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IIPEXUCJIOBUE

JHpaxTHYeCKHe MaTepHasbl NpejHA3HAYEHE! JUJIA OPTraHMsanuH nuddepeH-
I POBAHHON CAMOCTOATENIEHOM paboTel y4almUxcsa HA YPOKaX (PU3MKH B 11 gnac-
ce. Bpepenre 12-6anpHOi cHCTEMBI M TeMATH4YeCKOTO OICHHBAHUA yuebHBIX YC-
NeXoB yYaIiuXcsd He omMeHsiem TeKyllee ONeHUBAHHE. CaMocTofATENNLHEIE
paboTel paccudTaHbl OOBIYHO HA 10 — 15 MHHYT ypOKa H IIO3BOJAKT yYHUTENIO B
TeyeHHe CeMeCTpa PerylspHO KOHTPOJIHPOBATH CTeNeHb YCBOGHHA YHAIIMMHCH
uayuaemMoro martepuana. B TeueHune yyeGHOTO roja yYeHHK MOJKeT [epexojHuTh
C OJHOI'O YPOBHSA CJIOKHOCTH Ha JPYToH. |

IlanHoe yueGHoe mocofue COCTABJIEHO B MOJHOM COOTBETCTBMM C HBIHE nei-
CcTBYIOIIEH mporpaMMol M yuebuauKaMu. Bee 3ajjaHnsa COOTBETCBYIOT PEKOMEHIO-
pagHOMy Munucrepcrom ofpasoBaHMA ¥ HayKH VEpauHBl paclpejelieHNIo
yuebDHOro MaTepuaa 1o TeMaM.

Bee caMOCTOATEIbHLIE H KOHTPOJBHBIE paGoThl COCTABNIEHR! B IETHIPEX BAPHAH-
Tax, OTAMYAIOIIMXCHA 110 YPOBHIO CJOMKHOCTH agagaauii, cornmacHo 12-6anbHON CHC-
TeMe ONEHWBAHMA Y4eOHBIX MOCTH:KeHHH YUalHXCs (HauanbHLIE YPOBEHE,
cpefEHil YpOBeHE, AOCTATOYHEIH YPOBEHb M BRICOKHH VPOBEHE). |

[Ipy OmeHWBAHUH PEHIeHHA 3aja4 II0 12-6annbHON IKAaJe clAelyeT MoJb30-
BATHCS KPHTEPHAMH M XapaKTePHCTHKAMH ypOBHEH, IpecTaABIeHHBIMH HUKE!

VuenuK yMeeT PeIIaTh 3ajadd U yIpajKHeHHA JIHIIb Ha 1-2 no-
HauanpEbll | rHYecKHUX IIara penpojyKTHBHOTO XapaxkTepa ¢ MOMOIIbIO yHHTEJA,
YpOBeHh |TO ecTh IO NOTOBOH (ropmyJie HAHTH HEM3BECTHYIO BEJIHYHHY. Yue-
(1 — 3 |Huk cmocofen BEIIONHATE HPOCTEHIIMe MATEMATHYECKHE ONepanyi
Banmua) (TosxiecTBeHHBIE ITpeobpasoBanid, BBRIUKCIIEHNMA), BIajeeT yueOHBIM
MaTepHAaIoM Ha YPOBHE paclo3HaBaHNA SABJIEHHN NPUpPOALI, OTBEYa-
eT HA BOIPOCEI, KOTOpEIE TPeDYIOT OTEETA «Aa» HIIH «HET».

VueHHK yMeeT peliaTh MpoCTeilide 3afavuu IO ofpasily He
Cpepruil |MeHbIIE, YeM HAa 9.4 normYecKHx HIAra, NPOABJIAET CHOCOOHOCTE
ypoBeHb |OBOCHOBBIBATE JIOTHYECKHE LIAPH € OMOINBIO YHHTEJI.

(4 —6 VueHHK NPOSABASET 3HAHMA K TMOHHMaHNE OCHOBHEIX NOJIOMKE-
fanmoB) |mui (3aKOHOB, NOHATHH, (POPMYIL, TEOPHH).

VyeHUK peliaeT sajgaud M yOpajKHeHUA He MeHblle 4eM Ha
TocraTou- |4-6 JIOrMYeCKUX LIAIOB ¢ 0DOCHOBAHHEM H fea NOMOIIM yUUTEJIA.
HBIHN VYueHMK OpH pelleHMH 3a/1a4 csoboiHO BJAjeeT HU3Y4YeHHBIM
ypOBeHb |MaTepuanoM, NPUMEHSeT ero Ha NpaKTHKe B CTAHJAPTHBIX CH-
(7T — 9 ryanuax. IlosHoe pellleHMe TAKOrO 3ajlaHHusA OLEHHBACTCH B 9 Bas-
fannos) |JIOB.

Vyenux pelaer KOMOMHHDOBAHEbIE THUIIOBBIE 3ajaHil CTAHAAPT-
Bricokuii | HbIM MJI¥ OPHIHHANLHBIM cHocoBOM, yMeeT perllaTh HEeCTAHAAPTHERIC
VPOBEHD BE;[EI‘-IH, B YACTHOCTH Te, YTO HpE,I[.TIE.I‘ﬂ]ﬂTﬂH Ha OTuMIOuanax.

(10 — 12 VyeHUK NpoABJIAET TBOPYECKHe cI0COGHOCTH, CAMOCTOATE/ILHO
Gajnmoe) |ymeer pemaTth 3ajaud Gonboie ueM Ha 5-6 JoruyecKkMX IIATOBR.
[ [TonHoe pelleHHe TAKOTO 3ajJAHHA OLEHHBACTCA B 12 6annos.

YVuumenwv moxcem npediozamb Yiauiemycs camomy gutbupamb poserb CAONMC-
Hocmu., Dmom evl6op AGAREMEA «OGPAMHOL CEA3LIOY YHUMeLb—/LERUK U
nomoxcem ywumenio Goiee ofwerkmueHO OYeHUMb CINENENHD YCBOCHUR U3Y-
YeHHOZ0 Mamepuand.
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IJIEKTPOMATHHUTHAA HHAYRIIHA

Camocmoamenvruan | 4
paboma

ABJIEHUE DJIEKTPOMATHHTHOM
HHAYKIAHA

Hauanvnoiii ypoeens

Kakoe n3 nmpuBefeHHBIX HHKe BRIDAXKXEHHIl XapaKTepusyer NOHATHE
BJIEKTPOMATHUTHOM HMHAYKNHH? YKaXuUTe BCe NPABUJILHBIE YTBED-
HKICHUA.

A. fIsnenue, xapakrepusyiollee AeHCTBHEe MArHMTHOrO IOJIA Ha

OBHIKYINUICSA 3apAm. ;

b. fIBnenne BO3HHKHOBEHHS B 3aMKHYTOM KOHTYpe 3JIeKTpHYe-

CKOro TOKA& IIPH H3MeHEeHHMH MArHWTHOI'O MOJA.

B. fAsnenue BoauukHOBeHnA JJ/IC B nmMpoBOAHHKE NOA HeHCTBHEM

MATHUTHOI'O II0JIA.
C moMOIBpI0 KAKOr0 NpaBHJia ONpeiessiorT HalpaBJeHHe MHAVKIIH-
OHHOIO TOKA? YKa)XHUTe BCe NPABUJILHEIE VTBEDHICHNUA.

A. IIpaBuno GypaBuunka.

b. IIpaBu0 NpaBoi PyKH.

B. IIpaBuao Jlenia.
Yxayure Bce IPpABHJIBHEIE YVTBEDXKAeHHA, KOTOpPBEIe OTPaMaiT CyIl-
HOCTh ABJIEHHA 3JIEKTPOMArHNTHOM HMHIVKINH: «B 3aMKHYTOM KOH-
Type 2JIEKTPUUYECKHI TOK MOABJIAETCH...»

A. ..ecM MarHuTHBIM IIOTOK He PaBeH HYJIO.

bB. ..mIp¥ yBeJIMYEeHNH MArHUTHOI'O IIOTOKA.

B. ..npyn yMeHBIIEHUN MArHHUTHOIO I1OTOKA.
Kakoe MareMaTH4YeCcKOe BhIDAYKEHUE CIYKHUT AJA ONpedesieHUsA MAar-
HHTHOrO IIOTOK&, NPOHUBLIBAIOIIEro KOHTYp? YKa)KHTe Bce Ipa-
BHJIBHBIE VTBEPXKIEHNA.

A. BSsinca.

B. BScosaoa.

B. B,S.

Kaxoe maremaTH4YeCKOe BEIDAXKEHHE CIYIKHUT JJIA OINpelesleHud 21aC
HHIVKOMH B 3aMKHYTOM KOHType? VYKaKUTe BCe NpaBHUJbHbLIE YT-
BepXKIeHUA.

a 22
At




AD

At
B. IBAlsina.

6. Uro ompejesifercsa CKOPOCTHI0 M3MEHEHHWA MATHHUTHOIO IMOTOKA Yepes
kouTyp? YKaskure Bce NIpaBUJbHBEIE YTBEPIKIEHHUS.

A. UaayKTHBHOCTE KOHTYDA.
B. MarauTHasg UHIYKIIHA.
B. 3JIC MHEAYKIIMH.

B.

Cpednuil yposenbs

1. CepepHBbIii HOJIIOC MATHHTA yaJdeTcA OT MEeTAJJIMYeCKOro KOJbIa, KaK

NnoxasaHo Ha pucyHKe. OnpejenuTe Hanpap/JleHHe HHAYKIIHOHHOTO TOKA
B KOJIBIE.
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2. Ha pucyHke npuBejieH CIyd4ail ajeKTpoMarHuTHOH MHAyKUHH. Cdop-
MYJHPOBaTh U PEIUTH 3ajauvy.
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3. Kaxoro HanmpasjeHHs TOK Oyier WHAVIMPOBATHECA B Karymke B npu
3aMBIKAHWM M PasMBIKAHHH KJjio4a?
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4. Ha puCyHKe NpHBeJleH Caydail aJIeKTPOMATHHTHOU MHAYVRIHU. Cdop-
MYJHPOBATE M PEIIUTE 3a7a4y.
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» 9. Ha pucynke noxasan OfMH M3 CIy4YaeB 3JeKTPOMATHUTHOMN HHAVK-
nuu. ChopmynuposaTe M penIuTh 3agayqy.
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6. B BeprHKanpHONH IUIOCKOCTM MOJBEIIEHO HA ABYX HUTAX MEIHOe

KOJIBIO. B Hero ofuH pas BABUraioT CTANLHONI CTep’KeHb, a APYroi

pas — MAar"HuT. Bimaer nu ABMIKEeHHEe CTEpPIKHA M MATHHTA HA I10-
JOMKeHue Konnua?

i

Hocmamounwsiii yposenw
L
1. a) CKBO3b rOpU30HTAJNILHOE TIPOBOJAAIIEE KOJBIO NMALAIOT C OJMHAKO-
BOM BBICOTH! ANIOMHUHMEBLI Gpycox M marunur. Kako#t npemmer yma-
neT mnepsbim?

6) C xaxoil CKOpPOCTBIO HaJI0 mnepeMmerarh NPOBOAHUK, IJIMHA AK-

TUBHOY yacTu KOToporo 1 M, mox yriom 60° K BeKTOPY MarduTHOI

HHAYKIMHK, MOAYynb Kotoporo pased 0,2 Ty, urofel B npoBogHHKE
Boa3bynunace I1C urayknuu 1 B?



2.

a) IMouemy pansa obDHaAPYXKEHHA MHAYKIHOHHOTO TOKA BaMKHYTHIH
NPOBOJHUK JIy4lle fpaTe B BHJAE KaATYIIKH, A He B BHAe NpAMOJIH-
HelHOro nmposoja?

6) Kaxyio nauny AKTHURHON HACTH JAOJIKEH HMeTh NPOBOJAHME, HTO-
651 TIPH NepeMeIeHHH ero co CKOpOCTBIO 15 M/c nepneHAUKYIAPHO
BEeKTODPY MATHHUTHOM HUHAYKIHMH, pasuoii 0,4 Ty, B HEM po3byI/IAa-
nack DJIC unayruu 3 B?

a) Ha BepTMKAJIbHOM CepAedHHKE 3JIEKTPOMATHUTA JIEJKUT MOHETa.
Yro mpousoifier, ecay BKIOYUTh TOK B KAaTyIIKe 3JeKTpoMarsura’
6) Kaxosa MHAYKINA MarfHuTHOrO MOJH, ecad B NpOBOAHHKE C AJIH-
poit axTupHOff uwactu 50 cm, mepeMemIaoiEMcda €O CKOPOCTBIO
10 M/c TIepHeHAMKYIAPHO BEKTODY MHAYKIHAK, Bo30y:Kzanach oJ1C
yunykouu 1,5 B?

a) Mexny mo0biMu JBYMS TOUKAMU HEeKOTOPOro KOHTYpa PasHoOCThb
TOTeHIIMAJOB PABHA HYJIO, & TOK B KOHTYpe CYLIECTBYET. Korpa aro
BO3MOXKHO?

6) Haiigure IJIC nHAYKIUHM HA KOHIIAX KpBLIJIEEB caMoJieTa (pasMax
kpplibes 36,5 m), JIeTALIEro rOpU3OHTANBHO €O  CKOPOCTHIO
000 KM/u, eciii BepTHKAJNbHadA COCTABJIAIOINAA BEKTOpa MHAYKIINH
MATHUTHOTO 1IOJIA 3eMJIH 5103 T.

a) TTouemy MHOIJAa HeAATEKO OT MECTa ylapa MOJIHMHA MOTYT pacija-
BUTHCA MpPefOXPaHUTENHN B OCBETHUTEJIbHOM CeTH M IOBPeNUTHCHA YYyB-
CTBATEJNIBHEIE 3JIEKTPON3ZMEpHTEeNIbHbBIE npubopsi?

6) IIpoBOAHHMK C AKTHBHON pnunoit 15 cM JBHIKeTCA CO CKOPOCTBIO
10 M/c nepneHAUKYJIAPHO JUHUAM HHAYKIIHH O/IHOPOJHOI'O MATHMT-
poro mons ¢ maayknueit 2 Tn. Kakaa cuna TOKA BOSHUKAET B Ipo-
BONHHKE, eCJM ero 3aMKHYTh nakoporko? ComnpoTuBieHue IelH
0,6 OmMm.

a) Maraut ¢B0GOIHO MajaeT BHYTPH menHOl TpyOKH BAOJIL €e OCH.

MoxHO M IOJIb30BATHCH dhopmynon v=+2¢gH paa BeIYUCIEHUA

CKOPOCTHU ero majeHus ¢ BbICOThl H?
6) IMpamonuueitHbIM NMPOBOAHUK C axkTuBHol manHoM 0,7 M mepece-

KaeT OJNHOPOJNHOE MATHHTHOE MOJieé IO YyIraoM 30° co CKOPOCTBIO
10 M/c. OmpepenuTh MHAYKIHWIO MArHUTHOrO IOJSH, €C/H 2JC, u=-
nynupyeMas B IIDOBOJHUKE, paBHA 4,9 B.

Buicoxuil ypogsens

a) HaliTi cKOpocTh M3MEHeHH MArHMTHOrO MOTOKA B COJEHOWAS M3
2000 surxop npu BoaGyxxaenun B Hem SIC mHAYKIAM 120 B.

6) Karymxy paguycom 3 ¢cM € 4YMCIOM BHTHOB 1000 nmoMewIa0T B
OJHOPO/HOe MArHMUTHOE Moje (0Ch KaTYyLIKK napassieNbHa JUHUAM I10-
na). Aagykuua nojaa usMeHseTcd ¢ nocrogunoil ckopocthio 10 mTa/c.
Kakoit sapax ¢ Oymer Ha KOH/eHCATOpe, MOAKIIOHMEHHOM K KOHIAM
karymxkn? EMKOCTE KOHJIEHCATOPA 20 mrd.
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a) B rouType npoBogHuKAa 3a 0,3 ¢ MArHHUTHBIH MOTOK U3MEHHJICHA HA
0,06 B6. KakoBa cropocTe maMeHeHusa marguTHoro noroxa? Kakxosa
IJC nuaagykuuu B Kourype? Ilpu xaxkom ycaosuu SIC MHIVKIMH B
DAHHOM KOHTYype OvaeT mocTosHHOI?

6) Opnocrnoiinas KaTymuka IuMaMeTpoM 5 CM MOMEINeHa B OJHOPO-
HOe Mar#fuTHOe I10Jie, mapajjejbHoe ee ocu. MHAYKUMA monsa pas-
HOMEpHO uaMmeHnsaerca co ckopocthio 0,01 Ta/ec. Karymka comepxur
1000 BuTKOB MegHO# NPOBOJIOKH, NJONLIAL IONEPEYHOr0 CeYeHHHd
Koropo#t 0,2 mm?2. KoHIE! KaTyMIKM 3aMKHYTBl HAKOPOTKO. Omnpere-
JIATH TEIMJOBYIO MOIIHOCTE, BBIAENAKIIVIOCA B KATYIIKE.

a) CKONBKO BUTKOB JIOJI?KHA COJEPMATH KATYIIKA € IIJIOMIANLIO IIOTIe-
peunoro ceuenusa 50 cm?, 4ToObl NPH MBMEHEHMM MATHMTHON WHIVK-
pun or 0,2 go 0,3 Tnm B TeueHue 4 Mc B Heil Bo3bGy:xpanace DIC
10 B?

6) OaHOpOAHOE MarHUTHOE IOJIe C MHAYKIHUeH B nepneHANKYJIAPHO
IJIOCKOCTH MEIHOr0 KOJIbIla, HMewomero anamerp 20 ¢M M TOJLIMHY
2 mM. C Kakoif CKOpPOCTBIO NOJJKHA H3MEHATLCA BO BpPEMEHH MAr-
HUTHaA UHAYKOUA B, 4To0Bl CUNIa MHIYKIIMOHHOIO TOKA B KOJBIE
Onina pasua 10 A?

a) MarauTHeI IOTOK, NPOHH3BIBAIOLINHA KOHTYD IPOBOAHMUKA, DaB-
HOMepHO HameHwica Ha 0,6 B6 rak, uro 3]IC muayKIuHA OKAa3aIO0Ch
pasHou 1,2 B. Halizure BpeMsa H3MeHeHHMA MArHMTHOIO MOTOKA H
CHIYy MHAYKIMOHHOIO TOKAa, €CJH CONPOTHBJEHHE IPOBOJAHHKA
0,24 Om.

0) [Ba MeTAJNHMYECKHX CTEPHKHA PpACIOJOKEHbl BEPTHKANBHO U
3aMKHYTbl BBEPXY NpoBogHuUKOM. Ilo atuM crep:xkusm Ge3 Tpenus u
HapylmIeHHA KOHTAKTA CKOJL3UT nepembluxka IauMoit 0,5 cm 1 maccoit
1 r. Bea cucreMa HaXOZUTCA B OJHOPOJHOM MATHHTHOM IIONE C HH-
aykuueid 0,01 Tn, nepneHAMKynApHON NIOCKOCTH PaMKH. YCETAHO-
BHUBIIaACA ckopocTk 1 m/c. Haiitu comporusnenune nepembruku. Co-
IIPOTHUBJIEHHEM CTEDPXKHEel M NMpoBOJA IpeHebpeys.

a) Kakoit sapan npoijer uepes rnomepeyHoe CevdeHHe BHUTKA, CONpo-
THBJeHKe KoToporo 0,03 Om, npy yMeHBIIEHHM MATHHTHOI'O HOTOKA
BHYTpH BUTKA Ha 12 mB6?

6) Ilmockuii BuTOK myomansio 10 cm? momemieH B OJHOPOJHOE MAT-
HHTHOE I10JIé NEePHeHAHKYNAPHO K JuHUAM uHAyKuuu. Conporusie-
Hue BUTKa 1 Om. Kaxoif TOR nporewer mo BHTKY, €ClIM MArHUTHAA
HHAYKIMA oJs Oyner y6eiBare co cxopoernio 0,01 Ta/c?

a) MarauuTHBI I[IOTOK 4Yepes coneHouj, comepxkamuii 500 BUTKOB
npoBoJia, paBHOMepHO yOwiBaer co ckopocThio 60 MB6G/c. Ompemenurs
SC ungykouu B COJIEHOUE.,

6) IlporosouHElil BUTOK paguycoM 1 cm, mMeroLIHii COIIPOTHBJIEHHE
1 MOM, npoHHM3LIBAGTCA OJHODPOJAHEIM MAIHHUTHBIM IIOJIEM, JTHHUU
HHAYKIHU KOTOPOro NEepIeHAMKYISPHBI IJIOCKOCTH BUTKa. MHAVK-
OUA MArHUTHOrO MOJIA IJIABHO M3MeHAeTcA co ckopocTeio 0,01 Ta/c.
Kakxoe xonuuecTBo TennoTsr BBIAENNTCA B BUTKE 3a BpeMs 1 muu?



Camocmoamensnasn 2 .
paboma |

HHIYKTHUBHOCTH

Hauarnwsuwiii ypogens

Kaxoe M3 npUBefleHHLIX HH)KE BREIDAXKEHUIH XapaKTepHayeT IOHATHE
HHAYKTHBHOCTH? YKa)XHUTe BCe NPABMJIbHbBIE YTBEPMKISHHA.
A. ©Ousuyeckas BeJMYHHA, XAPaAKTepHU3YIOMIAS IeHCTBME MATHMT-
HOrO MOJIA HAa 3apsAm.
Bb. P®usuveckaa BeJHYMHaA, XapaKTepuUsyollas crnocofHoCTh IIpo-
BOAHHUKA MPENATCTBOBATh MPOX0XXKIEHHIO TOKA.
B. ®usuveckas BeJHYMHA, XapaKTepusyolnas crnocofHOCThL IIpo-
BOAHHKA NMPENATCTBOBAThE MBMEHEHHIO TOKA.
Cuna TOKa B KaryliKe BOo3pacja B ABa Dasa. ¥ KAXHUTe BCe IIPABHIb-
HBIE YTBEDKISHHA.
A. UEayKTUBHOCTE KATYIIKHK YBeJAHUYMJIach B 2 pasa.

b. UuayKTUBHOCTE KATYIUKH YBEJHYUJIACH B \E pas.

B. UHIYKTHBHOCTE KATYIIKHA HEe USMEHHJIACK.
IIpu cune Tora 3 A B NIPOBOJIOYHONH paMKe BO3HHKAET MArHUTHBIH
norok 6 BO. YkaxuTe BCe NpaBHJIBHBIE YTBEPIKIEHHSA.

A. UaagykrusHoceTe pamMiku 2 I'n.

B. UaaykrusHocers pamiru 0,5 I'n.

B. HagykrusHocTs pamku 18 I'n.
B nmpoBomHuKe npu MaMeHeHHM CHJIBI TOKa Ha 1 A 3a 1 ¢ BosHMKAaeT
DJC camonuayrnun 1 B, ¥YxakuTe BCe NMpaBHJIbHBIE YTBEPKISHHA.

A. Uapyrrusnocers nposoauxka 10 I'n.

b. Uanykrusnocts nposoguuka 1 I'n.

B. UnnykrusHocrs nmposBoauuka 0,1 Ti.
Kaxoe maremaTu49ecKkoe BbIpakeHMe CJIYIKHT A onpegenenus 9IC
CAMOMHAYKIMU? YKAXXUTe BCE NMPABUJIbHBLIE YTBEpPHJeHNA.

A. BScosa.

b. Blvsina.

B-I 2
At

Kax yMeHbIINTH MHAOYKTHBHOCTH KATYIIKH C KEJIe3HBIM CeplAeYHH-
KOM IIDH YCJOBHM, 4TO rabapurhl 0OMOTKM (ee AJMHA M IIOIIepeYHOe
ceyeHHe) OCTAHYTCA HeHMaMeHHhIMHM? VYKaxiTe Bce INPABHUJbHBIE YT-
BEePKICHHUA.

A. YMEHBIINTE YHUCIO BUTKOB.

B. BeinyTh Meje3HbIH CepleuYHNK.

B. ¥YMeHBIINTE CHY TOKA B KATVIIKE.
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Cpednuil yposens

KaxoBa MHAYKTHUBHOCTE KATYUIIKM, €CJH NPU PABHOMEDHOM H3MeEHe-
HHM B Helt Toxka or 5 no 10 A sa 0,1 ¢ Bosuukaer I9[1C caMOMHAYK-
1uyu, pasaasa 20 B? '

Kakrosa CKOpOCTE M3MEeHEeHHA CHJBI TOKAa B OOMOTKe pejie ¢ MHIAVK-

TUBHOCTBIO 3,5 I'u, ecnim B Heit Bozbyxpaercsa DJC caMOMHAVKIIMM
105 B?

Karymka unnykrusaocrsio 1 I'm BRouaeres na nanpsaxxkenue 20 B.
OnpepenuTs BpeMs, 3a KOTOpOe CHJia TOKa B Hei mocruraer 30 A.

B rarymke conporusiaeruem 5 OM Teder TOK 17 A. MEAYKTUBHOCTD
rarymrkn 20 mI'. Kakpv Oyzer BanpAXXeHHe HE 3a)KMMax KaTyIIKH,
ecJ¥ TOK B Hell paBHOMEPHO Bo3pacTaer co ckopocteio 1000 A/e?
Kakosa MHIYKTHBHOCTE BHUTKA NPOBOJIOKH, €CJIM IIpHU cuie TOKa 6 A
cosgaerca marauTHbIE moTox 12.10° B6? BasucuT 1M HMHAYKTHB-
HOCTH BUTKA OT CHJIBI TOKa B HEM?

Huagyrrusrocts koHTypa 0,05 'n. Hemy paBeH MarHMTHHIA ITOTOK,
ITPOHM3BLIBAIOL{HI KOHTYP, €CJAH cCHUJja TOKA B HeM 8 A?

Hocmamounslii Yypoeens

Karymky ¢ HHUYTO¥HO MAJBIM CONPOTHBJIEHHMEM M HUHAYKTHBHOCTLIO
3 I'n npucoeaunAmT K McTouHMKY TOoKa ¢ JC 19 B M HHYTOMXHO
MAJbIM BHYTPEHHHMM COIpPOTHUBJIEHHeM. Yepesd KaKOH IIPOMEMKYTOK
BpeMeHH CHJia TOKa B Karyiuke gocrurser 50 A?

[To xarymke gausoir 20 cm M auamMerpoM 3 €M, HMeOIIeH
400 BuTKOB, Teyer TOK 2 A. HauTH HHAYKTHBHOCTE KATYIIKH H
MArHUTHBIM TTOTOK, TPOHU3BIBAIONINIT €e ceyeHHUe.

Karymxka conporuBienueM 50 Om u muaykrusHocTbio 1072 I'm Haxo-
AUTCA B MAarHUTHOM noJie. IIpn paBHOMEpHOM M3MEHEHHWH MATHHTHO-
ro moJA MOTOK Yepes Karymky Bospoc Ha 103 B6 u TOK B KaTyluxe
yBeauuunacAd Ha 0,1 A. Kakoi sapajg npomesa 3a 3TO BPeMA IO Ka-
Tymke?

Yepes ANUHHBINA COJIEHOMJ, MHAYKTHBHOCTH KoToporo 0,4 mI'm u nno-
maje nomepeunoro cedenna 10 em?2, mpoxomur Tox cuioi 0,5 A. Ka-
KOBA HWHAYKIHA IIOJA BHYTPH COJIeHOMJA, '€CJH OH COJAepMKMT
100 BuTKOB?

Karyimka ¢ JKeJesHeIM ceppeunukoM ceuenmeMm 20 cmM? umeer HH-
nykrusHocTh C,02 I'n. Kaxoit mommua ObITh CHJIA TOKa B KaTylIke,
yTo6bl HHAVKIIHA MArHUTHOIO 1oaa B cepjeyHuke Obwa 1 mTua, ecnu
karymka cogepkuT 1000 BuTKOB?

Tox B KOPOTKO3aMKHYTOM CBEpPXIIPOBOAALIEM COJEHOHMAE H3MeHAeT-
CA BCJEJCTBHEe HecOBEpPIIeHCTBA KoHTaKkTa. Co3gaBaeMOe aTUM TOKOM
MATHUTHOE I10Jie YMeHbmaerca Ha 2 % B wac. Ompenenure cONpo-
TUBJIeHUe KOHTAKTa R, ecM MHAYKTHBHOCTL cojeHoupa 1 I'H,



Camocmoamenvras
paboma

O9HEPI'US MATHUTHOTO IIOJA

Hauwanvnuiil yposens

Cuyia TOKa B KOHTYpe BO3pacja B [BA pasa. ¥ KAXKHUTe BCe IIPABUJIb-
HLIe YTBEDKJIeHHS.

A. DHeprusa MarHMTHOTO MOJA KOHTYpa BO3pac)ja B ABa pasa.

B. DHeprua MarHUTHOTO IOJA KOHTYpPa BO3pacjia B YeThIpe pasa.

B. DHeprusa MArHUTHOrO IMOJIA KOHTYpa BO3pacja B V2 pas.
MuayKTHBHOCTh KATYIIKH YMEHBIIMJACE B JBa pasa. ¥y Ka)KHUTe Bce
IIPABHJIbHBIE YTBEPMHACHUSA.

A. DHeprisg MarHMTHOrO IMOJIA KATYIIKKH BO3pacia B JiBa pasa.

B. Dreprua MATHUTHOTO MOJA KATYIIKH YMEHLIIUJIACA B IBA pasa.

B. DHeprusa MarHUTHOTO IMOJA KATYIIKHM BO3pacja B YeTwIpe pasa.
OHeprusa MArHUTHOTO TOJS KOHTYpa BO3pacia B HeThIpe pasa. YKa-
JKUTE BCe IIPABMJILHBIE YTBEDPHACHHA.

A. Cuna Toxa BO3pacia B 4eThlpe pasa.

B. Cusa Toka yMeHBIIMJIACH B YeThIPe paaa.

B. Cuna Toka Boapacya B fBa paaa.

Kax HY»XHO HM3MEHHTh HMHAVKTHBHOCTH KOHTYpa, IJA TOro 4rodbl
NpH HEM3MEHHOM 3HAYEHHMH CHJIbI TOKA B HEM 2HEPIruf MArHHTHOTO
moJiag yMeHbmmunach B 4 pasa? Yramure BCe NMpaBUJILHBIE OTBETHI.

A. YMHLIIHTE B YeThIpE pasa.

B. YBenuuuTh B yeThIpe pasa.

B. ¥YMeHBIINTS B JiBa pasa.

Hepes KATYIIKY MHIAYKTHBHOCTEIO 3 I'H poTeKaeT MOCTOAHHBINA 2JIeK-
TPUYECKHUHN TOK cuJioi 4 A. YKa)KuTe BCe NPABHJIBLHEIE YTBEPIKACHUA.

A. SHeprua MArHHMTHOIO NOJIA KaTymku pasHa 48 Jx.

B. 9Heprua MarHMTHOIO MOJA KaTymKH paBHa 12 JI.

B. DHeprus MarHMTHOTO NMOJA KATYIIKK paBHa 24 JI«.

Haryuika uuayxkrusHocteio 4 I'm obnamaer sHeprueil MarHuTHOIO
mons 8 . Vka)uTe BCe NpaBHJIbHBLIE YTBEPIKICHHA.

A. Hepes karymry nporexaer Tox cuioi 4 A.

B. Hepes karymxy nporexaer ToxK cuimoit 2 A.

B. Yepes karymky mporexkaer Tok cuyoi 16 A.

Cpednuii ypoeens

B karyimke mEAYKTHBHOCTEIO 0,6 T'n cuna Toxa passa 20 A. Kakosa
9HEpPIr'f MAarHMTHOI'O NOJA aToM kKaTymku? Kak UBMEeHHTCA sHeprus
[10JIfl, ECIM CHJIA TOKA YMEHBIIUTCA BIBOE?

11
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Ha#iTH sHepruio MarHUTHOTO IIOJA COJeHOWAAa, B KOTOPOM IIPH CHJE
Toka 10 A BosHHKaeT marauTHLIHA notok 0,5 BO.

IIpu KaKOil cCHJe TOKAa B KATYIIKe HHAYKTHUBHOCTHIO 40 MI'H sHeprusa
MAarsMTHOro nosad pasma 0,15 Ix?

B xarymke naaykTnBHOCTERIO 0,2 I'H cuna Toxka 10 A. Kakosa aHeprus
MACHUTHOTO NOJA 2ToM Karymikn? Kak M3MeHHTCA sHepruAa mosad,
eCJIH CHJIA TOKA YBEeJIMUHTCHA BABOE?

Haxou pomskHa OwiTh cuna TOKa B OOMOTKe Apocceld MHIAYKTHBHO-
cteio 0,5 I'a, urolBl sHeprusa moaA oKazanack paBHoM 1 Jlx?
OnpenesuTs SHEPru0 MATHATHOTO IOJIA COJIEHOMARA, B KOTOPOM IIpH
cHJie TOKA 5 A BO3HMKAaeT MaArHUTHERIH notox 0,5 B6.

Hocmamounwlil ypoeens

Ilpu mamMeHeHMH CHMJIBEI TOKA B ajJeKTpomaruure ¢ 2,9 no 9,2 A sgep-
I'Hfd MarguTHoro moas uaMmeHmaacek Ha 12,1 k. HailiTu MHIVKTHB-
HOCTE 2JIEKTPOMATHMUTA.

Ilpn uM3MeHeHHMHM CHJBI TOKA B KATVINKe, MHIVKTHBHOCTL KOTOpOIi
0,11 I'm, B 5,13 pasa sueprusd MACHUTHOrO IIOJH HM3MEHHJACH HAa
16,2 I:x. HaliTu HauanbHEIE 3HAUEHHA 9HEPIHH H CHJBI TOKA.
SaMKHYTBHIH COJIEHOM C 2KeJIe3HBIM CepledHHKoM anawnHoit 150 cM u ce-
yeanem 20 cm? comep:xur 1200 BuTkoB. OnpejenuTh SHEPIHIO MAar-
HHUTHOTO IOJIA COJIEHOHMAA, ecJaM 110 HeMy npoxoauT Tok 1 A. Maraur-
Hafdg NPOHHIAEMOCTS enesa 1400.

Obmorka snekTpoMarsura uMeer MHAVEKTHBHOCTE 0,0 I'm, comporus-
genue 15 OM M HaAXOZWUTCA TOJ MOCTOAHHBLIM HamnpsayeHuem. Onpe-

. JeIUTh BpeM#f, B TeUeHHe KOTOporo B 0OMOTKe BBIJEJHUTCA KOJHYECTBO

TeNJOTEl, PABHOE 3HEPIHH MArHHTHOIO IOJA B CepAeYHMKE BJIeKTpO-
MArHHTA.

Conenong agnaunuoit 50 cv m auamerpom 0,8 cm mmeer 20 000 BuTKOB
MEeQHOr0 IIPOBOJA H HAXOAWTCH IO IOCTOSHHBIM HATPHAMEHHEM.
OnpenenuTs BpeMsA, B TedeHHE KOTOpPOro B oOMOTKe COJIEHOMJa BhI-

OennTCA KOJHYECTBO TEIJIOTHEI, PABHOE SHEPrMHM MATHHUTHOIO IOJA B
COJIeHOHE.

KoporrosamMxkHyTada xarymka, cocrofmas us 1000 BUTKOB, nomMemesa
B MATHHUTHOE II0JIe, IMHHMH MHAYKIHNM KOTOPOro HAIIPABJIEHEl BAOJbL OCH
KaTymKy. WHIYKIHA MArHMTHOr'O IMOJIA MEHAeTCA CO CKOPOCTBIO 5 X

x 1078 Ta/c. Ilnomaas momepeunoro ceuenus xarymku 40 em2, compo-
TuBJeHMe KAaTYImKY 160 OMm. HaliauTe MONTHOCTD TEIJIOBEIX IIOTEDb.

Buicoxuil yposend :

IIpososioYHEI BHTOK Iomazneio 1 cm2, mmeomui CONpOTHBIEHHE
1 mOM, NpOHHUSLIBAGTCA OJAHOPOAHEIM MATHHUTHBIM T[I0JIEM, JUHHH
WHAYVKIIMA KOTOPOI'0 MNEepNeHAUKYJAPHBI K IJIOCKOCTH BHTKa, Mar-
HUTHAA WHIVKIUA uaMmenserca co cropoctsio 0,01 Tan/c. Kakoe ko-
JIN9EeCTBO TeIJIOThI BEIJEJIUTCA B BUTKE 38 eJUHUILY BpeMeHu?



2.

Cojegoun ¢ CepIeYHHKOM K3 HHKejnd Ha IJIHHe 0,5 M uMeeT
1000 BUTKOB C MJIOmAnbio momepedHoro cedemmsa 50 cu?. Ompeje-
AUTHL MATHUTHBIHA TOTOK BHYTDM COJIEHOH[A H DHEPruio MarHUTHOr'O
0Jis, ecaM CHJa TOKa B coseHoupe 10 A, a MarHuTHAaA [IPOHHIIAE-
mocTs HuKeaa 200.

Yepes NONepevyHOe CedeHHe KATYIIKN HHAYKTHBHOCTBIO 12 mI'm npo-
xonur sapan 6 - 1072 Kna s3a 0,01 ¢ B Teuenue AJUTEJBEHOrO0 BPEMEHH.
KaxoBhl 9HEPTrHA MAMHHTHOTO IIOJA M MAardEUTHHIH NMOTOK BHYTPH Ka-
rymgu? Yemy Oyzer pasaa DJC caMOMHAYKIMHM, BOGHHKAKOIIAA B
MOMEHT pPasMbBIKaHWA Menu, eCH MACHUTHBII MOTOK YMEHBIIHTCA 10
ayasa 3a 0,05 ¢?

IlBe pIMHHLIE KATYIUKW HAMOTAHBEI HA OAWH CepJeYHUK. UHayKTHB-
goers Karymek 1,6 T'm u 0,1 'm. Bo cKOIbKO pad HCIO BHTKOB
nepsoit KaTymgu Gonsine, yeM BTOPO#H?

B HexOTOpPOil IeNu MMeercs YJacTOK, COCTOALUME M3 IOC/eHoBa-
TeJIBHO BKJIIOUEHHBIX pesucropa conporusjeHuem R = 0,2 Om # Ka-
TYIKOH ¢ MHAYKTUBHOCTEIO L = 0,02 I'u. Cnra TOKA U3MEHAETCHA 110
saxony I =38t. HaliTh pasHOCTh MOTEHLMAJIOB HA KOHIAX YyYaCTKA.
O6MOTKA COJIEHOMAA COCTOMT M3 MeJHOH IIPOBOJIOKM € MJIOINAABLIO
ceuenun S;. JInuna conmeHoujga — I, ero cCONpoTHBIEHHE — R. Haii-
TH MHIVKTHBHOCTEL COJIEHOMA.

13



MEXAHHUHYECKHE ROJEBAHHUA U BOJHBI

Cﬂ.,ﬁ![}ﬂmnﬂme.?lbﬂﬂﬂ
paboma

OCHOBHBIE XAPAKTEPUCTHEH
TAPMOHHUHYECKHX KOJEBAHHUMN

Hauwanvnsiii yposeens

1. Kaxyve u3 mepeuMC/IeHHBIX HHMKE JBUIKEHHI SBIAIOTCA MeXaHHYe-
CKMMH KoJiebanuaMu? YKaKHUTe BCe NPaBHJILHEIE OTBETHI.
A. Iuxenue xavemeit.
B. [IBuxenue Maua, magaloiero Ha 3eMJio.
B. [IBuxenue sByuaiieii CTpyHbl I’HTAPHI.
2. Kaxme M3 mepeumncleHHBIX HmKe Konebanmuit asiaAoTca CBOOOIHBI-
MH? YKaXHuTe BCe NPAaBUJILHBIE OTBETEI.
A. Konebanusa rpysa, IIOJBEIIEHHOrO K IIPY3KHHE, MOCJE OMLHO-
KPATHOrO €ro OTKJIOHEHUA OT MOJIOXKEHNA PaBHOBECHS.
. B. Konebauus ,um:]:@yanpa PPDMRDPDBDPHTEHH BO BpeMd pEﬁDTBI
IIpUMeMHHKA.

B. KoneGanus rpysa Ha HHTH, OJWH DPA3 OTBEIEHHOrO OT MOJOMKE-
HUfA PABHOBECHA M OTHYILEHHOTO,

3. Ha pucynke npusejieH rpadMK rapMoHMYecKHX KojeGanuit. YKaru-
Te BCe NPABHUJIBLHEIE YTBEDKICHUS.

x,CM
10

5 L
0 ' -

-3

| b A 4

A. AMuryna konebaurmnit pasaa 10 cm.
B. Ilepuos konebauuit 2 c.
B. Yacrora xonebanuit 0,5 I'n.
4. Kaxne U3 1mepedmClIeHHBIX HMIKe KoJieGaHW# SABIAIOTCA BEIHYKICH-
HEIMH? YKaXUTE BCE NPABUJIBHLIE OTBETHI.

A. Konebanna kxauejeif, pacKauyuBaeMbIX JeJIOBEKOM, CTOAIINM
H& 3emMJie.

b. KoneGanmne CTpyHB! 'MTADHI.
B. Konebanua vamex peIYaXHbIX BECOB.

14
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3a 2 ¢ MAATHUK coBepiuna 8 xKonebanmuii. YKaRnuTe BCe MPaBUJIBHBIE
yTBEpPIHIEHUA.

A. ITepuopn ronebannii 4 c.

B. ITepuog ronebarnunit 16 c.

B. ITepnop konebanuit 0,235 ¢
3a 5 ¢ MaaTHUK coBepmuy 10 xoneGamuil. YKaxuTe BCe NPaBHJIb-
HbIe YTBEepJeHHA.

A. YacroTra xonebanuy 0,0 I'm.

B. Yactora ronebanun 2 I'n.

B. Yacrora ronedanuii 60 I'n.

Cpednuil ypoeenbs

Yacrora KoneSanmit Tena 2000 T'iu. Yemy paBeH nepuof xojeGanuii?
Tlepuon xoxebanuii Tena 1072 ¢. Yemy paBHa yacToTa KoJjebaHMit?

CKONBKO KOJe6aHMil COREPLIMT MaTepHaJbHAad TOYKA 3a d ¢ MPH 4a-
crore konebanuit 440 I'ii?

OnpexenuTh Nepuoj KojebaHWH MaTepHajbHOM TOYKH, COBEPIINB-
meit 50 moaHbIX Kosebanuit 3a 20 c.

MarepuanbHaa Touxka s3a 1 mun cosepmmia 300 kosebanui. Ompe-
neaUTh MEpPHOJ M YacToTy KoJebaHHH.

I'pysuk, konebmoouuiica Ha mnpyxuHe, B3a 8C COBePLINA
32 xonebanmsa. Haiitu nmepuo ¥ 4acToTy KojaebaHMH.

MaTepnanpuas Touxka kKonebnercsa ¢ uacroroit 10 kl'm. OmpeznenuTs
repuoj KoseGanuit m yucyo konebaHud B MUHYTY.

Ilepwion wonebGammit KpeinpeB mmensa 5 mc. Yacrora Konebaxui
KpbelieB Komapa 600 I'm. Haxoe HM3 HaceKOMBIX CcheJaer BbonbILe
B3MAXOB KPBIILAMU 8a 1 MHH M Ha CKOJBKO?

Hocmamounwsiil Yyposens

HanuiuuTe ypaBHeHHe TrapMOHHMUYECKWX KOJieOaHMM, eCJIu YacToTa
pasHa 0,5 ', a amnauryna 80 cm.

Hanuiuure ypasHeHMe rapMOHMUYECKHMX KoJsebanuii, ecnaum 3a 1 MuH
copepiiaercqg 60 Konebanuii. AMOaIuTya pasHa 8 cM.

Mauno ypasHenue KojebaressHoro asmxxkenus x = 0,4cosdni. Onpe-
NeNATh AMIJIUTYIY, epuoy Konefauna 1 cmemenue npu ¢ = 0,1 c.
Avonuryna wonebamuit pasHa 12 cm, uacrora 50 I'm. Berumciaunre
cmelleHue xKoJsebmionieiica Touxku yepes 0,4 c.

Tesno cOBepiIaeT rapMOHMYECKOe KojeGanue mo sakoHy x = 20sinmi.
OnpenenuTs aMIIMTYY, NMepHoA KoJebaHuA U 4acToTy.

Amnianryna konebanuit 2 cm. CKonbKO BpemMeHH NpOULLIO OT HaYaja
kosebaHuit, ecou cmelleHue paBHO 1 cMm, & TOYKa COBeplIana KoJe-
faHuA 10 sakOoHY x =X cosnt.

Hanuniure 3aK0H rapMOHMYECKHUX KoJiebaHHI AJiA TOUKHM, €CJIH aM-
NINTYyAa ee Konebaunit 5 cm, a mepuon konebanmii 1 c.
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8. Hanummre 3aK0OH rapMoHMUYecKHX KogebaHuil, ecam aMIIMTYAa KO-
nebanui 1,2 m, a yacrora xonebanuit 0,2 I'i.

Buicorxuil ypoeerw

1. Ilo rpadguKy, OpHUBejeHHOMY Ha PHCYHKe, HailTH aMOIUTYAY, IepH-
0 ¥ vacrory rosaebanmit. Hanucars ypaBHeHHe rapMOHHYECKHX KO-

nebauui.
X,CM 4
10 /"
1 E t,C
0 p -

i
!
1
|

A

2. Ilo rpadury, npuBeleHHOMY Ha PMCYHKe, HaHTH aMILIHTYXRY, [epH-
04 M yacToTy KosaebaHu#i. Hanmucars ypaBHeHHE rapMOHHYECKHX KO-
Jebanui.

X5 l:]‘-af[‘t

6
4kl a1, T L N IR
2
0

3. Ilo rpadhury, NpuBeIeHHOMY HA PHCYHKe, HAHTH aMIJIMTYAY, ITepH-

om 1 yacrtory Komebanuii. Hanucars ypaBHeHHE MApMOHHYECKHUX KO-
nebaHuH.

A x, cM

15 -

aX TN
i PR
0 \ / t'c:-
-5 Lomld 3. 14, 15

10 \//

4. Tlo rpaduKy, NpUBEIEHHOMY HA PHCYHKe, HAHTH aMIJAUTYLY, IIepH-

on ¥ wacrory konebGanui. Hanucars ypaBHeHHe rapMOHUYECKUX KO-
nebannit.
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5. Ilo rpadukry, IpHBeleHHOMY HA DHCYHKe, HAWTH aMIJIUTYAY, IEepH-
ox ¥ dacrory Kojnebanuit. Hamncars ypaBHeHNe rapMOHHYECKHX KO-

nebaHMH.

A x,cM

f / t,c
| 005

# 6. Ilo rpaduky, NpUBeIeHHOMY Ha PHCYHKe, HAWUTH aMILJIUTYAy, Mepu-
ox ¥ yacrory xonebanuit. Hanucares ypaBHeHHe rapMoHN4YeCKHX KO-
nebaguii.

h,l X, CM
40 \

0 \ / i
4 N\ 4 6 B
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KOJEBAHN A
MATEMATHYECKOIO MAATHHEKA
A TPY3A HA TIIPYXKHUHE

Havwanenvil yposenwn

[lopBemennrsIil Ha HUTH rpys coBepiIaeT mMansle koneGammsa. Cuuras
KO/Ie0aHNA HE3ATYXAIOLIMMY, YKAXKATE BCe TPABU/IBHBIC YTBEDPMKICHHS.

A. YeM giuHHee HUTBH, TeM G0JbIIE YACTOTA KOJIEGAHMIL.

B. Ilpu npoxojeHun rpysoM NOJNO¥EHWA DaBHOBECHSA CKOpPOCTB

rpysa MakcHMaJiLHA.

B. I'pys coBepliaer nepHogndYecKoe NBHKEHMeE.
ITopsemennelii Ha npy»HHe I'DY3 COBEpIIAeT Majble KOJeGaHua B
BEePTHKAJbLHOM HanpaBieHuu. Cunmras KoJeGAHMA He3aTyXaloluMH,
YKa)XHNTe BCe IIPABUJILHBIE YVTBEDKICHUSA.

A. YeMm BGoabllle IKECTKOCTb NPYIKUHBI, TeM BOJIBIIE IIePHO KOJie-

Oanwuii.

B. Ilepnon xoseGaHuil 3aBUCUT OT AaMIIMTYHEL

B. CropocTs rpysa usMeHseTcsa CO BpeMeHeM MNepUOANYECKH.
IlogBenIeHHBI HA HATH Ppy3 coBepIaeT Maibie Kojebauug. Cuuras
KOJIeOAHNA He3ATYXAIOMIMMH, YKAMKUTE BCE IIPABUJILHEIE YTBEpxK Ie-
HUSA.

A. Yem aiuHHee HUTh, TEM MEHBbIIe nepuoa KonebaHui,

B. Hacrora Konebanuii 3aBHCHT OT MAacChl Ipyaa.

B. I'pya npoxoaur mosokenue paBHOBeCHSA uepe3 paBHBIE HHTEep-

BAJIEI BpeMeHH.
IlonsemenHBI! Ha Npy)uHe Ipys COBepIIAeT MAJble KOJIeGAaHHA B
BEPTHKANLHOM HanpaBineHud. Cuuras KosebaHUA HE3ATYXAIOLIMMU,
YKaXHUTe BCe NPaBHIbLHbLIE YTBEDPIKIeHHA.

A. Ilepuopn xoneGanuit 3aBUCHT OT MACCHI rpyaa.

B. IIpu npoxo:kaeHUN rpy3oM NOJOMKEHHS DPABHOBECHUSA CKOpPOCTE

Irpysa MakCHMaJbHA.

B. Hacrora xoneGanuit 3aBUCUT OT AMIJIUTYABL.
Kakoe u3 npuBefeHHBIX HUKEe BhIpaskeHUl onpezesser YaCTOTY KO-
neGanuii Maremarwueckoro mMasTHHKa? VKaKuTe Bee IIpaBUIbHbIE
OTBETEHI.

A, 2E\E.
g
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6. Kaxoe M3 NMpHBeJeHHBIX HUXKE BHIPAXKEHHH OIpejesisgeT IepHOX KO-
nefaHMH Tpysa Maccoi m, NOLBEIIeHHOI'0 Ha NPYXHHE XeCTKOCTHIO
k? VKa)uTe BCe NMPABHJILHBIE OTBETEHI.

A, EEJE.
m

B. Enﬁ.
k

B. 2nJmk.

Cpednuii ypoeenv

1. KaxoBa aimHHA MaATeMaTHYECKOr0 MaATHHKA, €CJIH MepHOJ ero KoJje-
fanua paseH 2 c?

2. HaiiTm maccy rpysa, KOTOpPEIH Ha mpyuHe mecTrocrbio 250 H/M
neaaer 20 ronebanui 3a 16 c.

3. Ilpy»XuHa nox aeficTBUeM NPUKPEIJIEHHOro K Heil rpysa maccoit § Kr
copepiuaer 45 xonefGaunit B8 Munyty. Haitu rosddHuMeHT HeCTKO-
CTH IPYHHUHBI.

4. Yckopenue cBoGOAHOro NMajeHus Ha mosepxHoctu Jlymer pasmo 1,6 M/c2.
Kaxoit nnuusl nojkeH ObITE MATeMaTHYeCKMH MAATHMK, 4TOOBI €ro
nepuol Konebanus Ha Jlyne 6b1 paBen 4,9 c?

5. MareMaruyecKWii MaATHHUK AauHON 99,0 cM 3a OAHY MMHYTY COBEp-
mran 80 nonmeix kosebanuit. Onpegennts nepuop xKonebaHua MafT-
HHKA U ycKopeHue cBobONHOIO NMajieHnsA B TOM MecTe, rjie HaXO0AUTCA
MAaATHHK,

6. I'pys maccoil 9,86 kr ronebnercda Ha NpyxuHe, UMed IepHOA KoJje-
Gannit 2 ¢ YeMy paBHa JKECTKOCTh NpYy:xuHEI! Kaxkopa 4acToTa KO-
nebaHui rpysa?

7. Tpys BucuT Ha npyxuse u Komebnerca ¢ mepuomom 0,5 c. Ha
CKOJIBKO YKOPOTHTCA NPYKUHA, €CJIH CHATL C Hee rpys?

8. Ilpy:xuHa nox aeficrBumeM rpysa yanuamnack ma 1 cm. Ompezennre,
C KAKUM TepHOoJOM HAYHET coBepumarks KoJiebaHus 9TOT I'pys Ha Npy-
JKHHEe, eCJIM ero BhIBECTH M3 TOJIOXKeHHA PABHOBECHA.
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Hocmamounwiii ypoeens

Kax oTHOCATCA NJHHBI MaTeMaTHYeCKHMX MaATHMKOB, €CJIM 38 OJHO H
TO }Ke BpeM# OAMH u3 Hux cosepuuaer 10, a apyroit 30 xonebannu?
Onpenenure ycxkopeHue cBoDOJHOTO mnajeHuA Ha JIyHe, ecilH MasfT-
HHKOBEIE YACEl HAVT Ha ee mosepxHocTH B 2,46 pasa memjeHHee, 4eM
Ha 3eMmJie. :
B menoasu:xHOM JH(TE BHCHT MAATHHK, [IEpHO] KojebaHIi KOTOPOro
Ty = 1c. C xaxuM ycKopeHueM IBMKeTCA JUQT, eCad INepHoj KoJe-
faHuii aTOr0 MagTHHKA cTaj paBHeIM T = 1,1 ¢? B Kakom Halpas-
JeHuu gApuxxercsa aUdT?

Bo cxkonbko pas mamenuTcAa nepuoj xKonebaHui rpysa, NoJBelIeHHO-
ro HA Pe3WHOBOM XIYTe, eCJiM OTpesaThk 3/4 NJAMHBL KIyTa U IOoJBe-
CHTh HA €ro OCTABIIYIOCA YACTh TOT e rpys?

IIpn yBesMUeHHMH AJMHBEI MareMaTH4yecKoro maarHuka Ha 10 cm ero
nepuoa Kosaebanuii yeenuumnnca gHa 0,1 c. Kaxum Opln HavanbHBIN nepH-
on KoynebaHmi?

IIsa MaATHMKA, AAMHBEI KOTOPBIX OTJHUAIOTCA Ha 22 ¢M, COBEpIIAlOT
B OJHOM H TOM e MecTe 3eMJH 3a HEeKOTOpoe BpeMfd OIHH —
30 xonebanmii, apyroii — 36 xKonebanuii. Halizure niuHbLI MagTHH-
KOB.

Meauelil HMIapHUK, IOABEINEHHLIM K NMPY)XHHE, COBeplLIaeT BePTHKAJb-
Hble KoyebaHuAa. Kax MaMeHHUTCA mepuon KosebaHHM, eClIH K MPYIKHU-
He IIOJABECHTh AJIOMHHMEBLIH IIApUK TOro e paauyca? (nmJOTHOCTH
meau paBHa 8900 kr/m3, amomuaHA — 2700 Kr/m3)

I'pya maccoif 4 Kr copepliaeT rOpU3OHTAJNbLHEIE KOsebaHMA mon neil-
CTBHMEM IPYIKHHBEI KecTKocTeio 70 H/m. IIpn KakoM cMmellleBUMH rpy-
3a OT IIOJIOXKEHHUHA PABHOBECHA MOJYJIEL €r'0 CKOPOCTH paBeH b M/c,
ecJi B IMOJIOXKeHUM PaBHOBECHS MOJIYJIbL ero CKOpOoCTH paBeH 10 m/c?

Busicorxuu ypoeens

K npyxuHe BecOB mojapemena vamiga ¢ rEpaMu. Ilepuon Bepru-
KanbHBEIX Konebanui yamku 1 c. ITocne Toro, K&Kk Ha YAUIKY IIO-
noxkunau pnobaBounslit rpys, mepmojn crax 1,2 c. Ha ckonwpko ya-
JHHUJIACE NPYXHHA OT npubapnenusa AoO0ABOYHOIO I'pysa, ecju Iep-
BOHAYAJILHOE yaJnHeHue 06110 4 cMm.

K mpysuHe MOABEIleHO Teno maccoil 2 Kr. Ecam K HeMy npucoenu-
HUTE Teno maccod 300 r, To npy)XuHa pacraHeTcs emle Ha 2 cM. Ha-
KoB Oyaer nepuol konebanuii, ecnM TpPexcOTrpaMMOBEIN J0OBECOK
CHAThL M IPEAOCTABUTE TeJy maccoi 2 Kr xKonebarscA?

Kar uamMeHuTCA nepuos KonebaHull MmasTHUKA NPH IIepeHECeHHH
ero ¢ 3eman Ha Mapc, ecau macca Mapca B 9,3 pasa mMeHbIe
Maccel Semuau, a paguyc Mapca B 1,9 pasa MeHbIlIe paguyca 3emMau?
I'pys maccoit 400 r coBepuiaeT konebaHUA HA NPYMHUHE 3KECTKOCTRIO
2560 H/m. AMnauryaa konebanuit 15 em. Halifure nolHyio MexaHu-



yecKyio 9Hepruio Kojebanuii 1 HaubOIBIIYIO CKOPOCTE. B kaxoMm 1mo-
JOJKEeHNN OHA JOCTHUIAeTCHA?

C xaxoif uacTorolt Gymer KoJefaThCA MajKa Maccod 2 Kr M ILoLa-
IBI0 MOMEPeYHOr0 CeUeHHs B ¢M2, MJIaBAalOIasa HA MOBEPXHOCTH BOJBL
B BePTHKAJHHOM IOJIOMEHHH?

B Boje miasaeT 6pycox m3 myba pasmepamu 10 x 20 x 20 cm. Bpy-
COK CJIerKa MOrpysuad B Boay u ormycruau. HadTm HacToTy KOJE-
banui OpvcKa.

C KaKUM VCKODEHUMEM @ M B KAKOM HANPAaBJIeHUH AOJHA JIBUIATHCH
rwabupa anudra, 4ToOBl HAXOAAIIMKUCA B HeH CeKVHAHBIA MAATHUK 3a
2 mun 30 ¢ cosepmma 100 xomeBannit?

IIpu KakKoif CKOPOCTH II0e3/la MAATHUK JIHUHOH 11 cm, mopaBeleH-
HLIH B BaroHe, ocofeHHO CHJILHO PacKaduBaeTCdA, €ClIH PacCTOAHHE
MeKIy CThIKaMu pesnbcoB 12,5 m?

Camocmosmenvrasn 6
paboma |

NAJIUHA BOJHBI.
CKOPOCTH
PACIIPOCTPAHEHHUSA BOJH

Havwanouwuiii ypoeens

KakoBsl CBOLicTBA MeXaHMYECKHMX BOJH? YKa)XHUTe BCe NpaBUJIbHBIE
OTBETHI.
A. BonHgl nepeHOCAT 9HEPIHIO.
B. Bonubl mepeHoCcAT BelecTBO.
B. UerouHHKOM BOJIH ABJIAIOTCA KoJebJrolHecsa Tesa.
KakoBBl CBOIiCTBA MNPOAOJBLHBEIX BOJNH? YKa)XHUTe BCe MDABHJILHBIC
OTBETHI.
A. OTH BOJHBI MOI'YT PACHPOCTPAHATLCHA TOJNBKO B rasax.
B. IIpojosibHBIE BOJHEI IPEACTABIAAIOT cODOH uepeaylomuHecd pas-
PEXHEeHHA N CHHATHUA.
B. YacTuupl cpeAbl Npu KoJeDaHHAX CMEIaloTCA BAOJE HAIPAB-
JIEHUf PACTIPOCTPAHEHUA BOJIHEL.
KaxoBel cpoficTBa momepeuHblX BoJH? YKamurte BCe NPABHJILHBIC
OTBETHI.
A. ITonepeunple BOJHBI IpeACTaBAAIOT cofoit wepeayiolMecs pas-
pesKeHuA U CrKaTHH.
B. 9Ty BOJMHBI MOTYT PACIPOCTPAHATHECA TOJBKO B TBEPABIX TeJax.

B. CkopocTs BOJIHEI paBHa IPOM3BEJEHHIO IJIMHBI BOJHBI HA 4ac-
TOTY BOJIHEI.
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B KakuMx HanpaBJeHMAX COBEpPHOIAIOTCA KojAefaHMA B TPOROJIBHOI
posiHe? YHKAaKHATe BCE NIPAaBHJLHEIE OTBETHI.

A. Bo Bcex HanpaBieHUAX.

B. Tonbko no HanpaBJeHNIO PACTIPOCTPAHEHHA BOJIHEIL.

B. Tonepko nmepmeHAMKYIAPHO PACHPOCTPAHEHUWIO BOJHBI.
B KakMX HANpaBJIeHHAX COBEpIIAIOTCA KOJNefaHMA B IONEpeIHOH
BOJIHEe? YKAa)KUTe BCe IpaBWUJLHEIE OTBETHI.

A. Bo Bcex HanpaBIeHHAX.

B. TonbKO N0 HanpaB/eHHIO PACIIPOCTPAHEHHUS BOJHBI.

B. Tonpko nepneHAUKYAAPHO PACIPOCTPAHEHHIO BOJNHBL.
Kakie u3 nepeyHCNeHHBIX HHXE BOJH SBJIAIOTCA ONEPEUHBIMHA?
YKaxuTe BCe NPABHJLHBIE OTBETHI.

A. BouiHbI Ha MOBEPXHOCTH BOJHI.

B. 3ByKOBEIe BOJIHBI B rasax.

B. PaguoBoJHEI.

Cpednuil yposens

OmnpenennTs ANHHY 3BYKOBOH BOJHBI npu dacrore 200 ', ecnu cko-
POCTh pacrpocTpaHeHHsA BOJIH paBHa 340 m/c.

