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NPEANCNOBUE

,E[aHHLIﬁ 3JajayHHUK HBJAETCH BTODPBIM OCHOBHBIM KOMIIOHEHTOM
yuebHO-MeTOANYEeCKOr0 KOMIJIeKTa 1o puauke ana 11-ro xaacca (aB-
Topel yueOHHKA JI. 9. Temmenmreiin, FO. U. Tuk). B kuure comep-
KaTcd KadecTBeHHEIE, pacyeTHbIe M JKCIEDUMeHTAJbHEIE 3aJlaHHA,
crpynanOBaHHme oo TeMaTH4YeCKHM pa3lesaM, B KaXXJIO0M H3 KOTO-
PEIX BBIJIEJIEHO TPH YPOBHSA CJAOMHOCTH.

Pazpesnsl, KaKk NpaBujI0, HAYHHAIOTCA C «YCTHOH DasMHUHKH»,
nocjie KOTOPOH CAeAVIOT 3afaHKUs B IOPsSAKe BO3PACTAHMSA YPOBHA
CJIOKHOCTH.

He Bce 3amanusa B cGOpHUKe ABIAIOTCA 003aTEIbHBIMH IS KaXX-
LOTO y4alnerocsa. Y4UUTeNb HMeeT BO3MOMKHOCTE noxolpaThs 3ajadu ¢
yueToM ocoBeHHOCTeH Ka<JoTo KJacca.

Ina ymobGeTBa B KHHIe HCNOJB30BAHBI CNlelHANbHBIE 0003HAYE-
HHA:

@ AJA 3a1a4, K KOTODBIM JAaHBI YHKA3aHHA;
@ AJdA 3aja4d, K KOTODBEIM JaHBI IIOJIHBIE PellleHHdA.

Bee HeoOxoanMBle /1A peIlIeHHA 3a4ay4 CIPaBOYHbIE JaHHbBIE TIPH-
BeZleHEI Ha (Qopsanax.
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3AKOHbI NOCTOAHHOIO TOKA

TToBECHB K JKEIe3HBIM [TePHIAM
JIArymKy Ha MeJHBIH KPIOUOK,
lanbBaHu NoBepsKeH OBLI JUBOM:
Bosauk aneKTpUYeCKUH TOK.

Jlarywka (Tak gymai npogeccop)
HerouHHKOM TOKA OBLIA.

Ho BousbTa peinui, 4To B I0JBece
CoKpBITA BCA CYTH €CTECTBA.

3.TI. Bpamyma

1. DNEKTPUYECKUN TOK. OENCTBUSA TOKA.
3AKOH OMA ANl YYACTKA LIENU

_q ,_U ,_ 1
I t’I R’R s

YCTHAS PASMWHKA

1.1, IBuskyTea u sapsaKeHHbIe YACTHIL] B IPOBOJAHHKE, KOTAA 110
HeMy He HZeT TOK?

1.2. Kak onpeznesnurn, He paspeiBas LeNb, HJAET JHU IO IPOBOAY
AJEeKTPUYECKUH TOK?

1.3. KakoBo HampapieHHe 3JIeKTPHYECKOr0 TOKa B3JEKTPOHHOIO
Jyda B KMHECKOIIe TeJeBH30pa: K 3KPAHYy WJIH OT Hero?

1.4. Kak0oBo Ha3HAYEHME UCTOUYHUKA TOKA B 3JIEKTPUYECKOIl renu?
Mo:xHO U cKAasaTh, 4TO OH co3daem sapanbl Ha IIoamcax?

1.5. B kakux ycTpoiicTBaxX MCIIOIL3YETCA TEILIOBOe JelcTBHE ToKa?
MarguTHOe JeiicTBHe?

1.6. B uem pasiuume JBHIKEHHUS CBOOOJHLIX 3J€KTPOHOB B MeTAal-
JNYECKOM IPOBOLHHUKE B ABYX CAYUaAX: KOT/lAa OH MPUCOEIHHEH K 1O-
J0CaM HCTOYHMKA TOKA W KOT/Aa OH OTCOEMHEH OT UCTOUHUKA?

1.7. Kanna pgoxnas B mpolecce nafeHus sineKTpusyercsa. MoxxHo
JH FOBOPHTH O HAJHYHMH JJIEKTPHYECKOr0 TOKA MEXOy 3eMJieH M 00-
JIAKOM B JAHHOM ciyuae?

U
1.8. Cornacuo saxkony Oma compoTrusiesue R = T OsHavaeTr au
aTO, UTO COMPOTHBIIEHNE 3ABUCHT OT CHIIBI TOK& U HAIPMAKeHunA?

1.9. O6nazaer ¥ NPOBOJHHK JJIEKTPHUYECKHM CONPOTHBIEHHEM,
KOTZa II0 HEMY HE HJIET TOK?
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1.10. Ha prucyHKe noxasassl rpadMKd 3aBHCHMOCTH CHJIBI TOKA OT
HanpdAXeHUudA A ABYX NPOBOAHMKOB. KaKoil M3 NPOBOJHHKOB HMeeT
bonsbiiee conporusierdne? O6ocHyiiTe CBOM OTBET.

I

o U

1.11. Kakoil 3apsal NPOXOAHT eKeCeKYHIHO dYepe3 IOIepedyHoe
cedeHUe MPOoBOJa, NUTAKINErO JIAMIY, eCJIH CHUJIA TOKA B JaMIle PaBHA
1A?

1.12. I1pu xakoii cujle TOKa 3a 4 ¢ yepes nolepevyHoe cedyeHHe mpo-
BOJHHKA npoxonut 3apan 32 Kun?

=] MNepBbii ypoBEeHb

1.13. Bapsigka aBTOMOOHJIBHOrO aKKyMyJaATopa aiauiack D 4. Ka-
KO 3apsAj MpOIIes 1o Ienu, ecay CUJjia TOKa paBHsagacs 10 A?

1.14. KakoBa cuia Toxa B pesucrope comporusieHuem 200 Om
npu Hanps:xeHHH 5 B?

1.15. KaxoBo cONPOTHBJIEHHNe 3JeKTPHYECKOr0 Harpesarens, ecild
npu nanpsikenn 200 B cuna Toxka B HeM paBHa 4 A?

1.16. Cunia TOKa B BOJBLTMETpE, KOTOPHIA nokaswisaer 120 B, pas-
Ha 15 MA. OnpegesuTe COIPOTHBIEHHE BOJLTMETDA.

1.17. Cuna ToKa B npoBofHHKe comporTuBieHmem 2 KOM paBHa
30 MA. KaxoBo HanpsikeHue Ha NPOBOSHHKE?

1.18. Peocrar couporusierueMm 40 OmM paccunTaH Ha MaKCHMAaJb-
HyI0 cuny Toka 2 A. Mo)XHO M BKJIOYATH 3TOT PEOCTAT B IENb C
nanpsixennem 70 B? 100 B?

1.19. KaxoBo compoTHBIeHHEe MeAHOro mpopoja axuHoil 500 M,
ecJH IJIoINaZb ero nonepeuydoro ceuedus 0,25 mm??

1.20. BHemiHHe pasMepsl CIUIOIIHOTO MEJHOTO CTEPIKHA W MeJIHOH
Tpy6Kkn opuHakoBel. Kakoe 13 atux Ten uMeeT Goublee 3JeKTpUYE-
CKOe conpoTuBaenue?

= ] BTopon ypoBeHb

1.21. Cusa TOKa a71€KTPOHHOrO Jyua KHHeckona paBHa 100 mMkA.
CKONBKO 3JIEKTPOHOB €XXeCeKYHAHO IONANAeT HA 3KPAH KMHeCKoma?



1.22. BesomnacHoil AJMA 4YejoBeka cumraerTca cuiaa toxa 1 mA. Ka-
KO 3apaxn npoxoauT no nenu 3a 10 ¢ npu raxkoi cuiae Toxka? CKOIBKO
3JIEKTPOHOB JOJKHO MPOXOAUTH Ueped MONepeyHoe cedeHHe MPOBOJ-
HUKa 3a 1 ¢, 4ToOBI cO31aTh TAKYIO CHIY TOKa?

1.23. Ins nUTaHKUA JIAMIOBl (POTOBCHBILIKH UCII0Ab3yeTCA KOHJAeH-
catop ajgexTpoeMKocThio 800 Mx®d, 3apAKeHHBIH J0 HAUpPAXKEHUA
300 B. KaroBa cpenHAA CHJIa TOKa PaspAAKH KOHIAeHCaToOpa, €CJH
AJUTEJIbHOCTb BCIBIIIKK coetaBiader 20 mc?

1.24. Kounencarop aneKTpoeMKocThbio 6 Mr®, 3apaskeHHBIH 10
Hanps:xeHua 150 B, paspsanuica depe3d MeTAJJIHYECKHH IIPOBOX 3a
0,001 c¢. KakoBa cpejusas cHJa TOKAa IpH paspagke?

1.25. Ha pucyHke nokasaHbl rpapuKy 3aBUCHMOCTH CHJIbI TOKA OT
HANPSKeHUA A TPeX pasJIu4HBIX MPOBOAHUKOB. KakoBo conpoTus-
JIeHHEe KaMmJIoro u3 Hux?

I,A
1,5+
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0 10 20 30U,B

1.26. [lns maroToBeHus peocrarta conporupieHuem 126 Om wmc-
[OJIL30BAJIA HUKEJUMHOBYIO MPOBOJOKY ¢ MJIOIAABIO TONePeyHoro ce-
yenua 0,1 mm?. Kakosa aiuna npoBOJOKK?

1.27. Onpegesnure yjeJbHOE COMNPOTHBJIEHHE IIPOBOLHHKA, ECIIH
ero nnauHa 2,4 M, momnans nomepeusoro cedenus 0,4 mm?, a compo-
TuBaeHue 1,2 OM.

1.28. KakoBa nJoijajb DONEepPeyHoro ceyeHus aJlOMUHNEeBOM Ipo-
BOJIOKH, ecau conpoTusienue 100-MeTpoBOro oTpeska 3Toil PoBOJIO-
KU paBHO 5,6 Om?

1.29. Cnupasnb M3roToBJIeHa M3 HMXPOMOBOM [IPOBOJIOKH C IJIOLIA-
IbI0 Ionmepednoro cevenud 0,8 mm?, Kakosa AIHMHA IPOBOJIOKH, €CIH
npu cuse Toka 0,5 A Hanpsa:xeHue Ha coupanu 22 B?

1.30. PeocTaT ¢ MaKCUMAIbHBIM cONpPoTHBIeHHeM 150 OM nOZKJIIO-
YeH K MCTOYHHKY IIOCTOAHHOro Hanps:xeHnsa 9 B. Ilocrpoiite rpadur
I(R) 3aBMCHMOCTH CHJIBI TOK& B LIETIH OT COIPOTHUBJIEHHUA PEOCTATa.

1.31. BoamokeH JH JeKTPUYECKHil TOK B OTCYTCTBHE dJeKTpHYe-
CKOT0 moJsa?



1.32. KakoBa LieHA JeJeHHA IIKAJL aMIepMmerpa (CM. PHCYHOK)?
o 3aMBIKaHMA KJIOYA CTPEJIKA aMIlepMeTpa HaXOAMJACh HANPOTHB
MepBOTO IITPHXA IIKAJBI,

U=4,5B

1.33. KaxkoBa ueHa JeJleHHS IIKAJBLl BOJILTMETPa (CM. PHCYHOK)?
Jlo saMBIKAHHA KJIOYa CTPeJKa BOJLTMETPA HAXOAHMJIACh HAIIPOTHUB
NePBOTO MITPHXa IIKAJBI.

1.34. Cuna ToKa B METHOM NPOBOAHHKE C MONEPeYHLIM CeueHHeM
1,5 mm® u gausoi 14 m pasua 2,2 A. Onpegenure HanpsKeHHe Ha
KOHIIAX 3TOT0 IMPOBOJHUKA.

1.35. Cuna Toka B HUKEJHHOBOM IMPOBOJAHHKE MIHHOH 40 M pas-
Ha 0,5 A. Onpegenure niaomage NONEPEYHOrO CeUCHHA NPOBOJHUKA,
€CJIM K ero KOHIAM NPUJIOXKEeHOo Hanpsa:xeHue 84 B.

1.36. B uens HCTOYHHKA TOKA, JAOlIero Hanpsxenne 6,3 B, BRIO-
YWJIH KYCOK HMKEJIMHOBOM MPOBOJIOKH JJIMHOM 25 ¢M C IJIOIaAbI0 IIome-
peuroro cedenus 0,05 mm?. Kakas cusa TOka yCTAHOBMIACH B LEeTH?

1.37. Cuna ToKa B CIHpAaJH 9JIeKTPOKUNATHIbHHKA 4 A. Knna-
THJIBHHUK BKJIOUEH B ceTh Hamps:kenueMm 220 B. Kaxopa giauHa HH-
XpOMOBOl‘:}I IIPpOBOJIOKH, M3 KOTOpOﬁ H3TrOoTOBJIEHA CIIHPaJb KHIIATHUIb-
HHKA, ecJIH ILIOIaAb ee IonepeyHoro cedenua pasxa 0,1 mm??

=—H TpeTnn yposeHb

1.38. Onpegenure cHy TOKA B IeIH, CJIH CYMMAaPHAd MAacca BCeX
3JIEKTPOHOB, mpoxoaamux 3a 0,5 ¢ yepe3 nomnepeyHoe CeYEHHE IPO-
BOAHMEKA, paBHa 1079 r.

1.39. Meguas npoBoJioka maccod m = 300 r umeer aJIeKTpPUYECKOE
conporuBnenue R = 57 Om. Haiigure AAMHY IPOBOJIOKH [ M IIOLIALL ee
nonepeuHoro ceuenus S. Ilnoraoers meau pasaa 8900 kr/me,



1.40. Conporusnenue menHoi mposonoku 1 Om, ee macca 1 Kr.
KaxoBa A71MHA TPOBOJOKH M ILIONAJb €€ II0IepPeyHoro cedeHus?
IInotHOoCTE Menu paBHa 8900 kr/m’.

1.41. KakoBa HaNpAMXKEHHOCTb 3JIEKTPHYECKOTO II0JA B allOMH-
HHMEeBOM IPOBOJHHMKE ILJIOMIANLIO MonepeyHoro ceuenus 1,4 mm? npu
cute Toxka 2 A?

0, xak BOKECTBEHHO CORJIUHEHBE
HMapeuno cozganHoro apyr aas gpyral

H.TI'ymunes

2. NOCNEANOBATEJIbHOE U NAPANNENbHOE
COEAVNHEHUA NPOBOAHNKOB

R=R +R,+ .., +—+ ..

1.1
R, R,

T

YcTHaa pasmMmHKa

2.1. Kax coeguHeHBl Mexxay cofoil ayieKTponpuGopsl B Ballei
KBaprupe?

2.2. Kak M3MeHHTCSH CONPOTHBJEHHE ILIeIH, eCJH CONDOTUBIEHHE
OJTHOTO M3 Pe3UCTOPOB B 3TOH Lemu:

a) VBeJHYHTD;

0) YMEHBIINTE?

3aBHCHT JM OTBET OT THUIIA CoeJUHeHU A HpOBOHHHKOB?

2.3. ]Ipa KYCKa IPOBOJIOKH OJHHAKOBOI'O pasMepa, M3rOTOBJIEH-
Hble M3 MelHd M aJllOMHHHA, COeJHHEHEI IMapaJjjeJbHO U IMOJKJJIKYEeHEI
K Barapeiixe. B kakoM m3 HMX cuia Toka 6osabiae?

2.4, B asieKTPOIIOE3e TOK MAET [0 BO3AYIIHOMY IPOBOAY, ABHIa-
Teao U peabcy. OAMHAKOBA JIM CHJIA TOKA B TOHKOM IIPDOBOJE M TOJI-
cTOM penbce?

2.5. VueHHnK 1o omrubKe BRJIKYHJ BOJLETMETDP BMECTO aMIiepMeTpa
IpH H3MEePEeHMH CHJIBI TOKa B JaMmne. K uemy npuBesa arTa omuoxa?

=] MNepBbiin ypoBeHb

2.6. KaxoBO CONpOTHBIIEHHE Y4YacTKa IeIH, COCTOAIIEr0 U3 Tpex
IOCJICIOBATENBHO COCJHHEHHBIX PE3MCTOPOB CONpPOTHBJIeHHAMH 10,
20 u 30 Om?

2.7. KakoBo CONpOTHUBIEHHEe y4YacTKa IeNy, COCTOAIIEro U3 JBYX
napaaieJbHO COeJHHEHHBIX pe3HCTOpPOB compoTuBienuamMu 40 u
60 Om?



2.8. CKONBKO OAMHAKOBBIX PE3HUCTOPOB comporuBieHuem 200 Om
norpebyercA, 4TOOBI OJXYUYNTE CONPOTHBIeHUe nenu 1,6 kOm?

2.9. CxONBKO OJHUHAKOBBIX PE3HCTOPOB compoTuBaeHueM 600 Om
norpedyercd, 4TOOBI NOJYYUThL COMpoTHBIeHKe menu 120 Om?

2.10. KakuM MoKeT GbITH CONPOTHBJEHHe YUacTKa Ienu, COCTOA-
1Iero U3 ABYX Pe3HUCTOPOB, CONPOTHBIeHUA KOTOPHIX 2 n 3 KOmM?

== | Bropo ypoBeHb

@ 2.11. IToueMy OTHIB CHOKOWHO CafATCA HA IIPOBOJA BBICOKO-
BOJILTHOH Lenu?

2.12. Kak u3aMeHUTCH COINPOTHBJIEHME JIEKTPUYECKOH LEenH, eciu
MOAKJIIOYUATEH K JI060MYy 3BEeHY LeNu elle OJUH PesucTop:

a) mocJae 0BATENbHO;

0) napaJiessHo?

2.13. B enouHo#M rupiasHie, BKIWO4YeHHOHN B ceTh 220 B, mocneno-
BATeJbHO coequHeHbl 20 OAHHAKOBRIX JaMIodek. KAKOBBI HAIIpsAKe-
HHe Ha KaXAOoH JIaMIIOUKe W ee COIPOTHBJIeHHe B paboueM peKuMe,
eclM CuJjia TOKa B rupiasHae 46 mA?

2.14. B enouHO# IUpJIAHIE NOCTEA0BATENBHO COETHHEHBl TAMIIOY-
KH JJf KapMaHHOro (GoHapuka. Ilpu BEJIOUEHHM 5TOH IMDPAAHALL B
CceTh HA KAXKAYIO M3 JIAMIIOYeK Npuxopurca HanpsoxeHue 3 B. Ilo-
4eMy Ke OIIACHO, BHIKDYTHE OJHY H3 JIAMIIOYEK, CYHYTE B ee MaTpoH
nanen?

2.15. K ucTouyHMKY nocTOAHHOrO HanpsxeHusa 48 B nmoaxkmoun-
JIM TPH Pe3HcTOopa, CoeJMHeHHEIe NocieqoBarensHo. CHila TOKa uepes
nepBelil pesucTOp paBHa 1 A, conpoTHBIeHMe BTOPOrO COCTaBJseT
12 Om, a HanpsaAXkeHHe Ha TpeTheM peauctope 15 B. KakoBsl compo-
THBJIEHHA NI€PBOTO H TPETLErO PE3UCTOPOB?

2.16. ARTOMOOMIBHYI0 JaMIy, PACCUHMTAHHYI0 Ha HAIps)KeHue
12 B u cuny Torka 8 A, HY}KHO BKJIYUTh B CETh HATPSIMKeHUEM
172 B. Kaxoe Heo6xoauMo A00aBOYHOE CONPOTHBJIEHHE H KaK ero
HYKHO MMOAKJIIYHUTE K jJammne?



2.17. Ila pesucropa coeJHHeHHLI IapajiejbHo. CompoTHBIeHHE
nepsoro peaucropa 25 Om. Cuia Toka Bo BTOpOM pesucrope 7,5 A,
Hanps:xenue Ha Hem 150 B. Kakosa obmas cuia Toka B menu?

2.18. KakuM moseT OBITH COIMPOTHBJIEHHE yYaCTKa LN, COCTOA-
II[ero U3 OAMHAKOBBIX PE3UCTOPOB conpoTHBIeHKHeM 1o 12 kOm, ecan
MOJKHO MCIIOJIB30BATEH He Dojiee Tpex pe3ucTopos?

2.19. Kaxkum MoskeT OBITH CONPOTHBIIEHHE YYACTKA LEIH, COCTOMA-
[I[ero ¥3 OAHHAKOBBLIX PE3HCTOPOB conpoTusiaeHuem 1o 24 xOwm, ecau
MOYKHO MCIOJB30BATE He 0OoJjiee ueTnipex pesauctopoB? Haveprure
BO3MOKHBIE CXEMBI 3TOT'0 y4YacTKa 1 elH.

2.20. B snexTpuyecKkoii nenu (cM. pucyHOK) pesucropel RI — R3
umeioT conporuBirexHue 10 Om kamasiil. KakoBbl HampaxeHHe Ha
KamkIOM DE3HCTOpe U CHJIAa TOKA B KasKIOM M3 HHX, eC/IH HaIpsMKe-
HHe UCTOYHHKA Tora 30 B?

1
R
Rl R2

2.21. K ucrounnky Toxka Hanpsykeauem 110 B nogkaiouena siek-
TPHYeCKas Ienb (CM. PUCYHOK). Bce pe3HCTODHI MMEIOT COIPOTHBIIE-
nue 10 xOm Kampabiid. HaliguTe cuay ToOKa B KAXKIOM pe3HCTOpe.

2.22. ConporuBnenns pesuctopos R1—R4 (cM. pucynok) R, = 5 Om,
R,=100m, R, = 6 Om u R, = 4 Om. Haitaure conpoTupieHue Lenu
MEXAY TOYKAMH:

a) A u B;

6) AucC.
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2.23. YerrIpe pesHcTopa conmpoTusaeHuaMy R, = 12 Om, R, = 18 Om,
R, =40mu R, = 16 Om coenureHEl 1o cxeme, u3ofpaxeHHOH Ha
pucyske. Onpegenure ofiee COMPOTURIEHUE LIEIIN.

R2

R4

2.24. Yemy paBHO of0lllee CONPOTHMBJIEHHE YYacTKa Menu, H30-
Opa’keHHOTO Ha PHCYHKe, ecmd R = 10 Om, R, = R, = 20 OM H
R, = 30 Om?

2.25. PesucTopsl, conporuBnenus kortopeix 1 u 1,5 kOm, coenu-
HEHEI MApaieNbHO H NMOJAKJIIOYEeHB K HCTOYHHKY HOCTOSHHOIO HAa-
npsxkeana 15 B, Halizure cuny Toka, IPOXOAALIErO Yepe3 KasKIbIi
Pe3uCTOP, M CONMPOTHUBJIEHNE LIENN.

2.26. PesucToptl, conpoTusaeHua KoTopblx 600 1 300 OmM, coenu-
HeHBI IIOC/IeJOBATEJNBHO H NOAKJIHUYEHbI K 6aTapeﬁxe. Hanp&m{exne
Ha nepsoM pesuctope 3 B. Hafigure cuny Toxa u obiiee HanpsaKeHUue
B LEeIH.

2.27. BriuncinTe CONpOTHEBIEeHHe pesucropa R3 B menu, msobpa-
JKeHHOIl HA PHCYHKe, €C/IH COIpPOTHBJIeHHA pesuctopos R, = 6 O,
R, = 4 Om, a noxasanusa amnepmerpos I, =3 A, I = 9 A,

RI

2.28. YeTsIpe 0JAMHAKOBLIE JAMIEI COEJHHEHBI, KAK IIOKA3aHO HA
PUCYHKe, H TOAKJIOYEHbI K MCTOYHHUKY MOCTOAHHOIO HATIDAMKEHWUA.
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Kak M3MeHHTCA APKOCThH CBEYEHMS KaJ0OH M3 JaMI, ecad jamna 4
neperopuT? 3aBUCUMOCTH COIPOTHUBJIEHUA JaMII OT TeMIepaTyphl He
VYHUTHIBANTE,

®
—R— @t

2.29. PaguonobuTen®  HYKEeH  De3HCTOp  COIPOTHBIEHHEM
70 kOMm. ¥V Hero HAIJINCEL TPH PE3UCTODPA, COIPOTUBIEHUSA KOTOPBIX
100, 50 u 25 kOm. Kak 0H MOKeT MOJIYYUTh HE0OX0AUMOE COIIPOTHB-
nenue? Haueprure cxemy.

2.30. Tpu omuMHAKOBLIE JaMIIBI, PACCUMTAHHLIE HA HANpPAKEHHE
36 B u cuny Toka 1,5 A, HY)>XHO COeIMHUTE IIAapajjeJbHO H HUTATH
or ceTn Hanpsxenuem 45 B. JloGaBo4yHBIH pe3HCTOpP KAKOr0o COMpPO-
THBJEHHSA HYIKHO HOAKJIIOYATH MOCJe0BATENLHO C JJaMIaMH, 4TOGbI
oHM paboTanu B HOPMAIBHOM pexxkume?

2.31. llens, usobpakeHHas Ha PHUCYHKe, MOAKJIOYEHA K HMCTOY-
HHUKY TIOCTOAHHOIO HaupszkeHus 44 B. AmmepMmerp HDOKashIBaeT
500 mA. Halizure HanpsiXeHue HAa KaMIOM H3 Pe3HCTOPOB, €CJIH
R =R, aR,=44 Owm.

=—8 TpeTuin ypoBeHb

2.32. KaxoBO CONpPOTHBIEHHE KAXA0r0 U3 ABYX Pe3UCTOPOB, €CIH
Ipu UX IOCIeJ0BATENLHOM COEIHHEHHHM IONyYaeTcs COINPOTHUBJICHHE
50 Om, a npu napaianaeasHom — 12 Om?

2.33. s nposonokn comporubienunem 32 OM caesaHo KOJBIO.
B kakKHX TOYKAxX KOJbLA cjelyeT MOAKJIIOYHTL NPOBOAA, YTOOEI 1O-
JYYUTE conpoTusienue 6 Om?

2.34. Y3 ognHaKoBBEIX peaucTopoB o 10 OM TpebyeTcs cocTaBUThH
nens conporusaeHueM 6 Om. Kakoe HauMeHbIIEe KOJHYECTBO Pe3H-
cropoB aa#a aroro norpebyerca? Hadeprure cxeMy memu.

12



@ 2.35. B xozxe naGopaTopHOi paBGoThI 10 H3MEPEHMIO CUJLI TOKA B
JIAMIIOYKE M HAUPAMKEHUA Ha Hell yIeHHK coGpaJ 1enb HempaBUJIbHO,
MOMeHAB MecTaMH aMIlepMeTp M BoJibTMeTp. Byger s B coOpaHHOH
Henu roperb Jamnodka? Uro mokamyr npubopri? Kakoi npubop Mo-
JKeT BeIATH U3 cTpos?

2.36. Ha pucyHKe IIpHBeJeHA CXeMa VYaCTKa 3JeKTPHUYECKOH
Ienmn. Onpeneﬂm‘e COIIPOTHURBJIEHHE 3TOr0 y4acTKa.

10m 10mM 20m

TR

2.37. HaiignTe CHIY TOKAa 4Yeped KaKAbIH M3 Pe3HCTOPOB (CM. pH-
CYHOK), ecau BoabTMeTp nokaswieaeT 110 B, a conpoTuBnenus pesu-
cropoe R, = 6,4 Om, R, =4 Om, R,=120m, R, = 6 Om, R, = 3 Om,
R, =8 Om, R, = 20 Om.

R2
Rl [g]
R3

2.38. HaiifuTe Hamps)keHMe Ha KaXXJAOM M3 PE3UCTOPOB (cM. pH-
CYHOK), eciau aMmnepmerp noxaasisaer 10 A, a COIPOTHBIEHUA DEBH-
cropos R, = 6,4 OM, R, = 4 Om, R, = 12 Om, R, = 6 Om, R, = 3 Om,
R, =8 Om, R, = 20 Om.

2.39. Bam Heo0X0ZMMO H3MEDHTH CONPOTHBJIEHHe R IpOBOAHH-
Ka ¢ noMoiso amnepmerpa conporusierneMm 0,05 Om u BoibTMeT-
pa conporuBneHneM 6 kOm. Kakyio u3 aByx cxem (puc. a, 6) BH

13



BbIOepeTe, ecJiM BAM H3BECTHO, YTO 3HAUEHHE COIPOTHUBJIEHHS Pe3uc-
Topa R cocraBisieT HECKOJNBKO HeCcATHIX oma?

4}
I

@ 2.40. Bam Heo0OX0QMMO M3MEDPHTH CONPOTHBJIeHMe pesuctopa R ¢
noMonibo amnepmerpa conporusiennem 0,05 Om u BonbTMeTpa co-
nporusienuem 6 kKOM. Kaxkyro u3 18yx cxeM (puc. a, 0) Bul Beibepere,
€CJIM M3BECTHO, UYTO 3HAUEHHE CONPOTHBJIEHHUA COCTABJAET HECKONBKO
Kuaoom?

2.41. Ha#inure cuIy TOKa B KayKJOM W3 DPEe3UCTOPOB (CM. pHUCY-
Hok). Hanpskenne ncrounnka Toxa 91 B, compoTHBIeHHE KaXIOro
U3 pesucTopoB 35 Om.

2.42. [Ina u3MepeHHA CONPOTHBJIEHUS pesucropa R cobpaHa Io-
KazaHHAA HA DHCYHKe Ienb. AMIepMeTp MMOKAa3bIBAET CHJIY TOKa
I =0,3 A, a BoreTmerp — Hanpsskenue U = 100 B. Haiixure co-
npoTuBIeHue pesucrtopa R, ecan conporusiedune BojabTMerpa 3 KOM.

U
ITouemy B maHHOM cJiyuae HeJb3A IPHMEHHUTE (hopMmyny R = T ?

14
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2.43. Haiifjure CONPOTHBJIEHHE KaI0H M3 uemneil (puc. a, 6, 8),
€CJIM COIPOTHBJIEHHE KasKI0ro U3 PesucTopoB pasHo 15 xOm.

He cvefiTeck Ha0 MHOH gesleHbeM IIKAJ,
EcTecTBoMcnbITaATENA IPHOOPHI!

51, KaK KJIHUYH K 3aMKY, Bac noabupad,
Ho y npHpoAbl KpenkHe 3aTBODLI.

H.B.TI'éme

3. PABOTA U MOLWHOCTb NMOCTOAHHOIO TOKA

A=Ult, P=UI, @ = I*Rt

YCTHASAA PASMUHKA

3.1. Kak Ha NpaKTHKE MOKHO OHPEAEIUTE PaboTy 3JIEKTPHUECKO-
ro Toxka B nenu? Kaxkue nnA sTOro Hy:KHBEI NpuGope1?

3.2. Ise jJaMnel paccydTaHbl Ha Hanps:keHue 220 B xaykgad.
MomsnocTe ognoi gamnel 60 Br, a apyroit — 100 Br. V kakoii mam-
MBI CONPOTHUBJIEHHE GoabIe?

3.3. VBenHUHTCS MIM YMEHBIIUTCA noTpebiseMas eJI0YHOM THPJIAH-
JOi MOILHOCTB, €CJIM YMEHBIIHTL KOJHYECTBO JIAMIIOUCK HA OfHY?

3.4. Orpasurcs au Ha paGoTe BIEKTDONIUTKY HEOOJIBIIOE YKOPO-
4eHHe IeperopeBlleil cuuparun?

3.5. lna 4gero cnyxar minaBkue npefoxpaHurtenu? Yro Bwigep-
sEuBaeT GOJBIIYIO CHJIY TOKA: IJIABKMH NPeJoXpaHUTeNb HIH Ielb,
B KOTOPYIO OH BKJIIOYeH?

3.6. MenHbIi U aMIOMUHHUEBBINA TTPOBOJHUKH OJMHAKOBBIX pasMe-
POB BKJIOUEHEI NapajiejsHo. B KakoM H3 HHX BbLAeJseTcs OoJbliiee
KOJHYECTBO TEeILJIOTHI 3a OQHO U TO e BpeMaA?

