapMKOB IOCTPOEH NPABHIBHO C YYETOM BCEX PE3YILTATOB H3MEPEHMHM M MX MOTPENIHOCTEN?

l) Zs OMA 3) Zs OMJ\

A ’
40 < 40 P
30 30 >
20 20 A
10 o : 10 b~
0 —T> 0 ‘ >
5 6 7 8 9 10 v.k1 5 6 7 8 9 10 %K1
2) Z,0my 4 7 OM,
. 40 / 40
30 | 30
20 /'l ) 20 /r/’
10 = : 10
0 0
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2. 3apaHud, NpoBepAIOIIHEe YMEHHE 1aTh Pa3BePHYThIH 0TBeT
Ha Ka4YeCTBeHHBIH Bonpoc (3ananue Ne 28 B Bapuante EI'J)

et thatadies haliailh Shadiiie Sadhadind
[} ] ]

t
Bl e T I Nep,
1 ' ]
1 L} [}

1 ] ]
- T AT Tt ATt T T

A

Er

Ha VT-puarpamMme 1oka3aHo, KaK U3MEHSIHCh 00bEM
1 TeMIIepaTypa HEKOTOPOr0 NOCTOSHHOIO KOJHYECTBA pas-
PEXEHHOT0 Ia3a IPH €ro NepexoJe U3 HadyalbHOI'O COCTOA-
Hus 1 B cocrosnue 4. Kak U3MeHsI0Ch JaB/ieHHE ra3a p Ha
KOKIOM U3 Tpéx y4yactkoB 1-2, 2-3, 3-4: yBeIH4HBaJIOChH,
YMEHBIIATOCh MM XK€ OCTaBajloch Heu3MeHHBIM? OTBeT
MOSACHHTE, yKa3aB, KakHe (H3MYECKHE ABJIEHHUS U 3aKOHO-
MEPHOCTH BBI HCIIOJIB30BAH [UIST O0OBACHECHHS.

Msrkasi npykHHa H3 HECKOJBKMX KPYIHBIX BHTKOB
MIPOBOJIa MOABENLICHA K MOTOJIKY. BepXHHil KOHeN npy>KHHEI
HOAKNKOYACTCA K HCTOYHHKY TOKA 4Y€PE3 KIHOY K, a HHX-
HUH — ¢ MIOMOWIBIO JOCTaTOYHO JJIHHHOTO MSATKOTO IPOBO-

“na (cM. pucyHok). Kak H3MEHMTCS ANMHA MPYXHUHBI Yyepes3

JIOCTaTOYHO OOJIBLIOE BpeMs MOcje 3aMbIKaHMH Kiroya K?
OTBeT MOACHHUTE, yKa3aB, Kakue (PU3NUCCKHE ABJICHHA M
3aKOHOMEPHOCTH Bbl HCTIOJIB30BAH JUIS OOBACHEHHS.

'

n Touxkas nuu3a JI naét 4éTKoe HEHCTBUTENbHOE M300pakeHue mpeamera AB ua skpane D
(cM. puc. 1). Uto npouzoiaér ¢ H3oOpaxkeHHEM npeaMeTa Ha SKpaHe, €CIIH BEPXHIO MOJIOBHHY
JIMH3bI 3aKpBITh KyckoM uépHoro kapToHa K (cM. puc. 2)? IToctpoiite n3oOpaxeHue npeamera B

oboux ciyvyasax. Ortser NMOACHHUTE, YKa3aB, KAKHC (bH3H(ICCKHe 3aKOHOMEPHOCTH BbI HCIIOJIB30BaA-

JI¥ U1 00BsACHEH

JI % K JI ic]
B I B|
A A
Puc. 1 Puc. 2
III B uMaMHAPUYECKOM COCYIE IOJ MOPIIHEM [UTMTEILHOE BpEMs HaXOAATCS BOJa W €€ map.

[opiieHs HAYHHAIOT BBLABHIATh M3 cocyda. [Ipu 3ToM TeMneparypa BOABL M 1apa OCTAeTCs He-
n3MeHHOH. Kak 6yneT MeHATBCS NpH 9TOM Macca KHIKOCTH B cocyae? OTBer nosicHuTe, yKasas,

KaKH¢C q)muqecxne 3aKOHOMEPHOCTH BBl HCIIOJIB30BAJIH 1JIst OOBICHEHHS.
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[ 5]

Ha pucynke npuBeneHa snekTpuyeckas UMb, COCTOAIAA HU3
ranbBaHHYECKOro 3JEMEHTa, peocTaTa, TpaHcopMaTopa, amIiep- ——
MeTpa U BOJBTMETpa. B HayalbHBIi MOMEHT BPEMEHH IOJI3YHOK
peocTaTa yCTaHOBIEH NOCEpPEIHHE U HemoaBHkeH. Onupasich Ha 3a- 100000 e
KOHBI 3JIEKTPOAHHAMHUKH, OOBACHUTE, KaK OyayT M3MEHATLCS IMOKA-
3aHHMs IPUOOPOB B MpOLIECCE NEpEMELIeHHs NTOJI3yHKAa peocTaTa Bie-

Bo. D/IC caMOMHIYKIMH NpeHebpeys 10 CPABHEHHIO € £ .

B mwimHzApe, 3aKphITOM NOIBKXKHBIM TOPIUHEM, Ha- U
XOOUTCH MAcanbHbIM ra3. Ha pucyHke mokasaHa quarpam-
Ma, HIUTIOCTPHPYIOLIAas U3MEHEHUE BHYTPEHHEH 3HEpPTrHH
U rasa 4 neperaBacMoe €My KOJIMYECTBO TEIIOTHI .
Onunmure usMeHenue o6beMa ras’a mpH €ro MEpeXone U3
coctosiHus 1 B cocTtosinue 2, a 3aTeM B cocTtosHue 3. CBoi

oTBeT 00OCHYHTE, YKa3aB, Kakue (PU3HYECKHE 3aKOHOMED- 0]

Qy

HOCTH BBl HCTIOJIB30BAJIM )1 OOBACHEHHS.

PaMKy ¢ MOCTOAHHBIM TOKOM yIEepXKHBAIOT HEMOJBHXKHO B TI0JIE MOJIOCOBOrO MarHuTa (CMm.
pucyHok). [TonaprocTts NOAK/TIOYeH s HCTOYHHKA TOKA K BHIBOJAM PaMKH OKa3aHa Ha PHCYH-
ke, Kak Oyzer ABHraTecsa paMka Ha HEIOABHXKHOH OCH
MO, ecnu pamky He yaepxuBath? OTBET MOSACHHTE,
yKa3aB, KakHe (H3HYECKHE 3aKOHOMEPHOCTH BBl HC-
NONB30BATH JUIA 00bAcHEHHA. CYHTaTh, YTO paMKa HC-
NBITHIBAET HEOONBLIOE CONPOTHBIICHHE NBHXKEHHIO CO

CTOPOHEI BO3/TyXa.

Tpu OJMHAKOBBIX COCYJa, COMAEPKAIIMX pa3pexeHHbI TpH OIMHAKOBBIX COCynda, COAEp-
KaIIUX Ta3, COEAMHEHB! APYT C JPYyroM TpyOKaMH MaJioro JMaMerpa: MEepBbId COCYyA — CO BTO-
pbIM, BTOpOH — ¢ TpeTbuM. [lepBOHAYaNbHO JaBlIeHHE rasza B cocyAax ObLIO PaBHO COOTBETCT-
BEHHO p, 3p U p. B xo1e ombiTa cHavana OTKPBUIM U 3aKpbUIM KpaH, COETUHSAIOUIMI BTOPOH U
TPETHIi COCY/Ibl, @ 3aTeM OTKPBUIM M 3aKPbUIM KpaH, COEIUHSIONIUH TepBblil COCYA CO BTOPBIM.
Kak n3MeHHI0Ch B UTOre (YMEHBIIHIOCH, YBETHYHIIOCH WIH OCTaJOCh HEH3MEHHBIM) KOIHYECT-
BO rasa B nepBoM cocyne? (TemmepaTypa rasa ocraBajach B T€Y€HHE BCETO OIbITA HEU3MEH-
HOH.)

B onbiTe, HITIOCTPHPYIOLEM 3aBHCHMOCTL TEMIIEpATyphl KHIICHHsA OT JABJICHHA BO31yXa
(puc. 1), Kunenye BOAbI MO KOJOKOJIOM BO3IYILIHOrO Hacoca IIPOMCXOIUT YXKe NPH KOMHAaTHOH
TEMIIepaType, €CJIH JaBICHHE NJOCTaTOYHO MAJo. :

Hcnonb3ys rpaduk 3aBHCHMOCTH JaBJIEHHS HACbIWeHHO20 napa OT TEMIEpaTypsl (puc. 2),
YKaXXHTe, KaKoe JaBJI€HHE BO3IyXa HYXHO CO3IaTh 0] KOJIOKOJIOM Hacoca, 4ToObl BOAA 3aKH-
nena npu 40 °C. OTBeT nosicHUTE, YKa3as, KaKHe ABJICHUA H 3aKOHOMEPHOCTH BBl Hcnonp3oBaiu
111 OOBACHEHHS.
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20 /’
0 1020304050 %°C
Puc. 1 Puc. 2

P, Bt

DnexTpuyeckas uenb cocTout u3 6arapeun ¢ D/C €

10

H BHYTPEHHHM comportusieHueM r=0,50M u non-
KIIOYEHHOTO K HEH pe3ncTopa Harpy3KH C CONpPOTHB-
neHueM R. [Ipu u3MeHEeHHH CONPOTHBIICHHS Harpy3KH
M3MEHAETCA CHJIAa TOKA B LIENH H MOIIHOCTH B Harpys3Ke.

Ha pucynke npenctaBiieH rpadpuk H3MEHEHHS MOLIHO-
CTH, BBUICJAIONICHCA Ha Harpys3ke, B 3aBHCHMOCTH OT
CHJIBI TOKa B lierH. Mcrone3ys U3BecTHbIE HH3HYECKHE

3aKOHBI, OOBSACHUTE, TOYEMY JaHHBIH rpadHK 3aBHUCH-
MOCTH MOIIHOCTH OT CHJIbI TOKa ABJiseTcs napabosnoi. Uemy pasao D/IC Garapen?

11 HamarnuM4yeHHBIH CTaNbHOM CTEP)KEHb HAYHHAET CBOOOHOE TA/IEHHE C HYJIEBOH HayalbHOH

CKOPOCTBIO M3 MOJIOXKEHHS, H300paxeéHHOro Ha puc. 1. [lponeras ckBo3b 3aKperIEHHOE POBO-
JIOYHOE KOJBIIO, CTEPXKEHb CO34aéT B HEM JNEKTPHYECKHN TOK, CHIIa KOTOPOrO M3MEHSETCS CO
BPEMEHEM TaK, KaK MOKa3aHO Ha PHUC. 2.

4

v

Puic. 1 Puc. 2

IToyeMy B MOMEHTEI BPEMEHH f; H 1> TOK B KOJIbIIE HMEET pasiu4Hbie Hanpasiaenus? OTBeT
MOACHHUTE, YKa3aB, Kakue (pH3UYeCKHe SBICHHA W 3aKOHOMEPHOCTH BEI HCIOJIB30BAIH i1 00b-
ACHEHHA. BIUAHHEM TOKA B KOJIBLE HA IBHXKEHHE MAarHHTA IpeHeOpeys.
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12 B umiMHApe MOA MOPHIHEM NpPH KOMHATHOH TeMIEparype fy AOJIIoe BpeMs HaXOMHUTCH

TOJIbKO BOJA H eé map. Macca xuakocTH B 1Ba pa3a 6onsiue Maccel napa. [lepsonadansnoe co-

7 N

p

v

0

6V, V

CTOSHHE CHCTEMbl MOKa3aHO TO4YKOH Ha pl-
auarpamMme. MemwieHHO nepeMenias NOpHIEHb,
00BéM V mox mopmHeM H30TEpMHYECKH YBEIH-
YHBAIOT OT V 110 6V

[Moctpoiite rpadUK 3aBUCHMOCTH AABICHUS.
p B LWIHHIpE OT 00bEMa V Ha oTpeske oT Vj 10
6V,. YKaxute, KAKHMH 3aKOHOMEPHOCTSMH Bri
IIPH 3TOM BOCIIOJIb30BAJIUCH.

13 YenoBek B 0YKaxX BOLLIEJ C YJIHIEI B TEILTYI0 KOMHATy M 0OHapy»Kuil, 4TO €ro OYKH 3amoTe-

nu. Kakoii nomksa GsITh TeMnepatypa Ha ynune, 4To6sl Habmoaanocs 31o siBiaeHHe? B koMHa-
TE TEeMIIepaTypa Bo3ayxa 22°C, a OTHOCHTENIbHAA BIAXHOCTh Bo3ayxa 50%. [loscHuTe, Kak BbI
nomy4win orser. (/11 oTBETa Ha 3TO BONMPOC BOCHOJNIB3YHTECh TabNHLEH Uid 1aBIECHUSA HACHI-
HIEHHBIX [1ApOB BOJbI).

,Z[almelme HACBIUWECHHBIX IapOB BOABI NPH PA3JIHYHBIX TEMIIEPATypax

t,°C 0 2 4 6 8 10 12 14

p, xIla | 0,611 | 0,705 | 0,813 | 0,934 | 1,07 | 1,23 | 1,4 | 1,59
¢, °C 16 18 20 22 24 25 30 40
p, Klla 1,81 2,06 2,19 2,64 2,99 3,17 4,24 7,37

14

15

Ha pucyHke nokasaHa aJeKTpuUYecKas L€Mb, CO-
AepiKalas UCTOYHHK TOKa (C BHYTPEHHHM CONpPOTHUB-
JICHHEM), JBa PE3UCTOpa, KOHIeHcarop, kmod K, a

TAKXKE aMIEPMETP M HMIeanbHbIi BonbTMeETp. Kak u3-.

MEHSATCS MMOKa3aHHs aMIepMeTpa H BOJITMETpA B pe-
3yJbpTate 3aMbikanus Kiroda K? Oteer nosicHute, yka-
3aB, KakHe (PU3HYECKUE SBJIIEHHS H 3aKOHOMEPHOCTH
Bbl HCTOJIb30BAIH 11 OOBACHEHHA.

JIBE MOpILHH OJHOTO M TOrO XK€ HACATHHOrO ra3a Ha-
rpeBalTCcA B COCyAax OAMHAKOBOro obnéma. I'padu-
KU IPOLIECCOB NPEACTaBJeHHI Ha pHCyHkKe. Iloyemy
H30xopa I ne;xut Beile u3oxopsl 11?7 OTBer noscHure,
yKa3aB, Kakue (puznyeckne 3aKOHOMEPHOCTH Bwl mc-
[10J1630BAIH I OOBACHEHH.
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16

17

18

MOJIOXKEHHE HIaiObl HaXOAMTCA HAa BBICOTE

B cxeme Ha pHCYHKE COMPOTHBIEHHE pE3NCTOpa H
MOJIHOE CONPOTHBIIEHHe peocTara paBHbl R, 3/IC Ga-
Taperkd paBHa E, e€ BHyTpeHHee CONPOTHUBIICHHE HH-
uroxkHO (r = 0). Kak Beayr cebs (yBenuuuBawoTcH,
YMEHBIIAIOTCS, OCTAIOTCH MOCTOSHHBIMH) MOKa3aHHs
W/ICAJIBHOTO BOJIBTMETPA MpPH NEPEMELIEHHH JBHXKKA
peocTaTa M3 KpaHHero BEpXHEro B KpaHHee HHXKHee
nonoxxeHue? OTBET NOACHUTE, yKa3aB, Kakue GpU3HMUECKUe 3aKOHOMEPHOCTH Bhl Hcnone30Banu
Ui O0bACHEHHS.

K koneGaTeaTsHOMY KOHTYPY MOACOCAMHMIM MCTOYHHK TOKA, HA KJI€MMaxX KOTOPOTrO HaIpske-
HHME TAPMOHHYECKH MEHSETCS C YaCTOTOH V.

HNHIyKTHBHOCTD L KaTymIKH KoJeOaTeIbHOr0 KOHTYpa MOXHO IUIABHO MEHATH OT MaKCHMAallb-
HOT'O 3HAUE€HHA Lyax 1O MUHHUMAJIBHOTO Lyin, @ EMKOCTD €70 KOHAEHCATOpa MOCTOSHHA.

Y4YeHHK MOCTENEHHO YMEHbILAl WHIYKTHBHOCTb KaTyIIKH OT MAaKCHMAajIbHOTO 3HadeHMs [0
MHHHMAIBHOrO W OOHapy)XWJi, 4TO aMIUINTYJa CHJIBI TOKA B KOHType BCE BpPEMs BO3pacTala.
Onupasch Ha CBOU 3HaHHs MO 3JIEKTPOAUHAMHUKE, 0ObACHUTE HAaOMIOJCHUS yYCHHKA.

B cxeMe Ha pUCYHKE CONPOTHBJIEHHE PE3HCTOPA M IOJIHOE CONPOTHUBICHHE A
peocrara paBHsl R, DJIC 6akak nmoka3aHo Ha pucyHkax a u 6. Konnencaro-
Pbl HMEIOT OJMHAKOBYIO IUIOIAAb [UIACTHH, HO Pa3/IMH4yaloTCs pacCTOSTHHEM R K 1
MEXIy IUIaCTHHAMU. B HEKOTOphIii MOMEHT BpemeHH KilouH K B 00enx _®_.f""
CXeMax MEepPEeBOAAT U3 moJioxkeHus | B monoxeHue 2. Onupaschk Ha 3aKOHBI 2
NEKTPOJHHAMHUKH, OOBIACHHUTE, B KAKOM U3 NPHUBEIEHHBIX OIBITOB MPH M- C1| l
PEKIIOYEHHH KJIIOYA JIaMNa BCMBIXHET sp4ye. CONPOTHBIEHHEM COEAMHAIO- |
LIMX [TPOBOJIOB MPEHEOpEYb. Puc. a
-0 UC
R K 4,1
s
2
G
||
Puc. 6

ITpu U3y4eHHH NaBJICHHA CBETa MPOBEJEHBI J[BA OMBITA C OJHUM H TEM Xe Ja3sepoM. B nepsom
OTBITE CBET J1a3epa HalpaBiseTCs Ha IUIAaCTHHKY, NOKPHITYIO Ca)XeH, a BO BTOPOM — Ha 3€pKaJlb-
HYIO IIaCTHHKY TaKOM ke Iuioiany. B o6oux ombITax MIaCTHHKH HaxXOAATCA Ha OAMHAKOBOM
PacCTOSHHUH OT Jla3epa U CBET NajaeT NEepPICHAUKYIAPHO IOBEPXHOCTH ILIACTHHOK.

Kak M3MEHMTCs CHja JaBJIEeHMs CBETA Ha IUIACTHHKY BO BTOPOM OIBITE IO CPABHEHHIO C IEp-
BeIM? OTBET MOACHMTE, YKa3aB, Kakue (PU3HYECKHE 3aKOHOMEPHOCTH Bhl mcmonp3oBand s

OOBSICHEHH.

MateHpkas maiba NBHXKETCH M3 COCTOAHHS
[IOKOSA IO HEMOJBHXHOH rnankoi chepude-
CKOH TOBEpXHOCTH paauycoM R. HauaneHoe

R
— OTHOCHTEIBHO HH)KHEH TOUKH MOBEPXHO-

2
cti. CrenaiiTe pUCYHOK C YKa3aHHEM CHII, IeHCTBYIOIMX Ha 1aiby B MOMEHT, KOI/ia OHa JIBH-

R
XKETCS BIPABO-BBEPX, HAXOIACh HA BHICOTE — HAaJ HIDKHEH TOYKOH NMOBEPXHOCTH (CM. PHCY-

2
HOK). IToKaXXHTe Ha 3TOM PHCYHKe, Ky/la HalpaBJIEeHO B 3TOT MOMEHT YCKOPEHHe a6kl (110 pa-
JMYCy TMOBEPXHOCTH, MO KacaTeJbHOH K IOBEPXHOCTH, BHYTPb IOBEPXHOCTH, Hapyky OT
noBepxHOCTH). OTBeT 060cHYHTe. CONpOTHBIEHHE BO3yXa HE YUHTHIBATE.
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22

23

24

25

ManeHpkuit mIApHK, MOABCLICHHBIH K
NMOTOJIKY Ha JIETKOH HEpacTSKUMOH
HHTH, COBEpIIACT KOICOaHHS B BEPTH-
KalbHOH IUIOCKOCTH. MakcHManbHOE
OTKJIOHEHHE HUTH OT BEPTHKAIH CO-
crapseT yroa a=60°. Cnenaiite pu-
CYHOK -C YKa3aHHEM CHJ, TNPHJIOKCH-
HbIX K IIAPUKY B TOT MOMEHT, KOrja ‘ ]
LIApHUK JBUXKETCS BIEBO-BBEPX, 2 HUTh ~ )

oGpasyer yron =30° ¢ BepTHKanbio (CM. PUCYHOK). [lokaxkuTe Ha 3TOM PHCYHKE, Kyla Ha-

MIPABJIEHO ‘B TOT MOMEHT YCKOPEHHE IapuKa (110 HUTH, NEPNEHAUKYIAPHO HUTH, BHYTPb Tpa-
€KTOPHH, HapyXKy OT TpaekTtopuH). OtBeT 060CHYy#HTE. CONPOTHBIICHUE BO3AYXa HE YUYHUTHIBATh.

HuxpomoBblii NPOBOAHKK AuHOM [ = 12 BKJIIOYEH B LIENb IOCTOSH- Ui
HOro Toka. K HeMy noJxmo4arT BOJILTMETP TaKUM 00pa3oM, 4To OJ1- U. ]
Ha M3 KJIEMM BOJIbTMETPa BCE BpeMA MOAKIIOUEHA K HA4aly [POBOJ- U

ih--

HHKa, a BTOpas MOXXET NepEMEILAThCA BIOIb NpoBoAHMKA. Ha pucys- !
K€ IpHUBEIeHA 3aBUCHMOCTb NOKa3aHui BoibTMeTpa U OT pacCTOAHHA '
X 10 Hadana npoBoAHHKa. Kak 3aBHCHT OT X TuIOIaAb NONepeyHoro :
ceyeHHs npoBogHHka? OTBET NOACHUTE, YKa3aB, Kakue PU3HYECKHE 0 l
3aKOHOMEPHOCTH BBl Hcnosp30BaH.