OnpeznenuTs paccTOAHME MEMIY BTOPBIM M NATHIM TpeGHAMU BOJHEI,
eciU AJuHA BOJHEI paBHa 0,6 M.

OnpefenuTe CKOPOCTh BBYKA B BOJAE, €CJHM MCTOYHHMK BBYKA, KOJeO-
momuica ¢ nepuogom 0,002 ¢, Bosby:xzaer B BOJe BOJHBI IIHHOM
2,9 M.

Paccroanne mexny 6nmxaiimmumu rpebusMu Bosax B Mope 10 m. Kaxo-
BA YACTOTA YJAPOB BOJH O KOPIYC JIOAKH, €CJIH CKOPOCTh BOJH 3 M/c?
Mumo menopsuykHOro Habmozarens npomo 6 rpebHeit BoaH 3a
20 ¢, HauuHaa ¢ nepporo. KakoBel AiuHA BOJNHBI M MEPHOX KoJeba-
HHM, eCJIA CKOpPOCTh BOJH 2 M/c?

ITepmox xoneGanmsa wacTHu, BOABl paBeH 2 €, & PACCTOAHME MEIKAY

CMeKHBIMH rpebHAMHN BOJMH 6 M. OnpenesuTs CKOPOCTE pacIpoCTpAa-
HeHHWA 3THX BOJIH.

Hocmamounwviii yposens

a) Ilouemy B XHAKON MJIM rasoo6pasHoil cpejax He BOBHHKAIOT IIO-
[epe4YHbie BOJIHBI?

6) B Geryumieii momepeyHoil BOJHe CKOpPOCTH YaCTHIEI A HampasieHa
BBepX. B KakoM HanpasjeHuuM nBHKeTca BoaHa?

A




2. a) IloueMy B TBepABIX TelaX MOTYT PACIpPOCTPAHATHCH MONEPEHHbIE
1 IIPOJI0JIbHEIE BOJTHEI? ,
6) IlomepegHas BOJHA [BHMKETCA BIpaBo. B KaxKoM -HampaBieHHN
OBHIKYTCH YacTHIBl A u B?

‘%\ =
—
B

3. a) B xaKux ynpyrux cpejax MOTYT BOSHHKATH NOMepevHbIe BOJHBIT
6) B xaKoM HAaIpaBJIeHWM CMeIaeTcA JacTHUNA B, yxkasaHHafg Ha DH-
CyHKe,; B IIOIIepeYHOH BOJIHE, IBUIKYIIIEHCA BJIEBO?

v
e

B

4. a) B uem oTnmume rpaduKa BOJHOBOTO ABMKEHHS OT rpadmKa Koie-
HaTeJLHOT0 IBHIKeHUA?
6) OnpegenuTe HanpapjeHHe NBHKEHHS nonepeyHoit BOJIHBI, €CJIH

yacTuna C MMeer HamnpaBJieHHe CKOPOCTH, YKasaHHOe Ha PHCYHKE.
C
v

5. a) Kaxoit 3aBMCHMOCTBIO CBA3AHBI [JHMHA BOJIHBI, CKOPOCTh PACIIPO-
cTpaHeHUs BOJIHBI, YacTOTA KonebaHwuii?
6) Omnpejzenure, B KAKOM HAIlpaBJeHUM CMeIaeTCA HaCTHLA B, ecan
ronepe4YHas BOJIHA, usobpakeHHAdA HA PUCYHKe, ABHXKETCA BJIEBO.

v
+—

B
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24

a) Ha noary maberaioT BOJHBI, NOOHATHEIe TennoxoaoMm. Ilpennoxure
cnocob ompejeneHHA AJHHBI BOJHEL.
6) B KarOM HanpaBJeHMM ABHXKETCA NOIepeYHAs BOJHEA, eCJH Yac-

Tuna C UMeeT HanpasJeHHE CKOPOCTH, YKasaHHOe Ha pHCYHKe?
7]
c /\

Buicoruil yposenn

Cupena noapHOH MAIIMHLI BHKJIIOYAETCA KaXIbleé ABE CEKVHIBI.
C XaKoil CKOpPOCTBIO MYHTCH 2TA MallWHa, ecJaHd Habmmojaarens, K KO-
TOpOMY OHA NPHOJMHMKAETCHA, CIABIIIUT 3BYKHM CHPEHBI C HHTEDBAJIOM
1,8 c?

Ha pucyHke naobpakeHa mnomnepedHas BOJHA B HEKOTOPBI MOMEHT
BpemeHH. Yacrora BoaHkl pasHa 0,5 I'l. Yemy paBHa CKOPOCTH TOY-

KM A B HavaJbHBEIM MOMeHT BpemMeHu? Kyza OyZeT HampasJjieHa CKO-

pocThk TOYKK B vyepes 1 ¢? B xaxom HanpasJeHUMH BAOJEL OCH X IBH-
JKeTcHa BOJIHA?

A
U
0 ; : -
T L %, M

Camoner JIeTUT MOPHU30HTAJNBHO C MMOCTOAHHON CKOpocThio. Korga Ha-
6aiomaresb CJBIIINT, YTO CAMOJIET HAXOAMTCA HAJ HHM, OH BHIHT
camoJseT nox yriaom 60° K ropusonty. HaKosa CKOPOCThE camoseTa?

Ha pucyuxe nso0paxceHa IIONepeuyHas BOJHA B HEKOTODHI#H MOMEHT
BpeMeHy. Cxopocts BONHE! paBHa 20 M/c. UeMy paBHA B HAYaNBHEIN
MOMEHT cxopocTh TOuKM C? Yemy paseH MOAYJNEL KOODAMHATEI Y



roukn A gepes 0,25 ¢? B ozuHAKOBOM HJAHM IIPOTHBOIIOJOMHOM Ha-
NpABJICHUAX B HAYAJIBHBII MOMEHT ABMIKYTCA TOURHM A u B?

¥, €M
10

—10

5. ApTuniepHMcT YCHABIIIAJN 3BYK paspblBa CHap#fja, BBINYIIEHHOI'O IIOX
yroiom 45° K ropusouty, uepes 2 mun 30 ¢ nocne BeicTpesia. Kakosa
Oblyia HAYAJBLHAA CKOPOCTH cHapaza?

6. B oxeane Ha Hefoabmoii rayOuHe nmpouaserieH B3peIB. I'mapoakycTH-
KM KopabJid, HAXOAALIEroca Ha PACCTOAHMH 2,20 KM OT Mecra B3pHI-

Ba, 3aMKCHPOBAJIM JBA 3BYKOBBIX CHIHaJIa, Bropo#t depes 1 ¢ mocae
nepsoro. Kakosa rny6una okeaHa B aToM paiioHe?
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SJIEKTPOMATHHUTHBIE KOJEBAHUS

Camocmoamenvnas | =¥
paboma | %

CBOBOJIHBIE
QJEKTPHYECKHE KOJEBAHUSMA
B KOHTYPE

*lm

Havwanvrnotli yposens

Kaxum Bripaxkenmuem omnpenensercs MePHOJ 3JeKTPOMAIHUTHBIX KO-

nebaHuii B KOHType, COCTOAIIEM M3 KOHIeHcaTopa emxocTH C U Ka-
TYIIKH HHAYKTHBHOCTEIO L7 YKax»xuTe BCe NPaBHILEBIE OTBETHI.

A. JILC.
B. 2nJLC.

B 1
2n LC
Kax uaMeHnTCA mepuop snmexTpoMarsuTHBIX Konebanuit B KOHTYpe

L — C, ecau ayIeKTPOEMKOCTh KOHIEHCATODA YBeJIMYHMTH B ABa paza?
YKaXuTe BCe NPABUIbHBIE OTBETHI.

A. YBennunrcs B ABa pasa.
b. YmMenpmuTca B nBa pasa.

B. VBenuuuresa B /2 pas.

Kax M3MeHHTCA Iepmox sjeKTPOMArHUTHBIX Koaebamuit B KOHTYype

L — C, ecnin HHAYKTHBHOCTL KATYIIKM YMEHBIINTE B YeThIpe pasa?
YKaXXure Bce IPABHUJIBLHBIE OTBETHL.

A. YMEHBIINTCA B YeThIpe pasa.
B. YMenrmurcs B gpa pasa.

B. VBeauuurcs B 2 pas.

KaxkuM BeIpaskeHHEM OnpeneseTcs YacTOTa 3JIEKTPOMATrHHTHEIX KO-

nebaHU!l B KOHType, COCTOAIIEM U3 KoHaencaTopa emrkoetu C U ka-
TYWKH HHOAYKTHBHOCTEIO L? VKaMuTe BCe NPABUIBLHBIE OTBETHI.

1
AI ™
vLC

TR
D onfLC
B. 2nJLC.
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5.

Kak M3MEHMTCS UACTOTA 3JEKTPOMATHWUTHBEIX KoJebanuii B KOHTYpe
L — C, ecau aJeKTPOEMKOCTH KOHJEHCATOP& YBEJHYHTh B HeTBIPE
pasa? YkKaxuTe Bce NPABUJIbHBIE OTBETHI.

A. ¥YBenuuuTCA B [Ba pasa.

B. YBeJHM4YHWTCA B 9eThHIpE pasa.

B. ¥YMmensmuTCA B ABA pasa.
Kak M3MEHMTCH 4ACTOTA BJIEKTPOMATHMTHBIX KoJNebaHuUM B KOHType
L — C, ecn¥ MHAYKTHBHOCTH KATYIIKH YMEHBIINTHE B TPH paza?
YRKaxuTe BCe NpPABHIELHEIE OTBETEHI.

A. YMersmIuTCA B TPH pasa.

B. ¥YMeHBIIHUTCA B J§ pas.

B. ¥Benuuurca B J3 paa.

Cpednuil yposenv

HaiiTi mepuon ¥ 4acToTy KojebaHuil B KOHType, eMKOCTh KOHJeHCA-
Topa B KoropoM 7,47 - 10710 @, umayxrmemocrs karymku 9,41 x
x 1074 I'n.

OmnpenesuTe MHAYKTUBHOCTE KATYIIKHM KOJebareJlbHOT0 KOHTYPA,

ecIU eMKOCTh KOHIeHcaropa paBHa b5 Mr®, a mepuon KojeGaHMi
0,001 c. ;

NHAVKTHBHOCTL KATYIIKH KOJebaTeJbHOr0 KOHTYpa 9 104 T'u. Tpeby-
eTcsi HACTPOMTHL 3TOT KOHTYp Ha uacrory 1 MI'm. Kaxosa noiixHa
6BITH EMKOCTH KOHJ@HCATOpa B 8TOM KOHTYype?

OnpejenuTe NHUKINIECKYIO 4acTOTy KosnebaHuii B KOHTYpe, eciy eM-
KOCTh KoHmeHcaTopa KoHTypa 10 Mx®, a MHIYKTHBHOCTH €T0 Ka-
ryingn 100 mI'n.

HMHIVKTUBHOCTD M €MKOCTH KoJjiebaTenpHOr0 KOHTYypa COOTBETCTBEHHO
paBHbl 70 'y 1 70 mr®. Onpegenure nepuosp u 4acTOTy ronebanuil B
rkoHTYpe. MosxxHo nu aTn KonebaHuA HA3BATD BBICOKOYACTOTHBIMH !
[Ipy MaMepeHHMHM MHAYKTHBHOCTH KATYIUKH YacTOTa JIEKTPHTECKHX
xonebanuii B KoHType oxasanack 1 MI'nm. EMKOCTE 2TaJOHHOIO KOH-
nencaropa 200 nd. KakoBa MHAYKTHBHOCTE KATYLIKH?

Hocmamounwstil YypoGens

a) Moryr a1 B KOHType, COCTOfIEM M3 KOHAeHCATOpA M AKTHBHOTO
COIPOTHBJIEHHA, BOSHNKATEL CBOGOAHEIE Konebanus?

6) KonebatenbHBIi KOHTYP paAMONPHEMHHKA CONEPKHUT KATYIIKY
uaayrTusaocTy 0,25 MI'n ¥ npuHMMAaeT pajuoBOJIHBI nauHoM 150 M.
OnpefeauTh eMKOCTE KoJebaTenbHOr0 KOHTYDPA.

a) Kax mamenurcs uacrora KojebGanuii B KOHTYPe, €CJH B n pas
YMEHBIIUTH PACCTOAHHME MEXJY IJIACTHHAMU KoHpeHcaropa?
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0) IIpu MaMeHeHWH eMKOCTH KOHJAEHcaTopa KoJiebaTelnHOro KOHTY-
pa Ha 0,72 Mmr® nmepuox Konebarmnii uameHmiaca B 14,1 pas. Halirnu
NMEPBOHAYANIBHYI0O eMKOocTh (1. MHIYKTUBHOCTE KATYIIKH OCTAJACEH
HEN3MEeHHOH.

a) Kax mamenurcsa yacrora KojebaHHil B KOHTYpe, €CAHU B KATYIIKY
€ro BBECTH JKeJIe3HbIH cepAedHHK?

6) KonebarenpHblif KOHTYD COCTOMT M3 KATYIUKHM HHAYKTHBHOCTH H
ABYX OAMHAKOBEIX KOHJEHCATODOB, BKJIIOUEHHLIX mapasurenbro. Ile-
puog coberBeHHBIX KoJsebaHuil KoHTypa T = 20 mxe. Yemy Gyzer pa-
BeH MepHOoJ, ecJIM KOHJAEHCATOPEl BKJIKYUTE MOCJIeA0BATENLHO?

a) B ogMHaKOBEIX KOHTYpax B 1 pas OTJIMYAIOTCA HAuvaJIbHBIE 3apH-
OBl HA KOHAeHcaTopax. Yem OyayT oTaudaTecH Konebagus B HUX?

6) B kKoneGarenbHomM KOHType, HacTpoeHHoM Ha uactrotry 20 MIm,
uMeeTcH KaTymika uHayKTHBHOCTH 10 I'm m maockuil caromsHoi
KOHAEHCATOD ¢ muomaabio naacTuHel 20 cvm2. OnpemenuTsh TOJNILHHY
CJIIONEI, €CJIH €e NUAJIEKTPHYECKAA IPOHHIIAeMOCTEL paBHa 6.

a) Kak usmenurca nmepuon xonebanuii B KOHType, eClIH B I pas yBe-

JIMYUTDh MI0ILAAL NJACTHHBI KOHAeHcaTopa?

0) Ha xaryio AJHHY BOJHBI HACTPOEH KojaeGaTenbHBI KOHTYp, CO-
CTOAIIHK M3 KATYIIKH C HHAYKTHBHOCTHIO 2 MI'H M INJOCKOro KOH-
neHcaropa? IIpocTpaHcTBO MEXAY ITACTHHAMM KOHIEHCATOpDa 3a-
IIOJIHEHO BeIIeCTBOM C JIH3JIeKTPHYeCcKOo npoHumaemocrbio 11. Ilno-
Ians NJIacTuH KoHgeHcaTtopa 800 em?2, paccrosune Mexay HUMHA 1 oM.

a) Kak mameHuTca mepmox xojebaHuii B KOHTYpe, €CJIH B 7. pa3 yBe-
JTUYHUTH AU3NEKTPUYECKYIO IIPOHNIIAEeMOCTh CPebI MeMAY MIaCTHHAMHU
KOHIeHcaTopa?

6) Karymka anuuo#t 50 cM M IJIOmManbio NONEPEYHOr0 CeYeHHSA
8 cm? umeer 1000 BUTKOB M COEIMHEHA TIAPANIENLHO C BOZ/IYUIHBIM
KOHJeHCcATOpOoM. HoHaeHcaTop COCTOMT M3 ABYX IIJACTHH MJIOIIAIBIO
75 cm? kaxnasa. Paccrosuue mexay niactuHaMu 5 Mm. OnpemenuTs
nepuos xoyebaHuil [MONYYeHHOr0 KOHTYPA.

Buicoxuil ypoeens

KonebaTenbHbIl KOHTYD COCTOMT M3 KATYIIKH C WHIYKTHBHOCTBIO
3 MI'H M nJjockoro KoHjgeHcaTopa B BHAE ABYX [ANCKOB pazuycom
1,2 cm, pacronokeHHelx Ha paccrogHuM 0,3 MM JApyr or apyra.
Ha#itn mepuox T anexTpoMarHHTHBIX KojebaHuil Komrypa. Kaxos

Oyper nepuoxn I'y xosebauuil, eci KOHAEHCATOD BANOJHHUTEH BellecT-
BOM C JIUBJIEKTPHYECKON NMpOHUIaeMOCcThIO 47

Barapeio 13 AByX OJMHAKOBBIX KOHIEHCATOPOB eMKocThi0 0,01 mMxd
KaKABIN 3apfAKalT OT MCTOYHMKA [OCTOSHHOIO HAIIPAMKEHHA W
NOJAKJIIOUAIOT K KATYIIKE HHAYKTHBHOCTRIO 8 MKI'H. Haiiure nmepu-



O ¥ YACTOTY BOBHHKAKOIIHX B KOHType 3JIEKTPOMArHHTHBIX KoJjeba-
Huil, ecau KOHZEHCATOphl B GaTapee coegWHEHBI: &) MOCJEN0BATENb-
HOo; 0) mapaJjelbHO.

3. IIlpy uaMeHeHWH TOKa B KATYIIKe WHAYKTHBHOCTH Ha BEJHMIHHY 2 A
aa spema 1 ¢ B meit magynupyerca 3IC 0,56 mB. Kaxyio pnuny Oy-
IeT WMEeTh PajHOBOJIHA, H3JlydaeMas TeHepaTopoM, xoJyiebarenbHBIH
KOHTYD KOTOPOTO COCTOMT M3 3TOH KATYIIKH H KOHJEHCATOpPA eMKO-
ctu 20 pdD?

4. KonebarenbHbIH KOHTYP INPHMeMHHKA COCTOMT M3 CIHIOAAHOIO KOHAEH-
caropa, IJIOLAAb MIacTHH Koroporo 800 cm?, a paccroanue MeXAy
pumu 1 MM, 1 Karymku. Ha xakyo IIMHY BOJHBI Pe3OHHUDYET 3TOT
KOHTYP, €CM MAKCHMaJbHOe SHaueHHEe HANpPAMEHUA Ha NJaCTHHAX
B 100 pas Gospille MAKCHMAIHHOTO BHAYEHNA CHJIbl TOKA B KATYIIKe?

5. Kakopa IJWHA BOJHBI 3JEKTPOMATHMUTHOrO M3Jy4YeHHA Kosebarenb-
HOrO KOHTYpa, eCJAM KOHJeHCATOp uMeeT eMKocTh 2 nd, CKOpOCTh
M3MEHEeHNA CHUJBI TOKA B KATYUIKe MHAYKTHBHOCTH DaBHa 4 Afe, a
posaukaromasa DIC naaykuun cocrasnger 0,04 B?

6. EMEoCTh KOHAeHcATOpa KoJebaTelbHOI'0 KOHTYpa pajHONpHeMHHUKA
MosxkHO HaMenaTs or 56 nd go 670 n®. CKOABKO CMEHHBIX KaTyIIeK
HANO B3ATH, YTOOLI PASMONPHMEMHHK MOXKHO OBIJIO HACTDaMBaTh Ha

nwobele paguocTaHnuu, paborarolie B JAUANasoHe AJHH BOJIH OT
40 m po 2600 m?

Camocmoamenvhasn | 8
paboma |

NEPEMEHHBIN
F3JAEKTPHYECKHUU TOK

Havwanvrulii ypoeens

1. BHauenve CUJBI NMepeMEeHHOI'0 TOKa, U3MepeHHOe B aMIepax, 3aJaHo
ypaBuenuem X =0,1sin100nt. VYxaxkure Bce IPABHIIBHBIE YTBEp-

JHIEHHA.

A. Amnauryaa cuast Toka 0,1 A,
B. Ilepuox pasen 100 c.
B. Yacrora paBsa 50 I'm.
2. BHaueHHe HANpAMKEHHUHA, M3MEPEHHOE B BOJIBTAX, 38JAHO YpABHEHHEM

u =100cosb0nt. Viaxure BCe NMPaBUJIBHBIE YTBEDH/IEHNA.
A. Amnnuryna nanpsoxenus 100 B.
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Bb. Yacrora pasaa 50 I'n.
B. Ilepuog pasen 0,04 c.

3. 3mauenme OJIC, wu3MepeHHOe ®B BOJbLTAX, 38JaHO0 yYpPaBHeHHEM

€ =10sin 40nt. Ykaxkurte BCe MPaBHJIbHEIE YTBEDKACHUA.
A. Amunutyaa 9IC 5 B.
B. ITepuopa pasen 40 c.
B. YacTrora pasna 20 I'i.

4. 3BaueHHe CHUJIEI ePEeMEHHOI'0 TOKa, USMEDPeHHOe B aMiepax, 3ajaHo
ypaBHeHHeM x = 0,5sinb0nf. YkakuTe BCce mpaBHMJILHBEIE YTBEpIKAe-
HudA.

A. AMnnuryna cunsr Toka 1 A.
B. Ilepuoa pasen 0,04 c.
B. Yacrora pasra 25 I'i.

5. 3HAUeHWe HANPAKEHWUA, USMEPEHHOe B BOJBTAX, BAJAHO ypABHEHHEM

u = 20c0s100nt. VrauTe BCE MpPABUIbHBIE YTBEPIKAEHHUA.
A. Avnnuryna Hanpaxesusa 10 B.
B. Yacrora pasra 50 I'm.
B. Ilepnox pasen 0,04 c.

6. 3nayenme OJIC, maMepeHHOE B BOJBTAX, 38JaHO YPABHEHUEM

e = 50sin 80nt. YkakuTe BCce IpaBUILHLIE YTBEPIKICHHUS.
A. Amnaunryzna 3JIC 100 B.
b. Ilepuon pasen 0,025 c.
B. Yacrora paBHa 40 I'm.

Cpednuii ypoeens

1. Ilo rpaduky, usobpaykeHHOMY Ha PHCYHKe, OIpeJeJIUTe aAMILIATYAY
9l1C, nepuox Toxka u wacrory. Hamummre ypasaernue D]IIC.

.ﬁB
90|

60
30
0

2. ITo rpadpuky, M300parKeHHOMY HA DPUCYHKE, OIIPEeIeJIHTe aAMIINTHTYAY
HaNpAMXEeHUA M NepHojy KonebaHus. 3anuInpTe YpPaBHEHUWE MI'HOBEH-
HOI'O 3HAYEHUA HATIPAMKEHMA.
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60
30
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3. Ilo rpadury, msobpakeHHOMY Ha PHCYHKe, ONpejesiTe aMIIHTYAY
CHJIBI TOKA, nepuoj M uacToTy. Hamummure ypaBHeHWe MI'HOBEHHOI'O
3HadYeHHA CHJIBI IepPeMeHHOro TOKa.

o il
12 :
8/ |
41/ i
0 ; U,PS
0,01 | i, ¢
4. Tlo rpadury, maobpakeHHOMY Ha U, B
pHCYHKe, ONpefeNuTe aMIJIUTYAY Ha- 150
NpAXeHusda, NepHo] M 3HAUEHHEe HAa- i
npsKeHus and dassl n/3 paj. 100 |
52 : 0,06 t¢
0,02

o ——

5. Ilo rpadbuky, naobpaXeHHOMY HA PHCYHKe, OMpelesiuTe aMIIHTYay
CHJIbI TOKA, YACTOTY M 3HAYEHHE CHJIBLI TOKAa s dasel 3/21 paj.

t 1, A

S B e O

S - e . SR

=
[

e e . e S S N O T
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6. Ilo rpadmuxry, H300paKeHHOMY Ha PUCYHKE, OIIpemejuTe aMILTHTY Y
9HC, mepuox m wactory 9IC. Hammumute ypasuenue BJIC,

v é B

180 |

1201/ |
63 Vi 0,015
0,005\ | tsc

Hocmamounwiii yposens

1. 3naueHue CuabI TOKA, H3MEPEHHOE B aMIepax, 3aJaHO ypaBHEHHEM

t = 0,28 sin 50nt, rae t BHIpaXkeHO B CeKVHIAX. Onpepenure amru-

TYAY CHJIBI TOKA, YACTOTY M IIePHOA.

SHaueHWe HaNpAXKeHWA, UEMEpPEeHHOe B BOJIbTAX, 38J]aHO VPaBHEHHEM

u =120 cos 40n¢, rge t BLIPAKEHO B CeKyHax. Yemy pasHa aMm-

IJIHTYA8 HAIIPDAMKEeHHA, IepHOI U JacroTa?

3. 3navenme BJIIC, wusmepenHoe B BOJIbTAX, 3aJaHO YypaBHEHUEM
e =50 sin 5n¢, rae ¢ BelpaeHo B ceXyHIax. Onpegenute amMnaury-
ay 9[C, nepuox u uacrory.

4. Amniuryne BIC mepeMenHOro Toxa ¢ uacToToli 50 'y pasHa 100 B.
Kaxoser snauenus DIIC uyepes 0,0025 ¢ u 0,005 ¢, cuuras or Hauana
nepuoga?

9. MruosenHoe sHauenue DJIC mepeMeHHOrO TOKA nisA dassr 60° pasHO
120 B. Kakosa ammruryza BIC? Yemy paBHO MIHOBEHHOE 3HAUEHME
9IIC yepes 0,25 ¢, cunrag or Hauaa nepuoga?

6. MruoBeHHOe 3HAYEHME CHIILI IepeMeHHOr0 TOKa yacroroit 50 I'nm

paBHO 2 A nuia daser 1/4. Kakopa aMmruTyna cuist Toka? Hadigure
MTHOBEHHOe 3HA4YeHHe cHJIBl Toka yepea 0,015 ¢, cuuTas or Hayama
nepHojA.

N

Buicoxuil ypoeens

1. Tox B xoseGaTesbHOM KOHTYDE M3MEHSETCH CO BPeMeHeM IO 3aKOHY
L = 0,01cos1000¢. HaliTH MHAYKTMBHOCTH KOHTYDA, 3HadA, 4YTO eM-
KOCTH ero KoHaeHcaropa 2 - 1075 o,

2. Hampsxenue Ha o6KIamKax KOHJleHcaTopa B KoneGaTeJbHOM KOHTY-
Pé M3MEeHAETCA IO 3aKOHY u = 50cosl10%nt. EMKocTs KOHgeHcaTopa
0,9 Mmxd. HaiiTn HHOYVKTHUBHOCTE KOHTYpPA, 38KOH H3MEHEeHHS CO
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BpeMeneM CHJIBI TOK& B IenH, a Takxe LJHHY BOJHBI, COOTBETCT-
BYIOIIVIO 9TOMY KOHTYDY.

B konebaTesbHOM KOHTYpe B3aBUCHMOCTE CHJIBI TOKa OT BpPEMEHH
omuchIBaeTcA ypaBHeHHMeM i = 0,06sin10%nt. OnpenenuTs wacToTy
3JIEKTPOMATHMTHBIX KOJeDaHHM M MHAVKTUBHOCTL KATYIIKH, eCIH
MaKCHMAaJbHASA SHeprusa MarauTHoro nonas 1,8 - 10-4 JIx.
3aBHCHMOCTE CHUJILI TOKA.OT BpeMeHH B KoJjebaTeJrHOM KOHTYDEe OI-
penenserca ypasHeHueMm i = 0,02sin500n¢. HEayKTHBHOCTE KOHTYPA
0,1 'u. OnpepenuTsr NEPHOA B3JIEKTPOMATHHUTHBIX KoJgebaHuiH, eM-

KOCTh KOHTYpa, MAKCHMAJLBHYIO 9HEPIHIO MATHUTHOTO M 3JIEKTpHYe-
CKOr0 moJei.

3apan Ha oOKJagKax KOoHAeHcATOpa KonebaTelbHOrO KOHTYPa HaMe-
HieTcH MO 3aKkoHy ¢ = 8 - 10-7cosB00nt. MHAYKTHBHOCTL KOHTYpAa

2 T'u. IIpeneGperas aKTUBHBIM CONIPOTHMBJIEHHEM, HAa#TH 3JeKTpOEM-
KOCTbh KOHAEHCATODA M MAKCHMAJILHbLIE 3HAUYEHUA JHEPrHH 3JEKTpPH-

YeCKOro TMNOJA KOHJeHCATOpa M MAMHUTHOTO IIOJNSA KAaTVIIKH
HMHAYKTHBHOCTH.

Hanpsamenne Ha oDKNIagKkax KOHAeHCATOpa B KonebaTelbHOM KOHTY-
pe MeHsfeTcH no 3axkony 1 = 100 cos10%rt. DnexTpoOeMKOCTh KOHIEH-

caropa 0,9 Mx®. HaiiTH MHAVKTHBHOCTL KOHTYPA M MAKCHUMAJIBHOE
SHAYEeHHE dHEePruH MArHHWTHOrO IOJA KATYIIKH.

Camocmoamenvrasn | 9
paboma | M.

TPAHCO®OPMATOP

Hawanovuwiii ypogenv

Kaxum oOpasom ocCyllecTBIAETCA Nepefada aJIeKTPHYECKON 9HEPrHH
U3 mnepBUYHOi o6MOTKH TpaHcdopMaTopa BO BTOPHUYHYIO OOMOTKY?
YrKaxHTe BCe NMpPaBUJibHbIE OTBETHI.

A. Yepes nposoja, coenunApIne odMoTKH TpaHchopMaropa,

B. C moMoIlbI0 3JIeKTPOMATrHMTHBIX BOJIH.

B. C noMouikio nepeMeHHOr0 MArHMUTHOIO I10JiA, ITPOHHW3LIBAIOIIIE-

ro ofe KaTyukH,
B nmepsuuHoi#l o6morke Tpancdopmaropa 100 BUTKOB, BO BTOPHYHOMH
obmoTke — 20. YKaKuTe BCe NMpaBUJILHBIE YTBEPXKACHHUS.

A. TpancdhopMaTop ABAAETCH MOHUMKAIONIHM.

B. Koadgdpuuuenr rpanchopmanun pasen 0,2.

B. Koaddunuenr rpanchopmanuu paseH 5.
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ITepBuynas obmoTka TpaHcdOpMaTOpa BKJIIOYEHA B CEeTh C HAIIDAMKE-
Huem 20 B. Hanpsaxenue Ha sammumax BTOPHMYHOII OOMOTKM DPaBHO
200 B. ¥YxamuTe Bce NpaBUIBHEIE VTBEDKACHUA.

A. TpauchopmaTop ABAAETCA MOBLIIIAIOIIINM.

b. Koadxpunuenr rpagcopmannn pasen 10.

B. Koadduuuenr Tpanchopmainuu pagen 0,1.

Tpancdopmarop BKJIOUEH B ceTh ¢ manpsxkenuem 200 B. B nepsuu-
HOII oBbmoTke 1000 BHTKOB, a BO BTOPHMYHOI 200 BUTKOB. YHKaKuTe
BECE INPaBHJLHEBIE YTBEDIKIEHHU .

A. KHoadppumuenr Tpanchopmalnu pasen 0,2.

B. Tpaucdopmarop ABIAETCA MOHMMKAIOIIIHM.

B. Hanpaxenue Ha BropuuHOW 06MoTKe paBno 40 B.
Tpanchopmarop usmensaer Hanps:xeHue or 200 B no 1000 B. B mep-
BUYHONH oOMoTKe 20 BHTKOB. YKANKHTE BCe NMPABUJIbHBIE YTBEDIK-
JeHHA,

A. TpaucdopmaTop ABJAETCA IOBLIIIAIOIINM.

B. Kosdpumuent rpancdopmaiuy pageH 5.

B. Bo Bropuuno#t odbmorke 100 BuTKOB.

Cuna Toxka B mepBUYHON o6moTKe Tpancdopmaropa 2A, HANPAMKEHHE
Ha Heil 120 B. Hanpsaxenue Bo BropudyHoii o6morke 30 B. ¥Yrkamxure
BCe MpaBUJIbHEIE YTBEDIKICHUA.

A. Cuna Toka BO BropuuHol o6morke 8 A.

b. Koaddunuenr rpancdopmanuu pasex 0,25.

B. Tpauchopmarop ABIAETCA TOHMUMKAIOITHM.

Cpednuil yposens

ITeperunas obmoTka Tpancdopmaropa comepHT 800 BHTKOB, BTO-
puunasg — 3200. Onpegenuts KoahGuIIMeHT TpanchopManuy.
Ilepenynas oOMOTKA NOHMAAIONEro TpaHchoOpMAaTOpa ¢ KoaddHILK-
eHTOM TpaHcOopMalnuu D BKJOUYEHA B CeTh C Hanpsxenuem 220 B.
Onpepenure HANpsAKeHWe Ha HA 3QXUMaX BTOPMYHON 0BMOTKH.
Ileppuunas o6MOTKa CUJIOBOrO TpaHchopMaTopa AJNA MUTAHUA IeTeil
papuonpueMHuka umMeer 1200 Burxkos. Karkoe KOJIHYECTBO BUTKOB
AOJKHA MMeTh BTOPHMUYHAA OOMOTKa TpaHCc(OpPMATOPa ANA MUTAHHA
KeHOTpOHA (Heobxonumoe Hanpsxxenue 3,5 B)? Hanpsskenue B cern
120 B.

Hanpsixxenne Ha saMumMax BTOPHYHOH OOMOTKH ITOHMIKAIOIIEro
TpanchopmaTopa 60 B, cuna Toxka Bo Bropuuno# nemu 40 A. ITepsuu-
Hasg oOMOTKA BKJIIOUeHa B Ienb ¢ HanpsokenneMm 240 B, Halinure cuny
TOKa B NePBUYHOH oOMoTKe TpaHchopmaropa.

CKONBEKO BHTKOB JIOJIKHA MMETH BTOpMYHAadA 0OMOTKA TpamchopMa-
TOpa ANdA MoBbllIeHUA Hanpsxenua or 220 B mo 11000 B, eciau B
nepsuyHoit o6morke 20 BuTKOB?



6.

IMong KakyM HaNpAMeHWEM HaXOAUTCA IepBHYHAA obMOTKa TpaHC-
dopmaropa, umeromas 1000 BuTkOB, €CJaH BO BTOPHYHOI OOMOTHE
3500 purxoB M Hanpsxenue 105 B? Kaxos KoaddHIMEHT TpPaHC-
dhopmanuu?

Hocmamounwstil YypoeeHbs

a) MaMeHuTCA JIM COOTHOIIEHHEe MEeXAY HANPAXKEeHHAMN Ha 3aUMax
MepBUYHOM M BTOPHYHONH 00MOTOK TpaHChOpPMAaTOpa, €Can YKeJesHBIH
cepledHHK 3aMEHUTE MEJHBIM ?

6) TpamcopMaTop NOBBIIIAET HANPAMXEHHE C 220 B po 1,1 kB u co-
mepakur 700 BUTKOB B NepBHYHON 0OMOTKe. Kakos koaddunueHT
rpanchopmanuu? CKOIBKO BUTKOB BO BTOPHUYHOK obmorre? B kako#
o6MOTKe MpoBOJA HMeeT GONBHIVIO MJIOLIAAE ITONepeuYHoro cedyeHHA?
a) Tox BO BTOPHYHOH oOMOTKe TpaHcdopmaTopa 3aBUCUT OT COIPO-
THBJICHHA TOAKJIIOUeHHBIX npubopoB. MeHsercd JH B CBA3SH C 3THM
TOK B IIePBHYHOM 006MOTKe, ¥ eclIH J1a, TO KaK 3TO IIPONCXOAHUT?

6) Cuna Toka B NepBUYHON OOMOTKe TpaHCHOpMATODPA 0,5 A, Ha-
npsxxenne Ha ee KoHuax 220 B. Cuna TOKa BO BTOPHYHOI 0OMOTKEe
0 A, a manpaxenue Ha ee Kouuax 10 B. Onpenennre KIIJL Tpancdop-
MAaTopAa.

a) TTouemy TpancgopMaTOp BHLIXOAUT M3 CTPOA, KOrAa B HEM 3aMbl-
KAJOTCA HAKOPOTKO XOTA OBl ABA COCEHUX BUTKA?

6) Tpaucdopmarop, cojep:kamuif B NepBUYHON obmorke 840 BUT-
KOB, TOBbIIIAeT Hanpsxenue ¢ 220 B mo 660 B. Kaxos xoaddu-
mueHT TpaHchopmanuu? CKOJIBKO BUTKOB BO BTOpHUYHONU 0OMOTKE?
B xakoit obMOTKe mpoBOJA MMeeT OOJBIIYIO ILIOMMIALbL NMOMEPETHOro
ceueHHAT

a) ITouemy mHarpys:eHHbI# TpaHcdopmarop ryaur? Kakopa wacrora
3ByKa TpaHchopmaropa, BKJIIOUYEHHOrO B CETh TOKA NPOMBIIIIEHHON
qaCTOThI?

6) Yepes 3aMKHYTHI# KOJbIEBOH CEpAEYHHK TpaHchopmaTropa, mo-
HuKaomero Hanpsxenue ¢ 220 B po 42 B, nponyiieH HpOBOA,
KOHIBI KOTOPOI'0 IMpHCcOoe UHEeHbl K BOJBTMETPY. BoaprTMeTp NMOKABHI-
paer 0,5 B. CKOJIBKO BHTKOB UMeIOT 0OMOTKH Tpanccopmaropa?

a) MonmycTUMO Jii, CHAB KATYUIKY IIKOJBHOTO TpaHchopmaropa ¢
cepAeYHHMKA, TIOflaBATH HA Hee NepeMeHHOe HampfiKeHHe, YKasamuoe
Ha KaTyiuke? -

6) Cuna TOKa B mepBHuHO} 0oOMOTKe TpaHcdopmaropa 0,5 A, Ha-
npsxenue Ha ee xKoHuax 220 B. Cuna TOKa BO BTOpPUYHON OOMOTKE
Tparcdopmaropa 11 A, a HanpsiKeHHe Ha ee KOHIAX 9,9 B. Onpepe-
aure KIII rpancdopmaropa.

a) HamensercAa a1 MOIIHOCTH TOK2 IPM mnpeobpasoBaHuy ero B
rpaHcdopmarope?

39



36

6) Ilommxaromuil tTpaHchopMaTop ¢ koadduIMeHTOM TpaHchoOpMa-
nuu 10 BxarodeH B cerh HanpskenueM 127 B. ConporuBieHue BTO-
pr4HOM obmorku 2 OmMm, cuna Toka 3 A. Onpegenure HanpA:XKeHUe HA
3a)KUMax BTOPHYHOM obmorku. IloTepsmMm sHeprMm B NEepBUYHOH
ofMOTKe npeHeOpeus.

Buicokuil ypoeens

a) ITouemy Hemarpykemubplii TpaHcgopmarop morpebiaser OYeHL Ma-
JIO 3Heprumu?

6) Isyxnposognasa auHuA ANHHOK 800 M OT MOHHKAIOIIEr0 TpPAHC-
(hbopMaTopa BHINIOJIHEHA MEIHBIM MpoBojoMm ceueHueMm 20 mm2. Ilpu-
eMHHKH dHepruu norpedbnsior 2,58 kBt npm manpsakenmu 215 B.
Onpepenure HaNpAXeHWE HA sa)KMMax TpaHcdopMaTopa M IOTEpIO
MOIIHOCTH B IIPOBOJAX JWHHH.

a) ObmorkHu TpaHcopMaTOopa cHeJlaHbl M3 MPOBOAA PAasHOMN TOJIIHU-
Hbl. Kakaa ua oOMoOTOK cofepskuT Oosbinee yucao BUTKOB? [Touemy?
0) Ilepeuunaa obGmorka Tpanchopmaropa umeer 2400 BuTkoB. CKOIBKO
BHUTKOB JOJIKHA HMETh BTOPMYHAaA 00MOTKA, YTOORI NPH HAIIPAXKEHHH
Ha 3axkuMax 11 B nmepesaBaTs BO BHENIHIOW Ienb MOMHOCTE 22 Br?
ConporuBienue BropuuHON obmorku 0,2 Om. HanpsikxeHue B ceTH
380 B.

a) IIpuaymaiiTe criocob ompefesieHUs YHUCJAa BUTKOB 0OMOTKHM TpaHC-
thopmaTopa, He pasMaTbiBag KaTYIIKH.

0) llonmxarpmuin tpanchopMmarop ¢ KoaddHIHEHTOM TpaHchopMa-
uuK, paBHbiM 10, BKioueH B cerTk Hanpsi:keHuem 220 B. Kakoso
HANpAMXEHNe Ha BBEIXOJe TpaHchOpPMAaTOpa, €CJH COIIPOTHBJIEHHE
BTOpH4YHON 00moTku 0,2 OmM, a conpoTHBJEHHE [OJIE3HOH HArPY3KH
2 Om?

a) Yro MOKer NMpoM3OHTH, eclaM CIAy4YallHO MOAKJIIOYHMTE TpaHcdop-
MATOP K HCTOYHUKY IIOCTOAHHOTO TOoKAa?

0) Ilepeuunas obmorka Tpanchopmaropa ¢ KoadduUUHEeHTOM TpaHC-
popmManuu, paBHBIM 8, BKJIIOUEHa B ceTh ¢ Hanpsaxenuem 220 B.
Conporueienne BTopHuHOM 06MoTKH 2 OM, CHJIA TOK& BO BTOPHYHOMH
ooMoTKe TpaHchopmaropa 3 A. OnpesiennTe HANDAMEHUE Ha 3aXKHU-
Max BTOpHMYHOM oOmoTku. [lorepAamMu B rnepBMYHON 0OMOTKe nmpeHed-
peyb.

a) Hro npousoisier ¢ KaTymKoH TpaHchOpMATOPA, €CHH ee paclnpi-
MHTE, HEe OTKJIIOYaA OT ceTH?

0) Ilepeuunas oOMOTKa TpaHchopMaropa AJNf TNUTAHUA HAKAaNa pa-
avonpueMHuka uMeer 12000 BUTKOB M BKJIOYEH& B CETh IepeMeHHO-
ro Toxka ¢ Hanps:xeHuem 120 B. Kaxoe uncio BUTKOB AO/IXHA HMMEThb
BTOpHYHAs OoDMOTKA, ecsiu ee conporusiaenue 0,5 OmM? Hanpsaxenue na-
Kana pajguonpueMHuka 3,0 B npu cuse toka 1 A.



6.

a) Ilepsrynas xarymka TpanchOpMaropa MNpPHCOSZWHEHA K MCTOY-
HUKY TOKa, BTOpPHYHAadA e pasoMKHyra. [loTpeGnserca Ju TpaHe-
thopMaTOpPOM 3IEeKTPOIHeprus?

0) IlepsuuynHasn 0GMOTKA IOHMIKAKIOMIErO TPAHC(HOPMATOPA BKIIOUEHA
B CETh IEPEMEHHOro TOKa ¢ Hanpsaxenuwem 220 B. HanpsaikeHue Ha
sasKMMax BTOPHYHOM o06Morku 20 B, ee comporusiaenue 1 OM, TOK B
Hed 2 A. Haiipure rosadduuuenr rpanchopmauuu u KIII tpasc-
chopMaropa.

Camocmoamensrnasn 1 0
paboma | ¥ ™

JIEKTPOMATHHUTHBIE BOJHBI

Havansnuiil yposens

Kaxoe u3 mpHUBeJeHHBIX HMIKEe BbIDAIKeHMil onpegenser IOHATUE
JNEKTPOMATHUTHOE moJe? YKajKuTe BCe IpaBUJILHBIE OTBETLL.

A. Ilponecc pacnpocTpaHeHus KOJeGaHUI 3apSAIKEHHBIX YacTHIL.

b. Ocobas c¢opma martepum, OCYIIECTBISIONIAN B3AHMOAEHCTBHE

MEeMAY NIOOBIMM YaCTHIIAMH.

B. Ocobaa c¢opma marepuu, OCyIIECTBIAIOLIANA B3aMMOJeHCTEUE

MEeMAY 3apAMeHHBIMH YacTHIIAMH.

Hakoe u3s npuseeHHBIX HUKe BLIPa)KeHHIl ONpenesfeT NOHATHE
3eKTPOMATHHTHAA BOJHA? YKa>XHUTe BCe IIPABUJILHBLIE OTBEThI.

A. IIponecc pacnpocTpanenus xKoaeGanmii 3JEeKTPHYECKOH Ha-

NPAMEHHOCTH M MarHUTHOM WHIVKIINH.

b. Kparuaifiiee paccrosnme mexay asyms TOYKaMu, KoJebuio-

IMHMHUCA B OJMHAKOBEIX (hazax.

B. Ilpouecc pacnpocrpanenus kojebanuit 3APAKEHHBIX YacTHII.
Hax pacnpocrpaHsercsa aJeKTPOMATHUTHAS BOJHA B Bakyyme? Vka-
HHUTE BCE NpPaBHUJILHBIE OTBETHI.

A. MruogeHHoO.

B. Co ckopocTteio 3 - 108 m/c.

B. Co ckopocrsio 300 m/c.

IloueMy HEBOZMOXM(HA paAMOCBA3L MEKAY IOABOXHBIMM JOoAKaMu?
YKaXuTe BCe NPABUJIBLHBIE OTBETHI.

A. ONeKTPOMATHUTHBIE BOJIHLI OTPAXKAIOTCH OT BCTPEYAIOIIMXCH

IIPEIIATCTEHH. ,

B. DyeKTpoMarauTHbIe BOJHBI B MOPCKOH BOJIEe HE BOSHUKAIOT.

B. OnexTpoMarsuTHbIe BOJHBI CHJBHO MOIJIOIIAIOTCH B MOPCKO¥H

BOJIE.

37



38

Kax w#aMeHHTCH CKOPOCTE pAacIpoCTpPaHeHHA 3SJIEKTPOMATHHUTHOH
BOJIHEI IPH Nepexofe U3 BaKyyMa B cpeay? YKaXKHTe BCe NpaBHIIb-
HbIE OTBETEI.

A. VBenuuurcs.

B. YMesrmiuTeH.

B. He namenunrcd.
ITouemy B MeTpo pamgMONpPHEMHHK 3aMOJIKaeT? YHaMmWUTe BCce Ipa-
BHJILHEI2 OTBETEI.

A. VBennuuBaercsa JaJbHOCTE OT Ilepefaloileil pajHoCTaHIIHH.

B. IIpoBogsamas NOBEPXHOCTh SEMJH OTpa)iaeT 3JeKTPOMATHHT-

HbIe BOJIHEI.

B. O1eKTpOMATHUTHBIE BOJHBI HOIVIOIIAIOTCA B TOJINE 3eMJIIH.

Cpednuil ypoeens

CurHas pajyoJIOKaropa BOSBpaTuicA or obdbexTa depes 3 + 1074 c.
Kaxoe paccroanue 10 obrsekra?

Yemy paBHA ANMHA BOJHEI, H3JYYaeMOH mepemaTdyHKOM, €CJIH IepH-
on xoneGanuit pasen 0,2 - 1079 ¢?

Ha kako# uacrore paforaer paauonepefaTyuK, H3JYUAIOIIHH BOJHY
anuHoi 30 m?

KaxoBa gauHa BONHBI TeJEBH3HOHHOI'O CHMI'HAJA, €CJIH Hecylnas 4dac-
Tora paBHa 50 MI'n?

OnpeaesnTs NepUOa M YACTOTY paauornepejarduxa, paboraloiiero Ha
BoJIHe nauHOH 30 M.

Onpenennre 4acTOTy H AJHUHY BOJIHBI pajHOllepefaTYHKa, €CHIH Iie-
PHOZ ero aJeKTpuYecKux konebanumii pasen 1076 ¢,

Hocmamounwvtii ypoeens

a) Bonnbsl M3 BaAKyyMa INOMAJAAIOT B JHAJIEKTPUK C OU3JIeKTPHYECKOH

NMOCTOAHHOW € HA dYacTOTe BOJHBLI. Kakue XapaKTepHCTHKH BOJHEBI
U3MEHHAITCH NPpH 9TOM U KaxkuMm obpaszom?
6) Cuina Toka B OTKpPHITOM KoJyieDaTeJsHOM KOHTYPe M3MEHAEeTCA B 3a-

BMCMMOCTH OT BpeMeHHM o 3axomny: i = 0,6 cos 8 - 10° nt ¢. Haiirir pon-
HY M3Jy4aeMOH BOJIHEI,

a) 3aBHCHT JIM CKOPOCTh 3JEKTPOMAI'HHMTHBIX BOJH B BaKyyMe OT:
1) gacrorsl Konebanuit; 2) aMnauTyAsl nojei; 3) HANIpaBJIeHUA pac-
pocTpaHeHHA BOJH?

0) Cxoapko KoJebaHMH NPOHUCXOAHT B 2JEKTPOMATHUTHON BOJIHE C
nnvHOM BONHBI 300 M 3a BpeMsA, paBHOe mepHoOAY Konebauuii ¢ uac-
roroi 2000 I'n?

a) Ilpn xKaKoM JBHIKEeHMM — YCKODEHHOM MJIH PaBHOMEPHOM —
NIeKTPUYECKHUI 3apAJ MOMKET U3JNYYATh 3JIEKTPOMArHHUTHBIE BOJHEI?



6) DnexTpOMArHMTHBIE BOJHBLI PACIPOCTPAHAIOTCA B HEKOTOPOH O]

HOpPOAHON cpefie co ckopocteio 2 - 10° m/c. Kaxyro AnUHY BOJHBI
MMEIOT 9JeKTPOMATHHUTHLIE KoJlefaHuA B 9TOH cpeje, €C/IH UX YacTOTa B
pakyyme 1 MT'u?

a) Bo BpeMA KaKHX NPUPOAHBIX ABJIEHHI 00pasyloTcA M H3JTY4aloTCH
BJIEKTPOMATHHUTHBIE BOJHBI?

6) Cuna Toxa B OTKpBITOM KonebarenbHOM KOHTYpe M3MEHAETCA B 3a-
BACHMOCTH OT BpeMeHHM 1o sakouy: i = 0,8 sin 4 - 10° x ¢. HajiTu nnu-
HY H3JIy4aeMOH BOJIHEI.

a) Ilouwemy nanA HMBNyYeHHMA H NpHEeMAa »JEKTPOMATHHUTHBIX BOJIH
NIPUMEHASTCH OTKPBITHIN KonebaTenbHbIA KOHTYP?

6) Kaxum mosxter ObITh MAKCHUMAaJNBHOE YHCJIO HMIIYVJIbBCOB, IMOCHLIIAE-

MBIX paJgHOJIOKATOpPOM 3& 1 ¢, NIpH pasBeAblBAHHH IeJH, HAXOIA-
menca Ha paceroaHuu 30 KM oT Hero?

a) Kax uamMeHUTCA CHODOCTE DACIIPOCTPAHEHMSA 3JIEKTPOMATHHUTHOM
BOJIHBI DU IEpexofie U3 BAKyyMa B Cpely C IHAJNEKTPHYECKOH Mpo-
HUILAEMOCTRIO £7

6) PagumonoxanuoHHas CTAHI[MA IOCBLIAET B HEKOTOPYIO CpeAy dJIeK-
TPOMATHUTHBLIE BOJMHBI AnuHON 10 em npu uwacrore 2,25 I'Tu. YHemy
paBHa CKODOCTH BOJIH B aTOH cpejie M KAKYI0 OyAyT HMeTh AJIHHY
3JIEKTPOMATCHUTHbBIE BOJIHBI B Bakyyme?

Buvicoxuil ypogens

a) Ilouemy 3uMOM M HOUBIO pagMONIpUeM JIyVUIIe, YeM JIETOM H JTHeM?
0) Autenna kKopabenbHOrO pajgMOJOKATOpa HAXOAWUTCA HA BBICOTE
256 m Hax ypoBHeM MopfA. Ha kakom MakcuMalbHOM DPACCTOSHHH

8 ., PaIuOJOKaTop MoXxeT oOHApPYXKUThL cnacarenbusiii naor? C ka-

KOH Y4aCcTOTOM MOTYT IPH 3TOM HCIYCKATHCA UMNOYJILCEI?

a) KaxkoBa mpHyMHa TOMeX pajHONpHeMy OT NpoxoadAiiero BOJIH3H
TpaMmBasn?

6) Paapuonorarop paboraerT Ha BOJIHE 5 CM 1 MCIIYCKAET UMIIYJLChI
anuTenbHocThi0 1,6 MKe. CronbKO KoNeOaHMH COAEPHHTCH B KaX-

aom umnyabce? Kaxkosa MuHMMAaJbHAA JanbHOCTE 8, OOHapyxe-

HAA Ieau’?

a) ITouemy Ha 3xpaHe TeJIeBH30pa MPH MOABJEHHH JIETAIEro BOJIH3N
camoJieTa BOSHHKAaeT ABoiinoe uaobpaxenue?

6) Beicora Manyuaiomeil aHTeHHBI TeJselleHTpPa HAJl YPOBHEM 3eMJH
300 m, a BeicoTa npuemHoil anTenns! 10 M. Ha KakoMm npegenpHOM
pPacCcTOAHHY OT MepejaTduKa MOMHO BecTH npuem?

a) Ilouemy Henbaa oCyILIECTBIATHE PaJHOCBA3bL MEMIAY INOJABOIHBIMH
JOAKAMM, HAXONAIIMMUCA HA HEKOTOpOi rnybuHe B oxkeane?
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0) CrOJBKO 2/IeKTPOMATHUTHBIX KojJebaHuil ¢ Anunoi soxmer 375 M
NpOHUCXONUT B TeYeHHe OJHOTC NepHoaa 3ByKa ¢ gactoroit 500 I'm,
IIPOU3HOCHMOro nepes MUKpohOHOM Nepenarieil craHnuu?

a) IloueMy pagmonpueMHHMK B ABTOMAIIMHEe IJIOX0 paforaer, KoOraa
OHA MPOe3)XaeT MoJ acTaKamoi MM IOX MOCTOM?

0) Paguonmoxarop paGoraer ma BoNHE 15 ¢M M MCHYyCKaeT MMIIYJBCEHI
¢ yacToron 4 kl'u. [aurensHOCTh Kasaoro umnyasca 2 mxc. Kakosa
Haubonbmas [AanbHOCTHL OGHApyKeHuA nenu? CKOIBKO KonebaHuii
COIEPUTCA B ONHOM MMIyJiahLce?

a) Ecnu BKJIIOYATE MM BBIKJIOYATL CBET B KOMHATE, TO CJBIIIHBL
meJaYKd B paboralomeM pagumonprueMHnKe. YeM OHH BLI3BAHDI?

6) Ha xaxoMm npefelbHOM DACCTOAHUH MOXKET ObLITh OGHADY:KEHA Ha
MOBEPXHOCTH MOpPSA LeJb KOopadelbHBIM pagHOJOKATOPOM, PACIOJIO-
KeHHBIM Ha BhICOTE 8 M Haj ypoBHeM mopsa? Kaxum noiKeH ObITH

MHHHMAJIBHBIM IIPOMEKYTOK BPEMEHM MEXIY COCeIHHMH MMIIYJbLCa-
MH TAKOI'0 JJOKaTopa?



Ronmpoxinas [
paboma | %

9JIEKTPOMATHUTHAS HHAYKIAA.
MEXAHUYECKHE KOJEBAHUM
U BOJHEL.
DIEKTPOMATHHUTHELIE KOJEBAHUS
U BOJHBI

Havanvnoiil yposens

BAPUAHT 1]

@ lcnonesys ogHy M3 nNpUBeeHHBIX HMIKE ¢dopmyn, onpegenuTe Ka-
KOBA MHAYKTHBHOCTE KOHTYpP&, €CJIH IpPH cuJe TOKa 4 A B HeM BO3-
HUKaeT MarHuTHeIM notok 0,04 B6.

A. @ = BS.
B. L=¢/]I.
B. W=LI2/2,

© Ha pucynke npusesen rpaduMr rapMoHMuYecKHx KoueGammii. Vika-
JKUTE BCe NMPABUJILHbIE YTBEPKACHUA.

A x,cM
ol | N /1
0 58
.10 2 6 /| 10
\/

A. Amniuryna xonebanuit pasra 10 cum.
B. Ilepuox xonebaumii 8 c.
B. Yacrora xone6anuit 0,5 I'uy.
€© SapakeHHBIH KOHJEHCATOD MOAKJMIOYNIH K KaTylUIKe HMHIYKTHBHO-
CTH. YKa’KUTe BCe NPABUNBHBIE YTBEDMIeHHA.

A. Konebanua B KOHTYpe NPEKPATATCA, KAK TONBKO 3apAn
KOH/IEHCATOPA CTAHET PABHBLIM HYJIIO.
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B. UYepes HexkOoTOpOe BpemMsd 3HAKM 3apAfoB 00KIagoK KOHEH-
CATOpPA M3MEHATCA Ha NPOTHBOMOJOMKHEIE.

B. Konebanua sapana KougeHcaTOPa M CHJLI TOKA B KOHTY-
pe IpOMCXOoAAT B 0AHOI dhase.

EAPMAHTE

§) Hcnonesysa oxmy M3 nmpuBejeHHBIX HHXKe (opmyn, onpegelnTe Ka-

42

KOl MarHuTHBIH IOTOK BO3HHMKAaeT B KOHTYpe HHAYKTHBHOCTEBIO
0,5 mI'a opu cune Toxka 6 A.

A. ®=LI
B. L=®/L
B. @ = BS.

ITogBenieHHbIH HA HUTH I'py3 coBepmiaer Mmajabie Konebanusa. Cuuran
KoJse0aHHa He3aTyXalllNMH, VKaXNUTe BCe IPaBUJbLHEIE YTBEpPHae-
HHUAA.

A. TIlepnox xoneGaHHil 3aBUCUT OT MAacCChl I'pyaq.

B. Yem aiuHHee HUTH, TeM OONBINHII mMepHOA KOJaebaHMi.

B. Ilepuog xonebarnii He 3aBHCHUT OT aMIIIUTYAHI.
Tpaunchopmarop noBeIniaer Hanpsxenue or 4 B no 36 B. Yraxure
BCE TIPaBHJIbHbIE YTBEDKIAHNA.

A. TpanchopmaTop MOXKeT IIOBBIIIATH NOCTOAHHOE HAIIpAXKe-
HUE.

b. KoawuecTBO BHTKOB BO BTOPHYHOK O0OMOTKe MeHbIle, UeM B
NMepBUYHOH,

B. UpayxkiuOHHMI TOK BO BTOpUUYHOH O0OOMOTKE BOSHHMKAET
BCJIGJICTBHE ABJIEHHUA 3JIEKTPOMATHUTHON MHIYKIIMH,

EAF’MAHTE

Hcnoneays oaHy HM3 NIpUBEAeHHBIX HHKe G(OpPMYJI, oOmpejeauTe
3HEPruI0 MATHMUTHOIO IOJA KATYIIKKM MHAYKTHBHOCTHEIO 0,4 T'm npn
cHJIe TOKAa B Heil 5 A.

K & w B2

At
B. W = CU2/2.
B. W=LI2/2.

B BOsayxe pacnpoCTpaHseTcd 3BYKOBaf BOJHA. Y KAXHUTE IIPABHJIb-
HbIe YTBEPMIeHUA,

A. BoJaHa sBasercAa momepedHoO.



b. Bonara npeacrarnger coboii JepeAyIiolmueca CXaTua M pas-
DPeXXeHNA BO3OYXA.

B. Ilpu pacmpocTpaHeHHM BOJIHEI IIPOMCXOAUT TEPEHOC Belle-
CTBA.

© Konebarensnuiit kKoHTYp cocronT uas KOHAEHCaTOpa M KaTVIIKH WH-
AYKTHBHOCTU. He yuuTeIBafg noreps sHepruu npu Kosebanusx,
YKaXHTe BCe NPABUJILHLIE YTBEDKICHUA.

A. B aToM KOHTYpe MOMeT CyliecTBOBATE MOCTOSHHELIN TOK.
B. Hanpasnenwe TOoKa B KOHTYpe He MBMeHIETCH.

B. llpun oanexTpuyeckux KoneBaHHAX B KOHTYpe CHJa TOKA
MAKCHUMAJBHA B TOT MOMEHT, KOTJa 3apsj KOHAeHCATOpa pa-
BEH HYJIO.

BAPUAHT 4]

@ Ucnonesys ogny us npuBegeHHBIX HuUKe thopmya, onpegenure DIC
CAMOMHAYKIMH B OOMOTKE BJIEKTPOMATHUTA HHAVKTHBHOCTHIO 0,2Tu
IpH PABHOMEPHOM M3MEeHeHHMH CHMJIbI TOKA B He# mHa 4 A za 0,1 c.

A. @ = BS.

B. &=~

At

B. & = |A®|
At

@ Ha pucynke npusesmen rpabdux rapMOHHYECKUX KoJsebanuii. Yka-
JHUTE BCE NPABMJILHBIC YTBEPIKISHHUA.

A x,cM

VARRNARET
L 005N | /] \

A. Amnnuryna xonebauuii pasuna 5 cm.
B. Ilepmop xonebanwmii 0,2 c.
B. Yacrora xoneGauwuit 5 I'u.
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€ MonoxpomMaTuueckas BIeKTPOMArHHUTHAS BOJHA (3MB) pacnpocrpa-
HAETCA B BaKyyMe. Y KayXHUTe BCe IIDABHJIBHBLIE YTBEDKIEHHA.