15
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3.7. [To npoBoAHUKY, K KOHIIAM KOTOPOTO NPHJIOMEHO Halpsixe-
Hue 12 B, npomren snexkrpudeckuii aapag 500 Ki. Onpeznenure pado-
TY 3JEKTPHYECKOro TOKA.

3.8. KakoBa pafora 2JIeKTPHYECKOTO TOKa 3a 1 MHMH B aJIeKTpUYe-
CKOM JaMTe, ecau Hanpsaxenue 12 B, a cuna Toka 1 A?

3.9. Custa TOKA B 3JIeKTPUUECKOH Meuy s IJABKH METaJjja PaB-
Ha 850 A npu manpsyxennu 220 B. Kakoe K0114ecTBO TeIJIOTHI BbI-
nendeTcsa B mevyy 3a 1 MHH?

3.10. Hanpsa:xenue Ha peauctope paBHo 20 B, a cuna Toxka B pesu-
crope 0,5 A. 3a Kakoe BpeMs 3J€KTPUUECKHH TOK COBEPIIUT paboTy
1 gIx?

3.11. DuekrpuyecKuil Npubop NOAKIIIOUEH K MCTOYHHKY Halpsxe-
Hus 36 B. Kakosa MomHOCTS TOKA B Ipubope, eCiIyd CHJIa TOKA B HEM
1,6 A?

3.12. OnpesenuTe MOIIMHOCTL TOKA B 3JJIEKTPUYECKON mamie,
BHJIIOUeHHOU B ceTh Hanpsmxenwem 220 B, ecim u3BecTHO, 4TO co-
NPOTHBJIEHHE HUTH Hakaja mammbl 242 Om.

3.13. Boasrmerp, comnpoTuBiedne koroporo 6 kOm, nmokassiBaer
3 B. KaxkoBa MOLIHOCTL TOKa B BOJIbTMETpeE?

== | BTopoi ypoBeHb

3.14. HuTh JaMnbl HAKAJIMBAHUA ¢ TeYEHUEM BPEMEHM CTAHOBHUT-
cA TOHBIIIE M3-38 HCNAPEHUA U PACIHLLIEHHUA MaTepualia ¢ ee NMoBepx-
HocTH. Kak aro BAMAET HA MOIHOCTE, NOTPe0IgeMyI0 JamMnoi?

3.15. MoskHO 1M BKJIWOYHUTE B ceTh Hanpsxenuem 220 B mocneno-
BaTeAbLHO JBE JaMIIbl, DACCYUMTAHHBIC Ha Hanps:;xeaue 110 B?

3.16. Ha uacTe pacKaJeHHOH CHHPaad JIEKTPOIIMTKH Ionajia
Boja. Kark maMenunach ApKOCTh CBEYEHHA TeX YUACTKOB CIHPaJIH,
H& KOTOpBIE BOAA He momaya?

3.17. B saekTponpubope 3a 15 MHH 3JeKTPHUYECKHM TOKOM COBep-
mena pabora 9 kll)x. Cuna toka B nenu 2 A. Onpegenure cONpPOTHB-
JeHue nmpubopa.

3.18. KakoBo HaIIpsAXeHHe HA pe3HucTope conporuBiaeHrneM 360 Om,
ecqu 3a 12 MHH 3JeKTpHUYeCKMM TOKOM Oblila coBepuieHa pabora
450 Ix?

3.19. ITpu xaxoii cujie TOKA MOIHOCTL TOKA B PE3UCTOPE COIIPO-
Tusnerunem 20 Om pasxa 0,8 Br?

3.20. Ha mamMmouke Ajis KapMaHHOTO (hoHapuka HanucaHo «4 B,
1 Br», a Ha namne B npuxoxkein «220 B, 40 Br». Kakaa ua mamn
paccuMTaHa Ha 0OabIIyI0 cuay Toka? Bo ckoabko pas? KakoBeI co-
TIPOTUBJIEHUSA JaMi B paboyeM COCTOAHHUU?

16



@ 3.21. Conporusnenus asyx pesuctopos R, = 10 Om u R, = 50 Om.
B KaKoM M3 Pe3sHCTOPOB MOIIHOCTH TOKA DOJBIIE M BO CKOJBKO pas:
a) IpH NOCJIeJOBATEILHOM COeIUHEe AHH;
0) mapanneabHOM COEIUHEHHH?

3.22. ConmpoTHBiIeHMe I[IEPBOro pe3ucTopa B 4 pasa NpeBHIIIAeT
conporuBieHrne Broporo. CpaBHUTe MOLIHOCTH TOKAa B DE3UCTOPAX,
COeJUHEeHHBIX :

a) nocJjeAoBaTeabHO; 0) napaJjelibHO.

3.23. HMeeTcs mATH 9JeKTPHUYECKHX JIAMIIOUEK, DACCUNTAHHBIX
Ha HanpaxkeHue 9 B rampgas. Tprm M3 HEX MMEIOT pacyYeTHYIO MOII-
HocTh 4 Br, a1Be — mo 6 Br. Kak cieayer BKJIIHOYHATHL UX B CeTh Ha-
npsxxenueMm 18 B, uTofbl OHM ropesy HOPMAJBHEIM HAKAJOM?

3.24. /Isa pesuctopa comnporusieHuaMd 10 u 30 OM BKIIOYEHBI
IocyeJOBATENBHO B ceTh HanpameHuem 36 B. Kakosa MoliHoCTh
TOKa B KaXagoM H3 peancropoa?

3.25. [IBe sneKTpUUeCKHe [IUTKHM BKJIOYEHBl B CeTh Mapaslielb-
Ho. Conporuenerune neppoit mautkn 60 OM, BTopoit — 24 Om. Cpas-
HHTEe MOIIHOCTH TOKa B IJIMTKAX.

3.26. CpaBHUTEe MOIIHOCTE ToKa B Jammnax I u 2 (cM. pUCYHOK),
€CJIM BCe TPH JIAMIBI 0JHHAKOBbEI. 3a8BHCHMOCTL COIIPOTHBJICHHST JIaM-
B OT TEMIIePaTyPhl HE YUMTEIBaiTe.

1 2

3.27. Kakoe KOJIHYECTBO TEIJIOTH BHIAEJHI0CH B PROCTATE, COIIPO-
TuBIeHUEe KoToporo 6 Om, ecian 3a 5 MUH yepe3 Hero NpoIIes dJeK-
Tpudeckuii sapan 600 Ka?

3.28. Pesucropsr conporupaernsmu 60 u 20 Om Bxaouaor B
cerb HanpsskeHHeMm 120 B. Haiiamure cymMMapHy0 MOIIHOCTh TOKAa B
pesHcTopax, ecJH OHH COeJHHEHBI:

a) ImocJaenoBaTeNBHO; 0) mapaJijielLHO.

3.29. [Isa npoBoaHuKa conpotuBaeEUaAMHA 10 u 40 OM BKIIOYEHEI
B ceTh Hanps:xeHHeM 20 B, Kakoe KOJHYeCTBO TEIJIOTHI BBILEJIHTCH
3a 1 ¢ B KaK/JAOM NMPOBOJHUKE, €CJIH UX COeJUHUTh:

a) mocJaenoBaTeaLHO; 6) mapayiebHO?

3.30. M3 xaxoro maTepuana MOeT ObITh HM3rOTOBJEHA CIHPAsb
HarpesaTeJbHOTO 3jleMeHTa MolgHOocTbo 480 Br, ecnim nimHa mposo-
ga 15 M, miomans ero nonepeysoro cedenna 0,21 mm?, a Hanpsixe-
Hue B cetu 120 B?

17



=M Tpetun ypoBeHb

@ 3.31. [Toyemy sNeKTpPHUYeCKHe JIaMIbl HaKaJMBAHUA dHalle Iepe-
rOparT NPH BKIIOYEHUH M OUEHb PeJIKO — TPH BHEIKJIIOYeHUU?

3.32. Ecin mOAKJIOUHTE ABA DPE3NCTOPA NOCJIeA0BATENBHO K HC-
TOUHHUKY NOCTOSIHHOI'O HANPSYKEHHWs, MOIHOCTE TOKa B uenu 4 BT;
€CJIH Te jKe PE3HCTODHI MOAKIIOYHTE K 3TOMY HCTOUHHKY Napaljelb-
HO, TO MOIIHOCTE ToKa 18 Br. KakoBa OyaeT MOIIHOCTE TOKa B Ka-
JOM M3 Pe3UCTOPOB, €CJIH UX NooiepedHo MOAKIIOUATE K TOMY e HC-
TOYHUKY HaIpAMKeHHA?

3.33. KakoBa MOLIHOCTL TOKA B Ka’KJOM M3 Pe3HCTODPOB (CM. pH-
CyHO}{), eCJIM HalpdAXMeHHe Ha II0JKCcax MCTOYHHKA TOKa 15 B, a co-
npoTuraeHuA pesuctropos R, = 3 Om, R, = 20 Om u R, = 30 Om?

R1
——, -
R2
—
R3
]

3.34. Bo CKOJIBKO pas M3MEHUTCA MOIIHOCTH TOKA B KaMKIOM H3
pesucropoB RI, R2 u R3 (cM. PUCYHOK), ec/H 3aMKHYThL Kjawu? Bce
pPe3ncTOPhl OJUHAKOBBI, HAIIPAMKEHUEe B 1[eNN CUUTANTe MOCTOAHHBIM,

RI
+4

- R2 R3

3.35. DyeKTpPOBO3 ABMIKETCHA C MIOCTOAHHOMN CKOpOCTEhIO 43,2 KM/ |,
pasBuBadg NpH aToM cpeanion cuny taru 40 kH. Onpexenure KIIT
JBUraTeseil dJ€KTPOBO3a, €CJM OHH DaboTaioT II0J HAalpAMKeHHeM
1,5 kB u norpebnsaoT cuny Toka 380 A.

3.36. [logbeMHHUK, ABHraTeJb KOTOPOT0 IOAKJIOUEH K CeTH Ha-
npaxkeruem 120 B, npu cuie Toka 4 A nogHNMAaeT PABHOMEPHO IPy3
maccoit 72 wr. OmpegenuTe CKOpPOCTH moAbeMa Tpysa, ecan KIIJT
noabeMHHKa paseH 75 % . Cumraiite g = 10 m/c?.

3.37. OnexTpoABUraTe b MOJENM NeKTpoMobuns paboraer mpu
Hanpsxenuu 9 B. Mojesns Maccoil 2 Kr IBHIKETCH C [IOCTOAHHON CKOPO-
creio 1,5 m/c. KakoBa cusia Toka B asiekTpoasuraredie, ecau KI1I mo-
mean 75 %, a cula CONpOTHBIEHUA ABHKeHHUI0 cocTaBuaseT 0,08 cuner
ramkectn? Cumraitte g€ = 10 m/c?.

18



3.38. DaexTpoasuraTens TpamBaa paboTaeT npu cuiae Toka 110 A
u HanpaxeHuu 550 B. C kakoil CKOPOCTLIO IBHKETCSA TpaMBaii, eciu
ABUraTesb cosgaer cuiny taru 3,5 xkH, a ero KIIII pasex 70 % ?

3.39. DnekTpuYecKHit YaHHUK HMeeT nBe 0OMOTKHM. IIpm BKIIIO-
YeHUH OJHOH M3 HHX BONA BAKHIIaeT yepes t, = 12 MMH, IDH BKIIO-
YeHHH APYrol — uepes t, = 24 muH. 3a KaKoe BpeMs 3AKHUIIHT BOZA
B YaWHWKe, eC/JH BKJIIOYUTH o0e 0OMOTKHM mapajiienbHo? mocjenoBa-
TenbHO? TemyioBbIe NOTEPH He YYHTHIBaliTe.

3.40. Cxoneko Jawza, umeromero temmeparypy —10 °C, moskxHO
pacronuTh 3a 10 MHH Ha aJeKTpUYECKOH NiWTKe, paGoTaoiieil or
cern HanpsxenueMm 220 B npu cune Toxa 3 A, ecau KIIJI yeraHoBKH
80 % ? Yaenvuaa tensoemkocTs abaa 2,1 kllx/(kr - K), a yoensHad
Tennora nuasnenua 330 kllx/kr.

3.41. DnexTpuuecKuil HarpesaTes b 3a 20 MHH JOBOOHT OO KHIIE-
HHA 3 KI' BOJABI, HaYaJbHad TeMnepartypa koropoi 10 °C. Cuna Toka
B Harpesarese 7 A, HanpsoxkeHue B ceru 220 B. Kakada 4acTe norped-
JIeMOil HarpeBaTeJleM 9HEPrHHM IlepeJaeTcsa OKpy:Kalolleil cpeme?
YaennHasi TennoeMKOCTE BOALL 4,2 kI /(Kr - K).

3.42. DnexkTpuvyecKUil ualiHuMK Harpesaer 2 i Bogsl ot 10 1o
100 °C 3a 7 muH. KaxkoBa anuHa HUKEJIHMHOBOM IPOBOJIOKH, U3 KOTO-
poii MBroTOBJIEH HarpeBaTeJbHBLIH saeMeHT? Ilnomiagb ceueHHA IIPO-
Bonoku paBHa 0,63 mm?, KII]l yaitauka 80 %, HaupsiKeHHe B ceTH
220 B. VaensHada TemnoeMkocts Bogwl 4,2 kIl /(kr - K).

— BaueM HAEBAIOT KOJbLO 30J0TOE

Ha nanen, xorga obpyuaiorcs gBoe? —
Mena nw000NBITHAA e CIIPOCHJIA.

He cTas npea BOIpoCcOM B TYIIHK,

OTrBeTnJa A Tax cobeceJHUIe MHJION:

— Buageer n1060BE 3/1eKTPHYECKOH CHJIONM,
A 30J10TO — NPOBOXHHEK!

P. Bépue

4. 3AKOH OMA AN11 NONHOW LENN

A &

E=Llo = —— &=U+Ir
q R+r

YCTHASl PASMWHKA
4.1. Kakue cuibl JeHCTBYIOT BHYTPH JI0O00T0 MCTOYHHKA TOKA?
4.2. Kakue UCTOUHHUKH TOKA eCThL ¥ Bac goma?

4.3. K barapeiike noaxJjoueHa jgamMrouka. IIpaBuiasHO JIu yTBEp-
KAeHHe: BHYTPH OaTapeiiKu TOK HIET OT ee NOJOKMTEJIbHOTO IMoJioca
K OTPHULATEJIBHOMY?
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4.4, B 3aMKHYTOH IIeMH CTOPOHHHE CHJELI COBEPIIMIM paGoTy
5 . Kakyio pabory COBepLIMJIM 34 9TO »Ke BpPeMs KYJIOHOBCKHE
CHUJIBI BO BCel 1enu?

4.5. 3J1C barapeliku xapmasHoro ¢oHapuxa passa 4,5 B. Iloue-
My e B 3TOM (poHApHWKe WCIOJAB3YIOT JaMIIOYKY, DACCUMTAHHYIO Ha
Hanps:aeHue 3,5 B?

4.6, [Ipy KaKHX YCAOBHAX OT AAHHOIO MCTOYHMKA TOKA MOMKHO
MOJIYYHTE caMylo 60JbIIVIO cHay Toka? KakoBO Hamps»KeHHe HA IO-
Jr0cax MCTOYHMKA TOKA B 9TOM ciydae?

4.7. Kak usmenstorca DJIC u BHyTpeHHee COIPOTHBJIeHUe Gara-
peiKH, Korja oHa «crapeer»?

4.8. TIpu 3anycke aBTOMOBGMIBHOIO ABUTATENA ¢ IIOMOIIBIO CTApTe-
pa HanpA:KeHHe B JIEKTPHYECKOH 1enu cHmKaercda. ITouemy?

=" | MNepBblit ypoBeHb

4.9. B zamkHyTOH nemm cuna Toka pasxa 0,5 A. Kakyio pabo-

Ty cOBeplIawT cTopoHHHe cuibl 3a 20 ¢, ecau DJIC ucrounuka Toka
24 B?

4.10. B samkHyTOIl menu cuia Toka pasHa 1 A. Kaxyio paGory
COBepIIAKT CTOpPOHHUe cuiabl 3a 10 ¢, ecnu IIIC uCTOYHMKA TOKA
12 B?

4.1, Akxymyasrop Moronukiaa umeer 3JIC 6 B 1 BHyTpeHHee cO-
nporusierue 0,5 OMm. K HeMy HOgKIIIOUMIN PEOCTAT COIPOTHRICHHUEM
5,5 Om. Haiinure cuily TOKa B peocTaTe W HANpPAMKeHHUe Ha KJIEMMAX
AKKYMYJIATOPA.

412, BJIC 1 BHyTpeHHEE CONPOTHBJIEHHE HCTOUHHKA TOKA DABHBI
cooreeTcTBeHHO 12 B 11 0,5 Om. K HeMy IOAKJIIOUMIM PEOCTAT COIPO-
TuBNeHuemM 7,5 Om. Hafigure cuny Toka B peocraTe W HAIpPSKeHHe
HA IOJIIOCAX HCTOYHHMKA TOKA.

4.13. 9]IC Barapeu akkymyaATopoB pasHa 6 B, a BHyTpeHHee co-
nporueaesue Garapen 0,25 Om, Haiigyre cHIy TOKa KODPOTKOI'O 3a-
MBIKAHUA,

4.14. DJIC ucrounnka Toka pasHa 12 B, ero BHyTpeHHee COIpo-
tuBJeHue 1,5 Om. KakoBa cmia TOKa B LIeNM, eClM CONPOTHUBJIEHME
BHewmHeil nemnu 8,5 Om?

4.15. BHyTpeHHee CONPOTHUBJIEHHE HCTOYHHKA ToKa 2 Om. Kaxosa
ero JJIC, ecan cuya Toka B nenu 2,5 A, a HanpsKeHHe HA IOJIOCAX
HCTOYHHUKA ToKa 13 B?

4.16. Kakosa cuna Toka B nenu, ecau JJIC ucrounuka toxa 24 B,
a ero BHYTPEHHHUM COIPOTHBJIEHHEM MOKHO NnpeHebpeub? ConpoTHB-
neHue BHemrHed nenu 40 Om.
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4,17. Ecau K «crapoii» Garapeifike MOJKJIIOUHUTHL TOJLKO BOJBT-
MeTp, oH nokassiBaeT 4,4 B. Ho korga k Toii ke GaTapeifke MOAKJIIO-
Ya0T JIaMIIOYKY, PACCYMTAHHYIO HA HanpsAxKeHHe 3,5 B, mamnouka He
saropaercd. Yem 310 o6bacuserca?

4.18. UaMeHHTCA JIM CHJIA TOKA B 9JEKTPHYECKON Lenu, ecjaM 3a-
MeHHUTH ONUH FaJIbBAHWUECKHUH 3JIEMEHT APYIMM TAKOrQ jKe THIIA, HO
¢ GONBIIUM Pa3sMepoM ILJIACTHH?

4.19. K renepartopy, dIC xoroporo 120 B, nprucoeguHuIH Harpe-
BaTEeJBHBII dJIeMeHT conporusjenreM 38 Om. Onpegennte BHYTPeH-
HEe COIIPOTHBJIEHHE reHepaTopa H Hanpmﬂ'enne Ha ero 3axumMmax,
ecJM CUJIA TOKA B menu 3 A.

4.20. K Garapee ¢ 3JC 2 B u BHYTPEHHUM COIPOTHBIEHHEM
0,2 Om mopxmounian pesucrop. OnpegennTte CONPOTHBIEHHE De3u-
CTOpa ¥ HAIpsMeHHe Ha HeM, ecaH cuia Toka B nenu 0,4 A.

4.21. OnpegenuTe CHAY TOKA MDA KOPOTKOM 3aMBIKaHHH Garapen
¢ 9JIC 12 B, ecsnu mpu 3aMBIKAHHH €€ HAa BHEIIHee COIPOTHBJIeHHe
3,5 Om cuyia ToKa B menu pasHa 3 A,

4.22. HanpsaxxeHue Ha 3a)kuMax reHepartopa 20 B, a conporusie-
Hue BHemHell e B 4 pasa GoJbllle BHYTPEHHEro CONpPOTHBIEHHA.
Onpegenute IJIC reseparopa.

4.23. Barapea akxymyiastopoB mmeer 3J/IC 12 B. Cuna Toka B

mend 4 A, a HanpaA:KeHHe Ha KiaemMax 11 B. Ompeaenurte cuiy ToKa
KODOTKOTO 3aMbIKaHHA.

4.24. TIpu KaKOM COIPOTHRIEHHH BHEIIHell [[ely HanpsAxKeHHe BO
BHeIIHell nenu paBHo nogosuHe JJC ucrounuka?

4.25. ABTOMOOHNIBHYI0 JlaMny, Ha KOTOpoil Hamucano «12 B,
100 Br», mograiounan K akkymynaTopy ¢ 3[C 12 B u BHyTpeHHEMM
conporusaesanem 0,06 Om. HajiguTe cuay Toka M MOIIHOCTH TOKAa B
naMie.

4.26. B uenu (CM. PHCYHOK) BOJIETMETD IIOKA3EIBAET HAIIPAXKEHHUE
11 B, a amnepmerp — cuay Toka 2 A. 3JIC nmcrounuka toka 12 B.
Haiigure compoTHBIeHMe pe3sMcTOpPa ¥ BHYTDEHHee COIIPOTHBIIEHUE
HCTOYHHKA TOKA.
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4.27. Haiigure Hanpsaxenue U Ha moJrocax MCTOYHHKA TOKa (cM.
pucynok). Kakosa cuna Toka B pesucropax R1 u R2? ConpoTuBiIeHHsA
pesucropos R, = 8 Om, R, = 24 Om; JIIC ucTouHUKa TOKa & =40 B,
ero BHYTpeHHee compoTupienue r = 2 Om.
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4.28. Kax U3MeHATCA MOKA3AHUA aMIEePMeTPa W BOJIbBTMeTpa NpPH
3aMBIKAHUM KJ04Ya (CM. pucyHOK)? BHyTpeHHee CONPOTHUBIIEHHE HC-
TOYHHKA CPABHHMO C COIPOTHBJIECHHAMH JaMIIOYeK.

b @
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4.29. Ucrouruk toka ¢ 3JIC 60 B 1 BHYTPEHHUM COIIPOTUBJICHU-
eMm 0,05 OM coenHHEH AJNIOMHHHEBRIM KabeleM ILIOIIAfbI0 IoImeped-
Horo cedenuda 140 mm? u gaumoit 500 M ¢ MOLIHBIM HarpeBaTejeM.
Cuna toka B menu 100 A. KakoBsl HanpseHHA HA MCTOUHHUKE M Ha-
rpesaTeJie?

4.30. K ucrounury toka ¢ OJIC 15 B u BHYTPEHHHUM COIIDOTHBJIE-
Huem 2,5 OM mopkmaiodeH peocrar. IloctpoiiTe rpaduku 3aBHCHMO-
CTeil CHJILI TOKA B IlelIH M HaNPAMKEHUA HA peocTaTe OT COINPOTHBIIE-
HUA peocrara R.

4.31. Halizure cuiIy TOKA MCTOYHMKA U HANPAKeHHE HA WCTOY-

HHKe (CM. pHUCYHOR), ecnu ero 3IIC 17 B, a BHyTpeHHee COIIPOTHBJIE-
"ue 5 Om. ConpoTHB/IeHHE KaXA0r0 U3 peaucToposB 28 Om,
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4.32. PeocTaT MOAKJIIOUEH K HCTOUHHKY TOKA. IIpH H3MeHEeHHM
CONIPOTHBJIEHUA peocrara oT B, = 4 Om go R, = 9,5 Om cuna Toka B
nenu HameHsaeTcs or I, = 8 A no I, = 3,6 A. Haiinure 3[IC & ucrou-
HHKa TOKa H ero BHyTPpeHHee CONPOTHBJIEHHEe I,

4.33. [Ins onpefeNeHus XapaKTepHCTHK MCTOYHMKA TokKa cofpa-
JH 0enb (CM. PHCYHOK). IIpH 0JHOM IOJIOYKEHHH ABHIKKA peocTara
npubopsl nmoxaseiBaoT 4,5 B u 0,5 A, npu gpyrom — 4 B u 1 A,
Haiinure mo stum pameeiM IIC u BHyTpeHHee CONPOTHBJIEHUE HC-
TOYHHKA TOKA.

©

4.34. Kornga K HCTOYHHMKY TOKa MNOJKJIUHIH PE3HCTOP COIPO-
TuBneHneM 32 OM, cuia ToOKa B 9TOM pesHcTope cocrasmua 500 mMA.
Korma pesucrop sameHum jgpyrum, conporueienmem 16 Om, cuaa
ToKa yBesqH4yuiaach xo 900 mA. Haiigure DIIC u BHyTpeHHee cOIpoO-
THBJIEHMEe NCTOYHHMKA TOKA.

4.35. Kaxosel DJIC u BHyTpeHHee CONDPOTHBJIEHHE HCTOYHHKA,
ecJiM TIpH cusie Toka 6 A MoIHOCTs BO BHemrHe# menu paBHa 90 Br,
a TpH cHJie TOKa 2 A 9Ta MOLIHOCTEL cHH:Kaeresa no 60 Br?

4.36. 9]IC ncrounuka Toxa 12 B. Korja K HCTOUHHUKY IMOAKJIIOYH-
JH Pe3UCTOP, HaNpsA’KeHHe BO BHemIHeil menu okasanocsk 6 B. Kaxum
CTaHeT 9TO HAIPAMKEHHEe, €CJIH NOAKIIOYHTE ellle OJHH TaKoH e pe-
3HUCTOP!

a) MOoCHIeN0BATENBLHO C TIePBBIM;

0) mapaJiesbHO niepBoOMy?

4.37. IIpu uaMeHeHUN CONPOTHBIEHUA BHEIIHEN Leld N3MeHsI0T-
ca ¥ cuaa Toka I, m HanpskeHWe U Ha McTOUHMKe ToKa. Omnpenenute
3JIC ucTOUHHKA TOKA ¥ €ro BHYTPEHHEE CONPOTHBJICHHE IO IIpHBe-
JeHHOMY Ha pHCYHKe rpaduky sasucumoctu U(I).

U,B
6

0 1 2 34 5 6 LA
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4.38. McTOUHHME 3JIEKTPHMUYECKOH JHEPIHMH C BHYTPEHHUM COIPO-
tusieHneM 0,5 OM 3aMKHYT HUKEJIHHOBEIM IPOBOAHMKOM AJIMHOH
12,5 M u nonepeunsiM cedenuem 0,5 mmZ. Onpemenure cCHIY TOKa B
nenu ¥ IJIC HCTOYHHKA TOKA, €CJAM HANPAMKEHHE HA ero 3amuMmax
paBHO 5,25 B.

4.39. 3/IC ucrounuka Toxa 2 B, a ero BHYTPeHHee CONPOTHBJIE-
Hue 1 OM. OmpezesuTe CHIY TOKA, €CJIM MOLIHOCTL TOK& BO BHeIIHelH
uenu 0,75 Br.

4.40. Cuna TOKa IPM KOPOTKOM 3aMBIKAHWM MCTOYHMKA paBHA
1,5 A. Ilpu 3aMBIKAHUM HCTOYHMKA TOKA HA PE3UCTOP CONPOTHBJE-
Huem 4 Om B HeMm Beijesasercsa momuocTs 1 Br. Haiigure 31C u BHyT-
peHHee CONPOTHBJIEHNE MCTOYHUKA TOKA.

4.41. Kaxyio cHJIy TOKa NOKaeT aMIIepMeTp B H300pasKeHHOH Ha
pucytke nenu? Conporusnenus pesucropos: R = 6 Om, R, = 8 Om,
R, =12 Om, R, = 24 Om. D]IC ucrounuka 36 B, ero BHyTpennee co-
nporusjaesne 1 Oum.

4.42. Korpa k Garapee aKkKyMyJISTOPOB IOAKJIIOUEHA 0/HA JaMIIa,
HanpseHue Ha 3axkuMmax barapen pasuo 20 B. IIpn napanneasHom
TMIOAKJIIOYEHUH eIle OJHOI TAKOM JKe JaMIIbl HATDAKEHUEe Majaer o
15 B. Haiigure conporusienue Kamuoi jgamnel. CumraiiTe, 4ro co-
NPOTHUBJIEHHE JIAMII HE 3aBUCUT OT TeMIIepaTypel. BHYTpPeHHee conpo-
TuBNeHne batapen 1 Om.



SNNEKTPOMAIHUTHOE NOJNE

U manuT 3a coboit
3araloyHBIH MArHHUT. ..

. doarunun

5. MATHUTHOE B3AMMOJENCTBUE.
MATHUTHOE NOJNE

F, = BIl - sina, F, = quB - sina

YCTHAA PASMUHKA

5.1. Ha kKaxkpe 4YacTHILI HJAH TeJa HAeiiCTBYeT JJeKTpHYecKoe
noJie? MargsuTHoe?

5.2. JleficTByeT JH MarHUTHOE II0Jié HAa HENOJBHMIKHBIH 3JeK-
TpoH?

5.3. Kak foysKeH JBHTraThCA 3JIEKTPOH B OJHOPOJHOM MAarHUTHOM
rmose, yTobbl HA HETO He JieiicTBOBANa cuiaa JlopeHmna?

5.4. Mo>KHO JIM pas3pe3aTh MATHUT TaK, YTOObl OAWH M3 IOJYUYEH-
HBIX MATHHUTOB HMMeJ TOJBKO CeBeprIf'I ImMOJIKC, a ,upyrof% - TOJBKO
FOJKHBIN?

5.5. MosKHO 1 U3TOTOBUTE MOJIOCOBOI MArHUT TaK, YTOOLI Ha €ro
KOHIAX OBIJIM OJHOMMEHHBbIE IIOJIOCHI?

5.6. [loueMmy KOpIyc KOMIaca OeJaloT H3 MeIH, AJIOMHHHA,
IIJIACTMACCEL U APYIHX MATEPHAJOB, HO He U3 Keuesa?

5.7. IloueMy cTaJbHEIE IOJOCKI U PEJILCHI, JIEXKAIHE HA CKIANAX,
yepe3 HEKOTOPOe BpeMd OKA3bLIBAIOTCA HaMArHHYeHHBIMH?

5.8. B pomane Hiwouns Bepua «[IaTHaguaTUIeTHUH KaIUTaH» [Ipe-
CTYIHHEK pasbHUBaeT OAWH M3 ABYX KOMIIACOB HA CyAHe, a MOJ ADPYTroH
nogkjaazeiBaerT Tonop. Kakyrw (QYHKIHI BBINOJHAJ B 3TOM cJydae
Tonop? Yero nobusajicsa nmpecTynHUK?

5.9. Kak MOXXHO ONpeAeJuThL HANPABJIEHHEe CHUJIBI, AeHCTBYIOMmeH
HA NPOBOJHWUK C TOKOM B MArHUTHOM IoJe?

5.10. OT yero 3aBHCUT HaNpPaBJEHHE CHJIbI, JeHCTBYIOIIEH Ha IIpo-
BOJAHUK C TOKOM, HAXOQALIUICA B MATHUTHOM IoJe?

5.11. Kakx MOMHO M3MeHHTh HANpABJEHHE CHJIbI, AeHCTBYIOMEH
HAa NPOBOJHHUK C TOKOM B MAarHHTHOM IToje?
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5.12. ITo nposoay (cM. PHCYHOK) MAeT 3JeKTpudecKuii Tok. B ka-
KOM HAIPABJEHWM IOBEPHETCA MATHUTHAA CTPEJKa, IOMelleHHas B
To4YKy A? B Toury C?

e A
N S ——
« C

5.13. Ha pucyHKe NOKasaHa ONHA M3 JHHHH MarHUTHOH MHIVK-
IIMM TI0JIA TIPOBOAHUKA ¢ ToKoM. KakoBo HampasyieHHe ToKa?

5.14. 1o BuTKY npoBoaa (CM. PUCYHOK) HIET 3JIeKTPUYECKHH TOK.
B rkakom HanmpaBJIeHHU TIOBEDHETCA MATHWUTHAS CTPENKA, MOMeIeH-
HafA B TOYKY A? B Toury C?

oA « (0

5.15. Kakas cusa meficTByeT €O CTOPOHBI OJHOPOJHOI0 MArHUTHO-
ro nojaa upaykuuei 30 MTa Ha HaxomAmMiica B moJe MPAMOJIMHEH-
HbLH npoBoj aauxHoi 50 eM, mo Koropomy uaer Tok? Cusa Toxa 12 A,
IIpoBopg obpasyer npsaMoii yros ¢ HampaBJIeHUEM BEKTOPa MarHHUTHOM
MHIYKIIHY ITOJIA.