'Sl il
=Yy

MaieHbKHH HE3apAKEHHDBIA LIapHK, NOABEIIEHHBIH Ha HEMPOBOJALIECH HHTH, IOMEUIEH Hal ro-
PH3OHTAJIBHON METANIMYECKOH IUIACTHHOH, PABHOMEPHO 3apsyKCHHOM IMOJOXHUTENbHBIM 3apsi-
oM. Pa3mepsl mnacTHHBI BO MHOTO pa3 MPEBLILAIOT UTHHY HHUTH. ONHpasch Ha 3aKOHBI Mexa-
HHMKH H 3JIEKTPOAMHAMHUKH, OOBACHHUTE, KaK H3MEHHTCSA YacTOTa MaJbIX CBOOOIHBIX KONeOaHHUH
1IAPHKA, €CJIM MY COOOLIHMTH OTPHLIATEIbHBIN 3apsl.

Ha nony HenoaBmxHOro nu¢Ta CTOMT TEIUIOM30JIHPOBAHHBIH COCYI, OT-
KprTbIﬁ CBEPXY. B cocyne non TAXKEBIM MOABHXKHBIM MOPILUHEM HAXOOHUT-
C1 OJHOAaTOMHBIA HIeanbHBIA ra3. [loplieHb HaXOAHTCS B PAaBHOBECHHM.
JIndT HauHHaeT PaBHOYCKOPEHHO OmMycKaThcs BHH3. ONMHpasch Ha 3aKOHBI
MEXaHHKH M MOJIEKYJIAPHOH (DH3UKH, OOBACHHUTE, Ky/J1a CABHHETCS MOPILIEHD
OTHOCHTEJIbHO COCya IOCJIC Havyajla IBHKCHHSA nn(b’ra H KaK IpH 3TOM H3-
MEHHTCSl TEeMIIepaTypa ra3a B cocyle. TpeHHeM MeXAy NOpLIHEM H CTEH-
KaMH COCY/a, a TAKKe YTEYKOH rasa u3 cocyaa npeHeOpeuys.

HenocpeacTBeHHO HaJ HEMOJABMXKHO 3aKpEIUIEHHOH MPOBOJIOYHOH Ka-
TYIIKOH BJONbL €€ OCH Ha NPYXXHHE MOJBELICH I10JIOCOBOH MarHur (cMm.
pucyHok). Kyaa HayHET ABHMraTthCsi MarHMT cpa3y MOC/I€ 3aMBbIKaHHs
kinroya? OTBET NOACHHUTE, YKa3aB, KaKue (PU3MYECKHE ABJICHUA H 3aKOHBI
Be1 ucnons3osanu n1s o6bACHEHHA.

(%)
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3. 3aganus, npdnepmoume yMeHHe JaTh paénepnyme peleHHe pacyeTHOI
3aaayu (3aaanus Ne 29-32 B Bapuante EI'J)

[IpyxuHHOE PyXbE HAKJIOHEHO 10 YIJIOM a = 30° K TOPU30HTY. DHeprus CXKATOM NpYKHUHBI PaBHA
0,41 Ix. IIpu BeIcTpENe mapHK Maccoi m = 50 T IPOXOIMT IO CTBOLY PY>Kbsi pacCTOsIHHE b, BhLIe-

TaeT M NaJaeT Ha PacCTOSHHH L = 1 M OT Ayna pybs B TOUKY M, HAXOOAIIYIOCS C HUM Ha OJHOM

BBICOTE (CM. PHCYHOK).

M
T 7777777777777

Haiinute pacctosnue b. TpeHHEM B CTBOJIE H CONIPOTHRIICHHEM BO3/lyXa NpeHeOpeyb.

II‘ He6onp1oii rpy3, NpUKperIEHHbIA K HUTH UTHHOH / = 15 cM, Bpamraercs
BOKDYI BEPTHKAJIbHOH OCH TaK, YTO HHTb OTKJIOHSETCH OT BEPTHKAIH Ha
yron a = 60°. C kakol CKOPOCTBIO JBHXKETCA Ipy3?

HeGonbuire mapuky, Maccel KoTopbix m =30 ru M = 60 r, CoeAMHEHBI JIETKMM CTEPXKHEM H II0-

MEIIEHBI B IIaAKYHO CCI)CPH‘JECKyK) BBIEMKY. B HavanbpHBI MOMEHT IIAPHKH YAEPXKHUBAKTCS B I10-

JIO’KEHHH, H300paKEHHOM Ha PHCYHKE.

Kornma ux OTITYCTHIIH oe3 TONYKa, IAapHKH CTaJIH CKOJIB3HTH IO NOBEPXHOCTH BBIEMKH. Maxkcu-
MaJibHas BBICOTA MOJbEMa HIapHKa Maccoi M OTHOCHTENBLHO HMKHEH TOYKH BBIEMKH OKa3ajlach

paBHoii 12 cm. KakoB paguyc BeieMku R?

B kamepe, 3an01HeHHO# a30TOM, npH Temneparype Ty = 300 K HaxomuTCs OTKPHITHIH HUIHHAPH-

yeckui cocyn (cM. puc. 1). Beicora cocyna L =50 cM. Cocya MIOTHO 3aKphIBalOT LHJIHHAPHYE-
CKO# MpoOKo#H M OXJIaXIal0T 10 Temneparypsl 7). B pe3ynbrate paccTosHHE OT JIHA COCyaa 1O HHU-
3a IpoOKH CTAaHOBUTCA paBHBIM /1 = 40 cM (cM. puc. 2). 3aTeM cocy HarpeBaloT 10 NepBOHAYaIIb-
HOI TemnepaTypbl 7. PaccTosiHue oT aHa cocyna A0 HH3a MpoOKH Npu 3TOH TeMmmeparype CTaHoO-
BUTCA paBHbIM H =46 cm (cMm. puc. 3). Uemy paBHo 7?7 BennunHy CHIIBI TPEHHA MEXAY NPOOKOi
M CTEHKaMH COCY/la CYMTaTh OJMHAKOBOW MpH IBHXEHHH NpoOKH BHU3 M BBEpX. Maccoi mpobku

npeHere%. IlaBJICHHe a30Ta B KaM€pe€ BO BPEMA DKCIICPUMECHTA NOAACPKUBACTCA NMOCTOAHHBIM.
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i B
4
L To |
\ H|| 7,
Y Y A
Puc. 1 Puc. 2 - Puc.3
E’ OnuH MOJIB ONHOATOMHOTO HIEANBHOrO rasa cosepuiaet npouece 1-2-3,  pA
rpaduk KOTOpOro moka3aH Ha pHCyHKe B koopauHarax p—T. U3BecTHO,
4TO AaBJICHHE rasa p B nponecce 1-2 ysennuunock B 2 pasa. Kakoe ko- 2 3
JIMYECTBO TEIUIOTHI OBLIO cOOOIIEHO ra3y B mpouecce 1-2-3, ecnu ero
temneparypa 7 B coctosHuu 1 paBHa 300 K, a B cocTtosHuu 3 paBHa 1
900 K? : ' L’
4 o
0 T

[vkn TeroBOM MAamMHBI, paGOYHMM BEIECTBOM KOTOPOH SBJIAETCS OJHH MOJb HIACAIBHOTO OJHO-
aTOMHOTO I'a3a, COCTOMT U3 H30TEPMHYECKOTO PACUIMPEHHS, H30XOPHOTO OXJIXKIACHHA U anuabaTu-
4ecKoro cxartusa. B M30xopHOM mpolecce TeMneparypa rasa noHwxaerca Ha A7, a pabora, coep-
IIE€HHAsd ra3oM B H30TEPMHYECKOM Iporecce, paBHa 4. Onpeaennre KI1J] TernnoBoi MaliuHbl.

TeruoBo# ABMraTelb HCHOJB3YeT B KauecTBe paboyero BeuiecTsa 1 Moib D
HICAIBHOr0 OJHOATOMHOrO rasa. L{ukn paGoTel aBuraresns u3o0paxéH Ha 1 2
pV-nuarpamme M COCTOMT M3 JABYX aauadar, U30XOpbl, H300apel. 3Hasd,
yro KIIJ] storo uukina n =15%, a MUHUMaNEHasd U MaKCHMaJIbHas TEM-

nepaTypbl rasa npH u30xopHoM mpouecce £ . =37 °C u 302 °C, onpe-

ACITATE KOJUYCCTBO TEIUIOTHI, MMOJIY4Ya€MOE ra3oOM 3a IHKIL. 4

0 vV

B cocyae non nopiHeM HaXOQWJICS BO3IyX ¢ OTHOCHTEIBHON BIAKHOCThIO @ = 40%. OO0BEM BO3-

JyXa U30TEPMHUYECKH YMEHBIIWIM B 5 pa3. Kakasd yacTh o BOZSHBIX NApOB CKOHJCHCHPOBAJIACh
rociie cxxatus?

Ucrounnx nocrosuHoro toka ¢ JJIC £ =10 B u BHYTpEHHHM COTNpPOTMBICHHEM Er
r = 0,4 OM noacoeMHEH K NapajliebHO COCAMHEHHBIM pe3ucTopaM R, =4 OM, —
R, = 6 OM u xoHneHcaTtopy. Onpenenure EMKOCTh KoHneHcaropa C, eciu 3Hep- Rl

rHs 3JEKTPHYECKOTrO MOk KOHAeHcaTopa paBHa W = 60 MkJDx.

R

|
Cll

ITo 0HOPOAHOMY LMIMHAPHYECKOMY ATIOMHHHEBOMY MPOBOIHHKY ceueHHeM 2-107° M nmpomnyc-
UM Tok 10 A. Ompenenure n3MeHeHHe ero TeMneparypsl 3a 15 c. U3sMeHeHHeM CONpOTHBIICHHUS

IIPOBOJHHMKA H PACCESHHEM TEIUIA NPH €ro HarpeBaHHH NpeHeOpeub. (Y AenbHOE CONPOTHBICHHE
amoMuHus 2,5-10° Om-M.)
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11

12

13

16

[17 ]

~ero 3/IC £=110 B.

Kakas TeruoBas MomHOCTh OyJeT BBLACNATHCS Ha PE3HUCTOpPE
R B cxeMe, u300pax€&HHON Ha PHUCYHKe, €CIH Pe3UCTOp R,
NIEpETOPHT (TIPeBpaTHTC B pa3phiB Lienu)? Bce pesncTopsl,
BKJIIOYEHHBIE B CXEMY, HMCIOT OAMHAKOBOE CONPOTHBIIEHHE
R =20 Om. BHyTpeHHee CONPOTHBIEHHE HCTOUHMKA 2 OMm;

Bo CkoBKO pa3 yBEIWYHMTCS MOLIHOCTb, BBIAENSEMas Ha pe3u-
crope Ry R, mpu 3amblkanuu kmoda K (cM. puUCyHOK), eciu

Rl =R2 =R3=10M, r=0,50m?

. . . -12 .
ToueuHslt OTpULIATENBHBIH 3apan g = —1,5-10 K1 1BHXETCS B OHOPOAHBIX JIEKTPUYECKOM U

MarHMTHOM noisix. Hanpsx€HHoCcTh anekrpHyeckoro mons £ = 1200 B/m; MHAyKUMS MarHUTHOTO
nons B =0,03 Tn. B HekoTOpbIii MOMEHT BpEMEHH CKOPOCTh 3apsaa paBHA 1o BelduuuHe L = 10

M/C ¥ JIEXHT B IUIOCKOCTH BEeKTOpoB B u E | mpu 3TOM BEeKTOp U NEpNeHAUKYspeH BekTopy £ u

COCTaBIfET C BEeKTOpoM B yron o =45°. Haiigure BeNMYMHY pe3yJbTHPYIOLIEH CHIIBI, OEHCT-
BYIOIIEH Ha 3aps]l CO CTOPOHBI NEKTPOMArHUTHOIO IOJIA B 3TOT MOMEHT BPEMEHH

KBanpaTHas npoBonouHas pamka co cropouoit /=10 cm B, Tinj

HaXOJQUTCA B OJHOPOJHOM MAarHHUTHOM MOJIE C MHIAYKIMEH 0,6
E . Ha pucyHke H300paxkeHO M3MEHEHHE IPOEKLUH BEK- 0,4 / \\
TOpa B ua NEPIIEHIUKYJISAP K IJIOCKOCTH PAMKH C TEUEHH- 0.2 / \
em BpeMmenH. 3a Bpems ! =10 ¢ B pamke BBIZEAETCA KO- ’ \\
augectBo Temnotel Q =0,1 m/Lx. Kakoo compo- 0 2 4 6\8 10 t,:c
THUBJIEHHE IIPOBOJIOKH, U3 KOTOPOH cAenaHa paMka? -0,2} : NG
~0,4

Merannuueckuii cTep>keHb, COTHYThIH B Buae OykBel [1, 3aKkperiéH B ropu30HTANIbHON MJIOCKOCTH.
Ha napansenbHble CTOPOHBI CTEP)KHA ONHMPAETCH KOHIIAMH NEPIEHAUKYIApHas epeMbluKa MacCon
92 r u pmHoM 1 M. ConportuBnenue nepembluky pasHo 0,1 OM. Bes cucrema HaxomuTes B OQHO-
POIHOM BEPTHKAJIbHOM MarHUTHOM noJie ¢ uHaykuuei 0,15 Tin. C kakol ycTaHOBHMBILEHCS CKOpO-
CTbi0 OyIET ABHUIaThCs MEPEMBIUKA, €CJM K HEH NPUIOXKHTh NOCTOSHHYIO FOPU3OHTANIBHYIO CHITY
1,13 H? KoadgduuneHT TpeHHs Mexay crepkHeMm U nepeMbldkoi paBeH 0,25. CompoTHBieHHEM
cTepxHA peHedpeun. CaenaiTe pUCYHOK C yKa3aHUEM CHII, I€HCTBYIOLIMX HA NEPEMBIUKY.

KosnebaTenbHbli KOHTYp paaHONpHEMHHMKA HACTPOEH Ha JUTMHY BOJHBI A = 500 M. MHIYKTHBHOCTE
KaTymKH KOHTypa L = 3 Mk['H. B KOHTYpe HCTIONB3yeTCA IUIOCKHI BO3AYIIHBIA KOHAEHCATOp, pac-
CTOSIHHE MEXAY IIaCTHHAMH KoToporo d =1 MM. MakcuMainbHas HanpsDKEHHOCTh 3JIEKTPHYECKO-

ro nois KOHAEHcaTopa B xoae konebaHuid £ . =3 B/M. KakoB MakCHMAalbHBIH TOK B KaTyIIKe

HHAYKTHUBHOCTH?

MoOIHOCTh M3TY4YeHHs Ja3epHOH yKa3Kku C JUIMHOH BOJHBEI A = 600 HM paBHa P =2 MBT. Ompe-
JenuTe Yucio (OTOHOB, U3TyyaeMbIX yka3ko 3a | c. :
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. L -7 4
Hsnyyennem nasepa c juvHoit BomHsl 3,3-10 © ™ 3a Bpems 1,25-10 ¢ 6bl1 paciuiasien nén
maccoi 1 Kr, B3aTbli mpu Temmeparype 0 °C, u momydyeHHas Boja Gbima Harpera Ha 100 °C.
Ckonbko GoTOHOB M3iTyyaeT nasep 3a 1 ¢? Cuurath, 4T0 50% H3TyYeHHS MOMNOMACTCS BELECTBOM.

, . 13,65B
3Ha4eHUsA SHEPTHH IEKTPOHA B aTOME BOJOPO/IA 3a1al0TCsi popMynoil F n =TT
n

n=1,2,3, ... Ilpu nepexone ¢ BepXHEro ypOBHS SHEPIUM HA HUXKHHUI aToM H3mydaeT dotoH. ITe-
pexonbl ¢ BEpXHHX YPOBHEi Ha YPOBEHB ¢ # = | 00pa3yioT ceputo JlaiiMaHa; Ha ypoBeHb Cn = 2 —
ceputo banbmepa; Ha ypoBeHb ¢ n = 3 — cepuro [lawena u 1.1. Haliaute oTHomeHue B MUHHMATB-
HOH 4acToThI $OoTOHA B cepH baneMepa Kk MakcHMaibHO# yacTote GoToHa B cepun [TameHa.

. o 210 .

B OTKpBITHIH KOHTEHHEp MOMeCTUIH 1,5 r u30TONa MOI0HHA-210 g4 PO. 3areM KoHTeHHEp repme-
THYHO 3aKpbUiH. H30TON MONOHKS paaMoakTHBEH M MpETEpNeBacT albda-pacrnaj ¢ MEPHOAOM I0-
nypacnana npumepHo 140 nueil, npeBpamasch B CTaOHIBbHBIH H30TON cBMHLA. Yepe3 5 Hemenb
JaBIEHHE BHYTPH KOHTelHepa coctaBuio 1,4-10° ITa. Onpenenute 066éM KouTeiinepa. Temmepa-
Typa BHYTPH KOHTEHHEpa NMOAJEPKHBaeTCsl NOCTOSHHON u paBHa 45 °C. ATMocdepHOe JaBlICHHE
pasHo 10° Ia. :

@ Onpenennte K03QPULHMEHT MOIE3HOTO AEHCTBHA ATOMHOM JJIEKTPOCTAHIIMH, PACXOAYIOLIEH 32 He-

235 . "
Aemo ypau-235 "o, U maccoit 1,4 xr, ecnu e MomHocTs paBHa 38 MBr. Ilpu aenenun oaxoro

anpa ypaHa-235 Beiaensercs sHeprus 200 MaB.
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Pasaex III. OTBETBI K TPEHHPOBOYHBIM MATEPHAJIAM

JUIA NIOATI'OTOBKHU K EI'3-2015
1. OTBeTHI HA TPEHHPOBO4YHLIE 3a4auns THHA Ne 1-27

Saﬂ‘:‘:ﬂlﬂ Orser 3811‘:1-'““] Orser m‘:‘lg-lllﬁ Otser 3a.mj:‘;mn Orser
1 1 26 3 51 15 76 4
2 4 27 1 52 0,15 77 4
3 6 28 4 53 2 78 5
4 3 29 280 54 332 79 3
5 35 30 10 55 4 80 4
6 13 31 1 56 3 81 1
7 4 32 2 57 223 82 2
8 10 33 1 58 3 83 123
9 23 34 4 59 313 84 123
10 3 35 14 60 233 85 3
11 323 36 4 61 3 86 2
12 500 37 16 62 121 87 4
13 9,2 38 3400 63 1 88 2
14 12,5 - 39 3 64 2 89 4
15 13 40 2 65 121 90 2
16 1 41 2 66 211 91 2
17 1 42 4 67 1 92 2500
18 131 43 14 68 323 93 4
19 2 44 3 69 2 94 3
20 4 45 82500 70 212 95 4
21 3 46 2 71 1 96 1
22 3 47 1 72 41 97 2
23 1 48 2 73 4 98 1
24 3 49 3 74 2 99 0
25 121 50 1 75 332 100 13
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33[:;:["5[ Orser 38112;““[ Orser 33).';:;[“’[ ()TBeT 3311‘:.“"5[ Orser
101 4 126 43 151 3 176 0,8
102 3 127 1 152 321 177 3
103 132 128 31 153 4 178 132
104 2 129 3 154 4 179 1
105 1 130 3 155 2 180 4
106 14 131 4 156 4 181 80
107 14 132 1 157 2 182 4
108 321 133 3 158 3 183 1
109 - 42 134 2 159 21 184 3
110 50 000 135 2 160 1 185 1
111 2,5 136 2 161 2 186 14
112 4 137 4 162 8 187 4
113 90 138 1 163 5 188 8
114 3 139 4 164 4 189 41
115 4 140 4 165 24 190 2
116 4 141 223 166 31 191 4
117 2 142 3 67 3 192 10
118 232 143 21 168 4 193 9
119 12 144 3 169 3 194 4
120 2 145 3 170 2 195 1
121 1 146 4 171 4 196 3
122 25 147 3 172 1 197 121
123 212 148 | 0,5 173 41 198 2
124 100 149 2 174 4 199 8
125 1 150 2 175 4 200 1
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3aufina Orser BMJ:‘:HH Orser BaHJ:‘:lHﬂ Orser BallJ::lHﬂ Orser
201 3 226 311 251 4 276 4
202 4 227 3 252 4 277 3
203 2 | 228 1,5 253 2 278 4
204 3 229 4 254 1 279 2
205 3 230 70 255 3 280 4
206 4 231 32 256 2 281 3
207 3 232 3 257 1 282 3
208 131 233 17 258 1 283 4
209 3 234 1 259 31 284 3
210 1 235 1,5 260 3 285 3
211 2 236 12 261 3 286 0,4
212 1 237 7,5 262 2 287 4
213 32 238 3 263 3 288 1
214 1 239 3 264 1 289 1
215 4 240 3 265 - 311 290 3
216 3 241 0,14 266 34 291 1,6
217 4 242 12 267 2 292 3
218 1 243 20 268 3 293 31
219 4 244 4 269 2 294 1
220 3 245 4 270 1 295 3
221 1 246 21 271 1 296 3
222 3 247 12 272 3 297 2
223 3 248 2 273 3 298 3
224 4 249 1 274 2 299 1
225 1 250 3 275 1 300 211
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Ne 1] °

3agaHHusA Orser m.z;lﬂﬂ Or]ie’r 33)12;[“5[ Orser
301 4 326 2 351 3
302 1 327 2 352 2
303 2 328 3 353 4
304 4 329 2 354 4
305 2 330 3 355 2
306 2 331 3 356 2
307 4 332 1 357 3
308 3 333 2 358 3
309 3 334 4 359 1
310 3 335 1 360 3
311 31 336 4

312 - 12 337 21

313 2 338 4

314 60 339 43

315 4 340 3

316 4 341 1

317 3 342 11

318 13 343 231

319 1 344 1

320. 2 345 4

321 3 346 2

322 3 347 3

323 1 348 0,4

324 13 349 21

325 1 350 2
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2. Bo3MoskHbIe pellieHHs] TPEHHPOBOYHBIX 3a1aHUH THna Ne 28

1. ,
Ha yuactke 1-2 mnpouecc wusorepMuyeckuif. IlosToMy coriacHo ypaBHEHMIO COCTOSHHMA ra3a

(£K= VR = const) PV = const, u npu yMeHbIIeHHH oOBEMa NaBieHME yBenuuuBaerca. Ha ywactke 2-3

npoiecc H300apHBbIii; 3HAYUT, AaBIEeHHE OCTaéTca HeM3MeHHbIM. Ha yuacTke 3—4 nponecc H30XOpHOro Harpe-

BaHHMS, IOCKOJIKY M3 YPABHEHHA COCTOSHHMA, i V = const monydaeM £ _ copss, TO TIDH YBETHYCHHH TEM-
. T ’

TepaTyphl JaBJIEHHE TAKKe NODKHO yBennunuBathes. Takum o6pa3oMm, naBieHHe rasa Ha y4yactke 1-2 yBenu-
YHBAJIOCH, HA YYaCTKe 2—3 HE H3MEHUIOCH, HAa yJacTKe 3—4 yBeJIHYHBAJIOCK.