A. OnexTpHYeCKOe I[I0JIe BOJIHBEI HANPABJIEHO B CTOPOHY €e pac-
[IPOCTPaHeHUHA.

B. Maraurnoe nose 9MB nepneHauryIsApHO ee BIEKTPHYECKO-
MY II0JI0.

B. [lepuox BosHBI HBMEHAETCA.

BAPWAHT 5]

@ Ucnonsays onHy k3 DpuBefeHHBIX HuxKe (opmys, ompegenure DIC
HHIYKIHH B KOHTYpe, B KOTOPOM MArHHMTHBIA nmoTok 3a 0,5 ¢ uame-
HHJICcA Ha 8 BO.

& EE= E?
At

b. L=/l

B. W=LI2/2.

@ IlloxsernenHBI# Ha IPYXMHE I'DY3 COBEpLIAET Majble KoJIebaHUA B
BEPTHKaJBHOM HanpasjeHUH. CumrTas KoJebaHMA He3aTYXaIOUIMMM,
VKaXKHTe BCe PABUJIBHBIE YTBEDKJAEHUA.

A. Yem Gonbllre ECTKOCTE NMPYXKUHBI, TEM MeHbIIE NepPHOH KO-
nebaunii.

B. Ilepuonx komebaHuii 3aBHCHT OT MacChl IIOJBELIEHHOTO Ipyaa.
B. Yacrora xonebanuii rpysa 3aBHCUT OT AMIJIUTYIEL.
© OrmersTe BCe NpPaBUILHBIE YTBEPXKAEHUS, KACAIOL[UECS nepegadu
HH(pOPMAaIHH C IIOMOIIbBIO PAJHOBOJH.
A. [nsa paguorenedoHHOM CBASH npumeHsercs asbyka Mopae.

B. Moaynauua — npeBpalleHMe 3BYKOBBIX KOJeBaHHil B aJjek-
TpUYECKHE.

B. OcHOBHEIM aJleMeHTOM JEeTeKTOpa CIAYHT INOAYNPOBOIHUKO-
BbIM ITHON.

BAPWAHT 6]

@ Ucoonesya oaHy U3 npuBefeHHBIX HHUMKe GopmyJs, onpenenure DIC
MHAYKUUY B NPOBOAHMKE ¢ AamHONH axkTUBHOM Hactu 0,2 M, mnepe-
MellawiemMca B OJHOPOJHOM MArHHTHOM IoJie ¢ HHAVEKEIMed 10 mTa
CO CKOPOCTBIO O M/C MEPNEHAMKYJNADPHO BEKTOPY MATrHUTHONH MHAVK-
LU,
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[lo muypy 6exXuT nolepedHas BOJHA. ¥ Ka)XHUTe BCe NpaBHIbLHBIE
YTBEPHAeHUA.
A. Bce TouKM IIHYpa KOJeBAIOTCH C ONHHAKOBOH 4aCTOTOH.

B. Cxopoctp KoJebaiomjuxcs TOYEK HalpapjeHa B CTOPOHY
pacnpocTpaHeHuA BOJIHEI.

B. Yem meHblle Y4acTOTa BOJIHBI, TEM MeEHbIUEe NJIUHA BOJHEIL.
[Ipu opraHMsanuu pajHOBellaHHMA B Mpefeiax HECKOJbKHX COTeH
KHUJOMETPOB MCIOJb3YIOT PAaIMOBOJIHBI ONpeesIeHHOro JualasoHa.
VKa)KuTe BCe ITPABUIBHBIE YTBEDIEHHA.

A. 9T0 BOJHBI CBEPXBBICOKHX YacTOT.

B. 9710 cpefiHME U AJTHHHEIE BOJIHEI.

B. 9To yIBTPaKOPOTKHE BOJIHBI.

Cpednuit yposens

BAPUAHTI1]

MaruuTHBI# HOTOK, MPOHU3BLIBAIOIINY 3aMKHYTBHIH BHUTOK, PaBHO-
mepuo yoeBaer ¢ 7 - 103 B6 go 3 - 10 B6 sa Bpemsa 5 - 103 c.
Onpepennre I1C HHAYKIIHY.

InuHa HUTH MATEMATHYECKOro MasATHUKA paBHa 4 m. OnpejenuTsb
nepuoj KojiebanHuil.

Kax uamenuTcsa nepuoji cBobomHbix KonebaHui, ecqid KOHIAEHCATOP
KOHTYpPa 3aMEHUTE APYIMM KOHIEHCATOpPOM C BJBOE MeHBIIIeH eMKO-
crei0? ITouemy?

BAPWAHT.2]

Onpege uTh MHIYKTUBHOCTL KATYIIKH, B KOTOPOW NpH HM3MEHEHHH CH-
aB1 Toxa or 5 1o 10 A 3a 0,1 ¢ Bosankaer IJIC camomuaykuuu 10 B.
Kakos mnepuon koyebGauumii rpysa maccoit 500 r, NOABEIIEHHOTO K
npyXuHe ¢ KoadduueHTOM xKecTrocTH 50 H/m?

Kak uaMenuTcs mepuoj cBoGoaueIx KosjebaHUN B KOHTYype, €CNH
BBIBECTH CTAJNBLHON CepjeYHUK M3 KATYIIKHM MHAYKTUBHOCTH?
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BAPUAHT 3]

B oaHOpOAHOM MATHHUTHOM IIOJI€é NMEPHNeHAMKYJSADHO HANPABJIEHHIO
BEKTOpa HHAYKIN UK, Monyabk kKoroporo 0,1 Tu, npmixerca npoBOAHHUK
onuHoil 2 M co cropocteio 5 M/c. Kakasa 3]IC vHAYKIIMM HaBOAWUTCH
B ITIPOBOOHHUKE?

MasaTauk gausaoi 150 cm cosepinaer 3a 300 ¢ 125 xKonebanuii. Ye-
MY pPaBHO yCKOpeHue cBODOAHOrO najeHuA?

HTo MOXKHO CcKasaTh 0 3HAYEHHMH SHEPrHMHM 3JeKTPHYECKOro Iojis
KOHJIEHCATOPA B KOHTYpe, KOrna sHeprusd MArHHUTHOIO IOJHA JOCTHr-
HeT Maxcumyma?

BAPUAHT 4]

Kawoit gonxua GeITh cHJa TOKa B 06MOTKe apoccens HMHAVKTHBHO-
cTei0 2 ', yToOBI 9HEpPrHA moJNA oKasasack pasHoil 9 Jx?

B mope mauua Bonuel gocturaer 300 M, a mepuonx 13,5 c¢. Onpene-
JIUTHE CKOPOCTH PACIIPOCTPAHEHNA TAKOH BOJIHHI,

ITouemy ana HM3JNyYeHUSA U NpHeMAa SJEKTPOMATHUTHBIX BOJIH TNpPH-
MEeHSAETCHA OTKPBITBIN KoaebaTenbHbIH KOHTYD?

BAPUAHT 5]

HaiiT CKOpOCTHL HM3MEHEHHMS MAHHTHOrO IIOTOKA B COJIGHOHUJE U3
1000 BuTKOB npu Bos3Oy:kaeHuu B HeM IJIC uuayknuu 150 B.

Jlogka KadaeTrca Ha BOJHAX, PACIPOCTPAHSIOUIMXCA CO CKOPOCTHIO
2,9 m/c. Paccroanue mexxay aByma OammalimuMm rpe6GHAMHM BOJH
8 M. OnpenenuTe nepuon xKonebaHusA JOIKH.

KRax uameHuTCcA uacTora CBOGOAHBIX Koje0aHHMN B KOHTYpe, ecJH
WHAYKTHBHOCTL YMEHBIUMTCA B 2 pasa, & €MKOCTh YBEeJHUYHUTCH B
8 paa?

BAPUAHT 6]

C kaxoit CKOPOCTBIO HAJO ITepeMelaTh NPOBOJHUK, JJIWHA AKTHBHOM
YacTH KOToporo 2 m, nmop yriom 30° K JMHHAM MHIVKIHH MATIHUT-
HOro moJifd, 4Tob6el B npoBoxHuke Boabympanack DJIC umuAYKOMHN
10 B? MuanyKnusa MarHuTHOro nonad pasxHa 2 T,

IIpy:xuaa mox aedicTBHEM NMPUKPENIeHHOr0 K Hel rpysa Maccoi
5 Kr coBepmaer 45 xoneGanuii B Munyry. Halitn KOa(phpUIIHMEHT He-
CTKOCTH TIPYKHMHEL.




© Kax nomkEa gBHTATHCA UaCTHIA, YTOOHI OHA HBIydaia 3JIEKTPO-
MArHUTHBIE BOJIHEBI?

Hocmamounslii YypoGeHs

BAPWAHT.I]

@ IIpoBojHHK DACIOJIOMKEH MEXAY [OJIOCAMM MAIHNTA. Crpenka mno-
KAasbIBAGT HANpABJIeHHEe ABHIKEHUA NpoBoaHuKa. Onpejpennre Ha-
[paBJjenyne MHIYKIIHOHHOIO TOKA.

€ Tze Gyzer cocpefioToueHa 9HEPruA yepes 1/8,1/4, 1/2, 3/4 nepnona
konebaHuil B KoaedaTepHOM KOHTYPE IIOCHe Hayajla DaspAgKH KOH-
neHcaropa?

€ B xoneGarespHOM KOHTYPE 3aBHCHMOCTH CHJIBI TOKA OT BPEMEHH ONHCLI-
paercs ypasHenuem i = 0,5sin 10°rt. (Bce Besmumubr 3ajansl 8 CH).
OnpenenuTh YACTOTY dNEKTPOMATHUTHBIX KONe0aHHi W HWHAYKTHB-
HOCTb KATYLIKH, eClIM MAKCHMMAJIBLHAS JHEPrus MarHUTHOTO IOJA 9 X
x 1074 k.

@ IlpyXuHHBIH  MaATHMK  COBEPIINI 38  HEKOTOpOe  BpeMd
16 ronebanuit. Korna macey rpysa yseanumau Ha 200 r, MAATHHK
coBeplIMJ 3a Takoe Bpemsa 15 ronebanuin, Kakosa Oblia HayalibHAaA
Macca rpysa?

BAPUAHT 2]

© Kaxoso HanpasieHne MHAYKIMOHHOrO TOKA B NPOBOAHMKe AB npu
3aMBIKAHHHU M pasMbIKaHuM Kiwoua K7

[ mscal

G
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@ Hanumure ypasHeHnme rapMOHHYECKHX KoJeGanuit HaANpPAXKEeHUA Ha

©

48

KJIEMMAaX 3JIEeKTPUYECKOH IelH, ecly aMniauTyga xoaebamuii 150 B,
nepuox konebanmnit 0,01 ¢, a HavaneHas dasa pasHA HYJIO.
Tpanchopmarop ¢ xoadduumerTom Tpaucdopmanuu 10 moHHIKAET
manpsdxeane ¢ 10 kB no 800 B. Ilpu atom BO BTODUYHOH 0OMOTKe
uger Tok 2A. HaliTH conmpornBienue BTOPHYHON 06MOTHH, Ilorepsa-
MU 9HEPrHH B NEPBHYHOM 0OMOTKE npeHebpeus.,

MaATHUK COCTOMT M3 TAKeJOro mapuka maccoi 100 r, momsemeH-
HOr0 Ha HHATH aauHouM 50 cm. OnmpegenuTh mepmon Konebanuil Ma-
ATHUKA ¥ 3HEpPruioo, KOTOpPOH OH objaaman, ecam HauGOJBINUE yros
€ro OTKJIOHEHHA OT NOJOMMEeHHA paBHOBecusa 15°.

BAPUAHT(3]

Ha pucyHke mokasaHo HampaBleHHEe MHIVK- E
OHOHHOTO TOK& B KOPOTKO3AMKHYTOH IIPOBO-
JIOYHOH KATYIIKe, KOrJa OTHOCHTEJLHO Hee N

nepemMeniaT MarHur. OnpenenuThs HampasJe-
HHe ABUMKEHHA MarHMTA.

HM3meneHue CHJIBI TOKA B 3aBHCHMOCTH OT BpeMeHH 3alaHO ypaBHe-
Huem i = 20cos100nt. (Bee BenmuumHBI 3amaHbl B CH). Onpenenure
HacTOTy W IlepHoA KoneDaHHMi, aMIIJIMTYAY CHJIBI TOKA, A TAKMKE 3HA-
YeHHE CHJBI TOKa Ana (asel /4.

Kongencarop emkocreio 50 nd cHavaa MOAKIIOUNIN K HCTOUHHKY
Troka ¢ 9C 3 B, a saremM K KarTymke MHAYKTHBHOCTHIO 9,1 MkI'H.
Hailtn MmaxkcumalbHOe 3HAYEHME CHJIBI TOKA B 3TOM KOHTYpe.

I'pya maccoit 400 r coBepuiaer KonebaHUA HA NMPYIKUHE 3KECTKOCTHIO
160 H/m. AMmnnuryaa kosebanuit passa 5 cm. Haligure nanbosn-
IIYIO CKOPOCTE Ipyaa.

BAPUAHT 4]

IIpn BBHIABUraEMM MATHUTA M3 KODPOTKO3AMKHYTOH IIPOBOJIOYHOMN
KATYIIKH B KATyUIKe BO3HHMKAET HHAYKIMOHHBIE TOK. Ompemenure
HaIlpaBJleHHe MHAVKIMOHHOIO TOKA B KaTyIIKe.



@ lameHneHue CHJIBI TOKA B 3aBHCHMOCTH OT BPeMEHU 38/8HO yDaBHE-
umeMm i = 5sin200nt. (Bece Benmunnbr 3agansl B CH). Haittu gacrory
1 nepuos KoneGaHMi, aMINUTYAY CHIbl TOKAa, 4 TaKMXe 3HAYEHUE
cusisl TOKA npu daze 1/6.

© Ilpu nosjade Ha KaTYIWIKy NOCTOSAHHOrO HanpseHus 15 B cuia To-
ka B Heit 6pia 0,5 A. Ilpu momaue Takoro e IepeMeHHOT'O HAIpH-
wenus ¢ gacroroit 50 I'u cuna Toxka ymensuiaerca Ha 40% . Kaxosa
HHIYKTHBHOCTh KaTyIIKN?

¢) B Barone moesja IoABeIlNeH MAATHUK [JIHHOH 1 m. Ilpu neuxKeHUU
noesna MasTHHK PACKAYMBAETCA OT TONYKOB Ha CTHIKAX PpeJbCOB.
IIpn kaxoil cKOpocTHM I0e3fa MAaATHHK pacKayuBaerca 0COOeHHO
CHJILHO, €CJIH [JIMHA PeNbcoB 25 M7

BAPUAHTL5]

@ IOxubiit momioc MATHHTA YAANSAETCA OT METANJIMYECKOr'0 KOJbIA,
KaK MoKasaHo Ha pucyHke. Omnpejienure HanpapjieHUe HHIAYKIIMOH-
HOI'O TOKA& B KOJIBLE,

Z M
&

@ MruoBenHoe 3HAYeHHe CHJbl TOKa ¢ yacroroit 50 'y cocraBiser 2 A
nas assl /4.
Kakoe aMniuTyHoe sHauyeHue cunel Toka? HaliTy MIHOBeHHOe 3Ha-
yeHHUe CHJbI ToKa yepes 0,015 ¢ or nauana nepuona.

© Ilpu usMeHeHMM CHJIBI TOKa B KaTylIKe, MHAYKTHBHOCTh KOTOPOM
0,68 T'u, B 0,81 paz sHepruma MarHHTHOrO IIOJA HBMEHHJACE Ha
-2,2 II:x. Haiity HayaJibHBIEe 3HAYEHHA 9HEPIrHM M CHJIBI TOKA.
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Korgpa ® npy:xuHe mogBecHJn Tpys, oHa pacraHynace Ha 10 cMm.
I'pys orBenu BHH3 W oTOycTudM. HaKOoB mepnojs BOZHHMKIOHX KOJe-
Oanuii?

BAPUAHT 6]

@ Onpenenurs HanmpaBJeHHe BEKTOPa MArHMTHOH MHAYKIHH M MOJIAD-

HOCTh MATHUTA NPH 34JaHHBIX HAINPABJEHHAX JBHKEHWA IIDOBOJ-
HUKA BAMKHYTOrO KOHTYpa M HANPABJIEHUU TOKA.

957 ([0 Iy

U

aORR

@ Mruosennoe sHayeHHe CHJBI TOKa 4depes 1/3 mepuoja pasuo 2,6 A.

©

50

Karoii 6yzger cuya Toxka npu ¢ase 1,5m.

Bropuunas obmorka tpauncdopmaropa, umeromaa 100 BuTkos, npo-
HHU3LIBAETCH NEepPeMEHHBIM MArHHUTHBIM ITOTOKOM, H3MEHSIIUMCH CO
gpemenem 10 saxkoHy @ = 0,0lcos314f. (Bce BenHYHHE! 3alaHLI B
CH). Hanucare ypaBHeHHe, BrIpaxaiouiee szapucumocts IJIC or
BpeMEeHHU B 3TO0H 00MOTKe, 1 HailTH neiicTByiomee aHavenne IC B HeH.
Ha ckonpK0O M3MEHHTCA yacToTa KoJebanui CeKyHIHOro MasgTHHKA,
ecJ ero TMOMECTHTh B KaDMHY CTaApTVIOIero Mo ropH3oHTAJILHOH
BBJIETHOM TIOJIOCE C yCKOopeHueM 3 m/c2 camomera?

Buicoxuil ypoagens

BAPUAHT ]

[Io pasHOMY JIM HArpeBAaeTCA KATYINKA C JKEJNesHBIM CepAedyHHKOM,
ecJIi ee NUTaATh NepeMeHHBIM HWJIHW NOCTOAHHBIM TOKOM NPH OXHHA-
KOBOM 3HAYEHHH HANPAMKEHUAT

Karoit sapajg npoiiieT yepea IonepeuHoe cedeHHe BUTKA, COIIPOTHUB-
agenue wrortoporo 0,05 OM, npw yMeHBIIEHWHM MATHUTHOIO [IOTOKA
BHYTPH BUTKA Ha 15 MB67?

KoneGarenbHblit KOHTYDP COCTOMT M3 KOHJEHCATOPA €MKOCTBIO 2,0 X
x 102 Mpd u rarymku ¢ HHAYKTHBHOCTHI0 101,5 - 102 TH. ITnacTu-
HaM KoHJgeHcaropa coobmjaior zapaz 2,5 MmeKn. Halitnm sHadenue
CHJIBI TOKA B KOHTYpPE B TOT MOMEHT, KOIJla HAIDAXXEeHHe HAa IJa-




CTHHAX KOHAeHcaTopa paBHo 70,7 B. AKTHBHEIM COIPOTHBJIEHHEM
end npeHebpeds.
I'pyay maccoii 900 r, BucsAmemMy Ha npy:kuHe yecrrkocrsio 360 H/ M,

coo0IIMIN TOMYKOM BEPTHKAaNbHYI0 ckopocTh 10 cm/c. KakoBa am-
MJIHTYAA BOSHUKINUX KomeOanuin?

BAPWAHT 2]

JlamMmmia 1 KOHOEHCATOP BKJIOYEHHI IIOCJeJOBATEJIbHO B OCBETHTEJNb-
HVIO CeTh MepeMeHHOro TOKa. Kak HBMeHMTCA HakajJ JIAMIIbI, eCJH
YACTOTY NMepeMeHHOro TOKa YBeJHUYUTE BBoe?

MarHuMTHBIH TOTOK, NMPOHU3BIBAIONIMH KOHTYP NPOBOXHHKA, PABHO-
MepHO uaMenuyuca Ha 2 B6 rak, uro 9]1C uHaAyKIuu oKasajiach pas-
Hoit 5 B. Haliiure BpeMA H3MEeHEHHHA MATCHHUTHOrO MOTOKA W CHIY
MHIVKIMOHHOTO TOKA&, eCJH CONMpOTHBJeHUe npoBogHuka 0,25 OmM.
IIpy xakom 3HAYeHUUM HANPAMEHUA Ha KOHAeHcCATope KoJaebaresb-
HOTO KOHTYpa (B HOJMAX aMIIUTYAHOTO 3HaAueHUA u/Ug,,) H depes
KaKoe Bpemd (B ponax nepuopa t/T) sHeprud ajJieKTPHYECKOrO IOJA
Oyzer B 3 pasa OTJMYATLCA OT BHEPIHMH MATHUTHOIO NOJA?

I'pysy, BUCAIIEMY Ha HHTH AJMHON 1,5 M, cooOuIIMINM TONYKOM IO-

pusoHTanbnyw cxkopocts 10 cm/c. KakoBa aMnauTyaa BOSHMKIIHMX
kosiebanuii?

BAPWAHT 3]

Ha kaxKoM OCHOBAHMM MOMKHO YTBepXJaTh, UTO B ABJIEHUM CAMOHH-
OIVKIMUA [IPOABAAETCA HHEPTHOCTh MATHHUTHOIO NOJIAT

ANIOMHUHHEBOE KOJIbIIO PACIIOJIOXKEHO B OJHOPOJAHOM MArHHTHOM ITO-
Je TAK, YTO ero IJIOCKOCTE IIePIeHUKYJIAPHA BEKTOPY MATHHUTHOM
uHAYKUuK. [Iuamerp kKoasua 25 cMm, TOJNLIMHA IIPOBOJAA KOJLILA
2 mM. OnpenesuTh CKOPOCTH M3MEHEHHS MArHUTHOM HHIAYKIMH CO
BpeMeHeM, eCJH IIPH 3TOM B KOJIbIle BOSHHUKAET MHJAYKI[MOHHBIN TOK
12 A.

KosebaTenbHBIH KOHTYP C KOHJAEHCATOPOM eMKOCThIO 1 MKD Ha-
crpoer Ha vacrory 400 I'n. Ecnu napanyiebHO 3TOMY KOHAEHCATOPY
MOAKJIOUHTE BTOPOIl KOHJEHCATOp, TO 4HACTOTA KoJieDaHUN B KOHTY-
pe crarourca pasHoil 200 ['u. Onpeaenure eMKOCTh BTOPOI0 KOH-
JeHcaTopa.

K npy:xuHe mooyepeJHO NOJBeIIWBAIOT [ABa rpy3a. B nepsom cayuae
nepuos konebauuit npy:xunaoro masTHuKa 0,5 ¢, a BO Bropom cay-
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yae 1,2 c. Kakum Oyzer nepmop koneGaHuii, ecam K Toil e npy-
JKUHe noaBecHTh 00a rpysa?

BAPMAHTE

Bce pasameps! npoBOJHMKA YBeIHWYHJHMChL BTpoe. Kak MaMeHHIaCh
P 3TOM HMHAYKTHBHOCTE IIPOBOJHHKA?

KoporrosamkHyTaa karymka, cocrosmas us 1000 BUTKOB, IoMe-
IIIeHa B MAI'HHATHOE moJie, JUHUYU HHAVKIHNHM KOTOPOr0 HANPABJIEHBI
BAONE OCH KaTymku. MHAYVKONA MArHHTHOrO IIOJNS MEHSeTCH CcO
ckopocThio 5 - 1072 Ta/c. ILnomaas NONEpeYHOro CeYeHHs KATYIIKH
40 cm?, conporusnenue Karymku 160 Om. Halizure MOIHOCTE Temn-
JIOBEIX IIOTEPEb.

KaxoBa AnuHA BOJMHBI 3JEKTPOMATHHUTHOI'O M3Jy4YeHHMA KojaebaTesn-
HOro KOHTYpa, €CAH KOHJEHCATOD HMeeT eMKocTh 2 nd, CKOpOCTH
H3MEeHeHHMA CHJIBI TOKA B KATYINKe MHAYKTHBHOCTH paBHa 4 A/c, a
BosHuKalomaa I[NC uaayrnun cocrasaser 0,04 B?

Ha muTH BucuT mapur maccoit 300 r, X KOTOPOMY € IOMOIIBLIO
NpyXUuHBl MecTKocTeio 10 H/M noasemreH mapuyk maccoir 600 r.
Hute nmepesxurator. Kakos nepmop xKoneGaHui, MPOUCXOAAUINX TIPH
nageHun?

BAPUAHT 5]

ITouemy mepemMeHHBI TOK B OCBeTHTEJLHOH CeTH NPAKTHUECKH He
H3JIy4aeT sJJeKTPOMATHUTHEIE BOJHBI?

B opnoposnom marmuTHOM moyie ¢ uHayvkiued 0,1 Tax maxomures
BUTOK muomanbio 10 cm?, pacnonozeHHBIH NepPIeHAUKYIAPHO JIU-
HUAM MHAYKUUN. Conporusnenue urka 2 Om. Kaxoit sapan nmpore-
YeT [0 BUTKY NPH BBIKJIOYEHUU 10JA?

IIpn noMeHeHMH TOKA B KATYIIKe MHAYKTHBHOCTH HA BeJMYMHY 1 A
sa Bpema 0,6 ¢ B He#it uuaynupyerca 3C 0,2 mB. Kakyio nnuny
Oyzer uMeTe pajMOBOJHA, M3Jy4yaeMmas reHeparopom, KoJebaresb-
HBIH KOHTYpP KOTOPOrO COCTOMT M3 3TOH KATYIIKM M KOHIEHCATOpA
eMmKocThio 14,1 ud?

ABa oguMHAKOBEIX Iapuka ¢ Maccamy 800 r KasmAbIi, HAXOAAIIMECH
HA8 TJagKOH TrOPU3OHTAJNLHOR II0BEPXHOCTH, COEAHMHEHBl JerKoii
npyxuHOH. llpyxuny pacranynu u ornycrunu. Kaxos mepuon Boa-
HUKIIHX KonebaHuM, ecoH MeCcTKOoCTs npyxuunl 25 H/m?




12/

BAPWAHT.L6]

IMTepsuuHasg obMOTKa TpaHchOpMATOpPA BHKJIIOYEHA B CETh NEPEMEHHO-
ro TOKa, A BTOpPUYHAA — pasoMKHyra. IlorpebJser JU HIPH 3TOM
TpaHcHOPMAaTOp 3NMeKTPOSHEPTHIO U3 CeTH?

B oanopozHOM MarHuTHOM noJse ¢ uaayknoueit 0,1 Ta pacnoyoxeH
NAOCKHIT MPOBOJNIOUHEIM BHUTOK TaK, UTO €ro IJOCKOCTh NeplIeHIHKY-
JIApHA JUHHAM HHAVKIUHA. BUTOK saMKHyT Ha ransBaHoMeTp. lIp:
[IOBOPOTE BHUTKA Uepe3 raJbBaHOMeTpP nporex zapaz 9,5 + 1073 Ku.
Ha xaxoit yron nosepryau sutok? Ilnomans surxka 103 em2, conpo-
THBJIeHHe BHTKa 2 Om.

3aBHCHMOCTb CHJILI TOKA OT BpPeMeHH B KoJsefaTrellbHOM KOHTYpPe OII-
penensercs ypasueuueM i= 0,02sind500n¢. MHIYKTHBHOCTE KOHTYPA
0,1 'a. OnpegenuTs HEePHO] 3JEKTPOMANHUTHBIX Kojaebauuii, em-
KOCTh KOHTYPA, MaKCHMAaJLHYI0 SHEePrui MarHUTHOrO U aJIeKTpHYe-
CKOI'0 IOJei.

['opusoHTaNbHAA IOACTABKA COBEpPIUAET BEPTHKAaJIbHBIE I'apMOHHYE-
cKkHe KoyebanusAa ¢ amnauTymoit 5 mm. IIpu karoit uyacTore rojeba-
HHUH Jlexalnuil Ha MOACTaBKe NpeJMeT He OTphIBaeTCH OT Hee?
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I’EOMETPHYECKA{A OIITHEA

Camocmoamenvrasn 1 1
paboma | § %

NPAMOJUHEHNHOE
PACIIPOCTPAHEHHUE CBETA

Hauanvnouii yposenv

B yem cocront cyTh sakoHa MpAMOIMHEHHOTO PACIIPOCTPAHEHHA CBeTa?
ITpn KakMX yCAOBMAX OT NpeaMeTa MOJIYYaeTes AHIb MOJIYTeHb?
Kak poxasare, 4TO CBeT B OJHODONHOH cpexe pacnpocTpaHseTcs
MPAMOJMHEHHO?

OGbsiCHUTE TPOHCXOMKIEHUE CONHEUHBIX U JYHHEIX 3aTMEHMIA.

Kak nosyyuTs OT OAHOM M TOH 3Ke IMAJIKM TeHb pasHOH AAUHBI?
Ilouemy npeamersr He OTGPACHIBAIOT TEHN B MACMYDHEIH IeHb?

Yro Gonkure — pasmeps! camoJieTa MJIM ero IONHOM TEeHH, KOrja OH
JIETHT FOPH3OHTANBHO B MOJ/IeHb HAJ aKBaTOpom?

Kakyio dopmy Gymer umerh COJHEUHBIH 3afiuMkK oT TPEeyroJIEHOTO
3epKajial a) Ha MOTOJIKe KOMHATEI; 6) HA cTeHe OT/aJeHHoro goMa?

Cpednuil ypoeenwv

Hro piaurea ponbiie — rmoiHoe sarMenme CONMHIIA WM IOMHOE 34-
TMeHue JIyuei? ITouemy?

Kax HyHO fep:kaTh KapaHjam HaJ CTOJIOM, YTOGEHI [IONYYUTh Pe3KOo
OYEPYCHHYIO TeHb, €CJIM UCTOYHUKOM CBETA CIAYKHUT BAKpeIJIeHHas Y
NOTOJIKA JIAMIIA THEBHOIO CBeTa, uMelomad (pOpMy AJUHHOH TPpyOKuU?
IIouemy?

ITouemy TeHPR HOr HA BeMJe pPe3KO OUEpPYEHA, 4 TeHb I'OJIOBEI GoJsee
pacmueiBuara? IIpy Kaxkux ycnoBHAX TeHbL BCIOAY GymeT OQHMHAKOBO
oTyeTausa?

MosxrO nu ckasaTh, 4TO yBeJNHYEeHHE BHICOTHI GALIHHM B CTENM B He-
CKOJIBKO pa3 IIPUBEJIET K TAKOMY e yBeJJUUYeHHIO ee TeHn?
MaMepeHus noxasaiu, YTO JJIMHA TeHH OT IpPEeAMeTa paBHa €ro BEI-
core. Hakosa Beicora CosHIla Haj ropuaoHTOM?

B cosnneunsblii eHb BBICOTA TEHM OT OTBECHO ITOCTABJIEHHOM MEeTpPOBOH
nuHedKu pasHa 50 cM, a oT sepeBa — 6 M. Kakosa BrIcoTa nepesa?

Hocmamounwviii yposens

HeyjioBeK NPOXOAMT B CTOPOHE OT BUCHIIEr0 Ha HEKOTOpPOM BBICOTE
¢honapsa. Byzer nM TeHb OT €ro rosioBel ABMIATHCA € NOCTOAHHOMN
CKOPOCTBIO, €CJIH YeJIOBEK HJeT NPAMOJIMHEHHO U paBHOMepHO?



MaroBas ameKTPUYECKAA JaMIIOYKAa B BHAe Lrapa AguaMerpoM 6 cm
oceemaer riaobyc nuamerpom 26 cv. OunpefenuTs AHAMETP IIOJHOM
TeHd OT rnoOyca Ha creHe. Paccrodanme or OeHTpa JaMIIOYKH [0
neurpa raobyca 1 M 1 oT neHrpa rnodyca 10 cTeHbB — 2 M.
DneKkTpoJaMIia IIoOMellleHAa B MaToBwiil map paguycom 20 cM M mOJ-
BelIeHa Ha BbicoTe 5 M Haz mojom. Ilog mammoit Ha BeIcoTe 1 M OT
[IoJia BHCHUT HenpoapauHblid map paguyca 10 cv. HaiTi pasMepnl
TeHU M TMOJYTEHH Ha MOJY.

JnexTpUyecKas JaMma, IOMelleHHas B MAaTOBBIM 1LIap AHaMeTpoOM
50 cm, noaBeineHa Ha BeIcoTe 4 m Hajx mosoM. Ha Kakoii BBICOTE
IIOABEeNIeH TOJ JIAMITIOH Henpo3pavyHbIH IIap auamerpom 25 CM, ECJH
Ha noJay ofpasoBajack TOJNLKO nonyress? HailiTm paszmeps! aTo# IIO-
JYTEHH.

ConHile 3aXOJAHT 3a XOJM, HA4 BeplUIlHe KOTOPOro CTOUT OJHHOKOE
nepero seicoToif 30 M. Ha kakoMm paccTOAHMM OT JepeBa HAXOMHUTCH
yeJIOBEK, €CJIM €My KajKerTcs, 4TCO BBICOTA [epesa paBHa JHAMETPY
CONMHEYHOTO AuckKa?

IIra crosbuKa, MMeEIOINNE OAHMHAKOBOK BhIcOTy 1,2 M mOCTaBIEHBI
BOJTUBHY VAWYHOro )oHAPA TAK, YTO PACCTOSHHIE OT OCHOBAHMA yJIHY-
Horo ¢oHapa 40 OocHOBaHHWiI cronbuxoe ornuuaiorca xHa 0,8 M. Ilpn
aTOM TeHH, oTOpackiBaemble cronbuxamu, oriauuaiorca Ha 0,4 M.
HaiiTu BBICOTY, HA KOTOPYIO NOJABeNIeH )OHADE.

Buicoruil yposeens

BeprukanbHbiit Imect BbICOTOM 1 M, MNOCTaBJIeHHBIA HeJLAJIeKO OT
yianuHoro ¢onaps, ordpaceiBaer TeHs JuuHOII 80 cm. Eciau paccros-
HHe MexxJy (poHAPHBIM CTONOOM M IIECTOM yBeJaH4YuTh Ha 1,5 M, TO
aauHA TeHu Boapacraer jno 1,3 m. Ha wkakoit BeicoTe H HaAXOAUTCH
¢oHapn?

Tenjoxos NPOXOAUT MHMO CTOfANeil Ha AKOpe IUXyHBl. B MOMeEHT
Haubonpiuero coam:xkenud GouMaH LIXYHBI BRITATHUBAET PYKY BIepen
M, TJIAJTA TOJABKO NPABLIM I'1a30M, 3aclOoHAeT OOJBIIHM MAaJbIeM BbI-
TAHYTOI PYKHM HOC Terutoxofa. OTKpPBIB JIeBBI [VIA3 M 3aKPLIB MPAaBBIi,
OH BHJAWUT, YTO TeNephb €ro najel 3aKpbIBAGT KOPMY TeILIOXoja.
Boimand MrHOBEHHO M AOBOJILHO TOYHO HA3BLIBAET PACCTOAHHE A0 Ter-
Joxoxa. ITonpoOyiiTe W BEI 8TO caejiaTh, €CJIM M3BECTHO, YUTO JIHHA
rerroxona 100 M, anuHAa BeITAHYTOH pykm Oonmana 60 cm, paccros-
HUEe Me;xay spauxaMmu 65 MM.

OmnenuTre pasMep 06JaCTH TNMOBEPXHOCTH 3eMJH, TI'/ieé ONHOBPEMEHHO
HaGmonaeTca COoJHeUYHoe saTMeHue (nosHoe MM uacruuHoe). Pagmuyc
Conuna 7:10° xm, pagnyce Jyusr 1700 xm. Paccrossnue ot deman no
Conuna 1,5:108 km, or Bemun g0 Jlyusl 3,8:10° kM.

B scHeil Oezobnaunpiit Beyep JNY4YM 3aXOAALIEr0 COJHIIA MONAHAIOT B
3ATEMHEHHYIO KOMHATY uepes3 Y3KYI0O MOPH3OHTAJBHYIO IIeJIL B CTAB-
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He. Hnuua wesn 6 cM, paccrosHMe OT OKHA 40 NPOTHBOIMOJIOIKHOMN
crenpl 3 M. Kakosa Qopma cBeToBOro nATHa Ha cTeme, ecaM CONHE-
HBIE JIyHH TIajaloT Ha Hee Noj UpAMBIM yriaom? OueHHTE pasmMeps
CBETOBOI'0 NATHA. YTO NMPOMBOHAET C NATHOM, €CJM YMEHBIIATH IITH-
puny menu? Tauny?

Connedunble nyuw, NpoXoAs CKBO3L MANEHBLKME OTBEPCTHA B JINCTRE

AepeBa, NAlT HA 3eMJIe CBeTJIble IIATHA B (hopMe 3JLITUNCOB ONHHAKO-

BOH ()OPMBEI, HO DasHEIX pasMepoB. BonbINAA 0CH CAMEIX KDYIHBIX
aJnuncoB 16 cm, a mamaa och 12 cm. Kaxosa Brrcotra H nepesa?
ITog xakum yrioMm k FOPHU30HTY MANAIOT COJHEYHble Jyuu? YriIoBoi
pasmep conHeyHOTro Aucka 9,8-10°2 pan.

[OpU3OHTANEHEIH NTHHEHHBIT CBETHILHIK OJIUHON 2 M, 3aKpenJIeHHEIH
Ha crosbe BLICOTOI 5 M, OCBEIaeT BepPTHKATLHBII KBAPATHBIM IITAT
CO CTOPOHOM 3 M, PACHOJIOKEHHBIH HA IIOBEPXHOCTH 3€MJIM HA pac-
CTOAHUM 4 M or cronba. Haifitu pasmepn! Tenu u MONYTeHH, eciu
CBETHJIPHHMK IapaJjljieNieH IJIOCKOCTH IITUTA.

paboma

———
3AKOH OTPAXEHHSA CBETA
—_—

Havwanvnoil yposenw

Ilokaxure Ha 4Yepreske yrisl majeHuA W oTpaxeHuda ceera. Coop-
MYJHPYHTe 3aKOH OTpPaXKeHMUs CBeTa.

¥ron majeHus CBETOBOTO Jyua Ha OTPaMAaIIyI0 MOBEpPXHOCTL 80°,
Iloxaxure aror yros Ha yeprexe; 1300pasuTe Ha HEM OTpAaKeHHBIH
ny4.

HeMy paBeH yron majeHusA Jyda HA IJIOCKOE 8ePKAaJI0, eCJaH yroJ
ME&XAY NafamliuM JyYOM M OTPaeHHBIM paBeH 60°7?

JIyu cBera majaerT Ha IUIOCKOE 3epPKAJIO nog yraom 40° K ero mno-
BEPXHOCTH. HYeMy paBeH yros orpamenusn?

Jlyu cBera najaer Ha IJIOCKOe sepxajyo nox yriom 30° K ero mosepx-
HOCTH. ‘IeMy paBeH yros MexXAy MajaioliuM Jy9oM U OTpaXXeHHBIM ?
ITpn xaxom yrsie nmageHus yrog MeXJy majalollliM Jy4YoM H OTpa-
JKEeHHEIM paBeH 60°7?

Camocmoamensnasn 12

Cpednuil yposenw

JIyu ceera nagaer Ha naockoe sepkasno. Bo CKONBKO pas yroys Memmay
HafaloIuM JTYUYOM ¥ OTPaKeHHBIM GoJblle yrja nageHuda?



Vroa Mexay NajaioluM Jyd4oM W ILJIOCKMM 3ePKaJIOM paBeH yriay
MesKAY MafaiIiuM JYIOM M OTpaXKeHHBIM. HeMy paBeH yroa najgeHuA?
Kax MaMEHHTCH YIoJ MexAy NajalollliM Ha NIOCKOoe 3eprajao u OT-
paskeHHBIM JIyYaMH¥ TIPH YMEHBIIeHHH yIJyia NajeHus Ha 5°7

Yron MexIy NagjallidM ¥ OTPaXKEHHBIM JIy4aMM COCTaBJIAET 50°.
[Ton KAKUM YIJIOM K 3epKajly najaer CBeT?

2/8 yraa MeRny MafajolluM M OTPa)KEHHBIM JyYaMH COCTaBJIAT
80°. Uemy paBeH yroJa nageHus jgyda?

Vros mameHMsA JAyda HA MJIOCKOe 3epKaso yeenmumau ot 30° mo 45°.
Kax MBMEHHMTCS YIOJl MeMJy TMAajaoliiM B OTParKeHHbIM Jy4oM?

Hocmamounbsiil Yypoeers

a) Iloyemy B TeMHOH# KOMHAaTe BHJHEI TOJBKO Teé NPeAMeThl, Ha KO-
TOpBIE B JAHHBIH MOMEHT HanpasyeH cBeT doHapuKa?

6) IIyuyox mapajjeJbHBIX Jyded HaeT U8 NMPOEKIHOHHOrO anmnapara
B rOpPM3OHTANBHOM HanpasneHuu. Kax Hajgo pacmojIOKHMTE IJIOCKOE
gepKaso, 4TOOBI TOCJE OTPAMKEHHA MYy4YOK IIeJ pepruraasuo? Cre-
naliTe yeprexx U 00BLACHHTE OTBET.

a) TTouemy OxHa JOMOB [HeM BCEerja Kaxyrcs Oojee TeMHBIMH, €M
CTeHBI A0MA, AAJKe eC/IM CTeHbl OKPAIIEeHbLI B TeMHBIH 1BeT?

6) Tpebyercsa OCBETHTh JHO KOJNOALA, HAPABUB HA HEro COJHEYHbIE
nyuu. Kak Hago pacmoyioKUTh IJIOCKOEe 3epPKAaJIo, eCJIH JyH4H ConHua
[mazaoT K 8eMHOI nmoBepxHOCTH noj yriaom 60°7

a) Orpa)keHHBI OT TIJIAJKONI IMOBEPXHOCTH IpejMeTa MYUOK CBeTa
BCerJa MeHee ApOK, 4em najgaromuii. ITouemy?

6) Jlyun, uaymue or CosHua, ofpasyoT ¢ rOpM3OHTOM YroJ 24°,
Kax, MCnoJb3ys IJIOCKOE 3ePKaJI0, HANPABUTH UX NapajesbHO JH-
HHUHU ropusonra?

a) CnpaBefIUB JIM 3aKOH OTpa)KeHUA CBETA B Ciyuyae NajeHHsd CBeTa
Ha jauct 6enoi Gymaru?

6) Kax Hago pAaCIIOJIOXKHUTE ILJIOCKOE 3epKalo, yroOLl M3MEHHUThL Ha-
IIpaBjleHUe COJIHEYHOIO Jyda HAa FOPH3OHTaJbHOE, eCNH Jy4, IpOoX0-
IA CKBO3b MAJIOe OTBEpCTHE B cTaBHe, obpasyeTr C FOPHU30OHTANBHOM

MOBEpPXHOCTHIO cToJa yroa 50°7

a) ITouemy B cBere dap aBTomMObmMis Jyska Ha Acdajbre KayKercd
BOXUTENIO TEMHLIM MATHOM?

6) Ha cTeHe BepTHKAaNbHO BMCHUT 3€pKal0 TAK, YTO €ro BePXHHI
Kpall HAXOAMTCA HA YPOBHe BepXHeil 4acTH IrOJIOBRI yesjoBexa. Jlnu-
Ha sepkasia 80 c¢cM. Beime Kaxoro pocra 4YeJIOBEK HEe CMOXeT YBHIETH
ceba BO Bech pocT?

a) Uem oTIMuAeTCH 3epKaibpHoe oTpaxcenue or auddysnoro?
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6) ConneuHnle Ny4YM COCTABIAKT C NMOBEPXHOCTBIO SemJyu yroa 40°.
Ilox KakuM yriaoM K TOPH3OHTY CHIEIYEeT PACIOJOMKHUTH IJIOCKOe 3ep-
Kano, 49To0bl M3MEHWTh HATpaBJeHWe Jyda BHYTDL Y3K0ii TpyOHI,
BPBEITOH BEPTUKAILHO B ITECOK?

Buvicoxuil yposenwv

a) Mo2«HO 1M YBUIETh NOBEPXHOCTh 3epKanua?

6) [Ba miIockux seprana ofpasyioT AByrpaussiii yron. Ha ogxo us
3epKaJjl 1o HeKOTODPLIM YIJIOM IIajaeT CBETOBOH Jy4, JIeXKalUIHi B
IIJIOCKOCTH, IepHeHIUKyIApHOIl K pedpy aByrpaHHoro yraa. Ilocie
OOTHOKPATHOTO OTPa)keHHA OT KaxJOro M3 3epkKas, aToT Jyd Ilepece-

KaeT Nagalomuy gyd nog yriaom o. OnpeiennTe BeJHUHHY ABYTpaH-
HOTO yIJa Xx.

a) llouemy, Haxonsack B KOMHAaTe, TPYAHO VBHAETE IHEM CBOe OTpa-
YKeHUe B OKOHHOM cTerJe?

0) [IBa sepxana obpasyloT AByrpaHubiili npsmoi yron. Ha ary cuc-
TeMY 3epKaJ najaer Jgyd, NepneHAuKyasapHbIid pebpy yvria. Kak ua-
MEHHNTCA HAallpaBJieHHe PACIIPOCTPAHEHHA CBeTa I10CJe OTPAXKEeHUSA OT
IBYX NJOCKHX 3epran?

a) B yrpennune u npegseuyepHue uachkl oTpakeHne CONHIIA B CIIOKOMH-
HOM BOJl@ OCJIENMTENLHO APKOe, & B MOJZIEHb €ro MOMHO paccMOT-
peTk, He XMMypAck. O0BACHUTE 2TO ABJEHUE.

0) [Ba sepkana o0paayior aByrpaHHslii yron ¢ . Ha ogHo ms HuX

nmagaeTr Imoj yrJjioM o JIy4, HNeprHeHIMKYJIApHLIH pebpy yraa. Ha ka-
KOM yroj OTKJOHHUTCH 3TOT JyY IOCJIe ABYX OTpa)ceHunit?

a) fisnaerca nu OTpa’KeHHE CBETA OT KMHOMKPAHA 3ePKAJIBHBIM HJIH
paccessHHBIM? ~

0) Hebonpemioit npeJiMeT pacnojioxeH MEKAY ABYMA IMJIOCKHMU 3ep-
KajJamMu, [IOCTaBIEHHBIMU noJ yraom o = 30°, Ha paccrosHum [ =
= 10 cM OT NTHHHHM IIepecevyeHUA 3epkas GiaHIKe K ONAHOMY M3 3epKal.
Ha xaxom paccTosHHM X APYr OT APYra HaXOJAATCA IEePBbIeé MHHMEIE
Hao0pasxkeHUsA npeaMera B 3epranax?

a) IOnetit pribak, cugs Ha Gepery osepa, BUANT HA IVIAAKON NoBepx-

HOCTH BOJBI H300pakenue yrpeHHero Connna. Kyna nepemecrurcs
aTo naobpaxeHue, ecau on Oyaer Habnopars ero croa?



6) Ilepes NIJIOCKHM 3€pKAJIOM, COCTABJANIOIINM C BEPTHHKANBIO yTOJ

30°, pacnmojioKeH Kapasjall Tak, 49TO ero usodparxeHHe JIEXKHUT B
sepKaje B TOPU3OHTaNLHOM mmockocTH. Ilog Kakum yrjoM Pacriono-
»KeHBI IpYyr K ApPYry Kapanjgamn u ero uaobpaxkeHue B geprasne? Pe-
HIMTE 3ajlauy JJid cjaydas, KOrja OJMH M3 KOHIOB KapaHAalla xKaca-
eTcd IJIOCKOCTH 3epKaJa.

a) Ha moBepxHOCTH O3epa UM MOpA nporuB JIyHBI BHAHA CBEpKAIO-
mias JyEHas gopoxxa. O0bACHUTE, Kak ona ofpasyerca? MoKHO JU
1abaoNaTh IYHEVIO AOPOMKKY HA HACANLHO PJajiKoi, CIIOKOHHOM II0-
sepxHOCTH BOAbI? Ilowemy nopokKa Bcerjga HampabjeHa Ha HaOMIO-
,II;E.TEJIH?‘

6) JIBa ILIOCKHMX 3epKajia PACIOJIOMEHBI IIOJ YIJIOM APYr K APYyry, 4
MeXKAy HHUMH IOMEIEéH TO4YedHBIM MCTOYHHK cBera. HMaoOpaxenue
MCTOYHMKA B MEepPBOM 3epKajie HAXOAWUTCHA HA paccroaHuu a; = 6 cm,
a BO BTODOM 3epKaje — Ha PACCTOAHUM @y = B CM OT MCTOYHHKA.
Paccrosuue mexay uaobpaxenuamMu ucrounuxa [ = 10 cm. Hairu

yroj p Mex gy 3eprajaMh.

CamocmoamensHan 13
paboma | |

H30BPAKXEHHUE B
IIJOCKOM 3EPKAJE

Hauwanvuutii ypoeenv

Yei0BEK HJET II0 HANPABJEHHUIO K IJIOCKOMY 3epKaly €O CKOPOCTBIO
2 m/c. C KaKoif CKOPOCTHIO OH MpubiMIKaercs K cBoeMy maobpae-
HHU10?

IleBOUKa CTOUT B IOJYTOpA MeTpax OT IJIOCKOI'0 3epKaja. Ha xaxom
paccTosHUM OT ce6s OHA BUAMT B HeM cBoe usobpaxenue?

YenoBeK CTOMT Iepesi BEePTHKANBHBIM IJIOCKHM 3€pKAJIOM Ha pac-
crogHUH 1 M or Hero. KakoBo paccrofsHMe OT UejJOBeKa 70 ero Hao-
OpaskeHUA?

Ha crose jaexuT 3epraso. Kak HamenuTca u3oOpakenue JIOCTPHI B
aTOM 3epKaJie, CJH 3aKPHITh IIOJOBMHY 8epraja?

Kaxne (meuarHsie) OykBel andaBuTa He M3IMEHHAIOTCA IIPH OTpaXe-
HHMH B MJIOCKOM 3epxane?

Yenopex npubiamixaercs K IJIOCKOMY 3epKaly €O CKopocTeio 1 m/c.
C KaKoil CKOPOCTBIO HYIKHO YJAJATE 3€PKAJO OT 4YeJIOBeKa, 4ToOhI
PACCTOAHME MeMY 4YeJIOBeKOM M ero u3obparkeHneM He MeHAJIOCH?
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Cpednui yposcens

IIpeamer HaxXoauTCA OT IJIOCKOTO 3epkana Ha paccrosaun 20 cm. Ha
HAaKOM DPaCCTOAHHMHM OT NpegMeTa OKaMercda ero maobpa’KeHHe, ecau
npeaMer OTOABMHYTE Ha 10 cm or 3eprana?

C kaxoif ckopocTeio aBHIKeTCH H30GparkeHHe IPUAOPOMXKHBIX CTOJ-
00B B IJIOCKOM B3epKajie BOAUTENA ABTOMOGHIIS, €CIHM ero CKOPOCTh
paBHa LT

B kakoM ciyuae moBepxmocTh paccemBaer majalomuit Ha Hee cpetr?
Ilouemy?

KakoBsl ocoGeHHOCTM W306paKeHU, IIOJIy4AeMOoro ¢ , IOMOIIBIO
ILJIOCKOI'O 3epkKana? '
Kak uamenuTcs paccrosnmne Mexy [IpeMETOM M ero n3obpakeHHeM
B IIJIOCKOM 3€pKaJie, eCJIN 3epKaJio [IepeMecTUTh B TO MeCTO, rae Oni-
J10 n30bpakenue?

ITouemy wusofpaskeHHe NpeAMETAa B MJIOCKOM 3epKajié HAa3bIBAIOT
MHHMBIM?

Hocmamounwviii ypoeenw

ITocrpoiite maobpasxkenne nmpeamera AB B IIOCKOM sepkaye. Onpe-
Aenute rpaduyecky o61acTe BHASHUA 9TOTO NpPEAMETA B 3epKaje.

/B
A
wmm

IlocTpoitre msoGpaxcenne mpeamera AB B IIOCKOM 3epkaue. Onpe-
AennTe rpapuuecKy obaacTs BUAEHHMA BTOr0O NpPEAMETa B 3epKaJe.

B

/’

A

ITocrpoiite maobparkenne Tpex cperamuxca Touek A, B u C B mwioc-

KOM 3eprajyie. Onpenesnnre rpadpuueckn 06J1aCTh BHIEHHA naobpase-
HHA BCeX TOYEK B 3epKatie.

gB
A
o ¢C
)



4.

[locTpoitre maobpakemme TpeyrosbHMKa ABC B IJIOCKOM 3€pPKAJE.
Onpepesnre rpadbuuecky 06aacTh BUeHUA H300pakeHus.

N\

b

[locrpoiiTe nsobpaxenne NpAMoOyroabHuKa ABCD B mJIOCKOM 3€pKa-
ne. Onpepenure rpadudecku obnacTh BUAeHNA H300parkeHud.

B C
A D
YR

ITocrpoiiTe maobpaxeHne MHOI'OYroJbHHUKA B IIOCKOM 3€pKase. On-
penesuTe rpadpuvecKu o0IacTh BUACHHA nsobparmeHu .

~7

A A

Buvicoxuil ypoeens

B KaKHX TOYKAX KOMHATHI HOJIKEeH HAXOAMTBCA UeJIOBEK, 4TOOBI BM-
feTh B 3epKaje sKpaH TeseBusopa AB nenuxom?

A B

IIpa MJIOCKHMX 3epKAaJia PacloJioMdeHsl oA yIJioM APYTr K Apyry M ne-
pej HMMHM mnomemeH npeamer AB. I'ze ciaepyer pPacmnoJIOKWUTEL IJIA3

nabmonaTens, urobsl OJHOBPEMEHHO BMJETh BCe M30DpaskeHud, na-
BaeMbIe 3eprajaMu?

A

IlBa 3epKaJia pacloJioKeHbl Nnoj yrjoMm 120° ppyr K Apyry u nepen
HUMM TIOMEIeH Toueunslii ucrouHuk csera A. I'me ciepyer pacro-
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JIOXKHUTE r1a3 Habuogarens, 4TOOBl OJHOBPEMEHHO BHAETH BCE M30-
Opa)xeHusi, naBaemsble 3epragaMu’?

& A

;éﬂ .

4. Kax crmenyer pacnosomsuTrs Ba IJIOCKUX 3epKasa, UTOOHLl CBETAIIAA-
CA TOYKa M JBa ee H300parkeHUA JIeKalHM B BepLIMHAX PaBHOCTOPOH-
Hero TpeyroibHuKa? 3a5ady peinuTh rpadbnyecKi.

3. Jlyu ceera, maymiui U3 Touku A, IPUXOAUT B TOYKY B, OTpasuBIIKCH
OT niockoro sdeprana CD. [lorkasxure, 94TO «NOJYHHSAACH» 3aKOHY OT-
pPaxKeHusd, Jy4 «BrIOMpaeT» KpaTualinuil NyTh.

A B

C > D

6. B xomuare gnmHO#t L n BricoToil H BUCHT HA CTEHE NJOCKOe BepKa-
Jio. HenoBex CMOTDHT B 3e€pKAaJio, HAX0JfACh Ha PACCTOAHHHM [ OT crTe-
HbI, HA KOTOpPOl OHO BucuT. KaxoBa momxHa 6bITH MHHMUMAJNLHAS
BbICOTa /i 3epkaJia, yToOBI OH MOr VBHIEThL B HEM Hso0pa)ceHHe cre-
HBI, KOTOpas HaXOAUTCHA y HEro 3a CIIMHOM, BO BCIO eé BhicoTy?

Camocmoamenvnasn I1 4
paboma | & %

3AKOH INIPEJOMJIEHHA A
CBETA

Hauanvnuiil yposens

1. Iloxaxkure Ha PHUCYHKe YrJbl NAJeHHA M INPEJOMJEHMSA IJdA Jyua,
nazaiollero Ha rpaHUILY paspgesa JBYX cpep.

2. Kakoit yron — najienus unu npesnomsienus — Oyper Gonpime B CJry-
yae rnepexoja Jydya ceera U3 Bogayxa B crexJio? Chemaiite uepresx.
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Kakol yron — nageHus uiau npesomieHua — Oyzer fosblle B CJIy-
yae rmepexoja Jyd4a CBeTa M3 CTeKJa B Bo3nyx? ChenalTe YyepTeix.

B xaxom ciaydae yroJ npesoMJieHHs Jiyda paBeH yIUy NageHusA?

YTo Takoe OTHOCHTENBHEI Nnokasarens, npenomnexns? KakoBel ero
3HAYEHHU A

Yr1o Takoe abconoTHRIN TOKasaTenbs upesomyenusa? Kaxkosbr ero
3HAYEHHA?

Cpednuil yposenwv

a) Ha pucynxe nsofpa’eHo IpeyloMJIeHHEe Jiyua CBETA HA TDAHHIE
oByx cpen. Kaxkas cpesa ontudyecku 6osee rrornas?

I

I1

0) Ilouemy maobpaxxkeHue mpeameTa B BOAE BCerja MeHee SAPKO, 4eM
cam npeamert?

a) Ha pucyHke usofpa’keHO TIpejOMJIeHHEe Jiyda CBeTa HA T'DAHHIe
ABYX cpen. Rakasa cpena onTHuecku BoJsiee nioTHasa?

I\ IT

—— e

6) Ilpu KaxUX yCJOBHAX YroJ IpeoMJIeHHA PaBeH yray nageHus?
a) Ha pucynke msobpakeHo npesoMJieHHe Jy4a CBETA HA TPAHUILE
nByx cpen. Kakasa cpena ontuueckn 6osee nuoruasn?

I I1

.;7-4-:"_"_"'

0) Jlyu cBera majgaer HA IOBepXHOCTH BONbI mon yraom 50°. Kakos
yroJl MpejJoMJeHUs Jydya B Boje?

a) Ha pucyHke msoOpakeHO npesoMJIeHHe Jiyua CBETA HA IPAHUIE
AByXx cpen. Kakas cpeja onruuecku 6osee rioTHasm?

|
I
I

II
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2.

3.

64

6) Jlyu mepexomur M3 BOZBI B cTexjgo. HaiiTu Yool mafeHus, ecju
YyroJ mpeJIoMJIeHuA paseH 28,5°,
a) Haueprurs xoz syueit, nsobparkeHHBIX Ha PHCYHEKe.

BOIA

6) llon kakuM yrnom JOMKEeH MajaTh Jyd Ha'NOBEPXHOCTH CTEKJA,
4T00BI yros npenomiaenus Gui1 B 2 pasa MeHbIIIe yrJa najgeHusa?

a) JIyu ceera nagaer us Bosayxa B crexso. Mso6pasure gamsueftmmit
X0[ Jy4a. :

6) Jlyu csera majgaer Ha rpaEuIy pasygesna cpen BOBAVX — ¥MUIKOCTH
nox yryiom 45° u npesiomugercda nmog yraom 30°. KaxkosB nokaszarens
npenomyeHuA xuarocTu? Ilpn kakoM yrie mageHUs yroa MeM Iy
OTPaXEHHBIM M IIPEJIOMJEHHBIM Jy4aM# cocTaBuT 90°7

Hocmamounuviii yposens

a) Ilouemy JN03KKa, MOCTABJEHHAA B CTAKAH C BOJIOH, KAMETCHA H30-
I'HYTOI?

6) Kamymascsa rnybuna sogoéma 3 m. Onpenesnure HCTHHHYIO IJIV-
Ouny Bosoéma. ITokasarens nmpesomyaeHus Boas! 1,33,

a) ITouemy, Haxopsch B JOAKe, TPYAHO TOMACTh KONbeM B puiby,
MJIaBAIOIVIO HeBlaJleKe?

6) JIyu, orpax€HHBI OT NMOBEPXHOCTH CTEKJA C IOKAa3aTejeM nmpe-
aomnennsa 1,7, obpasyer c mpesOMJEHHBIM JYYOM NPAMOH YroJl.
OnpeznesuTe yron najeHust ¥ yroJ mpeoMIe .

a) JloGoit BOzoeM, AHO KOTOPOro XOpPOWIO BM/HO, BCErJa KAIKETCS
MeJibye, 4eM B JeiicTBUTeNbHOCTH. [Togemy?

6) B nuo npyzna B6HIM BePTHKAIBHO IIECT BHEICOTOH 1 M. Onpenenure
AJIMHY TEHH OT IlIeCTa HA JHe NMDPY/Aa, eCJOH YIroJl MalleHUsd COTHEeUHBIX
nygeit 60°, a mecr menUKOM HaxomuTCs NOA BOxoM. ITokasaTens
npeJioMJeHHA BOALI 1,38.



a) Ilouemy msoOpaxkeHue nmpejMera B BOJe BCerjga MeHee ADKO, UeM
cam npeamer?

6) Ha ague pyubs JemxuT KaMemek. MaJbYMK X0YeT TOJKHYTH Ero

naaxod. Ilpumenusascs, ManbuuK Jep:KUT nanky nox yrjom 45°,
Ha xaKoM pacCTOAHHH OT KaMelIKa BOTKHETCHA MAJNKA B THO PYYbd,
ecau ero raybuna 50 cm?

a) Kamymkmn, mesxaiive Ha AHe BOjoeMa, KayXyTcA KOJeGIIOI{MMHCH,
ecJIi MOBEPXHOCTh BOZABI B BOJOEMe He coBceM crnoxoiiHas. [louemy?

0) Cpasa BOuTa B IHO PEKH M BO3BHIIIAETCH Hax Bomoil Ha 1 m. Imy-
6unHa pexu 2 M. Onpenenure AJIHMHY TEHH CBAM HA ITOBEDPXHOCTH BOJBI
M HA JHEe PDeKH, KOrja BBICOTA COJIHIIA HAJ rOpM3oHTOM o = 30°.

a) Ecau nmocMOTpeTs Ha OKPYXKAIOU[ME TeJia Yeped Tenblif BO3YX,
MOOHUMAICIIUNICA OT KOCTpa, TO OHM KaXXYTCA «JIpOoMaimmmu». llo-
yemy?