5.16. IIpOBOAHMEK, CHJIA TOKA B KOTOPOM 8 A, HAXOAMUTCA B OJHO-
POJAHOM MAarHuTHOM moje. KaxkoBa MHAVKIUS MATHUTHOTO MOJS,
€CJIM Ha NPAMOJHHEHHBIN yYacTOK NIPOBOAHHKA AMHHOHK 10 cMm, obpa-
gy yroa 30° ¢ HanpasJeHHeM BeKTOpAa MATHUTHON HHAYKIWU,
IeHCTBYeT CO CTOPOHBI MATHUTHOrO moJs cuiaa 10 mH?

5.17. TIpoBOAHHUK, CHJIa TOKA B KOTOPOM paBHa 15 A, HaxoauTcs
B OJHOPOAHOM MArHuTHOM noje mHAyKumeil 50 MmTxa. Kaxkoit yrox
obpaayeT c HanpaBJeHHWeM BeKTOPA MArHUTHOM MHIVKIIMH IIPAMOJIH-
HeHHBIA VYacTOK NpoBOAHMKA AauHOoH 20 cM, ecJim HA 3TOT YYACTOK
geHCcTBYeT CO CTOPOHEBEI MATHUTHOrO moJs cuia 75 mH?

5.18. Kakasa cuya JeiicTByeT Ha 3JMeKTPOH, JBHIKYIIUICA CO CKO-
pocteio 60 000 KM/c B OAHOPOAHOM MATHHTHOM II0JIé MHAYVKIIHeH
0,15 Tn? BuekTpoH ABHMIKETCS NEPIEHAWKYJIAPHO JHHUAM MarHUT-
HOH MHAYKIIUU TOJA.
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5.19. Kakasa cuia xeiicTByeTr Ha NPOTOH, ABMIKYLIHHCA CO CKOPO-
cteio 2000 kM/C B OZHOPOAHOM MArHUTHOM I10je HHAyKume# 0,1 Tn?
IIporon aeuskercsa mox yrioMm 60° K AMHNAM MATHUTHON WHAVKIIIH
MOJISA.

—a | Bropoi ypoBeHb

5.20. IIpuTArKBaOTCA KN OTTAJKHBAIOTCA MPOBOJAA TPOJIEHDyC-
HOH JIHHHMH, KOI'Za 10 HUM IIPOXOJHUT IEKTPHYECKHH TOK?

5.21. Kak B3aMMOJIefICTBYIOT cOoCeJHUE BUTKH KAaTYIIKH, II0 KOTO-
poii TedeT dNEKTPHUYECKHIH TOK?

5.22. BuyTpy Karyluku (CM. PHCYHOK) BEKTOP HHAYKLMKE MArHUT-
HOTO II0JIA HAIpaBjeH CHU3y BBepx. Kakaa us xiaemm (A uau C) nox-
KJIIOUEHA K IOJIOKHTEIbHOMY MOJICY UCTOUHUKA TOKA?

A

c

5.23. Kar noBepHeTcAa MArHHTHAA CTPEJKA BOJHM3H NPOBOAA, €CIH
[0 IPOBOJY NPONYCTHTH JOCTATOYHO CHJIBHBIN 3JIEKTPHUYECKUH TOK?
PaccmoTpuTe ABa cnydas:

4) IpPOBOJ MPOXOAUT HAJ CTPeNKOIi;

0) IpPOBOJ MPOXOAUT IMOJ CTPEIKOI.

) S
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5.24. Typucr Hamen B Jecy CTaJllbHOE IIOJIOTHO HOXOBKU. Kak oH
MOM{eT OnpeAe/IiTb, HAMArHH4eHo JH 3TO IIOJIOTHO, €CJH Y Hero Her
¢ coboll mpeagMeTOB M3 MArHUTHBIX MaTepuasos?

5.25. [IpobKry, KOTOpadA 3aBUHYHMBAETCA B OTBEPCTHE [JIA CJHBA
Macjia M3 IIOAA0HA aBTOMOOHJIBHOIO ABHraTesd, HM3MOTABIMBAIOT M3
MarHuTHoOro marepuana. s yero?

5.26. MO3KHO JIH IPHMEHATL 2JIEKTPOMATHHTHLIE IMOABLEMHEIE Kpa-
HBI JUIS [I€PEeMELeHUS OTIIMBOK U3 aJiOMHHUAT U3 crann? u3 UuHKA?

5.27. HapucyiiTe MarHuTHOE ToJe AyroobpasHoro MarHura M yka-
JKHUTe HanpaBjJIeHUe JUHHI MArHUTHOH HHIYKIIHH.

5.28. YroGbl MarHUT He pacTepsJ CBOMX CBOMCTB, €ro HeJb3sd
CUJBHO TPACTH, OHUTEH IO HEMY MOJIOTKOM ¥ CHJIBHO HarpesaTh. [lo-
yemy?
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5.29. T'ne Ha 3emJje COBepIIEHHO HEJIb3s AOBEPATH KOMIAcy?

5.30. Onpegenure HauGoJbIlIee ¥ HANMEHBIIEE 3HAUEHWE CHJIBI,
JeHCTBYIOIEed Ha npoBogHMK anusoil 0,6 M, cuira ToKa B KOTOPOM
10 A, npu pasauYHLIX IOJOYKEHHAX IPOBOLHHUKA B OJHODOIHOM Mar-
HUTHOM noJie ¢ mEaykunei 1,5 Tu.

5.31. IIpoBoxn, cuna Toka B Kortopom 10 A, HaAXOAUTCA B OOHO-
POIHOM MATHHTHOM IIoJe ¢ MarHuTHoil maaykmued 20 MmTa (cMm. pu-
cyHok). Kakue cunel geiicrByior Ha orpe3ku mpoBoga CD, DE, EF?
JnuHa KaMIoro us 3Tux orpesxos 40 cM.

C - T

5.32. DNeKTpOHHEII JIy4 HA sKpaHe ocHuIorpada naeT CBETH-
mytoca Touky. K ocumyrorpady (cM. PECYHOK) IIOAHOCAT I10JIOCOBO
MAaAr"HurT. I{Ty,ua CMECTHTCHA CBETHIIIAACH 'TO"-II{&?

S N
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5.33. Ha pucyHKe IIOKa3aH IIPOBOJAHUK C TOKOM, HaXoAAlluiica
B MArHUTHOM IIoJie. 3Has HAIPABJIEeHHWe TOKA B IPOBOSHUKe M Ha-
TIpaBJIEHHEe CHJIHI, ﬂEﬁCTByIOIIIeﬁ Ha NMPOBOJHHK CO CTOPOHBI MATHHUT-
HOTO TI0JISA, YKAayKHUTe HalpaBJeHHe JUHHHE MarHHTHOro nonas. BekTop
HWHAYVKIWKY MACHUTHOT'O TIOJA HannpapJieH IepHeHIuKYyJIApHO MMpoOBOJ-
HUKY.

F

5.34. Kak uamMeHAeTCA B pedyabTare AeHCTBHA MAUHHTHOIO IOJA
KUHEeTHYEeCKas 3Heprus ABHIKYLIeHCcs sapsAKeHHOHW dacTuibl? Mo-
AYJb ¥ HAMIPABJIEHUE UMIYJIhCA YACTUILLI?
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5.35. IIpOBOAHHK ¢ TOKOM HAXOAUTCA MeXIy IMOJIOCAMH MATHHTA
(cm. pucysok). Kyna sanmpasiena gelicTBymolas Ha NPOBOAHHK CHJA
Awmnepa?

5.36. CpeanasA 4acTh MeTaLIM4YecKOro cTep:kHsa Maccoi 40 r,
MOABEIIeHHOI0 MOPH3OHTAJIBLHO HA ABYX IPOBOXAX, HAXOLHTCA B OJ-
HOpoLHOM MarHuTHoM nojae ¢ uagykuuein 40 mTa. Ilupuna obmactn
noxas pasEa 50 ¢cM, JMHUN MATHMTHOW MHAYKIMH TOPU3OHTAJLHBL 1
NepneHAUKYIAPHEL CTePXKHI0. 3aMLIKaa KJIKY, Uepe3 CTEPIKeHE Npo-
NycKaloT dJeKTpHYecKrii Tok. KaxoBa cuia Toka, ecid mocje 3aMsl-
KaHHA KJI0Ya CHJa HATSKeHHs NPOBOAOB YMeHBIIWJAck B 2 pasa?
Cuuraiire g = 10 Mm/c2,

5.37. O1eKTpoH BJeTaeT B OAHOPOJHOEe MATHHTHOE MoJie 10X Ips-
MEIM YIJIOM K JIMHMAM MArHHTHOH HHAYKIUK., MarHuTHasd UHIYKINA
noxs pasHa 50 MmTix, ckopocts anekTpoHa 20 000 xM/c. Hafigure pa-
IUYC OKPYKHOCTH, 110 KOTOPO# OyeT NBHTaThCA 3JEKTPOH, U ePHOI
ero odpaleHus.

5.38. B onHOpOgHOE MArHUTHOE I0J€ MePHeHAHKYJIAPHO JUHHUAM
MarHHTHON HMHIYKIUH BJIETAIOT [Ba 9JeKTPOHA CO CKOPOCTAMH U, H
v, = 2v,. CpaBHHTE PaZMyCBl OKPYKHOCTEH, MO0 KOTOPBIM OHM OYIYyT
IBHTaThCHA, U MEPHOABI HX OGpAIEHHSA IO 9THM OKPYKHOCTAM.

5.39. B ogHOpOAHOE MATHUTHOE IT0JIe NEePIeHANKYIAPHO JTHHHAM
MAarHUTHOH MHAYKIHU BJETAKT C OAWHAKOBOH CKOPOCTBIO IMPOTOH H
anexTpoH. CpaBHUTEe PAagUyChl OKPYXKHOCTEH, 10 KOTOPEIM OHM OYAYT
IBHTAThCA, M MEPHOABI UX OGpAIEHUA [0 3THM OKDPYKHOCTAM.

5.40. DyeKTpoOH BJAETAET B ONHOPOAHOE MATHUTHOE IIOJIE CO CKO-
pocteio 10 000 KM/c ¥ ABHIKETCA IO OKDYKHOCTH PagHycoM 2 cM.
Kaxopa MArHUTHAA WHAVKOHA 10JAT

5.41. IIpoToH ABHKeTCHA B OJHOPOJHOM MATHHTHOM IOJIe C MAar-
HuTHOI MHAyKNMed 20 MTx mo oxpyykHOCTH paguycom 5 cm. Haitmu-
Te CKOPOCTH MPOTOHA.

= TpetTni yposeHb

5.42. [Ipa mapanneabHbIX IPOBOJHUKA, 10 KOTOPHEIM Te4YeT TOK B
OZNHOM HamnpasJIeHHH, npurarusaioTcd. Ilouemy e nBa mapannienb-
HBIX BJIEKTPOHHBIX Iy4YKa OTTaNKuBalTcA? MOMHO JH NIOCTaBHTH
OMBIT TakK, 4TOOBI mapajienbHbIe MPOBOAHMKH, 110 KOTOPBIM TedYer
TOK B OJHOM HAINDPABJIEHUH, TOXe OTTAJIKHBAINCE?
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5.43. Ha pucyHKe IOKa3aHO HAlpaBJeHMe JBHMKEHHA DJIEKTPOHA,
OIMHUCBIBAKILEr0 OKPYXHOCTE B OJHOPOAHOM MarHuTHOM IIOJIe. Kax
HanpasjeHa WHAYKIUA MATHUTHOIO NOJA?

d

5.44. TloyeMy MarHHUTHBIE CTDEJKH, PACIOJOKEHHBIE [JajleKo
IPYT OT Apyra, OPMEHTHPYIOTCA B OJHOM HampasjieHuu (puc. a), a
pacnoJioeHHble 1obau30cTH ApyT oT aApyra (puc. §) — B IpyroMm Ha-
npaBJeHun?

0

@ 5.45. TopusoHTa bHLIA TPOBOZHMK Maccoit m = 20 r moaselneH
33 KOHIIbl HAa ABYX npoBojgax. CpeaHsisi yacTh IPOBOAHHUKA JIHMHOMK
[ = 50 cM HaAXOANTCA B BEPTHUKAIBHOM OJHOPOJHOM MATHUTHOM IOJE C
unaykuueii B = 0,1 Ta; nposoaa saxoaarcs BHe 00JacTH MarHUTHOIO
noas. Ilo npoBogauky nporexkaer Tok. Cuna toxka I = 2 A, Ha Kakoii
YIOJ ¢4 OT BEPTHKAJIN OTKJIOHATCA nipoBona? Cumraiire £ = 10 m/c?.

5.46. Ha riagkoii ropH30HTABEHOMH IIOBEPXHOCTH JICXKHT MEeTJIA U3
rubkoro nporoga. Kakywo (Gopmy npumer aTa IeTid, eclIn CO3ZATH B
Heil CUIBHBIN aJeKTPHYECKHH TOK?

@ 5.47. Ju1eKTpPOH, PA3OrHAHHLIA PAsHOCTRIO noTeHuuanos U = 2 kB,
BJIETAET B OJHOPOJHOE MArHUTHOe moJie ¢ uHayvkuueir B = 150 mTa
NepreHANKYAAPHO AUHUAM MArHUTHoOM wHAyKiun. Onpenenure pa-
ANYC OKPYMKHOCTH, KOTOPYIO OIMMIIET 3JIEKTPOH.

5.48. B ogHopogHOe MarsMTHOE IIOJIE C MATrHUTHONH HMHAYKLIHeH
30 MTa nmepneHAUKYIAPHO JUHHUAM MATHUTHOH HHIYKIMU BJIETAET
IEKTPOH ¢ KHHeTH4YeckoH sHeprumeil 50 xoB. Omnpepenure paguyce
OKPYHOCTH, KOTOPYIO OIIMIIET 3JI€KTPOH.

5.49. IIpoToH, BieTeBUINIl ITOCIE PA3rOHAa B ONHOPOAHOE MarHUT-
noe mose ¢ muHaykmueil 50 mTa, aBHiKeTcA 110 OKDPYIKHOCTH pajuy-

coM 5 cMm. Kakyio pasHoCTh: MOTEHIIHMAJIOB ITPOIIEJ IIPOTOH IIPH pas-
roue?

5.50. 3apsa:xkeHHAas yacTUIlA, PA30rHAHHAA Pa3HOCTHIO MOTEHIHA-
J10B U, BJeraeT B 0JJHOPOJIHOE MATHUTHOE I10JIe ¢ HHAYKUueil B u n8u-
JKeTcA M0 OKPY:KHOCTH pagmycoM R. OmpemenuTte 10 9THM JaHHBIM

. q
YAelbHBIH 3apA] 4acTHIIBI, T. €. OTHOIIEHHE ee 3apsaja K Macce ;.
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5.51. O6bacHUTe JeficTBUE «(DHIABTPA CKOPOCTEH», IOKABAHHOIO
Ha pucyHKe. BHyTpu mpubopa cosgaHbl OZHOPOAHEIE IIOJS: MATrHHT-
HOe ¢ HHAYKIHeH B u ajleKTpHuyecKoe HanpsaKeHHocTE0 E. ITons Ha-
TpaBJeHsl NePHeHJHKYIAPHO APYT K APYTY U K HAUaJIbHOM CKOPOCTH
3apAKEeHHBIX YaCTHII.

X[ x x| x x]|x x]|x
E
x| x xT'x x]x x]x
L ™ (SRS Eapppy . =
x| x x| x x|x x|x
x| x x| xBx|x x|x

Bo Bcem NOACJYIIATE XH3Hb CTPEMACH,

Cnemar aBjieHbdA 00e31YILIUTD,

3a0&IB, YTO €c/I¥ B HUX HADYLIKTh

OpymeBnAOIIYIO CBA3b,

To GoJbllle HEUero ! CJAYILIATh.
H.B.TI'éme

6. SNIEKTPOMATHUTHAA MHAYKUWUA.
DHEPTUA MATHUTHOIO nons

@ = BS cosa, & = _Atl),
: At
Al LI?
N A
k14 At M 2

YCTHASl PASMUWHKA

6.1. HDE,HJIODKHTE croco0bl U3MEHEHHUA Mar{HuTHOro IOTOKa, Ipo-
HHM3bIBAKIIETO JAHHBIH KOHTYD.

6.2. Kakx Hago OpHMEeHTHDOBATL NMPOBOJIOYHYI0O DAMKY B OXHODOX-
HOM MATHHTHOM II0JI€, YTOOBl MATHUTHBIA MOTOK Yepe3 PaMKy ObLI
paBeH HyJ107 OBLI MAKCHMAaJIbHBIM ?

6.3. Kak Ha/0 mepeMeniaTs B MArHUTHOM I10Jie 3eMJIH 3aMKHYTHIN
NPOBOJIOYHBIH NMPAMOYTOJBHHK, 4YTOOBI B HEM BO3HMKAJ HHAYKIIHOH-
HBIH JIEKTPUYECKUH TOK?

6.4. [Touemy TtenedOoHHBEIE IpPOBOAA He CcJjefyeT IOJABEIINBAThH
CHIHIIKOM OJHM3KO K IMIPOBOJAM CETH I[IePEeMeHHOIr0 TOKa?
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6.5. [Toyemy npu pasMBIKAHWHW LeNW NUTAaHUA TpaHchopmaropa
W/ 3JIEKTPOABUIATE ST MOYKeT BO3HUKHYThH CHJIbHAA UCKpa?

=] MNepBblin ypoBeHb

6.6. JIuHUM MAarHUTHOW WHAYKIUH OJHOPOZHOIO MATHHTHOTO
110J1s1 BEPTHKANLHBI. HAKOBE MATHHMTHBIH IOTOK Yepe3 TOPU30HTAL-
HBIH KOHTYD Mmomaaeo 50 ¢M?, eciid MOAYJIbL MAarHUTHOH MHAVKIINH
pasen 60 mTa?

6.7. Jlunuu MarHUTHOH WHIYKIHH OJHOPOXHOIO MATHHTHOTO
noJst 06pasyioT yroa 30° ¢ Beprukaibio. Moayab MAarHUTHON UHAYK-
nuu pases 0,2 Tun. Kakoil MarHEATHBIH TOTOK IPOHU3LIBAET MOPHU30H-
TaJbHOE NPOBOJOYHOE KOJAbLO pazuycoMm 10 cm?

6.8. MarHuTHBIH TOTOK 4Yepes KBaJAPaTHVIO MNPOBOJOYHYIO PAMKY
CO CTOPOHOH 5 €M, IMJIOCKOCTH KOTOPOH MEPHNEHAMKYIADPHA JTUHUAM
HHAVKIHH OZHOPOJAHOTO MarHuTHoro nonas, pased 0,1 mB6. Kakos
MOAYJE MArHUTHOH WHAVKIIMH 110187

6.9. MarsuTHBIH NOTOK Yepe3 3aMKHYTHII KOHTYP M3MEeHWJICA Ha
0,06 B6 3a 0,3 c. KakoBa cpeiHAA CKOPOCThL M3MeHEHHS MarHHTHOTO
noroka? Ilpu kakom yenoeuu SJIC nHaAyKIMHN 1OocTOAHHA?

6.10. MaruuTHBIIl OTOK, IPOHHUZLIBAIIINN 3aMKHYTBIH KOHTYP,
3a 6 mc paBHOMepHO Bozpacraer ¢ 2 g0 14 mB6. Kakosa 9[IC mHAVK-
LIMM B KOHType?

6.11. KakoBa HHAYKTHBHOCTH KOHTYDA, €CJIH IPH cuie Toka 6 A
ero NPOHMU3BIBAET MArHUTHEIH moToK 0,3 mBa?

6.12. Kakas 3JIC caMOMHAYKIIMN BO3HWKAET B KaTYIIKe WHAYK-
TuBHOCTEIO 20 MI'H npu paBHOMEPHOM HM3MeHeHHH CHJIBI TOKa Ha 15 A
za 1lc?

6.13. Kakoiil gossHa GbITH CKOPOCTh M3MEHEHHA CHJIBI TOKAa, UTO-
OBl B KaTyLIKe HHAVKETHBHOCTELIO 50 MT'H Bosuukaa BJ1C caMOMHAVE-
nuu 30 B?

6.14. KakoBa MHAYKTUBHOCTH KOHTYDA, €CJU IIDM PABHOMEDHOM
M3MeHeHUH CHJIbl ToKa Ha 5 A 3a 50 Mc B DTOM KOHTYpe cO3gaercs
3J1C 10 B?

6.15. B karymke unnyxrusaoctsio 0,4 T'u cuia Toka pasHa 5 A.
KaxoBa sHeprusa MArHUTHOTO IOJH KaTYIIKH?

6.16. DHepruAa MATHHTHOTO TOJA KATYIIKH HHIYKTHBHOCTBIO
0,5 I'u paena 0,25 [I:x. KaxkoBa cuaa Toka B Karymke?

6.17. KakoBa MHAYKTHBHOCTH KATYIIKH, €CJIH OPH CHUJe TOKa 3 A
SHEPIHUs MATHUTHOIO IOJA Karymiu papsa 1,8 Jx?
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6.18. IToyemy HemaseKo OT MecTa yAapa MOJIHHHU MOTYT cpaboTats
NPeJOXPAHUTENIN B OCBETUTENHHON CEeTH M BBIATH U3 CTPOA YYBCTBU-
TeJbHEIE JJIEKTPOU3MEPHUTENbHbIE TPHGOPHI?

6.19. IIpu kakom yciaoBuu B Karyiuke B, nzo0paXeHHOH Ha pu-
CYHKe, Oy/IeT MHAYIIMPOBATHCA 3NMEeKTPUYEeCKHHA TOK?

el

6.20. KopOTKO3aMKHYTYI KATVIIKY OXBATBIBAET IIPOBOJIOYHBIII
BHTOK (CM. pHCYHOK). OnpenennuTe HanpapjleHHe HHIYKIIHOHHOTO TOKA
B KaTYyIIKe:

4) Mpu 3aMBIKAHUM KJIIOYA; 6) mpu pasMBbIKaHHUH KJIIOYA.

e
6.21. Ha BcTaBieHHBIH B KaTyIIKy A BeDTHKANBHBIH cepleyHUK B

Hazeto MegHoe Koablo C (cM. pucyHOk). [Ipn nogKIOYeHHN KaTyIIKH
K MCTOYHHKY TOKa KOJbLO NoAnpeirusaer. O0BLACHUTE dTO ABJIEHHE,

6.22. MaATHUK OpeAcTaBisAeT co00il MaJleHbKHH MArHuT, IIOJA-
BEIEHHLIN Ha AJMHHON HuTH. HMaMeHHTCA JHM XapakTep KojaeGaHuil
MaATHHMKA, €CJM K HEMY CHU3Y MOJHECTH MeIHBIH JucT?

6.23. ABroMoOHMIbHAA KATYIIKA 3aKHTaHUA NATAETCA Yepes npe-
peIBaTe b OT ceTn Hanps:xeHueMm 12 B, Ilouemy npu JBHKeHHUH aBTO-
MOOIIA HANPAMKEHHE MEXAY KOHTAKTAMM NPEpPHIBATENS MOXKeT Ipe-
seimaTe 300 B?

2—J1. 3. Tengenmreitn 11 ka. =. 2 33



6.24. Kyna nanpasjieH HHAVKIIHOHHBIN TOK B IOKa3aHHOH Ha pH-
CYHKE KOPOTKO3aMKHYTOH KaTyiike?

:f

6.25. Ha pucyHKe ImOKa3aHO HaIpapieHHe HHAYKIIHOHHOIO TOKa
B KOPOTKO3aMKHYTOH KaTymke. Kyaa nepeMemaoT Marsur?

g

-
'

6.26. Ha pucyHKax mpuUBeeHbl rpadMKH 3aBUCHMOCTH OT Bpe-
MeHHM MarHMTHBIX IIOTOKOB 4Yepes PasJHYHBLIE 3aMKHYTBHIE KOHTYDBI.
Hatigure snauenue mogyas IC HEAVKIMN A58 3TUX KOHTYPOE.

@, MB6 @, mB6 &, MB6
sorT T 80T T T T 801"
60 60T 601
407 4__ 40 ] 40 [ -
20E—_T—:—1 20 20 N
0 10 20 t, mc 0 10 20 t, mc 0

10 20¢, mc
a [ [

6.27. Ha pucyHKax IpHBeJeHbBI I'pa@MKH 3aBHCHMOCTH OT Bpe-
MEHH MAIHHTHBIX IIOTOKOB 4epes Pas/IHYHEIe 3aMKHYTbie KOHTYDHIL.
B rakom u3 xoutypos JIC uHAYKIMYK He 3aBUCUT OT BpemeHu? Hait-
nuTte 3HaYeHue moaynus JJIC UHAVKIMK JIA 5TOr0 KOHTYDA.

P, mBo &, mB6
80+ 80

60 60
40 40
20 -] 20
0

0 10 20 ¢, mc
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6.28. B karymke us 200 BuTKOB Bo30yxkmaerca nocrogauag 31C
uaaykuuu 160 B, Ha ckonbko mameHusICA B TeueHHe 5 MC Marsur-
HBIH IIOTOK 4Yepe3 KaMAbId M3 BUTKOB?

6.29. MarHuTHaA MHAYKIHUSA OAHOPOJHONO MACHMTHOTO IIOJIA H3-
meHAeTcA co ckopocTbio 20 Tu 3a cekyuay. Ilpu atom B KaTyuuke c
IJI0WAaAbIo MonepeYHoro cedeHus 6 cm? BosOy»xmaerca IJC uHAYK-
nuu 12 B, CKOABbKO BUTKOB B KarymiKe? Och KaTYIIKH TapaielbHa
JIMHAAM MarHUTHONW MHAYKIINH,

6.30. MaruuTHAsS MHAYKLHSA OTHOPOJAHOIO MATHUTHOTO ITOJS U3-
MeHfAeTcA co ckopocThio 20 Ta sa cexynay. IIpu sToM B KaTylIKe C
IUIOLAABI0 nonepeynoro ceuenus 6 cm®, cogepsxaiueii 1000 BUTKOB,
Bo3Oy:knaerca IJIC urayknuu 6 B. Kakoii yron o6pasyer och KaTyI-
KH € JHHHAMH MarHUTHOH HHAYVKIHH noja?

6.31. B xarymke uaayxkTusHocThi0 20 MI'H cuia Toxka paBHa 0,5 A.
Ha cxoabKO yBeIHYHUTCA SHEPTHA MATHHTHOTO [TOJA, €CIH B KATYIIKY
BCTaBHUTL }KeJIe3HBIH CepIeuHHK, KOTOPEIH YBEJIUUHT HHAYKTHBHOCTD
Karymku B 50 pas? Cuia Toka B nenu He M3MeHsSETCH.

6.32. Cuia ToKa B KaTyinke nHAyKTHBHOCTHIO 0,8 TH paBHa 2 A.
Kakoe KOIM4ecTBO TENJIOTHI BEIAEJIHUTCA B KATYIIKE, €CIOH KJIoU (CM.
PHUCYHOK) NepeBecTH U3 NoJoKeHudA I B mosokeHue 27

TN

=l TpeTnn yposeHb

6.33. MaruuTt najaer B AJIMHHOH BepTHKaJLHOH MemHOH Tpybe,
BO3JIYX M3 KOTOpPOH orkadyaH. MarmuT ¢ TpyGol He conmpuKacaercs.
OnuumuTe xapakrep nageHusd.

6.34. Eciint pesko BCTPAXHYTH KOMIAC, CTPEJKA HAYMHAET KOJe-
Garbea. Kak M3MeHMTCA BpeMs 3aTyXaHMA 3THUX KonebaHuii, eciam
TJIacTMACCOBBIH KOPIYC KOMIIaca 3aMeHHTDL Ha AJIOMHHUEBBIIT?

6.35. KineMMBl 3JIeKTPOM3MePUTEIbHBIX NPUGOPOB MATHUTO3JEK-
TPHYECKOH CHCTeMBI MPHM TPAHCIOPTHDOBKE 3aMBIKAKIOT IPOBOAAIIEH
nepeMbIuKoil. 3auem?

6.36. ITomocoBOI MATHUT PE3KO BBIAEPTHBAIOT M3 MOJOTO IMJINH-
apa. B kakoM ciayuae coBepiraemas paboTa GOJBINE: eCIHM LHIWHID
KapPTOHHBIM MM €CJH OH MeJHBINA?
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6.37. ITos10cOBOH Mar#uT magaeT CKBOSEL IIPOBOJIOYHYIO KATYIIKY.
CpaBHuTe BpeMs HafieHMA B CIyYadX, KOTA4 KATYIIKA 3aMKHYTa H
Pa3sOMKHYTA.

6.38. B n1Be olMHAKOBBIE KATYIIKH BBOJAAT C OJHHAKOBOH CKODO-
CTBIO OJHMHAKOBbIe MarHuThl. KakoBbl coBepiuaeMsle paboThl, eCJH
0/lHA KATylIKa 3aMKHYTa Ha raJbBAHOMETD, a Apyras pasoMKHyTa?

6.39. MenHOe IPOBOJMIOYHOE KOJIBIIO PACIONOMKEHO TOPHBOHTAIBHO
B OJHOPOJHOM BEPTHKAJLHOM MATHUTHOM moje. MarHuTHad HHIVEK-
LM MoJasA uaMeHsercs co ckopocreio 2 Tu/c. Kakosa cuna Toka B
KOJIBIIE, eCJIM PANUYC KOJbIA 5 CM, a4 PaJuyc TPOBOJOKH 1 MM?

6.40. MerasnuyecKkuii cTep:KeHb AJMHON [ JBHIKETCS [OCTyIA-
TEJIBHO CO CKOPOCTBIO U B OJHOPOJHOM MAUHUTHOM IIOJI€ C MATHHTHOH
naykuuei B. Onpegennrte 3C MHAYKINH B CTEPXKHE, €CIH BEKTO-
PbI MHAYKIHKA B ¥ cKOpoCTH U NepPHeHIuKYIAPHbl CTEPKHIO, a yroJ
MEMKJIY HUMH DaBeH (L.

6.41. BeprukanbHbiil MeTaqIuuecKuit crep:ens ajuuoi 50 cm
JBHeTCA I'OPH30HTAJbHO CO CKOPOCTBIO 8 M/C B OJAHOPOAHOM
MarguTHOM mnojae uHAyrnueit 0,15 To. JIluHHH MarHUTHOH MHIYK-
LUK MOJIA HANpAaBJIeHBl FOPH30OHTAJNBHO MO MPAMBIM yIJIOM K Ha-
IpaBIeHWI0 BEKTOPA CKOpocTH crepskHA. KakoBa JJIC MHAyKIUM B
cTep:xHe?

6.42. l'opugoHTAJBHEINH CTANBHON cTep)KeHb AauHON 40 cM nBH-
¥KeTcA BePTUKAJbHO BHH3 CO CKOPOCTHIO 2 M/C B OJHOPOJHOM MATI-
HHTHOM IIoJle ¢ MaruuTHo#H unayrmuei 10 mTn. Kaxosa 9JIC uuayk-
nuU B crepicHe? BeKTOp MarHuTHONH MHAYKIHH [OJS HANDABJIEH MO
NPAMBIM YIJIOM K CTePIKHIO U obpasyer yroa 60° ¢ Beprukansio.

6.43. Camouer ¢ pasMaxoM KpeLibeB 20 M JIeTHT rOPHU30HTANBHO
co ckopocThio 720 KM/4 BIOJIF MATHATHOTO MepuauaHa. Kakosa pas-
HOCTBH ITOTEHIMATIOB MeXXAy KOHIAMHM KpbLibeB? BeprukansHaa co-
CTABJAIIAA MarHuTHOro mouada 3eman 50 mxTa.

6.44, Kakoii 3apsj ¢ npoiiier yepes MOIEPeYHOE CEYEHHE 3aM-
KHYTOro npoBoaHuKa conpotusiennem R = 20 Om npu msmMeHeHHMH
MarfHuTHOro noroka or @, = 15 mB6 no @, = 5 mB6?