2.

/1o 3aMBIKaHHs KIK0Ya NPYXHUHA HAXOAMTCA B COCTOSIHHHM PABHOBECHSA, B KOTOPOM YIIPYTHe CHIIBI, IEHCT-
BYIOI[HE HAa KaXblH BUTOK IPYXHHBI CO CTOPOHBI COCEJHHUX BHTKOB, YPaBHOBELIHBAIOT CHIIY TSXKECTH, NEH-
CTBYIOIIYIO Ha BUTOK.

ITpu 3ambikanuu knoda K no uenu noiaer Tok. B cocenHux BUTKax Npy>KMHBI TOKH MOTEKYT COHAINpas-
seHo. IIpoBOAHMKH C COHANpaBIECHHBIMH TOKaMH NPHUTATHBAIOTCA APYT K Apyry. B pe3ym.Ta;re Oyner mocrur-
HYTO HOBOE COCTOSIHHE PaBHOBECHSA (IIpY)XHHA CTaHET KOpOYe), B KOTOPOM YIpPYTHe CHJIBL, JEHCTBYIOIHE HA
Ka)XXIplii BUTOK NPY>XHHBI CO CTOPOHBI COCETHUX BUTKOB, OyIyT ypaBHOBELIMBATh CHIIY TAXKECTH H CHIYy AM-
nepa, JCUCTBYIOIIHME HAa BUTOK.

Takum 06pasoM, pyxHHA COXMETCS, €€ JUTHHA yMEHBLIMTCAL.

3.

M306paxeHHEM TOUYKH B TOHKOH JIMH3€ CIyXHT TOUKa. B JaHHOH 3a/ade 3TO 3HAYHMT, YTO BCE JTY4H OT
1:060H TOUKH NpeaMeTa, JaBas JeHCTBUTENBHOE H300paXeHHe, NEPECEKAOTCS 3a JIMH30M B OJHOM TOUKE.

IToka kapTOH He MEIIAET, NOCTPOUM H300pakeHHE B JIMH3E npeameTa AB, HCHONB3ys JIyuH, HCXOASIHE
u3 Touku B (cM. pucynok 1). TTpoBens ny4 / yepe3 HEHTP JMH3BL, HAXOAMM TOYKY B' — H306pakeHHe TOYKH
B. [IpoBoaum my4 2, MONyTHO Haxons 3afHH# (OKYC JIHH3EL 3aTeM NPOBOAMM JiyuH 3 1 4.

Kycoxk xaprona K nepexsatbiBaet nyyn / H 2, HO HUKaK He BIMAET Ha X0/ JTy4ed 3 U 4 (CM. pUCYHOK 2).
bnaropapst 3TUM M aHANOrHYHBIM MM JTy4aM H300pakeHHe MpeMeTa IPOI0IDKAET CYIIECTBOBATE HA NIPEKHEM
MecTe, He MeHsAst POPMbI, HO CTAHOBUTCA TEMHEE, T.K. YacCTh Jiydel (HanpuMep, iy / u 2) Gonbine He yuacT-
BYIOT B IOCTPOEHHH H300paXKeHHs. '

5 Al D &)
B
] Al | Al
A B' BI
3 4 3 4
v v I]
Puc. 1 : . Puc. 2
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Boga u BoAsHOI map HaXOIATCA B 3aKPBITOM COCYAE UTMTENbHOE BPEMSs, MOITOMY BOASHOMN map ABIAETCS
HACBIIEHHBIM.

IIpu BRIABMraHHMH MOPIIHSA NMPOHUCXOAUT H30TEPMHUUYECKOE pacIIMpeHHe Mapa, JaBJleHHe U IUIOTHOCTh Ha-
CBILLIEHHOrO I1apa B 3TOM IIpoliecce He MeHsA1oTca. CnenoBatenbHo, OyAeT NPOHCXOAUTh HCMAPEHHE XKUAKO-
CTH. 3HAa4HT, Macca XHIKOCTH B cocyne OyaeT yMeHbIIaThCS.

-~ OTBeT: Macca )XHIKOCTH B cocynie OyeT yMeHbIIaThCA.

5.

Bo BpeMs nepeMelieHus IBHXKKa BJIEBO peocTaTa NOKa3aHUA aMIiepMeTpa OyAyT IUIABHO YBEJIHYHBATHCH,
a BOJILTMETp Oy/IET PErHCTPHPOBATh HANPsHKEHHE Ha KOHLAX BTOpHYHOH 06MoTkH. [IpuMeyanue: [ng nonHo-
ro oTBeTa He Tpebyercs oObjACHEHHS NMOKa3aHWH NpHOOPOB B KpaiiHeM JieBoM nosoxeHuH. (Korma aBuxok
NPHUIIET B KpakHee JIEBOE MOJIOKEHHE U ABHXXEHHE €r0 NPEKpaTUTCA, aMniepMeTp 6yeT HOKa3biBaTh MMOCTOSH-
HYIO CHJTy TOKA B LIETIH, @ HaNPSHKEHUE, H3MEPSIEMOE BOJIBTMETPOM, OKAXKETCSI PaBHBIM HYJIIO).

IIpyn nepememeHnH NOA3YHKA BIEBO CONPOTHUBIICHHE IEMTH YMEHBIIAETCS, @ CHJIa TOKA YBEIHYHBAECTCA B

COOTBETCTBUH C 3aKoHOM OMa Uit noHo# uenu ;- € _, rae R — CONPOTHBIIEHHE BHEIIHEH LIETH.
R+r '

H3meHenHe ToKa, TEKYILETO M0 MEPBHYHOH 0OMOTKE TpaHCHoOpMaTopa, BbI3bIBAET H3MCHEHHUE MHAYKIIHH

MarHMTHOI'O M0Jif, CO3/1aBAEMOI0 3TOH OOMOTKOH. OTO NMPHBOIMT K H3MEHEHHIO MarHUTHOTO MOTOKA 4Yepe3
BTOPHYHYIO 0OMOTKY TpaHcopMmartopa.

B cootBeTcTBHH ¢ 3aKk0HOM HHAYKuuH Dapanes Bo3aukaer DC unaykumu € . = AP Bo BropHyHO
At

00MOTKe, a clIe0BaTebHO, HanpAxkeHue U Ha ee KOHLIaX, PETHCTPHPYEMOE BOJIbTMETPOM.

6.

B npouecce 1 — 2 ra3 nonyvaer HEKOTOpOe KOJIHYECTBO TEILIOTHI, HO €r0 BHYTPEHHSIS SHEPTHA HE Me-
HseTcs. CrneoBaTenbHO, COrIacHO NEPBOMY Haually TEPMOJHHAMMKH, a3 OTAAET MOTyYaeMyl0 SHEpruio, co-
Bepiuas paboTy, T.e. B JaHHOM IpoLecce ero 06beM yBeITHIHBAETCA.

B npouecce 2 — 3 TeroobMeHa rasa ¢ BHELIHEH CpeloH HET, HO ero BHYTPEHHsAA SHEPrus yMEHbUIACT-
cs. CneioBaTenbHO, U 3TOT NPOLECC CBA3aH C PaCLIMPEHHEM Ia3a, IOCKOJIbKY OH COBepIlaeT paboTy.

OTBeT: nepexol raza U3 COCTOSHHA 1 B COCTOsHHE 3 BCe BPEMs COMNPOBOXKIAETCHA YBEJIHYEHHEM €r0 06b-
ema.

7.

PaccMoTpHM ceueHHe paMKH ILTOCKOCTBIO PUCYHKA B YCIIOBUH 3a/1a4H.

B MCXOIHOM TONIOXEHHH B JIEBOM 3BEHE PAMKH TOK HalpaB/IeH K HaM, a B IPABOM — OT HAC.

Ortser: PaMka noBepHeTcs Mo 4aCOBOi CTpesKe U BCTAHET NEPNEHIUKYIAPHO OCH MarHHTa TakK, YTO KOH-

Fa
/
F»)\ 1 \ ~ - O,
—_—— i
-
\\Fiz / \F’u?\\

=
Ha neBoe 3BeHO pamKu NeicTByeT cuia Amnepa F, |, HanpaBjieHHAas BBEPX, a Ha MPaBOE 3BEHO — CHJIA

TaKT «*+» OKaXXETCA BHH3Y.

Awmnepa F, ,, HampaBNeHHas BHH3. JTH CHJIbI Pa3BOPAaYHBAIOT PaMKy Ha HEMOABHXHOH ocH MO 1o 4acoBo#

cTpeske (CM. PUCYHOK).
Pamka ycranaBnuMBaeTCs NEPNEHAUKYJISPHO OCH MarHHTA TaK, YTO KOHTAKT «+» OKa3bIBaeTcs BHHU3Y. [Ipu

9TOM CHJIBI AMIiepa F, . U F, , 00ecrieYyHBalOT paBHOBECHE paMKH Ha ocu MO (CM. PUCYHOK).
Al A2 p
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OrtBeT: Pamka MMOBEPHETCA 110 4acoOBOH CTPECJIKC U BCTAHET NECPIICHAUKYJIADHO OCH MarHuTa Tak, 4TO KOH-
TaKT «+» OKaXKeTcd BHH3Y.

8. .

B cootBeTcTBHH ¢ 3akoHamH [JlanbToHa U Boitns—Mapuotra (IpUMEHEHHBIMH K NMapLUAIBLHBIM JaBJICHH-
SIM ra30B BO BTOPOM H TPETHEM COCYaxX), CYMMapHOE AaBJICHHE dTHX ra30B I0CJIE 3aKPBIBAaHHA BTOPOTo Kpa-
Ha paBHO 3p/2 + p/2'=2p. |

AHaJIOTHYHO 3TOMY J]aBJICHHE B MEPBOM M BTOPOM COCYJaX IOCJE 3aKPbIBaHHUS MIEPBOTO KpaHa PaBHO p/2
+ 2p/2 = 1,5p. 310 03HaYaeT, cornacHo ypaBHeHuio Knaneiipona-MenzeneeBa, 4To KOJIHYECTBO rasa B mep-
BOM COCY/JIE B HTOT€ YBEJIHYHIOCH.

B HTOre KOJIMYECTBO ra3a B IEPBOM COCYIE ynenuqmiocy

9.

KumenneM Ha3sbiBaeTcsi MapooOpa3oBaHHe, KOTOPOE MPOHUCXOAHT HE TOJIBKO C MOBEPXHOCTH KHUAKOCTH,
rpaHMyaiieii ¢ BO3LYXOM, HO M C MOBEPXHOCTH MY3bIPbKOB HACHIIIEHHOTO Napa, 00pa3ylomiMXcs B TOJILIE
XHIKOCTH, YTO PE3KO YBETHYHBAET KOJHYECTBO HCIAPHBIIEHCS XUAKOCTH. BCIUIbIBaomye My3bIpbKH BBI3bI-
BAKOT HHTEHCHBHOE NTEPEMEIIHBAHHUE HKHIKOCTH.

O06pa3oBaHHE My3bIPHKOB Mapa B XKHIAKOCTH BO3MOXHO TOJBKO B TOM Cllydae, KOrja AaBJI€HHE 3TOro mnapa p
PaBHO JABJIEHHIO CTON0A XKHIKOCTH: P = Pary T pgh. B cocyne pgh << pary , TO3TOMY yCIIOBHE BOSHHKHO-
BEHHUS KMOCHHUA P = Parw. CHenoBatenbHo, 4ToObl Boja 3akunena npH 40 °C, B COOTBETCTBHH C IrpaguKoM
IaBJIEHHME BO3JyXa MOJ KOJOKOJIOM Heobxoaumo cHu3uTh 10 70 rlla.

10.

TemnoBas MOLIHOCTb, BEIAEIAIOMAACA HA PE3UCTOPE, HMEIOLIEM CONPOTHBJIEHHE R, ONpeENeseTcs 3aKo-
HoM /xoyns—Jlenna '

P=UI,

rae / — cuia Toka B uen, a U — HanpshkeHHe Ha Pe3UCTOpE.

o £
Cwua Toka OnpeacniaCTCs 3aKOHOM OMa 11s TIOJIHOH LienH 1 =E, a4 HaNpsiKCHHUE HA pE3UCTOPE — 3aKO-

HoM OMa a4 ydactka uenu U = IR .
Ha rpaduke MOIIHOCTD B Harpy3ke 3aBHCHT OT CHJIbI TOKa [, MO3TOMY CONPOTHBIIEHHE Harpys3kH

R= R( I ) = % — p H HampsOKeHHE Ha pe3ucrope ( 1 ) = IR = & — Ir HEOOXOAUMO PacCMaTpHUBATh KaK BEJIUYH-

HBI, 3aBUCALIME OT CHJIBI TOKa / ¥ TapaMeTpoB GaTapeu € H 7, KOTOPble He MEHAIOTCA. MOIIHOCTH B Harpys3Ke
P(I)=U(I)I=1(e-1Ir) (1)
— KBaZpaTH4Hast GYHKUHUSA CHIIBI TOKA.
I'padux sTo# QyHKUMH — MapaGoaa, Npoxonsas Yepes ToUkH [ =0, [, =1, =&/ r. ClenoBarensHo,
e=2B.

11.

MHaykuuoHHBIH TOK B KoJble BbI3BaH D C HHIYKIMH, BOZHUKAIOLIEH MPH MEPECEYEHHH MTPOBOAHHKOM
JIMHUH MarHUTHOTO TOJIA. '

B MOMEHT BPEMEHH f K KOJIbILY MPHOIMKAETCS MarHUT, U MarHUTHBIH NMOTOK yBeNH4HuBaeTcs. B Hayaib-

-

HBIif MOMEHT MarHHT HaXOQUTCS JaJIeKO OT KOJNbIa, O3TOMY JIMHHM nosis B mpakTHueckn He mepecekaror
npoBoaHHK. [To Mepe MpHONMKEHUS K KOJBIY MOJIe pacTeT, U ero JITHHH HauyHHAIOT NepeceKaTh POBOAHHUK,
Boi3biBas JJIC mHAykuuH. CKOpPOCTh MarHMTa TaKXe pacTeT ¢ TeYeHHEM BpeMeHH, nostoMy IJIC OwicTpo
BO3PAaCTaeT MO MEPE NPUOIHKEHHS CEBEPHOIO MOJIOCA MAarHMTA K IUIOCKOCTH KOJbUA, MOCKOJIBKY IyCTOTa
JIMHHUIH YBETMYMBACTCH, T.€. PACTET MarHUTHBIH MOTOK @, YTO MPHBOAMT K pocty Moy DJIC (cornacHo 3a-
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koHa uHIyKiuu Papanes € = "Ar ) 4 MOIyns CHJIBI TOKa (coryiacHO 3akoHy OMa misi 3aMKHYTOH Lienu

&
I =E) 3/1C nmponopLiMOHaNnbHa CKOPOCTH M3MEHEHHS MAarHUTHOTO MOTOKa @ M TEeM BbIUIC, 4YeM Oomblie

.

CKOPOCTb JABH)XEHHS MarHUTa. _

B ToT MOMEHT, Korzaa yepe3 IIOCKOCTh KOJbLia IPOXOAUT CEpEeIHHA MarHUTa, JIMHUHU MOJS NepHeHIUKY-
JSPHBI IIOCKOCTH. IIPOBOIHHK B 3TOT MOMEHT «CKOIIB3HT» TI0 JIHHHAM TOJIA, He Nepecekas ux. [10Tok BEKTO-
pa MarHUTHON MHIYKLHH B 3TOT MOMEHT JAOCTHIaeT MAaKCUMAJIBHOTO 3HAYECHHA, HO HE H3MEHAETCH, IPH ITOM
CHJIa TOKa 00pamiaeTcs B HYJIb, HECMOTPS Ha BO3PACTaHHE CKOPOCTH MAarHUTa.

B MoMeHT #,, koraa moyoc MarHuTa, Nporas Yyepe3 IIOCKOCTh KOJIblia, HAUHHAET YAAIATHCA OT NPOBOA-
HHUKa, TO KOJMYECTBO IEPECEKAEMBIX JTHHMH yMeHbuIaeTcs. Clie0BaTENbHO, TOK MMEET MPOTHBOMONOXHOE
HaIpaBJIeHHE, OCKOJIBKY KOJIHYECTBO JINHUH, OKa3aBLUIMXCS BHYTPH KOHTYPa, YMEHBIIAETCS, a 3HAYUT, MOTOK
TOJIs TENEph HE YBEIHUUBACTCS, @ yMeHbaeTcs. COOTBETCTBEHHO, BOSHHKAET HHIYKIUHMOHHBIH TOK, HalpaB-
JICHHBIH B IPOTHUBOIOJIOXKHYIO CTOPOHY, YBETHUHBAIOILUICS 110 MEpe MPUOIHIKEHUS I0XKHOTO IMOJII0CcA K TUI0C-
KOCTH KospHa. IlockonbKy CKOpOCTH MarHuTa Tenepsb ropasfo 0oibll€e, 4eM IPH MPOXO0XKIAECHHH CEBEPHOTO
nomoca, 3JIC 3HaunTensHO GOMbIIE, a 3HAYUT, © MAKCHMAJIBHBIH MOXYJIb CHJIBI TOKa OKa3bIBaeTCs OoublLeE,
4eM MpH NpUOIHKEHHH K KOJIbLy CEBEPHOTO MOMIOCa MarHuTa. I1poiias MakCMMyM, M0jle MarHUTa HauYHHAeT
YMEHBLIATHCS 110 MEPE YAAIECHHSA F0XXHOTO MOJIIOCA OT IUIOCKOCTH KOJIBIIA, YTO MPHBOAUT K YMEHBLICHHIO CH-
7Bl TOKA 0 HyJIs TOTAA, KOT/1a MarHUT OKa3bIBacTCsA Ha 0OJIBILIOM PACCTOAHHH OT KOJIBLIA.

12.

B HayanbHOM COCTOSHHH Haj BOAOH HaXOAMTCS HaCBILICHHBIH BOJSHOHM Map, TaK Kak 3a JUIMTEJIBHOE
BpEMs B CHCTEME YCTaHOBHJIOCH TEPMOJAHHaMH4yecKoe paBHoBecHe. Iloka B mMWIMHApE OCTaeTcs BOAa, NpPH
ME/UIEHHOM H30TEPMHYECKOM pAaCUIMPEHHH IMap OcTaeTcs HachIeHHBIM. IloatoMy rpaduk p(V) Oyzer rpa-
(MKOM KOHCTAHTBI, T. €. OTPE3KOM TOPH3OHTaILHOM MpAMON. KOMMYECTBO BOABI B LMIIMHAPE NPU 3TOM YObI-
BaeT. IIpn KOMHaTHOM TeMnepaType KOHLEHTpaLMsa MOJIEKYJ BOAbl B HACBIILIEHHOM I1ape HUYTOXHA IO CpaB-
HEHHUIO C KOHLICHTpaHeH MOJIEKY BO/bl B )KHIKOM arperaTHOM COCTOSIHHH. Macca Bozbl B 1Ba pa3a Oosblue

Macchl napa. [103ToMy, BO-nepBbIX, B HAYaJTBbHOM COCTOSHHHU

p 4 HACBHIILEHHBIH Map 3aHUMaeT 00bEM, MPAKTHYECKH PaBHbIH V).
Bo-BTOpBIX, 4TOOBI BCS BOJA MCIAPHJIACh, HY)KHO O0BEM 1Mox

L MOpIIHEM yBEeTUUYuTh emé Ha 2V,. Takum oOpa3oM, ropusoH-

TalbHBIM OTPE30K ONMMCHIBAET 3aBHCHMOCTh p(V) Ha ydacTke
ot V, 1o 3V,. ‘

Ipu V > 3V, noa NopLIHEM yiKe HET KUIKOCTH, BCE MO-

JIeKyJIbl BOAB!l 00pa3yloT yXe HEHAchIMIEHHBIH BOASHOH map,

v

KOTOPHI MOXHO Ha H30TEPME ONHKCHIBAaTH 3aKOHOM boiins—
0 W 6V, V Mapuorra: pV = const, T. €. p ~ 1/V. I'paduxom 310 3aBHCH-
‘ ' MOCTH CIIy>XHUT runepboia.

Takum o6pazom, Ha yuactke ot Vj 10 3V, naBieHue moja NMOPIIHEM MOCTOSHHO (IaBJICHUE HACBHIIICHHOIO
napa Ha u3orepMe). Ha yudactke ot 3V, no 6V, nmaBneHHe noj MOpPIIHEM MOAYMHAETCA 3aKOoHy bBoima—
Mapuotra. Ha yuyactke ot V;, no 3V, rpaduk p(¥) — ropu30HTaILHBIH OTPE30K MIPAMOM, Ha y4yacTke ot 3V, 1o
6V, — dparMeHT runepOoNbI. '

13.

OuKH 3aI0TEBAIOT, €CIM UX TEMIIEPATypa MIIM TEMIEpaTypa Ha yjiHie OyleT yAOBIETBOPATE YCIOBHIO
BBIIAJICHAs1 POCHI TIPH 33JAHHOM NapLHaJIbHOM JaBICHHU BOISHOIO 1apa B KOMHaTe.