0) Ha ropusoHTanbHOM JHe BOJoéMa, uMmewoero raybuny 1,2 M,
JIEUT TJAOCKOe 3epraino. JIyu ceera majgaer Ha TOBEPXHOCTHL BOABI
mog yraom 30° Ha xakoM pacCTOAHHMH OT MeCTa MajeHHd 3TOT Jyd
CHOB& BBIWJAET HAa IIOBEPXHOCTH BOJBI ITOCJIE OTPayKEHUA OT 3epkrasa?
Ilokazarens npenomaenus soasl 1,33.

Buvicoruil ypoeens

B scubll conHeuHbId AeHb cTOANIMI Ha JHE o3epa BOAOJA3 BMAUT B
BONHOM «3epxajie» y cebA Haja TOJIOBOH OTpa{eHHe BCEX YYACTKOB
OHA, HAXOLALIUXCA OT Hero Ha paccrogHuu 10 m u Oonee. Kaxosa
rnybuna oszepa? Pocr Bogonasa 1,7 m.

Ecnu cmorpeTh cBepxy Ha HerayboKHMH BONO8BM € YHCTON BOAOI, TO
JHO XOpOIIC BHAHO, OJHAKO I'Jy0OMHA BOJNOEMA KaXKeTcd MeHbIIeH,
yeM OHA eCTh B AeHCTBHTENBLHOCTH. Bo cKONBKO pas?

Tonkas creknaHHaA cdepa paguycom 25 cM ¢ nMoKasaTeseM IpPeJIOM-
JeHuA crexja 1,5 samonHeHa BOJOH € ToKasaTesjeM IpPeJIOMJIEHUHA
1,33. Ha cdepy nagaer nmywyoxk napaiiensHelx ayueif. Onpemenurts
NJIOIAAL [IOBEPXHOCTH, B lIpefesax KOTOPOH Jy4YHM NPOHHKAIOT B BOLY.
Priba, naxonamasaca Ha raybuHe 1 M, CMOTPUT BEPTHKAJIEHO BBEPX B
rnasa peibonoBy. I'osoBa pribosioBa HaxoauTcs Ha BbicoTe 1,5 M mapg
BofoM. Kakum noxaskercs peibe paccrosnne j0 roJiossl pribonosa?

B cocys HAMUTLI IBE HECMEIUNBAIOIMECHA KUJKOCTH C NOKA3ATeIAMHU
npeaoMmJieHuA ny = 1,3 ¥ ne= 1,5. Ceepxy HAXOAUTCA HHIKOCTHL C
MoKAasaTeyNeM IpejyomJjeHus n,. TonuuuHa eé cinoa 3 cm. Toanuua
CJIOA BTOPOH UAKOCTH & cm. Ha KakoM pacCTOAHUMM OT TOBEPXHO-
CTH HAKOCTH OyJerT KasaThCA PAaCHOJIOMEHHBIM OHO COCYIa, ecnu
CMOTpPETh HA HEro CBepxy uepea obe :KUJKOCTH?

Ha nne Gacceiina, 3amosiHeHHOTO BOJIOH, JIEJKUT ILIOCKOE 3epKAJIO.
YesioBEK CMOTPUT BepTHKaJIbHO BHU3 ¢ Oopruka GacceilHa u BuauT
oTpa)keHue cBoero Juna. Ha KaKxoM paccTOAHHMH OT NMOBEPXHOCTH BO-
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Abl OHO HaxopurcA? ['nybuma Gaccefina 2 M, paccToaHHe OT JIHITA
YeNOBEKAa N0 ITOBEPXHOCTH 2 M.

Camocmoamenvuan |4 =
paboma | *'™

IIPEJJOMJEHHE CBETA B
IIJAOCKOINMAPAJIJEJBHOMH
IHNJACTHHEKE M ITPHUH3ME

Havanvnoii ypocens

1. Hagweprurs xo0n Jayua csera 4Yepes INpHUaMy, u300paKEHHYIO Ha pH-
CYHEKe.

A5
__+

2. Haueprutr xop nyua cBera uepes NPpU3MY, H300paKEHHYI0 Ha pH-
CYHKe.

30°

3. HavepruTts X041 snyua cpera Jepes npHsMy, H300pa)kéHHYI0 Ha pH-
CYHKe.

45°

4. Haueprure Xop nyua cpera uepes npusmy, u3obpayénnyro Ha pu-
CYHKe.
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5. HaueprHTk XO0J JyYa cBeTa uyepesd npuaMmy, u300pa)kéHHYIO0 Ha PH-

CYHKE.

45°

HauepTuThk XO0A Jy4ya CBeTa Yepe3 NPHU3MY, H300pakéHHYIO HA pH-
CYHKE.

45°

Cpednuil yposens

Ha nnocxkonapanirenbHyI0 MAACTUHKY M3 CTEKJa TAJaeT Jyd CBeTa
nmox yraom 60°. Tommuua niacTHHKM 2 cM. BeIYHCIAHTE CMeEIleHHE
Jayda, eciay roxasarenb npejoMmjeHus crexya 1,5,

Cmerienve nyda cBeTa, BEIZLIBAEMOE €ro NPOXOXKAEHHEM Yepea CTeK-
JIAHHYIO TJIOCKONMAapanjie/ibHYI0 MNJIACTHHKY, paBHO 3 cm. Kaxosa
TOJIIIMHA IJIACTHHKY, CJIM yroJl NajgeHMA Jyda Ha IIJJACTHIHKY paBeH
60°, a mokasarejs npeJoMJeHnd cTeraa 1,5.

Jlyd ceera nagaeT M3 BO3AYXA HA ILJIOCKONApPAJJeNLHBIH CJIOH IVIH-
nepuHa. OnpeaenuTe TOJNIIKMHY CJHOH INIHIEPHHA, €CIH YroJ NajgjeHusda
ayda 45°, 6oxosoe cmernesnue ayda 0,03 cm, a moxkasaresb MpeaoM-
JIeHHuA raunepuHa 1,47,

Jlyu ceera najgaeT M3 BO3AYyXA HA IJIOCKOINApPAJJIENBHYIO CTEKJIAHHYIO
IJIACTHHKY € MNoKasatejiemM npeaomyienusa 1,73 nox yraom 60°. Ka-
KOBa TOJIUIMHA TUIACTHHKM, €CJH MIPU BLIXOZE U3 Heé Jy4 CBeTa cme-
CTHUTCA Ha 2 ¢cM7

Ha nyockonapajienbHy0 NMIACTHHKY Tonmunoit 10 cM magaer myu
ceera nox yraom 40°, ITpoxonsa yepes mmacTHHKY, OH CMellaeTCsA Ha
3 cM. HaiiTh MOKasaTesb NIpeJOMJIEeHUA BelllecTBa IUIACTHHKH,

JIyd cBeTa Iajaer Ha NJOCKONAPAaJIJIeNbHYIO CTeKJIAHHYIO IITACTHHKY
IoJ yIyioM o, CuHyc Koroporo pased 0,8. Boimmegmuui M3 NIACTHHKH
Ny4 OKAs3aJICH CMEILEHHBIM OTHOCHUTENbHO MPOJOJIMEHUA Nagalolero

ny4yxa Ha paccrofnue 2 cM. KaxkoBa TOJNIHHA NJACTHHKH, eCJHU II0-
KasaTeJsb NpejoMaeHus crexiaa 1,77
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Hocmamounsiii yposens

I[ToxkazaTe XOn Jyda CBeTa 4Yepe3 IPH3MY, NPEJOMJIAIONUIHI Yyroa Ko-
Topoit A = 50°, a noxasarens npemomaenunsa 1,74. VYron nagerus

Jyda Ha JIeBYIO I'paHb paseH 60°.

A

B C

IIpesomaaromuit yron npusmsl 45°. JIyy cBera BBIXOAUT M3 HNPHU3MBEI
IOf TEM JKe YIJIOM, TOJ KAKNM OH B Heé BXomuT. IIpH 8TOM Jyu OT-
KJIOHAETCHA OT IEepPBOKAYANLHOTO HanpaBJNeHUA Ha yroa 25° Onpene-
JIHTEe MOKAasaTeNk NpPeJIOMJIeHHA Marepuaia NpH3MElL.

Hu>XHAA NOBEPXHOCTH ILJIOCKOIAPANJIEJbHON CTeKJIAHHON HAACTHH-
KU nocepebpena. Ha nnacTHHRY cBepxXy majgaer Jgyd cBera. B pesyib-
TaTeé OT Heé OTPAXKaloTCA ABa IapajjlefIbHBIX Jyd4a, HMAVIIMX Ha pac-
croguun 20 MM apyr or apyra. OnpexenuTe TOJINMMHY IIJIACTHHKH, ec-

JIM Yroa najgeHus ayda paseH 60°.
ITpenomasatomuit yros npnamel A = 80°. Ha eé neByo rpaHs najgaer

cBeTOBOH Jy4d mox yraom 60°. [lokaskure Xoh Jyua uepes IIpU3MY,
ecJIM NMoKasaTejib IpeJIOMJEeHHA BelllecTBa, H3 KOTOPOro Ha3roToBJIeHA
npusma, pasex 1,73.

A

B C

JIF'-I CBeTA NajaeT Ha ILJIOCKOMAPANJIeNIbBHYIO CTEKNAHHYIO IIJACTHHKY

nmox yraom 60° x Hopmanu, OnpeneIHTE, IO KAKHUM YIVIOM OH BBIH-
JeT U3 MJACTUHKH M HAa CKOJIBKO CMECTHTCH BBIXOJAINUIN Jyd, ecJu
TOJIIIMHA IJIACTHHKM paBHAa 10 cMm.

IlnockonapannenbHas CTeKJAAHHAA TMJIACTHHKA ToauiuHON 4,2 cMm

HaxoguTcA B Bome. JIyu cBera majaer Ha NMIACTHHKY nox yriaom 60°,
Ilog xakum yriom Jsyd, NpoiifiAa CKBO3b IJACTHHKY, BhIHZeT M3 Heé?
KakoBo cMemieHMe nyda IIpH BBIXOAe ero u3 niaacTuHku? A6conror-

Hble TOKA3ATEJH IIpeJIOMJIeHHA BOAbI M CTEKJA PABHbLI COOTBETCTBEH-
Ho 1,33 1 1,5.

Buicoxkuil yposens

Onura w3 rpaHed CTeKJAHHOH NPH3EMBLI C IPEJOMIAIOIIUM yraoMm 60°

npuMbIKaeT K Boje. Ha pmpyryio rpame magaer moz yriaom 40° nyu
cBeTa, KOTOPhIH IOCJIe ABYKDATHOIO NPEJOMJIEHUS BXOJHT B BOXY.



ITox KaKuUM yriioM Jy4 cBera BhIXOAMT M3 npusmhul? Kakos yros or-
KJIOHeHUHA Jy4Ya OT NmepBOoHavyanbHOro HanpaeleHusa? Iloxm kakum yr-
JIOM CJIelyeT HaIPaBHThL JIY4Y CBeTAa Ha IpaHb NpU3Mbl, 4TODLI OH He

BeIIDeJT B BoAy? AOCONIOTHEIE MOKa3zaTenu npeJOMJIEHHA CTeKJa H
BOJABI paBHEI cOOTBeTcTBeHHO 1,6 11 1,3,

Jlyu ceera mamaer mox yriom 45° pa IJIOCKONAapANIeJBEHYI0 CTeK-
JAHAYI0 naacTMHKY. HadepTure Xox sayueil: oTpakéHHBIX, IIPEJIOM-
JIEHHBIX M BBIXOAAIIMX M3 NMNacTMHKH. HalfiTu HanpapieHue BLIXO-
AAAX JIydYel ¥ CMelleHHe JydeH BHYTPM mJIacTUHKM. TOMIIHHA
ninacTuHKH 10 cMm.

Ceuenne cTeKNAHHOH MpU3MEI HMeeT GopmMy pasHoOeapeHHOTO Tpe-
yrombHuka. Ogua ns rpaneil mocepebpena. Jlyu csera majsaer HOp-
MaJbHO Ha APYIyI0 HemocepeOpeHHYIO rpaHb M MOCJE ABYX OTpAaKe-
HUH BBIXOJMT 4Yepes OCHOBAHHE IPUBMEI NEPIEHAMKYIADHO eMy.
Haiigure yrael npuamel.

Haiitn nonoxenue nsobpaykenus o6beKTa, PACIOJNIOKEHHOrO Ha pac-
CrofAHMM 4 CM OT mnepegHeil MNOBEPXHOCTH IJIOCKONAPAJIIEILHON
CTEeKJAHHOM IIACTHHKH TOJIMHOM 1 cM, mocepebpenHoil ¢ samueit
CTOPOHBI, CYHUTAafA, YTO IIOKA3aTeJb IPeJOMJIeHHMS IIJIACTHHKH DaBeH
1,5. HsobpaxeHune paccCMaTpPHBAETCA MNEPNEHAMKVIADHO K IIOBEPX-
HOCTH ILJIACTHHKH.

MonoxpomaruyecKuit Jyu cBeTa IazaeT NeprneHAUKYJIAPHO Ha BOKO-
BYI0 Ir'DaHp NPH3MBI C mOpejoMasiomuM yriaoMm 30° ¥ BRIXOXUT M3

npusMmel rox yraom 64°10'. OnpezesnThk moKasaTesb IIpeNOMJIEHHA
MaTepHaja, 3 KOTOPOro M3roTOBJIEHA MPHU3MA.

Ha Gokosyio rpamp paBHOGeApeHHOH NPHM3MEBI IafaeT Jayd, WAyl
napanjejbHO OCHOBAHMWIO MpH3Mbl. IIpH Kakux ycaoBuax nayw,

NMpoUaA NpU3MY, He H3MEHHT cBoero Hanpasieuus? ChoemaTs mo-
CTpOeHuA.

Camocmoamenvhnasn 1 6
paboma | "™

ITOCTPOEHHE
H30BPAXKEHHUNU B JIJUH3A

Havuanenoiii Y pogers

Yro rakoe snnesa? Kakoprer ee cpoiicrBa? Kaxkue THOBI JuHZ BRI
aHaeTe?

HTo MBI HA3LIBAEM IJIABHOI ONTHYECKOH OCHIO JUHBEI? Haobpazure
ee Ha pucyHke. Haueprure no60YHYIO ONITHYECKYIO OCh.
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Yro Takoe doryc auussl? Croasko doxycoe umeer nunH3a? Iloxa-
JKHTE MX Ha DHCYHEKe.

H3o6pasuTe cXeMaTHIHO BBITYKJAYIO M BOTHYTYIO nuH3bl. IIpoBenure
¥X ONTHYeCKHe ocH, 0003HaybTe OITHYECKHEe LEeHTPhl 9THX JIMHSI.
YxraxxkuTe GOKYChI JIUH3.

Kak npenomiaser nyum Beinykjgaa auHsa? [lodemy ee HAsSBIBAIOT CO-
6uparoniei? Iloka)kuTe X0oJ NPOHM3BOJBHOIO Jyda Yepes cobupalo-

VIO JTHH3Y.
Kax npenomaser nyuu Boruyras Juusa? Ilouemy ee Ha3BIBalOT pac-

cemBawmein? Iloxa:xk¥uTe X071 IPOH3BOJBHOTO JIyda 4Yepes paccem-
BAIOIYIO JIMH3Y. v ‘

Cpednuil ypoeens

[TocTpoiire maobpaxxeHue maHHOrO mpeamera B JjnHse. Haxoe aro
naobpaxxenue?

B A |

A F

oF F

v

[TocrpoiiTe H3obpa)keHue AaHHOro mpexMera B JuH3e. Kaxoe aro
uzobpanenue?

[Tocrpoiite maobpaskeHme AAHHOrO mnpejaMera B JuH3e. Kakoe aTo
nsobpakenue?

: \/
T i
F F
/\



4.

ITocTpofire uaobpaskenue JNaHHOTO IpeAMeTAa B JUH3e. Kaxoe aTo
H30bpaxenue?

Ha pucyHKe mokasanbl riaBHas ontudeckas ocs MM JIAH3bI, TIPel-

mer AB M ero usobpaxkenue A;B;. Onpegesnure rpaHuyecK I10J0-
JHEeHHEe ONTHYEeCKOro UeHTpa U (GOKYCOB JUHSIEI.

A

B B,
M M
lAI
Ha pucynke nokasauel riaBHas ontuyeckas ock MM auHSHI, npemn-

meT AB u ero uaobpaxkenme A;B;. Onpenenure rpadH9ecKH moJIo-
HEeHHe OITHYECKOro 1neHTpa M GoOKYCOB JHH3LIL.

A

B |

M

Ha pucynxe moxasaHsl rjaBHad onruyeckas ocs MM JIUH3bI, Ipes-

mer AB u ero uaobGpamenue A;B;. Onpenenure rpayecky mnoso-
JKeHHe ONTHYEeCKOro HeHTpa M (POKYCOB JMH3LI.

A5

f A

s, |
M—L2 B M

Onpenenure mMocTpOCHHEM MOJOMeHHe (DOKYCOB JHHBHI, €CJIH s3amaHa
rnaBHAaA ONTHUYECKAA OCh U XOJ IIPOM3BOJILHOIO Jyua.

_—r’A\
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9. OnpegenuTe MOCTPOCHMEM IOJIOMNCEHHE $OKyCcOB JINHBLI, €CAHU 3aKaHA
rnaBHAA ONTHYECKAA OCh M XOJ NPOHM3BOJILHOrO JIyUa.

N
/N

10.Ha pucyrke mokasano mosoKeHHe OnTHueckod ocm MM TOHKOH

JTUH3Bl M XO# ny4ya ABC. Halinure mocTpoeHueM XoJ IpPOH3BOJIBLHOIO
ayga DE.

Hocmamounwviii yposens

1. Onpenenure mocTpoenwem, rie HAXOAMTCH ONTHYECKMH LeHTP TOH-
KOH JHHSBI M ee Gorychr, ecim MM — riaBHAT ONTHYECKAS OChb

NMHH3BI, A — CBeTAlascH TOuKa, A; — ee n3obpaxxenne. Onpegesnn-
Te TaK)Ke THII JIHHBBI H THN u3obpakeHus.

%A

M M
®A

1

2. OnpepenuTe mocTpoeHueM, rneé HaXOAUTCA ONTHYECKHI IEeHTp TOH-
KO JUH3BI U ee dOKycer, ecoy MM — IVIABHAA ONTHYeCKAA OCh

JIHHBBI, A — CBeTALAACA TOuka, A; — ee usobpaxenue. Onpegennu-
Te TAKXKe THUI JIMH3bl M THUII H306parkeHuA.

Hx

QAI

M M

3. Onpegnenure IOCTDPOEHMEM IIONIOMEHME (POKYCOB NHHBEI, ecan A —

CBeTALAACA TOYKA, A; — ee usobpaxenume. MM — rjiaBmag onTu-
YeCKAaA OCh JIMHSBI.
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4,

A
Al

Fn
T

A

M M

Y

Onpepenure MOCTPOEHHEM MOJOXKeHUWe (DOKYCOB JHH3BI, €ClIH A —

cBeTAIasca Touka, A; — ee usobpaxkenme. MM — rnasBHas OITH-
yeckasd OCh JIMHBEI.

A Ay

M—® M

N\
Manel TouKn A 1 Ay Ha OCH JUH3BI HensBeCcTHOH ¢dopmelr. Onpenenu-
Te BUA JuH3E (cobuparoniaa uaM paccensaroman). I[locrpoiite ory-
CHI JIMH3KI.

A A,
— i

Iansl Touku A u A; Ha OCH JIMH3BI Heu3BecTHOH ¢opmbl. Onpenenu-

Te BUA NuH3E! (cofupalomaa unu paccensaoman). Ilocrpoiite hory-
ChI JIMH3BI.

A A

Ha pucyHKe NOKasaH XOf Jy4a OTHOCHTEJILHO IJIABHON onTHYecKOH
ocu TOHKOM JuH3sl MM. OnpeneinTs MoJOXKeHHe JJMH3LI U ee QoKry-
COB.
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8. Ha pHcyHKe mokasaH XOO Jyda mocje npesoMjaeHud B cobuparonreit
JuH3e. HafiTH mOCTpOEHHEM XOM 3TOr0 JIVYa OO JIMHSEI.

h/

F

v

9. HaiiTu moCTpOeHMEM MOJIOMKEHHE CBETAIEIHCHA TOYKH, €CIM M3BECTEH
X0 ABYX JIy4YeH IIOCJe HX NpeJOMJEeHMA B JHH3e. ONMH U3 3THX JIY-
yeil mepecexkaeTcs ¢ IJIABHOM ONTHYECKOH OChIO JIMH3EI B ee tdhoryce.

A

\‘I‘f‘\
i§

v

10.Ha pucynke mokasan XOj Jyd4a OTHOCHTEJBHO IVIABHOH ONTHYECKOM
OCH TOHKOM JMHBEl M M. OnpefenuTs MOJOMEHNE JTHHIBI ¥ ee JOKY-

COB.
. \\/ .

11.CpersAmmanca TOYKa pACIOJIOMKEHA Mepe]l paccewBaloneil JHH30IL.
ITocrponTs xo04 npomssosnbHOro nyda AK, nagamomero Ha pacceu-
Balomyoo aAuH3Y. IlosoikeHue onrHYecKoro menrpa O JHHBBI M XOJ
ayuya ABC sagaHbl.

A C
B

0
K

12.Ha pucyHKe NOKA3aHO IOJOMEHHE [BYX cobupaommx JHH3Z U UX
rnasHbie GpoKycel. [locTpouTs manbHeHIIME X04 ayya AB,

A
%T{’l

—_— F F.
AEl 4 -
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Beuicoxui ypoeens

1. Ha pucyHkKe nmoxkasaHo nmojoxenue npeamera AB u ero maobpaxxeHusn
Aj;B,. HaiiTu nocTpoeHneM IMOJOMEHHE JUH3bI H pPACIIONIOMNEeHHEe ee

(JOKYCOB.
2 1
B
A \
B,

2. Ha pucyHnke nmoxasaHo mojosxenue npeamera AB u ero msobpakeHus
A1 By. Haittu mocTpoeHMeM NOJIOKEHHE JHH3LI H PACIIOJIOIKEHHe ee
thorycoB.

h My
A, o
Sy
S
B,
B
. /
3. Ha pHcyHke moxasaHO pacnojiokenwe ABYX JHMH3. Iy — riaBHBIH
doryc cobupalomeit munser, Fy — riasmbiit goxye paccemsaromei

nuH3bl. [JocTpouTs manbHeimil xon ayua AB.

P\"‘ Y

+— B t t t
F F F F,
\ 4 N\

4. Ha pucyHKe NOKAa3aHO DPACIIONOMKEHHEe ABYX JIMH3 M Xoj Jayda AB mo-
cJie IpeJIOMJIIeHHA B qunaax. [Tocrpours naneueitmuit xox nyua EF.
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d. I'me momxuel HaxomuTHECA (GOKYCHI ABYX JHH3, 9TO0LI ImapajjiesbHbIe
Ny4YU, NPoaA dYepes JIMH3bI, OCTABAJHUCH ITApaJLIeIbHBIMHE ?

A N
_....
—_—

A 4 v

6. Cobuparomiasa nuH3a JI| gaeT B Touke Ay feiicTBHTeNbHOE H30Opase-
HHE TOYEYHOr0 MCTOYHMKA A, pPACIIOJIOKeHHOT'0 HA OITHYECKO ocu
auH3bl. Mexay nme30 JIi M MCTOYHMKOM A; MOCTABNIEHA pacceH-

BaOIlasa JHH3a Jlg, MONOXeHUA (POKYCOB KOTOpoH aagansl. HaliTH
IIOCTPOEHHEM HOBOE IOJIO:KeHHMe u3olpaxenmsa ucTouHHKA. Paccmor-
PeTh Cay4ali, Korja paccTofgHue Mexxay A; n JI, 6onbite GOKYyCHOTO

PACCTOAHUA JIMH3KI J 5.

7. T'me ponxHbBI HAXOAUTHECA (POKYCHI ABYX JINH3, 94T00BI mapaanenbHbIe
Jy4YH, NpoHAA depes JHUH3bI, OCTABAJIKCE apalJaeNbsHbIMM 7

N/ A
—
—_—

N\ v

8. Ha pucyHKe noxasaHO pacmojo)KeHue ABYX JMH3 H Xox Jayua AB
rmocyie npejaomMJieHua B JauH3ax. IlocTpouThs JanpHeHIIN#i Xona Jayda

EF.
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9. Cobmparomas nuusa JI; gaetr B Touxke A JeiicTBurenbHOe naobpake-
HK{e TOYEeYHOI'O MCTOYHMKA A, pACIIOJOMEeHHOro Ha ONTHYECKOH OCH
nuH3el. Mexnay mcrounukom A m amnso0i JI; mocTaBieHa emie OAHAa

cobupaomasa JuH3a Jy, mosoxennHe (OKYCOB KOTOpPOH 3ajaHBI.
HaiiTu mocTpoeHHeM HOBOe MOJOMKeHHe H3obpakeHHa HCTOYHHKA.

PaccmoTpers cinyyaiil, Korga paccrosaue mexxay A u Jo menbme ¢o-
KYCHOI'O PACCTOSAHUA JHUHIL! Jo.

g Jh

A .--"'"'.-- J':i“l
F,

10.JInu3a paspesaercs IJIOCKOCTBEIO BAOJbL ONTHYECKOH OCH Ha [Bé paBHbLIE
YACTH, KOTOpBIeé Da3fBUramTcAd Ha 1 CM CHMMETPHYHO OTHOCHTEJLHO
onTu4eckoi ocu. IlocrpouTts naobpaskenune ceerdAleiica TOUKH A.

N
A
-

F F
 J

11.Kax Hajzo pacmoyioXHUThL HABe JMH3bLI, 4TOOLl TapaijesibHbIE JIYYH,
Npoiaa yepes JUH3bI, OCTANHCH NMapaiebHBEIMU?

N

\A
4
12.JIunsza paspesaeTcs NMJIOCKOCTLIO BAOJEL ONTHYECKOH OCH HAa JIBe pas-

HbIeé YACTH, KOTOpBIEe PA3JBHIA&IOTCH HA 1 cm CHMMETPHYHO OTHOCH-

TeJbHO onTuueckoit ocu. Ilocrpouts naobparkenue CBETAILIEHCA TOY-
KH A.

N\

? >
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Camocmoamenvrasn 17
paboma | * %

Sl

DOOPMYJA TOHKOM JHHBEBI

Havanvuuiil ypoeenn

Y opHoil nuH3BEI GOKYCHOe paccrosHue pasuo 0,25 M, Ipyrol —
0,4 m. Kakaa ua uux obnanaer Gonpumiell onTuueckos cuioi?
OnTuyeckne CuaBl Tpex JMH3 TakoBe: —0,5 anTp, 2 antp, —1,5 anorp.
EcThb M Cpeaiy HUX paccerBalOIIHe JIMH3ELI? cobuparomue?

JIMH3EI MMEIOT CJIeNYIOINMe SHAUEHWS ONTHYECKON CHJIBL: 1,5 morp,
3 AnTp. ¥V Kaxoii s JuH3 (POKYCHOE paccTosHue Gobe?
Ontuveckas cuaa auusel 10 gorp. Yemy pasuo ee ¢oKycHoe pac-
croanue?

OnHa H3 JWH3 UMEeT ONTHYECKYIO CHIY, pasryio 60 anrp, npyrasg —
2 pnrp. Kakyio U3 HUX MOKHO HA3BATH rnaHHOGOKYyCcHOH? Tlouemy?
Y oxpHO#l suH3BI GoKycHOe paccrosuHme paBHO 40 cm, y Ipyrom —
60 cm. Kakas ua Hux obnamaer Goseireif onTHueckoi cmwroi? Bo
CKOJIBKO pas?

Cpednuil yposens

IIpn nomomu cobupatomeit nuH3BI ¢ DOKYCHBIM paccTOAHHEeM 6 cm
MONy9aoT MHHMOE u3o0paxeHue paccMaTpHBAeMOit MOHETBI HA pac-
cTOAHMH 18 cm or nuusel. Ha KaxoM pacCTOAHHM OT JIMHBBEI IIOMe-
ImeHa mouera?

Onpenenure ¢okycHOe paccTOSHHE paccerBaloIeil JIMH3LI, eCJH
pejMeT HAXOAUTCA OT JHH3bI HA paccToAHHMH 15 cm, a ero maobpa-
MeHHe IOJIyYaeTcsa Ha pacCTOAHHHU 6 cM OT JIMH3EL.

Haiinure doxycHoe paccTofsHMe M ONTHYUECKYIO CHIY cobupaloniei
JIMHBBI, ECJIM M3BECTHO, YTO UB00pajkeHue npejMera, IMOMEIIeHHOTO Ha
paccroannu 30 cM OT JIMH3BI, MOJIYYAETCA IO APYTYIO CTOPOHY JIMH-
8Bl HA TAKOM JKe PACCTOAHHH OT Hes,

Ha xakom paccrosuum Or cobuparomeil JHHIBI C (hpOKyCHBIM pac-
crogaMeM 20 cM mnonyduTcs usobpasKeHue mpeaMera, ecaAH Ccam
NpeiMeT HaXOAUTCA OT JIMH3BI Ha paccroAHun 15 em?

Ceeua Haxogurca Ha paccrogsEuu 12,5 cm or cobupaonieil JIMHIEI,
onTuveckad cuya xoropoi pasHa 10 anrp. Ha kakom paccroauuu or
JIHH3BI MoJiyyaeTca uaobpaxenue ceeun?

Kaxoso ¢oxycroe paccroanue coGupaiomiedt JUHSbI, AaomIed MHHU-
MOe M300parkeHHe IpeaMeTa, IOMEIIeHHOIo Iepeq Hell Ha paccros-
HUM 0,4 M? Paccrosnue or nuHss! 10 usobpaskenus 1,2 .

Paccrosinve or MHMMOro wsobpaskeHus IpeamMera o cobupaloniei
JAHBBI, ONTHYECKasa cuya Koropod 2 anrp, paexo 0,4 M. Onpene-
JIATh PACCTOAHUE OT JIMHBEI J0 NpeaMeTa.



[Tpegmer pacnosokeH Ha paccrogauu 0,15 M oT paccemBalolneir
NUHSEL ¢ (orycHbIM paccroarueMm 0,3 m. Ha xaxom paccTOAHUH OT
JIMHSBI NoJay4aeTca uaobparkenune JaHHOTO npeaMera?

HoecmamounsLil yposens

Paccroanue Mexxay nNpeiMeToM U ero maobpaskenmem T2 cM. YBeJIH-
yeHHe JUH3LI paBHO 3. HalT ¢poKycHoe paccTosHHe NUH3HL.

ToHkasa JHH3a ¢ HEKOTOPHIM (POKYCHBIM paccrosinuem Fp co3aéT IpA-

2
Moe H3o0parkeHMe Ipeamera ¢ yBesJHueHueMm 'y = E Kaxoso Oyner yBe-

Juuenue I'y, ecay, He N3MeHAA PACCTOAHHA MEXAY NMpeIMeTOM M JIMH30M,
3aMEHUTD JIMH3Y Ha PacCeMBalolIyio C ONTHYECKOH cuioit Dy = —D4?
IlpeagmeT U sKpaH HAXOAATCA HA pACCTOAHMH 1 M Jpyr or apyra.
Ilepememana mexay HUMHU coOHpAaOUIYI0 JIMHBY, IOJVYAOT ABa II0-
JIOMKEeHUA, pasieNeHHBIX paccToaHueM 60 cM, NpH KOTOpPHIX OHa Jaér
yéTKoe muaobparkeHue npeaMmera Ha skpasHe. HaliTi doxycHoe pac-
CTOAHHE JINH3LI.

C nmoMomp0 TOHKOH JIMHA3BLI IOJyYaeTCH VBEJIMYEHHOE B ABA pasa
melicTBUTeIbHOe mu3o0pa)deHHe MJNOCKOre npeamera. Ecau mnpeamer
CMeCTHTh Ha 1 ¢M B CTOPOHY JHH3BI, TO uM300paxeHnue Oymer yBeau-
YeHHBIM B TpH pasa. Yemy paBHO (OKYCHOE pPACCTOAHME JHH3LI?
Ecnu paccrosanme npezMera oT JMH3bI 36 cm, TO BhIcOoTAa HM30Gpake-
HuA 10 em. Ecau 3xe paccrosHue npenMera oT JHH3BI 24 €M, TO BHICO-
Ta u300paxenua 20 cm. Onpeaenuts hOKYCHOE PACCTOSHMAE JIMH3HI,
ToueuyHEIfl NpegMeT ABHMIMKETCHA IO OKPYKHOCTH CO CKOPOCTHIO 3 M/C
BOKPYI' TJIABHOM ONTHYECKO# ocu cobuparomeil JHH3BI B [IJOCKOCTH,
NepneHAMKYIAPHON K OCH M OTCTOALIEH OT JIMH3BI HA PacCTOAHMH
d=1,0 F, rge F — ¢okrycHOe paccTogHue JUH3b. B KaKOM HaIpas-
JIEHHH U € KAKOM CKOPOCTBLIO ABHIKETCA M3obpakenue npeamera?
Cobuparomaa auH3a ¢ GOKYCHBIM paccrogHueMm 4 cMm gaér uaobpa-
JKeHHEe TOUKH, PACIOJIOMEHHOH Ha paccTOAHMHM 12 cM OT JMHBEI, He-
CKOJIBKO BhIIIe eé onTHyecKor ocu. Ha Karoe paccroaHmne cMeCTHUTCHA
uzobpakenue TOYKH Ha sKpaHe [IPH NepeMelleHUH JHH3EI Ha pac-
CTOAHME 3 CM BHM3 OT €€ IePBOHAYAJBHOTO IOJIOKeHuAT
Onpenennre onNTHYECKYIO CHJIY pPacCeMBalOLIEN JUH3EI, €CJU OHA Ja-
er musobparxeHnne rpejMmera Ha paccToAHMM 6 cM OT camoro mnpeame-
Ta. BeicoTa npeamera 8 cm, BeicoTa u3obparkeHusA 4 cm.

Bwicoxuil yposens

Paccroauue Mekay ABYMs TOYEUHBIMHM MCTOYHHKAMH cBera 32 cMm.
I'ne cnemyeT moMeCcTHTE MEXAY HMMH cOOMpPAaloOlIyIO JIUMH3Y ¢ (doKyC-
HBIM paccroaaueM 12 cm, utobnl uzobparkeHus O0DOMX HCTOYHHKOB
OKA3AJIUCH B OJHOH TOuKe?
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Bricora wusobpakeHUs NpeaMeTa Ha IJIEHKe B ¢doroammapare npu
CBEMKE ¢ paccrodgHuA 2 M paBHa 30 MM, a NpH CHEMKE C PACCTOAHUA
3,9 M BeicoTa paBHa 19 MMm. Onpegenuts POKyCHOE paccTosHHE 005-
eKTHBa oTOanmapara.

Cpeua maxoguTcA Ha paccroanuu 3,75 M or sxpaHa. Mexay HUMH
ODoMeunanT coODHpaKINylo JHH3Y, KOTOpad AaéT HA JKpaHe Y8TKOe
n3obparKeHHe CBeYHM IPH JBYX IOJIOKEHWAX JHUH3bI. Halitu doxrye-
HOe pacCTOAHHEe JIMH3BI, €eCJIM pDaCCTOSAHHE MEeMIY IOJIOKeHUAMHU
AuH3b! paBHo 0,75 M.

Toueunbli HCTOYHHK CBETA, PACIOJIOMEHHBIH Ha paccToAHHH 1,2 M
OT pacCeMBalolllel JIMH3bI, NPUGIUKAIOT K Hell BIOJb I'NIABHOH ONMTH-
4eCcKOn Oocu 10 paccrosHua 0,6 m. Ilpu arom muMMOe HM30oGpajkeHHe
HCTOYHHKA NPOXOAUT paccrosaHMe BHonb ocH 10 cm. Hailitu doxrye-
HOE paccTosHWe JHHSEIL,

ABTOMOOHIL [BHIKETCA CO CKODPOCTBI0O 72 KM/4 HA pACCTOSHUM
500 M or doroannapara. PokycHOe paccTosHue TeneolBeKTHBA (O-

roannapara 50 cm. Kaxosa pomsua GbITh 3KCmo3umusa Af, 4TOOBI
PasMBITOCTh M300paxeHns He mnpessimana Ax = 10~ m?

CoGupatomian nuHsa Aaér usobpajxceHue HEKOTOPOrO OBHLEKTA HA BK-
paue. Bricora naobpaxenus pasHa hy. OCTaBIAA HENOJBHIKHBIM SKDAH

H O0BEKT, HAYMHAIOT [BUTaTh JHMH3Y K 3KPAHY M HAXONAT, UTO npu
BTOPOM YeTKOM H300paxeHHH OOBEKTA BhICOTA M300paKeHUA paBHAa

hg. HaliTn neiicTBuTensHY0 BhICOTY npenmera H. Kakomy ycnosuio
AOJIXKHO YIOBJIETBOPATE paccToAHme L mexny o6beKTOM M axpaHoM?
Ilpeamer Haxozurca Ha paccrosHuu 45 cM or skpaHa. C mOMOLIBIO
JIMH3bI NOJIY4al0T HA 9KPAHEe YMeHbIIeHHOe H300pakeHue npeaMera.
ITlepememas nMH3Y, NMOJYYalOT HA aKpaHe APYroe H30GpajKeHHe, B
n = 4 pasa 6onsure mepeoro. Kaxkoso cdokycHoe paccrogaue F aunss?
C nomourepio nuH3E! ¢ (OKYCHEIM paccTrosHueM F Ha 9KpaHe MOJy-
YamT YMeHBIIeHHOe M yBeawuyeHHoe H300pakeHue mpeamera, HAXO-
AALIerocA Ha paccrosHum L or sxpana. HalizuTre orHOmIeHHe pasme-
POB H300parKeHwMii.

Camocmosmensnan [FIES
Pﬂlﬁﬂmﬂ 1 b sl

OIITHYECKHUE IIPUBOPHI A
OIITUHYECKHE CHCTEMBI

Havanvnuil yposeerns

Kaxoe usobpakenue rnojyyaerca Ha ceTyaTke riasa?
Hro cay:xur rnaBroil yacreio doroanmapara? Kaxkoso ee nasnavyenue?



B xaxom cnydae BO3HUKaeT OJH30PYKOCTh H B KAKOM — JalbHO30P-
KOCTR?

Kakum 00pasoM ycTpaHAIOTCA TakHe HELOCTATKH Iiasa, Kak 6Jauso-
PYKOCTE M JaNBEHO30PKOCTE?

Kaxkue JIMH3Bl IPUMEHSIOT B OYKAX, IIpefHA3HAYEeHHBLIX AJA Omuzo-
PYKHX JIOfel? JaJIbHO30PKUX?

Onruueckada cuia JIMH3 B OuKax —2 AnTp. Oaa GJIU30PYKOr0 MIIH
AANBEHO30PKOrO rJasa 3TH OYKu?

Cpednuil ypoeenwv

OnpejgeauThs ONTHYECKYIO CHJIY OOBEKTHBA NPOEKIIMOHHOTO (oHAapH,
€CJIM JHUAaIlO3UTHUB BBICOTOM O CM NOJydaeTcA HA SKpaHe BBICOTOIH
2 M, KOrjla sKpaH ynaléd or ofseKTHBa Ha 6 M.

HuanoauTue wumeer pasmepst 8 x 8 cm. Onpegenute ¢oKycHOe
paccroaHue OOBeKTUBA NPOEKIIMOHHOIO ANTIApATA, €CJM Ha JKpaHe,
OTCTOAILIEM HA PACCTOAHHM 4 M OT HEro, IoJyuaerca uaobparkeHue
2% 2 M,

C BricoTel 1 kM ciororpadupoBana pexa. OnpefeauTs IUPUHY DEKH,
ecny Ha CHHMMKe oHa paBHa 4 cv. OnTuyeckas cuaa o6bexTnBa oTo-
anmnapara pasHa 8 anrp.

OnpegenuTs yBeIHYEHHE TEJECKONA, Y KOTOPOro OOBEKTHB HMeeT
rnaBHoe ¢okycHoe paccrosnue 20 M, a OKyJIAp Naér 8-KpaTHoe yBe-
JTUYeHue,

C xakoro paccToAHMA HY»KHO QororpadbupoBark 3HaHWE IIHHOI
50 M, uTobnl Bech chacaj 3TaHUA TIOMECTUJICA HA Kajpe IJIBHKH pas-

mepoM 24 x 36 mm? PokycHOe paccTosHHe ofbeKTHBA paBHO 50 MM.
Bricora sgmanus Ha d¢ororpaduuecKkom cHHMKe 7 cm. Onpegmenure
JIeCTBUTEJILHYIO BBICOTY 3[1aHHA, €CJM M3BECTHO, YTO ryapHoe ¢o-
KYCHOe paccToAHue 00beKTHBa paBHO 20 cM, a anmapar IpH Che8MKe
Obls1 mocTaBneH Ha paccToAHMH 80 M or 3faHHA.

Hocmamounwstii yposens

JIMH3BI ¢ ONTHYECKUMU CHJIAMHU 5 AnTp U 2,5 ANTp HAXOAATCHA HA PaCCTOA-
ruu 0,9 m npyr or apyra. Kakoe msobpaskenue macr aTa CHCTEMa, eCJH
IIpeMeT PAaCIOJOMHUTL Ha paccroaHuu 30 cM nepes nepBoil JUH30H?
Cobupatonjas JUH3a ¢ ONTHYECKOH CcHMJIOH 2 ANTP M pPACCEeMBAIOLIAA
JIMH3A C ONMTHYeCKOH cuJoii —1,6 anTp pacnonoKeHbl Ha PACCTOAHUHM
40 e npyr or apyra 4 mmeioT obmniyio onTHUecKyio ock. Co CTOPOHBI
cobupaloiei JUH3LI HA PACCTOAHMM 4 M OT Heé HAXOAUTCA IIpeamer
AB BricoToit 20 cm. Onpegesnnre, rae U Kaxkoe naobpaskeHue npeaMera
JanyT 9TH JIMH3EI,

JIBe OonMHAKOBBIE TOHKHME coBMpalonlNe JHHSBL CJHOMKHJIM BIIOTHYIO
TaK, YTO UX ONTHYECKHE OCH COBNANY, U IIOMECTHJIM HA PACCTOSHUE
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12,56 em or npeamera. KakoBa omTuyecKas CHJIa CHCTEMBI M OJHOH
JHHBBI, €CJH AeHCTBUTEJILHOE H3o0pajkeHuHe, JaBaeMoOe CHCTEeMOH
JUH3, O0b1JI0 B YeThIpe pasda OoJiblue npegmera?

IIBe JUHSEI, BRINYKJIYIO M BOTHYTYIO, CIHOMHJH BIJIOTHYK TaK, 4YTO
NX ONTHYECKHE OCH coBnagH. POoKyCcHOe pacCTOAHHME BBRINMYKJIOH JIMH-
gael 10 cm. Korzma rtaxkyio cucremMy momecTunuw Ha paccrogauu 40 oM
OT IIpeAMeTa, TO II0 APYILYIO OT HEE CTOPOHY HA 9KpaHe MNOJYUYHIOCH
yeTKoe usobpaxenue npeamera. OnpemenuThs ONTHYECKYIO CHJIV BO-
MHYTOM JIMH3EI, €CJIM PACCTOSHME OT IpeaMera A0 sKpaHa 1,6 M.
Onrngeckas cucTeMa COCTOMT M3 cobuparomeidl JUHSBI ¢ (POKYCHBIM
paccroaaueM 40 ¢cM M MJOCKOro 3epKaja, HAXOAAIIErocA Ha pac-
CTOAHHH 15 c¢Mm oT auHsbl. Onpegenure mnonoxeHHe HM300pa)KeHUA,
JaBAEMOTr0 3TOH CHCTEMOM, eCJH IIpeAMeT HAXONUTCH HA PACCTOAHWU
15 cm mepes JIMH30IA.

YueHUK NPHUBBIK YUTATH KHUTY, Zep:ka eé Ha paccroaHmu 20 cm or
rna3. Kakoea gomxHa ObITH ONTHUYECKad CUJIa OYKOB, KOTOpBIE HOJ-
JEeH HOCHTh YYEeHUK, YTOOBI YMTATh KHUTY, Jep:Ka eé Ha pacCTOAHUU
HauJy4diero speHus 26 cm?

Bausopyxkui uenoBek uyuTaer 6e3 OYKOB, JepiKa KHHUIY Ha paccrod-
Huu 10 cm ot rias. KakoBa onTHueckas cuja HeoOXOAMMEIX €My 04-
KOB A8 UTeHHUA?

O0nexkTuB d¢doroanmapara COCTOMT H3 JABYX JMH3. PacceuBaromnias
JINHBa C (POKYCHBIM paccroaHHeMmM 50 MM pacnoJjioxeHa Ha paccTos-
HuM 45 cm ot naéHku. [1e po/mKHA HAXOAUTHCSA cofupalollasd JIHH3a
¢ doxycHeiM paccrogHueM 80 MM, uTODBI HA NJEHKE MNOJYYHIHCEH
pesKue na3obpaskeHusa YIAJEHHBLIX NpeaMeToB?

Buvicorxuu ypoeenws

M3 Tpéx nuH3, pacnojoMeHHBIX BIJIOTHYIO IPYr K JAPYry, COCTaBJIeHA
IJIOCKONapasensHaa mnacTunka. IIpuuém onTHyeckas cHiia CHCTEMbI
IepBOM M BTOPOH JIMH3 paBHa 5 AUTP, CHCTEéMa BTOPOHM M TpeTheit —
4 npnrp. HailTu )okycHOe paccToOsHNE KaxXA0oi M3 Tpéx JHUHS.
Cucrema cocTouT M3 cobuparolei JUH3b! ¢ POKYCHBIM DACCTOAHIIEM
30 cM ¥ paccenBalwllei JMH3bI ¢ (POKYCHBIM paccTosHuMeM —15 cMm.
JInH3El pacmosiokeHsl Ha paccrogHun 30 cM gpyr or Apyra, HUX
rJiaBHble OIITHYeCKHe OcHM coBnagaiT. I'ie ciesyer pasmecTHMThH TO-
YeyHbIH HMCTOYHHK CBeTa, UTODBI CHCTEMa HaBajia MYy4YOK MApAJJelib-
HBIX JIyuei?

Bamaxauil ¥ paJleHHUH npejnensl aKKOMOJAIIMM TJasa GJIH30PYKOro
gesnoBexa 10 cm u 30 cm. Yenosek HOCUT OYKHM, B KOTODBLIX XOpOLIO
BUAUT ylajeHHble npeamersl. Ha kKakoM HauMeHBIEM pacCTOAHHHU
OH MOJKET AepHaThb KHHUI'Y, YUTAd B aTHX OuKax?

Ha cucremy ma Tpéx JUH3 nazaeT napajuieNbHBIN nmyyor Jayueit. Co-
Oupalomada ¥ paccemBalOllas JHH3EI ¢ (QOKYCHBIMHU PACCTOAHMAMH



10 cm m 20 cm HaxopaTcsa Ha paccroanmm 15 cm gpyr or apyra. Ha
KAKOM PACCTOAHHH OT pPACCeMBAIOIIeH JHH3BI HYXHO DPachnoOJIOXKHTh
BTOpYIO coBuparomyio auHay ¢ doxycHbIM paccroanueM 10 cM, 9TO0EI
BLIXOJAIINI M3 CHCTEMBI IYUOK JIyueit ocTaBascs MapajefbHbIM?
Ban3opyKHil Yejl0oBeK MOMKeT YETKO BHJETh IIpeAMeT, eCJH OH HaXo-
AHUTCA Ha paccroanum He manenre 20 cm or rnasa. KaxkoBa JOJIMKHA
6BITE ONTHYECKAS CHJIA OYKOB, KOTOpbIe NOJI’KeH HOCHTH 9TOT 4YeJso-
BeK, 4TO0OBI 9ETKO BUAETH VAAJEHHBIE NpeaMeThI?

Haiitu doxrycHoe paccrosnue F,s, CHCTeMBI JABYX COOHPpAIOIIMX
JIMH3, OTCTOANIMX Ha paccroAHWMH [ Apyr or apyra, ecan (OKYCHOE
paccTosHHe OJHOU W3 HuX paBHO F,, a BTOpOii — F,. Paccrosmnue

MeXKIy JUH3aMHK OoJblre CyMMEI HX (GOKYCHBIX paccToaHHi Fq + Fo,
OITHYECKHe ocH 00eHUX JIMH23 COBMNAJAIOT.

PacceuBaoomas ¥ coOupalomad JUH3E ¢ (POKYCHBIMHA PACCTOAHHAMH
10 cm u 15 cm pacnosoxeHnsl Ha paccToaHuu 30 cm Apyr oT Apyra.
Ha paccrosaun 12 c¢M or pacceMBaOILel JUH3bI HA IJIABHOKH ONTHYe-
CKOM OCH HAXOJHMTCA TOYeUHBIH MCTOYHHK cBera. HalTu paccrosHue
MEKAY MCTOYHUKOM M ero JeHCTBUTEJbHBIM H300paKeHHueM.
(MoxycHoe paccrofHNe o0BeKTHBA MHKpPOCKoma 3,5 MM, & YBeJHYeHUe

mukpockona I' = 100. Onpepenure pOKyCHOe pacCTOAHHEe OKYJNApa,
eCJIM OH PAacCIIoJIOKeH Ha paccToAHMM 12,4 cm oT oO6BeKTHBA.
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Havanvnuii ypoeenv

BAPUAHT 1]

IIpu kakoM yrie mafieHHd MafaiolIvi ¥ OTPAMKEHHBIH JYYH COCTAaB-
JNAI0T Mex Iy coboil mpaMoit yroa?

(DOKyCHBIE PACCTOAHHA TpeX JIHH3 COOTBETCTBEHHO paBHBI 1,25 M;
0,5 m u 0,04 m. ¥V rakoit TMH3EI ONTHYECKAA cuiaa Gonpire?

3aueM OO0BEKTHBBI Y MPOEKIMOHHBIX ANNApPaToB W ¢GoTOoaNNapaTos
OOJIKHBI OBITE TTOABHIKHBIMU?

BAPUAHT 2]

¥Yron mexay 2epKaJOM M NafalOiMM HA HEro Jy4OM COCTABJISET
30°. YUemy paBeH yroJ orpakeHus ayqa?

Onrnueckass cuia JHHSE! 5 anrp. Breumciaure ee doxycHoe pac-
crogHue. Kakasa aTo JiH3a — pacceuBaouas uau cobuparomasn?
Kakx ycrpoen ¢oroannapar? I'te m Kakoe moaydaioT B HeM u3obpa-
MeHue npeaMeToB?

BAPUAHT 3]

¥Yron nagenua nyua pased 25°. Yemy paBeH yrojg Mexjay mnajaaio-
UM M OTPa’KeHHbIM Jyuamu?

Ontunueckasa cuaa JauH3B —2,5 AnTp. BeiuncauTe ee GoOKycHOe pac-
croaaue. Kakaa aTo n1uH3a — paccenBaouras uiau cobupaionaa?
Kak Ha omyns (B TéMHOTE) MOKHO OTJIMYHUTEL COOHPAaOUIYI0 JHHBY
OT paccemBalonie?

BAPUAHTI(4]

Yron nmagenusa nyda paBeH 50° UYemy paBeH yron mMexjay najgaio-
[IIUM ¥ OTPAsKEeHHBIM Jyuammu?

@ Onruueckas cuja JUH3 Yy OYKOB COOTBETCBEHHO pasHa 1,25 antp,
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2 antp u 5 gorp. ¥ KaxKoil NMH3EI GOKYCHOE PACCTOAHMNE MeHbine?
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Kaxoit neddext aperns (61130pyKOCTH MM JANLHO30PKOCTB) y de-

JIOBEKA&, TOJB3YIOLIeroca O4YKaMM ¢ cobmparomumu guadaMn? O6oc-
HYHTEe CBOH OTBET.

BAPUAHT 5]

ITpu KaKoM yriie majeHWsa NanaIoMit ¥ OTpPaXKeHHBLIH JYYHd COCTAB-
NAIT Mexay coboil yron 120°7

MoxrycHOe paccTosiHMe guH3LI pasHo 40 cm. KakoBa ee onTuyeckas
cuna? '

Kaxwne nuH3bl (co0upaoomiue HJIM PacceMBarINNe) B OUKAX, IpeJHa-
BHAYEHHBIX Aaa Onusopykux mioneit? ObBocuyiiTe cBOil oTBeT.

EAPHAHTE

Ilpu xakom yrie nafieHHA Jyya Ha 3epPKAJ0 NANAOLIHI U OTpaxeH-
HbI# JIyuu coBnagarmT?

Kaxoit yron — nafieHVs Wiu npejoMjeHnsa — Oyaer GoJbllue B CIy-
yae rnepexoja Jyda ceera U3 Boanyxa B anmas? CpenaiiTe coorBeTeT-
BYIOITMH YepTesx.

Kaxkne ouxku npegHasHaYeHbI AJMA OJM30DYKOrO 4YeJIOBEKA, & KaKHe
— A8 JaJbHO30PKOro, €CJaM ONTUYECKHe CHJBI MX JIMH3 TAKOBBI:
+1 aorp; +2 zorp; —1,5 anTp; —2,5 anTp?

Cpednuil ypoasenwv

BAPUAHT 1]

Paccrosanme or npexmera 1o ero naobpaeHus B NJOCKOM 3epKane
paBuo 80 cM. Uemy paBHO paccTosHWe OT npexmera A0 sepkana?
Kaxoit ontuyeckuil npubop mo csoemy ycrpoitcrBy Hanbonee moXomxK
HAa IJias yenosexa?

Ilocrpoiite maobpaxenue npegmera AB B naockom sepxajye. Kakoe
aro Oypmer usobpaykenue? Ilouemy? Onpegmenure rpadbudecKkm 06-
JIacCTh BUACHUSA BTOr0 IIpeaMeTa.

A *».
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BAPMAHTL‘E

YeM oTnHYaeTCA ALMCTBHTENbHOE M300pakeHUe OT MHUMOTro?
CobuparInyo CTeKJAHHYIO JHH3Y MaJbYHMK IOrpysun B BOoay. Ha-
MeHHJIACH JIA NPH 3TOM ONTHUYECKAd CHJIA JIMH3BI?

CpenaliTe uepresx (CM. puc.) ¥ H3ofpasuTe Ha HEM TEeHH M HOJYTEHH
OT MAYA, OCBEIEHHOTO JBYMA MCTOYHHKAMHU cBeTa A; H As.

ﬁlﬂ!

Ay, ®

BAPUAHT 3]

Ilouemy, HaXoAfACH B JIOJKE, TPYAHO IIONACTh KONbEeM (OCTPOroii) B
peIOY, ILIABAIOLIYIO HEeBIaJeKe?

IToueMy B COJIHEUHBIH JIETHMH AeHbL HeJb3d THEM IIOJHMBATL IIBETHI B
cany?

IlepeuepTUBR PUCYHOK B TeTpajb, IOKAXKUTE HA HeM 00JACTH TeHH H
noayTeHH, obpasyemele 3a HempospayHeIiM InpeamMeTom BC, KOTOpBIM
OCBeIaeTCA ABYMSA MCTOUYHUKAMU CBeTa A; U As.

B
o) o T
A “ A, C

BAPUAHT 4]

[Ipu Kaxom ycjoBuM cobupalolasd JTHH3A MOMKET AaTh HaoOpajeHue
npejMeTa, paBHOe IO pasMepy caMoMy mpeaMmery?

Korga ontnyeckas cuia riasa Gojibiue: IpH pacCMOTDPEHHH YAAJIEH-
HBIX MNH OJIU3KUX npeaMeToB?

ITocrpoitre maobpaxenue npeamera CD B nyockom zepxane AB.
Haiinure obnacTs, B KoTOpPO# ryas GyzeT Bujgers nsobpaixeHue Bcero
npeaMera.

Y A
C



BAPUAHTIS]

@ Jlyu cBera majaer Ha NJIOCKYI0 rpaHMIY pasjena ABYX cpea. Yroua
nazenns pasen 40°, yrom Mesxay oTpakeHHBIM JydeM M IPeJOM-
gesneimM 110°, Yemy paBeH yroa npenomyienud?

@ Ecou unTarTe KHUTY, Jepa ee OUeHb BJM3KO MJM OYeHB JANEKO OT
ryias, riasa opicTpo yromuaawTes. [ouemy?

© Mexny ceerameiica TOYKOH A M I'IasoM MOMeCTHMJIM ILIOCKOIIADAJ-
JeNbHYI0 NAacTUHKY. IlocTpouTe H300parkenue Touxn A.

. B

BAPUAHT 6]

@ C xaxoit CKOpPOCTEIO yZanseTca IpeAMeT OT 3epKaja, ecyu 1n3obpa-
JKEeHHe NpeJMeTa yIansdeTcd OT npeaMera cO cKopocThio 80 cm/c?

Ha nunsy o6wexkTHBa poroannapara cena myxa. Kak aro orpasurcs
HA KadecTBe CHUMKa?

€ Ha pucynke mnoxasaH XOJ OTPA’XeHHBIX OT IIOBEPXHOCTH nmapaJ-
JeJBHBIX Jyded. Kakue M3 aTHX IOBEPXHOCTEH 3epKAJIbHBbIE, KaKHe
HMeroT wepoxoBarocTu? [louemy? O6msacHuTeE.

o
a B r)

®

Hocmamounwiii yposens

BAPUAHT 1]

@ Iloyemy B KOomHare, ocBemaemoit OZHO¥M JaMION, moxyuaioTes KO-
BOJIbHO pe3KMeé TeHH OT IpeiMeTOB, & B KOMHATe, rie HCTOYHHKOM
OCBEIlIeHUA CHYKHUT JIIOCTPA, TAKHEe TeHH He Habionaworca?
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@ Ha pucyHke noxasaHEI IOJIOMKeHHE ONTHYecKOoH ocu MM ToHKOI

88

JIMHBEI, CBeTALNEHCA TOYKH A M ee usobpakenusa A,. Haiixure mo-
CTPOEHHEM MOJIOKEeHHA IEHTpa JHH3EI u ee (doxycos. Kakaa aro
NuH3aT

M M

& A

A

Ilpeamer HaxomuTcsi Ha paccroaHuH 40 cm or cobupalomnieit JTHH3EL.
Kakum Oynmer musobGpakeHue mpeamera (AeHCTBHTENLHBIM MM MHU-
MBIM, NPAMBIM HJIM IIepPeBEePHYTHIM, VBEJNYEHHBIM HJAHM YMEHbIIeH-
HBIM), €CJIH ONTHYECKAA CHJIA JHUHSH 4 qnrp?

O0BeKTHB NPOEKIMOHHOTO amnmapara HMMeeT (OKYCHOE paCCTOAHUE
15 cm. Ha xakoM pACCTOAHHM HYIXHO NOMECTHTHL AMAMO3UTHB DAs-
mepoM 9 x 12 cm or o06beKTHBa, YTOGHI MOAYYHTHL HA SKpaHEe H3O-
Opaxcenue pasmepom 45 x 60 cm?

BAPUAHT 2]

Tenp oT mTaHrud ¢yr6OABLHBIX BOPOT YTPOM M BeYepoM MAJMHHEe,
yeM pHeM. MensAeTcsa 4 B TedeHHe AHA AJHHA TEHH OT NepPeKJIaIH-
HBbI BOpOT?

Haner TOYKKM A ¥ A; Ha OCH JMH3bLI HEM3BECTHOM dopmbl. Onpenenu-
Teé BHJA JHH3bI (cobuparoliasa uian pacceuBawiuas). IToerpoiite dho-
KYCHI JIMH3HI.

A, A
— L

B cosnHeunnll JeHb ANMHA TEHH HA 3eMJIe OT YeJOBEeKa pocToM 1,8 M
paBHa 90 cMm, a or nepesa — 10 M. KaxoBa BeicOTa epepa?

Yemy paBHO riaBHOe (DOKYCHOe paccTOfHHE COBHpaloleit JHHSHI,
ecnu H3obpajkeHue npeaMerTa, PACHOJOMEHHOIO OT JIMH3LI HA pac-
crogauyn 20 cM, NONYYHJIOCH YBeIMUEeHHKLIM B 4 pasa?



BAPUAHT 3]

@ IHa xpeITHIX cTaAMOHAX YACTO MOMKHO HAGJIOZATH, UTO Yy CIIOpPTCMe-
HOB, HAXOJAIIUXCA HAa II0JIe, YeThIpe TeHH. UeMm aTO MOKHO 00BsAC-
HUTh?

¢ Ha pucynxe mokasaH XoJ JydJa Tocje IpeJOMJIEHHS B pacCeuBalo-
me# aua3e. HaliTy nocTpoeHneM XOJ aTOro Jiyya A0 JIMH3HL.

AV

™

N

€ Jlunsa paer MHHMMOe M300pareHHe IPEJAMETA, PACIIOJOMEHHOr0 HAa
PACcCTOAHHM 39 CM OT JIMH3bI. MOKeT JIM ONTHYecKasd CHJIA JIMHSLI
OpiTe paBHOM 2,0 nnTp? Paccmorpure cnyuaum cobuparomieil M pac-
CeMBaIOIIeHd JIMHS.

¢) /Innsza paer TpexkpaTHOe yBeNMYeHHe NMpeaMeTa, HAXONAIIErocs Ha
paccroauuu 10 cm or Hee. Haiitn hoKycHOe paccTosHHe JUHSBI.