6.45. Kosiblio M3 aJIOMHHWEBOH [POBOJIOKH DPACIIOJIOMKEHO TOpH-
30HTAJIBHO B OJHOPOAHOM BEPTUKAJIBHOM MATHHUTHOM IIOJI€, MATCHUT-
HaAa MHAYKUIUA KoToporo paBHa 0,5 Tia. Kakoil sapsan nmpoiigeTr yepes
ronepeyHoe ceyeHHe NMPOBOJIOKH, eCJIH:

a) MarHuTHOe I0JIe UCYe3HeT;

0) KoabI0 ToBepHYT Ha 180° BOKPYT ropH30HTAJLHOH ocu?

Pagmyc koabua paBeH 3 ¢M, paguyc IPOBOJOKH 1 MM.
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@ 6.46. B nokasaHHOH Ha pHCYHKe I[eNH MPH 3aMKHYTOM KJOYe
cuJja ToKa B o0eHX JaMIax oAMHaKoBa. Kakad M3 JaMn paHblle 3a-
ropaeTcd NpH 3aMBIKAHHU KJOUa? PaHbIIE MacHET IPH Pa3MbIKAHHHU
Kiaoua?

6.47. CBHHIIOBOE KOJIBIIO DAXHYCOM I' PACTIONIOKEHO POPH30OHTAD"
HO MeXAy OoJcaMH 3JIEKTpOMarsura, Cco3garnlgero BGDIHK&JIBHOE
OJHOPOJHOEe MArHUTHOE IOJeé ¢ MarHuTHO# mHAykuuedl B. Oxnam-
Ias KOJbIIO, eT0 TMEePEeBOAAT B CBePXIpOBOAsAMIee cocToaHue. Kakoil
MATHHTHBIH ITOTOK P 6y,11e'r NPOHH3BIBATE IJIOCKOCTE KOJIBILA IIOCTE
BEIKJIIQUEHH S 3jeKTpoMargura?

6.48. C nmoMOLIBI0 3NEKTPOABUraTeNss IOCTOAHHOIO TOKa IIOJ-
HHMAIOT rpy3 Ha Tpoce. ECIHM OTKIIOUHTDL SJEKTPONBHIATENb OT HC-
TOYHHKA HaNpAMKeHUdA M 3aMKHYTbL €ro poTop HAKOpPOTKO, I'pys Oy-
AeT OIyCKATBhCA C NOCMOAHHOI cKOPocThI0. OOBACHUTE 3TO SBJIEHUE.
B rakywo GopMy nepexomauT moTeHIMAalIbLHAA dHEpPrus rpysa?

6.49. B xaxom cay4ae oOMOTKa dJIEKTPOMOTOpA CHJIbHee HAarpe-
BaeTcd NPOXOAAIIMM II0 Hel TOKOM — KOTAa MOTOP BpAalllaeTcs BXO-
JIOCTYI0 MM coBepiiaeT pabory? HanpsixeHue B ceTH cuuTaiiTe IO-
CTOAHHBIM.

6.50. ITpu 3aMKHYTOM KJII0Ye aMIEPMETP (CM. PHCYHOK) IIOKAa3bl-
paer cuiy Toka 2 A. Kakoe KOJMYeCTBO TEIJIOTHEI BBLILEJHUTCA IOCJE
pasMBIKaHHA KI0Ya B peaucrope R, ecxu conporusienue B, =8 Om?
ConpoTuBieHue KaTyIIKKU pasHo 2 OM, ee HHAYKTHUBHOCTEL 2 T'H.
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TaHel coJlHEUHBIX JIy4Yel B IAYTHHE IPOBOIOB...
Caosa necnu

7. IPON3BOACTBO, NEPEAAYA
N NCNONb3OBAHUE 3JIEKTPO3HEPTUN

YCTHAA PASMUHKA

7.1. Ha xaxkoM (pu3HUyecKOM ABJeHUM OCHOBRAHA paboTa reHeparo-
pa 3JIeKTPUYECKOTo ToKa?

7.2. Kaxue mnpeBpalleHUsA OHEPrHH NPOMCXOLAT HA TeIJIOBOM
BJIEKTPOCTAHIIHH?

7.3. Kakue npeBpaeHus 9HePruy IPOMCXO AT HA THAPOSIEKTPO-
craHuun?

7.4. KakoBO TIJIaBHOE IPEMMYINECTBO IIEPEMEHHOI0 TOKa IMepej
TIOCTOSAHHBIM ?

7.5. Mosxer au TpaHC(HOPMATOP NOBBIIIATE MK IOHUKATH HALIPSA-
JKEHHE MOCTOAHHOIO TOKa?

7.6. IloueMy He NPUMEHAT AJA OCBEIleHHA IepeMeHHBLIH TOK ¢
yacroroit 10 T'y?

=—] MNepBbi1 ypoBeHb

7.7. Kak Hy;KHO M3MEHHTb CHJIY TOKA B JIHHHHU 3JIEKTPOIIepeJayH,
9TOOBI TIPW MOBHIIIeHWHN HanpskeHus B 100 pas mepepaBaemMas 1o
JIMHUH MOIIHOCTbH He U3MeHHJIach?

7.8. Kak cBA3aHBLI CHJIBI TOKA B MEPBUYHOH 1 BTOPHYHOI 00MOT-
Kax IMOBBIIIAIOIEro TpaHc(opMaropa, eclii MOIIHOCTL TOKA B o0enx
0obMOTKaX NMpaKTUUYEeCKN OQMHAKOBAa?

7.9. Tpaucdopmarop B pafodeM peskuMe IMOBBIIIAET HANPSKEHUE
B 20 pa3. Bo CKOJILKO pas CHJa TOKA BO BTOPHYHOI 006MOTKe OT.JIMYA-
eTcs OT CUJIbl TOKA B epBuuHOi? IToTepu sHepruu B TpaHchopMaTro-
pe He yUMTHIBaAlTE.

7.10. Bo CKOJBKO pa3 yMEHBINAKTCA NMOTEPH dHEPrHM B JNHHUU
aJIeKTpoIlepejayll IPH IOBBIIIEHHH Hanpa:xeHHud B 50 paa?

7.11. B nepsuunoii obmorke Tpanchopmaropa 200 BUTKOB, a BO
BTOPHYHON — 25 BUTKOB. Il0OBBIII&ET MM INOHUMAET HANpsKeHHe
aror TpaHchopmarop? Bo ckonbpko pas?
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7.12. TpanchopmaTop nossiIaeT Hanps:kenwe or 36 mo 220 B.
CxobKO BUTKOB BO BTOPHYHOI 00MOTKe TpaHC(OPMATOpa, €CIH IIep-
BUYHAaA o6MoTKa conepxuT 720 BUTKOB?

7.13. Cuna ToKa B HmepBHYHOH 006MOTKEe Tpancdopmaropa, MOHH-
JKALero Hanpsixxesue B 5,5 paa, pasra 5 A. Haiigure cnny Toka u
Haan}Ke}[He BO BTOpH‘{HOf{ OﬁMOTKe, eCJIM MepBUYHAaA NOAKJHYeHa
K ceTu nepemenHoro Hanpsxenus 220 B, Ilorepu sHepruu B TpaHc-
¢dopmMaTope He YUMTHIBANTE.

= ] Bropow ypoBeHb

7.14. IloueMmy cTaHpapTHas 4acTOTa INEPEeMEHHOTO TOKA BO BCeX
crpanax menee 100 I'nm?

7.15. KakoBbl OCHOBHBIE 3Tallkl IIepefadd SHePriH Ha OoJbline
paccrogHuA?

7.16. Ha raxoM sTame mpH mepefade dJeKTPOIHEPIHH HCIIONb3Y-
0T IIOBBIIIAIONINE TPAaHCHOPMATOPEI?

7.17. Ha xakoM 3Tamne TIpH mepefade 3MeKTPOIHEPTUU MCIIOJNBL3Y-
0T NOHHUIKAIOIHe TpaHchOpMaTOphI?

7.18. Ilpocreiimeil MOAeJ b0 MeHEPATOPA [EePEeMEeHHOr0 TOKa AB-
JISIeTCS paMKa, BPallaiollascs B MAarHUTHOM moje. Bo CKOJIBKO pas
H3MEHHTCA aMIIUTYAHOe 3HAUeHKMe HANP)KeHNA Ha paMKe, eCJIH 4da-
CTOTY €e BpallleHHs yBeJWUYUTh B 2 pasa?

7.19. PaMKa paBHOMEPHO BpaIfdeTcd B ONHOPOJHOM MarHHTHOM
nose. ITo rpadUKy 3aBHCUMOCTH HAIPAMKEHUS HA paMKe OT BPeMeHH
OIpeAe/IUTe YACTOTY BpalleH!.

=8l TpeTuin ypoBeHb

7.20. TpancgopMaTrop pacCYUTAH HA MOJKJIIOUEHHE K CETH IEePeMeH-
HOT'O TOKa Hanps:xeHnuem 220 B. YTo MOMeT IPOU30NUTH, €CIH CAYyYaii-
HO [OAKJKUYHNTE €ro K UCTOYHHUKY MOCTOAHHOro Hanpsaykedusa 100 B?

7.21. UsmeHseTcA JIM MOIIHOCTh TOKA MPH NMpeoOpasoBaHHUH ero B
Tpadchopmarope? Ecnu usmensaercs, To mouemy?

7.22. B xakoif u3 06MOTOK HOHHKaLero rpancopmaropa (nep-
BHYHOH HJIM BTOPHYHON) AMaMeTD NPOBOAA AOJKEH OBITH Gonblie?
OTBeT MOSICHUTE.
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7.23. Eciu B o6MOTKe TpaHchopMaTropa 3aMKHETCA OJWH BUTOK,
TpaHc(OpMaTOp BBIXOAUT U3 cTpodA. [louemy?

7.24, IlpugymaiiTe, Kaxk OMpeNe;UTh KOJHWYeCTBO BHTKOB BO BTO-
puuHOH oOMoTKe TpaHcdopMaTopa, He PasMaThIBAA KATYIIKH.

7.25. IloyeMy B NPOMBINIJIEHHBIX TeHEPATOPAX MePeMEHHOro TOKAa
[IPeANOYHTAIT BpallaTh 2JeKTPOMATHUT, 4 He TY 00MOTKY, B KOTO-
poii coznaerca nepemennasa IC?

7.26. Ha cepmeyHunk TpaHchopMaropa HaMOTAJIH AOIOJHHATEIb-
Hy10 00MOTKY u3 11 BMTKOB npoBojga. [IpM BRJINYEHWH TEPBUYHON
00MOTKH B ceThb Hanpsa:enneM 220 B BoabnTMeTp MOKasas, uUTO HAa
obmoTke ¢ 11 BHTKaMM HampskeHHe paBHO 4,4 B, a Ha BTopHYHON
obmotrrke — 12 B. CKOJIbKO BHTKOB B NEPBUYHOH W BTOPUYHOH 00-
MOTKax?

7.27. McTOUHMKOM TOKAa B LENW ABIAETCH PAMKA, DPABHOMEDHO
Bpalljarinaicd B 0JHOPOAHOM MarHUTHOM IOJie. 3aBUCUMOCTb CHJIBI
TOKa OT BpeMeHH umeer Bux i = 0,15 sin 67t (Bce BeIHMYHUHLI BBIPaske-
bl B CH). Onpegennre aMIINTyZHOE 3HAYEHHUE CHJILI TOKA M YACTOTY
BpalleHHA PaMKH.

Jlerko 0O6bACHUTH, Kak paboTaer GecnpoBOJIOY-
ublil Tenerpad. [Ipescraspre cefe oYeHb AIHHHO-
ro KoTa — BBl TAHETe ero 3a xsoct B Heio-Wopre,
a on maykaeT B Jloc-Anmmenece. A OecripoBo-
JIOYHBIH Teserpad) — 3TO TO e caMoe, TOJIBKO
Oes Kora.

A, unwmeiln

8. SNNIEKTPOMAIHUTHbIE BOJIHbI
1 NEPEOAYA NHDOPMALIMA

c

T =2nJLC, A =T = —

v

YCTHAA PASMUHKA

8.1. Uro ABAseTCA MCTOUHUKOM 3JEKTPUUECKOr0 ToJasa?
8.2. Yo sABAAETCA MCTOUYHHKOM MArHUTHOro moJjsa?

8.3. Mosker Ju COrJIacHO TeOpHH Maxcgesia JNEeKTPOMariuTHoOe
noJje cyuecTsoBaTk 0e3 3apAfoB U TOKOB?

8.4, Kaxkue usuyecKue IpoLecchl MOTYT CIYXUTh UCTOUHUKAMU
3JIEKTPOMATHHUTHBIX BOJH?

8.5. Bo BpeMaA KaKUX MPUPONHEIX ABJCHUH H3JIYUAIOTCA 3JeKTPO-
MATHUTHBIE BOJIHBI?
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8.6. Kakue (husnyeckue BeJHUHHBI MEPHOSUYECKH H3MEHAIOTCA B
3JIEKTPOMATHUTHON BOJHe?

8.7. 3aBHCUT JIU CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH B BAKYYMe OT
yacTOTHl KoJaeGaHmii?

8.8. lNouemy paboraloiue 3JeKTPUYECKUE 3BOHKH, NIBeHHBEIE Ma-
IIIWUHLI, IELJIECOCHI, TA30Pa3pAIAHbIE JaMIIBI MOTYT 6bIT]: HCTOYHHKaMH
paguonoMex?

8.9. Kakue npespaliedus dHePrul MPOMCXOAAT IIPU CBOBOJHEIX
He3aTyXaInx KonebaHuAX B KonebaTelbHOM KOHTYpe?

8.10. C xKaxoii 1meJibio BO BXOAHOM KosefaTedbHEIH KOHTYD pajuo-
IpHMeMHHKA BKJIIOUAKT KOHJEHCATOD epeMeHHOH eMKocTu?

=] MNepBbIfi ypoBEHb

8.11. HacToTy 2/€KTPOMArHUTHOII BOJHBI YBeIHYHWJIU B 3 pasa.
Kax uaMeHuIach AJMHA BOJHBI?

8.12. Bo CKOJBKO pa3 HYMKHO M3MEHUTH AJHHY 3JI€KTPOMATHHUT-
HOI1 BOJIHEI, UTOOBI €e yacToTa yMeHbluuaack B 4 pasa?

8.13. Ha kakoif yacTtoTe cyja nepefarT CUTHaJ GeacTBUsA, ecau
o MEIVHAPOTHOMY COIVIALIEHHIO AJHHA PaJHOBOJHEl JONMHA OBITD
600 m?

8.14. IIpu kakoii yacToTe KonebaHUIl pagUoNepefaTYHK U3TYdaeT
JIEKTPOMATrHHUTHBIE BOJHBI AauHoi 49 m? K rakuMm BosHAM (AJIHH-
HBEIM, CPEAHMM MJIH KOPOTKHM) OTHOCSTCS 3TH BOJHBI?

8.15. KaxoB nepuog KoneGaHuil B KojebaTeIbHOM KOHTYPE, U3JIy-
YamlleM pajuoBOJHBI ¢ AMUHONE BoJHBI 300 mM?

8.16. Pagmocraummua padoraer nHa vacrore 100 MI'm. Ha rakyio
AJMHY BOJIHBEI JOJIKEH GBITE HACTPOEH PajuOIPHeMHUK?

8.17. CnyTHHKOBBIE TeNedOHH! MEPeJal0T CHUTHAJ Yepe3 CIYTHHK,
«BUCALHI» Ha BeIcoTe 36 000 kM nanx 3emaeii. Kakoi 6yaeT MHUHH-
MaJIbHAA 3aJep:Ka CUI'HAJIA [PHU MCIIOJIb30BAHNM TaKux Tejed)OHOB?

8.18. Kocmuyecknii Kopabnb ¢ skumaxkem npubmusuncsa k Map-
cy. Yepes KaKoe MHHUMAaJIbHOE BpeMs KOMAaHAMP Kopabis MOXKeT To-
JYYUTH OTBET HA CBOH BOIpOC, aapecoBaHHbll B IleHTp ynpasjeHus
noxerom? Paccrosnue or 3emam no Mapca Bo BpeMsi ceaHca CBsSH
cocrasiager 150 Mru KM.

8.19. KTo paHblle YCABIIUIUT rOJOC ONEPHOrO MeBLA: 3PUTENb B
NepBOM pAAY Ha paccToAHUM 8,5 M OT NeBlA MM PASUOCIYILNATENb,
CHUAALMH ¥ pagfHoNpHeMHHKa HAa paccToaHuu 750 KM oT TeaTpa?
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8.20. Kakoe BiusiHuMe okasblBaeT MoHOC(Pepa 3eMyM HA pacmpo-
CTpaHeHHe PaJHOBOJIH?

8.21. UMeloTCs U CYlIECTBEHHBIE PA3NMYNA MEXKAY YCIOBHAMHA
pacmpocTpaHeHus paguoBoaH Ha JIyae u 3emue?

8.22. IToyemy 3aTpyZHeHA PagHOCBA3L B FOPHON MecTHOCTH?

8.23. meeT 1y CMBIC/I YCTAHABIMBATE QHTEHHY HA uYepAaKe IOJ
JHeJe3HONH KphIniei?

8.24. 3a cuer Kaxoil sHepruH Bos0y:KIaeTcA KojaebaTeJLHOE ABH-
JKeHWe 3apAKeHHBIX YaCTHI] B aHTeHHe pajguonpueMHura? Kakosa
4acToTa UX Kosebanuit?

8.25. IloMecTHTEe KapMaHHBIH pPAAVONPHEMHUK B KACTPIOII H
npuKpoiTe KpbIKoil. [Touemy npexparusica paguonpuem?

8.26. PagnoBoHBI KaKOro AMAanas3oHa MOTYT ObBITh NPUHATH (e3
peTpaHCAAINM HAa TPOTHBOIOMIOMHONW cTOPOHe 3eMn?

8.27. PanuoBOJHEl KAKOr0 JHANA30HA HCHOJAB3YIOT IJA CBA3H C
KOCMHYECKHMH annapaTaMmu?

8.28. PaguoBoJIHBl KAaKOr0 AMAala30oHa HCIOJB3VIOT AJIA TejeBe-
manua?

8.29. Bauem nepefawIllie AHTEHHBI TEJIEIEHTPOB PACIIOJIAraoT Ha
MHOTOMETPOBBIX BBIIIKaX?

8.30. ITpuem paauonepesayd Ha KOPOTKHX BOJHAX COIPOBOMJaeT-
cA TMepHOANYECKHM ocaabieHueM W yCHIeHHeM IPDOMKOCTH MpHEeMA.
Kaxk a10 MOXHO 00BACHHATE?

8.31. ITouemy KoJeOaHHUA BBLICOKOH 4YacTOTBHI, HCIIOJbB3YEeMble IIDH
PaAUoCBsA3H, HASLIBAKT HECYIIUuMu?

8.32. ITouemy nake gajleKkas rpo3a CyUIeCTBEHHO CKa3bIBaeTCHd Ha
KayecTBe PUHHMAEMBIX TeJeBU3HOHHON aHTEHHOH CHI'HAJIOB?

8.33. DiekTpOMArHUTHLIE BOJHBI DPACIHPOCTPAHAIOTCA B HEKOTO-
poii ogHOpPOAHON cpexne co ckopocrsio 200 000 km/c. KaxkoBa pnunHa
BOJHEL ¢ yacToToit 1 MI'n?

8.34. DNeKTPOEMKOCTE KOHIAEHCATOpPA KoJ1eDaTebHOI'0 KOHTYpa
YMEeHBIIWIN B 2 pasa. Bo CKOJIBKO pa3 HA/L0 U3MEHHTb HHAYKTHBHOCTD
KaTyIIKH, 4TOOBI 4acToTa KoJefaHuil B KOHTYpe 0CTanach npeskHen?

8.35. Kakor mepuoji cBOGOMHEIX 3JIEKTPOMATHHTHEIX KOJeDaHHH
B KOHTYPE, COCTOALLEM U3 KOHJEHCATOPA 3JleKTpoeMKocTbio 400 MED
M KaTYLIK¥ UHAYKTABHOCTHIO 90 MI'H?

8.36. Karosa yactora ¢cBoGOJAHBIX 3JEKTPOMATHHTHLIX KOJeGaHHH
B KOHTYDE, COCTOAIIEM M3 KOHZeHcaTopa ajeKTpoeMKocThio 250 nd
M KaTyLIKH MHAYKTUBHOCTEIO 40 MxI'H?
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8.37. Bo CKOJBKO pa3 HM3MEHHTCHA IepHoJ KonebaHuii B Koseba-
TeJILHOM KOHTYDE, €CJIH YBEeJIHMYHUTH 3JEeKTPOeMKOCTh KOHeHcaTropa B
4,5 pasa, 4 MHAYKTHBHOCThL KaTyIIKH — B 2 pasa?

8.38. YactoTta KojaebGanwii B KoJebaTelbHOM KOHTYpe paBHa
100 xT'u. Kakoii craneTr dyacToTra KojgebaHnii, ecjiy YMeHBIIHTD 3JeK-
TPOEMKOCTEL KOHJAeHcaTopa B 8 pas, a MHAYKTHBHOCTL KATYIIKK yBe-
JHYNTE B 2 pasa?

8.39. Kaxos auanasoH 4acToT cBOGOAHBIX KoJeOGaHHII B KOHTYDE,
eCJIH ero UHAYKTHBHOCTE MOXKHO naMeHaTs ot 0,2 xo 20 MT'H, a siek-
TpoeMKocTs KoHgencaropa — or 200 n® go 0,02 mrd?

8.40. KonebaTensHEI KOHTYD reHepaTopa paguonepejaTiiKa HMe-
€T aJeKTpoeMKocTs 3,5 nd u uHayKTuBHOCTH 14 MxI'H. Kaxopa anmuHa
PaIHMOBOJIH, U3JIyUYaeMbIX aHTEeHHOH 3TOro pajguonepesaTynka’

8.41. OneKTpPOoeMKOCTh BXOJHOTO KOHTYpa PagHONIPHeMHHKAa paB-
Ha 2 nd. Kakopa JIWHA BOJHBLI PASHOCTAHIUM, HA KOTOPYIO HACTPO-
€H 3TOT DAJAMONPHEMHHK, €CJH HHAYKTHBHOCTL BXOAHOro Kojaeba-
TeJibHOrO KoHtrypa 1,28 mxl'u?

8.42. IHAYKTHBHOCTE MPHEMHOTO KOHTYpa paJjHONpHEeMHHKA
paBHa 0,5 MI'H, a ero aJIeKTPOEMKOCTL MOKET H3MEHATLCA 0T 25 10
225 n®. B xakoM guanasoHe JJIHH BOJH MOXeT paboTaTe 3TOT pajHo-
IpUeMHHK?

8.43. [InuHy BOJHBI, HA KOTOPYI0 HACTPOEH pPAIHONPHEMHHE,
YMEeHbIIMINA B 9 pas, H3MeHHB 3JIEKTPOEMKOCTH BXOAHOro KoJeba-
TeJIbHOI'0O KOHTYpa. Bo CKOJBKO pas ee uaMeHnan?

8.44. Bo CKOJBKO pa3 HY)XHO M3MEHHUTH MHAYKTHBHOCTE BXO/JHO-
ro KonebareapbHOI0 KOHTYpA, YTOOH B 4 pasa yBeJHYHTL 4acTOTY, Ha
KOTOPYI0 HACTPOEH PagHONIPHEMHHK?

8.45. CxonpKO 3NeKTPOMArHHUTHEIX KOJeGaHHil NPOMCXOAUT B
aJIEKTPOMATHHUTHOM BOJIHE ¢ AJHMHOM BOJHBI B Bakyyme 25 ¢M B Tede-
HHe OZHOTO IePHOAA 3BYKOBEIX KoJefaHuil ¢ yacroroi 800 I'u?

8.46. PaguocTaHnus mepejaeT 3BYKOBOI CHUI'HAJI, YacTOTa KOTO-
poro 440 I'm. OnpenenuTe KOMUMYECTRO KONMEBGAHUI BRICOKOM YaCTOTHI,
TIePeHOCAINX OOHO KoJefaHHe 3BYKOBOH YacTOTEI, €CIH IMepeaaTYnK
paboraer Ha BOoJiHe gamuHOI 50 M.

=—ll TpeTnin ypoeeHsb

8.47. MoxxkHO JM BHIOpATH TAKYH CHCTEMY OTCYeTa, B KOTODOit
3JIEKTPOHHBIN Jy4Y B KHHECKOIle TeJeBU30pa He CO3JaeT 3JieKTpuye-
CKOro NnoJs? MarHUTHOrO moJa?
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8.48. B BaxyyMe paJMOBOJIHLI He ToOrJomaoTca. OJHAKO uyeM
Jalbeiiae oT BGMJIH HaxXogHuTCH MEXKIIJIAHETHBIH KOCMHYecKHI amma-
par, TeM GOJII)HJB OO HA OBITH MOIIHOCTE pajguoliepejaTdHKa IOJsA
cBA3u ¢ HUM. [Touemy?

8.49. B HeKOTOpO# TOUKEe NPOCTPAHCTBA MHAVKIIMS MATHHUTHOTO
IIOJIA EHGKTPOMaT‘HHTHOﬁ BOJIHBI H3MEHHAETCH OT HYJIAd 10 MaKCHMAaJb-
HOTO 3HAUEeHUA 3a 2 MKc. YeMy paBHaA AJIMHA BOJHBI?

8.50. [Inuua pamguoBoJaHEI B Bakyyme paBHa 60 M. 3a xakoe Bpe-
MfA HAIPAMKEHHOCTL 3JIEKTPHUECKOTO IOJA BOJHEL YMEHBIIMTCH OT
MakKcHMyMa 10 HyJaA?

8.51. KonebaTenbHblil KOHTYP PagHONPHUEMHHKA HACTPOEH HA JIH-
HY BOJHBI 1,5 M. BO CKONBKO pas HYKHO H3MEHHTH 2JeKTPOEeMKOCTh
KOHJEHCATOPA KOHTYpPa, 4To0bl HacTpouThCcA HA yacrory 100 MI'n?

8.52. lloposxHas cay:;xba A0 CBA3H ¢ MATPYJIBHBIMH MAaIIMHAMH
HCIOJb3VeT PAJHOBONHLI IJWHOM BoaHEI 24 M. KaxoBa asiextpoem-
KOCTBH BXOJHOIO KOHTYpa PaJHONPHEMHUKOB IATPYJILHLIX MAIIHH,
ecny MHAYKTHBHOCTE BXogHOro koutypa 0,5 MeI'n?

8.53. PaguonpueMHMK HacTpOeH Ha IpHeM DaJHOBOJIH ¢ AJWHOH
21 m. IIpu 3TOM 3JIEKTPOEMKOCTh KOHAEHCATOPa BXOJHOro Koseda-
TeJIbLHOrO KOHTYpa paguonpuemHuxa passa 20 nd. Kaxosa uHAYK-
THUBHOCTB KOHTYpa?

8.54, CKOoJbKO HeoOXOAHMMO CMEHHBIX KAaTYIIEeK BO BXOJHOM KoJe-
aTeIbHOM KOHTYpe, UTOGRI PAJAHOIPHUEMHHMK MOJKHO OBIJIO HacTpau-
BaThb Ha JIIOObIe PaguoCcTaslIuM, paﬁo'razom,ne B JHanasoHe OJWH BOJH OT
A =50mmoA = 1200 M? DieKTPOEMKOCTh KOHAeHcaTopa Komaeba-

min max

TeJLHOTO KOHTYPa MOkHO H3MeHATs or C, = 20 nd no C, = 180 nd.

8.55. AMniuTyAHOe 3HAUeHHe HaNpAMKeHHs Ha KOHJeHCaTope
BXOAHOro KonebarensHoro koutypa U = 20 MB, a amnnuryaHoe
3HaueHue CHJbl Toxa B KoHType [ = 8 MA. Ha rako#fl nmune BOJ-
HH paboTaeT paJgHONPHEMHHEK, €CIH 3JIeKTPOEMKOCTh KOHIEHCcaTopa
C = 2000 od?

8.56. JnexTpoeMKOCTh KOHAeHcaTopa KoJebaTelbHOro KOHTYpa
paBHa 2 MK®, HHAYKTHBHOCTh KaTyiuku 6 mI'n. MakcHManbHEIH 3a-
paag kougencaropa 0,4 mKn. KakoBo aMnauTyaHoe 3HaYeHHE CHIIBI
TOK& B KOHType?

8.57. KosebareapHbIit KOHTYP COCTOMT M3 KaTYIIKH HHIYKTHBHO-
creio 400 MxT'H ¥ KoHAeHcaTopa anexTpoeMmkocTsio 0,5 Mx®. Kon-
JleHCaTop TepBOHAYANBLHO 3apaauiau N0 Hanps:xeHus 65 B. Kaxosa
CHJIa TOKA B KOHTYPE K MOMEHTY, KOTJa HanpAsKeHue Ha KOHAeHCATO-
pe ymenbpuuiaocs 10 25 B? KoneGauna cunTaiiTe HezaTyXarolMMHU.
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@ 8.58. Ha pucyHkax npusejeHbl rpa@HMKH H3MeHeHHMIl Hampsie-
HHUA Ha KOHJAeHcaTope KonefaTeJLHOr0 KOHTYpPa M CHJBI TOKa B Ka-
TYWIKe 3TOro KoHTypa. HalifuTe 3JIeKTPOEMKOCTs KOHAEHCATODA U
HHAYKTHBHOCTHE KATYIUKH KOHTYpA.

LA
0,5}

@ 8.59. Ha xakoili MaKCcHMAaJIbHOH AaJBHOCTH L OT TejleneHTpa MOMX-
HO NPHUHUMATH TEJeNpPOrpaMMbl, ec/JM BBICOTA NPHEMHOR AHTEHHBI
h = 25 m? Tlepenariijas aHTeHHA TeJelleHTPa HaXOAUTCA HA BBHICOTE
H = 450 M.

8.60. Aurenna 0061aCTHOrO TeJIel[eHTPA HAXOAMTCHA Ha BHICOTE
150 m. Kakoif BEICOTBEI Jo/3KHa OBITE MauyTa NMPHUEMHOIl AHTEHHEI B
ToceNKe, YAAJeHHOM OT TejeneHTpa Ha 60 xm?
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ONTUKA

CaeT Moii, 3ePKAJIBIE, CKAMXH
Ia BCIO MDABAY JOJI0MHH...

A.C. Mywrun

9. 3AKOHbl FTEOMETPUYECKOW OMTUKN

1. B BakyyMe U B OJHOPOJHOI cpele CBeT paclupo-

cTpaHseTcs NPAMOJNHEHHO.

OTpasKeHHBIH Jy4 JEeKUT B OZHOH MJIOCKOCTH C

magaloiUM Jy40oM U TepIeHJAUKYJIAPOM, BOC-

CTABJIEHHBIM B TOUKE NAJEHMA Jyda; yroJa oTpa-

JKeHud [3 paBeH yriay nageHus .

3. IIpesomyieHHBIH JIyY J€XKUT B OJHOH IJIOCKOCTH
C NajalollyM JIYUOM M IepPHeHIHUKYJISAPOM, BOC-
CTaBJIeHHBIM B TOYKe MNajeHUdA Jyda; OTHOLIEHHE
CHHYyCa yIjla NaJeHudA O K CHUHYCY yIJa IpeJoM-

JIEHHUS Y oA MaHHBIX ABYX Cpell eCTh BeJIUYHHAa

sino
IIOCTOAHHAA: — =n.
siny

2

YCTHASA PASMUHKA

9.1. Kak npocto 1 Haie:XHO IPOBEPUTH IPAMOJUHENHHOCTh THHEH-
Ku? HaYepYeHHOH Ha Gymare JHHHK?

9.2. ITouemy npeAMeTH! He OTOPACHIBAIOT TEHb B IACMYDHBIH IeHb?
YHrto ABaseTCA UCTOYHUKOM CBeTa B TAKOH AeHb?

9.3. MoskeT s BePTHKAJBLHO [OCTABJIEHHLIH CTONO He OTOpAChHI-
BATH TeHb B COJTHEYHBIH JeHb?

9.4. Korga HepoBHOCTH Jgoporu orbpachiBailoT 0Oojiee AIWHHBIE
TeHH — B COJIHEYHBIH JeHb WJIM HO4YbIO IIPH OCBEIleHHUH JOpOTH (da-
paMu aBToMoOusa?