Ecnv oTHOCHTEnbHas BIaKHOCTh B KOMHate 50%, 3HAYUT NapHUalbHOE JaBI€HHE BOISHBIX NMapoB CO-
CTaBJIAET TONOBUHY JaBJIECHUS HACBIIEHHOTO napa npu 3toil temneparype, T.e. 1,32 klla. Ouku 3anoreror,

-~
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€clIM TeMrepaTypa Ha YJIHMIIE COOTBETCTBYET TakoMy (HJIM HH)XKe) JaBJICHHIO HACHILIEHHOrO BOASHOTO Mapa.
ITo Tabnuue HaxoquM, YTO TeMmrnepaTtypa He Beie 10°C.

14.

Jlo 3aMBIKaHHs KJII0Ya aMIIEPMETP H BOJIBTMETP MOKa3BIBAIOT, COOTBETCTBEHHO, HyneBoi Tok u JJIC mc-
TOYHHKA.

3aMBIKaHHE KJIH0Ya BBI3OBET MOSBIEHHE TOKA B IIEMH, NIO3TOMY IOKa3aHHA BOJHTMETPA YMEHBIUATCH Ha
BEJIMYHHY MafCHUS HAaNpsDKEHHS HA BHYTPEHHEM CONpPOTHMBIIEHHH HUCTOYHHKA. [To 3akoHy OMa s MOJIHOIM
ueru U =& —Ir.

Takum 06pa3oM, MOKa3aHUsS aMIIEPMETPA CTaHYT OTJIMYHBIMH OT HyJIsl, a MIOKA3aHHS BOJIGTMETPA YMEHb-
IIATCS.

15. KonyecTBo BeliecTsa B IepBoii MOpIMH ra3a 6osbliie, 4€M BO BTOPOH.

JIisi ONIMCAHMS H30XOPHOTO HATPEBAHHSA HAEATBHOIO I'a3a HCTIOIb3yeM ypaBHeHHe Menzieneesa — Kﬂanenpo
Ha: p = VRT/V, rae v — uucino Morne# raza. OTciona ciaexyer, 9To NpH OTMHAKOBBIX TEMIIEpAType H 00bEME py/p; =
vi/v>. Kak ciiemyet u3 pucyHKa, p; > p, (IIpH O/THHAKOBBIX TeMIlepaType H 06béme). [loatomy vy > v,

16. IlokazaHus H€aabHOTO BOJBTMETPA NMPU NEPEMELICHHH JBHXKA PEOCTaTa OCTAIOTC HEH3MEHHBIMH.

ConpoTHBNEHHE HACATHHOIO BOJLTMETPA cYUTAeTCd GeckoHeuHO OonpmnM. (MHBIMU ciioBaMH, HI€alib-
HBIH BOJBTMETP pPacCMaTPHBAEeTCA KaK pa3phbiB MIEeKTpHUYecKo# nenu.) IIoaToMy TOK 4epes peocTaTr npH JIto-
O0M MNONOXEHHWH €ro [BHXKAa pPaBEH HYJNIO; H, CJIe[IOBaTENbHO, HANpPsHKEHHE HAa BBIBOJAX peEOCTaTa
U =1

peocrata = peocrara Rpeocrara =0. TakMM 006pasoM Moka3aHHs BOJIBTMETPA MpPH JIOOOM MONOXKEHHH JIBHXKKA

peocTara paBHBI HAIPSHXKEHHIO Ha pe3ucTope R.

OKBHBAJICHTHas CXeMa [UIA pacyéra Hanpsh KEHHs Ha pe3ucrope R mpen-
CTaBJIEHA CTIPaBa. 311€Ch YUTEHO, YTO HAEANbHBIA BOJIETMETP PaCCMATPHBAETCH
KaK pa3pbIB IEKTPHYECKON LICTH.

Toxk uepe3 pesuctop R ompenensiercs 3akoHoM OMa Ui NOJHOH LENH:

E
I= R , @ HAIpSXKCHHE Ha PE3HCTOPE — 3aKOHOM Oma pis y4acTKa LCIH:
r+

Ug = IR. YuwureiBas, uto r =0, nomxyyaem: / =%, Up=E.

Taxum o6pazoM, npu 11000M MOJOKEHUH JBH)KKA PeOCTaTa MOKa3aHUs BOIBTMETpA paBHLI 2/JC ucrou-
Huka E

17. B onHcaHHOM OMBITE KONeGaHHs B KOHTYpe ABISIOTCA Bbl- 1,4
HYXJICHHBIMH, OHH COBEPLIAIOTCA C 4acTOTOH V, 3aJaBacMOH Hc-

TOYHMKOM Toka. Ho koneGaTenpHbIH KOHTYp HMEET COOCTBEHHYIO |
. Lol -
4acToTy KosneGaHui V,, W aMIUIMTyJAa KojieOaHHH Toka B HEM 3aBH-

CHT OT PpPAa3HOCTH 3Ha4YeHHH 3THX 4YacTOT. MO MEpE, YMCHBUICHHUSA l
Ml

|v-—v0| OHa yBeJIHYHBaeTCs (PE30HAHCHAs KpHBas), NOCTHIras Mak-

<-——_——_

L
|
Vo
CHMQJIBHOr'O 3HaudeHus npu |v-—v,| = 0 (saBiaeHue pe3onanca). Co0-

0

CTBEHHAs YacTOTa KoJieOaHHH KOHTYpa 3aBHCUT OT HHIAYKTHBHOCTH KaTYLIKH U corjacHo popmyne TomcoHna

_ 1
Vo 21:«/L_C— '

Takum 06pa3oM, yYEHHK, YMEHBIIAS HHAYKTHBHOCTb KATYIIKH OT Lmax A0 Lmin, yBenuuuBan cobcr-
BEHHYIO YacTOTy KoJeGaHHH KOHTYpa OT Vi, JO Vg, YTO NPHBEJO K CMEIICHHIO PE30HAHCHOH KPHBOH BIpa-
BO M CHJIA TOKA MpPH 3aJJaHHOH YaCTOTE FEHEepaTopa BO3POCa OT iy [0 iyz, €CIH reHepaTop ObLI HACTPOEH Ha
4acToTy V>v ),
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18.

KoHpeHcaTop, noaxI09&éHHBIN K HCTOYHUKY TIOCTOSHHOTO HAaNpsDKeHHs, Oyner 3apsokatbes. B pesynbrta-
2

TE 3TOr0 OH HAKAaILJTMBAcCT SHEPrHlo W=

. DIEeKTPOEMKOCTD TUIOCKOrO BO3AYILHOTO KOHAEHCATOpa OIl-

EnS :
. 0 :
penenserca Gopmynoii C = —d— . Y KoHIIeHCaTopa Ha pUC. 6 pacCTOsHHE MEXTY IUIaCTHHAMH d Golible, YeM

Y KOHJEHCATOpa Ha PHC. a, CJIEJ0BATENBHO, €r0 3IeKTPOEMKOCTE MeHbIlE: C; < Cj, a 3HAYUT, H SHEPTHsA, Ha-
_KOIUIEHHas B HEM, Oynet MeHbiue: W, < ). Ilpu nepeBozie Kmouei M3 NOMOXKEHHUs 1 B MONOKEHHE 2 KOHIEH-
CaTOphI OTKJIIOYAKOT OT HCTOYHHKOB H COCIUHSAIOT C JIAMIIAMH, B PE3YyJIbTaTe YEro 4epe3 JaMIibl KpaTKOBpe-
MEHHO OYyIET MpoTeKaTh INEKTPHYECKHH TOK. DHEprus 3JeKTPHYECKOro IoJis, HAKOIUICHHas KOHAEHCATOPOM,
BBUIETIHTCS B JIAMIIE B BUJE CBETOBOM 3HEPTHH, YTO NPHBEAET K KPAaTKOBPEMEHHON BCIBINIKE JIaMIIbl. JHEP-
THs, HAKOIUICHHas KoHjaeHcaTopoM Cj, Gonblne, cieOBaTeNbHO, IIPH NEPEKIIOYEHHH KITIoYa JIaMIla B CXeMe
Ha PHC. a BCIIBIXHET sIpYe. '
Jlamma B cxeme Ha pHC. a BCIIBIXHET Apye

19.
- Cuiia naBiieHUsI CBETa BO BTOPOM OIIBITE 0OJIbLIE, YEM B [IEPBOM.
B 06oux onkiTax MPOHCXOIHUT MOIJIOIIEHHE CBETOBOM BOJHEL. JTOT MPOLECC MOXHO PACCMATPHUBATh KaK
- TIOTJIOIUEHHE 3a BpeMs ¢ Gonbimoro yucna N>>1 kBaHTOB cBeTa — HoTOHOB. KakapiH ¢oTOH NpH NOrIOEHHH

nepenaér IUIACTHHKE UMITYJIBC p (b = ——, NIO3TOMY IUIACTHHKA MOJIy4acT HMITYJIbC, paBHI:Iﬁ CyMME€ HUMITYJIb-
c -

COB TOTJIOIEHHBIX (POTOHOB:
hv

‘DZ =Np‘b =N7.

B pesynpTare NOrolEHHs CBETa IUIACTHHKOM, MOKPHITOH caskeil, OHa MPHOOPETAeT 3a BpEMs ¢ HMITYJIbC
Py B HalpaBIeHHH PacnpOCTPAHEHHMA CBETa OT jia3epa. B COOTBETCTBHM C 3aKOHOM H3MEHEHHS MMITYJIbCa

Tesla B HHEPLMANIBbHOH CHCTEME OTCYETa CKOPOCTh H3MEHEHMS MMITyJbca Tela PaBHa CHie, NEHCTByomeH Ha
HEro CO CTOPOHBI JPYTHX TeJ HJIH MOMei:

Pz _Nh

t t ¢
B pesynbraTe OTpaxkeHHs CBETa OT 3epKAJIbHOM IUIACTHHBI OTPaXKEHHBIH KBAHT HMEET MMITYJIbC, IPOTH-
1

1

BOIOJIOXKHBIN IO 3HAKy UMITYJIbCY KBAHTa MaJalomieif BOJIHbIL: Pg = ~P ¢, mooromy OTpakEHHAs BOJHA HMe-

' ’ r hv
€T UMIYJIC py =—Np b= —N — . B Hrore 3a BpeMsa f UMIYJILC BOJHEI N0 ACHCTBHEM 3€PKAILHOH ILIa-
c

CTHHKH HU3MEHHIICA. JTO H3MEHEHHE
tpz =(-rg)-pz ==(N+N)pg
WMmynbc cucTeMBI CBETOBas BOJIHA + 3epKasibHas IUIACTHHKA COXpaHAeTcsa: A ( py + prm) =0, moato-

My Ap.f g = —Apz. Ho n3MeHeHHE HMITyJIbCa Tella B HHEPIMAIBHON CHCTEME OTCYETa MPOHUCXOAUT TONBKO

N+N hv
t t c

NoJ, J€HCTBHEM IPYTUX TeJl HIIH MOJIEH H XapaKTepH3YyeTCs CHIOH .
F. = Pun _
) =

’
Jns xopoumero 3epkana N = N ,mostomy F, =~ 2F;.
CpaBHHBas BRIp2)XXEHHS I CIWIIH F, AEHCTBYIOLICH HA IUIACTHHKY, MOKPBITYIO CAXEH, H CHIIbI F,, NeH-
CTBYIOILEH Ha 3epKaJIo, IPHXOIUM K BBIBOAY, 4TO F| < F,
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20,
K maiibe npunoxeHsl cuna TshHKecTH H1Z, HanpaBlicHHas BEPTHKAIBHO BHH3, H CHJIA PEAKL[MH MOBEPX-

HocTH [V, HanpasneHHas mo pammycy BBEpX. YCKOpEHHE MIaiiGBl  HANpaBIeHO BHYTPh TPAGKTOPHH JICBEE

HanpasaeHns cubl [V (CM. PHCYHOK).

B npoMexyTo4HO#H TOYKe CKOPOCTh Miaiilbl O # (), mo3TOMy Yy 11aii0bl €CTh LIEHTPOCTPEMHUTENBHOE YC-
KOpEHHe a,. # 0, HalpaBIEHHOE K LEHTPY OKPY>KHOCTH, IO KOTOPOH ABHXKETCS 1aiiba.
[Tpoekums yCKOpeHHs MIAHObl Ha KacaTelbHYH0 K OKPYXXHOCTH paBHa no monynwo gsinf. Ilostomy y

mai0bl ecTh KacaTejibHas COCTaBJIAIONLIAs YCKOpEHHUsA d T * O, HamnpapJICHHasA B CTOPOHY HUXKHEH TOYKH

chepsl.
YcKkopenue mapuka a=d, +d_ HalpaB/eHo BHYTPh cepu4ecKkoil MOBEPXHOCTH lIeBeE HanpaBlIeHUS

cunst N

21.
K IapyuKy MPHIOXKCHBI CHJIA TAXCCTH mg, HamnpapJICHHaA BCPTHKAJILHO BHHU3, H CHJIa HATAXKCHHA HUTH

-
T, uanpasnenHas no HUTH BBEpPX. YCKOpEHHE LIapHKa ( HANpaBIeHO BHYTPh TPAeKTOPHH TpaBee Hampap-

nenus ciibl 1 (CM. pUCYHOK).

B npoMexyTo4HO# Touke CKOpocTh mapuka U # (), mo3toMy y miapuka ecTh uéHTpocrpeMHTenbﬂoe yc-
KopeHue d, # 0, HanpaBIEHHOE K LIEHTPY OKPY>KHOCTH, II0 KOTOPO#i IBHKETCS LIAPHK.

TMpoekuus ycKOpeHHs LIapuKa Ha KacaTelbHYK K OKPYKHOCTH paBHa 1o monyaio g Sinf3. IMostomy y
IIapUKa eCTh KacaTellbHas COCTABNAIOIAs YCKOPEHUs d . 0, HanpaBieHHas B CTOPOHY MOJIOKEHHS PaBHO-
BECHS. '

YcKopeHHe WapuKa @ =d,, . +d, HanpaBleHO BHYTPb TPACKTOPHH NPaBee HANPABICHUS CHIIbl 1

22.
[Io NpOBOAHMKY TEYET MOCTOSHHBIA TOK, MO3TOMY MO 3akoHy Oma ansa yuactka memn U = IR.

o X "
ConporuBiienne 060 YacTH MPOBOAHUKA R onpenenseTcs cootHowenneM R = P, rue x — JIMHA TO

S

YacTH MPOBOJHHKA, HA KOTOPOH OMNpENEAeTCs HaNpsHKEHUE; P — YAENbHOE COMPOTHBIEHHE NMPOBOAHUKA; S —
mIomaas NONCPEYHOro CCUCHUs 3TOH YacTH NMPOBOAHHKA.

le{ 0 <X < ll HalIpA)KECHHUE NPONMOPLUHOHATIBHO JUTMHE YYaCTKa; 3HAYHUT, IUIOLIAAb IMTONEPEYHOro CeUe-
HHs IPOBOAHHKA NMOCTOAHHA.
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HpPl ll <x< 12 HANPsIKCHUE TAKXKE JIHHEHHO 3aBHCHT OT IJIMHEI y4yacTKa; 3Ha49HT, IUIOLAAE IONCpey-

HOro CE€4Y€HHs NpOBOJHHKA HA 3TOM YYAaCTKE TOXKE MMOCTOAHHA. OnHako Mmoxa3zaHus BOJIBTMETPA Ha 3TOM yqa-’
CTKC IMPOBOAHHKA YBCIHYHMBAKOTCA MCIJICHHCC, Y€M Ha IIEPBOM, MO3TOMY IUIOLIAAb IMONEPEYHOrO CECHYECHHS
MpOBOJAHHKA Ha BTOPOM YYaCTKE 60J'Ibllle, 4YE€M Ha NCpBOM

23.

Konebmomutics mapuk Ha HHTH MOXKHO CYMTATh MaTeMaTHYECKHM MasT-
HukoM. [lepBoHayanbHO, KOrAa MIAPHK HE 3aPMEH, HIEKTPUUECKOE MOJIe TLIa-
CTHHBI HE OKa3bIBaeT BIHSHHMA Ha KoJieOaTeNbHOE JBH)KEHHE, KojaeOaHHs mpo-
HUCXOIAT TONBKO 3a CYET TEPUOTHYECKH HM3MEHSIONICHCs KacaTeslIbHOH
COCTaBJIAIOILEH CHiIbl TsKeCTH. [103TOMY 4acToTa cBOOOIHBIX KoNeOaHMid 3a-
BHUCHT TOJIBKO OT JUIHHBI HHATH [/ W YCKOpeHHs CBOOOJHOrO NajeHHs g

1 g
(Vl :?J;).

IMpoTsxéHHas paBHOMEPHO 3apsDKEHHAs TUTaCTHHA CO3AAET OAHOPOAHOE

anexTpuyeckoe mone . Ecnu mapuky cooGUIMTH OTpHLATENBHBIH 3apsi, TO
CO CTOPOHBI 3/IEKTPHYECKOTO TOJsA IUIACTHHBI Ha Hero Ha4HET NeHCTBOBATH

nocrosHHas cuna Kynoua, pasHas no senuuue Fy. = Eq W HanpaBieHHas

BEPTHKAIBHO BHU3 (CM. PUCYHOK).
B 3TroM ciryyae paBHozeHcTBylomas cui TsokecTH M Kysona, kotopas Oyzer onpenensTs 4acToTy CBO-

GonHbIX KOneOaHHi MasTHHKA, COOOLIAT LWIAPHKY yCKOpeHue a = g + F, /m = g + Eq/m, koTopoe Oonbile
ycKkopeHHst cBobogHoro maneHus (a > g ). Bosppamaromas cuna, neHcTByomas Ha MIApUK, YBEIUYHMTCH,

1IapHK 6bIC’I‘pCC 6yueT BO3BpaillaTbCsA K MOJIOXKECHHIO PAaBHOBECHsA, a 3HA4YHUT, 4aCTOTa CBOGO}IHBIX Kosiebanuit

1 Ja 1 |g+Eq/m .
MasTHHKA yBENHIUTCS (V, = 7 =2— 7 T.e. V5 > V)
T T

24.
ITopiienb caBuHETCS BBEpX. TeMIepaTypa rasa B cocyi€ HOHU3HUTCA.
[Tycts Macca nopmiHs M, a miowanp ero ocHoBaHus S. ATMOcepHOE aBJICHHUE HaJl MMOPIIHEM PaBHO

P am » IEPBOHAYAIILHOE ABJIEHHC ra3a B COCye paBHO D . I10CKOIbKY MOpIICHD EPBOHAYANIBHO HAXOUTCA

Mg

B PABHOBECHH, P| = Doy + ——

[pu nBuxeHuu nudTa ¢ YCKOPEHHEM (, HaNpaBICHHBIM BHU3, NOPIUEHb CABUHETCA H 3aHMET OTHOCH-
TEIBHO cocyna AHOBOC MOJIOKECHHUC paBHOBeCI/Iﬂ, B KOTOpOM JAaBJICHHEC rasa B cocyne CTaHET paBHbIM

M(g -a) ,
Py = Pary T ——— < py- IlockoibKy coCyn TEMIOU30IMPOBAH U U3MEHEHHs YHMCIIa YaCTHL HET, YMEHb-
_ S |

IIEHHE JaBIEHUS BO3MOXKHO TOJILKO 32 CUET pacluupeHHus rasa. [1pu aToM ras cosepiuaer paboty A>0.

[TockonbKy COCYyZA TEIUIOM30JMPOBaHHBIN, ra3, HaXOAAILHUICA 1O MOPLIHEM, y4acTByeT B aquabaTtuye-
CKOM Iporecce. B 3ToM citydae, no nepBoMy 3aKOHY TePMOJMHAMHKH, I'a3 coBepLIacT paboTy 3a CUET YMEHb-
LICHHUS BHYTPEHHEN YHEPTHH.

YMeHbLICHHE BHYTPEHHEH SHEPryH ra3a nopjie4éT 3a co00i NOHWKEHUE €0 TEMIIEPATyPhl

(AU=%VRAT)

25. ,

Kora ko4 pa3oMKHYT, TOKa B KaTyLIKE HET, MArHHT BUCUT HENOJBIKHO H TIPY)KHHA PaCTAHYTA.

Tlocne 3aMBIKaHHSA KJIIOYA B KATYLIKE MOTEYET TOK M MHAYKLMS MarHHTHOTO MOJS KaTyuiku (BOIH3H €€
ocu) OyzeT HanpaBleHa BHU3. :

Karymika ¢ TOKOM aHaJIOTHYHAa MOJOCOBOMY MAarHHTy, CEBEPHBIH MOJIIOC KOTOPOro B JAaHHOM Cllydae
PAcHONOXKEH y €€ HHXKHEro Topla, a FOXKHbIH — y BepxHero. 3Ha4HT, MarHuT Oy1eT NPUTATHBATHCA K KaTyIKe
Y OIYCKaThCS BHH3
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3. Bo3amoxHbIe pellieHUsA TPEHHPOBOYHBIX 3aJaHui THna Ne 29-32

1. ITo 3axoHY COXpaHEHUS JHEPIHH
2

E, =%+mgb'sina,\ (1)

rae Ey — sHeprus cxxatoi Ipy»KHHBI, a Uy — CKOPOCTh LIapHKa B MOMEHT BBUIETA U3 TyJa PYXKbs.
CornacHo ¢opMy/laM KMHEMATHKM Tena, OpOLIEHHOro MOA YIJIOM K TOPU3OHTY, L =uvjfcosa;

2v,sino .
t=———, rae ¢t — BpeMs nojéra. CieoBaTeNLHO, paCCTOSHHE
2

Vg .

L =—sin2aq. (2)
g )
W3 popMynsl (2) HaxoouM, 4TO wl = g’ U, noactasisf B (1), nomydaem:
sin 2o
>
1 L 5-10 " -10-1

TTRNLI .. i ! | 0,41-2 |~ 05m

mgsina 2sin2a ) 5.107%.10sin 30° 2 -sin 60°

Otser: b=~ 0,5 .

2. Ha rpy3 AeHCTBYIOT CHJIa HATSDKEHHMA HUTH 1 M CHIIA TSDKECTH Mg , KaK YKa3aHO Ha PHCYHKE.

B uHepnuanbHOM cHCTEMe OTCY€Ta, CBA3aHHOM C 3emiéil, yCKOpPEHHE Tena ONpeaeseTcs BTOPBIM 3aK0-
HOM Hp10TOHA, 9TO MPUBOAMT K YPAaBHEHHAM I MPOEKIMH CHJI M YCKOpeHHit Ha ocH Oxy:

ma, =Tsino, 0="Tcosa—mg.