BAPUAHT 4]

@ Kax BiusoT pasMepsl MCTOYHUKA CBeTA HAa IIHPHMHY O0JACTH MOJIY-
TeHn? '

@) Hsa crexna ABYyX COPTOB C PasJHM4YHBIMHU ITOKA3ATEIAMHU MPEJIOMJICHHA
H3roToBJieHa ciaoucrasg JuH3a. Kakoe wnsobpameHHe TOYEUHOro
HCTOUYHHKA cBeTa jact ara JjauHza? CupraiiTe, 4YTO HA I'pPaHHNAX
MEXAy CAOAMHM CBET TOJHOCTBIO IMOrJOMIAETCH.

€ B cosnmeunnlil geHs anuHa TeHM HA 3eMJIe OT AoMa pasHa 40 m, a OT
nepesa BeIcOTOM 8 M anmHa TeHy paBHa 4 M. Kakosa Bricora goma?
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¢) C xaxoro paccroAaHuA GBI caejsaH (POTOCHHMOK 3JIEKTPHYKH, €CIU

90

BBLICOTA BAI'OHA HA CHHMEKe 9 MM, a JeHCTBHTEJbLHAA BLICOT& BaroHa
3 m? PoKycHoe paccToaHne o6weKTHBA (horoanmapara 15 cM.

BAPUAHT 5]

ITo xakoMy NpHU3HAKY MOMHO OOHADYKHMTH, YTO BBl OKABANHCH B
[MOJIYTeHH HEeKOTOporo npeameta?

Ha pucyHke mokasaHO moJioxkenwe npeamera AB M ero msobpaxe-

HUA A1 B;. HaiiTn nocTtpoennem monojkeHune AWHZEL M PACHOJIOMKEHHE
ee (pOKYCOB.

B,

\

A i
.‘.I-Al

I'me mosxcer OBITH pacmosiOMeH HMpeaMeT, ecJu cobHupaKIas JUHSA C
orycHbiM paccroaHuem 20 cM gaer ero JeiicTBHUTeNLHOE H300pa-
enue? Haxum Oymer aro msobparkeHMe — MpPAMBEIM HJIM repeBep-
HYTBIM 7

O6bexTnB Goroanmapara nMmeer GoKycHoe paccrosnue 10,5 cm. Ha
KAKOM DACCTOAHHH OT 00BeKTHBA JOJXKeH ObITh IOMeIleH MpejiMer,
4YTODBI CHUMOK INOJYYMJICH B 5 pas MeHbIIe pasmepa npeamera?

BAPUAHTLS]

Kax m mouemy MeHAIOTCA O4YepTaHUA TEHUM M MOJYTEHH 4YeJOBeKa,
KOrja OH yaaafierca BedepoMm OT (pOHAPA YJIHYHOrO OCBeIeHuAT
IlocTpofiTe usobparxieHne HAKJOHHOU cTpenkm AB, npoxondaueil ge-
pes coxkyc cobupalomieii JUH3HI,

BA




€ VYnusseii donaps BucuT Ha BhIcoTe 3 M. ITanka mnaumoit 1,2 M, ye-
TAHOBJIEHHAA BePTUKAJIBLHO B HEKOTOPOM MecTe, oTOpachiBaeT TEHb,
NJHHA KOTOPOM paBHa AnmHe nmankyu. Ha KaxoMm paccTOAHHH OT OG-
HOBaHMA cTonba pacronokena majira?

@) PaccrosHmue mMemxay mpenmeroM u akpanoM 120 cm. 'me Hy:KHO 1I0-
MECTUTh cOOHMpany0 NuH3Y ¢ (HOKYCHBIM paccrogHueM 25 cm,
4TO0BI HA 9KPaHEe TIOJIyYUIIOCh OTYETIHBOE H3obpaxkenie npeameTa’?

Buvicoxuit yposenn

BAPUAHT 1]

@ IlyseipbKHM BO3Ayxa, PACHONOMKEHHBIE HA CTEOIAX M JIHMCTHAX 1O -
BOJHBIX PACTEHHH KaKyTcsa cepebpucro-sepranbHBIMH. [Touemy?

@ Cobupaomas nuusa ¢ GoxycHsIM paccrosnmem 20 cM HaXOauTCH HA
paccrosinun 10 cM oT pacceuBammeil JUH3BI ¢ HOKYCHBIM paceTos-
Huem 60 cm. HaliTi, Ha KaKOM pacCTOAHMM OT BTOPOH JIMH3HI moJy-
YHTCA MB00paXkeHue TOYKH A, ecqM caMa CBeTAINASCH TOYKA HAXO-
AUTCA Ha paccToAHUM 30 cM OT mepBOM JIMHAHIL.

€© Ilocrpoiite xox nyueit m ompegenuTe NOJOMKeHME n3o00paxkeHud
npeamera AB B onTuyeckoif cucreme, cocroAmIeil ua cobuparomeit
JINH3EI ¥ IJIOCKOro 3epkaa.

B o
A
F

oF A F

v

@ Yenosex, croammit Ha Gepery Boj0éMa, BUAUT B rJIajgKoi noBepxHo-
CTH BOJBI M300paxieHHe COJHIA, BHICOTA KOTOPOro HAJX TOPHBOHTOM
cocraBaser 25°. IIpuceB Ha cKameiiky, oH oOpaTHJ BHHMaHHe Ha
TO, 4YTO m300pa)keHHWe CONHIA B BOje NPHOJH3MIOCE K HEMY Ha

240 cm. HaiiTu BBICOTY CKaMeliKH, €CJIH POCT ueJIOBEKA paBeH
160 cm.

BAPUAHT 2]

@ Kax pacnonaraercs pagyra ornocurensno Conmia? ITouemy omna
HMeeT opmy ayru?
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@ CoGuparomaa nuHsa JaéT B TP pasa VBEIWYEHHOE NCHCTBUTENLHOE

4

nsobpaxcenne npeamera. YToGs HOAYYUTE B TPH pasa YBeJH4YeHHoe,
HO MHHMOe u300pakeHue, JUHBY NEPEeJBUHYJIH B CTOPOHY IIpeagmMeTa
Ha 10 cM. KakoBo ¢oxycHoe paccrosnme M ONTHYECKAS CHIA JTHH-
3b17

Rax Hafo pacmonomurs Tpu cobmpaiomue JNMH3LI, 9TOOBI mapaJ-
JIEJIBHBIE JIYIH, MPOHAA Yepes JMHSBI, OCTANNCEH NAPAIACHLHEIMHU?

A AN A
.
.

v vV ¥V

IToctpours pansHeiimuit Xox nyda B npusme. ng 1 = 3.

45"

BAPUAHTI3]

© Moxno nu ckasare, uTo msobpaskeHme mpeiMera B 3eprane a6co-

JIOTHO eMy HAEHTHYHO (OJJMHAKOBO ¢ HUM)?

I Be cobupalolue JHH3BI ¢ (HOKYCHBIMMU paccToAHHUAMH 2 cM u 20 em
PacrnoJIOKeHBl Ha paccToAHuu 24 cMm ApYr or Apyra. ITocTponts M3o0-
OpaxxeHMe mpegMera, HAXOAAIIEIOCH HA paccToAHuH 3 CM OT mHepBoif
aun3el. Haiitu yeseanuenue I

€© AB — npeamer, A1B; — nsobpakeHne npeamera, "—2%=5 OnTuue-
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Ckas cuiia suH3b! 40 anTp. Haiith paccrosrme or npegmera no AuHSEHI

1 or H3obpaxkenna 1o nuuanl. Pacuér nposepurs IIOCTPOeHHEM.

L

A




@

IIBa MIOCKHUX 3€PKAJIa PACIOJIOMKEHBI MO YIJaoM APYr K Apyry. To-
9e4yHbIM HCTOYHHMK CBETA PDACIOJOMHIH MeXIy HHUMH, 1 B pe3yJjbTa-
Te moayuuan n = 11 usobpamenuii aToro MCTOUYHMKA B 3epHKajax.
YeMmy paBeH YyI0J O MEXIY 3epKanaMmu?

BAPUAHT 4]

Kaxoil gedeKkT 3peHHs <«IOABUTCA» ¥ pPuIOLI, KOTOPYIO BBLIHYJIH H3
BOJLI, — OJH30PYKOCTE MU NaJbHO30PKOCTE?

e cobupatoniue nUH3BI ¢ (GOKYCHBIMH paccrosuuamMu 10 cM n
15 cm paror maobpakeHue npejamera BhICOTOH 2 ¢M, PacHoOJIOMHKEHHO-
ro Ha paccrogHuu 10 cm or mepso¥t nuH3LI. HaiiTu BRIcOTY H300pa-
’KeHHUA IpeaMeTa, JaBaeMoro cucremoil nuua. Ilocrpours u3sobpa-
AeHHUe TpeaMera.

Ha pucyHke OKasaHO MOJIOMKEHHE OnMTHUecKoil ocu MM TOHKOI

JUH3El ¥ xo4 ayda ABC. Halijure nmocTpoeHHeM X0/ IIPOH3BOJIBHOIO
ayua KE.

A

B
A
M C M
K E
—b

Haitu umeno mzobpakeHuit n TOYEYHOro MCTOYHMKA CBeTa, MOJY-
YeHHBIX B JBYX MNJOCKHX 3epkayax, ofpasylollHX Ipyr ¢ APyrom
yroa 60°. McrounuKk Haxoaurca Ha GuccexTpHce yrja.

BAPUAHT 5]

Kpasa nuusser ob6pesanu. Vamennnock Jin nNpy 3TOM ee GOKYCHOe pac-
croaane?

C xakoii BeIEpKKON Hago dororpadupoBaTh GeryHa, CKOpPOCTh KO-
Toporo 3 M/c¢, uro6bl pPasMBITOCTh H300pAXKeHHA He IpeRbIIAIA
0,1 mm? dorycHoe paccrosume obbexTHBa 15 eMm, paccrosuue oT
oToannapara ao Geryna 10 m.
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€© IlocTpouts manepHeHmuMil XxOj Jyya B NPH3Me, €CIU Yroi NajeHud

94

70°, a nmokasaTens npejomygeHus 1,6.

J-

IIBa IMIOCKHX MPAMOYIOJBHBIX 3epKajia o0pasyioT ABYIPAHHEIN yron
178°. Ha paccroanuu 8 ¢M OT JMHHM COIPHKOCHOBEHHA 3epPKal M Ha
OAMHAKOBOM pPACCTOAHMH OT KAXKJAONO M3 HHUX HAXOAHTCA TOYEUHEIH
HCTOYHHMK cBeTa. OmpefesMTh paCCTOSHHE MeXXAy MHHMBIMH H30-
OpasxeHHAMHM HCTOYHHKA B 3epKajiax.

BAPUAHTIS]

HepoBHOCTH AOPOIH JHEM BHIAHLI XyKe, 4eM HOYBLIO IIPH OCBEIIeHHH
noporu apamu asromodbunsa. ITouemy?

I[Iyvyox mapannenpHBIX JVYeH NPOXOAHUT 4Yepes3 /JBeé TOHKHE JIHH3HI,
0CTABASICH MNADAJJIENBHBIM. PaccTofsHHe MeXAy JHH3AMH pABHO
15 cm. Onpegenure hoOKyCHOE pPACCTOAHHME NepPBON JIMH3BI, €CIIH JAJA
BTOPO# JIMH3El OHO paBHO 9 cM.

[TocTpouTh AaJbHEMITNI X0 Jiyda, ecou yroy nageHus paseH 40°, a
DOKaszaTejb INpPeJIOMJIeHHA paBeH 2.

o/

CeeToBOif Ny4Y majaerT HA OZHO U3 ABYX INJIOCKHX 3€pPKAJN, KOTODEIE
obpasyioT ocTpeii AByrpaHHBIM yroa 30° B miockocTH, NeprIeHgH-
KyJasapHOH sepkanam. OrpasuBmuchk OT 3epKaJ 5 pas, Jyd BHIXOAUT
Hasaj MO TOMY e caMOMy HanpasjJeHHI0. OnmpexmenuTs yros mage-
HUA Jy4a.



BOJHOBAA OIITHEKA

Camocmoamenvrnasn 1 9
paboma | *

OJUCIIEPCHSA CBETA

Hauwanvnetii yposens

Karxoe ua npuBeleHHBLIX HHKe BBIPAYKEHHII ompejelfeT NOHATHE
pucnepeHs? YKaKuTe Bce IPABHIBHBIE YTBEDHACHHUA.

A. HanomeHne KOTepeHTHBIX BOJIH.

B. Paano:xenue ceera B CIIEKTP NPH IPEJOMJIeHNH.

B. Orubanne BOJIHOM NPeNnATCTBHA.
Karxoe ua pabnrofaeMbIXx ABJeHHH O0BACHAETCHA AMcIepcHMen ceera?
YKaxHUTe BCE NMPABUJIBHEIE YTBEDMHICHHA.

A. Uanyuenne ceeTa 1aMInol HAKAJNWBAHUA,

B. Pagyxuaa okpacka MBEIJIBHBIX IIY3LIpei.

B. Panyra.
CpaBHHTe CKOPOCTL PACIIPOCTPAHEHHA KpACHOro M (pUOJIETOBOT'O H3-
JYYEHUH B BAKyyMe. ¥ KA*KHTE BCe IPaBMJIbHBIE YTBEPIKJAeHHIA.

A. v, >y,

B. v, =y,
B. v, <vy,.

Kax MaMeHHTCHA 4YACTOTA 3€JIEHOI'0 M3JIVUeHHA IIpU Iepexoje CBera
M3 BO3/ZlyXa B BoAY? YKa)HTe BCe MPABHJIbHbIE YTBEPKICHUA.
A. VMenniraercs.
B. ¥YBenu4yuBaeTcH.
B. He uamensercs.
Kax M3MeHUTCA JJIHHA BOJIHBI KPACHOIO H3JYYEHHMA NPH Iepexone
CBETA K3 BO3AYXa B BOAY? YKa)XuTe BCce NMPABUJIBHBIE YTBEPMKIEHHS.
A. ¥YmeHb1iaercs.
B. ¥YBennuupaercs.
B. He nameusercs.
Yem obbacHserca quenepeus Gejoro ceera? YKaMKuTe BCe NIPABUNL-
HBEIE VTBEPIKIeHHA.
A. Ilser cBera omnpejensercsa AJAWHOII BONHBEI. B mpomecce mpe-
JIOMJIEHUA JAJIMHA CBETOBOH BOJIHBI M3MEHAETCHA, TO3ITOMY IIPOHMC-
XONUT IpeBpaleHye 6eyjoro ceeTa B pasHOLBETHBIN CIEKTD.
B, Benrlit ceeT ecTh cMech CBeTa Pa3HbIX YaCTOT, LIBET OINpejeJis-
eTcd dYacToToH, Koa(QdMIHEeHT INPeJOMIEHUA CBETA 3ABHCUT OT
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yacToThl. IlosTOMy cBeT pasHoOro mBetra MAET MO PASHBEIM HAIpas-
JIEHIMAM.

B. Ilpuama morsomaer Genblii CBET OAHOM ANMHHBI BOJHBI, 4 HM3JIY-
yaeT CBeT C Pa3HEIMH JJMHAMM BOJH.

Cpednuil yposens

JdnuHa BOMHEI KpacHOro cBeTa B Boaayxe paBuHa 700 um. Kakopa
ANHHa BOJHBI JaHHOTIO cBeTa B Boge?

JnuHa BOJIHBI #eJTOTO0 CBeTa HATpPUA B Bakyyme 590 mm, a B Boje.
442 um. KaxoB nokasaTenb NpejoMJeHus BOJBLI JJIA 3TOTO cBeTa?
KaxoBa AnuHA BOJIHBEI KEJTOr0 CBETA IIAPOB HATDHUSA B CTEKJE C II0-
KasaTejeM mpesoMJjeHus 1,567 ,[[JIHHa BOJIHEI 3TOI'0 CBETa B BO3JyXe
paBHa 589 HM.

HmHa cBeToBOi BOJHBEI B BOoZe 435 um. Kakosa nnwna BOJTHEI JlaH-
HOI'O CBeTa B Bo3ayxe?

AdnuHa BONHEI, COOTBETCTBYIOIAA KPACHOH JHMHHM CIIEKTpa BOAODO-
Aa, B Bakyyme paBHa 696,3 um, a B crekne — 410 am. KakQB noka-
3aTeJIb MPeJOMJEeHHA CTEKIa IJA 2TOoro ceera?

Ha moBepxXHOCTh BOJBI MajaeT IYYOK KPACHOTO CBETa, AJMHA BOJHBI
KoToporo 760 um. KaxoBa AnuMHa BOJIHBI aTOro ceera B Bojge? Iloka-
3areib NpeJIOMJIEHHA BOABI OJA KpacHoro ceetra 1,33.

Hocmamounustii yposens

a) Kax Oyner Beirnazers Gesnasd HagNMHUCh Ha KpacHOM ¢oHe, eCIH
OCBETHUTEL €€ 3eJIEHBLIM CBETOM?

0) Bopa ocBemiena 3esJIéHBIM CBETOM, AJIA KOTOPOTO AJMHA BOJHBI B
Bosayxe 0,0 mkm. Kako#t Oyzner mauua Bonusl B sBoxe? Kakoii nser
BHUAHT 4YeJIOBEK, OTKPLIBIIKH IJiasa 1oj Bonoi?

a) Kaxoro meera noaxHO OBITh CTEKJBIIIKO, CKBO3bE KOTOPOE MOXKHO
YBHUIETh 3e/IEHVI0 HaaAnuchL Ha Genoit Oymare? -

0) Hap Oyxrol Banerena xkpacHaa pakera (anuuHa BoaHbl 0,7 MKM).
Kaxosa pnuua BOonHBI aTOro ceera B Boje? Kakoif nser yBUAHT ak-
BaJAHTHCT, MJBLIBYIIHHU 110 BOAOM?

a) Habniogarenr paccmaTpuBaeT CKBO3b CTEKJAHHYIO NPH3MY 4Yep-
HYI0 4epry Ha Genoi 6ymare. Yro euaur Habaonarens?

0) Iloxasarenep npesomyeHnA BOABLI AJIA KPACHOT'O CBETA pPaBeH Np =
= 1,329, a ana ¢uoseroBoro ceera OH paseH ng = 1,344. Mna ayueit
KaKoro IBeTa CKOPOCTh CBETa B Boje OoJblIe ¥ BO CKONEKO pas?

a) Ha nucre HamMCaHO CJIOBO «CBeT» 3€JIEHEIM Kapammamom. Iians
yepes KaKYI0 IIPO3pAYHYI Cpely Helb3fA OyeT npodyecTh HAIMCAH-
Hoe?

0) BolumciauTh CKOPOCTE M AJUHY BOJHBI JKEJITOrO CBETA B CTEKJIe C
noxkasarenem npenomJyenus 1,66. [IyouHa BOJHBI 3TOro I[BeTa B BO3-
ayxe 589 um.



2.

a) Bexarrli ny4u cBera nmagaerT Ha O0OKOBVIO I'paHb OPH3ME! HOJ YIJIOM

nagesuda 0°. Ilonyuum nu Ha sKpaHe cnexTp?
6) HaumeHsurasa dJacToTa aJIeKTPOMATHUTHBIX KoJsiebaHWM, BOCIOpPH-

HUMAaEeMBbIX [JIA30M, ¥ MHOTUX JOAell cocrapaser 4 - 1014 T'n. Uemy

paBHa JJIMHA BOJHBI 9THX KOJe0aHHH B Boayxe M KAKOB I[BET Jy4YeH

CBETA B 9TOM clyyae?

a) Jlyu ceera, nmpejroMaAfAch, MePexOAHUT M3 CTeKJia B BO3ayX. Kak

PACIIOJIOMKATCA IIPeJIOMJIEHHBIE JYYH PAa3dIUYHBIX [IBETOB OTHOCH-

TeJBHO NEepPHeHAHKYNApa K IpaHHUIe Cpejl B TOYKE NpejJOMJeHUud Ny-

ya?

3) Ilpu nepexofe aydeil M3 BOJABI B BAKYYM [JHHA BOJHBLI UX YBEJM-
uaace Ha 0,12 Mmem. OnpegenuTes AJMUHBI BOJH 3TUX Jy4YeHd B Ba-

KYYMe M B BOJe.

Buvicoxuii ypoeens

a) Ilpu nonydyeHMH Ha 2KpaHe CIEKTPa HU3JIYUYEHUS 3JIEKTDPHYECKOH
JaMIbl €e HAKAJHMBAJIM IIOCTEIIEHHO C IIOMOIILIO peocraTa. Karxue
M3MEeHeHHA NpM aToM Habioxanu Ha sKkpaHe?

0) Ilone3yacek rpadHMKOM 3aBHCHMOCTH IIOKA3aTeNdA IIpeJIOMJEeHUS
CTeKJa OT OJHHBEI CBeTOBOM BOJIHBI, BEIYHMCJIHUTEL H CPABHHUTE CKOPO-
CTH pacHpoCTpaHeHMA CBeTOBbIX BOJIH PasHOH JAJHMHEL B CTEKJIE.

A

rn
1% \
N
1,6 =
1,6 : >

0 014 ﬂiﬂ }‘q,(MHM]

a) limerorca npusMel M3 pPasIHYHBIX MaTepuanoB, HO C OJAMHAKOBBI-
MU TpeJOMAAONIMMY yraaMu. Hem OyayT OTIHYATBECA CIEKTPBI, NO-
Jly4yaeMble ¢ IMOMOIILIO 9THUX puam?

6) Ilokazarens mpenoMJeHMs IANA KpacHOIO CBeTa B CTeKJie paBeH
1,644, a gna c¢wuoserosoro — 1,685. HaiTH pasHHLY YIJIOB IIpe-

JIOMJEHUA B CTEKJe, ecJIi yron nanenud paped 80°7

a) 3eneHnle JY4YM MepexonfAT M8 BO3JAyXa B BOAY, IIPH 3TOM JJIHHA
BOJIHBEI MX CTAHOBUTCH MeHbIne. Karxoro nsera aTH Jy4m Oyaer Boc-
IPUHUMATE YeJO0BeK, IIOrpy3uBIINCE B BOAY?

6) B asranone merpa yknagwiBacerea 1650763,73 nnunr BonH opaHe-
BEIX Jy4el, MCIycKaeMblx aromamMy KpuinToHa-86 B Bakyyme. Kako-
Ba 94ACTOTa KoJieDaHMit aToro MaJyuyeHnsa?
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4, a) HMamMeHAOTCA JH CKODOCTh, JJIMHA BOJHBI, YACTOTA KOJebanuii
[IpH mepexoze cBeTa U3 Bo3ayxa B crexio? Kar?

0) Boxa oceeliena 3eieHBIM CBeTOM, IJIA KOTOPOTO AJIHHA BOJHBI B
Bosayxe papHa 0,005 mxm. Kakoii 6yner gauna soagsl B Boge? Ka-
KOH IIBeT YBUAUT YeJIOBEK, OTKPBIBIIMHA rIasa 1o Bomgoi?

5. a) C ofHHAKOBOH JIM CKOPOCTHIO TIPOXOJAT K IPAHMIIAM ATMOCHEpPHI
deman u ConHoa BONHBI KpacHOH M (hHOJETOBOH wacTH crexkrTpa?
OpuHaxoBa JIM X CKOPOCTh B armMocdepe u B M1060i1 nHOI cpexe?

0) Ha CKONBKO M3MEHHTCHA JNHMHA BOJHBI JKeJTHIX Jyuell ¢ uacToroii
5,8+ 10 I'u mpyu nepexone u3 crexkaa B BAKyyM, €CIH CKOPOCTD
pacmpocrpaHeHus uX B cTexye 1,98 - 108 m/c?

6. a) [lntuHa BOJIHEI KPACHOTO CBETA B BOAE DPABHA AJNHWHE BOJHBI 3eJe-
HOro ceera B Bozjayxe. Kakoi nBeT yBUAUT 4esIOBEeK IOJX BOHOI, ecim
BOJl& OCBEIIeHA KPACHLIM CBETOM?

6) JIyu Gemoro ceera nagaer nox yriom 30° Ha NpUBMY C IIDEOM-
nAMMM yriaoMm 495°. Ilokaaatesns npejoMJeHHs CTeKJa NPU3MBI AJA
KpacHoro ceera 1,62, a nna duoserosoro 1,67. Ha xakom paccros-
HNHM L OT npuaMbl cilelyeT pasMecTHTh aKpaH mupusoii 10 cm, uro-
OBl MONIYUYNTH HA HeM U300pakeHHe BCEro BHAMMOTIO CIeKTpa?

Camocmoamensuasn 20
paboma |F=™

AHTEP®EPEHIIUSA CBETA

Havwanvroill yposern

1. Kakoe us nabmiomaemeix spjaeHuil obbscusercas wunTepdepeHmmeii
ceera? YKayuTe BCe MpaBUJLHBIE OTBETHI.
A. Uanyuenne ceera JaMIoil HaKalHBaHMg.
B. Pany:Haa oxpacka KOMIAaKT-IUCKOB.
B. Pagy:xuasa oKkpacKka MbBLIBHBIX IY3sIpeil.
2. Kaxoe 12 npuBefeHHEIX HHXe BBIPAXKEHUI onpenesiser NMOHATHE WMH-
TephepeHunn? YKaKuTe BCe NPABUJIbHBIE OTBETEL,
A, Hanoxxenne xKorepeHTHBIX BOJIH.
B. Pazyio)xenue csera B CrieKTp IIPH MPEJIOMJIEHHH.
B. Orubanne BOJIHOM NpenATCTBHUA.
3. Kakue ycnoBua meoOGxomuMmbl AnA HAONIOAEHUA MAKCHMYMA HHTED-
(pepeHIIMOHHON KapTHHBI? VKAMNUTE BCE IIPABUJILHLIE OTBETHI.
A. McTOYHMKHN BOJIH KOIepPeHTHEI, PA3HOCTh XOHa MOXKeT ObITh
nroboii.
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4,

A
b. HcTouyHHMKHN BOJIH KOTepeHTHEI, pa3HOCTEL xo01a Al= 2k-2-.

4

B. McTouEMKH BOJH KOTepPeHTHEI, PasHOCTH XOAa ﬁ!=(2k+1)-2—.

‘yR&}RHTE BCE IIPABHMJEBHEIE OTBETHI. JIBE CBETOBLIE BOJIHEI ABJIAIOTCAHA
KOrepeHTHbIMH, €CJIH.

A. BonHbl UMEIOT OJMHAKOBYIO YACTOTY (v, = 1’1) .

B. BonHEl MMeOT NOCTOAHHYIO PasHOCThL (asz KojgebaHmH (A@ =
= const).

B. BosHbl MMEOT OAMHAKOBYIO HacTory (v = v,) M MOCTOSHHYIO

pasHocTh ¢ra3 roynebanuit (Ap = const).
Kaxue ycnosua HeoOXoAMMBl Ayid HAOJIIOMEeHHA MUHHMyMa HHTepde-
PEHIIHOHHOH KapTHHbLI? YKAMHTE BCE MPABUJIbHLIE OTBETHI.

A. VcTOYHHKH BOJH KOTePEeHTHBI, PA3HOCTE xoja Al = (2k+ I)i

B. McTOYHHMKHM BOJIH KOrepeHTHBI, PA3HOCThL XO0Aa MOMKeT OBITH
Nn1000HH.

A
B. McToyHMKM BOJIH KOTepeHTHBI, pasdHOCTh xoaa Al=2k >

Kakoe ycnoeue aBnserca HeoOXOAMMBIM A HaOJIONeHHA YCTOMYH-
BOH HHTepdepeHIIMOHHOM KapTuHbI? YHKa)xuTe BCce NpaBHJBLHBIE OT-
BETHI.

A. OpuHakoBble aMILIMTYAEl B YacToTa KoJjebanui
B. OpunakoBas 4acToTa M MOCTOAHHAA PA3HOCTH da3 KojeGaHuMit.
B. OnuHaKOBbIE aMIIUTYAA H NIepHOA KosebaHuii.

Cpednuil yposenw

B HeKoTOpyi0 TOYKY HpPOCTPAHCTBA TPHUXOAUT HBJIYyYEHHE C OITHYe-
CKOM pasHOCTBIO X04a BoaH 1,8 MrM. Onpeneaurb, YCHJINTCA HIH OC-
JnabHeT cBeT B 3TOI TOYKe, ecau AJHHA BoJHBLI 600 HM.

dBa KOrepeHTHBIX Jydya ¢ jgauHamu Boan 404 HM mepecekaloTcs B
ONHOH TOo4YKe Ha axkpaHe. Yro Oymer mabiioparecd B 3TOH TOYKE —
ycuJeHHe Mau ociabnenue cpera, ecqu ONTHYECKAA PA3HOCTE XOja
ayqei paBHa 17,17 Mrm?

B HEKOTOPYI0 TOYKY MPOCTPAHCTBA NPUXOAAT KOrePEeHTHBIE JIy9H ¢
ONITHYeCKOM pasHOCTEIO Xojaa 6 mxMm. OnpesesuTh, NPOU30AeT yeu-
JleHue unu ocnabinenue ceera B aTOM TOUYKE, €CJIH AJMHA BOJIHBI paB-
Ha 500 M.

B HexoTopyo TOYKY npocTpaHCTBAa NPHUXOAAT KOrNEPEHTHEHIE JYYH C
ONTHYECKON PpasHOCThbI0 Xoja 2 mMkM. OnpejesnTb, VCUIUTCA WJIH
ocyabHET cBeT B 9TOif TOYKe, €CJHM B Hee NMPUXOAAT KPACHLIE JYYH C
ANMHHON BONHBI 760 HM.

99



B HexoTOpPYIO TOUKY IPOCTPAHCTBA NPHXOAAT KOI€DPEHTHBIE JIYYH C
onTHYecKoil pasHocThRI0O xoxma 2 mMrm. OnpefenuTsh, YCHIHWTCA HIH
ocnabHeT CBET B STOM TOYKE, €C/IH B Hee NPHXOAAT KeJAThIe JIYIH C
nnuHod Bomuel 600 HM.

B HEKOTODYI0 TOYKY IIPOCTDAHCTBA NPHXOXAT KOTNEpPEeHTHBIE JY4YH C
ONTHYECKOW pasHocThio xoza 2 MMm. OnpepeluTb, YCHIHTCA HJIH
ocsaGHeT CBET B 9TOM TOYKE, eCJM B Hee NMPUXOAAT (HOJIETOBLIE JIy-
g ¢ aaunuHon BoaHbs! 400 HM.

Hocmamounoslil YyposeHs

a) Moryr nu uHETepdhepHpoBaThH CBETOBBLIE BOJIHBI, HIAYIIHE OT ABYX
AJIEKTPHYECKHX JaMmoueKk? j

0) [Ba KOrepeHTHBLIX HCTOYHUKA CBETA ITOCHLIAIOT HA SKPaH CBET JJIH-
HOI BoJHEI 550 HM, HaromMit HA dKpaHe HMHTepdePEeHIMOHHYIO KapTHHY.
HerouHuKY yaaieHs! OOUH OT Apyroro Ha 2,2 MM, a OT sKpaHa — Ha 2,2 M.
OnpenenuTs, 4To OyaeT HAONIONATECA HA PKPaHe B TOYKEe MaJeHNdA. —
ramreHue MJIM yCHJIeHHe cBeTa?

a) ITovemy KpBIIbA CTPEKO3 UMEIOT PAXyKHYIO OKpacKy?

6) B ycranoske IOHra paccrogHue Mexay menamMu 1,5 MM, a aKpaH
pacIOJIOMKeH Ha paccToaHuu 2 M oT mesed. OnpesenuTs pacCTOAHUE
MeXAy HHTepdepeHIHOHHBIMM I[I0JIOCAMH Ha 3JKpaHe, €CJH JUINHA
BOJIHBI MOHOXpomaTuueckoro csera 670 am.

a) MeirpHBINM Ny3BIPpE HA COJHIE HIDaeT BCEeMH IBeTAMH pajyru.
ITouemy?

0) JIsa KOrepeHTHBHIX MCTOYHMKA HMCIYCKAIOT MOHOXPOMATHHYECKHH
ceerT ¢ aaunoi BoaHBI 0,6 MmEM. OnpemennuTh, HA KAKOM PaCCTOAHHU
OT TOYKHM, PACIIOJIOMKEHHON HA SKpaHe HA PABHOM pacCTOAHWH OT MCTOY-
HHUKOB, OyIer nepsblil MAKCHMYM OCBEIIEHHOCTH. JKpPaH YVIaJleH OT
MCTOYHHKOB HA 3 M, PACCTOAHNE MeXIy ucrounuramu 0,6 Mm.

a) Ecau nBe BOJIHBI MHTEphEpHPYIOT IPYT C IPYIrOM, TO M3MEHAET JIM
OlHA BOJIHA PACIIPOCTPaHEHHEe NPYyroi?

6) Beswiii cBeT, najgamolinit HOPMAJIbHO HA MBLIBHYIO IJIEHKRY (n =

= 1,33) ¥ oTpa’keHHBII OT Heé, TAaéT B BUAMMOM CHeKTpe uHTepde-
peHIMOHHBIN MaxcuMyM Ha BojHe 630 HmM m Ommkaimuii K Hemy
MHUHMMYM Ha BojgHe 450 um. KakoBa TominmuHa nIEHKH, €CAH CUH-
TaTh €€ NMOCTOAHHON?

a) Umeer m MecTO M3MeHeHHe dHEPTrHU NP MHTepdepeHIIuy BOJIH?
6) IlnockoBeInNykJNas JNHUH3A, PAiNYC KPHBH3HBI KOTOpOo# 12 M, mo-
JIO}EeHA BBINYKJOH CTOPOHOM HA NJOCKONAPANNeNBHYIO NIACTHHKY.
Ha naockyio rpaHs JHMH3LI HOPMAJBHO IIAJKAET MOHOXPOMATHYECKUA
CBET U B OTpaXéHHOM cBeTe o6pasdyloTcA TEMHBIE M CBeTJIbIe KOJIbIA.
Onpepenure AJUHY BOJHBI MOHOXPOMATHYECKOI'O CBeTa, ECJU paguyc
IeCTOr0 TéMHOrO Koasua pasex 7,2 + 1073 m.

a) IToueMy BOSHMKAIOT PAAYVIKHEIE IIOJIOCEI B TOHKOM CJI0O€ KepOCHHA,
IIIABAIOIIEM HA ITOBEPXHOCTH BOALIT?
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6) Cser oT mpoeknHOHHOTO (OHAPA, TPOHAA Uepes CHHEe CTEeKJIO,

najgajd Ha KapTOH € ABYMA MAaJeHbBKHMH OTBEPCTHAMH M Jajiee Ha-
OpaBJAJICA Ha sKpaH. PaccrogHume mexpay orBepcrusMm 1 MM; pac-
CTOSIHME OT OTBEPCTHH A0 sxpaHa 1,7 M; paccrogHHe MEXAY HHTEp-
(pepeHOUOHHBIMH TMOJIOCAMH Ha 3kpane 0,8 mMm. HaiiTu AIMHY CBETO-
BOIl BOJIHEI.

Buvicoxuil ypoeens

a) JlBe KOrepeHTHbLIE CBETOBbIE BOJHBI B Pe3yJIbTATE MHTephepeHINH
B3AMMHO IOramialTcAd B HEKOTOpo# obmactu. Kyna nesaerca HX
aHeprus?

6) Korpa moHOXpoMaTHYecKHil CBeT majaeT HODMAJILHO Ha IIOBEpPX-
HOCTh MBLIBHOM NJI€HKW, MHTEHCHBHOCTH OTPAXKEHHOTO CBETA 3aBH-

CHT OT [JIMHBI BOJHBI: OHA HMMEeT MAKCHMyM IpH A; = 630 HM =

Omwxadiunii K HeMy MUHHMYM npH Ap = 525 um. Kaxosa Toamumua
miéakn? Ilokasarens npenomyienusa naéuku 1,33.

a) Ilsera TOHKHX TIEHOK (Hampumep, NIEHKM GeHsWHA Ha BOJe) 3a-
METHO OTJIHYAIOTCA OT uBeToB paayru. [louemy?

6) Toueunslif MCTOYHMK MOHOXPOMATHYECKOIO CBETA HAXONUTCHA HA

pacctoaauu S = 1 MM or GOJBLIOrO IJIOCKOTO 3epKaja M HA pac-
crofsHuu L= 4 M OT 3KpaHAa, NepIeHAUKYJIAPHOrO 3epkany. Kaxoso
PACCTOAHUE X MEXKJAY COCeAHMMHM MAKCHUMYMAMHM OCBEIIEHHOCTHU?
JJinHAa CBEeTOBOM BOMHEI A = 600 HM.

Al* L .

S

a) Ilouemy wuHTepdhepeHuMOHHAA OKpacka HAGJIIOAAETCA TONBKO y
JOCTATOYHO TOHKHX IJIEHOK?

6) liBa KOrEpeHTHEIX WCTOYHMKA A1 A

v ol lengi e ks S e

BoHEI A = 600 HM HaxomaTCa Ha !
paccroaHuM Ajds = 1 MM japyr or :
ApyTa M Ha OJWHAKOBOM pAaCCTOHA- :
HUM L = 3 M or axpana. Kakoso | 2
paccToAHHe X Mexay Ouvoxraii- |
OIMMH MAKCHMYMaMH OCBelléHHO- |
CTH (CepefHHAMM CBETJBIX I10JIOC) |

Ha 9KpaHe? Byamer mu wnabaio- OI
Jarscd B Touke O MakcuMyM oOc-
BeIéHHoCTH ?
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4.

a) BzapMHOe pacriojiodeHHe TOYeYHOr'0 UCTOYHHKA CBeTa A, sepKania
M 3KpaHa IMOKA3aHO Ha DHCyHKe. BoaMo:xHO 11 HadNioJaTb HHTEp-
dbepeHIIMOHHYI0O KAPTHHY Ha aKpaHe?

A
-

3Kpasx

T
0) ToueyHBIH HCTOYHMK A MOHOXPOMATHYECKOrO CBeTa C JAJHHOM

BosiHBI 500 HM pacnojoxeHn Ha paccrosHuM 50 cMm or akpana. Ha
paccrosauu 1,5 [ orT sKkpaHa HaAXOAHMTCA Napajljie/ibHOe eMy ILJIOCKOoe

seprayio. Kakoii Buj MMeeT MHTepdiepeHIHOHHAA KapTHMHA HA 3Kpa-
ne? TémHasa WIM cBeTasa MHTEpdEepeHIMOHHAA 0JI0CA MMPOXOAMUT HA
pPacCTOAHHH 2 MM OT TO4YKH O7

1,6 1

>

s abaloe

[

PKPAH

LY

a) Kaxoe MEHMMANBHOE PACCTOAHHE MeX Yy ABYMS COCeJHHMH MAK-
CUMYMaMH IpH HHTepdepeHI NN BCTPEYHBIX KOIepeHTHBIX BOJIH
anuHOH A7

0) YUro0bl yMeHBIUHTL KO2)(pHIHEHT OTpa*XeHHs CBeTa OT [I0BepXx-
HOCTH CTeKJa, Ha Heé HAHOCAT TOHKYIO NMPO3PavYHYIO IJIEHKY C MOKAa-
aaTejieM TpeJIOMJIeHUSA 71,, MEHbIIHNM, YeM Y cTeKja (TAK HA3bIBAEMOE

«rpocBernenue ontuxku»). Cuuras n,=+nrie n — 1OKazaTejb

IpeJIOMJIEHUs CTeKJia, ONpe/eNuTe HeOOXOAMMYIO TOJNIHHY MJIEHKH
h. Iaunaa BoaHel ceera A = 500 HM, cBEeT majaeT HA IIOBEPXHOCTHL HOP-

MAJIBHO.

a) Jlyuu Gesoro csera majai0T HOPMAJbHO HA TOHKYIO IJIOCKOIIAPAJ-
JIenbHYIO Tpospadnyio niaactuHky. Kax Oyner MeHATHCA OKpackKa
IJIACTHMHKH, €CJIH YBeJHUYUTEL yIroJ najesusn’?

6) Or TOUEYHOro MOHOXPOMATHYECKOI'0 MCTOYHHMKA A OTOJABHUIraioT
TOYeYHBEIH MOHOXPOMATHYECKHUU MCTOYHHK As (cBeT 0060MX HCTOYHH-
KOB MMeeT OJHY M TV e yacToTy) J0 TeéX mnop, noxka B Touxke O Ha
9KpaHe, rjae HabmionaeTcs WHTepdepeHOUA, HE HACTYIIAET IIOTEMHE-
HHe. PaccTossHMe MeXIy MCTOYHMKAMH A U As IpM 8TOM paBHO [ =
= 2 MM. Paccrosanue mMexay MCTOUHUKOM A; u sxpaHom L = 9 m. Ha
CKOJIBKO HYJKHO TepeiBHHYThE 9KPDAH K MCTOYHHUKY Aq, 4T00El B TOUKE
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1.

O cHoBa BO3HHUKJ0 mnoremuenwe? Ilpm x << 1 cuHTaTh

1+ x ml+%.

Camocmoamenvnan 21
paboma %= §

TH®PAKIIUI CBETA

Hauvanenwiili ypoeens

Kakoe M3 NpUBeNeHHBIX HHWIKe BBIPAXKEHUH ONpejejfeT MNOHATHE
mucppakuun? YKamure Bce MpaBUIIbLHBIE OTBETHI.

A. Hanoenue KOrepeHTHBIX BOJIH.

B. PasanoeHne cBera B CIIEKTP IIPH IIPEJIOMJIeHHH,

B. OruGanue BOJHOH IIpeNnATCTBUA.
Kaxoe na nabaogaeMbIX ABJeHHH 00bAcHAercAa audpaxkumei ceera?
YKauTe BCe NPaBHJIbHBIE OTBETHI.

A. Manyuenne cpeTa JJaMIOH HaKaJIUBAHUA.

B. Paay:asa okpacka KOMIAKT-AUCKOB.

B. ITonyuenue usobpakeHusaA HA KHHOSKPpaHe.
Karxoe u3 nmpuBejJeHHBIX HHMKe BBIPaXXeHHH ABJIfAETCA YCJOBHEM HAa-
OJI0JeHHUA [JIaBHEIX MAKCHMYMOB B CHeKTpe AW(MPAKIHOHHOHN pelrer-

KU C nepHosoM d moj yrjom (7 YKa)xure BCe IpaBUJIbHBIE OTBETEL.
A. dsingp= R4

B. dcosg =k
A

B. sinp=k—.
L™

Kakoe us nabamonaemMbix sBIeHUi ofbacHaerca nudpaxnuei csera?
YraxKuTe BCe NpaBUJIbHbIE OTBETHI.

A. Panyxuasa oKkpacka TOHKHX MBIJBHEIX IIJIEHOK.

B. Ilosasnenue cBeTJIOr0 NMATHA B II@HTPe TéHW OT MAaJIOTO HEIpo-

3pAYHOIO MHCKA.

B. OTrjI0OHeHHEe CBeTOBLIX Jiyueil B 06acTh reOMeTPHYECKON TeHH.
Kakue uany4eHUs M3 NpPUBEJEHHBIX HmMe 00amaioT crocobHOCTLIO
K nudpakuun? YRauTe BCce IIpaBUJIbHbIE OTBETHI.

A. Bunumeliit ceer

B. PanuoBOTHHEI.

B. UndpakpacHsie Jy4H.
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6.

Ha nudpaklUWOHHYIO PEIIeTKY ¢ nepuomoM d mepneHauKYJIAPHO ee
IIJIOCKOCTH IafaeT mapajjesibHbld MOHOXPOMAaTHYECKH IIYYOK CBeTa
¢ AMHHOHN BOJHBI A. Kakoe M3 NpHBeJeHHBIX HHKE YCJIOBHH BBHINOJI-

HAETCA AJIA yrja ¢, MojJ KOTOpeIM Habmwonaercs INepBBIA I'JIABHBIH
MakcuMyM? YKaMKHUTe BCe NpaBHAbHBIE OTBETHI.

: A
A. singp=—
B. sinrpzi
B. dsing= A

Cpednuil yposenn

HaiiguTe HauO®ONBUIMM NOPAJOK CIEKTPa KPAacHOH JIMHUM JIMTHA C
OJUHOM BOJHBEI 671 HM, ecau mepuon IUMOPAKIHMOHHON peEIIETKH
0,01 mwm.

IIpu momomu audpakiMOHHON peméTky ¢ nepuogom 0,02 MM moiy-
YyeHO nepsoe AuppaxkiHOHHOEe H300pa)keHHe HA paccTOAHHH 3,6 cMm
OT LEeHTpaJlBHOro W Ha paccroauuu 1,8 m or permrerkn. Hainurte
AJIMHY CBETOBOM BOJIHBI.

Hudpariimonnasa pemérka umeer 50 mrpuxos Ha muaaumerp. Ilon
KaKUMH{ yriaMy BHMAHBI MARCHMYMBI II€DBOTO KM BTOPOro MHOPAJKOB
MOHOXPOMATHYECKOT'O M3NYIeHHA ¢ AAHHON BoaHBI 400 am?
OnpegenuTs AJIHHY BOJHBI JJA JHHUH B IHGPAKOHOHHOM CIEeKTpe
BTOPOr0 MOpAAKA, COBNAJAIOIEH ¢ M3o0pa)keHHEM JMHMH CIIeKTpa
TPETLETO IOPAAKA, V KOTOPOH nnuHAa BoJHBI 400 mM.

CnexTp nojsiyueH ¢ NOMOINLIO AM(PPAKIMOHHON PeIéTKH ¢ IepHoaoM
0,005 mm. Bropoe audpaknmonHoe m3obpakeHue NMOJYUYEHO HA pac-
cToAHUM 7,3 CM OT UEHTPaJNBHOIO H Ha paccToAHHH 113 cm oT pe-
merTKky. OnpegeauTe JJHHY CBETOBOH BOJIHBI.

Onpepenurs AJUHY CBETOBOH BOJHBI, €CIM B AWQPAKIIMOHHOM CIEKTpe
MAKCHMYM BTOPOI'O NOPAIKA BOZHHKAET IIPU ONTHYECKOH pPA3HOCTH XOHa
BoaH 1,15 MEM.

Hocmamounslil yposens

a) Ha mpoBepxHOCTH TrpaMIUIACTHHKH, paccMaTpuBaeMOil I110J He-
DONBIIUM YI'IOM, BUIHBI LiBeTHBIe nojockl. Kak o6bACHUTL 5TO AB-
JeHue? _

0) CrnexTp nosyyes ¢ IIOMOIIBI0 ZUPPAKIIMOHHON PEIIETKH C IepHo-
pom 0,005 mm. Mudpakumonnoe HaobparxeHHe BTOPOro IOPALKA HA-
XOAUTCA HA PACCTOAHMH 5 CM OT LIEHTPAJBLHOI'O W HA PACCTOAHMH 1 M
oT pemérki. Onpenenure NJUHY CBETOBOI Boanbl, Habmomenue Be-
jércsa 0e3 JIHH3EL
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a) Ecam, npHInypuB riias, CMOTpeTh HA HUTh JAMIIOUKH HAKAJIHBA-
HHfA, TO HATh Ka)XeTcd OKAHMJEHHOH CBeTNBIMH ONMUKaMu. Ilouemy?

6) Ilepmox mndparumonnoii pemréreu 0,016 mxm. KpacHas muHHA
CIIeKTpa 2-r0 MOPAJKA OKASAJNACh DACIHOJOKEHHOH HA pPACCTOAHMM
14,2 cm or cpepueit munun. Paccroanue or pemétku mo sxpauna 1,5 M.
Onpenenurte AMWHY BONHBI KPACHBIX JIyYei u IIHPHHY crekTpa 2-ro mo-
paaka. yiuna BOJHBI HHONETOBBIX JIyueit 4 - 10~7 u

a) IIpi M3roTOBJIEHMM MCKYCCTBEHHBIX NepJaMyTPOBLIX MYTOBUI HA
UX TIOBEPXHOCTh HAHOCHUTCA MeJNbYaWIlas IUTPUXoBKa. IloueMy IIo-
cne Takoil 06paboTKH NYyroBHULIA HMEeT pajy:KHYIO OKpackKy?

6) Ha audpakuuoHHYI0 penIETHY HOPMAJLHO MajaeT NMy4yoK CBeTa OT
paspARHON TPyOKH, HAMONHEHHONH resmeM. Ha Kaxyio JHHHIO B
CIIeKTPe TDeThLero MmopAjfKa HakKJaJblBAETCA KpacHad JHHUA Teaus
(A; = 6,7 - 107° cm) ciekTpa BTOpOro nopaaxa?

a) IIpn ocBeleHNH TOHKOW MJIEHKH MapallebHbIMM BeIbIMU JIy4yaMH
HabmIolaeTCA paayKHadA OKpacKa NieHKH. YeM ato obbscHaeTcA?

0) Omnpeaenurs 9ueao WTPUXOB HA 1 ¢M AU PAKIMOHHOK peIleTKH,
€CIH IPH HOPMAJBHOM IaJeHMH CBeTa ¢ ANHHOH BoJHBI 600 HM pe-
IIETKa NAET NepBhblif MAKCHMYM Ha paccTosHuH 3,3 cM oT I[eHTPAN -
Horo. Paccroanue or pemérky g0 axpana 110 cM.

a) Ilouemy wacTuub! pasmepom 0,8 MKM Henb3d VBHAETH C TOMOIIBIO
MHKpockomna?

6) Hakoe HauMeHbIllee UHCI0 LITPUXOB AONKHA COLEDPIKATE DELIET-
Ka, 4To0Bl B CIEKTpe IEepPBOro MOPAJKA MOMKHO OBLIO DPASIEeTHTH nBe
MKEJITHIE JIMHUM HATPUSA C JJIUHAMU BoJaH 589 um n 589,6 um? Kako-
BA NJIMHA TAKOH DEINETKH, ecJiy NocToaHHaA pemieTKX 10 Mrm?

a) IToueMy ¢ MOMOIILI0 MUKPOCKONA HEJb3A YBUAETH aToM?

6) Ha nudpaknuoOHHYI0 peIIeTKy, MMEIoIIyIo MepHOA 4 MKM, HOp-
MAaJNBHO IafaeT MOHOXpomaru4yeckasa BonHa. OleHUTH AJIMHY BOJIHEL,
€CJIH Yyroj Memay CHeKTpPaMH BTOPOro W TPeThero Inopagaxos 2°30'.
¥YTaBl OTKJIOHEHUA CUUTATH MAJBIMH.

Buicoxuill yposens

a) Yem orimuaercs AMMPPAKIIMOHHBIN CHEKTP OT CIEKTDPA, NOJyYeH-
HOI'O € IOMOILBIO NIPU3MBEI?

6) Ha nudpaknuonnyio pemérxky ¢ mepuogom 14 MKM nagaer Hop-
MaJBpHO MOHOXpOMAaTH4YecKas BOJHa. Ha skpaHe, yJaJ€HHOM OT pe-
HIETKY HAa 2 M, pacCTOAHUE MeXxJy CIleKTpaMM BTOPOI'O M TpeThero
nopaakos 8,7 cm. Kaxkosa fiuua BoNHBI Iafaiolllero ceera?

a) Ilpu zndpakinuu OPOMCXOAMT OTKJIOHEHME CBETOBBIX Jyueii o
NPAMOJMHENHOr0 pacnpocTpaHeHHMA B OJHOPOJHOI cpeme. He OIIpO-
BEpraer Jiu sfBJNeHHEe AWPPAKIHM 3aKOH NPAMOJHUHENHHOro pacmpo-
CTpaHeHMNA CBeTA B ofHOpongHOM cpene? O6wACHHUTE.
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6) Ha audpakIHOHHYIO peléTKy ¢ nepuosoM 2 MKM MajaeT HOD-
MAJBHO CBeT ¢ qauHoH BonHel 500 HM. 3a pemIETKOR pacloJOXeHa
cobuparmomas JuH3a ¢ GorycHbIM paccroaHueM 50 cM. I'ze HYMKHO
pasMecTHThL 9KpaH, 4ToObl MOJYYHTH HAa HEM YETKHH AudpaxIiioH-
gpiii cmekrp? KakoBo paccrosHue Ha 3JKpaHe MeKIy CIEeKTPOM
TPETHEro MOPAAKA U IeHTPATIBHEIM MaKCHMyMOM?

a) Ilouemy amdpakmuio 3ByKa MOMHO HabJIOAaTh 6oJjiee OTUETJIHEBO,
yeM AudpaKiyio ceera?

6) Ha nudpakiMOHHYIO peIIETKy C IepHoaoM 4 MKM IlajaeT HOp-
MAALHO CBET, NPONYIIeHHBIH uepes ceeroduabTp. Ilosoca mpomyc-
kagua ceeroduyasrpa — oT 500 um g0 550 HM. ByayT nu crneKTphl
PASHBIX NOPANKOB NIEPEKPHIBATLCA APYT APYroM?

a) Hmerorcsa ABe TOHKME IUIEHKHM M3 OJMHAKOBOro marepuana. Ilpm
ocBeleHMH uX GeNBIM CBETOM, JIYYM KOTOPOrO NePHneHAMKYJIADHBI K
MOBEPXHOCTH IJeHKH, OfHA M3 HUX KAXKeTCd KPACHOH, a Apyraa —
cuueii. MOKHO JIH CKasaTh, KaKafd M3 9THX TJIEHOK ToJme?

6) Ceer aAnMHON BOJHBEI A NajaeT HAKJIOHHO Ha AU(PAKIHOHHYIO
peméTKy ¢ nepuoioM d. Yroy najgeHud paseH o Brisepute (opmy-

1y, ONpejenAloNIyI0 SHAYEHUA Yrjaa ¢ Mexay AHPPaKIHOHHBIMH
MAKCHMYMAMH H HOPMAJBLIO K IJIOCKOCTH AUPPaAKIMOHHOM pereTKu.
a) UmeoTca ABe NJeHKH M3 OJMHAKOBOrO MPO3pPavyHOro MaTepuana.
IIpy OCBEINeHUH STHX IJIEHOK OeNbIM CBETOM, NePNeHAMKYJIADHBIM K
X IOBEPXHOCTH, 00e IJIEHKH B OTPAMEHHOM CBeTe KaXXyTCd 3seje-
guiMu. MOIKHO JIM CUMTATH, UTO TOJIIHHA BTHUX TJIEHOK OfHHAaKOBa?

6) KaxoB mepuoj d peumIETKH, eCIHM INPH HOPMaJbHOM MNaAeHUH Ha

Heé Jgyueit ¢ AnuuHoi BonHBI A = 750 HM Ha sKpaHe, OTCTOALIEM OT
peIIETKM HA paccToAHMM 1 M, MAKCMMYMBI IEPBOr0o IOPAAKA OTCTO-
ar gpyr ot apyra Ha x = 30,3 cm? KakoBO 4HCJIO IITPUXOB Ha 1cm
peméTrn? Kaxoe KoauuecTBO MAKCHMYMOB JaéT sTa AuppPaKINOH-

pag peméTka? KakoB MaKCHUMAaNbHBIH Yroal Qmay OTKJIOHEHUA nydgeit,
COOTBETCTBYIOLIMX MOCHeAHeMY AADPAKIIMOHHOMY MaKCHMYMY?

a) UMeerca TOHKaf NMJIeHKaA M8 IIPO3PAvYHOro MaTepHaJia. ITpu ee oc-
BeIlleHMHY MOHOXPOMATUYECKHMM CBETOM, JY4YH KOTOPOrO INeprneHxH-
KYJIADHBI K IIOBEPXHOCTH IIJIEHKM, HA HEH BHUJHBI NapajsesbHble ue-
peayionMecs TeMHBIE M CBeTJble II0JIOChI HA DABHBIX PACCTOAHMAX
ApYT oT apyra. YTo MOMHO CKa3aTh O TOJLIMHE TAKOH NIeHKH?

6) Ha audpakliHOHHYIO DeIIETKY IepNeHAHKYJIADPHO eé ILJIOCKOCTH
ajgaeT CBeT. YroJ Audpaxiuy B ClIeKTpe 1-ro mopAaKa ANA JIMHHH C
naunolt Bonubl 600 um cocrasnser 30°. Hekoropas nunus Habio-

faeTcs B CIIEKTpe BTOPOro mopsAnKa moj yriom audpaxuuu 45°. HaiiTy
JIMHY BOJIHBI @TOH JMHUM M YHCJIO IITPUXOB Ha eANHMILY NJHHEI.

106



i
(2]

I

Kouwmponvnan | 3 :
paboma | M

BOJHOBAA OIITHEKA

Hauanvnuiii ypoeenv

BAPMAHTII

B uém cocrouT ABJeHHe Aucnepcuu cBera? lleiicTBMe KAKOro IIPH-
fopa OCHOBEIBAeTCH HA 3TOM SIBJIEHHH?

Kakoe yciosme aBasaercsa HeoOXONMMBIM AJas HabnoneHus audpax-
LIMOHHOH KapTHHEI? YKaXHUTe BCe NMpPaBUJILHBIE OTBETHI.

A. Pasmepsn! npenAaTcTBUA MHOro DOJbIIE IJNHUHBI BOJHEI.
bB. PasMmepsl npenAaTcTBMA CPABHMMEI C IJMHON BOJHEL.

B. Pasmeprl npenaTcTBUA MHOIO O0NbIIe aMIIJIATYAEI BOJIHEL.
Cpenu mepeuymncleHHBIX HH}e YKaMXUTe Ty INapy ABJeHHH, B KOTO-
poii Hanboyee APKO NMPOABIAIOTCA BOJHOBbIE CBOMCTBA CBeTa. ¥ Ka-
JKUTE BCe NMPABUIbLHBIE YTBEDMKACHHA. '

A. OrpaxeHue M gUCHEpCHA.
B. IlpenoMieHune U NONApPHN3AINA.
B. Indpaxkuua ¥ nHTepdepeHusd.

BAPUAHT 2] | '=

Hazosure xapaxrepHble uepThl sABjdeHusa audpaxnuu cseera. Ilpu
KAKHX YCJOBMAX OTUYETJIMBO Habiogaercs aTo ABJeHHE?

CeeT Kakoro LBeTa MeHBIIE APYIrHX OTKJOHSAETCH INPHBMOH CIeK-
Tpockona? YKamure Bce NPABHJILHBIE OTBETHI.

A. duonerosoro.

Bb. 3eusenoro,

B. Kpacnoro.
Kakoe sBneHue CBA3aHO C pasnyyueM CKOPOCTH PACIPOCTPAHEHHA
CKOPOCTH CBeTa B BellecTBe? YKamuTe BCe NPABUJIBHEIE OTBEThI.

A. Mucnepcus.

B. Hurepdeperuusn.

‘B, Oudpaxnusa.

BAPMAHTEI

HasoBuTe xXapaKTepHBIe YepTbl HBJIEHUA HHTEPhEpPeHUMH CBeTA.
ITpu xaxux yCJIOBHAX OTYETJAUBO HabIONAaeTCA 3TO ABNeHMe?
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@ Kax usMeHMTCH 4acTOTa KPACHOrO H3JYyYeHHUA NPH Nepexoje ceera
M3 BO3AVXa B Boay? YKasHTe BCe IPDaBHIBLHEIE OTBETHI.
A. YBeluumuBaeTrcH.
B. YMeHbIIaeTcH.
B. He uasmensercs.
€) Kaxos xapaxTep CBETOBIX BOJMH? VYKaMMHUTe Bce IIPABHILHBIE OT-
BEThI.
A. llomepeuHble, KaK 3BYKOBBEIE BOJIHEI B TBEpALIX TeJaax.
b. IlpoponpHBIE, Kak 3BYKOBBIE BOJIHBI B rasax.

B. Moryr OBITL U TPOAONBHEIMH, M IIOTIEPEeYHBIMH, K&K Mexa-
HUYEeCKHe BOJHBI B VIPYIrHX cpegax.

BAPHAHTE

O yeM cBHAETENLCTBYET ABJIEHHE AUCIEPCHH?
Kakue 13 mepeuyMcJeHHBIX HHI)KEe ABJeHHM ODBLACHANITCA HMHTED(de-
peHI el ceera?
YKaMHTe BCe NMPABHJILHLIE OTBETHI.
A. Panyxnasa oKpacKa TOHKHX MAaCIAHBIX IJEHOK.
Bb. Koawvua HsioroHa.

B. OrxjgoHeHHe CBETOBBIX Jy4YeH B o006JacTe reoMeTpHYecKOH
TeHH.

€ Kaxue u3 npuBeJeHHBIX HHMKe BBIDAXKEHHH SABIAIOTCA YCJIOBHEM
pabrogeHua TJaBHBEIX MAaKCHMYMOB B chHekTpe INdparkiiHOHHOH
pemeTKky ¢ nepuogom d monx yraom @7 YKa)XuTe BCe ITPABUIBHBIE

Oe

OTBETEI.
A. dsing=FkA
B. dcosp=Fki

B. dsinguz(ZkH%.

BAPUAHT 5]

O6bACHUTE, KAK H ITIOYEeMY NMPOHCXOAUT JUGPaKluHUsa BOIHT?
Ceer nmepexoauT M3 BO3AYXAa B CTEKJIO ¢ NOKa3aTeJieM NpeJoMJeHUA
1,6. Kaxoe mu3 caenymommx YTBEpPIKIeHMH cnpaBeanuBo? YKarmHTe
BCe NpaBUJIbHbIE OTBETHI.