9.5. [Touemy TeHb Ha 3eMJIe OT HOT YeJIOBEKA PE3KO OYepueHa, a
OT I'OJIOBLI — HMeeT paclJblBYaThble IPAHUIILI?

9.6. BecnomuuTe ciosa u3 ckasku A. C. IlymkuHa:

«CBer MOii, 3epKaJblle, CKayKHu
Jla BCIO MPaBAY AOJIOMKH...»
Beio u mpaBay roBopuT 3eprasibie?
9.7. KakuM fABJIAeTCA OTpaKeHHe cBeTa OT KHHO9KPaHa: 3epKalb-
HBIM WJIH paccessHHBIM (auddysHbiM)?
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9.8. Yemy paBeH yros majeHus Jydeil Ha IJIOCKOe 3epKAJO, €CIH
YroJI MeXxAy Jy4OoM M IUIOCKHM 3epKayioM paseH: 20°7 40°?7 60°7 90°7

9.9. Yemy paBeH yros majeHus Jydeil Ha ILIOCKOe 3epPKaJjo, eciu
YroJ MexAy IajallluM Jy4YoM M oTpa)eHHbIM pasen: 20°7 40°?
60°? 90°? 120°?

9.10. JIyu cBeTa najaer Ha MJIOCKOE 3epkajo. Bo cKogbpKO pas yroa
MEXKAY MafgalolluM H OTPasKeHHBIM Jy4oM OoJiblie yrja najgeHusa?

9.11. IIpu KakoM yrJle majeHus Jy4a Ha 3ePKAaJIO NaalIKK | OT-
pasKeHHBIH JYYH COBNAJAIOT?

9.12. Yron nageHus ay4a M3 BO3AYXa Ha MOBEPXHOCTH CTEKJIa pa-
BeH HyJ10. YeMy paBeH yroj npejoMieHus?

9.13. JleficTBUTENbHBIE MM MHHMBIE H300paskeHUs HepPeBbEB Ha
fepery osepa JaeT BogHad IJaagb?

=1 MNepBbiii ypoBeHb

9.14. Cronbrko Bpemenu uugetr cseT oT Connua no IInyrona? Pac-
crosane or Conrna ao Ilnyrona cuuraiite paBHBIM 6 MJIpJ KM.

9.15. Kakyio BeJIMUMHY MOKHO M3MEPATh B CBETOBBIX romax? BhI-
pasuTe cBeToBOM rog B CH.

9.16. Paccrosnue ot 6amxkaiimeit 3Bezasl (IIpokcuma Ilenrtaspa)
no ConHna ceerT mpoxoauT 3a 4,3 roga. BripazuTe paccTOsHHE OT
Conanna zo Ilpoxcuma IlenTaBpa B MeTpax.

9.17. llTect BBICOTO# 1,5 M, ycTAHOBJIEHHBIH BEePTHKANBHO, OTODA-
cbiBaeT TeHb AnuHOH 1 M. Kaxosa yraoeas seicoTa Conuma?

9.18. IlpegMeTr HAXOAUTCA HA PAaCCTOAHHM 15 ¢M OT IIOCKOro sep-
kaga. YemMy paBHO pacCToAHMe OT IIpeaMeTa [0 €ro usobpaskeHus B
3epkaue?

9.19. CeeToBOl JIyu IajaeT Ha IJIOCKOE 3ePKaJI0 IM0J HEKOTODBIM
yrioM (CM. PUCYHOK). 3epKaJjio IIOBOPAaYMBAIOT 110 YACOBOM CTpesKe Ha
30°. B KaKyi0 CTOPOHY H HA CKOJBKO [IOBEDHETCHA OTPAYKEHHBIH Jyu?

9.20. Ilepea nOCKHUM 3epPKaJIOM HAXOAUTCS CBETAIAACA TOYKA S
(cM. pucyHok). ['me nomxen pacnonararses HabuawogarTensb, 4Tobbl Bu-
AeTh nsobpaskeHue TOUKH S B 3epkaje?

Se
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9.21. VroJs nageHus Jy4ya U3 BO3AyXa HA [I0BEPXHOCThb IIPO3PavYHO-
ro miaactuka pasen 50°, yroa mpesomaenus — 25°. Kakor nokasa-
Teslb TIPEJOMJIEHUS 3TOrO ILIACTUKA OTHOCHTENBHO BO3ayxa?

9.22. Bononaa, HaXoAANMIICA HA JHE 03epa, HAampaBuJ ay4 ¢oHa-
pPA HA [OBEPXHOCTL BOABI. YTOJ najgeHuda jgyua paseH 25°. Haiigure
YroJ IIpeoMJIeHUs JIyua.

9.23. Vroa nageHHsA Jy4a M3 BO3AYXA HA IIOBEPXHOCTHL BOJALI pa-
BeH 30°. HailijuTe yros npejoM/JeHHA U yTI0oJ Me¥AY IPeJIoMJIeHHBIM
JY4OM ¥ IOBEPXHOCTBIO BOJBL.

== ] Bropon ypoBeHb

9.24. [ToueMy 3pad4oK HAIIETO rjasza Ka)kercs YepHBIM?

9.25. Mo:kHO 11 BMecTO 6eJIoro aKpaHa B KMHOTEaATpPe MCIOJIbL30-
BaTh IJIOCKOE 3epKaio?

9.26. [Touemy Js1y4 OPOMKEKTOPA XOPOIIO BUJEH B TYMaHe W ropas-
J0 XyiKe — B UHCTOM NPO3PAaYHOM BO3AyXe?

9.27. B conneuHoe yrtpo uesoBek poctrom 180 cm orBpaceiBaer
TeHb AJUHONH 4,5 M, a mepeBo — TeHb gnunoil 30 m. Kakosa Beicora
Jepesa?

9.28. Ha poBHOI IrOPM30HTAJIBHON ILIOLIAJKE CTOAT ABA BEPTH-
KaJbHBIX cTos10a. Beicora neproro crosiba 3 M, BeicoTa BTOporo 1 M.
MoxeT JH TeHb INepBOro crojba OBITH KOPOYe, 4eM TeHL BTOPOro
cT00a, ecJaHd MCTOYHUKOM CBETA SABJIALTCH:

a) CoJIHIIe;

6) Gouapn?

CnenaiiTe cxeMaTHYeCKMe PUCYHKH, [IOACHAIOI{HE Balll OTBET.

9.29. Isa )OTOKOPPECHOHAEHTA, HAXOAAIIHMECH B 3 M OoT Gepera
PeKH, OJHOBPEMEeHHO (oTorpadupyioT NPOIJILIBAIIIYIO 110 peKe Ha
paccroaaun 60 m or Gepera Gap:xy aaunaoit 100 M. CHUMKH nOJay4YH-
JMCh HEeYIAYHBIME: Ha OJHOM U3 HUX CTOAllee Ha Bepery aepeso 3a-
KpBIBaeT HOC Gap:H, a Ha APYyroM — KopMmy. Ha KaxkoM paccTosHUM
JAPYD OT Jipyra HaxXOAHJHUCH (DOTOKOPPEeCIIOHIeHThI?

9.30. Mansuuk aep:uT Ha paccrosuud 60 cM or riasa cnuueu-
Hblil Kopofok. KopoGox sakpbiBaeT MOJIOBHHY dTaykel 3gaHusA, pac-
noJioxxkeHHoro B 450 m or manpumxa. Kakosa BbicoTa 3maHud, eciu
BBICOTA CIIMYEYHOTO KOpobka paBHa 5 cM?

9.31. MeTeopoaoruuecKknii 30HI NMpeacTaB/sgeT cob0il BO3AYITHBIHN
map paguycoMm 7 M. OLeHHTe BLICOTY, ¢ KOTOPOl 30HJ B SICHYIO [IOI'O-
Iy nepecraeT oTbpachiBaTh TEHb Ha NMOBepXHOCTh 3emun. Cumraiire,
4TO BO BpeM# noabema 3oH#a COJHIE HAXOAHUTCS B 3eHHTE.

9.32. Tenp OT KapaHjAllla, OCBELIEHHOIO HACTOJBHON JAMIIOI,
nagaeTr Ha crosi. ONUIIHTE, KAK M3MEHAIOTCSA PAasMep ¥ BHUJ TEHU IO

48



Mepe HepeMellleHHsA KapaHZalla OT JaMIbl K crouay. O0biICcHHTE 9TH
H3MEeHeHHdA, cIejiaB cXxeMaTHYeCKHe PHUCYHKH Xoja leqeii ANA OBYX
[OJ0MKEeHUH KapaHaamia. [IposepbTe cBOe pellleHre Ha OTbITe.

9.33. ¥Yron Mexay mafaioIluM JIy4oM M ILIOCKOCTHIO 3epKaja
paBeH yriy MemxIy NafalouIuM Jy4YOM H OoTpaskeHHBIM. YeMy paBeH
yroJs nageHus?

9.34. IloyemMy HOYBIO JIy’Ka HA HEOCBEIEHHOH Jopore KaskeTcs
BOXMTEIIO TEMHLEIM IIATHOM Ha cBeTJIOM (oHe?

9.35. ITocrpoure msobparkenme npeamera AB (cM. PHCYHOK) B
miockoM zepkane. Onpefennre rpadpuyecku obgacTs BHAEHHS 3TOTO

npeaMera B 3epraJjie.
/ ’

A

9.36. [TocTpoiiTe n3obpaxenue TpeyronsHuka ABC (cM. PHCYHOK)
B IJIOCKOM 3epkajie. Onpeaennre rpapudecky obaacTs BUAEHUA H30-
OpaxeHud.

B

LN

9.37. JIy4 cBeTa nafaeT Ha IJIOCKYIO MPAHULY pasfela ABYX Cpel.
VYroa nagenus paseH 40°, yroa mexuy OTpa’KeHHBIM H IpPeJOMJIEH-
HeIM sydyamu 110°. Hemy paBeH yroJ mpejoMmaeHnA?

9.38. Yros Mexay OTpasKeHHLIM ¥ NPEJOMJIECHHBIM Jy4YaMy PaBeH
100°. KakoBa cyMMa yrJoB MajeHUA U NpeJoMIeHHA?

9.39. Ha pucyHke u300paskeHOo MpeJiOMJIeHHe JIyda CBeTa Ha rpa-
HHLe JByX cpeld. Kaxaa cpesa onTHuecku 0oJiee mIoTHAA?

9.40. Vron nagesns nyua pasedH 30°, yrog Meiy OajaioluM K
npejgoMiIeHHbIM aydamu 135°. B kakoil cpene Jyd pacopocTpaHAaICA
BHAYaJIe: B ONTHYECKH GoJiee IJIOTHON MM MeHee IIJIOTHOM?
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9.41. AKBaJIaHTHCT, HAXOASACH [10J] BOAOH, OIPeJesIn, YTO COJHeY-
HbIEe JIVYH COCTABJSIOT C BepTUKAaNbo yroa 32°. Kakosa BeicoTa COJH-
1a HaJ TOPM30HTOM A HabJroaaTens, HaxoAderoca na 6epery?

9.42. Korga HA IOBEPXHOCTh IPO3PAYHOH MMHAKOCTH Hajaer cBe-
ToBO Jay4 mox yriom 30° K IOBEPXHOCTH, yroJ IpeJoMIeHUsA COo-
crasasier 40°. Kakum Gymer yros mperoMiIeHHH, eCIH YIrojJ Memay
NafaoUMM JYYOM H MOBEPXHOCTBIO IKHAKOCTH YBEJIHYHTE K0 60°?

9.43. CeeroBoii Jiyu ujer u3 cpeasl I B cpeay 2 (cM. PUCYHOK).
Haiinure mokasaTenb NPEJOMJEHHA BTOPOH Cpebl OTHOCUTENRHO
nepBoOi.

9.44. JIyu cBeTa NepexoAUT M3 CTEKJa B BO3IYX. YIOJ TPEIoM-
JIeHHSl JIyda B JBa pasa IIpeBhIIaeT yroJa naneHua. Hailigure ath
YIJIBL.

9.45. KakuMm go/skeH OBITH yroJa NafleHHs CBeTOBOTO Jyda M3
CTeKJIa Ha I'PaHULY Dasfiesia «CTeKJIO» — «BOAa», UYTOOBLI YIroa Memxay
OTpaKeHHBIM U IIPEJOMJIEHHBIM JYy4YaMi ObLI ONpPAMBIM?

9.46. [lokakuTe, YTO IMOCJE MPOXOIKIEHHUS Uepes ILI0CKONapal-
JeJBHYI0 NJACTHHKY CBETOBOH JIy4 cMellaeTcd B CTOPOHY, He H3Me-
HAA HANPaBJIEHHUA.

- 9.47. Ilokasareqs OpeJOMJIEHHA MDO3PAYHOH IKHIKOCTH pa-
peH 1,6. Yemy paBeH npejelLHBIH yroJ IIOJHOTO OTPAXKEHHH CBETa
Ha TPaHHIlE 3TON KUAKOCTH C BO3AYXOM?

=8 TpeTtun yposeHb

9.48. Onbim @uso. CBeTOBOl NYUYOK IPOXONUT dYepe3 Y3KYIO
Ipopesb MeXAY 3yOLAaMU Bpallaollerocs Kojeca, OTPaskaeTcs OT 3ep-
KaJla, PACIIOJIO}KEeHHOr0 Ha paccTosHuH 8,7 KM 0T Kojeca, W BO3BpAa-
maeTca K HabAIOAAaTeNno, ONAThH MPOXOAA MEXAYy 3ybllaMu Kojeca.
IIpu Kakoif MHHHMAJLHOH YacTOTE BPAIlleHUA KOJIeca OTPAsKeHHbIH cBeT
He Oyzer BuzeH Hab/I0gaTeN o, ecian obilee uucso 3youos pagso 7207

9.49. [Ipn nmoBTOpeHun onbiTa Puso (cM. NPEALIAYIIYIO 3aJa4y)
YACTOTY BpAIleHHUS KoJeca MOoCTeneHHO yeBeaudusaioT. Ilocie mepso-
ro MCYEe3HOBEHUsA OTPAXKEHHBIN CBeT MOABJAETCA M OIATH HUCYE3aeT.
Cuenyroliee noA8leHiué OTPasKeHHOr0 CBeTa MPOHUCXOJHT IPH YacToTe
Bpalenud xKojeca 30 ¢ '. Ha KaKoM paccTOSHHH OT KoJieca HAXOJHUT-
csi 3epPKAaJio, ecly YHUCJIO0 3yOIOB Ha Konece paBHO 5407
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9.50. Ber cTonTe Ha Gepery peku, a Ha IPOTHBONIONOMHOM Bepery
HaxXOAHUTCH JePeBo, BBICOTA KOTOPOro BaM HuaBecTHa. QUHUINKTE CHO-
€00, ¢ DOMOLIBI0 KOTOPOTO MOHO U3MEDUTh IIMPUHY DEKH, €CJIH B
BallleM PACIOPAKEHUN eCTh NHHeilka ¢ JeJleHUuAMH.

9.51. Conneunsie nyuu nagaror nod yraom 50° K ropusonty. Kax
HYKHO DACIIOJOMKHUTH ILIOCKOE 3ePKaJio, 4TOOBI OTPasKeHHbIe JYYH
OBITM HANPABJIEHBI BEPTHUKAJILHO BBEpPX?

9.52. CostHeYHEIe JYYH COCTABJSAIOT € MOBEPXHOCTHIO 3eMJIH YTOJI
40°. Tloxg KaKHM YIJIOM K TOPU3OHTY CJENyeT PACIOJOMKHTE ILIOCKOe
3epKaJo, 4TOGbl OCBETHUTH JAHO TIyOOKOro KoJonmna?

9.53. HacTp NpAMOJHHEHHOr0 OTPE3KA MKEJE3HOLOPOYKHOIO II0-
JIOTHA NPOXOAUT Yepes TyHHe b, Korga BelCOTA COJNIHLIA HAJ IMOPU30H-
ToM cocraBiser 40°, TeHU CTOALIMX V HACBIIH CTON00R MapaijiebHbL
NOJIOTHY M HaIIPaBJEHBI OT TYHHed. [[og KAKUM YIJIOM K FOPHBOHTY
cJIedyeT pacuoJIOMKUTh 3€PKAao, YTo0bl OTPAXKEeHHBIH OT HEro CoJHed-
HBIIl CBeT IIPDOHMK B TYHHeJIb KAK MOXHO Janblie?

9.54. 3aropalomuii Ha CKAJe YeJOBEK pasIIaJbIBAeT CTOAIIYIO
HenojajleKy AXTY (CM. PHCYHOK). JIyuu oT BepxXyIIKH Mad4Tel, IOMNa-
Jaoliue K HeMy B Iiasa, o6pasyior ¢ ropudoHToMm yroia o = 17°, Jlyun
OT BEPXYILUKH MaduThl, NONAJAlON[Me K HEMYy B rJjasa [0CJIe OTpaike-
HHA OT ITOBEPXHOCTH BOJALI, 06pa3yIioT ¢ ropu3oHTOM yroa ff = 25°,
Kaxopa Bricora H MauTsl Haj ypOBHEM BOAEI, €CJH IJa3a 4YejOoBeKa
HaxXoJATCHA Ha BbicoTe h = 3 M HaJ] yPOBHEM BOIbI?

9.55. [Iea BepTHKAJLHEIX 3epKaja 00pasyioT ABYrPAaHHEBIA [ps-
moii yron. Ha ogHo #3 HMX mafaer rOPM3OHTAJBHBIA JIy4 CBeTa M IO~
cJle OTpa)KeHHA IajaeT Ha BTopoe aepkano. Kak MsMeHuTCa Hanpas-
JIeHME PAacIpOCTPaHEeHHSA CBETA IIOCJIe OTPAMKEHHA OT JBYX 3epKaJ?

9.56. Cersmascsa Touka S HAXOAUTCA MEKAY NBYMSA 3epKalaMH,
00pasyloImuMy ABYTrpPaHHBIH npamoit yroua. ITocTpoiiTe Bece naobpaxke-
HHA TOUKH S B 3epKajiax.

9.57. Eciu cMOTpPeTh CBepXy Ha HerTyOOKHMIA BOLOEM C YUCTOH BO-
AI0#, ero raybuHa KaykeTcsA MeHbINe, 4yeM Ha caMoM jene. ITouemy?
Bo ckonbko pa3 menbuie?
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@ 9.58. B nuo Gacceiina BMOHTHpOBaHa JaMmouka. Kormga raMmodka
rOpMUT, HA MOBEPXHOCTH BOALI BHAEH CBETJLIH Kpyr auamerpom 4 M.
Kakosa raybuna Hacceiina?

9.59. Vron majeHusi CBETOBOTO JydYa HA CTEKJAHHYIO IJIOCKOIA-
palIeJIbHYK IJACTHHKY TOMIMUHOH 3 cm pased 60°. Onpezenmre
JJMHY NYTH JydYa B IJACTHHKE M CMeIleHHue Jyda.

9.60. IIpoiinsa yepes CTEKJAHHYIO ILJIOCKOMAPALIeTbHYIO ILIACTHH-
KV, CBeTOBOII 1y4y cMecTuscsa Ha 10 MM, Yroa nmageHus ayua paseH 50°.
KakxoBa tonmuna miacTuaKn?

9.61. IIpesIOMIAIOIIHI YTOJ () CTEKJIAHHON IPU3MBI (CM. PHCYHOK)
paBen 60°. Yron mazenus nydua Ha rpadgb npuamel o = 30°, Haitgu-
Te YroJl OTK/JIOHEeHHMA Jy4a OT IepPBOHAUAIBHOIO HANDABJIEHHMS I[OCJE
NPOXOMIEHUA Yepesd IPUaMY.

CIOBHO CMOTpPHIIE B OMHOKJIB NEPEeBEPHYTHINH —
Bcee, uTo czafu ocTasiock, YMEHBIICHO...

K. Cumonos

10. JINH3bl. TNA3. ONTUYECKUE MNMPUBOPLI

+

~ |
|
SI

i
d

YCTHASA PASMUHKA

10.1. Kax mooxHO o hopme CTeKJIAHHON JNH3B! y3HATH, cOOupar-
mras aTo JIMH3a UJIH pacceHBaloman?

10.2. TToueMy B CONHEUHBIH JeHL HEJAb3A I[OJHMBATL I[BETHl B
cany?

10.3. Kakoe usoOpaskeHye HA3bLIBAIOT MHHUMBIM?

10.4. Kakoe usofparkeHue — [eUCTBUTENILHOE HJIM MHUMOE —
MOKHO HaOII0IaThL HA dKpaHe?

10.5. ITouemy GoKyc pacceMBaouieil IMH3LI HA3LIBAOT MHUMbBIM?

10.6. Cobuparomias JIuH3a AaerT ma3obpaskeHWe IpeMeTa, HAXO-
pamerocs 3a ee poxycom. Kax MaMeHHTCS THN H300paXKeHus, €CIH
npeaMeT MOMECTHTh MeXAY JHUH30M u ee Poxycom?
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10.7. Yem oTaMuamTCH APYT OT APYra JHH3BI, ONTHYECKAS CHJA
OJHOM U3 KOTOpLIX paBHa +1,5 anTp, a Apyroi —1,5 anrp?

10.8. YTo 00IIETO MMEIT ONTHYECKAdA CHCTEMA Ijla3a U ONTHYe-
cKa#a cucrema ¢oroaniapara?

10.9. Kax uamensoTca GOKYCHOE PACCTOAHME U ONTHYMECKAs CHIa
XPYCTANMKA TIJa34, KOTAA YeJOBEeK [ePeBOAUT IJIasa CO CTPAHMILLI
KHUATH Ha o6JaKa 3a oKHOM?

10.10. MoHO M B TeJIECKOI YBHAETh MYXY, CEBIIYIO HA O0BEK-
TuB?

=] MNepBbiii ypoBeHb
10.11. ®oxrycHEIEe PACCTOAHUA TPeX JHH3 COOTBETCTBEHHO DABHEI
0,8 M, 250 cm u 200 mm. KaxoBa onTuueckas cuja KaKJoH JTHH3BI?

10.12. KaxoBrs! hoKyCHBIE PACCTOAHNA JINH3 C ONTHYECKHMMHM CHJIA-
mu 0,8, 2 u 4 antp?

10.13. Haiigure nocrpoenueM (puc. a—z) usobparkeHne Ipeame-
Ta A B cobuparlieil JHH3e U OIpejesuTe THUN H300paxkeHuna (mei-
CTBUTEJBHOE HMJIM MHHUMOE, YBEJIMYeHHOEe MM YMEeHEBIIeHHOe).

Al e A T s

2F F 2FFl

o

2F F

1o
:

= ] Bropon ypoBeHb

10.14. TToueMy BOTHYTaf CTEKJIAHHAA JHMH3A B BO3AYXe SABIAETCA
paccenBalolneil, a BhIIyKIaa — cobuparomein?

10.15. Ha pucyHKe IoKasaHa IVIaBHad onTHYecKas ock MN ToH-
KO# JIMH3BI, CBETAIIAACA TOYKa A M ee u3obpaxenue A . Haiigure
NOCTPOEHHEM IIOJIOKEeHHNe ONTHYECKOr0 eHTpa JHH3EI U ee POKYCOB.
Onpegennre Takke THUI JHH3BI (COOMpPAIOLIAA HJIM DPACCEHMBAIOILAA)
U TUN U300paskeHuA (NelCTBUTeIbHOe HIM MHUMOE).

oA,
A

-
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10.16. Ha pucyHKe MoKasaHbl IJIaBHAaA onTHYecKas ock MN JuH-
3l M X0J omHOro mu3 Jydei. Haiigure mocTpoeHneM mnojo:xernue ¢o-
KYCOB JMH3KIL.

10.17. Ha pucyHke nmokasaH xoj nyua | yepe3 coOOHpPArOLIYIO JTHUH-
3y. IToerpoiiTe nanbHeHIINE X074 ayua 2.

2

10.18. Ha pucyHke npuBefeHbl IJaBHAs onrudeckas ocek MN
JauH3b1, npeamer AB u ero uzobpaxenue A B . Haitnure rpagpuveckn
MOJIOMKeHHe OIITHYECKOTo eHTpa U (POKYCOB JHH3EI.

B

M A'N
A

B,

@ 10.19. ITpeamer BBICOTOH A = 2 ¢M HAXOJUTCHA HA PACCTOSHUM
d = 40 cm or auH3bl. JIMH3a AaeT M300pajKeHHe 9TOro IpeIMeTa Ha
9KpaHe, paccTosgHKe 10 Kotoporo f = 60 cm. Onpegesnre PoKycHOE pac-
cTosHNE F ¥ ONTHYECKYI0 cHIy D JUH3bI, BbICOTY H M300pakeHus.

10.20. ITpeamer BBICOTOH 6 MM HAXOAMTCA HA PACCTOSHHE 24 ¢M
oT cobupalomeil JuH3bI ¢ GOKYCHBIM paccrosHueM 8 cm. Kakopa Bei-
cota uszobpaskenus npeamera?

10.21. PaccrosaHue Me:xAy NPeAMETOM H €ro JefCTBHTEIbHBIM
naobpaxenuem pasuo 45 cm. Kakoso QoxycHoe paccTosHMe JHH3BI,
ecau udobpaskeHue B 2 pasa Oonabine npenmera?

10.22. Kakue nuH3H (COOMPAIOIINE HJIH PACCEHBAIOIIHE) B OUKAX,
npenHasHavYeHHBIX IUIA Gnmsopykux niogeir? Orser obocHyiite.

10.23. Kakoe yBeJudeHHe AaeT Jyna ¢ (POKYCHBIM pPaccTOAHHEM
3 cm?

10.24. KaxoBo (hokyCHOE paccTOAHHNE JNYIIEI, KOTODaA AaeT 7-KparT-
HOe yBenuuyenue?

54



10.25. YBenuuenne obbexTuBa mMuKpockoma paBHo 25. Kaxoso
yBeJIH4eHHe MHKDPOCKOIIA, €CJH yBeJlH4YeHHe oKyJadapa 127

10.26. KakoBo yBeauueHue TejiecKona, ecyu (OKYCHOE PACCTOAHHUe
obbexTHBa B 150 pas mpessimaer GoKycHOe paccTosHHE oOKyiapa?

=M TpeTui yposeHb

@ 10.27. TTocTpoiiTe msobpaxkenue TOUKH A, Jemxalneil Ha TJIaBHOIT
ONTHYeCKOH ocH cobupaloleil JUH3EI (CM. PUCYHOK).

A | &
o
10.28. Ha pHcyHKe NMOKa3aHLI CBETAINAACA TOUKA A U ee u30Opa-
HKeHHe A‘L’ HaxogAlHeca Ha IJISBHOM OIITHYECKOH OCH JIMH3bI, 4 TaK-

ke ontudeckuil nentp O nmuH3bl. OnpenenuTe BUJ JUH3LL (cobupaio-
masa Uau paccenBaromasn). Halfigure nocrpoenneM (hOKYCHI JHHSBI.

A A, 0]

10.29. B Boze ueNOBeK BUAMT padMbITHIE KOHTYDbI OKPYIKAIOLMX
ero npeaMeToB. O3HAYAET JIM BTO, YTO 10, BOJOH I'Ia3 CTAHOBHUTCA OYeHb
OIH30PYKUM WM O4YeHb JasibHo30pKuM? OBocHYiiTe cBOil OTBET.

10.30. Ber Hamin ouxku. Ilpegnoskure cmocob, ¢ MOMOIILIO KOTO-
pOT0 MOXHO ONpeflelINTh, OJU30PYKOCTE MJIM HAJTBHO30PKOCTh Y HX
BJIAAENbIA.

10.31. ManeHbKHMI IpPeAMET MOXXHO XOPOLIO PacCMOTPETh ¢ MAJO-
ro (meHbiure 10 cM) paccToaHUA Yepe3 MajleHLKOe OTBEpPCTHE (JuameT-
pom or 0,5 1o 1 MM) B JucTe KapTOHa MMM depHoii 6ymaru. Kakos
OPUHOMI JeHCTBHA TAKOro NPOCTOro ONTHYECKOro npubopa?

10.32. @®oxrycHoe paccrosnue oO6BEKTHUBA ¢oToammapara pPABHO
35 mm. Kakum RO/3KHO GBITH DACCTOSHHE OT IIEHTPa OOBLEKTHBA M0
IJIeHKHM IPH cbeMKe yjaJjieHHbIX o0bexToB? Kak cieayer maMeHUTh
3TO paccTosiHMe, 4Tobb! (hoTorpadupoBaThs GINM3KHEe IpeAMeTHI?

@ 10.33. ®PororpadupoBanue 3naHuA BeicoToit 20 M IpoM3BOZAT C
paccroaaua 85 M. PoKycHoe paccTosHue o0beKTHBa (oToammapara
paBHo 34 mm. KakoBa BricoTa M300pakeHus 3[aHUsA HA MJeHKe?

10.34. Kakoe usobpaxenue (JefCTBUTENLHOE MJIM MHMMOe, Ipd-
Moe HaK o6paTHOe) JaeT MUKDPOCKOT?

10.35. 3aBucuT JH yBeJHYEHHE TeJecKolla OT pajuyca ero ob6mb-
exktuBa? J[1s1 4ero ypeJMYMBAKOT pajuyc o0beKTHBa?
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TopuT, KaK XBOCT LIABJIWHUIA,
Kaxux useros B HeM HeT!
JlunoBbiii, KpacHkIi, CHHUI,
BesieHbIH, KeJaTh [BeT!

C.A. Mapwak

1. UHTEPOEPEHLUUA N INDPAKUUA CBETA.
CBET W UBET

YCTHAS PASMUHKA

11.1. Bnarogapa kakoMy SBJIEHHIO IIPH OCBelleHWH GeJbIM CBeTOM
MBIJILHOTO MY3BIPA MBI BUAUM pajyKHble IATHA?

11.2. TloueMy BO3ZHMKAIOT pajy’KHEIE TI0J0CH B TOHKOM CJIO€ Kepo-
CHHA, IJaBaIlero Ha MOBEPXHOCTH BOABI?

11.3. IloueMy KpBLIBA CTPEKO3 MMEIOT PAAYHHYIO OKPAacKy?

11.4. Yem 00BACHATE PAJYIKHYIO OKDPACKY JHCKOB JJIS JIA3€PHBIX
[IpOUTPBIBATE TN ?

11.5. IIpu H3roTOB/IEHMH HMCKYCCTBEHHBIX MEPIAMYTPOBBIX IIYTro-
BHI] Ha UX IIOBEPXHOCTH HApe3alT MeJbYalInyio IITPUXoBKY. Iloue-
My IOCJIe 3TOTO IYTOBHIBI IPUOOPETAIOT PALYIKHYIO OKpacKy?

11.6. Ecin, npuinypus rias, cMOTpeTh HA HUTH JAMIOUKH HAKA-
JHBAHHMA, TO HUTh Kaercsd OKaHMIeHHOH cBeTJbIMH Gamkamu. ITo-
uemy?

11.7. IIpu CHIBHOM HarpeBaHWM CTaJbHBIE H3JENHs OKPbIBAIOT-
cA LBeTHOH NaeHKo#l (uBeramu mnobeskanoctu). Kak o6bACHUTHL 3TO
ABJIeHHe?

11.8. ITouemy npu HabGM0OAEHUN MBLILHON IJIEHKH, 06pasoBaHHON
B IJIOCKO# BEPTHKAJBHON DAMKe, MOXKHO 3aMEeTUTh, YTO UHTepdepeH-
HOHHBIE IIOJIOCKH] ¢ TeUeHHeM BPEeMeHH NepemenanTrcd?