2

3nece a, =

# — [EHTPOCTPEMHTEIIBHOE YCKOPEHHE.

<

Isina

' 1
ITockoneky o = 60°, T0 cosa = 5, U U3 Broporo ypapHeuus I =2mg. Toraa U3 mepBoro ypaBHEHHUS

, .
v ) .2 3
HOIYYHM: =2gsina, cleaoBaTensHo, L = 2gl/sin o = Egl . Ioncrapnss 3HauYeHHA PUIMIECKHX

Isina
BEJIMYHH, MOJIy4uM U = 1,5 M/c ._
OtBeT: v =1,5M/c

3. [lonHas MEXaHMYECKas SHEPIrUsA CHCTEMBI, paBHass CYMME KMHETHYECKOH M MOTEHLHAIbHON JHEPIrHH,
COXPAaHAETCS, TAaK KaK BbIEMKa Ijlaakas u paboTa CHJI peaKLHH CTEHOK, B JII000H MOMEHT BPEMEHH NEPICHIH-
KYJIAPHBIX CKOPOCTSIM IIapDHKOB, paBHA HYJIIO:

E =EKHH +Enor = const. !

B HayajnbHBIH MOMEHT H MOMEHT NOABbEMA Ha MaKCHMAJIBHYIO BBICOTY H xuHeTHdeckas JHEPIrusi CHCTE-
MBI paBHa HYJIIO, IO3TOMY €€ noreHuuaabHas JHEPrus B 3TH MOMCHTEI BDEMECHH OZII/IHaKOBai
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Hay KOHEYH
E nor E Mot ‘

Puc. 1 Puc. 2

HavanbHoe nonoxeHune cHcTeMbl H300paXkeHO Ha pHC. |, a KOHEYHOE — Ha pHC. 2.
Ecnu oTcUMTBIBaTE NOTEHUHATIBHYIO SHEPTHIO OT HHXKHEH TOYKH BBIEMKH, TO HAayaJIbHAas OTEHIMAIbHAS

Ha4 KOHCYH
SHEprus cucTeMbl £~ =mgR, a e€ KOHEYHas MOTCHIHANbHAA YHEPrUs E or =mgh + MgH. 3akoH

COXPaHEHHMs S3HEPTUH NIPHBOAMT K YPAaBHEHHIO
mgR = mgh + MgH ,

: M
U3 KOTOpOTO CIEAYET, YTO (R - h) =—MH.
m

Ilpu ABHXXEHHH TaHTENH N0 MOBEPXHOCTH BBHIEMKH BHICOTA MOABEMaA GONBIIOrO W MAlOro rpy30B CBSA3a-
Hbl. 3aMETHM, YTO B MPAMOYTOJIBHBIX TpeyroisHukax OmA u OMB MB=mA=R-h, OA=0OB=R-H,

OM = Om = R, n Bocnons3yemcs TeopeMoii [Tudaropa:
2 2 2
(R-hn)" =R*—(04)" =R* -(rR-H)".
2
Orcrona ciaenyer: (R - h) =H (2R - H) .
M ,
IoxcraBuM croga BeIpaXKeHHE (R — h) = — H, noixy4eHHOE M3 3aKOHAa COXPAHEHMs DHEPTHH, H NOIYy-
: m

- 2
9yuM: R = — 1+M~
2 2

m

Ioacrasnas crona 3HAYEHUS PUBHUECKHX BETMYHH, TTOTYYHUM:
R =6(}+4)=30 CM.
OtBer: R =30 cMm

4. [lycts py — naBieHHe a30Ta B KAMepe;
P — AaBJIEHHE B COCYJI€ B CHTyallMH Ha PHC. 2;
P2 — JaBJIEHHE B COCYJIE NIpH TeMrieparype 1o B KOHLE OIBITa;
S — Ion@as rOpU30HTAIBHOTO CEYEHHUS COCY .

IMapameTpsl Bo3ayxa B COCyJie B IEPBOHAYaIbHOM COCTOSIHHH H IIPH TeMnepaType T cBsi3aHbI PaBEHCT-

BOM, CJIEAYIOIIMM U3 ypaBHeHHs KilanelpoHna-MeHneneesa:
pihS _ pyLS
T T, ’

L T
OTKyZAa p, =Po'z'T—-
0

YcnoBue paBHOBeCHs MPOGKH 1pH Temniepatype T\
PoS — F‘rp -pS=0,

OTKyIa FTp =(py — P)S.
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ITapameTps! Bo3ayxa B cOCylle B IEPBOHAYAIBHOM H KOHEYHOM COCTOSHHAX TOXKE CBA3aHBI PAaBEHCTBOM,
crenyooumM u3 ypaBHeHus Kianeiipona-Menneneesa:

PoHS  poLS
TO TO ’
L
OTKYZa Py = Py —1—{~

YcnoBue PaBHOBECHA IIpO6KPI B KOHCYHOM COCTOSIHHH:
pZS - pOS—FTp = O,

OTKyHa
Fo LT
Py =Py t—=py+Py—D, =2py— P, =2py—py —"—-
S h To
IIpupaBHyBas IApyT ApYyry ABa BhIPaXEHHA IJIA Py, TOJIY4aeM PaBEHCTBO
L _,_ L4
"7 2 T,
h L
Orcrona: T1 = TO 2(2 —E) =219 K.

Otet: 71, = 219K

5. Jlns onpezeneHus KOaM4ecTBa TemIoThl ),; HEOOXOMMMO CIIOXKHUTh KONMYECTBA TEIUIOThI, COOOLIEH-
Hbl€ ra3y Ha yyactkax 1-2 u 2-3: Q,,, =0, +Q,;.
Hcxons u3 npuBenéHHoro rpaduka, MOXHO c€NaTh BBIBOJI, YTO npouece 1-2 spiusercs M30XOpHBIM. Jna

. P
HEro, Kak cieayet U3 ypasHeHus Knaneiipona-Menzneneesa, Pi_Py OTKyIia P

2
, —= =2. CnegoBaresnb-
I, T, T

Ho, T, =T, P2 2T, =300-2 =600 K. PaGora rasa B npouecce 1-2 paBHa HyJIi0, H /Ul HETO NIEPBBIH 3aKOH
Py

TEPMOAHHAMHKH C y‘-lé’I‘OM BBIPAXXCHHA 1 BHY’I‘peHHCﬁ 3HECPrud OJHOATOMHOI'0 HACAJIBLHOIO raza INpUHHUMa-
€T BHA!

3 3 ’
0y =AU, = -2~v1e(T2 -1,)= = VRTy =3,74 wlbx.
IIpouecc 2-3 aBnsiercst U306apHBIM C JaBneHHEM P = p, =Const, 11 Hero nepesIil 3aKOH TEPMOIH-
HAMHMKH IPUHUMAET BUA: Oy = AU,y + 4,;, tne AU 23 = %VR(T 3= T2) — U3MEHCHHE BHYTPEHHEH dHEPruu

rasa, Ay =p, (V3 ~V2) — CoBepuiéHHas rasoMm pabora. M3 ypasHenus Kuaneiipona — Mengeneesa
pV =VRT caenyer, uto

0,3 =§vR(T3—T2)+vR(T3—T2)=§vR(T3—Tz).
Taxum oOpazom, Oy = %\IR(T3 — 2T, ) = 6,23 xJx:

3 5 :
B pesynbTate Q123 = EVRT1 +EVR(T3 —2Tl)z 10 xJIx.
Oteer: O = 10 kIx

6. KoadduumeHT none3Horo aeiicTBUS TEIUIOBOM MaIKMHEI

Tl..—.. H:l—
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" + . ‘
rac Au — paGOTa, COBCpUICHHAA 3a LIMKII, Q — KOJIHYCCTBO TCIIOTHI, NIOJIYYEHHOEC 3a LUK pa60an BC-
" IIECTBOM TEIIOBOH MAIllMHBI OT HarpeBaTeiifg; ‘Q—_i — KOJJHYECTBO TEIJIOTHI, OTAAaHHOC 3a IHUKJI XOJOOAHUJIbHH-

KY.
B paccmarpuBaeMOM LUKIIE ra3 MoJiy4aeT KOJIHYECTBO TEIUIOTHI B M30TEPMHUYECKOM IPOLIECCE U OTHAET B

H30XOPHOM. :
B H30TCPMUYCCKOM INPOLECCE BHYTPEHHSAA SHECPIrUusd HACAJIBHOIO rada HE H3MEHACTCA, CJIIEAOBATEIbHO, B
COOTB€TCTBHH C NICPBBIM 3aKOHOM TCPMOJIHWHAMHMKH KOJIHYECTBO TEIUIOTHI, IIOJIYUYECHHOE I'a30OM, paBHO pa60Te

rasa:

+
0 =4
ITockonbKy B H30XOPHOM IIpOLIecce ra3 paboTy He COBEpIIAET, KOJHYECTBO TEMJIOTHI, OTAAHHOE ra3oM (B
COOTBETCTBHH C NEPBBIM 3aKOHOM TEPMOAWHAMHUKH), PABHO H3MEHEHHIO €r0 BHYTPEHHEN JHEPIHU:

TTozcTaBnss BTOPOE M TPETHE COOTHOIIEHHS B EPBOE, NoyyaeM 3HaueHHe KI1/I TerioBoi MaluHbI.
3R AT
24

= 2 \R|ar].
2

OteeT: n=1-

7. Tlpn u306apHOM pacIIMpEHHH Ha y4yacTke 1-2 ra3 mojy4aeT OT HarpeBaresid KOJHUYECTBO TEIIOTHI
0,,, a Ha yyacTke 3-4 OTHAET XONIOAWIBHUKY B H30XOPHOM MPOLECCE KOJTHIECTBO TEILIOTHI 0-,. Ha apyrux

ydacCTKax TEmI000MeH OTCYTCTBYCT. B cooTBeTcTBHH C NEPpBBIM HA4YaJIOM TEPMOJIHHAMHKH pa60Ta rasa 3a
UK A paBHa pPAa3HOCTH KOJHYECTBA TCIUIOTHI, nonyquHoﬁ OT HarpeBaTeid H OTJIaHHOH XOJOJUIBHHKY :

A=01y ~0Q3y-

A Q y
ITo onpenenennto KII/I TrennoBoro apurarens n=——=1- =3 YTO MO3BOJIAET HANTH TEIUIOTY, MOTY-

Q12 - Q12

YeHHYIO OT Harpesarens: O, = —1-—39— , €CIIM U3BECTHO (4.
-n

KonnuecTso Terwnotsl Oy, OTIAHHOE IPH M30XOPHOM OXNXAECHMH HA y4acTKe 3-4, paBHO yMEHbIle-

'HHIO BHYTPEHHeH JHEprHH rasa 3ToM ydactke: (., =IAU 34|. BHyTpeHHsAA dHEPrus HACANBHOrO rasa mnpo-

. - 3
nopuMoHaibHa abCOMIOTHOH  TemmepaType, M Juii 1  MONb  OJAHOATOMHOro  rasa U =—2-RT,

a MOJIyJIb €€ U3MEHEHH Ha yJacTke 3—4
AU |= 2 R(Ty-T,) = 2R (131,

B utore nony4um:
Q _ Q34 =ER(l‘max - tmin)
27 1-n 2 1-n ’
IMoacraBnaa 3Ha4eHNA QU3HUECKHX BEJIUYMH, NTOJIYyYHM:

3 8,31:265 _
0, =5 =055 = 3886

Otsert: 0, ~ 3886 [k

8. OtHOCHTENBHAS BIAXKHOCTE @ = P _100%. B HauansHOM COCTOSHMH napuHaJbHOE JaBICHHE 1apa B

HIT

cocyne ObL10 paBHO p, = TO((’;_TA) Pun =0,4p,, TIE Pyy — NABJIEHHE HACBHILIEHHOTO Mapa.

. m
CornacHo ypaBHeHu1o Kianeiipona-MeHzeneeBa p, = —M—OVRT , roe T — temneparypa napa, V — o0bém

cocynaa, M- MOJIIpHas Macca BOABI, My — HAYaJIbHasA Macca BOAAHOIO napa B cocyne.
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ITocne cxarus map CTal HachINICHHBIM, a@ €ro Macca YMCHBIIWJIACE OO my. H03TOMy

m
Py =P =—1 _RT.

M(V/S)
O6penauusas 1, 2 ¥ 3, nosryuaem: o = E%n:ln—-‘- =0,5.
0
Ortger: a=0,5

9. KoHJeHCaTop 3apMkeH, TI03TOMy TOK Yepe3 Hero He Teuér. CornacHo 3akoHy OMa Uit 3aMKHYTOH Le-

e R R1R2
) =t
r+R, N 0T R AR,

JIENBHO COEAMHEHHBIX PE3UCTOPOB R U R,).
Tak Kak KOHAEHCATOp MOAKIIOUEH MApaJLIENbHO C Pe3HCTOpaMH R H R, TO HaNpsKeHHE Ha KOHJCHCA-
ER, _ ER R,
r+R, r(R +R,)+RR,
OnpeaenuM 3HEPTHIo NEKTPHIECKOTO NIOJI KOHAEHCATOpa:
woCU"_C ER\R,
r(R, +R,)+RR,

0M Yepe3 UCTOYHUK TEUYET TOK CUibl [ = — CONMpOTHBJICHHE BHEIIHEH Heny (mapai-

Tope U =IR, =

2
=5 j , OTKyJa HaiiiéM éMKoCcTh KoHzieHcaTopa C:

2 2
r(R, +R,)+RR, % (0,4-10+24 ;
= =120-10" .| =———F=| =1,6- .
C 2W( ERE, 0-10 5310 1,6-10°®

Otser: C ~1,6 Mx®

10. KonuuecTBO TeIL10THI cornacHo 3akoHy JDxoyns — Jlenua:

O=IRe. (1)

3TO0 KOJIHYECTBO TEILIOTHI 3aTPATHTCA HA HAarp€BaHUE NMPOBOIHHKA!
Q =cmAT, 2)

rac Macca npoBOJHHKa

m =plS; (3)

¢ — yAenbHas TEIUIOEMKOCTh ATIOMHHHSA; § — IUIOLIAb HOIEPEYHOTO CEeUeHHs; / — JUTHHA IIPOBO/IHHKA.
ComnpoTHBiIeHHE IIPOBOJHHKA
Pl
R=22, 4
5 )
*,,  100-15-2,5-107
= > =4 K.

U3 (1)(4) momyuaem: AT = = TR
cpS 900-2700-4-10"

OtBetr: AT =4 K

11. ITocne neperopanus pesucropa R, JaHHYIO 3JIEKTPHYECKYIO CXeMY MOXKHO 3aMEHUThH IKBUBAJICHTHON
CXeMoii (CM. pUCYHOK). -

. R
Toraa conporuBieHre BHELIHEH nenu R, = R + 5= 1,SR.
o £
TTo 3akony OMa 11 OJNHOM LeNH CHJIa TOKA, TEKYLIEro Yyepe3 HCTOYHHK B CXeMe, [ = 15R+r"
+r
b
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CHia TOKa, TeKymlero 4epes pesucTop R;, paBHa CHJIE TOKa, TEKyLIEro Hepe3 MCTOYHHK. IIo 3aKoHy

Jbxoyiia — JIeHna MOIHOCTS, BBIAEJIAIOMAACS Ha HEM,
P=IR= E'R 2=12100'20z236 Br.
(1,5R+7r) 1024

Otser: P~236 Bt

12. Momsocts P = I*R.
Kimoq pazomxnyT. U3 3akoHa OMa juist 3aMKHYTO#M LIETH:

e £ £ P E'R
LR +R,+r 2R+r 17 (p . \2°
L2 (2R+7)
K04 3aMKHYT.
R £ £ &R
R :—; I = = . = ——
5= MTRIR,er 34, T v
2 —2—R+r
OTHOIIEHHE MOIIHOCTEH
P, (2R+r)* " (2:140,5)° Ls6

PR3, 2 (3 2
(§R+r) (—2—-1+O,5)
. 25

OTBeT: MOIIHOCTH YBEJITHYHUTCS B 6~ 1,56 paza

.13. Cuna, neiicTBylomasi Ha 3apsj CO CTOPOHBI JIEKTPHYECKOTO TOIsA, HANpaBieHa NMPOTHBOMOJIOKHO
Bem'opy E. BennuuHa cuibl onpenensercs Gopmyioi

| =gl E.
CI/IJ'la Hopeﬂua IICHCTBYIOH.IM Ha 3apsm CcO CTOpOHH MAarHuTHOIO I10JId, HanpaBneHa 10 npammy J'ICBOH
PYKH TIEPTIEHIMKYJIAPHO IIOCKOCTH YepTeka «OT Hacy. Benuuuua cribl onpeznensercs popmynoi

F, =|q|uBsina.
BenuunHa pe3ynbTHPYIOLIECH CHIIBI

F=y\F*+F}.

2
lql\[E (vBsina) =1,5-10‘12~\/12002+(105-0;03-%j ~3,7-107 H.

OtBer: Fz3,7-10—9 H

14. Ilpu ¥3MEeHEHHH MarHHTHOTO MO ITOTOK BEKTOpa MarHUTHOM MHIYKLHH (D(t) = B(t)S yepe3 paM-

Ky wiomaasio S =/ ? uamensiecs, uto cosnaér B Heil DJC muaykimn . B COOTBETCTBHH C 3aKOHOM HH-
A® _ AB '
nyxumy Gapajes £ =-——=—-—1=
pai A At
Ota 3/IC BHI3BIBAET B PaAMKe TOK, CHJIa KOTOPOTO onpezensercs 3akoHoM OMa 14 3aMKHYTOH IiemH:
I £ __ AB, S
R At R’
3a Bpems Af mo pamke mnpoiinér 3zapsan g=IAr u DJAC uHIyKuuMHM CcOBepmHT paGoTy

A=& = ——Azqtl] At =-]A®D, xoTOpas Nepeaer B TEMIO.
[MoacTaBisis CloAa BHIPAXKEHHS A1 CHJIBI TOKa H H3MeHeHns notoka: A® = SAB, nomyyum pabory 3J1C
HHIYKILHH: '
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3a Bpems Af, =f,=2c Ha mnepBoM yuactke AB, =B, -B,=0,6 Tn, a Ha BTOpPOM Yyu4acTke

Aty =t,—t, =8 cu AB, =B, — B, =-1,0 T, n03T0My CyMMapHOe KOIMYECTBO BbIACIIMBIICHCA TEILIOTEI
2 2
1“1 (48,)"  (48,)
=A=A,+A, =— + -
O=A=A+4=% At At

2

2 2
Otcio/1a HAXOAUM CONPOTUBJICHHE paMKH: R = ﬁ (ABI) + (ABZ)
Q| Ay At,

HO}ICTHBHHH 3HA9CHHUA ¢H3H'—ICCKI/IX BEJIMYHH, ITOJIYHYHM!

(0.1)* 10,36 1
R=—[’—+—}=O,18+0,125z0,3 Om
107* 2 8

Orser: R~0,3 Om

15, Ilpu ABMXKEHHMYU NEPEMBIYKH B OAHOPOJHOM MAarHMTHOM Mosie Ha €€ KoHuax Bo3Hukaer D/C anek-
TpoMarHUTHOH uHAykuuu: &€ = BVI, rne B— uuaykiums mardutHOro nois; ¥ u / — COOTBETCTBEHHO CKO-
pocts ¥ JuinHA nepeMbldkH. CornacHo 3akoHy OMa 1is MOMHOW LENH B 3aMKHYTOM KOHTYpE BO3HHKAeT WH-

i E BV '
AYKUMOHHBIH TOK: [, = R- g TR R — conporuBnenne nepeMbrukH. [ToCKONbKY CKOPOCTh MEPEMbIYKH
nocrosiiHa, To 3/IC ¥ HHAYKUHOHHBIA TOK Taloke OynyT noctosHHeIMH. CornacHo mpaBuiy JIeHLa HHIYKIH-
OHHBIH TOK, BO3HHKAIOLIMH B KOHTYpe, OyAeT HanpaBieH Tak, 4TOObl CBOMM MAarHHTHBIM IIOJIEM IPENATCTBO-
BaTh YBEIMYECHUIO MAarHHTHOIO MOTOKA NPH JBHXKEHHH MEPEMBIYKH, T.€. IPOTHB YaCOBOH CTPEJKH (CM. PHCY-
HOK).

Bnaroaaps nosiBJieHHI0 HHIYyKIMOHHOTO TOKA Ha TEPEMBIYKY CO CTOPOHBI MATHUTHOTO MOJS HAYHET Neii-
CTBOBAThH CHJIa AMIIEPa, HANPABIICHHAS COTNIACHO MPABMILY JIEBOH PYKH B IPOTHBOTIONOXKHYIO JIBHKEHHIO CTO-

2;2
: BV
pony: F, =Bl I= =
Ha nepembluKy NeHCTBYIOT MSTh CHII: CHJIA TAKECTH mg@, CUIA PEaKIHH Omopsl N, cuia TpeHus F.

Tp’
cuna Amnepa F, ucuna F, npunoxeHHas K mepeMbldke (cM. pucyHoK). TlepeMbruka JBIKETCS ¢ IOCTOSH-
HOH CKOPOCTBIO, TI03TOMY €€ yCKOpPEeHHe paBHO Hym0. [Ipoekuun BTOporo 3akoHa HpIOTOHa HMMEIOT BHL:
Ox:0=F-F_—F,; Oy:0=N—mg. Cuna TpeHHs CKOJIbKECHHS F, =pN =pmg. B ntore nonyyaem:

y_ (F-pmg)R _(1,13-0,25-0,092:10)-0,1 _

> 3 4 m/c.
(B (0,15-1)
Otset: V =4 M/c
16. CorzacHo 3aKOHY COXpaHEHHs 3HEPIHH:
CU:’IBX FLIIEIaX
2 ) (1)

(C — €MKOCTb KOHIEHCATOPA, Upax — MAKCHMAJIBHOE HAIPSHKEHHE HAa KOHAEHCATOPE).
®opmyna ToMcoHa 17151 meproia HNEKTPOMArHUTHBIX KOJIeOaH il B KOHTYpE: |

T=2nyLC. (2)
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®opmyia, CBA3BIBAIOILAA JJIHHY BOJIHBI C IEPHOOM KOJIEOaHHIA:
A=cT ' 3)
(c — ckopocThb cBera). ,
MakcumanbHas HanpsHKEHHOCTH MOJIA KOHAEHCATOpa:
U :
E .= —“’;a" . 4
Pemns cucreMy ypaBHenwii (1)—(4), nomyuum:
_ M __ 5101107
O 2mel ™ 2.314.3.10%.3.107°

Omser: I, ~0,27 MA

-3=0,27 MA.