A. Yacrora u cKOpOCTh CBeTA YMeHbIIMUMMCH B 1,5 paaa.

B. Yactora u cxopocTh cBera yBenuduaucs B 1,5 pasa.

o
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B. Yacrora He M3MeHMJaCh, & CKOPOCTH CBETA yMEHbIIHNIAach B
1,5 pasza. 3

€) Kaxoe sBleHHE NOKAaBEIBAET MOMEPETHOCThL CBETOBLIX BOJIH?

A. IIucnepcus.
B. Orpamenne.
B. ITonapusaunus.

BAPUAHTLE]

B weM cocTouT ABJNeHMe HMHTephepennuu ceera? IIpusegure nmpuMe-
phI.
Kax maMeHHTCA JJIHMHA JKENTOro HU3JYYEHHS INpH Nepexofe H3 BOS3-
ayxa B BOAY? YKamuTe BCe IIPABHJILHEIE OTBETHI,

A. VYmeuninaercs.

B. VYBeauuusaercsH.

B. He usmensaercd.
Yro B 00BIeHHON XM3HK nerue Habmozars: tudpakuuio 3BYKOBBIX
MJIM CBETOBBIX BOJNH? YKaMuTe BCe NMPABHJIbHbIE OTBETHI.

A. Indpakiyio 3BYKOBBIX BOJH, TAK KaK OHHM NPOAOJLHEIE, 4
CBETOBBIE BOJIHEI IIONEpPeYHEIe.

Bb. Iudpakiiio 3BYKOBBIX BOJH, TAK KAK Ay;y=> Agy
B. [Iudpaknuio CBETOBBLIX BOJH, TAK KaK App<< Ayp.

Cpednuil yposens

BAPUAHTIL]

Ecin CKBO3b pecHHUIIBI CMOTPETh HAa CBeT YJIWUYHOro )oHaps, BOKPYT
Hero MoABJAETCA pagy»Kublil ceer. Uem aro 06bACHNTE?

Bo CKONBKO pas HM3MEHHTCA AJHUHA CBETOBOH BOJHBI NPH Nepexojue
M3 BO3JyXa B CTEKJO, eCJH CKOpOCTh CBeTa B CTeKJe paBHa

2-108 m/c?

€ HudpaxnmonHas penrerka umeer 50 IITPHXOB HA MHJJIUMETD. Ilonx

KAKHM YIJIOM BHAEH MAKCHMYM BTOPOro nopAjiKa MOHOXpOMAaTHue-
CKOr'o M3Jy4eHHd ¢ AgauHoi Boaubl 400 aM?

BAPUAHNT 2]

3aBMCHT JIH CKOPOCTh pacnpocTpaHeHHA CBETOBOTO M3JNYUYEHUA OT 4ac-
TOTE! KoJeGauunii? OT IJIUHBI BOJTHBIT
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CkONBKO JJIHMH BOJH MOHOXPOMATHYECKOTNO HM3Iy4eHHS C YacTOTOH
6 - 1014 'y yraaasiBaeTca Ha orpeske 1 m?

OnpejeATh ONTUYECKYIO - PASHOCTH XO0Ja BONMH JUIMHOW 540 HM,
nMpomeAlIuX dYepes JUQPAKIHOHHYI0 PelIeTKY ™ obpasoBaBIIUX
MAKCHMYM BTOPOTO NOpAAKA.

BAPUAHT 3]

Ilouemy MeHAeTCH OKpPACKA KpHLIBEB HACEKOMOro, ecjil ero pac-
CMATPUBATE I10j] PAGHBIMH yrjaamu? .

InrHA BOJIHBI KEJTOTO cBeTa B BO3myxe paBHa 980 HM, & B XKHIKOCTH
400 am. OnpeesuTh NOKA3aTENb [IPEJOMIeHUA HKHIKOCTH.
OnpepenuTs AJAMHY CBETOBOH BOJIHEI, €CJIH B AHM(PPAKIHMOHHOM CIIeK-
TPe MakKCHMYyM BTODOrQ MOpPsAAKA BOSHHKAaeT IpH ONTHYECKOM pasHo-
c¢TH Xo4a BoJH B 1,15 MKM.

BAPUAHTL4]

Kakue cBeTOBBI@ BOJIHEI HAGBLIBAIOTCA KOTePEHTHBIMH,.

CgeToBBI®e BOJIHEI B HEKOTOPOH MXHJIKOCTH HMMeEOT AJIHHY BOJHEI
500 um u uactory 4,5 - 1014 I'u. OnpegenuTs abcoNIOTHLIA NMOKA3a-
TeNlb IPeJOMJIEeHHA 3TOH MUIKOCTH.

Yepes audpaKIMOHHYIO pelreTKy, uMeomyio 200 mTpUxoB Ha MAJI-
JUMETp, NpPONYIIeHO0 MOHOXPOMATHYECKOe H3Jy4YeHHe C JIWHOH
Bostael 750 HM. OnpesesuTs yroj, moj KOTOPHEIM BHAEH MAKCHMYM
[IepBOro NMOpAAKA 3TOM BOJIHBI.

BAPUAHTLS]

[Touemy OObIYHBIE MCTOYHMKH CBeTA He H3IJYYalOT KOrepeHTHbIe
BOJIHEI?

Karxne uacrorsl KosebaHMM COOTBETCTBYKOT KpacHBIM JiydaM BHIHU-
MOii yacTH crexTpa ¢ AauHoi BosHbI 700 BM?

Dudpaxknuonsaa permerxka umeer 50 mTpuxoB Ha Muuumerp. llox
KAKMM YIJIOM BHJEH MaKCHMMyM IepBOT0 NOpAJKA MOHOXpOoMAaTHYe-
CKOTO M3JIy4eHUs ¢ AnuHoil BoaHbl 400 HM?

\BAPHAHTEI

Kakue cBOMCTBA CBETA MOATBeP)KAaeT ABJeHNe WHTephepeHIIHU?
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Kaxue yacToTel Koae0aHMIl COOTBETCTEYIOT (PUOJETOBBIM JIy4YaM BH-
IUMOM YacTH CIeKTpa ¢ AAuHOH BoMHLI 400 HM?

Hatitu HaubOApIIHy NOPANOK CIIEKTPa ANA ¥KeJTOM JUHHUM HATPHA C
THHOIT BonHE! 5,89 + 1077 M, ecau mepuoj qudbpakIiHOHHON penrer-
KH 2 MKM.

Hocmamounstil Yypoeens

BAPUAHT 1]

IInAa KaKUX JydeHd — KpacHBIX AU (HOJIETOBBIX — Oyaer OoJbkIne
ryaBHoe OKYCHOe paccTosHMe cobuparonei JUH3b1?

SeJEHLIM CBET ¢ aAnuHoM BOJMHBI 500 HM majgaeT Ha IHIeNb ITHPHHOLM
8 Mkm. OnpenenuTs, IO KAKMMM yriaMHd HaOJMODAIOTCA IMEpPBbIH H
BTOPOM MHHHUMYMBI.

Ha pucyHke cxemaTwuecKH HaoOpayeHbl BOJHBEI KpacHoro, cuoe-
TOBOT'O M KeJTOro cBera. KakoMy LBETY COOTBETCTBYET KajKJas

BOJIHA?
2) \ WAV
o NN\
B) /-\/\/\-/

¢) [sa ucrounuxa A; u Ay M3IYy4alOT BOJHBI JJMHHON 2 M C IOCTOAHHOM

(2

BO BpeMeHu pasHocThio dasz, pasHoi n. MakcuManbHOH HJIH MHWHH-
MaJIBHOH Oyper aMIIMTYyJa cyMMAapHBIX KonebDaHMii B Touke B, yaa-
JIEHHOH OT IIepBROTO HCTOYHUKA Ha 14 M, a or BTOporo — Ha 12 m?

Ay A B

BAPUAHT. 2]

B nepuojg mosaHOro COMHEUYHOrO 3aTMEHHSA [OBEPXHOCTE 3eMJU I0-
KPBIBAIOT IIHPOKHE HHTepdepeHIIHOHHEIE IIOJOCHI (CKOJNBL3AIIME Te-
un). Kakoe ABJIeHHe NPUBOJNT K BTOMY?

Haxoit saubonsmiuit mopAfOK cmeKTpa MOXMXHO BHJETh B AudpaKIH-
oHHOH pemérke, uMeromeit 500 mwTpuxoe Ha 1 MM, Opu ocBemeHHM
eé CBeTOM C NJIMHOM BOJHBI 720 HMT
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[locne HOMAA B COMHEUHYIO IOroZy HHorza Habmropaercs pazyra.
[ToueMy MMEHHO IIOCJE NOXKAA, ¥ B COJHEYHYIO ITOTOLY 7

[Ipu nabaofeHHH dYepe3 AUMPAKIMOHHYIO PEINETKY KPaCHBIH Kpau
CIeKTpa BUIEH Ha paccrognu 10,5 ¢M oT cepeZMHBI IEJH B 3KpaHe.
Paccrogaue oT gudpakiMOHHON pelnéTku mo akpaHa 150 cm, nepu-
ox pemietku 1072 mm. OnpezmenuTe AJMHY BOJIHBI KPACHOTO CBETA.

_BAPMAHTEI

Ha uém ocHOBaHO npocBerseHMe onTHKH? IloueMy B OTpa)X€HHOM
ceere 0OBLEKTHBLI HMEOT roydoBaTO-CHpPeHeBEIH OTTEHOK?
Mudpaknuonnas peumérka cogep:xur 500 mrpuxos Ha 1 mm. Ha
peméTKy mnajgaer cseT AAMHOM BoJHBI 500 HM. Ilog xakuM yriom
BUJEH NePBLI MaKCHMyM?

Kaxoe MHHUMAJBHOE PACCTOAHME MEXXKAY NBYMSA COCEAHHMH MAaKCH-
MYMa&MH NpPH HHTep(epeHINH BCTPEeYHBIX KOIepPeHTHBIX BOJH AJH-
HOit A?

IIpospaunas nimacTHHKA ToamiMHOH 2,4 MKM OCBellleH& IIepHeHIH-
KYJAPHEIMH OPaHXXeBLIMH JiyuaMu ¢ gauHoi BoaHEI 0,6 Mmrm. Byzer
JIM BUHA 2Ta INJACTHHKA B OTPAXKEHHOM CBETE OPAHIKEBOM, ecJNu OIl-
THYeCKasA IMJ0OTHOCTH BelllecTBa IJACTHHKH paBHa 1,57

BAPUAHT 4]

B npubope nnsa Habmiomnenusa Kojel Hbl0OTOHA BOBAYIIHYIO IPOCIOM-
KV 3armoJHuau Boxoi. Kak uaMeHUNUChH paguychl HHTephepeHIIMOH-
HBIX KoJen?

Onpegenurk AJHHY BOJHBI JJIA JUHUHU B AHPPAKIUOHHOM CIIEKTDe
BTOPOro IOpPAAKA, COBHNajawolleld ¢ m3obpaieHHeM JIMHUM CHeKTpa
TPETHEr0 NOpAAKa, ¥ KoTopou anuHa BoyuHBEI 400 uM,

IOnsa npocBerTneHus O0BLEKTHMBOB HMX JIMH3bl IIOKPLIBAIOT IJIEHKOW,
[IOKA3aTeN b MPeJOMJEeHUS KOTOPOM JOJIXKEeH UMeTh BeJUUHUHY
n=ﬁ (n, — noxasarenb IpejoMneHus crTexja). llouemy? Hro
npounaoiger, ecau aTo ycaosue Oyner HapymeHo?

HMudparnuonHasa pemérka comep:xurT 200 mrpuxos na 1 mm. Mak-
CHMYM Kakoro HamuboJbIlIero nopsjkKa JaeT aTa pelluéTKa NpH Iep-

NMeHIUKYIAPHOM TNaAeHUH HA Heé MOHOXPOMATHYECKOr'o CBeTa ¢
nnuHok Bonusl 520 um?
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BAPWAHT.5]

[Mouemy zuém JlyHa mmeerT 4YHCTBIH Oenslit user, a mocjae 3axofa
CoJiHIla IPUHUMAET MeNTOBATHIH OTTeHOK?

MudpakIMOHHAA DeIIETKa COJePMHHUT 400 mrpuxos Ha 1 mm. Ha
PENIETKY NafaeT MOHOXPOMATHYECKHH KPACHBIH CBET C OJAMHON BOJI-
ger 650 M. TTon KakMM yrjoM BuUjAeH HmepBhi# maxcumyM? CKOJMBKO
BCEro MaKCHUMyMOB jaér pemérka?

Ecnu 661 ConHIE MMeEs0 MOHOXpOMATHYECKOe M3JIyUueHHe, HalpuMep
KpacHoe, TO KakuMu OBl Kas3aJNCh Pa3HOIBETHBIE TeJa Ha Semue?
KaxoBo paccTOSHHE X MeXAY KpacHOil (A, = 760 HM) u (uoTeTOBOM
(hgy = 380 HM) JHHHMAMM B CIIEKTpe IIepPBOro MopAlKa, NOJy4eHHOM
Ha BKpaHe, OTCTOAIIEM HA DACCTOAHMH 3 M OT nudpaKLMOHHON pe-
mérky ¢ nepuogom 0,01 mm?

BAPUAHTLS]

[ToyemMy LBETA BJAMHBIX TIPeAMETOB KaxyTca Oosee rnyB6oOKUMH,
GoJyiee HACBIIIEHHBIMH, UeM cyxux?

Ha agudparkiuoHHYIO peuieTKy, MNOCTOAHHAA KOTOpPOH PpaBHA
0,01 MM, HampaBJeHa MOHOXpPOMATHYECKas BOJIHA. [lepBrIil 1H-
dbpaKIMOHHEI MaKCUMYM IIOJIyYeH Ha 3KpaHe CMeIleHHbIM Ha 3 cMm
OT MEepPBOHAYAJLHOrO HanpaBieHus csera. OnpenenuTh AJIXHY BOJ-
HbI MOHOXPOMATHYECKOr0 M3JYYeHHS, eCJH PacCTOAHHE MEeXAy 9K-
paHOM M pelueTko# pasHO 70 cM.

Ecay noBepxHOCTH CTEKJ& IIOKPBITH npospadHoif NJIeHKOH, MOoKasa-
TeJb IPeJOMJEHHA KOTOPOH MEeHBIIe IIOKAa3aTeNsd IPeJOMJIeHHA
cTeKJa, & TOJMIMHA paBHa A/4 (A — NIMHA BOJHEI ANAIOLEro CBETA),
TO NOBEPXHOCTHL CTEKJA BOBce He OyneT OTpaskaTh CBET, NPAKTHYECKH
Bech CBEeT OyaeT NMpOXOAUTL yepes crexjo. OOBACHUTE CMBICH TAKOIO
npueMa «MpocBeTieHNA» O0OBeKTHBOB COBPEMEHHBIX ONTHYECKHX IIpH-
Gopos.

Haiinure cpesiHee saHauyeHHe NJIMHBI BOJHEI Oenoro cesera, MCIOAL3YA
uHTepdEePEeHIIMOHHYIO KAPTHHY, MOJYyYeHHYIO OT ABYX Y3KHUX Liesei,
pacrioyokeHHeIx Ha paccroanuu 0,02 cm ofHA OT apyroi. Paccros-
HUe Meny TeMHBIMM nojocamu Ha skpaHe 0,49 cm, a paccrosHue
ot nreneit go axkpana 200 cm.
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Bovicoxuil yposens

. [BAPuAnRT1]

@ Ilouemy mHTepdepeHUNOHHAR OKpACKa OAHOTO M TOrO K€ MECTAa IO-
BEPXHOCTH MBLIBHOI'O My3bIPS HENPEPLIBHO MeHgeTca?

¢ Ha mundparumonnyo pemérTiy [IEPIEeHAHKYIADHO K €€ IIOBepXHOCTH
najgaer cser. llepuon pemérkn 104 M. Bropo#t audpaxinoEgslil Mak-
CHMYM OTKJOHEH Ha 30° oT nepneHAMKyNApa K peniéTke. Onpene-
JIATE AMHHY BOJIHEBEI CBETa, AJAal0Ilero Ha PemeTKy.

© KHoubua HeloToHa 06pasyiores MexAy IIOCKMM CTEKJIOM M JIHHBOH ¢
pazuycoM KpuBH3HBI 8,6 M. MoHOXpoMaruyecKuit ceeT [agaeT Hop-
ManpHO. MaMepeHHAMHM YCTAHOBJIEHO, 4TO IHaMeTp 4eTBepTOro TeM-
HOro KoJibla paBeH 9 mm. HaiiTi fauHy BOAHBI Mazaiouiero ceera.

{) Benniii ceer nagaer HOpManbLHO Ha MBUIBHYIO NIJEHKY C TIOKA3ATeIeM
npenomaeHud n. Hadrtu ronmuuy nnéuxw A, eciu B NpOXOoaAIneM
CBeTe MHTeP(hepeHINOHHEIN MaKCcuMyM Hab6II01aeTcs HAa BOJHE OJIH -
HO# A1, a Gamoxaiimnit K Hemy MAKCHUMYM Ha BOJIHE Ao.

BAPUAHT 2]

@ IIpu ocBemieHuu TOHKON MISHKHM mAapasLIENBHBIMHA MOHOXpOMATHYe-
CRHMH Jy4aMd B OJHHX MECTax NJIEHKHU BHIHBI CBETJBIe IATHA, A B
APYyrux — reémuble. Yem aTo 06bACHUTE?

@ Ilpu ocsemenuyn audpaxKIHORHOM PeIIeTKH OesIbIM CBETOM CHEKTphI
BTOPOTO M TPETHEro nopAAKOB YaCTHYHO IEPeKpPHIBAIOT APYT ADYra.
Ha nunuio kakoro nsera B cnexrpe BTOPOrO NOPAAKA HAKJAJLIBAET-
€A CHHAA JuHMA (AnHHA BoJHBI 450 HM) cnexkTpa TPEeThEero mnopsj-
Ka? ,

© Ha mbuenyio nuenxy ¢ mokasarenem npenomyaenusa 1,33 nmapaer
Generit cser mox yriom 45°. Ilpm kakoi HAMMEHBIIIeH TOJIHHe
TJIEHKHM OTpa)keHHble Jy4n OYAYyT OKpalleHBI B KeJTHIH IBeT ¢
ANAHOM BOJHEI 6 « 1070 em?

@ Paccrosuue mMexmay ABYMA TOUEUHBLIMH KOI'€DEHTHBIMH MOHOXpoMa-
THYECKMMH HCTOYHHMKamu csera 1,5 cm. HMcToyrmkm pacrnososkens:
Ha paccToAHMM 36 cM OT 9KpaHA TaK, UYTO JIMHHA, WX coeInHA-
asd, napaJjjejibHa IJI0CKOCTH aKkpaHa. OnpejesuTs IIMHY CBeTOBOI
BOJIHBI, €CNIH DPACCTOAHHE MEMXJY COCeNHMMH HHTephepeHIIMOHHLIMU
mojocamy 1,8 mm.
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BAPUAHT (3]

B xaxoM cJaydgae Ha 9KpaHe B TO4YKe, Kyja MPOXOAAT JABa Jyda oT
KOTepeHTHOr0 MOHOXPOMATHYECKOIO MCTOYHHKA CBeTa, MOJydaeTcHd
IBETHOE MATHO, & B KAKOM — TEMHOe?

IepreHAUKYAAPHO MOBEPXHOCTH I pakIMOHHON peIlleTKH NajaloT
mapajiefbHO JAydYM CBeTa OT HEKOTOpPOro HCTOYHMKA. Jinausda
A; = 660 HM BHUZAHA B CIIEKTpPe BTOPOTO TMOPAAKA IIOJ HEKOTOPBIM yI'-
noM ¢. Kakue eié creKTpaybHbIe JHHUH OyayT BHAHBI IO 9THM e
yryiom (IPUHATE AHUANA30H BUAUMOTO CBETA OT 400 um no 700 uM)?
[110cKOBBINYKIAA JHH3a ¢ OOJIBIIMM PaguyCcOM KPHBHIHLI BRITIYKJIOH
cropors! (1 M) JEXKHUT Ha IJIOCKOH creraAHHON nuacruHKe. CucreMy
OCBELIAIOT CBEpPXYy MOHOXpOMaTHYeCKHM CBETOM C IJIHWHOM BOJHBI
500 nM. IIpu mabmiofenuu cBepxy (B OTPasKEHHOM cCBeTe) BH[HO
KpyIJjioe TéMHOE IATHO, OKPYKEHHOe KOHIEHTPUIECKHUMH CBETJILIMH
1 TEMEBIMM KOJbIaMu. OnpefenuTe paguyc TPEThero TEMHONO KOJbIA.
MudpaknuoHHAR PpeIIETKA COAEepPIKUT 120 mTpuxoB Ha 1 MM eé
mauHsl. HaliTu AiMHY BOJIHEI MOHOXPOMATHYECKOro CBeTa, Majalo-
[IIero Ha pPemiéTKY, €CIH YroJ Mex Ay HanpaBleHHAMH HA MAKCHMYyMBbI
[IepBOro TMOPANKA, PACIIOJIOKEHHbIe 110 0be CTOPOHEBI OT LEHTPAJBHOI'O,
¢ = 8° Kaxoso obmee uucao AUQPAKIHOHHBIX MaKCHMyMOB, na-

BA@MBIX 9TOH pemé&TKOM NPy OCBEIIeHHH €€ CBETOM C NJIHHOM BOJIHBI
750 um?

BAPUWAHT 4]

IlnuMHA BOJHBLI B BOJe YMEHBIIAETCA B I pas, The n — rnoKasaresyb
npesomaenua. O3HayaeT JM 3TO, YTO HEIPAJLIIMK HE MOMKET BUIETH
OKpYyIKalolke Teja B eCTeCTBeHHOM nsere?

OnpejeJuTs yroja Au@pakuuu @ nyueit senénoro csera (A =
= 550 uM), 06pasyIoONIMX MAKCHMYyM BTOPOro NOpAAKa, €CIH Mepuox
pemérkn 0,002 mm. Haittn yron Andparkuu¥ @pax nIyueit, obpa-
3VIONIMX MOCHEAHHH MAKCHMYM.

B onpiTe ¢ sepkanamu (Ppenens paccTofaHHe MeXAy MHHMBIMH H30-
6paskeHuAMM ucrounuka csera 0,5 MM, pacCTodAHKe HO SKpaHa 5 M.
B 3ejeHOM CBeTe MOJNYYHJIUCHL MHTEepdepeHIMOHHEBIE NOJIOCHI HA pac-
croaHuM 5 MM apyr ot apyra. HaiTn AJAVHY BOJHBI 3€JIEHOr0 CBETA.
Ha mudpaklMOHHYI0 PelIETKY, MMeIOllylo NepHoA 4 .104 cm, na-
naeT HOPMAJBHO MOHOXPOMATHYECKAA BOJIHA. 3a peméTkoil pacuno-
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JOKEeHa JHMH3a, HMellas (¢oxycHoe paccrosanue 40 cm, KorTopas
naér usobpaxkenue AUOMPAKIHOHHOH KapTHHBI Ha skpaHe. Ompege-
JUTE AJUHY BOJIHBI, €CJH IEPBBIIi MaKCHUMyM MOJy4aeTcH Ha pac-
CTOAHHNHU O CM OT LEHTRAJLHOIO.

BAPUAHT.S]

ITowemy cTos6 gwIMa, mOAHMMAIOWIUIICA Ham KpBIIIAMH AOMOB, HAa
TEMHOM (hOHE OKDYIKAIOIIUX TIPEeIMETOB KaXKeTCH CHHHUM, a Ha ¢one
CBETJIOrO Heba — JKEJTEIM HJH Jaxke KpacHOBATBIM?

Ha nnénky (n = 1,4) nox yrnom 52° mamaer Gesblii cBeT. IIpu xa-
KOM TOJNIIMHE IUIEHKA B IPOXOJAINEM CBeTe GVIeT KasaThCH Kpac-
HOM? JInuHA BOJHEI KpacHOro csera 670 uMm.

Ha audpaknuoHHYIO peleTKy HOPMAaJibHO MagaeT dhHOJIEeTOBLIH CBeT
¢ AauHOM BOJMHEI 450 HM. ITepuos AMdPAKIMOHHON pEIIETKH 2 MKM.
Hemy paBeH HauGONBIIHI TOPANOK CIIEKTpA, KOTOPBIH MOMHO HA-
OarofaTh ¢ MOMONILIO 5TOH pPemIeTKN?

ABa TOYeYHBIX CHH(DAZHBEIX MOHOXPOMATHYECKHX HCTOUHMKA pacro-
JIOKEHBI Ha PacCTOAHHMH d Apyr or apyra. IIpAMO mox HMCTOYHHKOM
A, Ha paccrosnum H = 8 m, Habmoaaercs uHTepdepenuusa. Ilepsorit
pas noreMHeHHe B Touxke C Habmiogaercsa npu d; = 2 mm. B cieayio-
IIMH pa3 MOTeMHeHMe HacTymaeT npu paccroanuu dp. Haligure ato

paccTosHue,
A d B

L e

ol

BAPMUAHTLSJ

IlBera TOHKUX NAEHOK (HAPUMED, MIAEHKHN Hed)TH Ha BOJZe) M 1 BeTa
Pangyru MMeloT COBEPLIEHHO pasJU4YHBIe OTTeHKH. [loyemy?

Panuyc Tpersero TéMHoro xonsna HbroToHa MPpH OCBEINeHHH MOHO-
XPOMATHYECKHM CBeTOM OKasajca paBHeIM 2,8 mm. Onpezenursh pa-
AHYC KPUBH3HBI IJIOCKOBBIIIYKJION JIMH3BI, €CJIM MSBECTHO, YTO JJIMHA
BOJIHBEI MOHOXPOMATHYECKOrO cBeTa paBua 720 um.

Ha xaxom paccrosnuu oT AudpakIMOHHON peIIeTKH HYHO mocTa-
BUTH ®KpaH, YTOOBI pacCTOAHME MEMAY HYJEBBIM MAKCHMYMOM M
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CrIeKTpPOM ueTBepToro nopaaxa 6uito pasHo 50 MM AJA CBeTA C AnBHOM
ponusr 500 am? IocrosHHaa audpakuuonnoi pemerxs 0,02 MM.

TlBa KOrepeHTHBIX MCTOUHHKA Aj H Ay MCIYCKAIOT MOHOXPOMATHHE-
ckuit ceer ¢ amuHoit Boamel 600 M. Onmpepenurs, Ha KaxKOM pac-
CTOAHMHK X3 OT TOURH O Ha sKpaHe Oyzer MepBEIA MAKCUMYM OCBE-
IMEHHOCTH, €CJIH PACCTOAHME OT NIPAMOH, coeINHAOINEe UCTOUYHHKH,
no expasa L = 4 M, a paCCTOSHHE MeXy NCTOTHHKAMH d =1 MMm.

Ay d Az
” T

|

I ]

! Y
0 %
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SJIEMEHTBI TEOPHH OTHOCHTEJBHOCTH

Camocmoamenvrhan
paboma

PEJIATHBUCTCKHUHU 3AKOH
CJIOXEHHSA CKOPOCTEH

Hauvwanesnwstii yposens

IIBa apTOoMOOMIA ABMIKYTCA B OJHOM M TOM 3Ke HAIPABAEHHH CO
CKOPOCTAMH U; M Ug OTHOCHTENIEHO MOBepXHOCTH 3emuH. Yemy pasHa
CKOPOCTE CBeTa OT (hap mepBoro aBTOMOOMIIA B CHCTEME OTCYeTa, CBA3AH-
HOH C gpyrumM aBToMoOmiieM? VKAXKHUTE BCE IPABWJILHBIE OTBETHI.

A. ¢ + (v + vy).

B. c.

B.c+ (v1 — vg).
IIBe paxkeTel ABMKYTCA IO OAHOM NPAMON HaBCTpPedy APYr APYTY €O
CKOpOCTAMHM, paBHBIMM no moxyiaw 0,6 ¢. Yemy paBHa CHKOpOCTDH

cOnmxennsa xopalbiseit B cuUCTeMe OTCYETA, CBASAHHOM C ONHHM M3
Kopabneit? YraxkuTe Bce IIPaBUJILHBIE OTBETHI.

A.0

B. 0,88 c.

B. 1,2 c.
HBa aBTOMOOMIIA ABMIKYTCA B MPOTHBOIOJIOMHBIX HAIpPaBJIEHHAX CO
CKOPOCTAMHM U; H Ug OTHOCHTEJILHO IIOBEPXHOCTH 3eMJyH. Hemy paBHa

CKOPOCTH CBeTa OT (hap MepBoro aBToMOOHJIS B CHCTEMe OTCYeTa, CBA3AH-
HOM € Jpyrum asromodunem? YKayKHTe BCe IIPaBHJIbLHLIE OTBeTHI.

A.c — (v + vy).

B. c.

B. ¢ - {L"l - UE)'
IBe paxkers! aBHMKyTCA 1O OAHONH NMpAMON HABCTpPEYy APYr APYIY CO
CKOpocTAMH, paBHbiMM 1o moayJio 0,7 ¢. Yemy paBHa CKOpPOCTB

cOmmxenuns wopabyeil B cucTeMe OTCUeTA, CBASAHHOI € OMHMM M3
Kopabneit? YKamure Bce MpaBuJibHbIe OTBETHIL.

A.1,4c.

B. c.

B. 0,94 ¢.
Kocmuyeckuit wopabne ynansercd oT S3eMJIH ¢ OTHOCHTENBHON CKO-
poctrio 0,75 ¢. C Hero crapryer pakera B HANPABJEHHUM OT SeMJH CO

ckopoocreio 0,75 ¢ orHocurensHO Kopabasa. YemMy paBHa CKOPOCTB
paKeTbl OTHOCUTEJIBHO 3eMJIn? YKa)KHUTe BCe MTPABUJILHBIE OTBETHI.
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6.

A.15e¢c.

B. 0,96 c.

B. 0.
DjleMeHTADHAS YACTHIIA HEHTPHHO IBHMKETCA CO CKOPOCTHIO CBETA C.
HabnoaTeNns ABHIKETCH HABCTPeUY HEHTPHHO CO CKOPOCTBIO U. Ka-
KOBA CKOPOCTL HEHTPHHO OTHOCHTEJLHO Hab/ofaTesis?

A. c.
B. o— 1.
B. ¢ + v.

Cpednuil ypoeens

JIBe yacTHIbl, PACCTOAHUE MeXAY KOTOphiMu 10 M, yieTaT HABCTPEHY
Apyr Apyry co ckopoctamu v = 0,6 c. Uepes Kaxkoe Bpems NMpPOM3OHIET
coyaapeHHe?

Ilse wacTUIbl YAANAKTCA APYT OT APYra CO CKOPOCTEHIO 0,8 ¢ orHOCH-

TenbHO szemMHOro mabmoparenda. Kakopa oOTHOCUTENBHAH CKOPOCTH
yacTuir?

Kocmuueckuii Kopabap yaansercs OT 3eMJM C OTHOCHTEJBHOH CKO-
pocteio v = 0,75 ¢, a 3aTeM ¢ Hero cTapTyer pakera (B HANpaBJIeHUN
or Bemau) co ckopocreio ul = 0,75 ¢ oTHOcHTenbHO KOpabis. Hemy
paBHA CKOPOCTH DAKETHI OTHOCHTEIBEHO 3eMJIn?

Cucrema K! neukercs oOTHOcuTeNbHO cucTeMel H CO CKOpOCTBIO
v = 2/8 ¢. YacTuina ABMKeTCA OTHOCHTeNbHO cucTemsl K co ckopo-
erpio ul = 2/8 ¢. Onpegenure CKOPOCTH YacTHubl u B cucreme K.
Kocmuueckada pakeTa yjaansferca oT HabmwogaTens CO CKOPOCTBIO
v = 0,9¢. Ha paxere ycramoBieHa myiika. Kakyio CKOpOCTE
V1 oTHOCHTENLHO Habmionaresda HMeeT CHapAN, BRIMYIIIEHHEBIH BIlepen
co ckopocTsio 1y = 0,80 ¢ OTHOCHTEJBHO PAKeTHI?

Ilse GOTOHHBIE DPAKETH YAAJAIOTCA APYr OT Apyra cO CKOPOCTBIO
0,65 ¢ OTHOCHTEJBLHO 3eMHOro Habmiomaresis. Kaxopa OTHOCHTEJLHAH
CKOpPOCTL paKer?

Hocmamounblil Yyposenv

Kocmuueckasa paxera yganserca or HabniojaTens CO CKOPOCTLIO
p = 0,90 ¢. Ha pakere ycraHosnena nymkga. KHaxkyio CKOPOCThb Ug OT-
HOCHTEJBEHO paKeThkl HAAO COODIIUTE CHApPALY, yrobsl OH NpubIU-
swajca K Habmomarenio co ckopoersio Vp = 0,50 ¢ 7

MonusypoBaHHbIll ATOM, BbLIeTeB H3 YCKOPHUTEJNA CO CKOPOCTHIO
0.5 ¢, uaayuusa GHOTOH B HANPABJEHHH CBOero AsukeHudA. Ompepe-
JIUTh CKOPOCTh (POTOHA OTHOCHTEJNLHO YCKOPHUTENA.

IlBe paKeTHl ABMKYTCA HABCTPedYy APYr APYry CO CKOPOCTAMH U =
= Dy = 3/4 ¢ MO OTHOIIEHMIO K HETOABMIKHOMY Habmionaremo. Haii-
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TH CKOPOCTh CONHMMEHHA DAKeT N0 KJIACCHYECKOH M DPENATHBHCTCKOH
hopMyIaM CHOMKEHHA CKOPOCTEH.

Ha paxere Oyayulero, Jersarreil co ckopocreio 0,522 ¢ B cucTeme or-
cgeTa «3Be3fbl», YCTAHOBJEH YCKOPUTENb, COOOIIAIOIIMN 9aCTHIAM
cxkopocTh 0,478 ¢ OTHOCHTENBLHO DPAKeTHl IO HANPABJGHHIO €€ IBMIKe-
aus. HaliTH CKOPOCTE U 4acTHIl B cHCTeMe «3Be3lnI».

Ha parxere 6ynyuiero, Jjetsdilei co ckopocrnio 0,9 ¢ B cucreme or-
cuera «3Be3[bl», YCTAHOBJIEH YCKOPHTEJ b, coobmIamoimuil yacTHIAM
cxopocts 0,8 ¢ OTHOCHUTENLHO DAKeTHl NPOTHUB ee ABMMenua. Haiitu
CKOPOCTBL U YACTHIL B CUCTEME «3Be3fEl».

IToraxuTre, IpH KAKHX YCIOBHAX PEIATHMBHCTCKHUH BaKOH CHAOMKEHUSA
CKOPOCTeM MepexoauT B KJacCHYeCKHUi 3aK0H.

Buvicoxuil ypoeens

PenaruBucTCKAaA YacTHIA pAcIajaeTcA HA IBa OJMHAKOBBIX «OCKOJI-
Ka». CropocTh OZHOTO M3 HHMX paBHA Hyao. HaltauTe CKOPOCTH

U1 4aCTHIBI A0 pacnaja U CKOPOCTE Us BTOPOrO «OCKOJKA», eCJH W3-
BECTHO, UTO NPH paclaje TaKOoMH ye Henodsuxcroil yacTunsl oba «oc-
KOJKa» HMEHT CKOPOCTh if.

OpHa M3 ABYX ONMHAKOBBIX YACTHUI] HEMOJBHIKHA, ADYraf IBUIKETCSH
C PeJIATUBHCTCKOM ckKopocTeio v. Ilonwsaysack pessaTuBHCTCKOI dopmy-
JIOH CJIOEHUA CKOpocTeit, HalifuTe CKOPOCTh U LEHTPA MACC YaCTHII.
C kocmuyeckoro kKopabis, ABHIKYIIEroca K 3eMiae €O CKOPOCTHIO
0,4 ¢, moceLnaloT JBAa CHrHAJA: CBETOBOM M NYYOK OBLICTDBIX YaACTHI,
MMEIOIINX CKOPOCTh OTHOCHUTENBHO Kopabnsa 0,8 c. B moMenT nycka
CHUTHAJIOB Kopabnbp Haxoxunca Ha paccroasuM 1,2 I'm or Semuan. Ka-

KOH M3 CHT'HAJIOB M HA CKOJIbKO paHbIle OyJeT NPUHAT HAa 3emie?
Penarusncrekas yacTulia pacmajaeTcis Ha ABA OJMHAKOBBIX «OCKOJI-

Ka», KAMIBIH M3 KOTODBIX MMEeT Maccy nmokosa m. OTuH H3 «OCKOJI-
KOB» HENOABHU}EH OTHOCHTEJBLHO JabopaToOpHON CHCTEMEI OTCYeTa, a
Apyroi asmxercAa co ckopocrsio v = 0,80 ¢. Kakyio ckopocts i M
Maccy nokoa M mmesa yacTHua 10 pacnajga?

Ha xonHmax TpyOKM €O C)KATOH NPYXKHUHOH yIep:KUBAETCA HHTBHIO
ONMHAKOBEIE IIAPHMKK Maccel m. [Ipu paspriBe HUTH LIAPHKH pasie-
TAIOTCA C OAMHAKOBBIMHM CcKopoctaAMM u. Haitgure cropocts vy M
Ug pasjieTaloniaxcs IMapHKOB, €CJH B MOMEHT <«BBICTpesna» TpyOKa
ABMIKETCA IMOCTYNATEeNbHO B HANPABJIEHHH CBOEH OCH CO CKOPOCTHIO
US> u.

B rocmuueckom kopabse, JETAIIEM CO CKOPOCTHIO U = 0,60 ¢ orHOCH-
TeJIbHO 3eMJiH, pacreT crefenb JiyKa €O CKOPOCTBIO ug = 5,0 cM/cy.
Kakosa ckopocrs u pocra crebna ¢ TOYKM 3peHHMA 3eMHOr0 HabIIO-

narensa? Crebenb pacmosyioMeH MOA NMPAMBIM YIVIOM K HAIIDABJEHHIO
JABMAeHMA Kopadas.
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CamocmoamellbHAA 23
paboma

OTHOCHTEJBHOCTBH
IIPOMEXKYTKOB BPEMEHHU
U PACCTOAHHHU

Hauvanvuovlil yposens

O6osHaunM uepes [y AMMHY CTep:KHA B cucreme orcuera K, OTHOCH-
TeJIbHO KOTOpOiH CTep:KeHb MOKouTcA. B cmcrema orcuera K1, OTHO-

CHTe/ILHO KOTODOM CTepyKeHb ABUMKETCH, AJIMHA CTePHHA [. YRamure
BCE MPABUJIbHBIE YTBEDKJEHHUA.

A. L <l,.
B. I=1,.
B. 1>,

MuTepsas BpPeMeHH MeMKAy AByMs COOBITHAMHM, MPOMUCXOAAIINMH B
nnepuuanbHoit cucreme K, pasen 1p. MurepBajs BpeMeHH MEHKIY
aTHMU e cOGLITHAMM B cucreme orcuera K, ABMIKYLUEHCA OTHOCH-
rensHO cucremMnl K, paBen 1. YKarkure BCe NpaBHbHBbIE YyTBEPK/IC-
HHUA.

Al‘ T < T.D;

Bi T —_ tup

B. 7> 71y
IlBa aMeKTPOHA, HCNYIIEHHBIE OHOBPEMEHHO pagHOAKTHBHEIM Belle-
CTBOM ABMIKYTCA B IIPOTHBOIOJIOXKHBIX HAIMPABJIEHHAX CO CKOPOCTA-
mu 0,6 ¢ orHOCHTeNBLHO HalJaIOZaTeNs B nabopaTopuu. HeMy DaBHO
paccTOSHHE MeXAy 9JeKTPOHAMH B nabopaToOpHOH CHCTEMe OTCUera

yepea ¢ CeKYHJ MOCJe WX MajydeHusa? YKaxuTe BCE NPABHJIBHBIC OT-

BEThI.
A. 0.

B. 0,88 ct.

B. 1,2 ct.
OGosHaunMm uepes lop AMMHY CTEpXKHS B CHCTEME OTCUEeTa K, orHOCH-
TeJILHO KOTOPOH CTepXeHb [MOKOHTCA. B cucrema orcyera Hy, oTHO-
CHTEeJLHO KOTOpPOH CTepieHb JABMIKETCA CO CKOPOCTBIO U, AJMHA
crepikud [. Yxaxure Bce npaBuibHble YTBEDHKACHAA.
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5.

[Ba sJneKTpOHA, HCNIYIIEHHBIe OJHOBPEMEHHO PaAAMOAKTHBHBIM Bele-
CTBOM ABHMKYTCA B IPOTHBOIOJIOMHBIX HAIPABJEHHAX CO CKOPOCTH-
mu 0,7 ¢ orHocuTenbHO HabGmomarens B JsabopaTopuu. Yemy paBHO
pacCTodAHHe MeXJy 8JeKTpoHaMu B JabopaTOpHOH cHCTeMe OoTcueTa
gepes ! CeKYHJZ IOCJIe UX M3JyJYeHHA? YKAKHTE BCe IIPABHJILHBIE OT-
BETHI.

A. 1,4 ct.

B. 0,94 ci.

B. 0.
liHTepBan BpeMeHH MEXAY ABYMA COOBITHAMHU, NPOUCXOOAIIIHMH B
HHepUMaNbHOM cucTeMe K, paBeH 1p. MuHTepBan BpeMeHHM Memxnay
3THMH e CODBITUAMH B cucTeMe oTcyera K, ABMaKyIelica OTHOCH-
TenbHO cucremsl K cO ckopocTeio v, paBeH 1. YKa)KuTe BCe mpa-
BHJIbHBIE YTBEDPKICHHUA.

Cpednuil ypoeens

KaxoBa anuna MmeTpoBOro crepixus ([JIA 3eMHOTO Habmonarens)
ABUMYIIeroca co ckopocteio 0,6 ¢?

Bo cxoibkO pas sameAsnsieTcs XOJ BpeMeHM (IO YacaMm <«HEeNOoXBMIK-
HOro» Habmoparensd) npu ckopoerH aBuixenua 27000 km/c? Cxo-
poCTE CBeTa NMPUHATEL pasHoil 3 + 108 m/c.

AnuHa nuHENKH, HEMOXBMIKHON OTHOCHTENBHO 3eMHOrO Habjomare-
ndA, 2 M. KakoBa anuna aroif ke JHHeHKH, ABMIKyIIelca co CKOpO-
CThIO, paBHOM 0,5 ¢?

Kaxoit nmpome:xxyToK BpeMeHH NpOHAET Ha 3BesjosnerTe, OIBHKYIIeMCH
OTHOCHTEJIbHO 3eMJIM €O CKOpOCThIo, paBHOM 0,4 ckopocTH cBera, 3a
25 semubIx ner? CropocTs cBera NpUHATHL paBHoit 8 - 108 m/c.

Haitru pnuny creps:xns Iy B KocMuueckoM Kopa6ie, JABHMKYIIIEMCS CO
CKopocTeo v = 0,5 ¢, ecau ANMMHA CTEPIKHA OTHOCHUTENIBLHO Henonm-
BHXXHOU cHcTemsl orcuera [ = 10 cMm.
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6. C xaxoi CKODOCTHIO JOJI’KEH ABUIaThCA KOCMHYECKHH Kopaldib, UTO-
6Bl MPOHASHHBIH NYTH NPH H3MEPEHHUH ¢ 3eMJM OKasajcA BJBOE KO-
poue? CKOpOCTL cBeTa MPUHATH pasuoi 3 + 108 m/c.

Hocmamounwsiil yposcens

1. C Kaxoil CKOpOCTBIO OTHOCHUTEJNBHO 3eMJH JOJI)KEeH ABUraThbCA KOC-
MHYecKHuil Kopabnb, 4ToObI ero MponOnbLHbIE pasMephl JJf 3eMHOTO
nabaogaTens 66K B 2 pasa MeHbIIe MCTHHHBIX?

2. C xakoll CKOpOCTBIO [OJI)KeH JBMIaTbCA KOCMHYeCKHi xopabib OT-
HOCHTENBHO BemJin, 4ToOBl yachkl HA HEM INJIM B 4 pasa MeJJieHHee,
yem Ha 3emJje? |

@ B paxere, aBmKyuieiica co ckopocthio 0,96 ¢, Ob110 3aduKCHPOBAHD
ppemsa noJsera 1 rog. CHOMBKO BpeMEHH JOJMHO MPONUTH IO IOACYE-
TaMm 3eMHOro Habmrwopareid? - |

4, TIpu KAaKO¥ CKOPOCTH ABHMKEHHA PeJIATHBHCTCKOE COKpAaIeHHe JIH-
1Bl BHIKYINErocs Tena cocraBiser 25% . |

5. C Kakoil CKOpPOCTBIO U JIOJI’KHA JBUraThcA cucrema orcuera Kp, uTO-
661 BpeMs B Heil TEeKJIO BABOEe MeJJIeHHee, YeM B HeIOABMMKHOH CHC-
Teme orcuera K.

6. Kaxyio CKOpOCTh JOJIKHO nmpuobpecTH TeJjio, YTO0BI ero NponoJibHbie
pasMepbl YMeHbIIMAMCH Ana nabmionarensa B 3 pasa? [lo aToro TeJo
IMOKOMUJIOCE OTHOCHTEJIBHO JAHHOIO HabiiogaTens. '

Bovicoxuil ypoeens

’, 1.) Kaxkoe Bpems Ipoiijer Ha deMJie, ecJiM B paKeTe, OBUIKYIIEHCA CO

ckopocThio 2,4 108 M/c ornocurensro 3emu, npouino 6 ger?

2. Bo CKOJIBKO pas yBeJWUMBAETCA BpeMs HU3HM HeCTAOMJILHOH YacTH-
IbI, €CJIM OHA ABMIKETCHA cO cKopocThio 0,99 7

8. CobcTeeHHOe CpejiHee BpeMs JKM3HHM OAHON M3 HecTabMJIBHBIX BdJle-
MEHTApHBIX YACTHIL (BpeM#A, U3MEpeHHOe B CHCTEME OTCHeTa, B KOTO-
poii aTa uwacTMma mokourcs) paBHo 2,2 Mxc. IIy4oK TAKMX uacTHI]
ABHaKeTCs cO ckopocThio v = 0,95 ¢. Kakopa cpefHAs AIUHA [ nx
rnmpobera B OTCYTCTBHME CTOJKHOBEeHU?

4. OrHOCUTEJBLHO HenmoABM:KHOro HabmiogarTens paxKeTa IBHMKETCA CO
cKkopocThio, paBHoi 0,6 ckopocTH csera B BaAKYYME. Kak uamenurcsa
IAWHA CTAJNBHOM MeTpoBO# NUHEHKH M IIJIOTHOCTEH BellecTBa, M3 KO-
TOpOro OHA M3roTOBJIeHAa, B pakere (BJOJb JUHWUU JIBUMKEHUH) AN
HenonsuiKHoro Habmionarens? Kakoe npoijjer BpeMsA IIO0 yacaMm He-

__ mojBMsKHOTO HaOMIOfAaTeNs, ecid IO YAcAM B JIBIKYIUEHCA pakere

~ \mpomao 6 ner?

5.}0 KAKOIl CKOPOCTBIO U JIOJMKHA JIeTEThb YACTHUIA OTHOCHTEJBLHO CHC-

~_/ remnl orcyera K, ana roro 4rodsl coberpenHoe BpeMA A 1y yacTHIbI

— 6eto B 10 pas MenbIIe NMpoMexyTKa A T, OTCYUTAHHOIO IO yacam,
HAXONAIIMMCA B MOKOAILEHCA CHCTEMe OTCUeTa K?
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6. CKOJBKO BpeMeHH JJA KHTeJNeld 3eMJAH M IJ8 KOCMOHABTOB 3aiiMeT
ITyTelIecTBHe 10 3Be3Abl B pakKere, JeTAMEeH CO CKOpPOCTHIO, PABHOII
0,9 ckopocTHu csera? Paccroanue OT 3eMHOro HabmionaTenda OO0 3Bes-
a1l paBHO 40 CBETOBEIM rogaM.

CamocmoamensHan
paboma

ABUCHMOCTB MACCHI OT
CROPOCTH

Havanvnotii yposens

1. O6o3Ha4yuM Maccy MOKOAIIETrOCA Teja Mg, a MACCY TOrO JKe TeJsa, HO
JBUTAIOIErocsa €O CKOPOCTBIO U, — M. YKAMHUTE BCe IIPAaBUJLHBIE

YyTBEepHKACHUA,
A. m;>m.

E- mn =m-
B. m, <m.

2. OGosHaymM MacCy IOKOSIIErocs TeJa Mg, & MACCy TOro Ke TeJja, HO
ABUTalOIIEeroca €O CKOPOCTBIO U, — M. YKAMUTE BCe IPABHILHBIE
YTBep:KICHUS.

A. m=m,

B. my=m.

B. m=

3. O6osHayMM MMOYJALC MMOKOALErOCA TeJa Mgl, & MMIYJILC TOr0 e

TeJIa, HO JBMIalolIeroca cO CKOPOCThIO U, — p. YKaMuTe BCe mnpa-
BUJIBHBIE YTBEpHRASHNA.

A. p=

B. pP=my.

02
B. p=mg,/l-—-.
¢

124



4.

Kax wmameHsieTcsad MacCca YacTHILI NPH [ABHMKEHHH CO CKOPOCTBIO
0,9 ¢? YramuTe BCe NIPDABUJIBLHEIE OTBETHL.

A. Veeauuurca B 2,3 paaa.

B. He uameRnuTCA.

B. YmeusmiuTca B 2,3 pasa.
Kag wuaMeHfeTcs MAacca YACTHIEI IIPH JABHMMKEHHH CO CKOPOCTBHIO
0,8 ¢? Vka)xuTe BCe NTPABUJILHBIE OTBETHI.

A. Vmensmures B 1,7 pasa.

B. He uamenurc4.

B. ¥YBeauuurca B 1,7 paaa.
Macca moxkod 3JeKTpoHA paBHA Mg. o Kakoil ckopocTH HYXXHO pa-
3OrHATL 9JIEKTPOH, u9ro0Bl Macca yBeJIudwiach [0 SHa4YeHus m?
VraXuTe Bce NpaBUJbHBIE YTBEPHJIEHU.

A. c.

Cpednuil yposens

KaxoBa Macca IIPOTOHA B CHCTEMe OTCUeTa, OTHOCHMTENBHO KOTOPOH
OH NBMIKETCH cO ckopocrthio 0,8 ckopocTH cBera?

Macca mokos smexrpona pasHa 9,1+ 1073! xr. B yckopuTene sTOT
3JIEeKTPOH PA3OTHANM 0 CKOPOCTH, paBHOit 0,5 ckopocru csera. Ompe-
NeJIUTe MAacCy 3JIEKTPOHA IIPH 3THX YCJIOBHAX.

Bo cKOJBKO pa3 yBeJlMYKMBaeTCA Macca YACTHIIBI NPH ABHMEHHH CO
ckopocTtbio 0,99 ¢?

OnpepenuTe CKOPOCTh JABUMKEHHMA NMPOTOHa B YCKOPHUTEIE, €CJH Macca
nporoHa Bogpocya B 10 paa.

[Mpu KaxkOH CKOpPOCTH peJATHUBHCTCKAA Macca TeJia BO3pacTaeT B
2 pasza?

Ilpn Kaxkoi CKOpPOCTH Macca JBHMKYLIEerocd 3JIEKTPOHA BUETBEpO
fosplIe Maceh! NMOKOSAIIerocs ajaexrpona?

Hocmamounwiil Yypoeerd

IIpu xakoil CKOPOCTH JBMIKEHUA KOCMHUYECKOI'O Kopabnsa macca npo-
AVKTOB MTUTAHUA yBeJaMuuTcA B 2 pasa? YBeJUYUTCA JIM BABOe Bpe-
M#A MCIOJIL3OBAHUA 3arnaca nuraHua?

C xakoii CKOpOCTBHIO HOJIMKEeH ABHUIarbCA B YCKOPDHUTENEe IIPOTOH, YTO-
6LI yBeJMUeHe ero Macchl He npesbiano 3% ?
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3. Ha CcKONBKO yBeJMUYMBAETCA Macca (-YacTHUIBl NPH ABHMIMKEHHH CO
j~. cropocteio 0,9 c? IlonaraTe Maccy mokKosA O-4acTULEI paBHOM 4 a. e. M.
t é) Kakyro CKOPOCTBH HOJKHO HMMETEH TeJo, 4TODOBI €ro IJIOTHOCTEL YBEJIH-

yuJIack B IATH paa?
9. HacTHia ABHIKETCA CO CKODOCTBIO, PABHOM IOJOBHMHE CKOPOCTH CBe-

Ta. BO CKOMBKO pa3 ee mMacca m 60JbIIE MacChl TOKOA Mmg?
6. C KaxkoH CKOPOCTBIO JONXeH JeTerb HPOTOH (mgy = 1 a.e.Mm.), 4TOGHI
ero Macca crajia paBHa Macce IIOKOf O-4acTunsl (m = 4 a.e.m.)?

Buvicoxuu ypoeenw .

IIpu nBHKEHMHU C HEKOTOPOH CKOpOCTBLIO MPOAOJLHBIE pasMephl Teja
YMEeHBIIMJHKCH B ABa pasda. Bo cCKOMBKO pas maMeHHIach macca TeJa?
Bo CKONBKO pa3 M3MEHMUTCA IJIOTHOCTh TeJa NPH ABHMKEHHH CO CKO-
pocteio 0,8 ¢?

3. OTHomeHue 3apAja NBHIKYILEroCA JJIEKTPOHA K ero macce (yaenb-
HBIM 3apaAj anekTpoHa) ¢/m = 0,88 x 10! Kn/kr. Onpenenurs cko-
POCTE U 3JIEKTPOHA.

4. Macca nokos xocMHdYecKoro kopabna 9 T. Ha cKOIBKO yBeJIMYHBA-
ercd macca KopabJus npu ero ABMKeHHH CO CKOPOCTBIO 8 KM/c?

9. HaliTu oTHOmIEHHe 3apAfa 3JEKTPOHA K €ro Macce NpPH CKOPOCTH
nBrxkeHus aynekTpoHa 0,8 ¢. OTHomeHue 3apAfa 3JeKTPOHA K ero
Macce MOKOA M3BEeCTHO.

6. B paxere, ABIIKyIIeiicA OTHOCHTENBHO 3eMHOro Habagozarens co

ckopocteio 2,4 + 10° KM/c, HAXOAUTCA TeJO, Macca TNMOKOA KOTOPOro

5 kr, a mnorHocte 7,8 ¢ 102 kr/m3. OnpenenuTh PpeNATHBHCTCKIE

Maccy ¥ NJOTHOCTE TeJa.

CamocmoamensHasn 2 5
paboma |*=

SAKOH B3AUMOCBA3H
MACCHBI H 9HEPI'HNA

Hauwanvnuiil yposens

1. C momouipi0 TEOPUH OTHOCUTENILHOCTH DRHIUTEHH yCTAHOBHA GOp-
MYJy CBASH MeMKJYy sHepruei M Maccou. YKa’xure BCe IIpaBUJILHEIE
YTBepKIeHUA.

A. E=me”.
B, Am= Ak

-5 -
A

C
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2.

Kakoe u3 IIpUBEJEHHbLIX HHMe BhIDAXEHUHU IMpelcTaB/iAeT coboi
JHEPrHUI0 NOKOA cucTeMbl? VKayKuTe BCe NPAaBUJILHBIE OTBETHI.
2

A. Jrzn,ﬂ,f:'E P
2
b. mﬂc3+
mav°
B. 0
e

Kakoe W3 MNpHBEIEHHBIX HUMKEe BBIPAXKEHUHN Ipe/icTaBIACT cobou
MOJIHYIO 9HEPrui cucTeMbl? YKajuTe BCe NPaBUJIBHEBIE OTBETHI.

2
A. mc”.
2

b. ﬁ"-‘,{]{r?+]'i'1‘:"'":l :
2
m
B. L0
| v°
P P
2 e°

KakoBa roJiad 9Heprus rteja maccoil 1 xr? Yraskure IIPABUILHEBIN
OTBeT.

A. 3 108 IIx.

B. 9+ 1016 Tx.

B. 3,3 - 1078 .
Kakie M3MEHEHHS C MACCOH Teja MPOMCXOAAT NPH KOHAEHCAIMK?
VKa)uTe NpaBUJIBHBIH OTBET.

A. VBeaunuupaeTcs.

B. He uamensercs.

B. YMmeHp1IACTCA.
Kakue MOMEHEHMS € MAccoil Tena NpPOMCXOAAT [PH HArpeBaHHH?
VKauTe NpaBUJIbLHBEIN OTBET.

A. VBenuuusaeTcH.

B. He uameHnsaercHd.

B. ¥YmeHb11aeTCA,

Cpednuil yposenv

KakoMy M3MEHEHHMIO MAaCcChl COOTBETCTBYET H3MEHEHHE IHEpruH Ha
4,19 Ox?

HaiiTy u3MeHeHHEe BHEpruM, COOTBEeTCTBYIOIIEe H3MEHEHWIO MAacCCkl
Ha 1 a.e.M.

CojHIle HaJy4YaeT B IIPOCTPAHCTBO EHECEKYHAHO OKOJO 3.75 x
x 1026 Mk sneprum. Ha CKONBKO KAMIYIO CEKYHAY YMEHbIUAeTCs
macca Coauna?
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2.

Macca nmorxoa noesmna 2000 r. Ha cKOJIBKO YVBEeJHUYMTCH ero Macca Inpu
IBHKEHHH O ckopocTeio 15 m/c ?

HaiiTy, BO CKOJBKO pas3 yBEIUYMBAETCA MACCA 3JEKTpPOHA IIpPHU IIPO-
XOMIeHHH UM pasHocTH noreHuuanaop 1 MB. Macca nokos aJneKTpo-
ia 9,1 - 1031 kr, ero sapsag 1,6 - 10-19 Kna.

HaiiiuTe KHHETHYECKYIO DHEPIrHI0 3JIEKTPOHA, ABHMMKVIIIErocH CO CKO-
poctrio 0,6 c.

Hocmamounbiil ypoeenv

aitHuk ¢ 2 Kr Boael Harpenu ot 10 °C pgo xumneHus. Ha cROJABKO
H3MEHHJIachr Macca BOIBI?
Ha crONBKO YBEJIMYMTCA Macca NPYKHUHBI »xecTKocTho 10 KH/M npu
ee pacTAMEeHHHN Ha 3 cMm?

I'pya maccoit 18 T nogseMHBIN KpaH NOAHAN Ha BeIcoTy 5 M. Ha croabsko
H3MEeHHJIachL Macca rpyaa?

Ha crospko nameHHTCA mMacca 1 Kr jipga OpM ero mniasigeHuu? Yaens-

Had TelJora naasiaeHus abga A = 330 xllx/Kr.

Ha cxonbxo ymMeHbmuTca macca 10 Kr BOABI IIpH 3aMep3aHnu?

Ha ckonbKO oTaMuaeTCsa Macca MOKOA NMPOAVKTOB cropanusa 1 Kr xa-
MEHHOI'O VIVIA OT MAacChl MOKOA BEIEeCTB, BCTYIIUBINHUX B PeakIHio?

Bosicorxuil ypoeens

1 xr Bogwl, B3ATOIf npu Temmneparype 0 °C, mpeBpaTuium B cTOrpa-
nycHeid nap. Ha ckonsko macca mapa Oosbllie Macchl BOAbI? ¥ aessb-

Hadg TeloeMKOCTh Boxabl paBHa 4200 I»k/xr - K, yiensHasa TenjoTa
napooGpasosanusa 2,3 + 108 Tk /kr.

Macca nokosmeroca noesga 3000 r. Ha Kakyoo BelWYMHY VBeJIH-
YHTCH Macca Ioesjia IMpyu IBHMKeHUH CO CKOPOCThIO 72 KM/u?

{ 3. ;Hpﬂ KAKOH CKOPOCTH IBHMKEHHA YaCTHIILI €6 KHHEeTHYEeCKAaA SHeprud
 \:.__/ paBHA 9HEpruu NOKOA?

4
ik ™

4.

S,
6.

PensTUBHCTCKAA Macca dJeKTpoHa B 5 pas GojbIne ero Macchl Io-
Kosi. OnpenenuTh KHHETHYECKYIO 2HEPrHI0 3JIeKTPOHA M ero HM-
nyasc. Macca nokos snexrpona 9,1 - 10731 kr.

Bo CKOJBKO pa3 peNATHBHCTCKAA MACCA IIPOTOHA, MMEIOIIero KHHeTH-
yeckyio suepruio 1010 MaB, Gosbie Macchl MOKOALIETOCA TPOTOHA?
BrlpasuTe MOJHYIO sHepruio W peJATUBHCTCKON YaCTHUIBI M ee KH-

HeTHYeCKYIO sHepruio Wj yepes mMaccy IMOKOA g M UMIIYILC P.
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1.