11.9. O6nacHUTe NPOMCXOKACHHUE LBeTa CHHel OGyMard M CHUHEro
CcTeKA.

11.10. Ecoin mocMOTpeTh uepe3 KpacHOe CTeKJIO Ha GesIbIil CBeTHIIb-
HHEK, TO OH Ka)kerca KpacHbiM. [Touemy?

11.11. Ha gerckom pHcYHKe IIOKasaHbl Bce IBeTa paayru. Kaxkumu
MBI YBHJAMUM 9TH I1[BETA IIPH KPACHOM OCBEI[eHUN?

11.12. On1HEAKOBBI JIM CKOPOCTH PAacpOCTPaHEeHUA KPACHOT0 U (hHo-
JIeTOBOIO H3JIyueHHil B Bakyyme? B Boge? OObACHHUTE CBOH OTBeT,

11.13. C oaguHAKOBOH JM CKOPOCTBH) NPHUXOAAT K IDAHUIIAM aT-
mochepsr 3eman or ConHIA BOJHBI KPacHod M (HONETOBOH YacTH
cnekrpa? OQuMHAKOBA JH UX CKOPOCTEL B aTMocdepe u B j1000# HHOH
cpene?
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11.14. Yenopeueckuii rias BOCHPUMHEMAET KaK BHIUMBIH CBeT
3JICKTPOMATHUTHOE H3JydeHHUe ¢ AJIHMHOH BOJHBI B Bakyyme ot 400
no 780 um. KaxkoB gHamazoH 4acToT BHAHMMOTO H3JyYeHHA?

11.15. Hacrora opanxkesoro csera 5 - 10" I'uy. Haiigure aauny
BOJIHEI 3TOTO CBETA B BAKyyMe.

11.16. Yacrora sneKkTpoMarEuTHOro uaaydenus 9 - 10 I'm. Ka-
KOBa AJHMHA BOJIHBI 3TOI0 M3JIyUeHHs B Bakyyme? BocupuHHMaeT JiH
YeJOBEYECKHH a3 TO M3JyYeHue Kak BHJUMBIA cBeT?

11.17. CeeroBasi BosHA uyacroToii 4,8 - 10" ' pacupocTpaHsercs
B crekje. KakoBa JiuHa BOJHBI?

11.18. [lnnua BosnHBI cBeta B Bakyyme 450 Hm. KakoBa yacrora
9TOi1 CBETOBOH BOJIHLI?

11.19. [lniuHa BOJHBI OpaHyKeBoro ceera B Bosgyxe 600 num. Haii-
JUTE 4aCTOTY BOJIHBI.

11.20. CeeroBas BosiHA yacroroil 7,2 - 10" T'y upu pacmnpocrpa-
HEeHUM B NPO3PadyHOl cpese umeer AauHy BoaHbI 312,56 mm. Kakosa
CKOPOCTh CBeTa B 3TOH cpene?

== ] Bropoi ypoBeHb

11.21. MoryT i HHTepdepPHpPOBATL CBETOBEIE BOJHEBI, HAYIHE OT
JIBYX 3JIEKTPUYECKHX JIaMII?

11.22. Jlyun Genoro ceBera NagalT HOPMAJIbHO Ha TOHKYIO IIPO-
3pavHyI0 IJeHKY. B IpoxondileM cBeTe IUIEHKA KaKeTCH JKeJTOoi.
Kaxoil oHa OyJeT Kas3aThCA B OTPAKEHHOM cBeTe?

11.23. YacToTa KOrepeHTHBIX CBETOBBIX BOJIH OT MCTOUHMKOB A H
B pasna 6 - 10" I'u. KakoB pesyabTarT HHTEP(EPEHIIHHN CBeTa B TOUKEe
orpesxa AB, orcrosmei Ha 0,25 MKM OT cepefuHEI 3TOr0 oTpe3ka?

11.24. MoxHO 7M CcO3JaTh ONTHYECKUH MMKDOCKOI, IO3BOJIAIO-
M pasriIsieTb aToMbl?

11.25. Ceer nepexofuT U3 crexJa B BakyyMm. MameHseTcs ju 4a-
CTOTa CBETOBOM BOJIHBI?

11.26. CseTr nepexoAHuT M3 BO3AYXa B BOAY. Kak MaMeHseTcsa AJIH-
Ha BOJIHBI cBeTa?

11.27. B Bosayxe anuHa BoaHb! cBeta 700 um. Kakosa IJIHHA BOJ-
HBI 9TOr'0 CBETA IIOCJe IIepexoia B BOAY?

11.28. [Inuna BoJaHbI cBeTa B Boge 435 uM. KakoBa JiuHA BOJIHBI
9TOr0 CBETa B BO3Ayxe?

11.29. CKONIBKO [OJIMH BOJIH CBETOBOTO M3JIYYEeHUS YACTOTOM
4 - 10" T'ny yxJaasiBaeTcss B BaKyyMe Ha oTpeske 1,5 m?
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11.30. Trkaubp oceBemeHa OenblM cBeroM. Kakoil kaxkercss 2Ta
TKaHb, €CJAM OHA:

a) morJiolaeT Bech NajfaroIuil CBeT;

0) oTpaskaer Bech NAfalOIHA CBET;

B) norjomaer 50 % sHeprum a000M Magaioied CBeTOBON BOJIHBI?

11.31. PucyHok caesiaH 3ejJeHBIM (GJOMacTepoM Ha 0enoM JIHCTe
Oymaru. IIpu KakoM OCBEeLIeHMH PUCYHOK CTAHOBMTCH [IPAKTHUYECKH
HEBUAMMBIM?

11.32. PucyHOK cpesiaH KpPacHbIM (hoMacTepoM Ha GesoM JIHCTe
Oymaru. Yepes Kakoe CTEKJO HAJ0 CMOTPETb IPH JHEBHOM CBETE Ha
3TOT JIMCT, 4TOOBI PHCYHOK CTaJ MPAKTHYeCKH HEeBHAMMEIM?

1.33. Kakumu GyayT Ka3aThes 3ejeHble JUCThA DACTEHHH, OCBe-
IIeéHHbBIE KPACHBIM cBeToM?

11.34. Bozny ocBeljalor 3ejIeHbIM CBETOM, AJHMHA BOJHBI KOTODPOTO
B Bosayxe 500 um. KakoBa pnuHa ceeroBoit BonmHBI B Bome? Kakoii
LBeT BUAUT YeJIOBEK, OTKPBIBIIIHI I1as3a moj Boa0H?

11.35. Ha pucynke cxeMaTHYecKH H300pakeHbl BOJHBLI KPAaCHOTO,
¢uoneToBoro u keytToro ceera. KakoMy LBETY COOTBETCTBYET Kai-
nas BoJHA?

VWWWW AN NN

11.36. IToyemy cucTeMa IIBETHOTrO TeJeBUAEHUA OCHOBaHA Ha TIPH-
MEHEeHHH TPeX IIBeTOB — KPACHOT0, 3eJIeHOT0 U CHHero?

11.37. TlokasaTesnb IpeJOMJICHMS BOALI AJ14 KpacHoro csera 1,331,
a jqua ¢duonerosoro — 1,343. Ha CKOJIBKO OTIHUAIOTCH CKOPOCTH
9THX CBETOBbLIX BOJIH B Boje?

11.38. V3kuil mapa/iensHEEBIil IYUYOK COJIHEYHOrO CBeTa IajaeT Ha
TOBEPXHOCTb BOABI oA yraom 45°. TlokasaTesb MpeJOMJIEHHS BOIbI
JJiA KpacHoro ceera 1,331, a nna duonerosoro — 1,343. Haiigure
YroJa Mexny KpaCcHBIMH K CpHOJIeTOBb]MH Jy4YaMH B BOJe.

=8 TpeTnin ypoBeHb

11.39. CBeToBBIE BOJHBI B HEKOTOPOIl TOUKe NMPOCTPAHCTBA B3aHM-
HO racAT Apyr apyra. Kyna «ucuesaer» UX sHeprus?

11.40. IIpn nomMolI¥ ABYX LIejed Ha dKpaHe MOJYYHJIH HHTephe-
PeHLHOHHEBIE n0J0ckl. Yro GyaeT BUAHO HA DKPAHE, €CJIH:
a) OgHY M3 1eseil 3aKpBITh MJIOTHON ByMaroi;
0) HCTOYHHK CBETA CHAYAJA NPHKPHITH KPACHBIM, a mMoTOM (hHO-
JIETOBBIM CTEKJIOM?
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11.41. Ha CTeKJIAHHYIO ILIACTHHKY HAHECTN TOHKMIH CJON YHCTOTro
COUpTa ¥ HAGJI0ZAalOT B IJIACTHHKE OTPAXKEHHe IOpsIeii aJleRTpHYe-
ckoit maMrouky. CoycTa HEKOTOpOe BpeMs CJIOH CIupTa npuobperaer
JIErKY10 PanyKHyio okpacky. O6bACHUTE 3TO ABJEHHUE.

11.42. Ecan B TeaTpe BCTATH 3a KOJIOHHOH, TO apTHCTa He BHIHO,
HO TOJIOC ero chablreH. [louemy?

@ 11.43. IloueMy AN 3anpelalOIUX CUTHAIOB HA TPAHCIIOPTE IIPU-
HAT KpacHbIH nBer?

11.44. Ha JIyHe BO BpeMs JIYHHOTO «XHA» Hebo uepHoe. Ilouemy
JKe Ha 3eMJIe JHeM HeGO OKpallleHO B pasHBIe TOHA (B 3aBUCHMOCTH OT
BpPEMeHH CYTOK M COCTOSAHHA aTMocdepsi)?

11.45. Tlouemy Connue unu JlyHa npuobpeTaoT KDACHBIH OTTe-
HOK, KOr/la HaXO[AATCA HU3KO Haj ropu3oHTOM?

11.46. IToyeMy 3UMOI B SICHYIO IIOTOJY TEHH [€DeBheB HA CHery
HMEIT roiyboBATHI OTTEHOK?

11.47. Tlouemy BUAHEIOMMUICA HA TOPHU3OHTE JeC KAXKeTCA He 3ee-
HBIM, a4 NOJEPHYTHIM roJIy00i ALIMKON?

11.48. Xopoiio a1 IpPOXOAUT yIbTpadUOIeTOBOe U3JyYeHHe ue-
pes crekao? I'me ciaegyer aTo YYHUTHIBATE?

11.49. MoryT nu [Be «pa3HOIBETHLIE» CBETOBBIE BOJHEI, HAIPHU-
Mep KpacHOT0 M JKEJTOro H3Ny4YyeHWil, UMeTh OJWHAKOBBIE JJTHHBI
BoutH? Ecam MOTyT, TO IPH KaKHMX YCJIOBHAX?

11.50. ITouemy OpM NPOXOMIEHUH Yepe3 TPeYroJbHYIO CTeKJAH-

HYIO IPH3MY IIMPOKOr0 My4YKa 0eJoro cBeTa pajy:HAas OKpacKa Io-
SAIBJIAETCHA TOJBKO V KpaeB myuka?



KBAHTbI, ATOMbI, A4PA,
SNIEMEHTAPHbIE YACTULbI

Ilocie mAaTHAECATH JeT pasgyMUil # Tak M He
[IpubIM3HIICHA K OTBETY Ha BOTIPOC, YTO JKe TaKoe
KBaHTBI CBETa.

A. dithwmeitn

12. CBETOBbIE KBAHTbl. ®OTO3 P ®EKT

. 2
E=hv,hv=4A + 2%

BBIX 2

YCTHASA PASMUHKA

12.1. Yto zoBOro BHec DHUHIITEHH B pasBHUTHE KBAHTOBBIX Ipe.-
cTaBJIeHHUI 110 CpABHEHHIO ¢ Tumore3oil Ilinanka?

12.2. Kakue zakoHOoMepHOCTH (oToadderTa HEBOZMOKHO 00BAC-
HHTEL C IIO3UIMI KJIaccHuecKod Musuru?

12.3. Kakue GakTsl CBUJETEJBCTBYIOT O HAJUYUH Y CBETA BOJIHO-
BBIX CBOHCTB?

12.4. Kakue paKTsl CBHAETEALCTBYIOT O HAJMHYHH YV CBETA KOPIY-
CKYJIAPHBIX CBOMCTB?

12.5. Kakue sakoHOMepHOCTH (oToa(p(erTa Helnb3d OOBACHUTH
Ha OCHOBe BOJIHOBOH TeOpPHH cBeTa?

12.6. Yro raxoe xpacHas rpanuna doroadderxra? Yem ona ompe-
nenseTca?

12.7. Kak o0bACHAETCHA CYILECTBOBAHME KPACHOH I'DaHULBI (OTO-
atderTa HA OCHOBE NMPEACTABIEHUA O CBETOBBIX KBAHTaX?

12.8. IToueMy A1 pasHBIX BeILECTB KpacHasd rpaHuna Goroad-
(dexTa MMeeT pasaMYHbIE 3HAYCHUAT

12.9. Hacrora cBeTOBO# BOJIHBI OT NMEPBOTO MCTOYHHUKA B 1,5 pasa
foJblle, YeM 4YacTOTa CBETOBOH BOJHEI 0T BTOoporo. CpaBHHMTE dHED-
ru¥ (POTOHOB, UCITYCKAEMEIX 3THMH MCTOUHHUKAMH.

=] MepBbiA ypoBeHb

12.10. BripaauTe B IKOYISIX W B 3JEKTPOH-BONbTAX 3HEPrHio ¢o-
TOHA YABTPadHUOJIETOBOrO H3JIyUeHHusa yacToToi 6 - 10'° ',

12.11. V kakoro csera — KPAaCHOI'0O HJH 3€JeHOT0 — 3Heprusa ¢go-
ToHA bosbmie?
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12.12. CpaBuuTte smepruu GOTOHOB BHAMMOTO CBeTa, WHMpaKpac-
HOT'0, YJABTPa(HOIETOBOTO H DEHTTeHOBCKOIO MaJIyUYeHHIt.

12.13. Ha noBepXHOCTE MeTaana NagalT (OTOHEI € BSHepruei
2 3B. MoskeT jii CBOGOAHBI 9JIEKTPOH B METAJIJIE IIOTJIOTUTE SHEPTHIO
1 aB? 2 3B? 3 aB? 4 5B?

12.14. Kpacuas rpasuna ¢oroapperra 114 HUKexXA pasHa 248 HM.
Byzer nu nabniozarsces Goroad@eKT IpHu OCBEIIEHNH HHKEJI CBeTOM
¢ gnuHoi BoxHe! 300 EM? 200 HMm?

12.15. KaxoBa paboTa BbIX0Ja 3JIeKTPOHOB M3 METAaJJia, eCJAM HOJ
nfeiictBueM (OTOHOB ¢ 3Heprueii 4 aB ¢ MOBEPXHOCTH MeTANNA BBI-
JeTaroT (GOTODIEKTPOHLI ¢ MAKCHMAJBLHOH KHMHETHUECKOH sHeprueit
1,8 aB?

12.16. IIpu doroaddexre ¢ MOBEePXHOCTH METANJIA BBLIETAIOT
3JIEKTPOHBI C MAKCHMAILHON KHHeTHUecKoH sHeprueit 1,2 a3B. Kako-
BA SHEPrus MaJalolUX Ha MOBEPXHOCTh ()OTOHOB, ecau paboTa BLIXO-
Jla 3JeKTPOHOB M3 JaHHOro Meraya 1,5 aB? fAsnsercs ju najgarwiiee
Ha MOBEPXHOCTH H3JIyUYeHHEe BHAUMEIM CBETOM?

= ] BTopoi ypoBeHb

12.17. Haiignre sHepruio (hoTOHa BHAHMOrO CBETa C AJAMHON BOJI-
Hbl 500 M. BripasuTe OTBET B JIKOYJIAX H 5JeKTPOH-BOJILTAX.

12.18. Haiigure sHeprumo (poToHA BHAMMOIO CBETA ¢ AJIHHOH BOJI-
usl 600 EM. Bripasure sHEPruw B J3KOY/IAX U B 3JIEKTPOH-BOJBTAX.

12.19. Onpenenure KPacHyIO rpaHuny dorosddexTa A :
a) Ana IMHKA;
6) nad okcupga GapHs.

12.20. Kax U3MeHATCA MaKCHUMaJbHAA KHHETHYECKAasd DHEPrHs
(hOTOIEKTPOHOR M 3aJeP)KUBAIOIIEe HANPSKEHMe IIPU YMEHbIIEHUH
JJIMHBI BOJIHBI M3JIy4YeHUs, BhI3bIBaoIero (oroahdert?

12.21. Kax U3MeHAIOTCA NPH yAANeHUH HCTOYHMUKA CBETA OT BAKY-
yMHoOr0 GoTosIeMeHTa:
a) MaKCHMAJIFHAS KUHETUYeCKAasa 3HePIHa (JOTO3JEKTPOHOB;
6) xonrduecTBO (HOTOBIEKTPOHOB, €MKECeKYHJHO BBLIETAIOLIAX C
MIOBEPXHOCTH KaToza?

12.22. PaGora BbIXOAA 9I€KTPOHOB B3 HATPHA paBHa 3,6 - 10 '? k.
Bosrukaer su oroadrpert npu obiyyeHNH HATPUA BUAMMBIM H3JIY-
yeHueMm? WHMpaKpacHbIM?

12.23. IIpn ocBelleHNH MOBEPXHOCTH MeTaJ/la CBETOM HaCTOTOM
5 - 10" I'u BeLIETAIOT (PoTORMEKTPOHEI. KakoBa paboTa BeIXOAA 3JieK-
TPOHOB M3 MeTaJljla, ecJM MAaKCHUMAaJbHad KHHEeTUYeCKadA IHeprus
¢oroanexrporos 1,2 3B?
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12.24. Onpeaenure HaHGOJIBIIYIO CKOPOCTh 3JIEKTPOHOB, BhLIETEB-
LIMX U3 Le3Nnd OPH OCBEIeHWH ero cBeToM yacroroi 7,5 - 10 I'm.

12.25. Pabora BeIXOJa aJeKTPOHOB U3 kagMus pasHa 4,08 sB. Ka-
KOBA 4acTOTa CBeTa, eCJH MAKCHMAJbHAA CKOPOCThL (POTOITEKTPOHOB
7,2 -10° m/c?

12.26. KakoBo 3ajep:KHUBalollee HAIpPAXKeHHe A BJIEeKTPOHOB,
BBIPBAHHBIX YJIbTPA(GMOJETOBBIM H3TYyYeHHEM € [AJIMHOH BOJHEBI
0,1 MKM 13 BOJILMPAMOBOH IIJIACTHHBI?

12.27. MamepenHoe npu Gotoadderre 3HaAUEHHE 3a/lePIKUBAIOLLIE-
ro HanpsixeHus passHo 2,4 B, Haiigure 11uHy BONHEI Iajamplilero €Ha
MOBEPXHOCTh H3JIy4YeHHs, ecau paboTa BeIX0/a 2J€KTPOHOB U3 MeTall-
aa 2,4 - 107" Tax.

12.28. KaxoBa MakcuMaJbHasi CKOPOCTH (DOTO3JIEKTPOHOB, BbLie-

TAIIIUX MPH AeHCTBHH HA NMOBEPXHOCTh HHHKA YJIbTPa(QHOJIETOBOTO
M3JYYeHHd ¢ IJIHHOHM BoJHBLI 150 HM?

12.29. ITagaronnii Ha IOBEPXHOCTb KATOA HKEJITHIH CBeT BHI3EIBA-
et (doroaddext. O6sa3aTensHO 1 BOSHUKHET (poToadeKT mpu ocse-
IIeHUH KaTOoJa CHHHM cBeToM? OpaH;KeBbIM CBeTOM?

=8 TpeTuih ypoBeHb

12.30. Ha CKOJBKO HAA0 H3MEHHTh YACTOTY IANAIOIIEero Ha II0-
BEPXHOCTL METAJIIA M3JIYUeHHd, YTOOE MAKCUMAJIbHAA CKOPOCTE (ho-
ToaseKTpoHoB yBenuuuaack or 500 go 800 km/c?

12.31. KaxoBa MakCcHMaJbHasd CKOPOCTE (POTO3JEKTPOHOB IIpPH
JeMCTBUM HA KATOJ CBeTa JJIUHOW BOJHBI 450 HM, ec/iu KpacHas rpa-
Huna goroadderra aaa ganuoro karoga 600 um?

12.32. Ha pucyHKe IpeACTaBJeH pe3yjbTaT dKCIEePUMEHTAJLHOrO
MCCJIeZ0BAHUS 3ABHCHMOCTH MAKCHUMAJBLHON KHHETHYECKOM JHepPruu
()OTO37IEKTPOHOB OT YACTOTHI MANAIOIIEr0 Ha KaTol (oTo3IeMeHTa cBe-
Ta. Mcnons3ysa aTH peayibTaThl, onpeaeanTe (B 2J1eKTPOH-BOJILTAX) pa-
00Ty BBIXOJA 9JEKTPOHOB M MAaKCHMAJLHYK KHHETHYECKYIO 9HepPrHio
(oTO27EK TPOHOB NIpK YyacToTe magawouiero ceera 7 - 10 I'm.

E, ., »B
2,0

1,51
1,0
0,51

077274 6 8 v,10"Tq
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12.33. ©0T021€KTPOHLI, BLIPBAHHEIE C NTOBEPXHOCTH METAJIA U3-
JyueHueM 4actoroit v, = 2 - 10" ', HOTHOCTBIO 3a/IePKHBAIOTCA TOD-
MOBALIUM 3TEKTPUYECKUM MoJleM Npu Hanpsxenuu U, = 7 B, a us-
JydYeHHeM 4acToToit v, = 4 - 10" 'y — npu Hanpa:xenuu U, = 15 B.
Kakoe snHaueHue mocrosHuHoN IInaHKa NOJy4YaeTcas HA OCHOBE OTHX
SKCNepHMMEeHTAJNBHBIX ﬂaHHbIX?

12.34. Korga Ha [OBEPXHOCTH MeTajla JeicTBYyeT H3JydeHue
anuno#t BonHbl 500 HM, 3agep;kuBaroiee Hanpsa:xkeHue pasHo (0,6 B.
KaxoBo sajep:xuBalolllee HAPsAKeHWe IPH AefCTBUY HA 3Ty [I0BEPX-
HOCTh M3JIVYEHHHA JIUHOHN BOJHEI 350 HM?

Eie, OLITH MOKET, Kam bl aToM —
BceneHnasd, rae ¢To ILJIaHeT;

Tam Bce, UTO 3/1eCh, B 06BEMe CHKATOM,
Ho rakke To, 4ero 3gecek Her.

B. BEpiocos

13.CTPOEHUE ATOMA.
ATOMHDBIE CIMNEKTPbI. JIA3EPDI

YCTHAA PAZMUHKA

13.1. Ha ocHOBaHMM KaKHX 3KCIIePUMMeHTAJbHBbIX JaHHbBIX Pesep-
Gopn chOpMYNTHPOBAT MIAHETAPDHYIO MOJENb aToMa?

13.2. flapo aToma M 97€KTPOHLI MMEIOT PA3HBIE BHAKH 3aPANOB U,
CJIeJOBATEJIBHO, NPUTATHBAIOTCA APYr K Apyry. O6bacHuTe B pam-
Kax IJIAHETAaPHON MOJEJIH ATOMA, IOYEeMY JJeKTPOHBI He MafaloT Ha
Aapo.

13.3. MoKHO JM NOPHMEHATH 3aKOH KyJoHa AJA BBIYHCIEHHHA
CHJIBI B3AUMOJEMCTBUA alb(ha-yacTUIBI C AXPOM ATOMA 30JI0TA B OIBI-
Te Pesepdopaa?

13.4. Kakue KjaccuyecKHe NMpPeACTABICHUA O ABHIKEHHMH U B3aH-
MOJefiCTBHM YACTHI] JIe}KaT B OCHOBe Teopuu Bopa?

13.5. B uem 3akJ0UaeTcsa NPOTHBOPEUHE MEXAY IJIAHETAPHOH MO-
feapio atoma 1o Pesepdopzay 1 3akoHaMH KiIaccudyecKol ¢usnku?

13.6. B uem 3aKJIOYAIOTCA HPOTHBOPEYHMA MEKIY IIOCTYJaTaMH
Bopa u sakoHamMM KJjaccH4ecKol (U3uKn?

13.7. IIpu KaKOM YCJIOBUH aTOM He HM3JyYaeT dHEePruio?

13.8. B pesyibTare KaKHX NPOMCXOAAILMX B ATOMe M3MEeHEeHHH
BO3HHKAET Uanydenune?
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13.9. Kakue MaMeHeHHUs] NPOUCXOAAT B ATOME B pE3YyJLTATe II0-
TJIOLLEHHA H3IYYeHUA?

13.10. B KakoM COCTOAHUM HAXOAMTCHA BelIecTBO, MMEIOIIee JH-
Hel4aTbli CleKTp HenycKaHua?

13.11. Yem omnpejensiercss 4acTOTa H3JIVUEHHA aTOMa IO TEOPUHU
Bopa?
13.12. Kaxyio cpeiy Ha3LIBAIOT AKTHBHOM?

13.13. Yo MOKHO cKasaTh O (POTOHAX, BXOAAIUX B COCTAB IIYUKA
Ja3epHOro H3Ay4YeHus?

=] MepBbin ypoBeHb

13.14. Yramure, npu KaKUX Mepexojax aToM U3TyYaeT dHEepruio,
a IpM KaKHX — NOIJO0IIaer:

a) mepexoj ¢ MepBOro SHEPreTHYeCcKOro YPOBHSA HA UeTBEPTHIH;

0) mepexoJ co BTOPOT0 SHEPreTHYeCKOTo YPOBHA Ha MEPBBIH;

B) mepexoJ co BTOPOT0 SHEPreTUYEeCKOT0 YPOBHA Ha TPeTHil;

') mepexo/l ¢ TPeTLero IHePreTHUeCKOro YPOBHA HA IepBHIi.

13.15. IIpu nepexojie aToMa ¢ OHOTO 3HEPTETHUECKOTO YPOBHA Ha
APYroy ucnyiieHn Qorol sHeprueii 1,5 aB. Yeeauumniach UM yMeHb-
HIAJack B pe3yjbTaTe lepexoga sHeprud atroMa? Ha CKOJILKO?

13.16. IIpn mepexoze aroMa ¢ OAHOTO JHEPTETHUYECKOT0 YPOBHH
Ha ApYyro# norjiouieH otoH yactoroi 6 - 10" T'u. Yeeauumaach uau
VMeHBIIMJIACkE B pesyibraTe nepexona aHeprus aroma? Ha xaroe
3HaYyeHue?

13.17. IIpu o6yueHHH aTOM BOAOPOJA TIepeles U3 IePBOro aHep-
reTU4YecKoro COCTOAHUA B TpeThe. Ilpu BO3BpalieHHH B UCXOJHOE CO-
CTOAHHE OH CHAauaja Iepelies] M3 TPeThLero COCTOSAHUS BO BTOpOE, a
3aTeM M3 BTOPOro B neppoe. CpaBHuTe aHEPrun (OTOHOB, MOTJIOIIEH-
HBIX M M3JIYYEHHBbIX 4TOMOM.,

13.18. MuHNMAaJIbHAA YaCcTOTA MBJIyYeHHUA, KOTOPOE MOKET HOIJIO0-
TUTEL aTOM, HaXOAAUIHICA Ha IEPBOM dHEPreTHYECKOM YPOBHe, paBHa
2 - 10" T'u. KakoBo «paccTosiHue» B JHKOYJIAX MEMIY IIePBEIM U BTO-
PBIM 3HEPIeTHYECKUMM YPOBHAMU aToma?

= | Bropoi ypoBeHb

13.19. Kaxue 13 pasperkeHHBIX TA30B JAl0T JHHedaThle CIeKTphI
UCOYCKAHUSA W MOIJIOLIEHWA: MeTaH, HEOH, YIVIEKHCJLIH ras, rejuii,
pajioH, BOAAHON IIap, Iapsl PTYTH, CEPHUCTLIH ras?

13.20. Kakoe BeiecTBO faeT JHHeHYaThle CHEKTPhl MCHYyCKAHUA
U TOTJIOLeHUA:

a) TBepAbIi KHUCJIOPOX;

0) HHUAKHIE KHUCIOPOX;
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B) pa3pe’KeHHBbI aTOMapHbIi KHCJIOPOM;
r) o30u O,;
a) xucaopon O,?

13.21. B 10MHHECLEHTHBIX JIaMIaxX Mapbl PTYTU MPH NPOXOKIe-
HUM TOKA HCIYCKAIOT yJabTpaduonerosoe uaayuenue. Haxonamuiics
¢ BHYTDEHHEH CTOPOHBI CTEHOK DOAJJIOHA JAMIIBI CJIOH JIOMHHOMOPA
MOrJIOMIAET 3TO HANYYEHHE W HCIYCKAeT BUAMMBIN cBeT. CIIONTHBIM
MM JUHEHYATHIM ABJIAETCA CIHEKTP yJAbTPa(HOoJeToBOTO H3JyYe-
HUA?

13.22. Kakoii cneKTp — HeNnpephIBHBIM MK JUHeYaThIi — MOX-
HO HAOIIJATH ¢ MOMOIILIO CIEKTPOCKONA OT CJIEAVIOIIMX HCTOYHH-
KOB: CIIHPAJIH JIEKTPHUECKOH IIJIMTKH, PACKaJeHHOI0 KYyCcKa MeTanu-
J1a, Ta30BOM ropejakn?

13.23. Ilpu nponycKaHHH TOKA 4Yepes Napbl PTYTH 9HEPTHA aToMa
PTYTH TIOCJIe CTOJKHOBEHUSA ¢ DJEKTPOHOM yBennuuBaercsa Ha 4,9 5B.
KaxoBa anmHa BOJIHBI M3JIyUeHHA, KOTOPOe HCIYCKAlOT ATOMBI PTY-
TH IIOCJIe 3TOro?

13.24. Ha pucyHKe NOKa3aHbl JHEPreTHYeCKHe YPOBHHM aToMa.
Crpesnkamy 0603HaUEHBI IepeX0ALl MesKAY ypoBHAMU. IIpu kakoMm ne-
pexojie TMPOMCXOMUT IOIVIOIEHHe MIJIYYeHHs? HCOYCKAeTCA Haayue-
HUE ¢ MAKCUMA&JIBHON JJIMHON BOMHEI? HCIYCKAeTCA U3JIyYeHHe C MakK-
CHMAaJILHOM YacToToi?

13.25. Kakyw poas B pafoTe Jasepa HMrpalT MeTacTabuIbHBEIE
VPOBHH ATOMOB?

13.26. IToueMy NpM HCHOJB30BAHHH BBIHYKAEHHOI0 M3JIyYeHMS

y/aeTca MOJY4YUTh IPAKTHYECKH He PACXOJAUIICA CBeTOBOH ny4yok?

=8 TpeTun yposeHb

13.27. ATomM BOJOpOAA IIPH liepexXxoje U3 OAHOI0 CTAIMOHAPHOIO
COCTOAHHUA B JPYroe HCMYCKAeT IOCJeJ0BATEJIbHO (B4 KBAHTA C IJIH-
Hamu BoaH A, = 4050 BM u A, = 97,2 M. OnpesienuTe U3MeHeHNe
9HEpPruH aToMa.
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13.28. Ha pucyHKe NOKa2aHbl JHEPreTHUYeCKHE YPOBHM aToMa.
Crpenkamu 0603HAYEHBI TIepeX0libl Mexk Ay ypoBHaMH. Ilyers }\., — IJIUHA
BOJIHBI M3JIYUEHHUHA, UCIYCKAEMOT0 MJM IOIJIOLIAeMOr'o IIPH COOTBET-
cTByIOIEeM nepexojie. Beipasure:

a) A, uepes A, U A

6) A, uepes A, u A

B) /.. yepes A, U A

13.29. Ha pucyHKe HpUBEJEHbI TPH CHEKTpa uU3jy4deHus. Bepx-
HUIH CHeKTP NPHHAIJIEXHUT HEKOTOPOMY YHCTOMY raasy, JBa OCTAJb-
HBIX — CHEKTpaM rasoBblx cMeceli. B kKako#l u3 cMecell colepHUTCAH
ras, CIeKTP KOTOPOTO MpeACTaBJeH Ha BepxHeM pucyHke? O0bscHU-

Te CBOH OTBeT.

13.30. Cronpko ¢dorToHOB HCHyCKAeT 34 IoJyaca Jiasep, eciu
MOIIHOCTE ero wuanydenus 2 wMBr? [Inm#a BoJIHBI H3NYy4YEeHUA
750 HM.