17. Ins 3Hepruu onHOro GoTOHA 3anumeM:

c
E bor = hv = hi- ,

rJie ¢ — CKOPOCTh CBETa B BAKyyMe.
MOIWHOCTE H3JTy4eHHS YKa3KH:

_N-Ey, N

P > TAe — —uueno ¢OTOHOB B €IUHHUILY BpEMEHH.
t

Yucno uamydeHHbIX GOTOHOB B €TUHHITY BPEMEHH:

N__ P _PA_2107-600-10"° _

= =LA ~6-10"° ¢!,
pr ¢ 6,6-107.3.108

t E
OrtBer: %z6-1015 ¢!

18. 3anumem BbIpaXkeHHE JUIA 3HEPTHH (POTOHA:

he
E = -
Haiiném sxepruio Bcex GOTOHOB, H3TYYaEMBIX 3a BpeMS :
hc t
E=L5.N.2,
A T

rae N — 4ucio $poToHOB, H3TyyaeMmbix 3a T=1 c.
Ha#néM Konu4ecTBO TEMIOTHI, KOTOpoe TpeGyeTcs s IUIABIICHHS JIbAa H HArPEBaHUA BOABL: -
O=mL+ CymAL .

Hcnonb3yeM 3aKOH COXPAHEHHs SHEPTHH C y4eTOM K03 duLueHTa noromenus 1.

hc t
n-T‘N-;=cynmAt+Lm.

Orcrona noiry9uM OTBET:

m(L+c,,At)Ae 1-(3,3-105+4200.100)-3,3..10‘7-1 .
N= = =2.10%,
nhet 0,5-6,6-107*.3.10% .1,25-10°

Otser: N =2-10%

- 19. B cepuu banemepa sueprus ¢portona pasua £, —E,, rae n =3, 4, ... . Ananoruuno B cepu Ilame;
ieprus porona pasHa E, —E,,tnen=4,5, ...
Yacrora orona cBs3aHa ¢ €ro 3HEPrucii paBeHcTBOM /v = E, rae h — nocrosinHas [Lianka. [Toatomy
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1 1
[3=E3_‘E2=22 32 =1.25
Eoo_ 3 1 0 ’

3_2_
Otser: B=1,25

20. B repMeTHYHO 3aKPHITOM KOHTEHHEpE MEPBOHAYAIBLHO HAXOMATCSA MOJIOHHH B aTMOCHEPHBIH BO3YX.
B nporecce paanoakTHBHOTO paciiajia NMOJOHUA B KOHTeHHepe OyIayT oOpa3oBhIBaTbCS aTOMbl CBHHIIA U Te-
7Ms, B pe3yJsIbTaTe Yyero HCKOMOE JaBJCHHE B KOHTeiHepe OyJeT CKIaAbIBaThCA M3 MAapUHAIbHBIX JaBICHUH
BO3/lyXa p, UTENHA p,, T.e. p= p,+ p,.

INapumanbHOe TaBleHUE reflMa MOXKHO OIpeleNuTh ¢ NoMOIIbI0 ypaBHeHHs Kianedpona-Menaeneesa:

. m, " « e
pV =—RT,, tne V — 06béM KoHTelHepa; T, —abCoOMOTHAs TeMNEpaTypa B HEM; m; U U, — COOTBETCT-
Ky :
BEHHO Macca ¥ MOJIsIpHas Macca rejms.
K onpenenéHHOMy MOMEHTY BpeMEHH ! YHMCIO aTOMOB reius N, PaBHO YHCIY pacrnaBIIMXCS aTOMOB

NOJIOHMA MU MOXET OBITh OMNpENeNeHO C IOMOIIBI0 33KOHA PaJIMOaKTHBHOro pacmaga: N, =N, -N

!
T m
N=N, 2T rne N 0 =—N 4 — HayaJbHOE YHCJIO aTOMOB IIOJIOHMSA; M U |l — COOTBETCTBCHHO HayalbHas
I

Macca MOJIOHHs U ero MonspHas macca (0,210 kr/momb); N — ocraBieecs k MOMEHTY BpeMeHH ! 4HCIIO

aTOMOB ITOJIOHHA, T — IIEpHOA ITOJypacrnanaa nmoJIOHHA.
Uucno MoJei NOJIYyYHBUICTOCA B PE3yJbTAaTe pacliajia rejus paBHO YHCITY MoJIei pacnaBmerocs IoJjo-

m _ N,
Hua: —- = — = —L; crenosarensuo,
By B Ny,
t ¢
m_Ny 1-2 7 |=M1_2T
My N, 4
B pe3ynbTaTe MaTEMAaTHYECKHX NIPE0Opa3oBaHUM MOJyYaeM:

| ot _1s
mRT,[1-2 7| 1,5-107.8,3.318.[ 1-2 140

(P= Py (1,4-10° =10°)-0,21
1

1,5-107.8,3-318-[1-2 4

- —— ~75-10° M3 2 75¢em°.
(1,4-10° -10%)-0,21

OrBet: V =75 cM®

21. KospdpuuueHT none3Horo aeicTBUs 3IeKTPOCTaHLIMH

rae E, — sueprus, BripaGaTbiBaeMast 3J€KTPOCTaHLMEH, E, — SHeprus, BHUIEIAIOMWANCST B Pe3yIbTaTe
ANIEPHBIX PEaKiMi AeNeHus ypaHa. B cBoro ouepensn,

E, =Pt
rae P -~ MOIHOCTE 31€KTPOCTaHIMH, ! — BpeMs €€ paGoTHL.
E,=NE,,

rae E, — 5Heprus, BBUIENAIOWIAACS B PE3y/IbTATE ACIEHUA OHOTO Spa ypaHa, N — ROJNMYECTBO pac-
naBLIMXCA AAep ypaHa. MomspHas Macca ypaHa-235 paBHa p=0,235 Kr/Moib, ClE0BATENBHO, YHCIO pac-

TaBIIHXCS aTOMOB MOXKHO CBSI3aTh C MacCOif ypaHa COOTHOLIeHHeM: N = LY 4 - B HTOrE, NOIMy4aeMm:
i
Py 38-10%.7.24.3600-0,235

mN 4Eq  1,4-6-10%.200-1,6-10°"
OtBet: 1=20%

n= z0,2=200A)
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IPHJIOXKEHUSA

Ilpuioxenne 1. Cnincoxk gpopmya Kypca PH3HKH cpeHel HIKOJIbI

I. MEXAHHKA
1. KunemMaTuxa paBHOMEPHOro NPAMOJIHHEHHOr0 IBHKEHHS (U = const)
YckopeHue ~ (a=0)
' - s
CKkopocThb v=—
t
[epemernenue s=ut
- Koopnunara X=X,+0,Lt
Kiaccudeckuii 3ak0OH CJIOKEHHSA CKOPOCTEH _ v=0"+79,
2. KuHeMaTHKAa PpaBHOYCKOPEHHOI0 JBHXKEHHA
. . -3
Yckopenmue ) d= 0
' t
CKopocTs . ' D=1, +at
L .. o ar
[Tepemeruenue 5=+ ~
P
Koopaunara X=X+ 0, t+a,—
3. KuHeMaTHKa PABHOMEPHOTO0 JBHAKEHH N0 OKPYKHOCTH
: . s 2n
JluHelHas CKOpOCTh U V= 7 = - = oR
Yy N 1 o
acToTa BpalCHUS V= =—=—
P t T 2n
- , T t 1 T
€pHOJ BpaLlieHUs =—=—=—
P P N v v
: ’ v’ 2 2,2
LIeHTpOoCTpeMHTENEHOE YyCKOPEHHE a, = T =@ R=4n"V'R=
4. OcHOBBI THHAMHKH
paBH =ma
Bropoii 3akoH HeioTOHa F Ap
At -
Tperuii 3akoH HpioTona F,=-F,
mm
3aKOH BCEMHPHOTO TATOTEHHSI F=G )IQz 2
Cuna TsHKECTH F_ =mg
N M.’!
[TepBas KOCMHYECKast CKOPOCTb v, =48R, = |G R
3
3akon 'yka F =—kx
CHia TPEHHS CKObXEHHUS F,=uN
MoOMeHT CHITBI M =+Fd
y , 2F, =0
CJIOBHE PaBHOBECHS TBEPAOTO Tea
M, =0
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5. 3aKoHbI COXpaHEHHS B MEXaHHKeE

UmMmnyisce Tena

3aKoH COXpaHEHHs HMITYJIbCa

PaGoTa nocTOSHHON CHIIBI

MoimHoCcTh

KuHeTHueckas 3HEprus

TeopeMa 00 H3MEHEHHH KHHETHYECKOH SHEPTHH

IToreHuMansHas JHEprusa T€jla B OAHOPOAHOM IIOJIE CHII

TAXKCCTH

IloTeHuManbHas SHEPTHA TIPYKHHBI

3aKOH COXpaHEHHs MEXaHHYECKOH JHEPTUH

6. ZKKMAKOCTH H ra3pl

HaBienue

JaBnenue
HAKOCTH Ha TryOuHe h

3akon Apxumena

VYcioBue niaBaHus Tel

p=mv
Ip, = const
A= Fscosa
A
P=7 P=Fvcosa
2
mu
E = 5
A=AE,
E, =mgh
Joc? .
X

E, +E, =const

I1. Moaexysipasi pH3HKH H TEPMOAMHAMHKA

Macca MoJexyJIbl
Yucno MoJeKy1 B rase
KonnuecTBo BemecTsa
KoHueHTpaius Moiexkyn

OcHoexoe ypasHeHne MKT uaeannHoro rasa

CpenHsist KHHETHYECKas
3HEPTUSA MOJIEKYJI

CpenHss KkBaJpaTH4Has CKOPOCTb
MOJIEKYJIBI Fa3a

JlaBieHue uaeanbHOro rasa
3akoH JlanbTOHA A7 CMECH ra3oB

Vpasuenue Knaneilipona-Menjieneesa

BHy’l‘peHH}I}I SHEPrusi HACAIBHOroO OJJHOATOMHOIO ra3a
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_Fd
P=
p=pgh
D= Pery + PR
FA:p)KVTg
F,=mg
M
m, =—
NA
N=%NA
m N
V=r—— = —
M N,
N
n=—
14
1 2
p=§nmovmx
E=3kT

}3kT 3R T

==nE, —nkT——
p 3” 3P

p=pt+tp,t..+tp,
PV _mp
T M

3m

U=3"pr=3wrr=3,
2 2

2M

K8



Pa6oTa ra3a npu n3o6apHOM mporecce A= pAV = —mA/—[»RAT

ITepBblii 3aKOH TEPMOAHHAMHKH AU=A4,+0

a) U M30TEPMUYECKOTrO Tpouecca 0=4,+0

6) ans u3o6apHOro mpouecca - AU =-pAV +Q
B) U H30XOPHOT'0 MpoLecca AU =Q

r) A1 anuabaTHOro mpouecca AU =4,
KonuuecTBo TemI0ThH HEOOX0AUMOE:

a) Ul HarpeBaHHs QO=cm(t,—t)
6) U1 nIaBICHAS : Q=Am

B) 715 napooOpa3oBaHus O=rm
Komiaectso TEMJIOTHI, 0 =gm

BBIACIIAIONICECS IIPH CT'OPAHHH TOITSIMBA

A_, 0

KI1/] TeruioBoro ABurates n=—

KIL/ npeanbHOro TEIUIOBOTO JBUIATEIs n=1-
(paboTarowiero no iy KapHo)

100% = £ .100%

OTHOCHTENbHAs BIaXHOCTh BO3IyXa o=
nHaC pHﬂC
III. OcHOBBI 3/1eKTPOAHHAMHKH
JIEKTPOCTAaTHKA
3aKOH COXpaHEeHHs 3apsfia 2q, = const
Fo_l 99 kg,
3akon KynoHa = T -5
4ne, r r
HanpskeHHOCTD 3JIEKTPUYECKOTO [TOJIA E= 1 g _ _ki
TOYEYHOTO 3apsia dng, r* ¥
DneKTpUyecKas CHia F=qF
[IpHHUMI CYNEPIO3ULIMH SJIEKTPHYECKUX [IOTIEH E=E+E,+FE,..
TMoTeHIHA 3EKTPHYECKOTO TOJIst 0= 1 g _ kq
TOYEYHOTO 3apsAzaa dne, r 1
, E
JuanekTprueckas NpoHHIIAEMOCTh CPEbI . €= 25'—
£
PaGoTa 3/1eKTpHYECKOTrO 105 : A=qU =q(¢,—9,)
E _ (pl ~(p2
CBsI3b HaNPHKEHHOCTH U Pa3HOCTH IIOTEHIHANIOB ST
EMKOCTb KOHIEHcaTopa c=4
U
. €€,
DNeKTPOEMKOCTH ILUIOCKOT0 KOHACHCAaTOpa C= 75’
2
qg° CU* qU
DIIEKTPHUECKas JHEPTHS 3aPHKEHHOrO KOHIEeHcaTopa W=>-= =
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3aKoHbI NOCTOSKHHOTO TOKA:

Cuna Toka
ComnpoTHBIIEHHE TPOBOIHHKA
3axon OMa 1151 y4acTKa Lenu

3axod OMa U1 MOJHOM el

3aKOHKI ITOCJICAOBATEIBHOTO COCAUHEHHUA IIPOBOJHHKOB

3aKOHBI napaje/ibHOro COCAHHCHHUA NMPOBOAHHUKOB

3akoH Jxoynsa-JleHna

Pabora TokKa

MolHOCTh TOKA

MarnuTHoe noJie. JJIeKTPOMArHUTHAS HHAYKIHSA
Cuna AMriepa

Cuna JlopeHna

MarsuTHsIi TOTOK

3aKOH JIEKTPOMAarHUTHOH HHAYKLUH
© OJIC uHOYKUMH B IBHKYILEMCS IPOBOJHHKE

HHIyKTHBHOCTH
3AC caMOUHAYKIIHH
OHeprusi MarHUTHOTO NOJIA

KoneGanua H BOJHBI

YpaBHEH#E rapMOHHYECKHX KoyebaHmii

- Huxmaeckas yactora KoneGaHuH

[epuoa u wacrora kosneGaHMid
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1=24
At
R=2
S
-2
Rr

=% SU=¢e-r
R+r

I = const

Uy=U,+U,+U, +...

R,=R +R,+R,+...

L=1+L+1,+..

U = const
1 1 1 1
R, R R, K
O=1IRt
A=qU =1Ut = Pt
2
R
F,=Bllsina
F,=quBsina
® = BScosa
__42
.Y
& = Blvsina
_2
I
-
At
. 2
w L
2

x=X, cos(wt+¢,)
_2n

T .
00:21rv:2—1t
T
T=——>v:l
v T



da3a konedaHu#
CKOpOCTBb NpH TapMOHHUYECKHX KOIeOaHUAX

VYckopeHHe py rapMOHHYECKUX Kosie0aHuIX

Ilepron xonebaHuit NPy KHHHOIO MasTHUKA

IMepron xonebanmii
MaTeMaTH4eCKOro
MasTHHKA

JlniHa BOJHEI

3J1empomaanTnb|e KoJIeOaHHst ¥ BOJHbI

IMeprox xonebaHuit KoNeOaTENHHOTO KOHTypa
(®opmyna TomcoHa)

3aBHCHMOCTh  3apsiia M
KosIeOaTeIbHOM KOHTYpe

CHJIBI TOKa B

3aKOH COXpaHEHHMs FHEPTHH [UIA KOJIeOaTEBHOTO
KOHTypa

JelcTByroliee 3HAYCHHE CHIBI IEPEMEHHOTO
TOKa .

HetictByromee
HEPEMEHHOTO TOKa

3HA4YCHHEC HanpsOKCHHA

Koaddummnenrt tpancopmanmu
CBs13b CKOPOCTH CBETA C JUIMHOH BOJIHBI

AOcomoTHBIH OKa3aTesb npenomeﬂm
3aKOH NpeNOMIICHHUA

OnrHueckas CHia JIMH3bI

dopmyna mis ToHKoﬁ JIUH3BI

JIuneitHoe yBenMueHHE JINH3bI
YcoBue MakCHMyMa HHTephEpeHUHH

YcnoBre MUHUMYMa HHTEpGhEPEHUMH

®dopmyna THOPaKUHOHHOH pPeLIeTKH

JaeMeHThI TEOPHH OTHOCHTC/ILHOCTH

3aKkoH B3aUMOCBSI3H MacChHl U OHCPruH

KBanroBast pusuka

Oueprus $hoToHa
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0=01+0,
v, =x"=-@X, sin(wf+Q,)

a, =x"=-0'X, cos(ot +@,)

T=2nJLC

q =9, cos(a? +¢,)
i=q =-wq,sin(o?+¢,)=—I, sin(wr+q,)

LI ¢ LIy e

2 2¢ 2 2C
I
J = —max
V2
U
U= max
2
A
U, N,
c=Ayv
ol M
v A
sinm_n_y
siny n,
_1
F ‘
F a b d f
_H_b_f
h a d
Ad = nh

A
Ad=(2n-1)—

2
dsin@=kA
E():mc2

he
E, =hv=—
¢ A



Hmnynsc poToHa
VpaBHeHue DiHmTelHa 11 doro3ddexra

KpacHas rpanuua gporoagdexra

CBs3p MEXAY MaKCHMaJIbHOH KHHETHYECCKOH
9Hepruei BHIOMBaeMBIX CBETOM (HOTOIJIEKTPOHOB
H 33/1CPKUBAIOIIHMM HaNpsXKCHUEM

TOM H aTOMHO€ SAApPO

DHeprus aToMa BOJOPOJia B CTAl[MOHAPHOM
COCTOSTHUH

OHeprus ¢doroHa, U3JTy4aeMOTo WU
[OTJIONIAEMOr0 NpPH  MEpEXoje H3  OIHOro
CTAIlHOHAPHOTO COCTOSTHUSA aTOMa B JIPYToe

Hedext Macchl aapa
DHeprus cBA3M A11pa
Anbda-pacnaa saapa
Bbera-pacnazg

3akoH pannOaKkTHBHOI'O pacriaaa

DHEPreTHYCCKUM BBIXO/ SANECPHON peaKLuU
(A+B=C+D)
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_hv_h

p »
mv®  he
hv = + ->—= +
AB]:IX 2 ?\‘ 148]::[)(
. RS Y-
h v0 Asux
2

mv

5 =elU,,

hv=F ,-E

Am=(Zm,+ Nm,)-M,
E, = Am-c?
X > He+"* Y

A 0 A
X —> e+, Y

» N:NO .2—t/T

Q=(m, +mB)ci —(m.+ mD)c2

R
E,=——£,— 20e R,=13,69B
n .



IIpuaoxenue 2. CnpaBo4Hbi¢ JaHHBIE

JecaTMHUHbIE NIPHCTABKH

HaumeHoBanue | O6o3nayeHue | MHoxurens | HaumeHoBaHue O603HaueHHne MHoxHTEND
THra r 10° CaHTH c 102
Mera M 10° MUJUIH M 10°
KHJIO K 10° MHKpPO MK 10°°
Koncmanmut
YHCJIO T n=23,14
yCKOpeHHe cBOOOIHOro NaJleHHs Ha 3emiie g=10m/c’
rpaBUTalMOHHAs [TOCTOSIHHASA G =6,710" H-m%/xr’
YHHBEpCalbHas ra30Bas OCTOSTHHANA R =8,31 Ix/(monpb-K)
nocrosHHas bonpliMana k=1,3810"2 /K
NOCTOSTHHass ABOTazpo Npo= 6:10% mons ™!

CKOPOCTb CBETa B BaKyyMe c=310°m/c

- _ 9 vy 2/qr 2
K03} PHULUMEHT MPONIOPLUMOHATLHOCTH B 3aKoHe Kyona . k= =9-10" H'M"/Kn
, 4mne,
MOZYJb 3apsAza 3JEKTPOHA (3JTEMEHTAPHBIH EKTPHUECKUH 3apsL) e=1,6:10"" Kn

nocrossHHas [Inanka

h=6,610"* Ilx-c

Coomnowiernue mesxcoy panusHsMu eOURUYAMU

TeMIeparypa

ATOMHAasA €IWHULIA MaCChI
1 aTOMHas e AMHHKLIA MaCChl 3KBUBAJIEHTHA

'l 2JIEKTPOHBONBLT

0K=-273°C
1aeM. =1,66-107 kr
931,5 MaB
13B=1,610" Ix

Macca yacmuy

3JIeKTPOHa 9,1-10'kr ~ 5,5-10%a.e.m.

IIPOTOHA 1,673-107%7 xr = 1,007 a.e.M.

HEWTpOHa 1,675-107 xr ~ 1,008 a.e.M.