CBETOBBIE KBAHTLI

Camocmoamenvuas 26

POTOOIDPDEKT

HauwanvHulil §ypoGens

Karoe M3 NpHBEIEeHHLIX HHe BhIpaXXeHMH Hambojiee TOYHO OIIpeje-
nsger noHATHe oroadderTa? ¥KaxXuTe NPABUIBHBEIN OTBET.
A. Henyekanue 3JeKTPOHOB BEIECTBOM B De3yJbTaTeé ero Harpe-
BaHHUA.
B. BripriBaHMe 2JIEKTPOHOB M3 BENIECTBA TOJ [efiCTBUEM CBeTa.
B. Veejuuenue 3JeKTPUUECKOI MPOBOAMMOCTH BeIeCTBa oA Ael-
CTBHEM CBeTA. :
Kakoe 13 NpUBeJIeHHBIX HHUIKEe BhIpAaXKeHUH TOYHO omnpejesidAeT INOHHA-
e paboTsl BeIx0Aa? VKa)KHUTe NPaBUJIbHBLINA OTBET.
A. Dueprusda, HeoOxoauMasa [JIA OTPRIBA 2JIEKTPOHA OT ATOMA.
B. Kuneruueckas aHeprus cBobfoZHOTO 3JIeKTPOHA B BellleCTBe.
B. DHeprusa, neobxopumas cBoO0JHOMY 3JIEKTPOHY JJIA BBLIETA H3
BeIllecTBAa.
Kaxkoe ¥3 NpHBEINEHHLIX HHYKE BBIpaXKeHMM IM03BOJIAET PACCYHUTATH
SHePrMi0 KBAHTA M3JydYeHuA? YKaKUTe BCe NPaBUJIbHEIE OTBETHI.

A’* ABT:II + EH :
B. hv-FE.,

2
B. z&!L,,+r"1;j .

[Ipn KAKOM YCJOBMHM BO3MOXKeH (oroadderr? YKaXuTeé BCe Ipa-
BHUJIbHBIE OTBETHI.

A. hv> A,.
B. hv=A,.
B. hv< A,.

Yemy paBHa MaKCHMajJbHAad KHHeTHYecKad (OTO3/IEKTPOHOB, BhbI-
phIBAeMBIX M3 MeTajaa moj pelicTsueM (OTOHOB C dHeprued 8 x
« 10719 Ik, ecnu paBora seixoma 2+ 10719 [hx? YKaure Bce mpa-
BUJIBHBLIE OTBETHI.

A.10- 10719 T,

B. 6+ 10719 k.

B. 510719 I
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6.

VKaxuTe BEIlecTBo, IJIA KOTOPOTo Boa3mosxceln doroadiperT nox mei-
crBueM (POTOHOB ¢ aHepruei 4,8 - 10719 TIix. Vrakure BCe IIpaBUlb-
HEIE YTBEDHJEHUA.

A. Ilnaruna (4, = 8,5 - 10719 T:x.)

B. Cepebpo (4, = 6,9 - 1071° IIx.)

B. JIutwuit (A, = 3,8 - 10719 M)

Cpednuil yposens

Haubonemmaa qiIuHA BOJHEI CBeTa, TPH KoTOpoi Habmionaerca ¢oTo-
adppext naa wannda, 6,2 - 10 ¢m. Hafitu paboTy BBIXOAA 3JEKTPO-
HOB M3 KaJud.

OnpesenuTs HANOOJIBIIVIO CKOPOCTE 3JIEKTPOHA, BBLIETEBIIEr0 M3
1e3us, IpH OCBEHIEHWH ero CBetToMm ¢ AJauHoi BoaHsl 400 HM.
OnpenesuTs KpacHylo rpaHuny dgoroagderra a8 OJNaTHHEL.

Haiirit paboTy BbIXOJIa 3JIeKTpPOHA C INOBEPXHOCTH HEKOTOPOrO Mare-
puaJia, ecay npm obJydeHHH 2TOr0 MaTepHAJa eJThIM CBETOM CKO-
pPOCTE BBIOMTHIX aJeKTpoHoB pasHa 0,28+ 10°m/c. nuHa BOJHBI
searoro ceera pasua 590 mm.

Kakoll kuHeTHYeCcKOH sHepruei obiazarT aJeKTPOHBI, BEIPBAHHEBIE C

IIOBEPXHOCTH MeAH, NpH o0JyuYeHHMH ee CBeTOM C 4YacToTod 6 x
x 1016 Trp?

KRakyio MaxKCUMAaNBHYI0O KMHETHYECKYIO 2HEePTHI) MMeIOT 2JIEKTPOHHI,
BhIpBaHHBLIE M3 oxKcHaa Oapus, npu o0jydeHHMH CBETOM dYacTOTOH
1 Il ?

Karoit gnuHBI BOJTHBI CBET HAJAO HAMNPABHUTL HA IMOBEPXHOCTHL LIe3MAH,
yToOBl MAKCHMANBHAA CKOPOCTH (hoTOANEKTPOHOB Obrita 2 MMm/c?
Hawnbosbiias jiMHa BOJHBI CBeTa, IIPH KOTOPOH IIPOHUCXOAHT (DOTOI(-
ekt pna eonwdpama, 0,275 mxm. HaiiTu paboTy BEIXOZA 3J€KTpPO-
HOB U3 BOJb{pama; HaHOOJBIIYVIO CKOPOCTH 3JEeKTPOHOB, BhbIDHI-
BAEMbBIX H3 BOJh(prpama cseroMm ¢ anunoi soaus! 0,18 MrMm.

Hocmamounwtii iypoeens

Ha METANJUYECKYIO IIJIACTHHY I11aJaeT MDHG}EP{}ME.TH'-{EEHHﬁ CBEeT JJH-

HO#M BOJHBI A = 0,42 mMeM. POTOTOK IpeKpallaeTcs I[IPH 3aJepiHH-
Baroniem Hanps:xenun 0,95 B. Onpesenurs pabory BeIXoaa aJIeKTpPO-
HOB C IIOBEPXHOCTH IJIACTHHBI.

IIpu doroaddperTe ¢ nmosepxHocTH cepebpa zajep:KUBAIOLIHII IIOTEN-
1Ha okasancea pasueiv 1,2 B, BeuMeINTE yacToTy nagaioiiero cBeTa.
Pernrrenosckasa tpyOka paboraer 1moJ Hanps:xxenmnem 60 kB. Onpeje-
JIUTh MAKCHMAJLHYIO 3HEepruio (pOTOHA PEHTIeHOBCKONO U3JIYUEHUA H
MAKCUMAJBLHYIO JIJIMHY BOJIHELI 3TOI0 M3JYUEeHU.

Ecnu moouepeHO OCBeIATh TOBEPXHOCTH METAJIJIOB HIJVUYEHHEM C
anuHaMu BoJH 350 m 540 mm, TO MaKCHMAJILHBIE CKOpOCTH ()OTO-
aJIeKTPOHOB OyAYyT oTiaHYaThCA B ABA pasa. OnpenenuTh paboTy Bbl-
X0oJa aJIeKTPOHA AJIA 3TOT0 MeTAJJIA.

130



Kpacuas rpannna ¢oroaddexra ara meranna 6,2 - 107® cm. Haiitu
BeJIMUMHY 3AIHPAIOIIET0 HATIPAMEHHA AiA (OTO3JeKTPOHOB NIPH 0OC-
BellleHUH METAJJIa CBeTOM ¢ JIHHOH BonHbl 330 HM.

K BaxyymMHOMY (POTO3JIEMEHTY, ¥ KOTOPOTO KATO]| BLINOJHEH H3 II€-
audA, TIPHUJIOKEHO 3anuparollee Hanps:Kenue 2 B. Ilpn KaKoH OJiuHe
BOJIHB]I AZAIONIEro HA KATOJ CBeTa NoaABMTCA (GOTOTOK. |
Kakoe sanuparoiee HanpsaKeHWe HaN0 mogarsk, 4T00BI 3JEKTPOHBI,
BLIPBAHHBIE YILTPAGHOJETOBLIM CBETOM C AiuHOH BoJaHBI 100 HM H3
BONLGPAMOBOro Karoja, He MOILJIH CO3JaTh TOK B menu?

[Ton xKaxum Hamnp#A;eHueM paboTaeT peHTreHoBcKas TpyOka, eciH
CaMBIE ¢J{EeCTKHe» JIYUYH B ee PeHTreHOBCKOM CIeKTpe MMEIOT 4acTo-

ty v = 1019 T'n?

Buvicorxuil ypoeens

HaiiTy OAMHY BOJHBI CBeTA, KOTOPHIM OCBEIAeTCA IOBEPXHOCTH Me-
Tajia, ecayu (OTO3NEKTPOHLI UMEIOT KHHeTHUYecKyo sHepruio 4,5 x

«x 10°18 [Tog, a paGora BEIXOAR JJIEKTPOHA M3 MeTaina pasHa 7,5 X
x 10719 .

VeanneHHbIHI IWHKOBBIH ImMapux OOJYy4YAlOT MOHOXPOMATHYECKHM
cBeTOM AJAMHOH BOJMHB!I 4 HM. Jl0o KAKOro nMoTeHIHaNa 3apAAATCA Ia-
puk? PaGora BbIXOja 2JIeKTPOHA M3 IMHKa paBHa 4,0 aB.

Kakaa uacTb sHepruu ¢GoTOHA, BHIZBIBaKOIIEro ¢oroadperT, pacxo-
ayerca Ha pabory BhIXOZa, ecaH HauboJblIasg CKOPOCTh BJIEKTPOHOB,
BEIPBAHHBIX C TOBEPXHOCTH IMHKa, cocrasiaser 10° m/c? Kpacuas
rpanuna ¢oroadderra A LHUHKA COOTBETCTBYET MOJHHE BOJIHBI
290 umM.

Ha noBepXHOCTH MeTAJLJIa NafaeT MOTOK UBJYUYEeHHA C AJHHON BOJHEI
0,36 MM, MOIIHOCTL KoTroporo 5 MkBr. Onpenesnts cHily GOTOTOKA
pacelleHud, ecau 5% Beex majgamomux GoTOHOB BLIOMBAIOT H3 Me-
TANIa 3JIEKTPOHBI.

I[Tpu ocBelmleHWHM IOBEPXHOCTH HEKOTOPOro MeTaslja hHONIEeTOBBLIM
cpetoM ¢ aaunHoil BoaHbl 0,40 MxM BbIOMTBIE CBETOM: SJIEKTPOHBI
MOJHOCTBIO 3AaJePHUBAIOTCA 34IMpalIiluM HanpAXeHHeM 2,0 B.
Uemy paBHO 3amupalolllee HaNpaAMKeHHe IIPU OCBEIeHHH TOrO Xe Me-
TAJIJIA KPACHLIM CBeTOM ¢ JJuHON BosHbl 0,77 MEM?

Ina usmepenus nocrosHHol IlnaHka KaToj BaKyyMHOTO ¢orosne-
MEHTA OCBellaeTCH MOHOXpoMaTHyeckuM cBeTom. IIpM JJIMHE BOJIHBI
uanyuenns 620 HM TOK (pOTO3JIEKTPOHOB NpeKpalnaeTcd, ecjii B Nenb
MeXJAy KaTojAOoM M aHOAOM BKJIIOUHTH 3aiepyKHBAIOIINI TTOTeHIIHAJ
He MeHbIIe ompejiejleHHoro sgaueHud. 1Ipyu yBeJMIeHHH JUIMHBI BOJ-
Hel HA 25% sajepkuBaOmIMit moreHuuan oxaseiBaercAa Ha 0,4 B
mMeHnbiie. OnpeaenuTs 10 3THM JAHHBIM ITOCTOAHHYIO IInanka.
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Camocmoamenisnasn
paboma

DOTOHBI.
JPDOERT KOMIITOHA

Hauwanvnoil yposenw

Kaxoe 13 npuBeJeHHBIX HHXKe BhIpa)KeHHH Haubojee TOYHO ompeje-
asieT cBolicTBa GoToHA? YKaMUTe NPABMILHLIN OTBET.
A. Hacruua, aBuxyiasca ¢ 60Jbmoil cKopoeTeio H obaagaiomasn
MAaccoH, 3aBHCALIESH OT CKOPOCTH.
b. Hactnua, ABMMYIIASCA CO CKOPOCTBIO cBeTa M objajgaouias
Maccoy MOKO0A, OTIMYHON OT HYJA.
B. HacTuna, aBuskyniascsa CO CKOPOCTBIO CBETa, MACCA TOKOA KO-
TOpPOW paBHAa HYJIO.
Kaxoe ua BeIpa)xkenuii onpegenser sHepruio dorona? Yra)kure npa-

BUJBLHBIN OTBET.
2

A muv
2
g &
c
B. hv.

Kaxoif 13 ()oTOHOB, COOTBETCTBYIOIIHI KPaCHOMY HJIM (hHOJIETOBOMY
cBeTy, uMeeT GonbIIni HMNyabc? YKaXUTe IIpaBUJbLHEIH OTBET.

A. Kpacuomy.

b. duonerosomy.

B. Umnyabcel 060ux GpOTOHOB OJMHAKOBEIL.
Kakoe 13 npueefleHHBIX HH)KE BhIPAXKEHMII COOTBETCTBYET MMIIYJILCY
doTona? YramuTe IpaBUIBHLINA OTBET.

hv
At A
CI
- Rt
c
h
Bl ol
A

Kakoil n3 GoTOHOB, COOTBETCTBYIOLMI KPACHOMY MM ()HOJETOBOMY
CBETY, HMEeT MeHBIIVIO SHepruio? YKa)KuTe NpaBuJILHBII OTBeT.

A. Kpacuomy.

B. @uonerosomy.
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B. Omepruu oboux GoTOHOB OANHAKOBHIL.

6. Kaxoe w3 BoipaeHHH onpejenser maccy ¢horoHa? Vixaxure npa-
BHUILHEIH OTBeT.
hv
A, —.

{'.'1

hy
i
B. hv.

B.

Cpednuu ypoeensw

1. OnpegenuTs AJAMHY BOJIHEI Jyueil, ()OTOHBEI KOTOPBIX MMEIOT TaKYIO
JKe SHEepruio, 4To ¥ 3JeKTPOH, YCKOPeHHHI Hanpsaxenuem 4 B.

2. K raxomy BUAY cleAyeT OTHECTH JIyUH, SHEeprus (OTOHOB KOTOPBIX
paBHa 4140 aB?

3. K xakoMy BHAY CJeLyeT OTHECTH JIYUH, SHEPrus (OTOHOB KOTOPBIX
paeHa 2,07 aB?

4. HaiiTu 4acTOoTy M AJUHY BOJHBEl M3Jy4YeHHs, mMacca (pOTOHOB KOTO-
PEIX PaBHA MAacce IOKOA 3JIEKTPOHA.

5. Kaxos umnynsc ¢oTOHA, SHEPrHuA KoToporoe pasHa 3 aB?

6. 3Buag, 4TO ANIMHA 3J1eKTPOMATHUTHOrO uaayuenus 5,5 - 1077 m, HaiiTn

~ yacroTy M anepruio ¢orona (B [k u aB).

7. OnpepmenuTs sHepruio pOTOHA [JIA OPAHIKEBBIX Jy4ei ¢ JIHNHOH BOJ-
Hel 0,6 MKM.

8. OnpenenuTh dHEPrHi0 (OTOHOB, COOTBETCTBYIOIIMX Hambojee ANNH-
HeiM (760 nm) u HanbGosee Koporkum (380 HM) BOJNHAM BHIMMOH
YyacTH CIEeKTpa.

Hocmamounslil yposers

1. Ienmii-HeoHOBHIi Jasep HENPEpPLIBHO M3Jy4aeT CBET C MAJMHON BOJIHBI
630 am. Cronbxko (OTOHOB M3aydaeTr Jasep 3a OAHY CEeKYyHAY, eClH
ero momHocTe pasHa 2,0 mBr?

2. I'1as mocne QIMTeNBLHOrO NpeGhIBAHMA B TEMHOTe CIOCOOEH BOCIPHHM-
MATh CBeT AJAuHON BOAHB! 0,0 MKM npu MOMOINH M3JYy4YeHHA, PABHOTO
2,1 - 10717 Br, Ckonpko (OTOHOB MOMAJAET IPH 3TOM HA CETYATKY
ryasa 3a 1 ¢?

3. CxoabKO OTOHOB 3a CEKVHJY M3JIyuaeT HUTh dJIEKTPUYECKON J1aMIIbI
¢ nonesHoll momHocTthio 1 Br, ecau cpefHAasa AJIMHA BOJHBI H3Nyye-
AuA 1 Mem?

4. KaxoBa MOIIHOCTh MCTOYHHMKA csera, ucmyckatomero 5+ 1013 goronos
sa 1 c? Ianea Bonuel uanyuyenusa 0,1 am.

5. Ilpn xaxoil Temmeparype aToMm rejusa OyfeT HMeTh KHHETHYECKYIO
SHEPIyMIo, AOCTATOYHYIO AJA TOro, 4TobBl yAapoM BO30YyAMTH aToMm
APYTroro XMMUYECKOro 9JIeMeHTa, HM3JyJalollero (pOoTOHHI ¢ AJIWHOMN
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poaubl 0,63 MmxMm? KakoBa cpe/lHAS KBagpaTHYHASA CKOPOCThH ATOMA
reJinA OpH 9TOH TeMIleparype?

Hcrounuk csBera moutHocThio 100 Br umemyckaer 5+ 102Y horoHOB 34
1 ¢. HaliT AAMHY BOJHBI H3AYIEHHSA.

Kanna Bi‘:,ﬂ;m- obwemom 0,2 MJ HarpesBaeTcs CBETOM C IJIMHONH BOJHEI
0,75 mxMm, morjomas execexkyHAHO 101° doronoe. Onpemenws cko-
pOCTEH HAIPEBAHUA BOJILI. "

Haupure NNUHY' BOJHBI A 3J€KTPOMarHUTHOTO H3JIy4YEHHsdA, eCAH 3Hep-
s ONHOI'0 KBAHTA 3TOr0 H3JyYeHHS pPABHA JHEPrHH IOKOA 3JIeK-
TpoHa. C Kakoifl CKOPOCTBIO L JOJKEH JBMIAThCA AJEKTDOH, UTOBLI
ero MMNYJbC OBl paBeH UMNYJAbCY Takoro cdorona? Yemy pasBHO OT-
HOIIeHHe dHepruu W JBHIKYIIErocs ¢ aTOH CKOPOCTBIO 3JIEKTPOHA K

aHepruu W, coorona?

Buicoxuil ypoeens

Ha cronbKO M3MeHdeTcs ANMMHA BOJHBI pEHTreHuBﬂEHx Jay9el MnpH
KOMIITOHOBCKOM pacceaHuu nox yraom 60°? (A, = 2,4263 + 10712 i)
Haiity 1y BOJHBI PEHTTEHOBCKHX Jyuel (A = 20 M) mocje KOMIITO-
HOBCKOI'O paccegHuA 1rojx yraom 90°,

HIuHa BOJHBI DEHTIeHOBCKHX Jyuell Mocjie KOMIITOHOBCKOIO pac-
ceAHus ypequuunaces Ha 0,3 nm. Haiitu yron pacceanus.

HuuHa BOJNHBI PEHTTEHOBCKHMX JIydeid Mocje KOMITOHOBCKOIO pacces-

HUA yBenuuunack ¢ 2 nm g0 2,4 nm. Haiitu aHepruio aneKTpPOHOB
OTIavH.

PenTresosckue yiyuu ¢ AJauHOl BOJMHBI 20 IM pacceMBAOTCH TIO V-

oM 900, Haittu MMITyIBC BIEKTPOHOB OTAAYH.

IIpn BsauMopmeldCTBMHM € BeLLECTBOM DPEHTI@HOBCKOE HBJIVYEHHE C

JAJTMHOM BOJIHBI A pacceuBaercs. IIpu 3TOM AJMHA BOJHBI MBJIVYEHNS,

OTKJIOHHMBIIEroCd OT NMePBOHAYAJILHOIO HANPABJIEHHUA PACTIPOCTDAHEHHS
Ha yrona O, ysemuuusaerca ma A L. Beipasure Benmummy A A uepes

yron 0, paccMaTpMBAA paccesHHe KaK pesyJbTaT CTOJKHOBeHMII PEHT-
FeHOBCKUX (DOTOHOB C HENMOABMIKHBLIMH CBODOJHBIMHM 3JIEKTPOHAMH. YU-
THTE, YTO BCJIEJCTBME TAKHUX CTOJKHOBEHMH BJIEKTDOHBI TIpHOGpeTaror
CKOpPOCTH, CpaBHMMBbIE CO CKOPOCTRLIO CBETA.

diuHa BOJHBI PEHTIeHOBCKOrO H3JYUYEHHS TOCTE KOMIITOHOBCKOINO

pacceAHHs yBeJanyuiacek ¢ A= 2,0 oM g0 As= 2,4 nm. KakoBa KMHETH-
Yeckas aHeprua Wy BbLIETAIONINX 3JIEKTPOHOB (BhipasuTe ee B MaB)

M MX cKopocThk L? Haiinure Taxsxe yrosa paccesnus 0 peHTreHOBCKO-

rO M3JIYYEHUS X YroJ o MeXKJy HAIPABJEHNEM BbLIETA BJIEKTPOHOB M
HanpaBJieHHeM Nafalolero U3JyYeHusd,
Henxymasca HefiTpanrbHas yacTHIa pacnanack Ha aBa ¢oroHa. Ka-

KOBa Oblja CKOpPOCTHL L 9TOH YACTHUILI, €CJH (POTOHBI JETAT IO yr-
JlaMyu 01 u B, K HANpaBIEHUIO NBUMKEHUA YaCTHILbI?
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Camocmosmensnan
paboma

TABJEHHE CBETA.
ONBITHL JEBEIEBA

Havuanvnoil yposens

B raxom ciydae faBnenue csera Gosblue: mpu najzeHuy ero Ha 3ep-
KAJBHYIO IOBEPXHOCTh UK HA YePHYIO?

Kak oObsCHUTEL JaBNeHHe CBETA C TOUKH 3PEHUS 9JIEKTPOMATHUTHOI
TEOPHH ?

Rak o6bACHUTE NaBlIeHUe CBETA C TOYKH 2PEeHHS KBAHTOBOI TEOPHH?
Oobsacuure unpero onsita I1.H.JleGegesa.

Yro noxasanu oneiTel I1.H.JleGenera?

Onuwure ycramoky II.H.JleGeseBa nns H3MepeHus aBJeHUSA CBe-
Tﬂ.i

Cpednuil yposenwv

laBnenye cpeTa Ha YEepPHYIO IOBEPXHOCThL B ABA pasa MEHbIIe, ueM
Ha Genyio. [Touemy?

CeeT OKasbIBAGT HA MOBEPXHOCTL TeM OOJIbIEE AABJEHHE, YeM II0JI-
Hee OHa ero orpakaer. Kak aro obbACHUTL?

Kakum o6pasoM MOMHO OGBACHHTH OTKJIOHEHHE KOMETHBIX XBOCTOB
[P NPOXOMIAeHUH KoMeThl BOnan Connna?

Ecsin KomeTa BuAHA Ha Hebe ¢ Beuepa, TO B KaKylO CTOPOHY HAIpAB-
JIEH ee XBOCT?

HacTuuxka B XBOCTe KOMEThI IpHoGpesa yCKOpPeHMe IOJ AeiiCTBHeM
conHeuyHoro cepera. IlosicHMTe NpHuUMHY yBeJHMUeHHA €e KHHeTHYe-
CKOHl 9HEPrMM M CPaBHHUTE SHEPTHIO NAJAIOIIMX M OTPAXMEHHBIX (o-
TOHOB.

Korpa ceer mazaer Ha MOrIomaoIyIo ero MOBEPXHOCTh, (POTOHBI IIe-
pecTaloT cylmecTBoBark. He nporueopeunT JIM 2TO 3aKOHY COXPaHeHHHA
UMIIyabca?

Hocmamounwviii yposens

Wanyuenune ¢ sneprueit 15 I ocsemjaer niaouiazky B 2 cM2 B Teye-
Hue 1 muu. OnpejpenuTs AaBlieHne, NMPOU3BOJAMMOE HMBJIYUYEHHEM Ha
NOBEPXHOCTL B Caywae, KOrja niaouajxka NOJHOCTBIO ITONJIoaer JIy-
qH.

IlaBnenure COJHEUHOroO cBeTa HA TIOBEDXHOCTH BeMJIM COCTABIAET
4,7+ 107% ITa. OnpegenyuTh GHEPrUI0 U3JYUYeHNs, NAAIOLIETO exKece-
KYHAHO Ha Ka)KAblH{ KBaJpaTHbLIN METDP MOBEPXHOCTH 3eMmun, pacmno-
JIOXKEHHOH NMeprIeHAuKYJIAPHO JIyUaM.
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Ha kaablii KBAZPATHBIH CAHTHMMETpP YEeDHOM MIOBEPXHOCTH eXxece-
xyagHo mnagmaer 2,8 107 xpanTOB M3NydeHMA C [JIMHOH BOJHEL
400 av. Kakoe DaBjeHHe CO37laeT 3TO U3JYYEeHHE Ha ITOBEPXHOCTH?
Ha xaasiii KBaJpaTHBIH MeTp YePHOH IMOBEPXHOCTH eXeCeKyHIHO
nmanaer 2,5 101° )OTOHOB PEHTreHOBCKOIO M3JIyYEHHA C YACTOTOH
7 - 1012 I'n. Kakoe naBieEne cO3mAeT aTO M3IyueHHe?

Kaxoe OaBJeHHe NMPOM3BOJUT CBETOBOE H3JIyYeHHEe HAa 1mMm2 yepHO#H
MOBEPXHOCTH, KoTopasa monygaer ¢ uaaydenwem 500 ik sHeprun
KaMIVIO CeKVHAY?

[IydoK cBera ¢ aauHoit BoaHbl 0,49 MKM, nagas NepneHIUKYIAPHO
MOBepXHOCTH, npouspBoauT Ha Hee maBieHue 5 mxlla. CKoabKo ¢o-
TOHOB TANAeT execekyHAHO Ha 1 M2 atoit mosepxuoctu? Koaddunuenr
OTpaskeHus cBeTa OT AaHHOH moeepxHoctH 0,25.

Buvicokuu yposenv

Ha noBepxuocTh miomansio 100 cm? ememunyrso najgaer 63 Dk
cBeTOBOH sHepruu. HaliTH cBeTOBOe jaBjieHHe B Cly4asx, Korjga Io-
BEPXHOCTh IOJHOCTHIO OTpa’XHaeT M NOJHOCTBIO ITOTJIOIIaeT BCe HU3JY-
yeHHe.

HafiTu pasieHHe CBeTa HA CTEHKH KOJIOBl 3JIeKTPHMYECKOH JIAMIIBI
momtHoeTbio 100 Br. Konba namner — cdepa pajuycoMm o ¢M, CTeHKH
roropoit orpaxkaior 10% mnagmaiomero Ha Hux cpera. CuuTaTs, uTO
BCA morpebigeMas JaMIIOM MONIHOCThL MET Ha HU3JYYEeHHE.

B HayuyHo# haHTACTHKE OMNHCHLIBAIOTCA KOCMHYECKHE AXTHI C COJHEY-
HBIM [IApYCOM, ABHMKVIIMeCA IOJ NeHCTBUEM [AABJIEeHHA COJHEYHBIX
nyueit. Uepes kakoe spemsa sxTa maccoii 1 T mpuobpena Ovl CKo-
pocts 50 M/c, ecau momags nmapyca 1000 m2, a cpesHee jaBieHnue
conneunnsrx Jgyueii 10 mxlIla? Kakoit nyre npomuta 6bl AXTa 3a 3TO
BpemaA? HauyanbHyio CKOpOCTL AXTHI OTHOCHTeNbHO CoOJIHIA CUMTATH
PABHOM HYJIIKO.

Kocmuueckuil kopabab, HAXOAAUIUICA Ha OKOJOCOJHEYHOH opOuTe,
pacCKpBIBAET COJHEUYHBIN mapyc miaomazsio 100 xm2. Haiigure mak-
CUMANBLHYIO CHJY JA8BJIEHMA COJIHEYHOIO0 H3Ny4eHHsA HA HIeaJbHO
orpa)kamouiuit mapyc. MHTEHCHBHOCTL COJIHEYHOI'O M3JNy4eHHA BOJIHU-
34 napyca pasHa 1,4 kBT /Mm2.

[Iyyor nasepHoro uaJjgydyenusa momjaocTeio 100 Br nagaer Ha Hempo-

3pauYHyi0 miracTHHKyY noj yriaom 30°. Ilnacruaka norsoraer 60 %
najaimleil sHeprum, a4 OCTAJbLHYIO YACTH 9HEPrHH 3epKAaJIbHO OTpa-
skaeT. Haliiure BeJIMUMHY CHJBI, JeHCTBYIOIEH Ha MJACTHHKY CO
CTOPOHEI CEETA.

Ilyyox nasepHoro maaydenus momiHocTeio 100 Br majgaer Ha Henpo-
apauHyio nuacTuHky nox yraom 60°. Ilnacrmaka nponyckaer 40 %
najawmolleil sHepruy, 4 OCTAJBHYIO 3epKaJbHO orpaxaer. Halpure
abCoNIOTHYIO BeJIMYUHY CHJIbI, JAEHCTBYIOIIeH Ha IJACTHHKY CO CTO-
POHEI CBeTA.
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Camocmosmensnasn 29
paboma |

KBAHTOBBLBIE IIOCTYJATBI
BOPA

Hauanvuwvlil yposens

1. Kakoe M3 IpHUBEJeHHLIX HHXKE€ BBICKASHLIBAHWU BHIPAXKAET TIEPBHI
nocrysaaT Bopa? Ykaure BCe NpaBHJIbHBIE OTBETHI.
A. AToM COCTOUT M3 AAPA M SJIEKTPOHOB. 3apAx W MOYTH BCA Mac-
ca ATOMA COCPeNOTO4YeHEl B AIpe.
B. I[Tono:xuTeNbHBIH 3apAl] ATOMA paccpefioTOYeH 10 BceMy oObe-
My aTOMAa, & OTPHIATEJbHO 3apdAeHHbIe 3JIeKTPOHBI «BKpAILIe-
HBI» B HEro.
B. CyumiecTByi0oT cTamuoOHapHLIE OpPOUTHI, ABUTAfACH IO KOTOPBIM
3JIEKTPOH HE U3JIYYaeT dJIEKTPOMATHHUTHEIX BOJIH.
2. Kakoe mu3 IIpUBeJeHHBIX HHXKe BBICKA3BIBAHWI BBIDAMAET BTODOM
nocryaar bopa? ¥Ykaxkure Bce IIpaBHJbHBIE OTBETHL.
A. Atom cocrouT M3 AApa U oOpanarloUIUXCA BOKDPYD AApa 3JleK-
TpoHOB. [losoMxuTenbHEIN 3apaAg U IIOYTH BCA Macca aToMa cocpe-
NOTOYEHBI B AJpe.
B. IIpu nepexoje snekTpoHa ¢ opburhl Ha OpPOMUTY aTOM HIJIyYaer
(MJIM MOTJIOINAeT) KBAHT aJeKTPOMATHUTHON 3HEPIHH.
B. ATOM COCTOMT M3 AJApP& M 3JIEKTPOHOB. 3apsaj U IIOYTH BCA MAac-
ca aToMa COCpefoTOUYeHLl B Ape.
3. Uemy paBHA uacTora (POTOHA, M3Jy4aeMOro IpH Iepexoje ua Bo3dy-
MISHHOTO cOCTOAHMA E, B OCHOBHOe cocrosnHme Ego? Yxamure Bce
NpaBMUJIbHLIE OTBETHI,

Az
h
B. E, + E,
h
B. E"Eﬂ.
h

4. Kaxue U3 MpUBEJEHHBLIX HUME YTBEPMJEHUH COOTBETCTBYIOT CMBICITY
noctyaaTos Bopa? ¥Ykaxure Bce NMpaBHJIbHBIE OTBETHI.
A. B aToMe aJIeKTPOHB! JBHXKYTCHA II0 KPYroBEIM opbuTam u Hany-
YAIOT IPH 9TOM 3JIEKTPOMAIHHTHBIE BOJIHEI.
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d.

B. AToM MOKeT HaxXOOHUThCHA TOJBKO B OJHOM H3 CTAllHOHADHEIX CO-
CTOSAHHI, B CTAIIMOHAPHLIX COCTOAHUAX ATOM SHEPrHIO He M3JayJaer.
B. IIpn mepexoie M3 OJHOr0 CTAIIMOHADHOI'O COCTOAHHA B ApYyroe
ATOM INOIVIOINAST HMJIH H3JIyYaeT KBAHT 3JEKTDPOMArHHUTHOrO HM3Jy-
JeHHH.
Hemy paBHa 9Heprusa QOTOHA, H3INYYAEeMOr0 IPH Nepexole U3 BO3-
Oy:KIEHHOro cocToaHuA Ky B ocHOBHOe cocrosinme Eg? Vkamure Bce
IpasMJIbHbIE OTBETHI.

ALK B
B. E; — Eg .
B. E; .

Haxoe 113 NpHUBeJIeHHBIX HMKE BRICKASBLIBAHMI NMPABHJIBHO ONMCHIBA-
eT CIIOCODHOCTH aTOMOB K M3JYYEHHIO M IIOTJIOUIEHHIO SHEPIHH IpH
repexofe MeXAY ABYMA Pa3NUYHBIMHM CTAIlMOHADHBIMH COCTOAHMUS-
Mu? YKaKUTe BCe MPaBHJIbLHBLIE OTBETHI.

A. Moser uaaydars U noraomars GoToHsl N060it SHeprum.

b. Moxker usnydars M noraomaTe (OTOHEI JHIIb ¢ HEKOTOPHIMH

SHAYEHUAMM 3HEPTHU.

B. Moker uanyuars GOTOHEI 11060 3HEPrUH, a NOIJIOWATE JHILE

C HEKOTOPBIMH 3HAYEHHUAMH 3HEPTHUH.

Cpeodnuil ypoeens

JJIEKTPOH B aToMe BOJOPO/A TI€pelle’ ¢ YeTBePTOro SHEePreTHYeCKOro
YPOBHA Ha Bropoii. Kaxk npu arom nameHunacek sHeprus aroma? ITo-
yemy?

Kak usMenmmnace aHeprus aToMa BOJOPO/A, €CJIH 3JIEKTPOH B aToMe
nepeies ¢ 11epBoi opOUTHI HA TPeThio, a MoTOM 06paTHO?

CrOJIBKO KBAHTOB C PABNMYHOI 3Heprueil MOKeT HMCIYCTHTL ATOM
BOJOPOJia, €CJaH 3JIEKTPOH HAXOAUTCH HA Tperkeil opbure?

SJIEKTPOH B aroMe BOZOPOAA IIepelles C IATOr0 3HEePreTHYECKOTO
YPoBHsA Ha BTOpoi. Kak npm arom mamenunack aneprus aroma? Io-
uyemy?

HeM oTnHMuaeTCA AaroOM, HAXOAAIIMICA B CTAIIMOHADHOM COCTOSHHH,
OT aTOMa B BO3DYKJIEHHOM COCTOAHHUU?

IIpu of6nyueHun aroma BOJAOPOAA SJEKTDOHBI TEPELITIH C e pBOM
CTallHOHAPHOH OpOGHTEI HA TPeThIO, & IPH BOSBPAUIEHHM B HMCXOTHOE
COCTOAHME OHM IMEPeXOAMJIM CHAYAJA C TPeTheil op6uTHI HA BTODYIO,
8 3areM CcC BTOpOH Ha mnepsylo. YTO0 MOMHO ckasarTh 00 aHepruu
KBAHTOB, IOIJIOIMEHHEIX M H3JIYYEeHHBIX aTomMom?

Hocmamounslii yposens

Ilpu mepexoge aroma BOAOPOAA M3 YETBEPTOrO dHepPreTHYeCcKoOro co-
CTOAHNA BO BTOPO€ H3JAy4aloTcd (POTOHEI ¢ aueprueit 2,55 aB (zese-
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Hasd JIMHHUA BOJOPOJHOTO CIeKTpa). OnpeaesuTh AJHUHY BOJIHBI STOM
JTUHUHN CIIeKTpPA. '

2. IIna moHM3aIMM aToMa a3ora Heobxojuma sHeprusa 14,53 aB. Haitn
AJIUHY BOJIHBEI U3JY4YEeHUA, KOTOPOEe BLIZOBET MOHU3AIIHIO.

3. Ha cronpKO MaMeHUJIACHE SHEPIUA 3JEKTPOHA B aTOME BOIOpPOAA npu

_ -~ A3JIyYEHUH aTOMOM (POTOHA C JJINHOI BONHEI 4,86 * 107 m?

‘4, Ilpu nepexoje 3JeKTPOHA B ATOME BOJOPOAA C TpeTheil CTAIlMOHAD-

~—"Hoif OpOMTHI HA BTOPYI0 H3AYUAIOTCH (POTOHBI, COOTBETCTBYIOLIHE
anuHe BoJHBI 6,52 - 1077 M, pamomMe KpacHYI0 TUHHIO BOAOPOJHOIO
ciekTpa. Hakylo aHeprui TepAer aToM BOAOPOAa INPH HMBJYy4YEeHUH
atoro cdoroua?

5. IIpu ogHOM M3 NEpexXOoJOB 3JEKTPOHA B ATOME BOAOPOAA M3 OJHOTO
CTAIIMOHAPHOI'0O YPOBHA HA APYroil IpoU30lII0 HaJyuYeHHe KBAaHTA
ceera ¢ gacrtoroit 4,57 - 104 ¢, Onpemenurs, HA CKONMBKO M3MEHH-
JIACh DHEPI'HA IJIEKTPOHA B ATOME B PE3VJLTATE 3TOT0 U3JYYEHHA.

6. Ilpu nepexoje aJIeKTPOHa B aTOMe BOJIOPOJa W3 ONHOIO aHepreriye-
CKOr0 YPOBHA HA ApPYyrol sHeprusa aroMa yMmeHsliuiaacs Ha 1,89 aB.
Ilpn arom aromM HanydyaeT KBaHT cBera. Onpenenuts AMMHY BOJIHBI
aTOrO UBJYYeHHSA.

Buvicoxuu ypoeenwv

1. a) Kak naMeHHTCA CKOPOCTHL BJEKTPOHA BOAODPOJIA BO BpeMsA Iepexoja
C NepBOro YpoOBHA HAa N-H ypOBeHb?

0) Onpepenure ANHMHY BOJHBI M3JYyUYe€HHA A [IpH [Iepexole aToMa, BO-
D0poJia U3 OJHOI'0 SHEPreTHYECKOTO COCTOAHMA B Jpyroe. PasHuiia B
aHEePruAx aTux cocroauuil 1,892 aB,

2. a) ¥ Kakoro aroMa HauMeHbIIee KOJHYEeCTBO BO3MOMKHLIX YDOBHEH

aneprumn?
0) na monmsanuu aromMa KucJopojla HeoOxoauMa sHeprus OKOoJIo
14 3B. Hajligure yacToTy HM3JydyeHHA, KOTOPOE MOJYKET BBI3BATH MO-
HU3 A UIO.

3. a) OxuHakoBas Jau aHeprus HeoOxoauma AJA TOro, 4ToObl OTOpPBATH

_OT aToMa rejud: 1) nepsoiit 3MeKTPOH; 2) BTOPOX BNEKTPOH?
1 6) | AToM BOJIOPO/IA IIPM Iepexojie U3 OJHOI'0 CTAIlHOHAPHOIO COCTOAHMA
Apyroe HCIyCKaeT MocjejoBaTelbHO ABa KBaHTa € JIHHAMH BOJIH
A= 40510+ 10710y u A, = 972,56 - 10719 M. Onpenesnrs u3MeHe-
HHE 9HepPruM aToMa BOJOpPOjA.

4. a) Bo cKOJBKO pas KMHETHYeCKAS SHEPruA aJIeKTPOoHA Ha 1-ii opbGure

OTJIMYAETCHA OT KMHeTHMUYecKOoiH sHepruu Ha n-i opbure aroma Bomo-
poaa?
6) Ilpu obayuyeHuu nmapoB PTYTH 9JEKTPOHAMM 9HEPI'MSA ATOMA PTYTH
yBesnuuBaerca Ha 4,9 sB. Kakosa JIIHHA BOJIHBI M3JIYUeHUA, KOTO-
poe MCIYCKAaeT AaToOMbl PTYTH NPH IMepexoje B HeBO30OykaeHHOE CO-
croaHue?
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5.

6.

a) B aTrome Bomoposma ecTh orpaHMYeHue Ha MHHUMAJIBHOE PACCTOS-
HU€ 3JIEKTPOHa X0 Axpa. EcTe gM orpanMueHme Ha MakCHMAILHOE
PaccTOAHNE MEeXAY dJIEKTPOHOM M fxpom?

0) OJeKTPOH B HEBO3DYIKIGHHOM aTOMe BOZOPOAAa MOJYUYUI DHEPTHIO
12 sB. Ha raxoif sHepreTuueckui#i ypoBeHb OH nepemen? CKOJBKO
JTAHHHA MOMHO Oyner yBUAeTsh B CIIEKTpe U3JIyueHHii NpH Iepexone
9MIEKTPOHA Ha Oosnee HU3KHE OHEPreTHYECKMe YDOBHH? JHeprus oc-
JHOBHOTO COCTOAHHA aToOMa BOZopoxa 13,5 sB,

@;}?’Bﬂ CHOJIBKO pa3 MSMEHUTCHA SHEPrudA 3JEeKTPOHA Ha MepBoii opGure
aTOMa BOJ0POJa NIPH YBEJAHYEHHN 3apsaja aAnpa B k paa?

0) Ouaexrpon, obnagarommii BAAIX OT NOKOALIErocsA IIPOTOHA CKOpPO-
creio 1,875 - 10% m/c, saxBareBaeres IOCJEHUM, B Pe3yJbTaTe ue-
ro obpasyerca BoabyKmeHHbIH aToOM BOozOopoja. Onpenenurs AJMUHY
BOJIHBI (DOTOHA, KOTOPHIH HCIOyCKaeTcH 1Py mepexoge aToMa B HOp-
MaJIbHOE COCTOAHHE.
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®UBHUKA ATOMHOTO SAJIPA

Camocmoamensnasn 30
paboma |

METONBI PETUCTPAIIUH
3APAKEHHBIX YACTHII.
3AKOH PATHOAKTHUBHOTO
PACIIATA

HauvwanvHoill Y po6eHd

B KakoM M3 IepeYMCJeHHBIX HHUAe NpHOOpOB ANA pPerMcTpaunuH
ANepPHBIX U3JIy4eHuil MCIONBL3YeTCH Clel U3 Kanejib JKHAKOCTH B ra-
3e NIpH IIPOXOXKTEHHH uepe3 Hero GBICTPOI 3apsKeHHOH yacTHIbI ]
BribepuTe NpaBUILHBIA OTBET.

A. Cuerunk I'efirepa.

B. Kamepa BuabscoHa.

B. IlyssippkOBas KaMepa.
B xaxoM M3 INepeYMCIeHHBIX HHMe NpuGopoB A perucrpamndn
ANEPHBIX W3JMYYeHHH NpPOXoaeHHe OBICTPOH 3apAKEeHHON YaCTHIILI
BHIGLIBAET MOABJEHHE UMIYJIbCA JEKTPUYECKOro TOKa B rase? Bhl-
GepuTe MPaBUAbLHBIA OTBET.

A, Cuerunk I'elirepa.

B. NonusanMoHHasa KaMepa.

B. Kamepa Bunncona.
B KaKoM M3 IepeyHcJeHHBLIX HMiKe NpubOpoB AJNA DPErHCTPaALMH
AZIepPHBIX M3JYUeHUH MCIONbL3yeTcA cjeji U3 My3bIPbKOB TIApa M-
KOCTH TIPH IPOXOMKAEHUU uepes Hero 6bICTPON 3apAMKEeHHOH 4YacTH-
ub1? BrifepuTe NpaBuIbLHBIN OTBET.

A. Kamepa BuincoHa.

B. IlyssiperKOBAA KaMepa.

B. Toncrocnoiinaa (pOTOIMYJIBCHA.
B KakoM M3 NepeyMC/IeHHBIX HHIKE npubOPOBR ANA PpPerucTpanuu
ANePHBIX H3JYUYEHWH NpPOXOXKJeHHe OpICTPO#l 3apAMKeHHON YaCTHIILI
BBISLIBAET OOpA3OBAHWE CKPHITOrO M300payKeHUs Clela aToH vacT-
nsi? BeibepuTe MpaBUIbHEIN OTBET.

A. IlyasipsrOBas Kamepa.

B. Toncrocnoitnaa GoTOSMYJIECHA.

B. Kamepa Bunscona.
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5. VirakuTe DpaBUIBHOE OKOH4YaHHe Qpassl: «TeiicTBue KaMepbl Buib-
cOHA OCHOB&HO HA ...»

A. .. ABJIEHUH KPaATKOBPEMEHHOI'0 CBeYeHHs HEKOTOPBIX BeIIIeCTB,
KOTOPOE BBIGLIBAET ABMIKYIIAACH 4aCTHIA.

B. .. KOHIeHcAnW{ TIIepechIIlleHHOr0 Iapa Ha HOHaX, KOTOPBIE
coanaeTr BAOJb CBOEH TpaeKTOPHH JBHIKYLIasgCcd JacTHIA.
B. ... ABJEHUH NMapoobpA30BAHUA B IeperpeTod XHUAKOCTH HA HO-

Hax, KoTopble o0pasyiorcAa BAOJbL TPAEKTOPHH ABMMCYIIeICcA 4dac-
THIBI.

6. Yxa)XnTe IpaBHJIbHOEe OKOHuUaHue ¢passl: «[eHcrBue Ny3bIPbKOBOH
KaMepbl OCHOBAHO HA...»

A. ... paspylIeHHHN OTAEJBHBIX MOJEKYJ B KPUCTAJIMKAX BeIlecT-
Ba ABMIKYIIEICA YacTUIleH.

B. ... sBJeHUH MapoobpasoBaHUA B NeperpeToil JKHAKOCTH Ha HO-
Hax, KoTopblie 00pasyioTcd BAOJb TPAeKTOPDHH NBUMYINEHCa Yac-
THIIHL.

B. ... KOHIeHCAlMHM IepechIIeHHOT0 Tapa Ha HOHaX, KOTOphIe
coazaer BAOJb CBOEH TPAEKTOPHM JBHIKYIIAACH YacTHIA.

Cpednuil yposenbs

1. KaxoB npuMuuun geiicTBus rasopaspsagHoro cyeryura efirepa?

2, KaxoB npuHUIUN JeHcTBHA Kameps! Bunscona?

3. Karos npunuun aeiicrsusa GoTosMyJILCHOHHOrO MeToAa HabJaoxeH A
M perucTpanuyn gactui?

4. KaxoB npuHIUN KeHCTBUS Ny3bIPLKOBOIl KaMepbl?

U Kakue mpeMMylllecTBa MMeeT Ny3bIpbKOBAsA KaMepa 10 CPABHEHHIO C
xamepoil Buabcona?

6. Kak ¢ moMolnbio KaMepsl BHJIBCOHA MOMHO ONpeedauTh IPHPOAY
YaCTHIBI, TIPOJIETEBIIVIO B KaMepe, ee 9Hepruio, CKOpocTh?

Jocmamounuelil ypoéens

1. Ha pucyHKe MOKasaH TPeK YAaCTHUIbl B Kamepe BuibcoHa, MOMELIeH-
HOli B MarHuTHOe mnoJjie. BeKTop MHAYKIIMM MarHuTHOrO IMOJA Ha-
npaBiaeH Kk HaM. Yacruia Jnerut cHU3Y BBepX. OmpepennTs 3HAK 3a-
pAja YaCTHUILHI.
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2.

Ha pucyHKe NyHKTHPOM IOKAa3aH TpeK 3JIEKTPOHA B Kamepe BUIlb-
COHa, MOMEIleHHOM B MArHHUTHOe moje. B KaKOM HANpaBleHWH IBH-
rajicd 3JeKTPOH, €CJIM JIMHUN MHIYKIHH II0JIA HAanpaBJeHsl K Ham?

CxopocTe «-uwacTuiel B cpegHeM B 15 pas membIne CKOPOCTH [3-

gacTullbl. [louemy o-uacTHubl (PKHUPHBIH Tpek Ha pucyure) caabee
OTKJOHAKTCA MATHUTHBIM TIONemM?

B xamepe Bunbcona, neperoposxeHHo# TBepAOil MIACTHHKON, saMeyeH
cnex vacTHubl, B Kakyio cTopoHy aeBuranaces uactuia? Kaxop smak
ee 3apsAaja, eclaM JHHHM MHAYKIUHM MArHHTHOTO MOJIA HANDPABJIEHB
NepHOeHIUKYJAPHO IJIOCKOCTH YepTeka, K YUTATeai0?

Ha pucynke nmoxasaH Tpex IOJIOMHTEJLHO 3apAXKEHHOH YaCTHIEI B
Kamepe Bunwcona. Yacrtuna npomsa uepes cioil csuuna AB. Kax
ABHIajlachk 4acTHIlA: CBEPXY BHM3 MJH HaobopoT?

Ha pucynxe mpejcrassiensl cjieAbl 9JIeKTPOHA M NOZUTPOHA, MOJY-
yeHHbIe B Kamepe Buancona. Kamepa Haxoausach B MATHUTHOM 10-
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Jie, HAIpaBJEHHOM OT UHTATENA MepIeHAWKYJIAPHO PHUCYHKY. Kakoii
W3 CcJAeNOB TIPHHAAJIEXKHNUT 3JEeKTPOHY, a KaKkoil — noautpony? Kakas
yacTUIA MMeeT ODONBINYI0 KHHETHYECKVIO 9HEepruio?

Buvicoxuil ypoeens

1. AKTHBHOCTE PaZMOAKTHBHOIQ 3JIeMEeHTA YMeHbIUMJach B 4 pasa 3a
8 cyrox. HaliTu nepuon noaypacnanma.

2. Hmerorca 25 - 10° aromos pagusa. Co CKONBPKMMY M3 HUX IIPOU30HIET
PaqUMOAKTHBHBEIM pacliaj 3a OJHM CYTKHM, eCJIM IIepHOj NoJypacrnajna
pagua 1620 mer?

3. Ilepuwop monypacnaza msorona ftoma 181I;5 cocraBnser 8 cyrox. Yemy
PABHO CpejiHee BpPeMA ero KUsHu?

4. Kaxaa nons pagumoakTupHoro mnesus 137Csss , mepmon monypacnaza
koroporo 30 ner, pacnagaercsa sa 1 roxg? OmnpegennTe NOCTOAHHYIO
pacrnaja.

9. Kaxos mepuox T monypacmafia H30TONa, €CJIM 38 CYTKM PACIALAETCA B
cpeguaem 900 atomor mu3 10007

6. Ilepuox moaypacnaza pagHoakTHBHOro ioza-131 pasen BoceMH cyT-

KaMm. 3a Kaxoe BpeMsa { KOJNYeCTBO aToMoB ifona-181 ymensmnTca B
1000 ,pas?

CamocmoamenvHan 3 1
paboma

PAINOAKTHBHOCTD.
IIPABHJIA CMEIIEHUA

Hauwanvhvil ypoeens

1. Yro npepcraBnsier coboit ansda—mszayuesne? VKaKUTe IIPABUIE-
HBIH OTBET.

A. Tlotrox sagep Bomopoja.
B. IToTox saxep renus.
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B. IloTox HeHTpPOHOR.
Yro nmpepcrasiser coboil ramma-usnysenne? YKayKkuTe NPABHIBHBIN
OTBET.

A. IloTor HelTpPOHOB.

B. IloTok BBICTPBLIX BJIEKTPOHOB.

B. IIoTOK KBAHTOB 3JIEKTPOMATHUTHOIO H3JIYYeHHA.

Yrto npeacrasnsier coboi Oera-Hamyuemme? Vixarkure INpaBUJIBHBIH
OTBET.

A. IToTor GLICTPBIX 3JIEKTPOHOB.
B. [IoTOK KBAHTOB 3JIEKTPOMArHUTHOTO M3JIYYEHUA.
B. IloTox HelTpOHOB.
A u
onemeHT X wucnniTan o—pacnaig. Kaxoit sapag u maccoeoe uHCHO

Oymer y HOBOro ajieMeHTa Y? ¥YKa)XHUTe NPAaBHJILHLIM OTBET.
A
Al E+IY.

B. 523Y.
B Y.

A i
OsnemeHT zX wucneitan f—pacnax. Kaxoil sapag M mMaccoBoe 4HHCJIO

Oyger y HOBOro ajzemeHTa Y? YKa)uTe NpaBHJIbHEII OTBeT.
A G,

B, z1Y
B. ziiY

Kaxoe u3 Tpex THHoB maayueHuii: o, [ uan y obnagnaer Hanbonbiei
NpOHHKAaomei crnocobHocThIO?

A, o.
B. B.
B. vy.

Cpednui ypoéens

Yro rTakoe y-usaydenne? Yem 0HO OTIHYAETCA OT PEHTreHOBCKOIO
nanyueHua?

Yem obycnoBjieHa NMOTEps SHEPIHH O-4ACTHIEH NPH ee ABHIKeHMH B
BO3ayxe?

Hamensercs s XUMHUecKasa NPUPOJAa 2JIEMEHTA IPH HCNYCKaHUM
y-nyuelt ero aapamu?

Korza monmsupyomas cnoco6HOCTh (-4ACTHUIL] MEHBILE, YeM y-H3Jy-
qeHHAT
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9. Ilox pmeitcrBueM KakKOH CHJIBI G- H B-H3IYYEHUS OTKIOHAIOTCH B MAD-
HUTHOM moJie?

6. Kakoe ua Tpex o, } U y—MsayueHHil He OTKIAHAETCA MATHWUTHBIM H
JEeKTPHUYECKHUM MOJAMHE?

Hocmamounwtii yposens

1. Hro npousoiiner ¢ usoromom ypana-237 mpu P-pacnane? Kak maMens-
eTCA MacCoBOe YHCJIO HOBOTro snemeHnta? Bieso muan BupaBo B Tabiau-
e MenjgeneeBa npoucxonur cnsur? 3amucars pearKInio.

2. danucaTh PpeaKIMI HEeIOCPeICTBeHHOr0 [IpeBpalleHNsas AaKTUHHA-

227 Bo dppanuuii-223; o- uan B-pacnax umeer 371ech MecTo?
3. fapo usorona 21Bigg mosryunmoes us apyroro ANpa TocJe MOCJIeno-

BATEJILHBIX O- 1 [}-pacniafgos. Yo ato 3a anpo?

4. Bo uro npespamaerca 238Ug, nocste a-pacnaga n apyx f-pacnianos?

5. Bo uro npespamaerca usoron ropus 234Thg,, ampa KOTOpOro Ipe-
TEPHeBaIOT TPH MMOCJeN0BaTeIbHLIX o-pacnaja?

6. flnpa msorona 232Thg, nperepnesator o-pacmag, aBa [-pacmaza u
ente oauH o-paciag. Kakne aapa nocse sToro nonyuaiorcs?

7. Papmoaxruersiit arom 232Thg, npesparumnca B arom 212Bigs. Croub-
KO ITPH 3TOM MPOM3O0ILIO ¢— U —-pacnanos?

8. B kakoe memecrso mnpespamaerca 219Tlg, nmocse Tpex mnocsenosa-
TeJIbHBIX [J—pacnanoB M OZHOrO a—pacnaga?

Camocmoamenvsnan 3 2
paboma

COCTAB
ATOMHBIX SAIEP.
AOEPHBIE PEAKIIUH

Havwanvnoiil yposenw

1. Yemy pasubr uncno nporouos (Z) u 4meso HeliTpoHOB (N) B MaoTome
auTHa "Lig? Vraxure npaBMsIbHBIH OTBeT.
A Z=3, N=17.
B.Z=1T, N=3,
B.Z=3,N=4,
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A W N

o

IlepBy0 B MHpe ANePHYIO PEAKIHIO C MOJYYEHHEeM HOBOTO 3JIEMEHTA
nonyuun Pesepdopp: 14Ny + 4Hey —» X + 1H,. Kakoil sjeMeHT II0-
nyann Pesepdopa? Yraxure npaBUIBHBIH OTBeT.

A. 19F,.

B. 170;.

B. 160g.
Hemy paBHBI 9HC/I0 OPOTOHOB (Z) M 4mcno HelirponoB (N) B maorone
dropa 19Fg? YKaskuTe NpaBUIbHBIHA OTBeT.

A.Z=9, N=19.

B.Z=19, N=09.

B.Z=3,N=4,
IlonxHoe npeBpamieHKe 5JeMEHTOB BIlepBhle Habmomanock B peaxkiuy
"Lig + 1H; - ?, B peaysjbTaTe KOTOPOH NMOSBHIIOCH ABA OAMHAKOBBIX
aroma. Yro aTO 32 ATOMEI ¥ KAYKWUTE NPaBUJIBHLIN OTBET.

A. Bopopon.

b. I'ennii.

B. Bepunnuii.
YeMy paBHBI YHMCJIO NPOTOHOB (Z) 1 yucao Hedrponos (N) B HaoTome
Gopa 11B5? ¥YrauTe npaBUIBHEBII OTBET.

A.Z=5,N=11.

B.Z=119, N = 5.

B.Z=5,N =6.
YKa)KuTe BTOPOH NMPOAYKT SAePHOM peaKIIHH:

rilI:[.a]'.g g = 1H1 — 4HEE + 7

YKaXKuTe NIpaBUJbHEBII OTBET.

A. n.

B. p.

B. 'I'HEE.

Cpednuii ypoeenv

KakoB cocras sjep Bojopoza 3H; u ypana 238Ug,? UTO MOMKHO CKa-
3Tk O KOJIMYECTBe HEHTPOHOB B AApAX C BO3paCTaAHHUEM HX NMOPAAKO-
BOro Homepa?

Kakos cocras usoronos Heouna 20Ne;g, 21Nejg H 22Ne;p? Uro xapak-
TEPHO AJIA M30TOIIOB OJHOIO 3jeMeHTA?

OmnpefeJUTh COCTAB ANEp ATOMOB JUTHH, M30TOIIOB BOJOPOAa ¢ Mac-
COBBIMH umcyamMu 1 n 2.

KakoB cocraB sgep uarpusa 23Naj;, dropa 1°Fg m menpenesus
Eﬁ?Mdml?

KaxoB cocras sAjgep cepebpa 107TAgy7, KiopUs EdTEmgﬁ U paguda
EEEREEE?

Kakos cocraB sanep repmamus '°Gegy, HuHoOus ?3Nby; u ceuuna
207Phg,?
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Hoecmamounwiil yposens

Honuimmure peakIyiu:

ﬂ} 239]?1194 + 4HE2 - 7+ IH{];

) 2H1+~y—>1H1 2
Hanucare HepocTalonime 0603HAYEHHS B CIeAyIONX ANePHEBIX  pe-
aKIHAX:

a) “"Aly3 + lng > ? + 4Hey;

ﬁ') EEMﬂzﬁ + 7 > 5EFE‘25 i lﬂ[}.
Hanucats Hepocrawiwe o603HAYEHUA B CIeRVIOIHX SANEPHBIX pe-
AKOIHAX:

a) ? + IHl — EzNﬂll + 4He,;

ﬁ} ET.A.IIE +v— EEMEIE 2
Honumiure peakium:

a) 19B; + lng — ? + 4He,;

6) 55Mngs + 1H; — 2 + 1p,.
Hanncars nepocrarmomue 0003HAYEeHUSA B CJIeAVIOUIHX SAePHEIX pe-
aKIuax:

a) ﬁLig - g lpl — 7 + 4HE2;

6) ? + lpl —¥ EENEH + 4H'E!2.
Honuiure pearmuu:

a) N7 + ? = 1705 + 1p,;

6) 14N, + ? 1B, + 4He,.

Buvicorxuil ypoeenw

ITpu obnaywenun msorona mepu 63Cuyg mporomamu PEAKIHA MOMKET
HATH HECKOJIbKMMH NYTAMM: C BhIACJEHUEM OIHOIO HeHTpoONA; C BLI-
AeJIEHHeM JBYX HEHTDPOHOB; C BBIAeJeHMeM NIPOTOHA H HeHTpPOHA.
Axpa Kakux sJIeMeHTOB obpasyiorca B Kamzaom cayyae? Hamwears
AJEPHbIE PeaKIlMH.

PapmoakTusneiit mapranen 54Mnys noayuaror AByMa myTamu. Ilep-
BRIH IIYTH COCTOMT B OGJyueHUM HM30TONA Keiesa %6Fe,s neiiTpona-
MU, BTOPOH — B OCIy4YeHHWM M30TONA *eneaa 54Fey, HelTpoHaMu.
Hanucars agepurle pearknun.

ITpn Gombapauposke asora 4N, meifrpomamu ma oGpasoBaB1Ierocs
Anpa BeIOpaceiBaercsa npoToH. Hanmcars pearunio. [lonyuennoe an-
PO MB30TONMA yriepoja OKasblBaeTCA [-pammoaxTusHbiM. Hamuearts
NPOUCXOAAIIYIO IIPH 3TOM peaxIMIO.

Ilpn GomGapnuposke sxenesa %SFeyq melirponmamu ofpasyercs B—
PANMOAKTHBHBIA M30TON MapraHia C aTOMHON maccoit 56. HanucaTts
PEAKIMIO NONTYyHEHHA HCKYCCTBEHHO PAJMOAKTHBHOIO MAPraHma wu

PeaKINI0 NPONCXOAAIIEro ¢ HUM —pacnaga.
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3.

Korna Gop 11Bj saxBareiBaeT GbICTDO ABMIKYLI[MHACA [POTOH, TO B
xamepe Buincona, riie npoTexkaeT aTOT Ipouecc, obpasyioTes TPH
IIOYTH OANHAKOBBIX TDEKA, PACXONANINXCH BeepOM B pa3HbBIé CTOPO-
Hbl. Kakune yactunsl obpasopann atu Tpeku? Samumure SAAEPHYIO
pEeaAKITHID.