13.31. Pas"ocTs 3Hepruil AByX ypoBHe# (MeracTabuibHOrO U He-
BO30V3KIeHHOr0), HCIOAL3YEeMEIX IpH paloTe Jasepa, paBHa 2,1 3B.
KakoBa pmauHa BOJHBI JasepHoro uaiaydyenua? HKaxkoBa MOLIHOCTb
H3Jy4YeHUs Jasepa, ecid KaxKAyl ceKyHAay ucnyckaerca 10'® ¢oro-
HOB?
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Koneuno, 3jieck ecTh CBOA TPYAHOCTE: KBAaHTOBOMEXa-
HHYeCKOe IIOBeleHMe Belllel Ypea3BLIYaiHO CTPaHHO,
P. Peiinman

14. KBAHTOBASl MEXAHUKA

YCTHAA PASMUWHKA

14.1. Kakne 00'BEKTEHI, COIJIACHO NPEACTABJIEHHAM KJACCHYECKOH
(pU3UKH, UMEIOT BOJHOBYIO IIPUPOAY, & KAKHe — KOPIYCKYJIAPHYI0?

14.2. YTo TaKoe KOPIYCKYJIAPHO-BOJIHOBOMH Ayaausm?

14.3. IIpuBesuTe NpUMepbl HPOABJIEHHA BOJIHOBBIX M KOPIYCKY-
JAPHBIX CBOHCTB CBETAa.

14.4. IIpuBennTe IPUMEDPHI IPOABIEHHA KOPIYCKYJIAPHBIX U BOJ-
HOBBIX CBOICTB 3JI€KTPOHA.

14.5. Kax uacTuia MIM Kak BoJHA BeneT ceGs 9JIeKTPOH: &) B Te-
JIeBU3UOHHOM TpyOKe; 6) B 3JIeKTPOHHOM MHUKpPOCKOIEe; B) B aTrome?

14.6. IIpuBeguTe NpHMepPLl ABJIEHHH, KOTOPLIE XOPOIIO O0BACHA-
eT BOJIHOBAf TEOPHHA CBeTa.

14.7. IIpuBeuTe NPUMEpPHI ABJIEHUII, KOTOPbIe MOXKHO OOBACHHTD
HCIIOJIL3YA IPEeACTaBIeHNe 0 CBETOBLIX KBAaHTAaX.

=] NepBbifi ypoOBEHb

c E
14.8. YacToTy cBeTa MOXHO 3aIIHCATE ABOAKO: a) V = I; 6)v =

]
rae A — IJWHA BONHBI, E — 3Heprusa KBaHTa, i — NOCTOSTHHASA Hﬂa‘;l-l‘
rka. Kaxaa us 91ux GopMys sBIsAeTCA CIeACTBHEM BOJHOBOI TeOpHH,
a KaKas — KBAHTOBOM?

14.9. Kakue «BOJMHOBBIE» M «KOPIYCKYJIAPHBIE» XapPAKTEPHCTHUKH
cBeTa cBAsbiBaeT gopmyaa Ilnaska E = hv?

14.10. [TouemMy B KBAHTOBOW MeXaHHMKE IOHATHE TPAEKTOPHH HE
HMeeT cMEIcaa?

14.11. 3aBUCHUT 11 AIWHA BOJHBL e BpoiindA, cBABaHHOHN ¢ YacTH-
e#, OT MacChl ¥ CKOPOCTH 3TOH YaCTHILBI?

= | BTopoi ypoBeHb

14.12. Kak npoAaBaAeTCA COOTHOLIEHHE HeoNpeAeJeHHOCTe B MUK-
pomupe?

14.13. MosxeT JIH MHKDPOYACTHIIA C TOYKH 3PEHHT COOTHOLIEHHA
HeOIIpeJIe/IEHHOCTeH IOKOUTLCA?

14.14. Yem mMaccuBHee 4acTHIlA, TEM Jlerde INPeACKA3aTh ee I0JIO-
enue. Kax aT0 00'bACHUTDL?
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14.15. IloueMy COOTHOLIEHHE Heoupeje/leHHOCTel HecyllleCTBeHHO
LA MaKpPOCKONMYECKUX Tes?

14.16. Onpexenure AJNUHY BOJHBI Ae Bpoiins, cBsa3zaHHONE ¢ TbI-
anaKoi maccoit 0,001 mMr, KoTopas OBHMKETCHA CO CKOPOCTELIO H M/cC.
O uem cBUAETEILCTBYET MOJIYUEHHBIH oTBET?

14.17. BeiuncauTe AJHHY BOJHBLI e DBpoiiias, KoTopas COOTBET-
CTBYET 3JIEKTPOHY, ABHIKYIIEMYCA co cKopoctbio 107 m/c.

=21 TpeTun ypoBeHb

14.18. Kak Ha 0CHOBe COOTHOIIEHWH HeOolpeae/JeHHOCTel caenarTh
3aKJKYEHNE 0 TOM, 4YTO 2JEKTPOH B ATOME He MOKeT JBUTaTbCs IIO
KpVroBoit opbure?

14.19. Kak B OHOM U TOM 3Ke 00BeKTe MOI'YT COYeTAThCHd CBOI-
CTBA HEJEeTMMEIX UACTHI[ M DACIIPe/leIeHHBIX B IPOCTPAHCTEE BOMH?

14.20. Buiuucaure AJAMHY BOJHBL A¢ Bpoiis, cooTBeTeTBYIOLIEi
AJNEKTPOHY TOC/e pa3droHa B 9JIEKTPOHHO-IyUeBoil TpyOKe npu aHoj-
HOM HampsamxeHuu 2 KB.

14.21. Yepes y3KyI0 LIeJb MPOJETAIT 3JeKTPOHBI, HCIYCKaeMble
IEKTPOHHOH NYIIKOH. MOMKHO JIM TOYHO LIPEACKA3aTh YI'OJd OTKJO-
HeHUA ouepenHoro ajgekTpona? YTo mo3poafanT IpeacKasarTh 3aK0HbL
KBAHTOBOM MeXaHUKN?

14.22. Kakne u3 mepeuyrcJeHHBIX NOHATHHA Teopun Bopa mcmos-
3YIOTCS M B COBPEMEHHOH KBAHTOBOH MeXaHHKe:

a) opbuTa aJeKTpoOHA; B) CKOPOCTH 3JIEKTPOHA;

0) sHEpPrus aToMa; r) uacToTa OOpallleHns 3JeKTpoHa?

Bo Bcem MHe xoueTcs 10UTH
o camoii cyTH...
Jlo ocHOBaHMIA, 10 KOPHEIi,
Jlo cepaLieBHHEL.

B. IHacmepnai

15. ATOMHOE A4PO. PAOUOAKTUBHOCTDb

t
A A-4 4 A A 0 -
zX - zsz + 2He! zX - z+1Y + 6 N =N,-2T7

YCTHAA PASMWHKA

15.1. Mcnonesya [lepHogHUuecKy0 CHCTEMY XMMHYECKHX dJIeMeH-
toB [[. . Meuneneesa, onpejenure KOJHYECTBO IIPOTOHOB, HEHTpPO-
HOB M 3JIEKTPOHOB B ATOMax yriepoaa, ¢gropa, rajaius, monubdgesa.

15.2. Ucnonsaysa IlepuoguyecKy0 CUCTEMY XHMHYECKHX dJIeMeH-
toB JI. 1. MenpeseeBa, onpe/jesnTe KOJUYECTBO IPOTOHOB, HeHTpO-
HOB M 2JIEKTDOHOB B aToMax asora, octhopa, uEAMA, KaIMHA.
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15.3. CymecTByeT 11 aTOMHOE AAPO, 3apA KOTOPOTO MeHbIe 3a-
psaga nporoHa?

15.4. B agpe aroma XxuMuUdecKoro saemedTa 23 nporoHa u 28 Heli-
TpoHOB. HaszoBuTe 3TOT 3JIeMEeHT.

15.5. HasoBuTe XMMHYECKHIT BJIEMEHT, B ATOMHOM fALpE KOTOPOTO
ConeprKaTcs:

a) 7 MpOTOHOB U 7 HellTPOHOB;

6) 18 nporonos u 22 HeHTpOHA;

B) 51 nporoH u 71 HeliTpoH;

r) 101 oporor u 155 HeilTPOHOB.

15.6. B spe KAKOro 3JIeMeHTa COJepPKUTCA 14 TPOTOHOB U CTOJb-
KO »Ke HeMTpoHOB? B Apax KaKHX 2JIEMEHTOB COAEPIKUTCA pABHOE
YHCJIO IPOTOHOB H HEHTPOHOB?

15.7. B agpe aToma cepebpa 108 uacrui. Boxpyr sigpa obpamaerca
47 anextponoB. CKOJIBEKO B Aipe 3TOTO aToMa HEHTPOHOB M MPOTOHOB?

15.8. Ha pHCyHKaxX cXeMaTHYeCKHM ITOKA3aHbl HEKOTOpBIe SAApA.
Kaxkue um3 HUX NDPHHANIEMHKAT M30TONAM OAHOIO M TOIO e XMMHUe-
ckoro asemedta? HazoBuTe COOTBETCTBYION[HME M30TOIIBI.

15.9. Yem oTiHUalTCA 110 COCTABY AApa M30TONOB OepHIIMA iBe
u $Be?

15.10. CpaBHHUTE CBOMCTBA AMEPHBIX U ANEKTPHUYECKUX CHIIL.

15.11. MoryT JH TOJNBKO 3JeKTPUYECKHE CUJILI YJep:KHBAThH HY-
KJIOHEI B Aznpe?

15.12. Yo npeacraBasaioT coboii anbda-uanyueHne, 6eTa-u3IydeHHe
u ramma-uaaydesne? KakoBa Mx MpOHHMKAMIAA CITOCOOHOCTH?

15.13. Kakoe M3 pagMOAKTMBHBIX H3JMYyUYeHHH He OTKJIOHAETCA
MATHHUTHBIM U 3JIEKTPUUYECKHM MOJAMH?

15.14. Kax uameHdAlOTCA Macca M 3apAj sAjpa B pe3yJbTaTe HC-
MIYyCKAHHUA anb(a-4acTHIbI?

15.15. Kak M3MeHAIOTCA Macca M 3apAd AApa B Pe3yasTaTe HCIY-
CKaHUA GeTa-4acTUIBI?

15.16. Mo:keT Ju OpH pAgMOAKTHBHOM pacraje sapa HabIoJaThes:
a) yBeJTHUEHHe 3apsaja M Macchl S/pa;

6) yBennueHUe 3apsAfa ¥ YMeHbIUIEHUE MACCHI;

B) YMeHbIIIEHHE 3apALa U YBeJIWUYeHHe MACCHI;

T') yMEeHbIIeHHe 3apaaa M Macchl?
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15.17. Mo:HO JIH NOBJIHATL HA CKOPOCTL PAJHOAKTHUBHOrO pacia-
Ad BHeIIHMMH BOSﬂeﬁCTBHﬁMH: HarpeBanueMm, JIEKTPHYECKHM HJIH
MarHUTHBIM II0JIEM, MEXaHMYECKHMH BO3geHcTBHuAMMU?

15.18. Pacnagyres jm yepes CyTKH BCe siApa M30TOIa, NepPHOJ] I10-
Jypacnajia KoToporo paseH 2 u?

15.19. HO‘IBMY PagHOaAaKTHBHOCTE YpaHa 3a HeCKOJBKO JieT 3aMeT-
HO He U3MeHsAeTcHa?

15.20. MoskHO JiM MpeAcKas3aTs MOMEHT pacnajfa paaloaKTHBHOTO
appa?

=— | MNepBbIn ypoBeHb

15.21. Ioawsysices ITepuoguueckoil cHeTeMOl XUMHYECKHX dJIeMeH-
ToB [I. . MenpeseeBa, onpesesuTe coCTaB Aapa Kobanbra. Bamumim-
Te COOTBETCTBYIOIIEe CUMBOJIHYECKoe 0bo3HaueHne X,

15.22. Kakoe sapo obpasyercssi B De3yjbLTaTe ((-pacmaja I0Jo-
HUA-2127

15.23. IIpu B-pacnane us agpa ceurna-210 BLLTETAIOT 3MEKTPOH U
a"nTHHelTpuno. Karoe aapo obpasyerca B peayabrare [-pacnaga?

15.24. Bo 4yro npespamgaercsi siApo HaTpuA-22 B peayJabTare
B-pacnaza? SanuiiuTe ypaBHEHUE PeaKIUM.

15.25. Bo cKOJIBKO pa3 yMeHBIIAeTcs KOJIHYEeCTBO ATOMOB PajHoO-
AKTHBHOTO 3JIeMeHTa 3a JBa Iepuoja mnoxypacrnana?

15.26. Bo CKOJBKO Pa3 YMEHBIIAETCH KOJHUECTBO aTOMOB DaIHO-
AKTHBHOTO 3JIeMeHTa 3a NATH NepPUOLOB moJaypacnaza?

15.27. KoauyecTBO ATOMOB PaJMOAKTUBHOIO 3JeMeHTa YMEeHBIIN-
aock B 1000 pas. Cronbpko mponito nepuogoB noaypacnaga? Iaiite
npubIM3UTeNbHEIH OTBET.

== | Bropoi ypoBeHb

15.28. HazoBuTe XMMHYECKHI 3JIEMEHT, 3apsj Aep aTOMOB KO-
TOPOTO paBeH:
a) 4 - 10" Kui; 6) 5,6 - 1078 Kun; B) 8,8 - 1018 Kur.

15.29. Yemy paBHBI 3apAdbl AAep ATOMOB 3JEMEHTOB C MODAAKO-
BbIMH HOMepamu 1, 5 u 20 B [lepumognueckoil cucTeMe XMMHYECKHUX
anemenTor II. 1. Mengeneesa?

15.30. Bo croabKO pas pasMephl aToMa IIPeBLIIIAIOT pPazMephl
aapa? Bo ckoabko pa3 o0bem aToma Goablre o0bema Axpa? Iaiite
npubausuTebHbIe OTBETHL.

15.31. OguHAKOBBI JH AZEPHBIE CHUJIbI, AeHCTBYIOIIHEe MEXAY JBY-
M#A IPOTOHAMH, MEKAY AByMA HeHTpoHAMH, Me Ay IIPOTOHOM U Heii-
TpoHOM?
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15.32. MaiyueHue pagHoaKTHBHOrO Iperapara, HAXOASIErocs Ha
AHe KaHa/la B KyCKe CBEHHIA, pacllellyiAeTcd B OOHOPOAHOM MarHMTHOM
[oJjie Ha TPH IMyd4Ka (cM. pucyHok). Kakoil u3 aTux nyuykos obpasosaH
o-yacrunaMu? P-yacruuamu? y-usiaydennem? MarHurHas MHIYKLMSA
[I0JIA HANpPaBJeHa OT HAC MepPHeHANKYIADPHO IJIOCKOCTH PHCYHKA.

15.33. ¥Y3kuil ny4yox [B-u3nyyeHUs B OJHOPOAHOM MAarHHTHOM
mmojie 3aMeTHO pacimupdAercs. O ueM 3TO CBUAETENBCTBYET?

15.34. Ilouemy pacnaj ¥ feJeHHe TAMNKENbIX AJep NPOUCXOJAT TIPH
n060# TeMnepaType, 4 peaKIIMK CHHTe3a JEerkHX Afep — TOJLKO IpH
JIOCTATOYHO BBICOKHMX TeMmepaTrypax?

15.35. Banumure peakuun o-pacnaga ypasa *¥U u P-pacmana
ceuHna % Pb.

15.36. 3anumuTe ypaBHeHHe pacnaja sapa niayroHusa-239, B pe-
3yJBTaTe KOTOporo obpasyercsi aapo ypaHa-235. Kakasa yacTHa BeI-
JeTaeT nNpH pacnage?

15.37. flapo nmomnonus *Po o6pasoBanock nocje ABYX MOCAEN0Ba-
TeJILHBLIX C-pacnafoB. M3 Kakoro Aapa oHO ofpas3oBayoch?

239

WU mocne aByx

15.38. Kaxoii usoron ofpasyerca u3 ypaHa
[-pacnaZioB ¥ OZHOTO C-pacnajga?

15.39. fizpo Topma *2Th mnperepmeraer TpuW «-pacmaja U ABa
p-pacnaga. OnpeseanTe NOPSAKOBBIE HOMEDP M MaccoBOe YHCJIO obpa-

30BAaRBIIIETOCA Apa M HAa30BUTE €ro.

15.40. Bo uro npeBparuTca AApe u3oroma ypawa “%U mocie wre-
CTH (-pacnajoB U Tpex P-pacnazos?

15.41, Tlepuon noaypacnaga uoga-131 pasen 8 cyr. CKobKO IIpo-
IIEHTOB HAYAJBHOTO KOJHUYECTBA aToMOB uoja-131 ocranercsa uepes
24 cyt?

15.42. Ilepuox monypacnaja ceneHa-75 pasen 120 cyr. Croabko
IIPOLEHTOB aTOMOB 3TOr0 M30TONa pacnajgercsa 3a 840 cyr?

15.43. Macca paguoakTHBHOTO wu3oronma cepebpa 3a 810 cyrt
yMeHBIIHJIack B 8 pas. OmnpejesuTe Nepuoj IoJypacnaja AaHHOro
H30TOIA.

15.44. KakoB mepuoj NoJypacuaja pPagHOaKTHBHOIO M30TOIA,
ecau 3a 12 4 B cpeanem pacnagaercsa 7500 aromos uz 80007?

15.45. Ileprox moaypaciiajga pagHOaKTHBHOTO H30TOIA paBeH

20 mun. Yepes rakoe Bpems B o6pasue Maccoii 4 r ocrarerest 500 mr
MaHHOro uaoromna?
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15.46. ITepuoa monypacmaia esns-134 pased 2 rojga. 3a rakoe
BPEeMs KOJHUYeCTBO ATOI0 U30Tona B obpasie vmenbiuaetcs B 8000 pas?
Haitre nproansuTeLHEBI OTBET.

"] TpeTun yposeHb

15.47. [I10THOCTE Kak JerKHX, Tak U TAKEIbIX #7ep HOYTH O~
HanoBa., Karoil BBIBOJ MOMKHO CAEIATD 0 PACNOI0AEHHH HYKIOHOE B
Aape?
iy ) -

@, 15.48. Karoe A1po ¢ OATHAKOBLIM YHCI0M HEHTPOHOB 1 NPOTOHOR
MMEeT PAJUYC B NOJATOPA pasa MeHbINil, deM A1po aJioMHUHHIA ﬁf}f\l?

15.49. Kax Bbl cumTaere, CYILCCTBYIOT I MeXKIY HVLJIOHAMH B
ATOMHBIX #pax CHJIbLI OTTATKUBAHUN

15.50. /Isa o0paszua cojep:kaiyu B HAYAABHLIN MOMEHT OJAUHAKO-
BOE KOTIYCCTBO PATHOAKTHBHBIX aToMon., Yepes cyTHHM KOJIMYMECTBO
PATMOAKTHBHEIX ATOMOR B EPBOM 00pA3Ie OKA3AT0CH B 2 pasa 0071b-
uie, ueM BO propouM. Hafiawre pepyon moavpacmaza aroMOB BTOPOTO
obpasua, ecIH 474 aTOMOE Mepporo ofipasua ol paseH S 4.,

@J 15.51. Pagwoaxrusnsil atom topua ““Th npesparmics B atom
sucmyTa ‘U Bi. Cronbko npousomno - 1 [J-pacnagos B xoxe 21oro
npespaenis?

15.52. CROZIBKO G- M B-pacnajoB [poHCKOANT NPl MPEBPALleH i
pagua-226 B ceuner-2067

15.53. 114 HCKYCCTEEHHO CO3JMAHHOTO DAaJAHOAKTHBHOIO H30TOMA
HentyHusa 5 Np koneunnim (cTabuiIbHBIM) NPOAVKTOM pacrnaga sB-
asgerca sueMyT-209. Onpesesiure ofliiee KOJIHUYECTBO PACIAJOB MPH
TAKOM NPEBPALLeHHH.

15.54. 13 10 mapx atoMoB HecTabMIBHOTO M30TOMA 3a Yac pacria-

nock 2,5 mupa. Kakoe KoJM4ecTBO ATOMOB yle/IeeT elle Jepes yac:
D0JblIe UK MeHblle 5 Mapa?

Mpb1 TaliHBI 3TH CKOPO BBIPBEM ¥ AAPA,
Ha Bomo nycTHM IXKUHHA U3 OYTBLIKH.

B. Buteoukuic

16. AOEPHbIE PEAKUWW. SHEPTUA CBA3U ALEP

E,=AM - ¢*=(Zm, + Nm, —~ M) - ¢

e

YCTHASA PASMWHKA

16.1. Kak 3aBHCUT «OPOUYHOCTH» HAAED ATOMOB OT HUX SHEPIUH
cBA3HU?

16.2. TeherT Mace yUeHHMK MOACHNAJ YMEHbIIEHHEM MACC YaCTHIL,
obpasosaBmux Aapo. Tax nu aro?
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16.3. Ompenienure, He NOJIBL3YACH CIPABOYHBIMY TaBIUTIAMU, 3HED-
FUsl CBA3W KAKOTO U3 sAjep DOJIbIIe: JTUTHA _T‘Li MM DepUIITHA ';Bo

16.4. Kax mameHurcs macea cucTeMbl M3 CBOBOJHBIX TPOTOHA W
HeliTpoHa mocsie coeUHEHNsA UX B aTOMHOE A1po?

16.5, Kakne 3aKOHBI COXpaHeHHUSA BBINOJHAIOTCA NOPH AIEpPHBIX
peakuuax?

16.6. TIpn KakoM YC/IOBUYM A/ePHLIE DEAKLMU HAYT C BbIAEJeHHeM
aHeprumn?

16.7. IIpH KaKOM VCJIOBHM SePHBLIC PEARIMH HAYT ¢ TOTJIOIeHH-
eM dHepruu?

16.8. llouemy HellTpoHBI OKa3biBAIOTCA Hauboigee VAOOHBIMHM da-
CTHUAME A8 GoMOAPAUPOBKY ATOMHLIX fj1ep?

16.9. Karyio poab BBRIIOJIHAIOT rpaUT ¥ BoJa B AAEPHBIX Peak-
ropax?

16.10. Kax ocyiiecTBIAIOT yIIpaBieHne siIepHOE pearkumei?

16.11. [Touemy nasd TEPMOAIEPHOTO CHHTE3a HCTOJIb3YIOT JIEeTrHiie
aToMHBIe sapa?

=] MNepBbIN ypoBeHb

16.12. Dueprunm csA3M Anep sxenesa-H6 u ypana-238 paBHLI COOT-
percTBeHHO 492 1 1802 MaB. Kakoe us uux Gosnee yeroitunso? Ilo-
uemy?

16.13. IToaksyace  cunpaBousbIMH  TabaMLaMH,  OLpegelHTe
(B a.e.m.) macey sagep reana yHe, aurua [Li, amomunusa 3 AL

16.14. Ilone3ysAck cHpaBouHBIMH TabauiaMHu, HaiiguTe JederT
macc agpa asora 'N.

16.15. Ilonpayace cnpaBouHbIMH TabauiamMu, HalguTe AedexT
mace sgpa aurusa Li.

16.16. IToneaysach CIPABOUHLIMH TabJHIIAMH, OonpeAeauTe aedexT
Macc azgep reaus jHe, amomunus LAl

16.17. IIpou3soiien caMONpPOU3BOJIBLHBII pacmaj Axpa. Beiuenmiach
WM TTOTJTOTUJIACh 3HEPTHSA BO BpeMsi atoro pacmajga? Oreer obocHyiiTe.

16.18. Ilpu GombBapauporke nutua (LLi) nmporoHaMu onpejeneH-
HOi1 aHeprun obpasyerca Gepunnuit ({Be). Kakaa uactrna BelIeTaer
npH 9T0il peaknuu? 3anuinnuTe ypaBHeHUe PeaKI[Hu.

16.19. Kakumu uyactruuamu HeobxoaumMo GoMOGapaIupoBaTh AIAPO
asora ('IN), uto6br noayunts usoron yraepopa (*'C) u nporon? 3a-
HNUIINTe YPABHEHHUE PeaKIlliu,

16.20. JonuinuTe ypapHeHHe AfepHOIl peaKiluu:

198 1 . 9 198
g +in — 2 + 98 Au,
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16.21. JonuiuuTe ypasHenue sjepHON pearkIiHu:
“Be + ? — “C + In.

16.22. onuuinte ypaBHEeHUE SANEPHOM PeaKIINM:
N + ? — 'IB + {He.

16.23. JlonumuuTe ypaBHeHHE SJEPHOH peaKIlMH:
? +1H — *Na + jHe.

16.24. Ilpu oOJy4YeHHH MHINEHH I[IPOTOHaAMH o0pasyeTcs Mar-
HUI-24 ¥ BBIJIETAIOT (-HACTUIbI. SalHIINTE YPaBHEHHE IIPOUCXOMA-
el AXepHOI peakLHu.

16.25. IIpu obGaydeHHH AAPAMH JeHTepHs MHIIEeHM M3 MOJIHO-

nena-95 mabaogaeTcs BhLIET HEHTPOHOB. SAIMIINTE YDABHEHHE IIPO-
HCXOJsIIel AAepPHONA peaKkuu.

== ] BTOpon ypoBeHb

@ 16.26. OnpepenuTe 9HEPrHio CBASH AApa paausa-226.

16.27. HanumuTe NENOUYKY ANEPHBIX NpeBpalleHHil sapa ypaHa
#°U, saxBaTUBIIEro HeHTPOH, B MuyToHuUiH *Pu, yunTeIBas, 4To BCe
BHOBbL 00pasoBaHHBIE HPA WMCILITHIBAIOT PAJMOAKTUBHBIA pacuaj ¢

HCIYCKAHMEM BJIeKTpPOHA.
16.28. fAxpo vpaua **U morjoinaer OAMH HelTPOH M AeJUTCA HA

92
NBA OCKOJKA, UCTIYCKaA ueTbipe HelTpora. OuH U3 0CKOJIKOB — FAAPO
neaus "Y1 Cs. flgpom Kakoro m3oTONA ABISETCH BTOPOH OCKOJIOK?
T 238

16.29. Haiigure anepruio cBssu aapa ypana “U.

16.30. ¥V kaxoro M3 9JIeMEeHTOB yAEJbHAS DHEPTHs CBA3H Gosblue:

a) ¢ maccoBbiM unciaom 200 uau 100;

6) ¢ maccoBeiM uncaom 20 mam 807

16.31. TTouemy ymenbHAaA BHEPIUA CBA3H B THIKENBIX AApax yObI-
BaeT ¢ YBeJHYEHHeM MaccoBoro uyuciaa?

16.32. KaxoBa oHeprus CBsSH AApa KPEeMHHS 3;‘_;81?

16.33. Kaxosa sHeprusa cBasyu Axpa yriepoja '3C?

16.34. KaxoBa yznennHas dHePrUsA CBA3YW AApa amoMuHua 2 Al?

16.35. KakoBa yznenbHaa sHeprusf CBA3W Anpa paaus *5.Ra?

16.36. B npouecce TepmosgepHoro cunresa 5 - 10* kr Bojopozna
npeepantamorea B 49 644 xr renma. Onpegenure, CHOJIBKO 3HEPrUH
BBLIZEJIAETCA IIPH 9TOM.

16.37. IIpu obpasoBaHmmM Anpa reaud-4 w3 IBYX AAep AeHTepHA
ocBobosknaercs aneprusa 23,8 MaB. Ha ckonsko macca obpasosaBiie-
rocs sApa MeHBIe MACCHI IBYX sjiep aedrepus?

16.38. OnuH HeHTPOH MOMKeT BHEI3BATH B KYCKe ypaHa IeIIHYIO pe-
aKIHIO ¢ BBIAEJIeHHEM OTPOMHOTO KOJH4YecTBa oHepruu. OTKyaa xe
fepercsa aTOT HEHTPOH?
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16.39. Brigenserca uaM HOIJONIAETCA SHEPTHA IPH CJAEAYIONIEH
ANEDHOH PeaKIlHH:
YN + He — '10 + !H?

16.40. BrigensieTcst MM MOTJIOIIAETCA 9HEPrUA B f/ePHOH peak-
LA
715 4 10 1
;Li + 9He — B + in?

=M TpeTuit ypoBeHb

16.41. ITouemy npupoHEIH ypaH He ABJAETCA ATOMHBIM FOPIOUUM
M XpaHeHHe er0 He CBABAHO C ONACHOCTHIO B3pbIBA?

16.42. Ilpu o-pacnajie HENOABHIKHOTO AApa panua-226 obpasyercsa
Anpo pagoHa-222. Kaxosa ckopocTs oGpasopasiiierocs Apa pagoHa?

16.43. Ha CKOJBKO SHeprudA CBA3H AApa aTOMAa M30TONA YIJepo-
na "iC Bompie aHepruM CBA3M Azpa ero apyroro usorona 'C, ecnan
pasHoOCTE Macce COOTBETCTEBYIOUIHUX ATOMOB 3THUX HM30TOIIOB COCTABJAET
3,0106 a.e.m.?

16.44. Onpesenure HAMMEHBIIYIO SHEPrHI0, HEOOXOAMMYIO IJd
pasiejeHUs Aapa yriepoxa '2C Ha TPHM OAMHAKOBbIE YACTHIILI.

16.45. Kax mocpeAcTBOM #AJepHOH pPEeAKLMH OCYIIECTBUTH MEUTY
ATXUMHKOB — U3 PTYTH TMOJAVYUTE 30J0TO?

16.46. OnpenenuTe sHepreTHYECKU BBIXOJ AAEPHOH peaKIlHu:
TLi+?H — In + *Be.
16.47. Onpejenure sHepreTHYeCKHIl BBIXOJ AAePHONH peaKIUU:
fLi + {H — {He + $He.
16.48. B pesysbraTe nmonajaHusA o-4acTHILI B Axpo Gepuniaus $Be
BbLJIETAET HEUTPOH (MMEHHO TAK OH U OBLI OTKPBIT). 3aMHIIHTE YPaB-

HeHHe COOTBETCTBYIOIEH sAmepHON peakmnuu. KakoB ee sHepreruue-
CKHUH BrIXOA?

16.49. Onpejenure 3HepreTHYECKHMI BbIXOZ SAEPHOH peaxkIuu
“N + iHe — |H + 'O, eciu ynensHas sHeprus CBA3H AApa asoTa
paBHa 7,48 MaB/aykmnoH, aapa rexua — 7,075 MaB/HYyKI0H, a Agpa
kucaopoza — 7,75 MaB/ayKi0H.
16.50. Kakas aneprus BuIeNAeTCA NP TePMOALEpPHOH peakIiuu:
H +3H — jHe + !n?

@ 16.51. Ilepnox moaypacnaga nayronus-238 T = 86 ser. I1pu pac-
maje Kak/J0ro aApa 9T0ro U30Tona Bhijensiercs sueprua £ = 5,5 MoaB.
Croneko sHepruM BEIAEJUTCA 3a BpeMs ¢ = 43 roga B obpasie, co-
gepxxkamieM m = 238 Mr miuyroHus?
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16.52. IIpu geseHHMH OJHOTO fAApa ypana-235 Ha JABa OCKOJ-
ka Beigensiercs sHeprus 200 MaB. Kakasa aueprus oceoboskgaercs
NIPH «CHKUTAHUM» B fAfepHOM peakrtope 1 r aroro uzorona? CKOJIBKO
KAMEHHOTO VIVI HYJKHO CIKEeYb, YTOOLI NMOJAYUYUTH CTOJBKO 3Ke dHep-
run? YaenbHas TenjoTa cropaHud kamenHoro yraa 29 MJK/kr.

16.53. OnpegesnnTe Maccy BOABI, KOTOPYK MOXHO HArpers OT
20 mo 100 °C u BBRIIAPDHTDL 3a CYET DHEPrUH, BbLAEAAIIEHCA IPH Je-
neanu 9,4 r ypana-235. CunraiiTe, 4TO IPH KasKIOM IeJeHUH SAApa
ypaHa Beigenserca sHeprua 200 MaB; yaenbHas TENI0EMKOCTE BOJLI
4,2 ]k /(kr- K), ee yoensnas Tensora napoobpasopanus 2,3 M /K.
TloTepy aHepruM He YUUTHIBANTE.