ITnomnocme MOJICOJIHEYHOTO Macia 900 Kkr/™m’

BOJIbI 1000 xr/m’ ATIOMHHHUA 2700 kr/m’
JIPEBECHHBI (COCHA) 400 xr/m® xKenesa 7800 kr/m’
KEpPOCHHA 800 kr/m’ PTYTH 13 600 xr/m’
Yoenvnan mennoémrxocms

BOJIbI 4,2:10° H/(xr-K) ANFOMUHUA 900 JTx/(xr-K)
nbaa 2,1-10°% J/(xr-K) Menu 380 Tx/(xr-K)
xKenesa 460 Jhx/(xr-K) JyryHa 500 Tx/(xr-K)
CBHHIIA 130 Tx/(xr-K)

Yoenvnan mennoma

napoo6pa3oBaHus BOAbI 2,3-10° Iix/xr

[UIaBJIEHHA CBHH1IA 2,5-10 4 Jx/kr

IUTaBJICHUS JIbAA 3,3-10° JDx/kr

Hopmansusie ycnosua: nasnenne — 10° [1a, temneparypa — 0 °C
‘Monspnas macca :

asora 28107 xr/monb renus 4.107 xr/monb
aprosa 40-10° xr/mouns KHUCII0pOaa 32:10° xr/momb
BOJZIOpOJA 2:107° xr/mMonb JIUTHSA 6-10° xr/mMomm
BO3IyXa 29-10° xr/mons HEOHa 20-107 xr/Momb
BOJEI 18-10° kr/mouns YTJIEKUCIIOTO ra3a 44.10° xr/monb
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ITpuioxenue 3. lonoaHure bHbie HCTOYHHKH HHpOPpMaLHH
Aast noarotoBku K EI'I no ¢pusuke

Hoanrpaduyeckue H31aHHS PA3HBIX H3AATEJIbCTB
Kpartkuii cnucok ny6aukauuii no EI'J (2009-2013)

EID 2013. OntumanbHblil 0aHK 3ajaHuil quis moarotoBku ydaumxcsa. Opsgo B.A., Jemumosa M.IO.
Huxkudopos, Xannanos H.K.

EI'D 2011. ®u3uka. Temaruyeckue tectoBnie 3aganug GUIIN. Hukonaes B.U., Hlunuaur A.M.

EI'D 2011. dusnxa. YHuBepcaJIbHbBIE MaTepHalbl A1 NOArOTOBKH yyamuxcsa. Opios B.A.,

Hemunposa M.IO., Hukndopos, Xaunanos H.K.

EI'D 2010. ®usuka. Camble HOBbIE peasibHble 3aaHus. bepkos A.B., I'pubos B.A.

EI'D 2010. ®dusuka: Peneturop — 'pubor B.A., XanHanos H.K.

EI'D 2010. dusuka: CéopHuk 3ananuii — Xanna€oB H.K., Hukudopos I'.T"., Opnos B.A. '

EI'D 2010. ®usmka: CaMoe MOJNHOE H3JaHME THIOBHIX BapHaHTOB peanbHBIX 3agaHud EI'D -
Bbepkos A.B., I'pubos B.A. -

EI'D 2009. ®usuka — TpenupoBouHsle 3aaanus: Paneena A.A.

EI'D 2009. ®usuka — CO60pHHK 3K3aMEHAIMOHHBIX 3aaanuii: Jlemuaosa M.IO., Hypmunckuit 1.

DJIeKTPOHHBIE H31aHHA (AHAJIH3 YIEKTPOHHBIX H3JaHUH s noaroTtosku k EI'J
ony0MKOBaH Ha nopraie «llikoabnas puznka» www.school-physics.ru

H B xKypHaie «@Pu3nka B mKoJae», 2013, Ne2 (3J1eKTPpOHHOE MPHJIOKEHHE)

1. «EI'D 2011. ®usuka. INogroroska k 3k3ameny», OO0 «KOMIIETEHTYM».

B kypce ucronb3oBaHbl MaTepuansl U3 ydeOHMKa «OTkpbiTas Pusznka 2.6» M APYrUX 3JIEKTPOHHBIX
nocobuit OO0 «KOMIIETEHTYM». ABtopsl 3amanuii: 1okT. ¢u3. Mat. Hayk C.M. Kosen, kang. men. Hayk
B.A. Opnos, kaHa. nen. Hayk H.H. I'omynuua, kann. ¢us.-mar. Hayk A.D. Kastpes, kaun. ¢us.-mat. Hayk
B.E. ®pankuH, kana. TexH. Hayk J[.M. MamonroB u npyrue. CocraButenu: A.M. Ceutos, A.B. Cunopos,
kann. neq. Hayk M.H. IlepyHoga. :

2. «1C: llxona. ®usmka, 10-11 k1. IToaroroBka k EI'O» noa pea. Xannanosa H.K., dpupma "1C", 2005.

COZEP/KUT CIIpaBOYHblE OJOKH ¢ MyJIbTUMEIHA WLTHOCTPALMSIMH, CHCTEMATH3UPOBAHHBIA OTKPBITHIH
6ank 3ananuii EI'D 2001-2004 rona ¥ 10MOJHUTENbHbIE aBTOPCKHME 3aJaHUS i OBTOpeHHs 28 TeM QU3HKH.
ABTOpbl TEOPETUUYECKHX OJIOKOB M 3aJaHMH — WIEHBl METOJMYECKOM KOMHCCHHM 1O noarotoBkd EI'D mo
dusnke pasHpix ner. Ilpomen skcrmepTHly DenepanbHOrO OSKCIIEPTHOIO COBETA M PEKOMEHIOBAH K
npUcBOeHHUIO rpuda «JlonymeHo MunncTepcTBoM obpa3oBanus ¥ Hayku PO B kauecTBe yueOHOro nocodus».
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IIpuaoxkenne 4. [lepcnieKTHBHBIE MO/€/IM NPAKTHKO-OPHEHTHPOBAHHBIX
3alaHUH IKCMEPUMEHTAJIBLHOI0 XapaKTepa

Kak wu3BecTHO, B HacTosillee BpeMs NpH npoBeJeHHM [OCcylapcTBEHHOH MTOroBOH aTTecTalyu
BHIYCKHHKOB OCHOBHOH IUKONBI HCIOJIB3YIOTCS OKCICPHMCHTAIBHBIC 3aJ@HMA C HCIONB30BaHHEM
naGopatopHoro o6opymoBanus. K coxaneHHIo, psJ HepelIeHHBIX MpoOleM HE MO3BOJIOT B HACTOAIIEE
BpeMs BHEAPHTHb TaKyl0 AMArHOCTUKY IpH mnpoBeaeHHH EI'D, XOTA COOTBETCTBYIOLIAas TEXHOJIOTHS H
obopynoBaHue pa3paboTaHbl, 000pyJOBaHHE BHIITYCKAETCSt CEPHITHO.

Baxneimas u3 HepelleHHbIX npobineM — ¢duHaHCcoBas. JleiicTBUTENBHO, B cpeHeM (PU3HKY B HIKOIE
caaroT 200000 yuammxcs. s atoro Heo6xonumo umets 12000 nyHKTOB NMpHEMA SK3aMEHOB, €CIIH B KaKIOM
U3 HHX OJ3K3aMeH caalT 16 uenoBek. CTOMMOCTh KJIACC-KOMILIEKTa, cocrosiiero u3 16-th «EID-
nabopatopuity, coctaasier 130000 py6neit. CnenoBaresiibHO, HEOOXOOMMBI OZHOPA30Bbie OlOMKETHBIE
pacxozibl B pa3Mepe, peBslaioieM 1,5 mipa pyounei.

OtrcyrctBue B Hacrosmiee Bpems B EI'D 3amanuii ¢ naGopaTopHbIM OOOpPYAOBaHHEM IMPHBEIO K
pa3paboTKE CHCTEMBI TaK Ha3bIBAEMBIX HPAKMUKO-OPUEHMUPOGAHHBIX 3A0AHUY IKCHEPUMEHMATbHOZO
xapakmepa. K HAM OTHOCATCA: Kau€CTBEHHbIE 3aflaHis THIa 28 Ha OObACHEHHE sBICHHH, (poTorpaduu
KOTOpPBIX TIPUBEACHBl B TEKCTE 33/1aHH; 3aJaHMs Ha pacyeThl (PU3MYECKHX BEIMYHH IO NPUBEAEHHBIM
pe3ysbTaTaM H3MEpEHHH; 3a/laHis Ha MOCTPOEHHE IpadUKOB MO pe3yJbTaTaM H3MEPEHHH, KOTOpHIE dalle
BCEr0 HCHOJB3YIOTCS TNPH KOHCTPYMPOBAHHH METOJOJOrMYECKHX 3aZaHMH THHa 23 u 24; 3amaHus MO
¢ororpadusM H3MEPUTEIBHBIX YCTAaHOBOK M HpUOOpPOB M HEKOTOphle Apyrue. Takas JHHUA 3agaHUi
_ COBEPILEHCTBYETCA. PaccMOTpHM moApoOHEE HEKOTOPhIE NMEPCTIEKTHBHBIE MOJEIH 3aJaHUH 3TOTO THIA.

1. KayecTBeHHbIE 3a1aHHsl BBLICOKOr0 ypoBHsi (28), ¢’ 0OHOM CTOPOHBI, CUMTAIOTCA TPYIHBIMH s
BBIITOJTHEHUA, HO BMECTE€ C TEM, YuUHTens (H3MKH OOOCHOBAaHHO CYMTAIOT, YTO 3TOT THUIN 3aJaHHH
CHocoOCTBYET MOBBINIEHHIO KAYECTBA OCBOCHHS (PHU3MKH.

OmHO M3 NEPCHEKTHBHBIX MOJENEH 3aJaHMi 3TOro THNAa — 3a/laHMsl HA pa3padoTKy cnoco0oB
Ha0J1l0ieHHs ABJIEHHI.

[IpuBenem npumep Takoro 3a1aHuA.

Ilpumep 1. Ha domozpaguu  npusedeno
nabopamoproe 060pydosanue, ¢ KOMOPbIM YYEHUK

RAGHUpYen uccnedosams AeneHue
INEKMPOMACHUMHOU UHOYKYUU: UCMOYHUK
ROCMOSHHO20 ~ MOKa,  peocmam,  NPOBOOHUKU,

Maz2HUmMbl U INEKMPOMAZHUM C OBYMSA KAMYWIKAMU U
cepOeyHUKOM, BbIKNIOYamenb,  Muiluamnepmemp,

kamywka. Paspabomaiime u onuwume 603MOXCHbIE
CnocoObl HAOMOOEHUS SAGNEHUS INEKMPOMAZHUMHOTU
UHOYKYUU C npeonodceHnvimM obopydosanuem. Ilpu

BbLINONHEHUU  3a0aHuA  umelime  68uU0y,  4mo % "

Makcumanvhoe wucno bannos (mpu banna) 3a e2o evinoNHeHuUe 6bi NOAYYUME HPU 8EPHOM U NOOPOOHOM

OnUCAHUU Mpex onblmoe.
OO6pa3en BO3MOXKHOIO pelieHUst
1) Haubonee npocroii cnocod HabMIOACHHS SBJICHUA JJIEKTPOMArHUTHOH HHAYKLHUH C MPEI0KEHHBIM
ofopynoBaHHEM — TEpPEeMEIleHHe MAarHuTa OTHOCHTENBHO KATYIIKH, TPHUCOENHMHEHHOH K
MuITHamMIepmeTpy (puc. 1).

157



S N —_ —
—— B B
== =
B-i--
v A4

*®- % —\—\

) T

Puc. 1 Puc. 2

[Ipu npoBefeHHH 3TOTO OMbITA N0 OTKIOHEHHIO CTPEJIKH MHJLIAMIIEPMETPa B OJHY U JAPYTYIO CTOPOHY
OTHOCHTEJILHO HYJIEBOTO JEJIEHUS MOXHO MPOHA0II0/IaTh 3aBHCHUMOCTh HAaNpaBICHUS WHAYKUHOHHOTO TOKa
OT HampaBJIeHHUSA OTHOCHTEIbHOTO NepeMElIeHHs] MAarHUTa M KaTylKH (CONMMXKEHHE M yAaleHHEe MarHuTa).
MoxHo elle 0OHapyXHTh, YTO HAlpaBjieHHE WHIYKIIMOHHOTO TOKAa 3aBHCHT OT HaNpaBJ€HHUS MarHUTHOTO
HOJIS: MPU NMPUOMKEHUH MarHUTa K KaTyLIKE CEBEPHBIM M IOXHBIMHM NOJKOCAMHU CTPEKa OTKIOHAETCS B
‘pa3nyo CTOpPOHY. MOXXHO NoKa3ark, YTO HamnpaBjieHHE TOKa COOTBETCTBYET NpaBuity JIeHua.

2) Bropoii cnoco6 HabnroaeHus spieHuss OMHU — 310 3aMeHa NOCTOAHHOTO MarHUTa 3J1€KTPOMAarHUTOM.
Karymiky anekrpomarHura noikiroyaemM K Oarapelike W mepeMelias KaTylKy, NOAKTIOUEHHYIO K
MHJUTHaMIIEPMETPY, OTHOCHTENBHO KaTYLIKH JJIEKTPOMAarHuTa, Habiogaercs HMHAYKIMOHHBIH TOK
(puc. 2). MoxxHo npoHabuoaaTh Bce 0COOEHHOCTH SBJIEHHS, YTO U B OIBITAX C MAarHUTOM.

3) MoxHo mpoHabnoaaTh BOBHUKHOBEHHE HHAYKIIMOHHOTO TOKa M 0€3 OTHOCHTEIBHOIO NEpEMELIEHUS
3JIEKTPOMAarHUTa OTHOCHTEJIbHO KATYIIKH, TNPHCOEAMHEHHOH K MWUIMAMIEPMETPY, TaK Kak
MarHUTHOE MOJIE IEKTPOMArHUTa MOXXHO M3MEHATh, H3MEHSS TOK B HEM. DTO MOXHO CAENaTh C
TIOMOILBIO peocTaTa (PUC. 3) HIH C UCIIOJIH30BAHHEM BBIKTIOUATENA — MPOCTO 3aMblKasi WK pa3MbIKas
LIENH 37€KTPOMArHHTa. '

C
C

Puc. 3
Ecau nepemeniath OBHXXOK PeOCcTaTa BJIEBO, TO CHJA TOKAa B 3JIEKTPOMArHUTE YMEHBIUMTCS, TaK Kak

COMPOTHBJIEHHE LEMNH YBEINYUTCS. MAarHUTHBIH TMOTOK, NPOHHU3BIBAIOUIMHA KaTYLIKy, NOJAKIIOUEHHYIO K
MHJUTHAMIIEPMETPY, YMeHbIIUTCA. [IpH mnepeMelieHWH ABHXKKa BIPAaBO MOTOK OyAeT YyBENIUYHBATHCA.
CoOTBETCTBEHHO HMHAYKLUHMOHHBIA TOK OyZeT Teub B pa3Hble CTOPOHBI H CTpENIKa MHIHaMmepMeTpa Oyner
OTKJIOHATBCS B Pa3Hbl€ CTOPOHBI.

Ha pucyHkax 1oka3zaHo HanpaBleHHE WHAYKLMOHHOTO TOKA B KaTyHIKE, HAIIPaBJI€HHE MarHUTHOIrO IO
MOCTOSHHOTO (MJIM 3JIEKTPO-) MAarHMTa, CO3JAIOLIEr0 MAarHMUTHBIM MOTOK Yepe3 KaTylUIKy M HalpaBieHHe
MAarHMTHOTO TNOJIS, MOPOKIAEMOr0 HMHAYKIHOHHBIM TOKOM, BO3HHKAlOHUM B X0l sABieHus OMMU. Otu
CTPESIKH WILTHOCTPUPYIOT MIPUMEHEHHE NpaBuiia JIeHua A onpeae/ieHHs HapaBieHHs UHAYKUHOHHOTO TOKa.
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[Tockonbky B 3ajaHMH TpeOyeTcs TONBKO omucaTh HabGmojeHue spiacHus DMU, a He nemoHcTpaumio ero

3aKOHOMEPHOCTCH, TO pacCyXIeHHs O INpaBuie JleHa B OTBETE MOXXHO W HE MPHBOAWUTH M HaNpaBleHHE
WHAYKUHOHHOTO TOKa H MATHUTHOTO NOJIA, TIOPOXKAEHHOTO HM MOXKHO HE YKa3bIBaTh.

2. 3nauntenpHoe Mecto B KMMax 3anuMaror rpaduueckue 3anaHus. OaHON M3 TEHACHUMH Pa3BHUTHS
JTOr0 THNA CTAAHM 3aJaHHUA, KOTOPbIE MCIIONB3YIOTCS MPH KOHCTPYHPOBAHHH METOHOJOTHYECKHMX 3aTaHHi
NOBBINIEHHOTO ypoBHA THNA A20 ¥ A2], npH BBHINOJHEHHH KOTOPBIX HEOOXOAMMO MOCTPOUTH rpadMKH MO
pe3yinbTaTaM  M3MEpeHHMH. OTH 3ajaHHMd TO3BOJSIOT TPOBEPUTh YPOBEHb OCBOEHHS BaXKHEHIIEro
METANpPeIMETHOrO YMEHHS, BKIIOYEHHOTO B CTaHIapT.

B kauectBe nmpuMmepa paccMOTpHM
cieaylolee 3aaHue.

IIpumep 2.

Vuenux cobpan snexmpuueckyro yeno,
coCmosauyyio uz nocnedosamenbHo
coedunenHblx  pesucmopa R u peocmama,
ROOKIOYEHHBIX K UCTOYHUKY C Pe2yIupyemvim
HanpsajceHuem (cm. gdomo). TIpu
UCCNe008aHUU  UBMEHSIOCh HANPSJICEHUE Ha
konyax yenu U, a 3amem 08udcok peocmama
nepemewanca mak, cuna moxa
nodoepxcuseanace  nocmosuvou. Ilo  nonoocenuro A

08UMNICKA peocmama QUKCUPOBANoCh €20 CORPOMUEICHUE

Rp. Ha czpadhuxe npedcmaenenvt  pesyromamel 5

USMEPEHUS HANPAJICEHUA HA KOHYax dMmo20 y4dcmKa

NpU PA3TUYHBLX 3HAYEHUAX CONPOMUBTEHUS PEOCMAmA. 4 :
C yuémom nozpewnocmeii usmepenuii (AR = +1 Om, u n u
AU = = 0,2 B) Haiiloume ooscuoaemoe Hanpaxicenue Ha 5
KOHYAax y4acmka yenu npu CONpOMuUGIeHuU peocmama u =
50 Om. o
1)35B 2)37B  3)45B  4)55B 2

Merton onpeneneHMs BENMYMHBI BHE AHanma3oHa 1

NPOBEIECHHBIX H3MEPEHHH Ha3bIBACTCA KCTPANOIALHUEH.

Jns onpeneneHus Takoro 3Ha4eHHs HEOOXOOHMO 3HATH .

==
BHN byHKLIMH, . KOTOpOH ONHCBIBAETCH 10 20 30 40 50 RnOm

SKCIIEPUMEHTAJIbHAsA 3aBHCHMOCTb (nuuelinas,
KBaJpaTHYHas, CHHYCOMZJAlbHasA, J3KCIIOHEHTa) M KOI(QQHLUMEHTHI, ONpeleisdlolite XoA rpaduka Takoi
3aBHCHMOCTH. '

[TockonpKy coOrjnacHoO 3aKOHaM Lened MOCTOSTHHOro TOKa MpH nocienoBaTenbHoM coendHenud U = IR +
IR, , a Mo ycnoBusM 3aJa4yH CHJIA TOKA W CONPOTHUBJIEHHE R HEU3MEHHbI, MOXXHO CHAENaTh BBHIBOJ, UYTO
3aBHCUMOCTD U 0T R, NMHelHas -

U=U, + IR, ;

I'paduk Takoi GyHKUMM NPH HATMYMH OMIMOOK H3MEPEHHH CTPOMTCA TaK, 4YTO mNpsiMas J0JDKHA
TIPOXOAHUTH Yepe3 BCE IKCIEPUMEHTAILHBIC «IPIMOYTOJbHHKHY», II0OKAa3bIBAIOIME B KAKOM JMANa3OHe JIEKaT
HU3MEPEHHBIE 3HAYEHHs C YYETOM MOrpeliHocTed u3MepeHuil. Ecin norpeluHocTH ornpeneneHs! NpaBUibHO H
HU3MEPEHHS TMPOBENCHB KOPPEKTHO, TO NpsiMas JOJDKHA KOCHYTBHCS KaXKIoro tpeyrosipHuka. Eciu kakas-To
OlHa TO4YKA BRINAJAET M3 JIMHEHHOH 3aBHCHMOCTH, CKOpeE€ BCEro, 3TO CJEACTBHE HEBEPHO NPOBEACHHOTO
skcriepuMeHTa. lIpH NpoBeneHHMH peanbHOTO SKCIEpUMEHTa OOBIYHO H3MEpPEHHE, COOTBETCTBYIOLIEH
«BBIMAJAIOMIEH» TOYKW MOABEPralOT COMHCHHIO, a npﬁ 00paboTke «4yxoro» 3KCIEpUMEHTa, €e He
YUYHTBIBAIOT [IPH OCTPOCHUH Ipaduka.
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- Jlnst 06paboTKH NPUBEIECHHOH 3aBHCHMOCTH HaJ0 BOCMOJIB30BAaTLCA NPO3Pa4HOM THHEHKOH, 9TOOBI GBI
BHIHBI BCE JKCIEPHMEHTANbHBIC TOYKH, H OBUIO YAOOHO MOAOHMpaTh «ONTHMAJBHYIO» NpsMylo. BapuaHTel
MpAMBIX, NMPHUBECACHHBIE Ha PHC. 1, 2, 3 sBHO HEBEPHBI, ITOCKOJBKY IIpAMas JHHHSA KaCaeTCad HE BCEX
SKCINEPHMEHTAIBHBIX (IIPAMOYI'OJIbHHKOB».

A A
U,B T_S,S U,B
5 5
! 4.5
4 u 4,0 4
35
_‘ SE " 3
MM,,,.I——"‘ - 3
7/ p
1 1 -
> >
0 10 20 30 40  soR»Om 0 10 20 30 40  50RwOm
Puc. 1 Puc. 2

«[1paBunbHOI» ABNAETCA NpsMas, noinydaeMas Ha puc. 4. Ha neii npu R,=50 Om nanpsxenune U=4,5B,
YTO COOTBETCTBYET BapHAHTY OTBETA 3) B 3aaHHU.