IIpn GomOapaupoBke o-4aCTHIAMHM ANIOMUHUA OGDABYIOTCA HOBOE

AAPO M HENUTPOH. 3amMCaThk ANEPHYIO DEAKIIMIO 1 ONpPEeNeNHuTh, AAPO
KaKoro aJleMeHTa Ipu aToM obpasayercd.

Camocmoamenvuasn 3 3
paboma |

JEDOEKT MACCHI.
JHEPI'HSA CBA3H

Havwanvnutii ypoeens

Kaxwne cunel obecneynBarOT yeToluuBoCTh aroMHoro anpa? Vra)mure
NIPaBUJILHEIH OTBET.

A. Anepurie.
b. SnexrpocraTuyecKue.
B. I'paBuTanuonusie.

Kaxoe coorHOmeHMe M3 NMPUBEJEHHBLIX HHMME CNpPAaBeIJIMBO IS I10JI-
HBIX dHEpruu ceoboxusix nporoHos F,, HeiirpoHoB E, U aToMHOro
anpa Eg, cocraBnennoro u3 Hux? YKaKuTe NpaBUJbHBIH OTBeT,
A.E = E, + Ep.
b. E;>E, +E,.
B. E, <E, + E,.
Kaxue cHnbl ZeiCTBYIOT Mexay Helirponamu B sjape? Ykakure rpa-
BHJILHEIM OTBET.

A. I'paBurannounnsle,

B. Hdnepnrie.

B. dgepurle u rpaBuTANHOHHBIE.
KaxoBo cooTHOueHue MeMxiay Maccoi m, PaJMOAKTHBHOIO fAApa M
CyMMOM Macc CBOOOAHBIX NPOTOHOB ZmM, W CBODOJHBIX HEHTDPOHOB

Nm,, U3 KOTODPbIX COCTABJIEHO 3TO AAP07 YKAMHUTE NPABHIBHBIH OT-
BET

1;1. mn=(ZmP+Nmﬂ}
B. ml{(ZmF+Nmn)
B. m, }(Zmp+Nan
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3.

S guls

Kark maMeHHMTCA Macca CHCTEMBI M3 OJHOIO CBOGOMHOrO MPOTOHA W
OJIHOTO HEHTPOHA II0CJe COeJHHEHHH MX B aToOMHOe aAnpo? Vika)ure
NpaBUJLHEIA OTBET.

A. He uameHuTCH.

b. ¥Benuuures.

B. ¥YMmeurmures.
B cnpaBoyHMKe HalifieHbl 3HAYEHMSA. MACChl IIPOTOHA mp, HeUTpOHA
my, aroma 2H; nelirepus M u smexTpoHa m,. Kakxoe us mpuBejgen-

HBIX HHUXKe BbIDAXKEHUU [aeT 3HAUEHHME BHEPTHM CBABH Ajpa nelire-
prua? YKaXuTe NpPaBUJIBLHLIN OTBET.

A, (mp+mn —M)EE,
(M—mp—mn}cz.

B. (mp +m, —M+m€}'2.

Cpednuii ypoeens

Onpepenurs gedexT Maccel AApa aToMa JUTHA B ATOMHBIX eIUHUIIAX
MACCHl ¥ KMJIOrpaMMax.

Onpegenurs gedexr maccsl agpa aroma 6opa 1°B: B aToMHBIX eau-
HUIAX MACChl ¥ BHEPTeTMYECKUX eIMHHIAX.

[Tonb3ysach 38KOHOM B3AMMOCBASHM MAaCChl M OHEPIrMH, BBIYMCJIHTE
3HEPTHIO CBA3KM MEAY HYKJIOHAMM B SZpe IeJusd.

Beruncanre aHepruio csas. aapa amomunus 2TAl;s.

Beruuc/iuTe 9HEPruio CBA3H Aapa ypana 238Ug,.

HaiiTu 9HEpPrui0 CBASKH W YAEJbHYIO SHEPrMIO CBABH A MBOTOMA
anpa yraepoga 12Cq

Hoemamounwslil ypoeens

Haiitu snepruio cBasu o-yacTunsl B Axpe 6opa 19Bg.

OnpegesnnTs gedexT Maccel, SHEPruio CBABHM fapa aroma asora 4N,
Kaxas sneprus cBA3HM NPUXOAUTCA HA OJMH HYKJOH ?

BelynciuTe 8HEPruio CBASM M YAGNBHYIO DHEPrHIO CBABH JJIA AMNED
TLZ-I.E H 2?1‘!5.113.

BEIYUCIUTE 9HEPIHIO, HEOOXOAMMYIO AJA pasfeNeHusa AApa JUTHA
"Lig Ha HeHTPOHBI ¥ NPOTOHBHI.

Haiitir ygenpHyio sHepruio CBA3M HYKJOHOB B azpe fedirepus 2H;,
anpe kucnopoga 1°0g u anpe nonounsa 210Pog,,

OnpexesuTs HAMMEHBLIIYIO 9HEPIHI0, HEOOXONUMYIO ANA pasjeseHus
Axpa yriaepoja 2Cg Ha TPpH OJMHAKOBBIE YACTHIILI.
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Camocmoamenvuan
paboma

OHEPTETHYECKHUHN BBIXO/I
AXEPHBIX PEAKIIUY

Havwanwvnuuiil yposens

1. llouemy mpu peaxknuax AeNeHUA TAMENbIX AJep BLIZeNAETCA dHEp-
ruAa? YKaXuTe IIpaBUJIbHBIN OTBeT.
A. YpenrHad @oHeprus CBA3H ANEP ATOMOB, DACIOJIOMKEHHBIX B
KOHIle MepHOAHYecKOH CHCTeMBbI, npumepHo Ha 1 MaB menblne
yAeNbHOHN 3HEPI'MM CBA3HM B SAJIPAX 3JIEMEHTOB, PaCIIOJOMEeHHBIX B
cpefHeH 4acTH MepHOSHYECKONH CHCTeMBI.
b. YaeneHasa sHeprus cBA3M AAep aATOMOB, pPACIIOJIOKEHHLIX B
KOHIle IMepUOJHYECKOl CHCTeMbl, paBHA YAENBHON SHEPrHM CBA3H
B Apax 3JIeMeHTOB, PACIIOJIOMEHHBIX B CpeJHeil yacTH IepuomH-
YeCKOH CHCTEMBI.
B. YpenvHasa osHeprus cCBA3W AAep ATOMOB, PACIIOJIOMKEHHBIX B
KOHIe TepHOIHYeCKOH CHCTeMBI, npumepHo Ha 1 MaB Goxabme
VAeNbHON 3HEPIUH CBA3U B AJpax 3JIEMEeHTOB, PACIIONOXEeHHEBIX B
cpefHel YacTH MepHOJUYECKOHM CHUCTEeMEI.
2. Kakaa peaxuus 6Gojee BBIrOAHA C TOYKHM 3PEHUA IMOJYUEHUS DHED-
run? YKaXuTe NpaBUJILHEBIIA OTBeT.
A. Peaxuusa cunresa ajgep sojgopona 'H; u peiirepua 2H;.
B. Peakuunsa obbejunenus Asyx anep Hatpua 23Najq.
B. Peaxuusa, npoumcxogamad npu OomOapiupOBKe AAep AaJIOMHU-

nua 27Al;3 a—wacrunamu.

3. Ha rpajmuxe mpejacrasieHa 3aBHCHMOCTh VIeJNbHOH JHEPIHM CBAZH
ATOMHBIX A/lep OT MaccoBOr0 YHCJA.

E A
CB

9
1 ‘1:__
%) A

ITpu cunTE3e KAKHMX ANep, OTMEYeHHBIX HA KPHBOI, BBIZENAETCH HaM-
DosbIIaf 9HEePrusA Ha OJMH HYKJOH? YKa)XUTe NIPaBUIBHLIN OTBerT.
A.1n 2.
B. 2 u 3.
B. 3ud4.
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4. Ilpun neneHu#u Afpa ypaHa ocroboyknaercsa Oonbmas sHeprusa. Mak-
cUMAaNbHAA HOJa ocBoOOkjarollelicad SHeprvM TNPHXOOUTCH HAa
(YKasKHUTe IpaBUJIbHOE YVTBEPIKICHHE):

A. ... 3HEPrU Y—KBAHTOB.
B. ... 3HEpPru pagHOAKTHBHOIO M3JVUEHUS.
B. .. KHHETHYECKYIO S9HEPIHI0 OCKOJIKOB JeJIeHHA.

5. Ha rpaduxe mnpepcrapneHa 3aBHCHUMOCTL y/eJbHOH SHEPTHH CBA3H
ATOMHBIX AAEP OT MACCOBOI'0 YMCJIA.

Ilpn pacnajge Kakux- Aep, OTMEYEHHLIX HA KPUBOH, BHEINENAETCA HAM-

Gosiblllas 2HEePrHA HAa OAMH HYKJIOH? VKAaMKUTe NPaBHUJIBHBLIH OTBET.
Al

B. 2 u 3.
B. 4.
6. Ilpu pmenenmm opHOro sAxpa ypaHa ocBOBOMKJAETCA INPUMEPHO
200 MaB snepruu. Ha rKakoi# BHJ 5HEpruH NPUXOMUTCA MAKCHMAJIb-

HafA MA0JA OCBODOMIAIOIEHCA NPH 3TOM 2Heprum? VYKa)kure mpa-
BHJIEHBLIH OTBET.

A. Ha xkuHeTuyecyio sHeprumo cBOGOAHLIX HeHTPOHOB.
B. Ha KMHETHYECKYIO SHEPIHIO OCKOJKOB HeJIeHH .
B. Ha anepruio HeliTPMHO, HCIIYCKAEMBIX IIPOAVKTAMHE IeJIeHHUH.

Cpednuii yposeenw

1. OnpepenuTe aHepreTHYeCKHI BLIXOJ ANEPHON peakiuu
IENT - 1H1 - 120.5 + 4HEE.,
ecJIM aHeprus cBAsu y Ajxep asora 115,6 MaB, yranepoga — 92,2 MaB,
rexnsa — 28,3 MaB.

2. OnpepenuTh dHepreTHYECKHIl BBIXOJ AAEPHOH peakiuu
E'Hl -+ EHI — EHEE + lﬂﬂ,
ecl¥ 9HEPrus CBA3M Anpa usoroma renus 7,7 MsB, ampa aroma nmeii-
Tepua — 2,2 MaB,
3. OmnpenenuTs sHepreTHYecKUil BHIXOA ANEPHON peaxkiuu
"Lig + 2H; — 8Bey + lnp,
eciy sHepruA cBA3M Aapa usorona Gepuanusa 56,4 MsB, uszorona Ju-
THa — 39,2 MaB, nmesitepua — 2,2 MaB.
4. OnpenenuTh 9HEPreTHUECKHH BEIXOJ ANEPHON peakiuu
N7 + 4Hep — 1H; + 170g,
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ec/nH yAeJbHAsf DHEpPrusA CBA3W y saapa asora 7,48 MaB/HyK, ¥ AApa

requa — 7,076 MaB/ayx, y sagpa aroma wusoroma KHCaopoga —
7,75 MaB/nyX.

5. OnpefeNINThL SHEPreTHYECKHH BHIXO] AXEDHOM peaxkIilHH
EHEE e 3H1 —> 4HE3 s EHl,
ecJi SHEPrHA CBA3M Yy fAAep aToMoB uaorona renusa ‘Heo 28,3 MaB, y
Anep ATOMOB H30TOIA I'eIHA 8He; — 7,7 M2B, y anep aroMOB TPHTHA —
8,5 MaB u y sanep aromoB geiitepua — 2,2 MaB.
6. OnpezenuTs dHEePreTHYECKHUU BBIXOJ AXEPHOH pearknuu
TLigz + 1H; — 2(%He,),
ecaM yhAelApHAas OHEPrHA CBABH Y HApa aroma H30TOIAa JHTHS
5,6 MaB/ayk, y rexua — 7,075 MaB/nyK.

Hocmamounblil Yypo6eHbs

1. ITposecTn sHepreTHYecKHil pacuyer AJePHOM DEAKIMHM ‘M BBIACHHTE,
BBIIEJIAETCA WJIM TOTJIOIIAETCH 9HEPrufA B 8TOM peaKIluu:
4HE2 + 4HEE = TLig g 1H1.
2. IlpoBecTH 3HepreTHYeCcKHii pacueT AAepHOH peakuuu U BBIACHHUT,
BBIIEIAETCA MJIM NOIJIONIAETCA 9HEPrUa B aTOH peaKIHM:
9324 -+ EHI —> 1”]35 + lil"lﬂ
3. IlpoBecTHn aHepreTHuYecKHil pacdeT AJEPHOH peaKIMHM ¥ BBIACHHUTH
BBIEJIATCH MM IOIJIOIIAETCA 9HEprusa B aTOH peaklUu!
6Lig + 2H; — 2 4Hey
4. TIposecTH »HEpPTreTHUECKHUIl pacueT ANePHOM pPeaKIIMH M BBIACHUTS,
BLIIENASTCH MJIM TOrJOIIaeTCA SHEePrusa B 8TOM peakIHu:
TLiB -t 4HE2 — 1UB5 + lﬂ.n
5. IIpoBecTH aHepreTHdYeCKM# pacyeT ANEpPHOM peaknUM M BHIACHHUTD,
BLIEJIAETCA WUJIN MOIVIOLIAeTCH dHEePTHA B 9TOM peaKIluH:

l'iN*? + 4HE2 —» ITGE + 1]:'I]_
6. IlposecTH aHepreTUuYecKUil pacuerT AJAEPHOM peaKUHWH H BBIACHUTE,
BLIZIEJIAETCH WJM MOrJoIIaeTcA SHeprud B 9TOH peakIiHu:

ﬁLiE c 1H1 —p liE['Eg + EHEE

Buicoxuil yposens

1. Ilpu obcrpene anep dropa 19F nporonamu obpasyerca kucnopon 160g.
CKONBKO DHepruM ocBoboixjaeTcs NPH aTOH peakI MM M Kakue ele
Aapa obpaayworea?

2. Ilpu oberpene spep 6opa 1By nmporonamu noayuaercsa 6epuinuit 8Bey.
Kakue eme fapa NOAYYAIOTCH IPH 3TOH peaKklMM W CKOJBKO 2Hep-
ruM ocsobosxaaerca?

3. ITpu GomGapmupoBke amomuuua 27Aljs o-yacTunamu obpasycrca dochop
30P, .. Bammucars 3Ty PeaKIIHIO H NOACYUTATE BHIAEIEHHYIO 9HEPTHIO.
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3.

IIpu obayyenun usorona asora °N; mpoToHamMm oGpasyeTcsd yriiepop |

o-uacTua. HaliTh nmoJjie3Helil aHepreTuYecKHil BRIXOJ ANEepHOHU peaxIivi,
eCJIH JJIA ee OCYILeCTBJEeHNA 3HEeprusa NpoToHa moykHa 6T 1,2 MaB.
IIpu GomGapanpoBKe ¢ momomeio o-uactun Gopa 1°Bs nabGmogaercs
BELIET HeHTpoHOB. HanuiuTe ypaBHeHHe AJepHOH peakIlMH, IPHBO-
OAIEH K BBLIETY OOHOro HedTpoHa. KakoB sHepreTU4ecKHHM BBIXON
W oaroit pearnun?

IIpu 6ombapaupoBKe HeliTpoHamu maorona Gopa 1Bz obpasyioresa a-
yacTuibl. Hanumure ypaBHeHHEe 3TOH AJEPHON peakliu¥ M HalauTe
ee pHepreTHYecKH BeIxon W.

Camocmoamenvrnasn 3 5
paboma |

Li=E T

OEJEHHUE SAJIEP YPAHA.
AOIEPHBIN PEAKTOP.
TEPMOSJIEPHBIE PEAKIIUHA

Hauvwanvrulil yposens

Kaxoe n3 nmpuBefleHHBIX HH)Ke BbIpa)keHHIl onmpeesserT IOHATHE pe-
AKIUA DelicHUA aAnpa ypara? Ykaure npaBMJILHBIHA OTBeT.
A. IIponece caMonmpou3BOJLHOTO pacnaga Afep vpaHa.
B. IIponecc npeBpalleHua Afep VpaHa B peayabLTaTe MX B3aHMO-
NeMCTBUA C 3JIEMEHTAPHBIMH YaCTUIIAMHU,
B. IIponecc pacnaga Afep ypaHa Ha JBe NPUMEPHO paBHLIE YACTH,
NPOMCXOAAINIHUH TTOX NelcTBHeM HEeHTpPOHOB.
Kakoe 3 npuBeJeHHBIX HHMMKe BHLIPAMKEHHH ompenenser NOHATHE
HenHas AnepHad peaknmua 7 YKa)cute NpaBUNBLHEIN OTBeT.
A. IIpouecc caMOnpoM3BOJBLHOIO pacnajga fAfep aroMOB HEKOTOPhIX
XAMHYECKHUX BJIEMEHTOB.
B. Ilponecec npeBpameHHsa ATOMHBIX #AAep, NPOHCXOAAIINI B pe-
3YyJNbTATE MX B3aMMOJEHCTBHA C 3JIEMEHTAPHBIMU YACTHUIAMM HIU
APYr C Apyrom.
B. Ilponecc pmeneHMs aTOMHEIX AJEP HEKOTOPBIX XHUMHUYECKUX
3JIEMEHTOB, INPOUCXONALIMK @OoA JeHcTBHeM HeHTpOHOB, obpa-
3YIOIINXCA B NMpollecce caMOM A/IepHOM peakiiHuH.
Kaxne BeinjecTBa M3 nepeuyncJeHHBIX HHMKE MOr'yT OEITHR MCIIONBL30BA-
Hbl B HAJIEPHBIX peakTopax B KadecTBe saMexnnureneil HedTpoHOB?
YraxuTe BCe IIpaBUJILHBIE OTBETHI.
A. I'padur.
b. Kagmuii.
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B. Tamxenada eoga.
Kaxue BeriecTsa M3 IepedHMCIEHHBIX HUXKe MOTYT OBITH HCIIONIbL30OBA-
Hbl B SAJEPHBIX peaKTopax B KAadyecTBe IOTJIOTHTEJeH HeHTPOHOB?
VrasknuTe BCEe MPaBHJILHBIE OTBETHI.

A. Bop.

B. Kammuii.

B. Tsaxenasa Boja.
IIpu xaxom sHaveHuH K (rKoadPHIHEHT PaZMHOMKEHHSH HeHTPOHOB)
HIeT LenHad AfiepHad peakius B ANeDHOM peaxrope? YKayKHTe Ipa-
BHJILHBIA OTBET.

A.K>1.

B. K <1.

B. K = 1.
ITpu xaxoM sHaueHuu K (xoaddHIMeHT pPasMHOMKEHHS HEUTPOHOR)
HAeT IeNHAA fAfepHas peaxkinusa B aToMHOH Oombe? Yraxure npa-

BHUJBHBIH OTBeT.
A.K>1.

B. K <1.
B.K=1.

Cpednuil ypoéenv

Yro HasweBaeTcd KoadHHUIIMEHTOM DASMHOMKEHUA HEMTPOHOB M KAKH-
MH (haKTOpaMH OH onpefenseTca?

Kax MOKHO OCYIIIECTBUTE LIENHYIO ANePHYI0 PeaKiiuio?

Kakaa afnepHasd peakIlMs TPOMCXOAUT HPHU IOMNIOLIEHHH TEIJIOBOrO
HeiliTpoHa axpamMu 235Uge?

IIpousolies caMONpPOU3BOJILHLIN pacnaf sajapa. Beigenunace uiu mo-
rIOTHJIACH SHEprus Bo Bpems atoro pacnapga? Orser obocHyuTe.
IloueMy B #AJePHBEIX peaKToOpax MejJIeHHbIe (TenjoBble) HEeHTPOHBI
6ostee adbtheKTMBHO IONIOLIAIOTCA AAPAMH ypaHa, yeMm OBICTPEIE.

B uweM IpeMMyIIecTBO peakTOpoB HAa ObicTpbix HedTponax? Ilpuse-
IUTe NIpoCTeNIIyIo CXeMy peakTopa Ha ObICTPEIX HEHTPOHAX.
Ornensuble sinpa (Hanpumep 235Ug,) penArcs o AefCTBUEM TOJBKO
GricTphiXx HeHTpOHOB. MOMHO MM C HUMH OCYILIECTBHTBH IeNHYIO pe-
axnuio? [ogemy?

UYro Takoe KPUTHUECKAA Macca U ueMy OHa pasHa ana 23° U n 299Pu?

Hocmamounwviit YypoGens

Uem samMeuaTened nayroHui? Hanunoiure sTansl peaxiiiyd ero obpa-
30BAHHUA M3 PaJHOAKTHUBHOI'O H30oTONa ypaHa-238.

Heiirpons!, obnajaomue sneprueit, menpmeit 1,56 MaB, nasnBaior
MeJJIeHHBIMH, HeWTpOHEl ¢ sueprueit or 1,5 mo 10 MaB — OBICT-
pDEIMH., OODBACHUTE, KAKHME N3 YKABAHHBIX TAMKEJBIX 3JJIEMEHTOD
{EEEU, EEEU, EEEU‘ EEQU’ Eﬂﬂpu} nenATcA IMoj neiicTBHEM OBICTPBIX
HeHTPOHOB, KAKHEe — MeJJIeHHBIX.
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KHaxoe KONMMYeCTBO TepMOSJePHOH SHEPIUMH CONEpPHUTCH B 1 JT 06bLIU-
HOH BONBI? i
BeI9pCIHTE 9HEPIUIO PeakluM CHHTe3a Bel[ecTBa U3 sAzep JeiiTepus
2Dy u tputua 3T;.

OnpenleIMTE 9HEPrUio, 0CBODOKAAIOIIYIOCA B BOAOPOAHOI GomGe IpH
ciHTe3e 1 KI reams.

B nponecce Trepmosizepunoro cuHTesa 5+ 104 kr Bojopona nmpespamia-
torcA B 49644 kr renusa. OnpenenanTs, CKONBKO 3HEDTHH BBITENAETCH
IIPH 3TOM.

OcymiecrBienue ynpasiseMoil TepMosepHoit peaklHM CO3JaeT or-
POMHBIE BO3ZMOJKHOCTH JJIA MOJIYUYeHHA sHepruu. IIpu ucnonbzoBaHmuu
AeHTepHs, COlepIKallerocs B JUTpe O0OLIYHOIL BOJABI, B PEaKIUH Tep-
MOAJEPHOTO CHHTE3a BbIJICJSAETCH CTOJBKO K€ 3HepPruH, CKOMBLKO TI0-
Aydaercd npu cxuranuu 350 i 6ensuna. Ilogcuurars ary sHEpruio.
Kaxaa sHeprusa Belae/AeTCA TIPH TepPMOAIePHOI peakumn:

zHl + EHl —> 4HEE 0 lnu 4

Buvicorxuil ypoesens

Kaxyio maccy Boawl, B3saTOil npu 0° C, MOMKHO [OBECTH A0 KUMEHHA.
HCIONIB3yA SHEPrHI0 TePMOMANEPHOr0 CHHTe3a [eINA W3 JeiTepus M
Tputus, ecnu KIII npeobpasoBanus smeprum pasen 10%? Macca
CHHTe3UMPOBAHHOrO reJiusd pasuHa 1 r.

B pesynbraTe BsaumopgeiicTBua sjep AedTepud u TpUTHA ofpasyior-
CA AAPO reJiud U HeHTpPOH:

°H + 8H = 4He + 1p.
ITpu aToM BEIAEnseTCA sHauuTenbHAA sHeprus. Kaxyio uacrs ee VHOCHT
¢ cobon neiirpon? KuHeTHuecKUMH sHeprusMu NeidTepus M TPUTHSA 0 pe-
AKIHH MOKHO Ipenedpeds N0 CPaBHEHHIO € BLIJGNUBLIEHCA SHEPrHeH.
Ilpn penennn oamoro aapa 285Uy, ma mBa OCKONMKA BRIIENAETCH OKO-
n0 200 MaB asmeprun. Kaxoe xonuuecTso aHeprmu ocBoboIaeTca
[IPH <«CKUTaHHH» B AJepHOM peaxktope m = 11 r storo mszoroma?

Kakoe KOMHMYECTBO KAMEHHOTO YIJIA My HANO CIKEUD OJA TMOJYYeHH A
TAKOTI'O K€ KOJIUYeCTBa aHeprun?

ATOMHASA 3JIEKTPOCTAHIIUA MOIHOCTEIO 1000 MBT umeer RIII 20%.
Kaxosa macca m pacxomyemoro sa cyrku ypana-2357 Cuyuraiite, uro
IIpH Ka)XJI0M NeneHuM Agpa ypaHa BelenseTcs sHeprus 200 MaB.
Kaxopa anexTpuyeckas MOIIHOCTH ATOMHOIM 3JIEKTPOCTAHIIMH, pac-
Xoxyioleit 3a 1 cytku maccy 220 r usoroma 285Ugyu mmeromreit
KIIIT 25%? Ilpu oguom akTe nesieHus 285U g, BRIZIENITETCH 200 MaB
9Hepruu. Macca oguoro mouss ypana 235Ug, 235 + 1073 kr/ mons.
Haxos KIIJI aromuoil amexTpocTanunu MommocTso 5 - 108 Br, ecm a3a
1 roz 610 Mapacxonosano 965 kr ypana 235Ug,? B kaskaom axre neneHus
Bbesiseres 200 MaB sueprim. Macca ommoro Mons ypaua 0,235 kr/ Mons.
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8.

Kaxoe xoymruecTso ypana 235Uy, pacxoiyeTcs B CYTKH Ha ATOMHOH BJIeK-
TpocraHiu MoimHocTho 5000 xBt? KIIIT npuuATe paBHBIM 17%.
Cuurars, 4TO IPH KaxJOM aKTe pacnaja seigenserca sHeprud 200 MaB.
ITpu gesennu ONHOrO aToMa ypaHa-235 Ha ABa OCKOJIKA BBIJEJIAETCA
okonmo 3+ 10 Ik ameprmu. Crxoapko Gemnsuua norpedyerTcsa IpH
ANEPHOH peaKIMH, B KOTOPOH pacxonyercs 1 r ypana?

Camocmoamenvuasn 36
paboma

DIEMEHTAPHBIE
YACTHIIBI

Havanvnuiii ypoeens

IIprn raxkuX AJepHBIX MNpoleccax BO3ZHHKAaET HeHTpHHO? VKaMuTe
NpaBHJIBHBIN OTBET.
A. IIpu a—pacnane.
B. IIpu B-pacnage.
B. llpu nanyuyenuy y—KBaHTOB.
Ilpu xaxkMxX HAEePHBIX IIpoleccaX BO3ZHHKAaET AHTHHEHTpHHO? VYKa-
JKHUTe NpaBUJIbHLIA OTBET.
A. IIpn a-pacnane.
B. IIpu B-pacnape.
B. Ilpy uaayueHHH y—KBAHTOB.
IIpoTon cocTOMT U3 ... (YKaXMHUTE [IPABHJILHOE YTBEDHAeHHUe):
A. ... HeiiTpoHa, MOZUTPOHA M HEHTPUHO.
b. ... Me30HOB.
B. ... KBAPKOB.
HelTpoH COCTOUT M3 ... (YKAMKHUTE MPABHJIBLHOE YTBEDMKIEHHE):
A. .. MpOTOHA, BNIEKTPOHA ¥ HEeHWTPHHO.
B. ... ME30HOB.
B. ... KBAPKOB.
Kaxkasa sHeprus BhIJeNAeTCA NPH AHHHUTHIALMH JIEKTPOHA M TIO3M-

TpoHA? YKa)KHNTe NpaBUNBHbIN OTBET.

A, m,_,cz.

b. Zmecz.

2
m,c

2

B.
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6.

Kaxasa sHepru#A BbIAeJIAETCA NPH AHHUTHIANWYM OPOTOHA M AHTHIIPO-

ToHA? YKaXHTe NPABUJIBLHLIHA OTERET.

2
H‘LFE

2
2
bB. mpc.

B. 2m pcz.

Cpednuil ypoeenwv

Yro npouzoiiger, KOrja »JeKTPOH CTOJIKHETCH C NMpPOTOHOM?

Ilpu BeTpeue sieKTpoHa ¢ MOBHTPOHOM, HMEONIHX MAaccy IOKOA,
OHH NpeBpallalTcA B ABa (GOTOHA, KOTOPbIe Maccoil mokos He oba-
Aair. O gyeM rosopuT aToT harT?

M aTom Bogopopna, u HeliTpon MOT'YT pacnajgaTsbCa Ha IPOTOH M 3JIeK-
TpoH. Ilouemy >xe aTomM BOLOpOjA HE CUHTAIOT 3JIeMEeHTAPHOH YACTH-
1led, a HeHTPOH NPUYHCAAIOT K HUM?

Huorpa ropopar, 4T0 Kakjas sJeMeHTapHAf YaCTHIlA COCTOMT H3
BCEX APYIHUX 3JeMEHTapPHLIX 4acTHIl. YTO XOTAT 9TUM cxaszaTh?
Kakne 13 mepeumciieHHBIX uyacTHi CTAGMIIBHBL (OoTOH, BIEKTPOH, Heil-
TPUHO, MPOTOH, HEMTPOH, T-Me30H?

Ilpu B-pacnange ms sigpa BeLTEeTaer anektpon. Ho SJIEKTPOHA B Aape
HeT. OTKyna ke oH Geperca?

HomycTrM, 4TO 3HAYHTENBLHBIH MO Macce KOMOK 3eMHOIO BelllecTBa,
OTHPABJIEHHEIH B IVIyOMHBI KOCMOCA, BCTPETHJICA C KYCKOM AHTHBE-
mecrea. Yem JOIKHA BAKOHYMTHCA TaKad BCTpeua?

B pesyabrare TepmMosziepHoii peaknum coeIUHeHHS ABYX INPOTOHOB
ofpasyerca nedTpoH u HelTpuno. Karas ele noABJAETCA YacTHIa?

Hocmamounwviii yposens

B ueM cyrs runoresnl ITayau? Hamummure cxeMy pacnapga csobomHo-
o HeHTpPOHA.

Boamoxxen nm Takoit BHJ pacmana CBODOJHEBIX 9JIeME@HTADHBLIX Yac-
tan: K — nt + n+ 70 . OBocnyitre mouemy.

Boamosken snm raxoit Buj pacnaza cBOGOTHBIX 3JIeMEeHTAPHBIX Yac-
TUL: p = n + e* + vy . OGocHy¥Te mouemy.

Bosmoxxen nu raxoit Bun pacmaga cBoGoaHBIX 3JIeMeHTADHBIX Yac-
™aL: T - et + v, + v, . O6ocHyiiTe nouemy.

Boamoxern sim rakoii Bux pacmapa CBOOOXHBIX 2JIEMEHTADHLIX Yac-
THI: |- e+ Vv, + Ve . OBocHyiliTe moyemy.

OJIEKTPOH [IPU BCTpeYe C [OZHTPOHOM AKTHBHO ¢pearupyers ¢ HHM, H
OHHM NDEBpAIIAIOTCA B Y-KBAHTEI; OJHAKO TAKOTO IIPOLECCA HUKOTA
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He NPOMCXOJHUT IIPH BCTPEUYE SJIEKTPOHA € 3JMeKTPOHOM HIH nnau-rpc--
Ha ¢ nosuTpoHOoM. ITouemy?

B npormecce IIpeBpallleHUA B 3JJEKTPOMATHHTHOE H3JIydieHHe Iaphl
J/eKMPOH-NO3UNPOH HHKOTAA He BO3HWKAaeT OAMH TIaMMa-KBAHT.

IIpoaB/ieHHe KAKOT0O UMEHHO M3 H3BECTHBIX BAM S8KOHOB COXpaHe-
HHA MOMKHO VCMOTpeTh B aTOM (QrakTe?

EcTh HEeKOTOpBIE OCHOBAHMA IIPEANOJArNaTE CyIIecTBOBaHHME AHTHMH-
pOB — CKOMJEHWH MaTepuM, B KOTODBIX AApa COCTOAT H3 AHTHIIPO-
TOHOB W AHTHHEHTpPOHOB, a UX O00JOYKHM u3 MO3UTPOHOB. MOXKHO
[IPOBEPHUTHL 3Ty I'MIIOTE3y METOJaMHU CIEeKTPOCKOIHM?

Bbuicoxiuil ypoeens

[Ipu aHHWTUAALMKA JEKTPOHA U IO3UTPOHa OofpasoBajioch ABa OJH-

HAKOBLIX Y—KBanTa. Halitm mmuny BONHBI, npeHebperasd KHHeTHYe-
CKOI aHepruei 4acTUll A0 peaKlyH.

DjeMeHTapHAd YacTHIA NU-HyJNb-meson (n¥) pacmamaercsa Ha jaBa ¥-

kBapTa. HaliTH wacToTy y-U3JydeHHs, ecJiM Macca IOKOA ATOM yac-
THOBI paBHa 264,3 mMacch! aJIeKTPOHA.

[Ipy AHHUTUJAAIMY MENJEHHO JIBHMKYIIMXCA 3JIEKTPOHA M IMO3HUTPOHA
obpasoBanucs asa y-ksaHta. Ilon Kakumm yrjaoMm Apyr K APYyry OHH

paanerenuch? KakoBa uacTtora y-KBaHTOB, BOSHHKAIOIMUX IPH YKa-
3AHHBIX YCJIOBHAX?

Bo BpemMs B3aMMONpEBPAIlIeHHUS SJIEKTPOHHO-NIO3UTPOHHON Tiaphl,

yaCTHIBI KOTOPOil ObliM B mMoKoe, o6pasoBanock Tpu y-kBanTta. Ilox
KAKHMM YIJIOM IPYT K APYTY OHU HBOJKHBEI pasyerersca? ITouemy?

TlpM AHHUTHJIALUM NPOTOHA M AHTHIPOTOHA BO3ZHHUKAET Y—H3JIY-
yenue. IlogcyuTaTh aHepPrui0 (GOTOHOB, €CNM MACCHI MPOTOHA M AaH-
TUTIPOTOHA CYUTATH paBHbIMU 1o 1,67 - 10-27 kr.

HaiiTi 4acToTy y-HaJyueHus, o6pasyolerocs rpu TepMOSJepHOH pe-

aknuu: 1H; + 8H; - 1Hey + v, ecin  a—vacruia npuobperaer aHep-
ruio 19,7 MaB.

B yeranoBkax naf y—obiayueHHs B CEJIBCKOM XO3AHCTBE HCIIOJIL3YeTCHA
B—-pammoaxTuBHblit m3oron uesus 137Csg;. Hanmcars peaxuuio -
pacrigza. Haiity mMakcHMAJBHYIO 4YacToTy Yy—H3JIyyeHHUA, ecju HaH-
fonpian esHeprusa y—xsaHToB paBHa 0,66 MaB. BeruuciauTh pPesaTH-
BUCTCKYIO CKOPOCTh f—uacTull, ecan ux sneprusa 1,18 MaB.

Hajigure MuHUMANBHYI0 sHepruio W m wacrory v raMMma—KBaHTA,
crioco6HOro «pasdbuTb» AAPO JelTepudA HA NPOTOH M HEHTPOH.
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Koumponvnas 4 ;
paboma '

KBAHTOBASA ®H3HKA.
®U3HUKA ATOMA M ATOMHOTO SIPA

Havwanvroiii ypoeens

BAPUAHT (1]

@ Kax HasmBaerca ssienme BEIXOZA BIEKTDOHOB C MOBEPXHOCTH TeJ
ox feiicTBueM GOTOHOB cBeTa? YKa)kuTe NpaBUALHBIH OTBET.
A. TepMosneKTpOHHAA SMHCCHS.
B. ®dorosaddexr.
B. Boa0y:xnenue aToMOB.
@ Ha pucynke npeacrasnena AuarpaMMa 9HEPreTHYECKHX YDOBHeit
aroma. Crpenxoii ¢ Kakoit uudbpoit o6osrauex nepexos; ¢ U3JYIeHH-
eM ¢oroHa HaubosbuIed yacToTel? VKajkuTe NMpaBUIBHEIN OTBET.

E, 4
E A
2
El l
Eﬂ v
1 218
0
X 1.
B. 2.
B. 3.

B }FPEHE-ZEE) MOMeT NpPOMCXOJHTE LienHas AEepHasi peakKliMA jgeJe-
p
HHA. BHﬁEI}H'I'E I[IPABHJIEHOE YTBEDMHICHHE.

A. Ilpu nemHoit peakuuu jeneHue Anpa NPOMCXOAHUT B peayib-
TaTe IonajaHusA B HEro MpoToHa.

b. Ilpw pennoi peakuuu nenenme siapa IIPONCXOOUT B PEsyJiib-
TaTe MomagaHuda B HEro HeHTpOHA.

B. B pesysbrare geneHus Aapa o6pasyiorcs TOMIBKO 9JIEKTPOHBI.

BAPUAHT 2]

@ B cospemennoii Texnuke IIHPOKO MCHOJB3YIOTCA ¢OTOSJIeMEeHTEI.
YKaKuTe BCe NPABUIBHbBIE YTBEDMKIEHHUA.

A. B ¢oroanemenre cBeTOBAA SHEPrus npeofpasyerca B aHep-
I'HI0 BJIGKTPHUYECKOrO TOKA.
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B. B BakyymHOM (hoTOBNIEMEHTE CBEeT BEIPBIBAET IEKTPOHBI C AHOJA.

B. QoToaneMeHTHI HCIIOJNB3YIOT B COJTHEUHbIX DaTapesx.
@ Ha prcyHKe nMOKasaHBI TPH HHXKHMX 9HEPreTHYeCKHMX YPOBHA HEKO-
TOPOro aromMa. Crpenku COOTEETCTBYIOT Ilepexomam MeKAy YPOBHHA-
MH. Y Ka3HTe BCe [IPABUJBHEIE YTBep K IeHN .

2] JE

1‘3

Y

A. Ilpu nepexope 1 npoHMCXOAUT M3JNYVUeHHe (OTOHA.
B. Ilpu nepexoje 2 NpoMCXOOUT IOrJjoineHue ¢oroHa.

B. BrmosHsercsa COOTHOIIEHUE Vg = Vg — V4.
© Ilpousomen o-pacnax pagus 22°Ragg. Bribepure mpaBunpHOE yT-
BepKIeHHeE.
A. Ob6pasosanoce AIp0 aToMa APYroro XMMHYeCKOTO 3JIeMEeHTA.
B. O6pasoBanochk AApPO ¢ MACCOBBIM uucjom 224.
B. O6paszoBanock Aapo ¢ aroMHbBIM HomMepoMm 90.

BAPWAHTL3

@ Bribepure u3 mepeuyMcleHHLIX SABJEHHH TO, KOTOpOe JOKA3LIBAET
BOJIHOBYIO IPHPOXY CBeTa.

A. DoroaddexT.
B. Judpaxnusa ceera.

B. OrpaxeHue cpera.
@ Ha pucynxe mnpejcraBneHa IuarpaMMa SHEPreTHYeCKHMX YpOBHEH
aroma. Crpenkoll ¢ Kakoi nudpol obozHaueH mepexoj ¢ IMOTJIOILE-
HueM GOTOHA HAHMEHbIIEH YacToThl? Y KaXXUTEe NPABUILHLINA OTBET.

E, 2 3
E, . L
E

1

AR

0

w HHp
I e
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© Ilpousomen P-pacnag usoroma Bogoposa 3H;, Brnibepure npasmin-
HOE YTBep KIeHHUE.

A, 3apan sapa YMeHBIIHJICH.
b. ObpasoBasnocs AApo ¢ MacCCOBLIM YHCIOM 2.

B. O6pasosanocs sapo 3He,.

BAPUAHT 4]

@ Brifepure U3 nepeuMcIeHHBIX HUKE ABICHUH TO, B KOTOPOM IIPOAB-
JIAKTCA KBAHTOBBIE CBOMCTEBA CReTA.

A. Hurepdepennua ceera.
B. Oucnepcusa ceera.
B. ®oroaddexr.
@ Ha pucyHke moKasaHel TPH HUMKHHX 9HEPreTHYeCKHX YVPOBHA HEKO-

TOpro aroma. CTpenKH COOTBETCTBYIOT Hepexoxam MeXJly YPOBHA-
MH. ¥YKa)XUTe BCe NPABMJILHBIE YTBEDIKACHUA.

2]

1 3 4
v

A. Ilpu mepexosme 3 MpoOMCXOAMUT MOTIOIMIEHHE dorona.

b. 1lpu mepexose 1 mpoMCXOAUT MOrIOIIEHME doroHa.

B. Brinmojusercs cooTHOmIEHMe V4 = V3 — Va.

© B pesyianrare paiMOaKTHBHOrO pacmaza AAPO MJIYTOHMS 239P9,
[IpeBpaTusock B A/po ypana “35Ug,. BriGepure npasuisHOe yTBep-
HIeHHe.

A. TIpomsomien o—pacmnag.

B. IIpougsomen f—pacnag.

B. Ywucso npoToHOB B AApe YMEHBLIIMJIOCHE HA 4.

BAPWAHT 5]

@ PorosneMeHTH BXOAAT B COCTAB MHOTHX YCTPOMCTB. YKaMUTe BCe
NIpaBUJILHBIE YTBEPKICHHA.

A. B BakyyMHBIX (POTOBI€MEHTAX BJIEKTPOHI OABHMYTCA OT
KaTooa K aHOAY.
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B. @oT03JEeMEHT IIpeBpalfaeT 3JJeKTPUYEeCKHH CHIHalI B CBe-
TOBOH.

B. ®oToasmeMeHT NpaKTHYECKH MIHOBEHHO pearupyeTr Ha H3Me-
HeHHE OCBeIlleHHOCTH.

@ Ilo nuarpaMme sHEpPreTHYECKHX ypOBHe# ompeje/nuTe, NPH KAKOM
TIepexojie 9HEepPrufA M3NydeHHA MaKCHMaJbHA. Y KajKuTe NpaBHJIbHOE
yTBepKJeHHe.

E4 A v &
ES
E, Y
El
A. E4 > E,.
b. E; —» E,.
B. E4 —> Eg.

€ B xonreitHepe HaXOAWTCA HMCTOYHHUK (L—HACTHIL. YKaxKHUTe BCe IIpa-
BUJBHEIE YTBEPHIEHWA.

A. o—4acTHIBI TPEACTABJAIOT c000M KBaAHTHI 3JMEKTPOMATHHT-
HOI'O M3JIYy4YeHHH.

B. o—uvacTHIBI IpeAcTABAAIOT coD0i AApa ATOMOB rejud.
B. o—4aCTHUIIEI UMEIOT ITOJIOMHUTENbHEIN AJIEKTPUYECKHN 3apdal.

BAPUAHT 6]

@ Cser o6Hapy:xuBaeT Kak BOJHOBbIE, TAK M KOPNYCKYJAPHBIE CBOK-

crBa. BeibepuTe M3 NPHUBEAEHHBIX HUMKE YTBEPXKIAEHUH IIpaBHIBHOE.

A. JIucnepcusa cBeTAa CBH/ETEJLCTBYET O e€ro KOPNYCKYJIAPHOH
npupoje.

B. HurepdepeHuusa cpeTa CBHIETENLCTBYET O €ro KOPIYCKY-
JAPHOHM NpHpoJe.

B. CymecTBoBaHHe KpacHOil rpaHuubl horoadexra MOMHO
06 bACHHUTE HA OCHOBE KBAHTOBOIl TEOPUH.

@ Ha pucyHke roxasaHbl YeThIpe HMIKHUX 3HEPreTHYECKUX YPOBHA.
CTpenKH COOTBETCTBYIOT IlepexojamM MeMJy YPOBHAMH. YKaXKHUTe
BCE INpaBHUJIbHbIE YTBEPHIEHUA.

A 4N A
2] 3 6
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A. TIpu mepexone 2 IDOUCXOAUT H3ITydYeHHE (OTOHA.
B. Ilpu mepexofe 4 NPOMCXOAUT HU3JIy4YeHHe (hOTOHA.
B. BrimoaHseTcsd COOTHOLIEHHE Vi = Vy — V4.
€) B oforameHHOM ypaHe IPOMCXOJUT UENHAA AjepHAA PeaKiu#A Jene-
HuA. BeiGepuTe IpaBHILHOE YTBEPIEIEHME,
A. Sjapa ypana JensiTcs Ha OTHAeJLHBIE IIPDOTOHEI M HeHTPOHEL.

B. B pesynesrare genenus snpa ypana ofpasyioTcs ABa KpyII-
HBEIX ¢«OCKOJIKA» M HECKOJIBKO HeHTPOHOB.

B. llennyio ApepHyIO peaKn IO BBI3BIBAET y—H3JyUEHHE.

Cpednuil yposens

BAPUAHT 1]

@ Kaxume wgacTHubl MOMHO Ha3BaTh 3JeMeHTAPDHBIMM? VEHaKUTE HX
CBOMCTEA.
@ Hanucare megocraronme ofo3HaueHKMS B CAeAyIONIei AfepHOl pearun:
7 + lHl —» 24Mg'12 + 4HEE
© IIpu mepexome aIeKTpoHA B aToMe BOJAOPOAA C OAHOHU Op6MTHI Ha
IpyTyio, Gosiee 6AM3KYI0 K SAPY, MBJAy4aloTcs (DOTOHBI ¢ aHepruei
3,03 + 10719 I:x. OnpenenuTe 4acTOTY M3JAVYEHHUA ATOMA.

BAPUAHT 2]

@ Kax nameHHMTCA MONOMKEHHE XMMHYECKOro ajeMeHTa B Tabmume Menme-
JIeeBa TIoCTIe o—pacnajia Anep ero aroma?

@ Hanucars Hepocrarompe 0603HAYEHHUA B CIEAYIOMIEH ANEPHON PeAKIIHH:

? + 4Hey — 19B; + Ing

€© Ilpu nepexone snexkTpoHa B aTOMe BOAODPOJA C TpeTheit cramuoHap-
HOM OpOUTHEl HA BTOPYIO M3JydYaloTCA (OTOHBI, COOTBETCTBYIOIME
anune BoJaHEBEI 0,652 MKM (KpacHas NMHHA BOJOPOJHOTO CIIeKTpa).
Kaxyro aHepruio tepser mpu aToM aroMm Bojgopomaa?

BAPHAHTE

@ I[louemy HeHTPOHBI ABNAIOTCA JIYUIIMMH «CHADAJAMY» JUIS PA3PYIICHUS
AApa aToMa, 4eM ApPyrue 4acTHIlb!?

@® Hanucars Hegocraoume o603HAYEHUA B CIEYIONIEH SIEPHONR PAKIIUM:
2E[]_ +y—=> 7+ lnﬂ
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[Ipu xakroil ATHMHE BIEKTPOMATHHTHOH BOJHEI aHeprusa ¢oroHa ObLia
6r1 paBHa 9,93 - 10719 IIx?

BAPUAHT.L4]

Kar obbmscHATL BHIOpACHIBAHNE M3 Apa PaZHOaAKTHBHOIO BeIleCTBA

aJIeKTpOHA BO BpemsdA [-pacmaga, ecii B COCTAB AAPa BXOAAT JIMIIb
IIPOTOHEI M HEHTPOHBI?

Hammueats HeqocTaromye 0003HaAYEHUA B CIEYIONIEH AepHON peakiuH:
85Zng0 + Ing — 7 + “Heg

'na3 yesOBeKa BOCIPHHHMAET CBeT AJWHOH BOJHBEI 900 HM, ecnH

CBETOBLIE JIY4YM, MOMAJAIOIIWe B IJa3, HECYT SHepruio He MeHee

20,8 + 10718 IImx. Kakoe KOJHMYECTEO KBAHTOB CBETA IIPH 9TOM eXKe-

CeKYHIHO MOMAaZaeT Ha ceTyaTKy rJasa?

BAPUAHT 5]

Kak M3MEHHTCA MOJOMKEeHMe XMMHUYECKOTO 3sJeMeHTa B TabauIe

MengeneeBa rmocje B-pacnajga sfep ero aToMos?

Hanucats HemocTaolue 0603HadeHud B CeAyIomeil AepHOH peaKiym:
J‘QEHEEU 7 & ]'Ilg —> 1931’&.1179 2 3

Kpacunaa rpanuna doroaddexra Ana Kaaud COOTBETCTBYeT IJIHHE

sosabl 600 M. OnpenennTes paboTy BHIXOJA 3JIEKTPOHOB H3 KaJIHA.

BAPWAHT 6]

C-9aCTHILY MOTJIOTHJIO BeulecTBo. Kyna e genace aTa o-gacTuia?

Hanuecars HejocTaionpe o603HAYEHNA B CEAYIONIeit A1ePHOM peaKIMu:
41E19 + ? = ¥Cayy + 1H1

[Ipn mepexojie 2JEKTPOHOB B aTOMe Bojopoja ¢ 4-i CTAIIMOHADHOH

opburel Ha 2-10 nanyvaercsa (oToH, JAKONUN BeJIeHYI0 JIMHHUIO B

cnexTpe Bojopoxa. OmpefenuTh JJIMHY BOJHBI 8TOH JHMHHH, eCJNH

npu uanyderuu gorouna repserca 2,53 aB sHepruu.

Hdocmamounulll YpoGenbd

BAPUAHT 1]

HamnucaTs A[ePHYIO peakluio, IPOMCXOAANLyio pu GomGapaupoBKe JIH-
tus "Lig IPOTOHAMM M CONPOBOMK/AIONIYIOCH BLIGMBaHHEM HETPOHOB.
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@ Ilpu obnydeHwu NapoB PTyTH 5JIEKTPOHAMM SHEDPIHA ATOMA PTYTH
yBenuuuBaerca Ha 4,9 sB. Kaxkod AAWHBI BOJHY bymer H3AYYaTh
aToOM MpH Mepexoie B HeBo3OyxAeHHOe cocTOAHHEe?

© Pabora BBIXOJAa 2JMEKTPOHA U3 UWHKa paBHa 3,74 9B. Onpenenute
KpacHyio rpaauny goroadderra ana nuHEKa. Kakylo CKOpOCThH MOJy-
yaT 9JIEKTPOHBI, BhIPBAHHBIE M3 IIMHKA NPH 0DJAyYeHMH ero yiabTpa-
(bHoeTOBBIM HM3JNyUeHHEeM ¢ aiuHOoi BoJaHBI 200 HM?

BAPUAHTL2]

@) Hanucars AfepHYIO0 Peakiuio, MNPOUCXOAAINYIO IIPH BomMBapaNpOBKE
Gepuniausg °Bey o-uacTHIIAMH M COINPOBOXKJAIOINYIOCA BhIOMBaHHMEM
HEeHNTPOHOB.

@ PaspexeHHbIit ap prTyTH B CTeKJAHHOK koabe Gombapaupyercs aiek-
TpoHamMu ¢ aHeprueil 4,88 sB. Kaxkopa npu aToM AJIMHA BOJHBI H31Y-
YeHUSA PTYTHBIX I1apoB, €CJIH BCA dHeprufd sJeKTPOHOB IPH CTOJKHO-
BEeHHMH C ATOMAMM PTYTH NOIVIOUIAETCA IOCHeTHUMHUA T

€ IIna HexoToporo mMerajja KpacHoi rpanuned goroadpexra ABiAeTca
cBerT ¢ nauHOM BoNHBI 690 HM. Onpenenurs padoTy BHIXOJA 2JIEKTPO-
HA M3 3TOr0 METAJIa M MaKCHMAJbHYI) CKOPOCTH, KOTOpPyIO IIpobpe-
TYT 2JIEKTPOHBI I10J AeHCTBHEM HU3JIydeHHA ¢ ANHHOH BOJHBI 190 HM.

BAPUAHT 3]

@ Kaxue usoronsr umerorca y sopoposa? Ecrs M cpeiy HHX pajHOaK-
TuBHbIe u3oTonei? Ecau ecTh, TO KAK OHM pacnajgarTca?

¢ ua ofHOKpATHONW MOHM3ALMM ATOMA KHUCIOpPOJAA HeoOXomuMa oHep-
rua oxoso 14 aB, ana asykparaoi — 49 sB. Hajligure MuUHHMAaNL-
HYI0 YacTOTy HM3JIyueHHs, KOTOpas MOMKeT BBISBAThH OJHOKPATHYIO H
IBYKPATHYIO HOHHU3AIHIO,

€ Kaxyo makcHMaibHYIO CKOPOCTh IMPHOOPETYT (JOTO3IEKTPOHB!, BbIPBAH-
HbIe ¢ TIOBEPXHOCTH MOJMGzeHa HamydyenueM ¢ gacroroit 3+ 1020 I'y? Pa-
fora BbIXOJa aJeKTpoHAa iya moaubnena 4,27 3B.

BAPUAHTL4]

@ IIpu GomGapauposke Gopa 11Bj GpICTPO ABMMKYUIMMMCA NPOTOHAMY
Ha6onaeTca TPY OJAMHAKOBBIX Tpeka o0pasoBaBIIMXCA yacTull. Ka-
KHe aTo vacTuubl? Hanumure AAepHYIO PeakInio.
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OnpenenuTs 8HEepPruio, Maccy M HMIYJbC (pOTOHA, AJIHHA BOJHEI KO-
Toporo 360 HM ¥ coOTBeTCTBYeT yJALTPadgHOJIeTOBOMY H3JIYyIeHHIO.

Kpacnas rparuna doroaddexra nns pybunusa pasua 0,81 mxm. Ka-
KOe 3ajlep:xXHuBalollee HanpdAKeHNe HAA0 NPUIOKHTE K (GOTO3JIeMeH-

Ty, 4TOOBEI 3aJep>XaTh 2JIEKTPOHEBI, BhIpLIBAEMEIe M3 pyOHAUA YJBT-
padyMOJIETOBLIMH JY4YaMH NJIHHOMI BoJHEI 0,1 MrM?

BAPUAHT (5]

[Ipu GomGapAMpOBKe HB0TONA ANIOMHMHHA 27Al;3 o-gacTHIAMH IO-
nyqdaeTcs pajguoaKTHBHBIH maorom docdopa 30P;s, xoropriii saTeM
pacmagaerca ¢ BhIAEJeHMeM Mo3UTpoHoB. Hanucars ypaBHenue obe-
UX peakIiui.

Kakyio MEHMMAJILEVIO 9HEDPIHMIO JOJKEH MMETh Y-KBAHT AJA BBHIDHI-
BaHUA HeHTpoHa ua anpa 12Cg?

PaBora BhIXOma a/IeKTpoHOB u3 kKagvmua 4,08 aB. Kaxumm nydamu
HYJKHO OCBEILATb KaaMuii, 4To0sl MaKCUMAJbHAsA CKOPOCThL BEIJe-
TAIOIMX 3JeKTPOoHOB 6bia 7,2 - 10° Mm/c?

BAF‘MAHTE .

OnpenenuTs, Kaxk nporexaer peakuua 4N, + 4He, —» 1705 + 1H;.
C moryomenyeM HJIM BbIfleJIeHUEM 3HEPrHHu?

OnpefenuTh ?PHEPruio, KOTOpad BbIAENAETCA IIPHM AHHUTHJIALUHA
2JIEKTPOHA M TO3UTPOHA, CJAM MAacca NMOKOA aJieKTpoHa paBHa 9,1 x
x 10731 g,

OrpuuaTenbHO 3apfAMeHHAad IIMHKOBas IJACTHHKA OCBellajack MO-
HOXpPOMATHYEeCKMM cBeToM nauHo#i BosHbl 300 Hm. Kpacuaa rpaHu-
na AnAa muHKa coctaBiaserT 332 um. Kaxkoii maxcumaieHBIH TOTEH-
1uan npuobperaer MHKOBAA NJIACTHHKA?

Buicoxuill ypoeenv

BAPUAHT 1]

Ilouemy JeTAuMII IPOTOH OCTaBJsgeT B KamMepe BuiancoHa BMAMMBIH
caen, a JeTAUIHY HeUTPOH He ocTaBaAeT?

Hepes kakoe Bpemsa pacnagaerca 80% aroMoB paguoaKTHBHOIO H30-
roma xpoma %1Cryy, eciu ero mepnoy nonypacnana 27,8 cyrok?
OnpenenuTs 9HEPrui0 CBASH, NPHXOAANIVIOCA HA OAMH HYKJOH B
anpe aroma 23Ny, ecnu macea nocnexsero 22,99714 a.e.M.
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@ SmepHBId PEaxTOD 38 HEKOTOpOe BpeMs MCNOJIB30BAJ & R s
CKOJBKO KHJOBATT-JACOB aJIeKTPO3HEePruy IpH 3TOM fB1JI0 TIPOU3BE-
neHo, ecyH npeBpalleHmne KUHETUYECKON 2HEPIHM OCKOTKOB aeJie-
His B AJ€KTPOIHEPrHI0 HMEET Ko 256%?

sAPuANTI2]

@ 1locne AJepHOro B3phHIBA B OKpYIKaloled cpexe ocTaeTcsa MHOrO pa-
IUOAKTUBHBIX H30TONOB C caMBIMH DasHOOOpPa3HEIMH mepHogaMHu
pmonypacnana. HKaxuwe M3 HHUX IpescTaBJAT HaubONBINYIO OIac-
mocTh AJA JIOAeN, Momajaiomux B aTy Cpeiy Yepes HEeKOTOpOoe Bpe-
M rocse B3pbiBa?

@ Uepea xaxoe BpemMs pacIajerc 80% panoHa, TEPHOJ IoJypacnand

KOTOpPOT0 COCTABJIAET 3,8 cyToK?

Orpe/ie/Th 9HEPruio CBASU Afpa ATOMA ypana 23°Ugg.

Brruucants KIIJ aroMHOM 57IeKTPOCTAHLMM, dJEKTpHIecKasd MOIII-

HoeTs Koropoit 5+ 103 KBr. 3aTparsl ypana cocrasisior 30 T B CYTKH.

BesieacTeue JieJIeHHA OJHOTO Anpa ypaHa BbIeNATCA 200 MaB sHepruu.

sAPUAHRTL2]

@ Ilouemy MOLIHOCTE ATOMHOI'O B3pbIBa He MOKET NpeB3ouTH Onpene-

oo

nemnslit npenen? Mmeer JH nmpejen MOUIHOCTD TepMOAAEPHOro
B3pLIBa?
@ Kakaa pond paguoaKTHBHBIX ANEP uaorona 4Cg pacrnajgaercs 3a
100 ner, ecau e€ro nepHol noJsypacnajia 5570 ner?
BLIauCaUTh AedeKT MAcCH A1pa HaoTona 20Ne;q.

o0

MoIHOCTh ATOMHOTO peaxTopa npn senonbsoBanun 3a cyTkd 0,2 Kr
usorona ypana 285Ugy cocTaBiser 39 000 xkBr. Kakas uacTb 9HEpruH,
BLIIeAeMOlt BeeCTBIe AeNeHHsA ALEP, MCIIONB3YeTeA TIOMe3H0?

sAPNANT 4]

@ Ilouemy HeHTPOHEI HeraTMBHO BJIMAIOT HA OPraHU3M, XOTHA OHH H He

ofyciaBnuBaOT paguanuio?

@ Ilpu B-pacmaje M30TONA narpusA-24 pacnagaercd 9.3- 1018 us 2,61 x
% 1019 aromos. Ilepuop moaypacnaja 14,8 u. OnpenenuTs BpeMs U
[IOCTOAHHYIO PACTIAJA.

© OnpejiennTs SHEPrulo CBASH B AAPE nruka 9%Zngo.
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32 4”” HbTi Al sl 2384 LARTEESSS T | ]
cyrogno 240 r ypaHa-239. Haiinure KIIJ[ aToOMHOTO peaxTopa, 'yera-
HOBJIEHHOTO HA JIeJOKOJe, eciH pejiecTBE AeeHud Anpa BLIJEJA-

ercs sueprua 200 MaB.

EAPUAHT LS

I[ToscauTe, NodeMy AAd OCYILIeCTBJIEHHA TepMOAAEPHON PpeaxrIyh
ypaobHEee NCIONB30BATD snpa BOAODPOAA, ocoBeHHO ero TAMKesble H30TO-
npl: geiTepuil U TPUTHH.

OnpefeauTs NePHOA nonypacmaja pajoHa, eciu aa ONHM CYTKH M3
108 aromor pacmagaercs 1,75 105 aromoB. Yemy paBHA MOCTOAH-
paa pacnanal

Haiity gedexT Maccsl JJfA AXDA 59Co47.

Kaxopa 3JeKTPUUECKasa MOIIHOCTE aTOMHON BJEKTPOCTAHIINH, Pacxo-
rylomeii B cyTEH 220 r u30TONA ypaHa 2351J 9, 1 mmetomteit KILTL 25%?

BAPWAHTLS)

MosKHO J¥ BHEITHAMM AeHCTBUAMM HIMEHUTH CKOpPOCTH PAJMOaK-
THBHOIO pacnaja aroma?

Wsoror ypana 238Ugy macco#t 1 r MaJyHacet 1,24 + 10% g-yacTHI( B
cexyuay. OnpenenuTs NepHoA u HOCTOSHHYIO PACTajia u3oTona.
BEI9uCIUTh Maccy Anpa 9Be,, €C/IN PHEPrus CBASH A HErO pasHa
6,46 MoB/HYKJIOH.

MomIHOCTh ATOMHBIX YCTAHOBOK oABOAHOM JIOAKHK PaBHA 14,7 MBrT.
SlgepHBIM TOIIMBOM CJIYIKHT oforamennbit ypan (25% 23577).
OnpepenuTh 3anac rorniuBa, Heobxopumoro AJA MecHUHOrO TIaBa-

sus JIOAKM, ecqy TpH JeeHHH OJHOro AAPA ypaHa BBIAENAETCA
3,2 + 10-11 [T« anepru.
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