A .
UB T_S’S U,Bl
5 3
J
4.5
' 4
,0 4
3,5
3 il
3 -
2 "
r"ﬂf
1 s ol
1
0 RnOn -
10 20 30 40 5() BN
0 10 20 30 40  s50RwOm
Puc. 3 " Puc. 4

3aMeTHM, 4TO Ha pHC. 3 3HaueHUE HanpspkeHus Oyzaer pasHo 4B, na puc. 1 — 3,5 B, na puc 2 — 5,5 B. Hu
IPU KaKOM pAacIOJIOXKEHHH NPAMOH, MPOXOIAIleH, uepe3 BCe IKCIIEpHMEHTAIIbHBIE TOUKH, NpsAMas He MPoHaeT
TaK, 4To npu R,=50 Om MOXHO OyAeT yCTaHOBHTH NPAMOYTOAbHHK LIMPHHOH 2 OM ¢ BEPTHKAIBHOH OCBHIO
npoxomsiied deped Touky R,=50 Om u uMeromwui BoicoTy 0,4 B, Tak, 4yTOOBl OH AOCTHI 3HA4YEHHMH,
yKa3aHHbIX B BapHaHTax OTBeTOB. [IpoBens Takue NpsAMbie Ha PHCYHKE B YCJIOBHM 3aJaHHs, MOXHO
yOeaUTECS, YTO MPEAE/IbHBIH HHTEPBAJ 3HAYEHHH , KOTOPbIH BO3MOXHO IMOTY4YHTh B 3KCIEPUMEHTE 310 3,9 B
<U< 5,1 B. B Hero nomnajaaer Toybko oTBeT U=4,5 B.
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Onna M3 nepcnexTHBHBIX MOJENEH 3aJJaHHH ITOrO THNA - 3alaHMsA BBICOKOTO ypoBHA 4actH C, mis
pELICHUA KOTOPBIX HEOOXO0AUMO MOCTPOHTE rpad MK, MOIYyYEHHBIH 110 pe3yibTaTaM sKkcnepumMenTa. [lpusenem
NPHUMEDP TAKOTO 3a/1aHHS.

Ipumep 3. llpu usyyenuu 3axona Oma Ons nonnou
anekmpuveckou yenu (cM. QOTO) ywenux uccredosan
3Q8UCUMOCMb HANPANCEHUS HA RNOMIOCAX UCMOYHUKA
moKa om cunbl moka 60 eHewiHel yenu. Buympennee
CONpomuGieHue UCMOYHUKA He 3ABUCUM OM CUNbL MOKA.
Pezynemambsl  npamulx  usmepenuidl  culbl  moka U
HanpaxceHusa npusedenvl 6 mabnuye. Conpomuenenue
B0IbMMEMPA HACMOALKO GEIUKO, YMO CUNd MOKd,
npoxooswjezo  wepez He20, 3HAYUMENbHO  MeHblle

nozpewHocmu usmepenuss cunvl moka Al = 0,05 A. %
HAanpAXdCeHue Ha HéM 3HaYUMenbHO MeHbue nozpeuwnocmu usmepenus nanpscenus AU = 0,2 B.
U+0,2)B 50 | 46 | 42| 3,8 | 3,6 | 3,2
I +0,05A 0,40 | 0,80 | 1,00 | 1,50 | 1,80 | 2,00

Ilocmpotime zpagux 3a6ucumocmu HanpsadxsCceHus om Culbl MOKA U, NOAL3YACH UM, onpedeaume IC

Conpomuenenue amnepmempa HACMONLKO MAR0, YMO

UCMOYHUKA MOKA U €20 6HYMPeHHee COnpomugaeHue.
O6pa3sen BO3MOKHOTO pelieHus! .
1) B cootBercTBHH ¢ 3akoHaMH OMa IS MOJIHOM IeNH U yYacTKa HaNpsDKCHHE Ha MONIOCaX UCTOYHHKA

JIMHEHO 3aBUCHT OT CHJIBI ToKa: U = & - I r. Otcrona clenyer, 4TO i Haxoxaerus DJ1C Hago onpenenuTs
HalpspKEHUE Ha MOJII0CaxX UCTOYHHUKA MPH Pa30MKHYTOM 1ETIH.
‘ 2) Ilpu naxoxnenuu DJIC no pesynbTaTaM AaHHOTO HCCJIENOBAHUS HEOOXOIHMO NOCTPOUTH TpadHK
3aBUCUMOCTH U OT / ¥ HalTH TOYKY €ro NepeceueH s C BEPTHKAIBHON OChIO.

3) s noctpoenus rpaduka (cM. puc. 1») Ha mIockocTH « U; 1 » OTMEYaloTCs B BHIE TOYEK Pe3yJIbTaThl
M3MEpEHHH M COOTBETCTBYIOIIME HHTEPBANbI JOCTOBEPHBIX 3HA4YEHMH B BHIE NPAMOYTOJBHHUKOB CO
cTopoHamu 24U n 241 -

10 T T O I (/0 T A T T T T U U T A O O T A
U,BJ‘3C¥§EISZ;¥if{!ii!«?ii6%}!5#!5!‘!15!§E!E§5
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OKCIEpUMEHTAIBHBIE «TIPAMOYTOJIBHUKHY» IIPEACTABICHBI B BUAC «OTPE3KOB MOIPEIIHOCTEH», TOCKOIbKY
MOTPEIIHOCTBI0 H3MEpEeHHs CUIbl TOKa Mayia. Uepe3 BCE 3TH OTpE3KH INPOBOAUTCA MpsMas TaK, YTOOBI
pe3yJIbTaThl H3MEPEHUH IPYNIIHPOBAIHCH OKOIO MPSIMOH.

4) IycTs yueHHK NpoBEN MpsiMy1o as (puc. 1). Toraa oTBeToM sABIsIeTCS 3HaYeHHE & = 5,4 B.

5) Ilonp3ysick NMOCTPOEHHBIM I'pa)UKOM, MOXXHO HAWTH BHYTPEHHEE CONPOTHBIECHHE MCTOYHHMKA TOKA.
Jns aToro Ha rpaguke BHIOMpAIOTCA «yNOOHBIE TOYKW», Hampumep A U b. [lo KoopaMHATaM 3THX TOYEK
MO>»HO HalTH BHYTpeHHee conpoTuBaeHue. OHo paBHO 1,1 OM.

Yxazanua sxcnepmam

'panuusl BepHbIX 3HaueHUH OJ[C M BHYTpPEHHEro CONPOTHBIECHHUS HMCTOYHMKA MOXKHO OIIPENENIUThH
ey omuM o6pasom. [IpoBOAMTCS BE NPAMBIE ¢ MAKCHMAIBHBIM H MHHMMATBHBIM HAKIOHOM IPOXOJAIIHE
Yepes BCE IKCIEPHMEHTANIbHbIE TOUKH C yYETOM OUIHOOK H3MepeHHe («IIPAMOYTOMbHHKHY). IT0CKOIbKY
oTcekaemoe 1o ocu U 3Hayenue onpeaensier 3/1C

U=U0)=€-0-r=¢
a TaHIeHC yIJa HaKJIOHa 3aBHCUMOCTH U = £ — [ r paBeH BHYTPEHHEMY COIPOTHBICHMIO, TO BEPHBIM

cuntaerca moboe 3HaueHue DJIC u3 uHTepBasa ot 5,2 B mo 5,5 B M BHyTpeHHee CONpPOTHBICHHE H3
uHTepBaia oT 1,0 Om 1o 1,2 Om (ompenesieHo W3 HaKJIOHA ITYHKTHPHBIX MPSIMBIX ).
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C yu€eTOoM TOro, 4TO 3KCIEPHUMEHT, COOTBETCTBYIOIIMII cuie Toka 1,8A (Touka B), yueHHK MOXeT cuecTh
«BBINAJAIOIUMY» (OLIMOOYHBIM) H UCKIIIOUHTH €€ U3 PACCMOTPEHHUS, TOYHOCTh H3MEPEHHS HCKOMBIX BETMYHH
MOXET OKa3aThCs MeHblle. B 5TOM ciyyae BO3MOXHO NpOBeJEHHE TNPAMBIX, 0003HAYEHHBIX HAa PHUC. 2
TOYKAaMH, U3 KOTOPHIX Mojy4arorcs auanaszonsl i DJC or 5,2 no 5,7 B, a ans BHyTpeHHero conpomBJieHmI
ot 0,8 no 1,4 Om.

[TockonbKy 3ajjaHHe OCHOBAHO HAa SKCIEPUMEHTAIBHBIX JAHHBIX, TO JJOTHYHO M OTBET JaTh C YKa3aHHEM
o6k u3Mepennit. [IpaBHIbHBIM OTBETOM II0 pe3y/ibTaTaM 0OpaGOTKM BCEX SKCIEPHMEHTATBHBIX TOYEK
OyZeT B CBSI3H C BHIILIECKa3aHHBIM

E=(5,440,2) Bu r=(1,140,1) Om
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[Ipu 06paboTke SKCIEPUMEHTANTBHBIX TOYEK, 32 HCKIIOUEHHEM TOUKH NpH /=1,84 Gymer B CBS3M C
BbILLIECKA3aHHbIM

&=(5,540,3) Bur=(1,140,3) Om
ITockonpKy B YCIOBHH NpSAMO HE YKa3aHO, YTO CJleAyeT yKa3aThb OIIMOKM HU3MEPEHMI, TO MOXHO TpH
onpezesCHUH BEJINYHMH 110 €JUHCTBEHHOHN npsMoii (puc. 1) mpU3HATh BEPHBIM U OTBETHI

E=54Bur=110m

Crnenyer CHU3UTB OLICHKY, ecid 3HadYeHuss JJIC ¥ BHYTPEHHETO CONPOTHBIICHHA HAaiIEHB! BEpHO, HO HE
OCHOBaHMH Trpaduka MO IBYM BBIODAHHBIM TOYKAM M3 TaOMMIBI CO 3HAYEHHAMHM SKCIEPUMEHTANbHBIX
3nayenuit Un L. )

3. 3apanus no gororpaduaM H3MEPHTETbHBIX YCTAHOBOK ObUIH OHMM M3 IEPBBIX THIIOB IIPAKTHKO-
OpHEHTHPOBAHHBIX 3alaHUH JKCHEPHMEHTAIBHOIO XapakTepa, KOTopelH Hcmoss3oBaica B KMMax nocne
TOro, KOrja cCTajo #ACHO, 4YTO 3ajaHuA ¢ JnabopaTopHbIM 00OpyJOBaHHEM B OnMxaimiee Bpema
HCNOJIB30BaThCA HE Oy ayT. _

BHuMatenbHbIH aHAaMM3 MOKa3al, YTO CYLIECTBYET THN 3aJaHuii mo ¢otorpadusaM, NpH BBINOJIHEHHH
KOTOPbIX YYEHHK JODKEH IMPOHM3BECTH peaibHble H3MepeHus. Ilpocreiiiine M3 HMX — H3MEpEHHI,
NPOBOJMMEBIE NMHelikoi. Takue 3aiaHHs B OyAyIIEM Takke MOTYT OHITh BKIIOUEHbl B BaphaHThl EI'D.
[MousaTHO TpeGOBaHHs K TAKMM 33aJIaHHAM: PELICHHE HE JIOJDKHO 3aBUCETh OT Macmraba.

IIpuBeneM 3 npuMepa TaKuX 3aJaHHM.

Ilpumep 4 (Tun 23, 24).

Ceem wuepes y3Kkyilo wenv nadaem Ha WIOCKYIO HOBEPXHOCHb
nonyyununopa (cm. ¢pomo). Bocnonvsyiimecs numeiixodi, npogedume
HeobXxo0uMble UIMePeHUA U Onpederume nOKA3amenb HPeTOMAEHUS.

)15

2) 1,8

3)23

4) 1,1

Hdus  pewenus HeoOXOOHUMO ONPENEIHTh OTHOLICHHE CHHYCa yriaa
NpeNoOMJIEHHS Y K CHHYCY YIJIA IPENOMICHHA O

n = siny / sina.

Jdna  onpenencHHs CHHYCOB YIJIOB C MOMOUIBIO  JIMHEHKH
HE0OX0IMMO BBINOIHHTh JOMOIHMTENBHOE MocTpoeHHe (puc 1) AByx
OPSAMOYTOJIbHBIX TPEYTOJILHUKOB, B KOTOPBIX CHUHYC YIJla OINpENENIeTCd 10 OTHOLICHUIO JUJIMHBI

IPOTHBOJICXKAIETO KaTeTa K JJIHHE T’HIOTEHY3bI:

sina=%§ U sin 7:‘2—5. Ecnu Bpibpats mmuHy otpe3koB OB m OA oauHakoBbMH (OB=04), 10
p :

BBIPaXCHHE IS T0KA3aTellsl MPETOMIICHHUS OKaXKETCsl COBCEM NMPOCTHIM

ne AC-OB AC

OA-DB DB
Taxum obpa3oM, Heobx0aUMO
" o nposecmu nepnenouxkyasip MN k epanuye pasoena,

e om mouku O omnoxcums 80016 Ayueli oourakosvie ompesku OA u OB

o u3 mouex A u B onycmumo nepnenouxynapel AC u BD u usmepumo ux onumy

® paccuumame nokasamens npeNOMIEHUs KaK n="gp
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Puc. 1
Jlaxke ¢ y4eTroM TOTO, 4TO C TOMOILLUBIO JTHHEHKH NEPHEHIUKYJISAPbI NPOBOAATCS HE OY€Hb TOYHO, a
H3MEpAEMBIE PACCTOAHUA U3MEPSAIOTCA C TOYHOCTBIO 0 | MM, MOy4aeMOe 3HAYEHHE OKAKETCA B MHTEpBaAie
0T 1,4 no 1,6, yto no3somseT BoIOpaTs BEpHbIH oTBET N = 1,5.

IIpumep S (OBBILIEHHBIH YDOBEHb).

Ha puc. 1 6u0nbl mpexu yacmuy, 0suxcyuuxcs 6 kamepe Bunbcona, nomewjenHou 6 MazHUMHOM noue ¢
unoykyuei B = 2,2 Th. Kamepa nanonnena cenuem u napamu 600bl.  Bexmop undykyuu nepnenduxynapen
nrockocmu  gomozcpagpuu. Huoxcnuii  (neeviii) mpex npuHaonexcum npomoHy, KUHEMUYECKas 3IHepius
Komopozo 6 Hauane Osuxcenus pasna 1,6 M>B. ITo mepe Osudcenus >Hepaus pacxooyemcs HA UOHUIAYUIO
napos, HanoaHsowux kamepy. FMeHHO Ha smux uonax u obpazyiomcs KaneabkKu HcuoKocmu, Komopble u
¢omoepaupyromces 6 ude mpekos-credos yacmuy

Boiacnume, sensiemcs au npomon 6 Hauane Oeuxcenus — peasmusucmckum. Bocnonvzoeaswuce
MUHEUKOU, 8bINOTHUME He0bX00uUMble NOCMPOEHUS U UIMEPEHUs U C ydemom macumaba oyeHume paouyc
nocneouel mpemu mpaeKmopuu U CpeOHUll UMHYIbC HPOMOHA HA IMOM YHACHKe MPAEKMOPUU.

Puc. 1
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Obpasey 603M024CHO20 peuieHUn
1) JIns BBIACHEHHA BONpPOCa O TOM, SBJISETCA JIM INPOTOH DPENATHBUCTCKMM, HAal0 CPABHUTH €ro

E
KHHETHYECKYIO JHepruwo £, c sHeprueit mnokos E,. OtHoweHue —¢ mnpubnusutensHo pasHo 0,002.

0
-CrenoBaTenbHO, IPOTOH MOXHO CUHTATh HEPENATHBHCTCKHM.

2) [lns OLCHKH HMIyJbca MpPOTOHA HA MOCJEIHEH TpeTH TpaeKTopym onpenenuM €€ paamyc Ry Mo
OTHOLIEHHIO K JUIMHEe MacmTabHOro orpe3ka B 1 ¢cM. Ecnu Ol TpaekTopus Oblia 3aMKHYTOM M NIPEACTaBIIsIA
Ob1 coboi cnupane (cM. JIabopaTopHyl pabory «M3yueHHe TPEKOB 3apsHKEHHBIX YacCTHL 110 TOTOBBIM
dororpadusam», yuebnuk Ilepbimikud A.B., I'ytHuk E.M. «®usuka, 9 wi., uznarensctBa «/poda»), To ee
paanycC OOHOT'O BUTKA TPACKTOPHHU MOXHO 6LIJ'IO OBl OLCHHUTD, H3MCPSSA «IHAMCTP» OAHOI'O BUTKA.

B nanHOoM ciyuae a1 onpeneneHHUs MOJIOKEHHUS LEHTPa OKPYKHOCTH, [0 KOTOPOH NPOTOH ABHIKETCS
NOCJIEIHIO TPETh TPAEKTOPHH, NIpoBedeM JBe Xopabl AB U CD Ha 3TOM y4acTke TPaeKTOPHUH U HaHJEM MX
cepenuibl M u N, coorBeTcTBeHHO. LleHTp OkpyXHOCTH O NEXHT Ha TEpeceuYeHHH MeplieHIUKYISPOB,
NPOXOALIMX Yepe3 cepeuHbl ABYyX Xxopa (puc. 2).

Ecnu wu3mepeHHBIH nHHelkoH Ha ¢ororpaduu MOCiIe TaKOro NOCTPOSHHS paluyC TpeKa paBeH
Ry =OK=OP, a nnvHa MacmITabHOro OTpe3Ka, H3MEPEHHOro JIMHEHKoi Ha ¢otorpaguu paBHa Ly , TO

. . ¢ .1 o
JIEHCTBUTENBHBIH paJiuyC Tpeka paBeH R = 7 ‘1 ¢M | Pesynprar m3MepeHHs pamMyca Tpeka IpH IHO60M
(Y

MacuuTabe potorpadun 6yaer paBeH NpHOIH3UTENBHO 3,5 CM.

cCK p
A (e B
M| LA D
Ro
0]
[—
lem
Puc. 2

3) CpenHnii HMOyJIbC NPOTOHA OLEHHM, IOJNB3YACH COOTHOLIEHHEM, KOTOPOE TOIy4aeTcs M3
paccMOTpeHHs BTOPOro 3akoHa HblOTOHA, cUMTast ABHXXEHHE JUIi PABHOMEDHOIO JIBMXXCHHUS 3apSKCHHOM

YaCTH1IbI IO OKPYXKHOCTH B OJHOPOJAHOM MAarHUTHOM I10JIC
2
v
m— = Bugq .
R

Otkyna p =muv= gBR
Brruucnenus nawor:
p=16"10"Kn 22T "0,035m=1,2"10% kr-m/c.

OTMETHM, YTO BCJICICTBHE HENPEPBIBHOIO TOPMOXXEHHS YacCTHLH B KaMepe BunbcoHa 3a cueT motepu
SHEPIHH NIPH HOHU3ALUU MOJIEKYJ BOABI H IeHs, paiuyC KPUBH3HBI TpaekTopnu OyneT MoCTOSIHHO MEHATHCH,
TO €CTh YacTHia OyIeT IBUrarbCs He MO OKpYKHOCTH. OHAKO NPUMEHEHHass METOJIMKA U3MEPEHUS paauyca
KpHBH3HbI A0CTATOYHO rpy6a H 3aMCTHTBH 3TO NPpH TAKOM U3MEPCHHUH JOCTATOYHO CJIOXHO. Tal(, HanpuMmep,
JnmuHsl otpeskoB OA, OB, OC, OD, OK u OP ¢ TouHOCTBIO 0 5% paBHBI MEXAY COOOH, YTO IOJIKHO
BBINIOJIHATBHCS TOJIBKO B CIY4a€, €CIIH TPACKTOPUA ABIIACTCA OKPYXXHOCTBIO.
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Ipumep 6 (3agaHKe BHICOKOTO YPOBHA).

Ha pucyuxe 1 nokasana omozpagua privaza, xomopwiii HAXOOUMCA & pagHoGecuu Nood Oelicmeuem
2py3a u npyscunsl ounamomempa. Onpeodenume Cuny maxicecmu CIManbHo20 OUCKa u MOOYIb CUlbl PEAKYUU 6
ocU KpOHwmelHa, UCRONb3Ys NOKA3aHUS OuUHaAMOMempa U U3Mepus HeoOX00uMble GelUYUHbl NUHEUKOIL.
Maccoi pvruaza modicho npenebpeus.

Puc. 1
Bo3MoxxHOe pelieHue.
Jna peuieHusi 3afa4yd NMPOBOIATCS  COOTBETCTBYIOIUME IMOCTPOCHHA [UIS HAaXOXKICHHS TUIed CHUJ Ha
pucynke (puc. 2). PaccMarpuBas ycnoBHe paBHOBECHsS phlyara OTHOCHTENBHO TOYKH A, MOXHO 3alHCaTh
HPaBWIO PaBEHCTBO MOMEHTOB CHJI HATSXKEHHS MPYKMHBI H HUTH C TPY30M:

Fy-AD=mg - AB.

AD ‘
Otciona mg = A_B Fy , rae cuna HaTsOKEHHUA COTIacHO MOKa3aHHAM quHaMomMeTpa Fy = (3,0 £ 0,1) H.

Otnowenne 4D = 0,68 MOXeT OBITh HAWJEHO HAa OCHOBE M3MEPECHHA NUHEHKOH COOTBETCTBYHOLIMX
AB

OTPE3KOB (PHC. 2).CO0TBBT(.:TBBHHO, mg=2,0H.

Puc. 2
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2) Monyne cHIIbl peakllMH B OCH pblYara yepe3 COCTABIIAIOIIHME Ha BEPTHKAILHYIO H TOPH30HTAIILHYEO OCH

(puc. 2) 3anuuretcs Kak N = ./ le +N 22 . U3 ycnoBus paBHOBecHs pbiyara CielyeT paBeHCTBO HYJIKO CYMMBI

Bcex cun, Aedictyrommx Ha Hero N +mg+F, =0 orkyna B npoekuMsx Ha TOPHOHTAIBHYK H

BEPTHKAIBHYIO OCh MOIY4YUM
Ny =Fy - cosa
Ny + Fy - sina =mg

CD
Jlng HaxokeHUs CoSa Haao HaWTH _C_A , cosa=—— =0,8 . CnegoBaTensHO
N=3,0°08=24H.

: . . AD
JUid HaxoxaeHHs Sin@ Haj0 AHAIOTHYHO HAaHTH OTHOLICHHE a=0,6

~ (popmyut0it TpHroHoMeTpHH Sina =V1—cos’ @ | Otkyna Fip = 1,8 Hu
N,=mg-18=2,0-1,8=0,2H.

Taxum 06pa3om, cuia peakiud N = (2,4)2 +(O,2)2 ~2,4H.

Omegem: mg=2,0H, N=24 H.
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