16.54. KIIJl aromMHO# aJeKTpOCTaHIIMH MoIHOCTEI0O 600 MBT pa-
BeH 28 % . Haiigure maccy simepHoro ropwodero (ypaHa-235), xKoro-
poe PacxoAyeT AJIEKTPOCTAHIMA Ka)kawle cyTku. Cuuraiite, 4To nipu
KaKJA0M JleJIeHMH AApa ypaHa Belgesasercsa aHeprua 200 MaB,

16.55. Haiigure KIII[ aToMHO} 3IeKTPOCTAHIUM MOIIHOCTHIO
500 MBr, ecau Kakjable cyTKM oHa pacxogyer 2,35 Kr ypana-235.
CuuraiiTe, 4TO IIPH KaXKI0M JeJeHHHU S/pa ypaHa BblfesdeTcs sHep-
rua 200 MaB.

BriTh MOZKeT, 3TH 31€KTPOHBI —
Mupsl, rie IATE MATEPUKOB,
Heryceersa, 3HaHBA, BOMHEL, TDOHBI
U namaATb cOpoka BeKOB!

B. BEpiocos

17. SNIEMEHTAPHbIE YACTULbI

YCTHA PASMWHKA
17.1. O3Hauaer Jau pacmnaj 4acTHUIbl Ha ABe (Wi GOJbIIee KOoJmde-
CTBO JPYTMX YACTHII), YTO OHA COCMOANA U3 HECKONBKUX YacTHI(?

17.2. Kakue ¢QyHaameHTantpHBIe (PU3MUYECKHEe B3AKOHBI paspenia-
10T (MM 3allpelaoT) Te WM HHble IpeBpalleHld 3JIeMeHTAPHbIX Ya-
cTrI?

17.3. Kakum BaaumMojeiicTBueM OOYCJIOBJEHbl sjepPHbIe CHJIbL
MEeXKAY HYKJOHAMH B ATOMHEIX sapax?

17.4. Kakue 4acTHLbl YYACTBYIOT B CHIbHLIX B3aHMOAEHCTBHAX?

17.5. Kakue yacTHIBI HASBIBAIOT JenTOHAMMI?

17.6. Kakoe B3anMoOzeliCTBHE XapaKTEPHU3yeT IPOIleCcChl, IPOHC-
xopsamue ¢ genronamu? [IpuBesuTe NpUMepPsl TAKUX IPOIECCOR.

17.7. Yro HOHUMAIOT NO/] BEI[ECTBOM M AHTUBELIECTBOM ?

17.8. Kakue snemMeHTApHbIE YaCTHUILI Ha3BIBAIOT CTAOMIBHBIMHM?
Hagzopure cTabuILHLIE YACTHILEL.
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17.9. HapucyiiTe cXxeMBl aTOMOB FeJiidA W aHTHI€INA, YKaXKUTE, U3
KaKHX 3JIeMEeHTAPHBIX YaCTHI[ OHH COCTOAT.

17.10. IIpy aHHMUrHAAOMH MeAJIEHHO ABMIKYIIUXCH 3JEKTPOHA H
MO3UTPOHA ofBpasoBanock ABa Y-KBaHTa. Ilof KakKuUM yriaoMm ApyTr K
IPYry OHH PasjeTelauch?

= ] Bropow ypoBeHb

17.11. 1 aToM Bozopoza, ¥ HEHTPOH MOrLYT pacnafgaThcsd Ha MpPO-
TOH H 3JEeKTPOH. HO‘-IGM'.V JKe aToM BOJOopoga He CHHUTAIT 3JeMeHTap-
HOIf YacTHIleH, a HefITPDOH NPUYHCAAIOT K HUM?

17.12. Kakas sHepruf BbIAeJIHJIACH ObI TIPH MOJHOH AHHUTHIIAILLUH
1 xr BemecTBa 1 1 Kr aHTHBelnecTBa?

17.13. Onpegennure 2HePruio, KOTOPasd BRIAEJsETCH [IPU AHHUIH-
JANWH JIEKTPOHAa H MMO3UTpPOHA.

17.14. Kaxaa sHeprus BBIeJseTCA IPH aHHUTHIAAINN HeHTpOHA
U aHTHHeHTpoHAa?

17.15. Kakas 9Heprus BhIAEJAETCA NPH aHHUTHIAUHHA MPOTOHA M
agTUnpoToHa?

=8 TpeTun ypoBeHb

17.16. IIpu pacnaze cBoGOAHOI0 HEMTPOHA POMKAAIOTCHA IPOTOH U
apyrue gactuinsl. Iloyemy ske pacmaj cBoOOZHOTO MpoToHa ¢ obpaso-
BaHMEM HEHTPOHA HEBO3MOMKeH?

17.17. DneMeHTapHAaA YACTHIA TU-HYb-Me30H (1°), Macca KOTOPO#H
B 264 pasa Goabllle MacChl 9JIEKTPOHA, paclmagaercs Ha ABa Y-KBAHTA.
Haitgure yacrory y-M3JyuyeHHs, CUMTAA YACTHLY A0 PACIALA HEIO-
IOBUKHOM.

17.18. IIpu kakoif yacToTe M3JyYeHHe NPHU B3aUMOAEHCTBUHU C Be-
[IeCTBOM CIIOCOOHO BBISBATH POXKAEHHE IAPEI BJIEKTPOH-IIO3UTPOH?

17.19. IlpH AaHHHUTHAADHUHE SJEKTPOHA K IO3HTPOHA 00pPA30BAIICEH
aBa y-kBaHTa. HalifuTe QJIMHY BOJHBI BOSHMKIIErO M3JIyYeHHs, Ipe-
Hebperasd KMHeTHUYECKON sHeprueil HacTHIl 10 PeaKIlHH.

@ 17.20. Mooxer nu cBOGOAHBIN 371€KTPOH NOTJIOTUTE (GOTOH?

17.21. MokeT Ju OZHH Y-KBAaHT B BAKYyM€ IIDEBPATHTELCS B I1apy
NEeKTPOH-MO3UTPOH?



CTPOEHME W 3BONIIOLINA BCENIEHHOW

Ocranosusmuit ConHile — ABHHYBIIMI S3eMII0.
Hadnuce na mozune Konepruka

18. COTHEYHASA CUCTEMA

YCTHASA PASMWHKA

18.1. Mo:xHO JH YBHZETH ¢ 3eMJH JIOOYI) TOYKY IOBEDXHOCTH
JIyun?

18.2. V KaKuX ILIAHET CPefHAA IJIOTHOCTL DOJLILE: HJAHEeT 3eM-
HOH I'PYNIBI MJIH NJAaHET-THraHTOB?

18.3. Kakoii panuyc 3eMau OOJbIle: MOJAPHBIA WJIH SKBATOPH-
anbupii? [Touemy?

18.4. Kyna manpaBieHbl XBOCTHl KoMeT oTHocHTeabHO Comaita?

18.5. Mesxay op6uTaMM KakHX ILJIAHET PAcCIOJOKeH I0fAC acTe-
poupgos?

18.6. 3a cueT KAKMX MCTOYHHKOB sHepruu uaiaydaer Coanne?

18.7. Umeer i CosiHUE MOBEPXHOCTL B OOBIYHOM JJiA HAC IOHH-
MAHWM 3TOTO cJ0Ba?

=] MNepBbIn ypoBeHb

18.8. Kakue oCHOBHBEIe XHMHUUYECKHEe 3JIeMEHTBEl U B KAKOM COOT-
HOIIeHUWHW BXoAAT B coctaB Coannma?

18.9. OTKy/ja BO3BHMKJIM KpaTephl Ha MOBEPXHOCTH JIyHBI?

18.10. B uem nmpuuHHLI 60Jiee BEICOKOH TeMIepaTypbl arMochepsl
Berneps! 1o cpaBHeHHIO ¢ 3eMHOI?

18.11. Yro npeacrasadaioT coboil konsna CaTypHa?

18.12. O uem cBUAETEILCTBYET TOT (PAKT, YTO TEMIEPATYDPHI I10-
BEPXHOCTEH TIJIAHET-TUTaHTOB BBINIE, YeM JOJMKHBI OBITH 3a CcYeT
najgaomed Ha HuxX sHepruu ConHua?

18.13. Kakue 3Be3gsl uHMeOT 0o0Jiee BEICOKYIO TeMIEDPATYDY
TOBEPXHOCTH! KPACHBIE MK roaybsie?

18.14. O ueM cCBUIETEJIBCTBYET HaJH4YMe TPaHyna B dorochepe
Comnna?

18.15. Kakux xumMuuyeckux ajieMedToB Oosiblie Beero Ha ComHne?
18.16. CronbkO BpeMeHH OyaeT elle cyiiecTBoBaTb CoHIie?
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18.17. B ueM cyIIHOCTH ONIpeeeHHs] PacCTOAHMMA Ko mianeT Com-
HEeYHOH CHCTEeMBI METOJOM Mapajiakca?

18.18. ITouemy moeepxHocTs Mapca umeer KpacHOBaThIA nBer?

18.19. MoxkHo Jin pasrasgeTs ¢ 3eMJH JAeTaju Jasjumapra Bene-
PHI € IIOMOIIBIO ONTHYECKOr0 TejecKomna?

18.20. ITouemy wroabuma CarypHa MOTYT «HCYe3aTh» AJS 3EMHBIX
Habmogateneit? IlpounmocTpupyiiTe cBOI OTBET PUCYHKOM.

18.21. HapucyiiTe op6HUTy KOMETHl M caMy KOMETY, JETAILYIO
«XBOCTOM BIIEPE».

18.22. B ueM CXOKM KHIAIAA BOAA H COJHEUHEIE I'DAHY/IbI?

18.23. ITouemy CosHue He B3pLIBAETCS, KAK TepMOsifepHasa 6omba?

18.24. KakoBbl pasiuyusa B IEePEHOCE DHEPIUM OT AApA K IIOBepX-
Hoctu CosHIA AN pasaudHbIXx 30H BHyTpu Comuia?

—H Tpetun yposeHb

18.25. I'ae HY»KHO PACIIOJIOKUTH TEJECKOIIBI HA IIOBEPXHOCTH 3eM-
JH, 4ToOBl METOAOM Mapa/iiakca HauboJiee TOYHO ONPENE]HTh pac-
crosinue go Mapca?

18.26. Kax n3 nHabmogenuii JIyHel ¢ momomsio gaxke HebombIIO-
ro TeJeCKOIa MOXKHO CLEJATH BBIBOJ, YTO mepuoj obpamenns JIyHE
BOKDYTI' CBO€H OCH paBeH MEpHOAY ee o0pallleHHA BOKPYT 3eMIu?

18.27. AcTpoHABT ¢ MOBEePXHOCTH JIYHEI HECKONBKO 3€MHBIX CYTOK
Habmiomaer 3a 3emueit. Yro on yBUgUT?

@ 18.28. ©ob6oc u lleiimoc BpamarwTca BOKpYr Mapca B OIHOM Ha-
[IpaBJeHUH U B 0JHOI miuockocru. Iloyemy ke Ha mapcuaHcKoM Hebe
9TH COYTHHKH IBMXKYTCSA B IPOTHBOMOJIOMKHEIX HANIPABJIEHHAX?

18.29. Kamenr nagaet c¢ BeicoThl 10 M. I'ie nageHHe mpoH3oiger
OosicTpee — Ha 3emie uiau Ha Mapce? IloscHHTe CBO¥ OTBET.

18.30. ITeimuuka onyckaerca ¢ Beicotsl 10 m. I'me aTor mporece
3aiiMer MeHbllle BpeMeHH — Ha 3emue uam Ha Mapce? Ilosicaure
CBOM OTBeT.

18.31. ArmocdepHoe nasienue Ha Mapce B 150 pas mMeHbIe, uem
Ha 3emye. CpaBHuTe Maccy armochepbl Mapca ¢ maccoif armocde-
pel Bemnu. Cumraiite, uro paguyc Mapca B 2 pasa meHblIe paguyca
3eMan, a ero Macca MeHblIe Macchl 3eman B 9 paa.

18.32. OGbsacHuTe, nouemMy noJockl Ha nosepxHoctu IOnurepa
HapajjeJbHBl €ro 5KBaTopy.

18.33. Kakue ocoGennoct Connua u CoJHEYHOH cHCTeMBbI
¢oco6CTBOBANIM BOBHHKHOBEHHWIO W Pa3BHTUIO KHU3HU Ha Semie?
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18.34. UasectHo, uto B axnpe CosHlIAa BCJeJCTBHE TePMOAIePHBIX
peari il 00pasylOTCA HEHTPUHO U Y-KBAHTHI, KOTOPBIE YEJOBEYeCKH
rias "He purcupyer. Ilouemy ke Mul rorga sugum CosHine?

@ 18.35. Tlpenno:xure Meron onpenescHus Macenl CoJlHIIA.

18.36. Ouennre cpepHoio miorHocth ConHIA, TONB3YACH IPHBE-
AeHHLIMH Ha (opsale CBCACHHAMH.

Beb, ecan 3Be3/ibl 38K UTAIOT —
3HAUUT — 3TO KOMY-HUOYAL HYIKHO?

B. Maakxosckui

19. MWUP 3BE3]

YCTHAAA PASMUWHKA

19.1. U3 uero oGpasyrorca 3Be3b1?
19.2. Kak HasbiBaeTcs dommxaiimas k ConuHiy seesna?

19.3. Kak m3MeHseTcs cyMMapHBIH OJeck ABOHHON 3Be3nHOIl
CHCTeMBI, KOTJa O/lHA 3Be3a 3acJIOHAEeT APYTyio?

19.4. B KakoM CO3Be3JUM HAXOJHUTCHA IIepeMeHHas 3Be3ja THUIla
uedens, oT KOTOPOH MPOHCXOAHUT HA3BAHUE ATOT0 THIIA 3Be3H?

19.5. Yro o3HauyaeT TepMHH «HOBadA 3Be3ga»? [{eliCTRUTENBHO JH
aTa 3Be3fla «TOJbKO YTO» obpasosanacns?

19.6. Yro o3HauaeT TepMHUH «CBepXHOBasi 3pesna»? O0s3aTeNBHO
JIM TaKad 3Be3/la MOJIOXKE «HOBOM»?

19.7. Kakoit Oyzer koHeunas cragusa ssoawouuu ConHina: Gesbrit
KapJHK, HeliTpoHHAaA 3Be3la MM YepHas Abipa’?

=] MNepBbIN ypoBeHb
19.8. I3 Kaxkux XUMHUYECKHMX 3JI€MEHTOB B OCHOBHOM COCTOST
3Be3ALI7

19.9. Kakum ofpa3oM HM3MepSAT DACCTOAHMA A0 OJMKaWIIAX
apean?

19.10. Kak onpefeisoT pacCTOAHUA 10 NaJleKUX 3Bean?

19.11. Kakue cHJIbl NPUBOAAT K 06pa30BaHUIO 3Be3] U3 CKOILJIEHHI
raza?

19.12. MoryTr Ju HMeTh OAMHAKOBBIE paszMephl [ABe 3Be3Jbl, KO-
TOpPBle HMMET OJAMHAKOBBIE TEeMIEpPATYPHl IIOBEPXHOCTEH, HO cylle-
CTBEHHO OTJIMYAIOTCS 110 CBETUMOCTH?

19.13. Kakyio XapaKTepHCTHKY 3Be3Jbl IOJYeDKHBAET TEPMUH
«KPACHBIA I'MradT» — GOJBLIYI0O Maccy Win Gosbline pasMepsi?
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19.14. Kakue npoleccsl B cucTeMe ABONHHEBIX 3Be3J MOTYT IIPHBO-
JWTEH K B3PBIBAM «HOBBIX» 3Be3J7

19.15. TTouemy tedenabl HA3LIBAIOT «MagkaMu BcerenHoits ?

19.16. Kakue 13 3Be3] MMeIOT HAaMMEHbIIHE XapaKTepHble pasme-
PBI: Desble KAPJAWKH HUJIH HEUTPOHHBIE 3Be3/bl?

19.17. Yro o3HayaeT TepMUH «HEATpPOHHasA 3Be3fa»? Kakum obpa-
30M BOSHHKAIOT TaKHe 3Be3JbI?

19.18. [leiicTBUTEABHO JiM UepPHBIE ABIPbl ABJIAKTCA YEPHBIMH?
ITouemy ux taxk HasBaan?

== | Bropoi ypoBeHb
19.19. ITouemy mpekpamaeTcs C)KaTHe MeMK3Be3JHOrO rasa, IpH-
BOJIAILIIee K 0DpasOBaHHIO 3Be3IbI?

19.20. I'ne Ba amarpaMme «TeMIepaTypa — CBETHMOCTB» HaXo-
JUTCA IJIABHASA MOCJIEA0BATEALHOCTE 3Be3]7

19.21. Macca kaxkux 3Be3j Gosbine: GeJbIX TMraHTOB MM Kpac-
HBIX M'HraHToB?

19.22. [Ige 3Be3/ibI MMEIOT OJMHAKOBYIO CBETHMMOCTBH, HO DasHble
TeMIepaTypsl nosepxuocreii. Kakaa n3 atux 3Besx 6onbmre?

19.23. ITouemy y GONBINMHCTBA 3Be3] fjJepHBIE PEAKIMU IIPOMC-
XOAAT B AApPe, a He BOJM3H OT MOBEPXHOCTH?

19.24. Yro 03HAYAET TepMHUH «Deablil Kapauk»?

19.25. Kakue u3MeHeHHS IIPOUCXOAAT ¢ uedeHJaMu BO BPeMs HX
nyascanuii?

19.26. Kak mo uabaofaeHuAM 3a ned@eraaMH MOKHO ONpeAelHUTh
paccTogHHEe [0 3Be3NHLIX CKOIUIEHHH, B KOTODBIX 3TH LedeHnIhl
HaxoaTcH?

19.27. KakoBa npHpoja 9HEPrHy BCILIIIKH HOBOH 3BE3ALI?
19.28. B xope KaKMX HPOIECCOB 00PABYIOTCA TSKeJble 3JIEMeHTHI?

19.29. Orkyna uaBecTHO, uTo COJIHIIE — 3TO 3BE37jJa BTOPOTO MU
TPETLETO MOKOJeHUA?

=—H TpeTui yposeHb

19.30. O6bACHUTEe TPUHIUI ONpeJeeHUs] PACCTOSHUN OO 3IBe3]
O FOZUYHBIM MAapPaJIaKCaM.

19.31. HapucyiiTe pacnpezejieHne 3Be3j Ha AUarpaMMe «TeMIlepa-
Typa — CBETHMOCThb» M YKayxKHUTe MMOJoMKeHUe OeJblXx KAPJIHKOB H
KpacHBIX THTaHTORB.

19.32. Buaumasa ApPKOCTE JBYX 3Be3j, HAXOAALIMXCA HA PACCTOs-
Hun 100 u 600 cBeroBBIX JeT or CONHEYHOH CHCTEMBI, ONHHAKOBA.
Bo ckOJBKO pa3 OTIHYANTCA CBETHMOCTH 9THX 3Be3[?
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19.33. BuanuMasa ApKOCThE ABYX Ledena, HMEeMOIIHX OAMHAKOBBII
nepuoj, orandaerca B 25 pas. YTo MOKHO €KasaTh 0 PACCTOAHUAX
no atux medeus?

19.34. UssectHo, uto 90 % Bcex 3Besam — aTo 3Be3Abl I'NIABHOH
nocaengoBaTeabHocTH. [loueMy KpacHBIX I'MTAaHTOB ropasfgo MeHbIIe,
yeM 3Be3J MJIABHON [MOCIef0BaTeIbHOCTH ?

19.35. V Kakux 3Be3] BOLOPOJ «TOPHUT» He B gjpe, a OJMMKe K
MOBEPXHOCTH?

19.36. Ilouemy anHeprus s/ePHbIX peaKIMi Ha NOBEPXHOCTH HO-
BOH 3Be3/ibl BBIZBIBAET cOpachIBaHMe O00JIOUKHM, a DHEPrus SepPHBIX
peaxuuii B aape CosHIAa He IPHUBOAHT K €TI0 Pa3pyLIeHHIO?

19.37. OnuimuTe KAYeCTBEHHO, YTO MDOMCXOAHT CO 3BE3J0H, KOTO-
pasi cTajla CBePXHOBOIA.

19.38. Ilouemy 3Beaanl Oosbiieii MacChl GRICTPEE SBOJIOIHOHHPY-
10T, YeM MeHee MACCHBHbIE 3Be3bl?

19.39. B Hegpax OesnbIX KapJWKOB He MPOUCXOAAT HUKAKHUE sAJep-
HBIE PeaKIHH. 3a CUeT KAKOoil 9HePrHu CBeTATCA 3TH 3Be3bI?

Mgzl onHH BO BeenenHoil, OBITE MOMKET,
H cobpaTher o pasyMmy Her,

U Ha Bee, UTO TOMHUT U TPEBOMKUT,

Y cels AHIIb HAWJIEM MBI OTBET.

B. leghnep
20. TANAKTUKW. BCENEHHASA

YCTHAA PASMUHKA

20.1. Kro Hauay nepesle uccjaenoBadusa alaKTHKKM KaK 3Be3JHOM
CUCTeMBI?

20.2. Yro ycraHOBHJ aMepHKaHCKHH acTpoHoM Xabbs, Habmio-
OAaBIIHH TYMaHHOCTh AHApOMeIbI?

20.3. Orkypna npoucxoaut Haszpanue «Mmeunsrit ITyTes?

20.4. IMeeM /M MBI BO3MOMKHOCTE BH3YAJNBHO HAOJIIOAATH SAAPO
TanakTuxn?

20.5. Kakne THIIBI raJJakTHK BaM H3BECTHBI?

20.6. Haszoeure Omumkaiimyio K CogHeuHoil cucremMe Ha Hebe
CEeBEPHOro MOJIVIIADHUA TaJakTHKY.

20.7. HazoBure 6Gamxkaiimue k¥ ColHEUYHONH CHCTEME TATAKTHKH.
B kakom mosymiapuy mx MOXKHO Habao0gaTh?

20.8. B KaKkyio CTOPOHY CIEKTPA CMEIIeHB! CIeKTPAJbHLIE JUHUKN
V NoAaBJAIero O0JbIIMHCTBA TaJaKTHK ?
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20.9. Kakue Habn0AeHNA yKasblBalOT Ha TO, 4To Beenennas pac-
IIHUpSAETCA?

20.10. B cocraB Kakoil rpynnel rajJakTHUK BXOAMT Hama [anak-
THKa?

20.11. Kaxue HabaiofeHHMs YKA3LEIBAIOT HA TO, YTO Ha HAYAJIBLHOMH
craguu BeeneHHOM BemecTBO MMeJNO OYeHb BHICOKYIO TeMIEpaTypy?

= ] MNepBbin ypoBeHb

20.12. Kaxoit Bug umeer IM'anaxkTuka?

20.13. CKkoNBKO BPeMEHHM HYKHO CBeTy, 4Tofbl Iepeceub I'ajmak-
THKY 10 e€e AuaMeTpy?

20.14. Kakoit 06beKT, IO OJHOH M3 I'HIIOTE3, HAXOAUTCA B LIEHTPe
TamaxkTuxu?

20.15. Yro Bam ussectHo 0 mectre Connna B NamakTuke?

20.16. 3a xaxoe Bpemsa CoiHIle menaer 060poT BOKPYT LeHTpa ['a-
JIAKTHKH (MHBIMH CJIOBAMH — KaKO0Ba NPOJOIKHTEJIBHOCTDL rajlaKTH-
yeckoro roga)?

20.17. K xakoMy THUNY rajakTUK NPUHALIENKUT TYMAHHOCTb AH-
npomensi?

20.18. B raJakTHKaxX KaKHX THIIOB MPAKTHUYECKH He MPOHCXOAUT
3BesaoobpasoBaHue?

20.19. Kaxne raJakTHKHM HaceJeHBI IPEMMYIIECTBEHHO MOJIOIbI-
MU 3Besgamu?

20.20. Kak HasbiBaeTca KO(D(MHIMEHT NPONOPLHOHAIBHOCTH B
3axoHe Xabbra?

20.21. [Touemy HabmogaeMble CMEIIEHHs CHEKTPAJbLHBIX JIHHHI
yKaabslBalOT Ha TO, 4To Beenennas pacurupsiercsa?

20.22. C kaxoifl XapaKTepHCTHKONH TraJlaKTHK CBA3aHO KpPacHOe
CMelleHre JUHUH B UX CIIeKTpax?

20.23. Ha kakux paccrosgHuax or COTHeYHOH CHCTEeMBl HAXOZAT-
csA KBasapui?

20.24. 11 xBasaps!l ¥ 3Be3bl HAOMIOAAIOTCA KaK CBETAIIHECH TOU-
kK. YeM Ke OTJIHMYAIOTCA KBasapel OT 3Be3[?

20.25. Kakyio CTPYKTYypy HMeeT paclipejiejleHHe BeIllecTBa BO
Bcenennoii?

20.26. Yo uMelOT B BBHAY, KOIJa rOBOPAT O paclinpennu Bee-
JIeHHON?

20.27. CymecTByeT Ju LIeHTp pacinupeHus Beemenuoi?
20.28. Kaxor BoapacTt Beesnennoir?
20.29. Yro Takoe peJMKTOBOE U3IyuyeHue?
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== | Bropo ypoBeHb

20.30. BooGpasure, uro Bbl Habuawogaere ['alakTHKY, PA3MECTUB-
LIIMCh ¥ CAMOro ee Kpad, IZle 3Be3]] kpaiine mano. KakuM Bbl yBUJIH-
Te 3Be3aHoe Hebo?

20.31. Kakosa crpyxrypa Fajgakruru?

20.32. CKOJILKO BPEMEHHM KOCMHYECKMH Kopababn Oyzaer mepece-
karh ['aJaKTHKY 10 [UaMeTpy, JBUTAaACh C NIepPBOi KOCMHUYECKOH CKo-
poCTEIO (OKOJO 8 KM/C) OTHOCHTEJBHO ee ILeHTpa?

20.33. Yem OTUIHYAIOTCA II0 COCTABY CIMPAJBHBIE M AJINNTHYE-
CKHe raJakTHKu?

20.34. CywecTBYIOT FAJaKTHKH ¢ (PHOJIETOBLIM CMEIIeHUeM Clek-
TpaneHbIX AuHAN. O YeMm aro cBumetenscTByer? He nporusopeunr jau
aror axkT Teopuu pacuiupeHus BeeseHHONH?

20.35. Tlouemy a/dA NpeAcKasanua cyabdLl BeedeHnoil odeHb
BAYKHO 3HATh CPEIHION IJIOTHOCThL BEIIECTBA B Hel?

=] TpeTnin ypoBeHb

@ 20.36. IIpeagaoxuTe crnocobd onpegeneHus Macchl ['alakTHKu.
20.37. Hapucyiite cxeMy cTpoeHUA [alakTHKN.

20.38. Kakue HabamwleHUsA yKa3blBAIOT HA TO, UTO 00pA30OBAHME
aBesx B [asaKTHKe He 3aBepIIeHO?

20.39. l'anmakTUKM yJaIAOTCA APYr OT Apyra. ¥AaiasiioTcs JIH
OPYr OT Jpyra 3Be3Abl B IIPeJesiaX OJHOM rajakTHKu?

20.40. Ha KaKkoM paccTOAHHH OT HAC HAXOJHUTCH ralaKTHKA, eCIH
CHOPOCTSH €€ ylalleHWdA paBHAa IIOJOBHHE CKOPOCTH cBera?

20.41. Kakoe OTKpBITHE C/e/IaJI1 HEJaBHO aCTPOHOMBI, Halaoaas
3a pasberaHueM JajJeKHX TraJakTUK?



OTBETbl, YKA3AHWA, PELLUEHUA

1.13. 0,18 MKx. 1.18. Mo:kuo; nensaa. 1.19. 34 Om. 1.20. Megnas Tpy6-
ka. 1.21. 6,25 - 10".1.23. 12 A. 1.24. 0,9 A. 1.26. 30 M. 1.27. 2 - 10 70M - M.
1.28. 0,5 mm?, 1.29. 32 m. 1.32. 0,5 A. 1.33. 0,5 B. 1.34. 0,35 B. 1.35. 0,1 mm2.
1.36. 3 A. 1.37. 5 m. 1.38. 0,35 A. 1.39. 340 m; 0,1 mm®. Pewenue. Bocnonbay-

1
eMca GopMyJaMu A dJIEKTPHYECKOr0 COPOTHBIICHHSA TPOBOJOKH R = p S

ee Maccel m = dV = dIS. 3pech p, d — COOTBETCTBEHHO VAEJIbHOE COIIPOTHBIEHHE
" mR

W MJIOTHOCTH Menu. IlepeMHOKHEB nouneHHo aTu Gopmynbl, Haigem [ = _d ’

o

a pasgeaus — moxyunm S = /z_g. 1.40. 81 m; 1,4 mm?. 1.41. 0,04 B/m.

2.8. 8. 2.9. 5. 2.10. 1,2 xOm; 5 kOm. 2.11. Pewenue. Teno nNTHILI MOKHO
paceMaTpUBaTh, KAK MapajjeabHoe NOAKAIYeHHe K YIACTKY BEICOKOBOJIBTHOH
LIeNH, 3aKJYEHHOMY MeXAY JanKkaMu OTHIEL. Tak Kak CONpOTHBJIEHHE NTH-
11kl HAMHOTO TIPERBIIIAET CONPOTHBIEHUE BTOTO YYACTKAa, TO CHJIA TOKAa B Teje
OTHLOEI OUeHb MaJja U GezepenHa auas ntunel. 2.12. a) yeeanunrcs; 6) yMeHb-
mures. 2.13. 11 B; 240 Om. 2.14. ConpoTuBieHHe MNajblla HAMHOTO 00Jb-
1llé CONPOTHUBJIEHHA BCEeX OCTABIIMXCHA JIAMIIOYEK, a4 HANPsIKeHUe HPH I0ocie-
JIOBATE/ILHOM COEeJHHEHHH IPOBOAHHKOB PACIpEeNeNAeTCA MPAMO IIPOMOPIIHO-
HaJBHO CONPOTHBIEHUIO y4acTKa uenu. 2.15. 21 Om; 15 Om. 2.16. 20 Om; wo-
caeposarenpno, 2.17. 13,5 A. 2.18. 4 kOm; 6 xOm; 8 kOm; 12 kOm; 18 kOwm;
24 kOm; 36 xOm. 2.19. Becero mox<HO monyuuth 15 3Ha4YeHMi CONPOTHBIE-
usa: 6 kOm; 8 kOm; 9,6 kOm; 12 KOm; 14,4 xkOm; 16 kKOMm; 18 kOm; 24 kOwm;
32 kOm; 36 kOm; 40 kOwm; 48 kOm; 60 xOm; 72 kOm; 96 kOm. Ha pucynxke 1
MOKA3AHBI CXeMBbl HEKOTODBIX COeAMHEHMI M3 YeThIpex Pe3ucTOpOB.

PSEPEN i BN P N PP

60 kOm 40 xOm 18 kO™
9,6 kOm 32 xOm 14,4 kOm
Puc. 1
2.20. Pewenue. Haiinem cHavana CONPOTHBIEHHe NAPAJIEILHO COEIH-
RR,
HeHHbIX pesuctopos I u 3: R, = ﬁ = 5 Om. 9TOT YUACTOK ILENH CO-

1 t
e[IMHeH ¢ Pe3MCTOPOM 2 110CJe[0BATENLHO, [03TOMY OOLee COTPOTHRIIEHHE
unend R = R, + R, = 15 Om. Cornacuo sakony OMa IOJHAA CHJIA TOKA B ey

I= B = 2 A. HmenHO TaKkoBa cuJja TOKa B peaucrope 2; B pesucTtopax [ u 3
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100 kOm 50 kOm I

cHia Toka genurcA nomoxam: I, = [, =

, = 1A,

IIpumenus sakoH OmMa K KaKAOMy M3 Pe3sHCTOpPOB,
nonydaem U, = ILR, = 20 B, U, = U, = IR, = 10 B.

95 ROM 221. 1 =1, =4mA, I,=1 =1, =1nA, I, =3 vA.
2.22.a) 4 Om; 6) 6 Om. 2.23. 12 Om. 2.24. 15 Om.

Puc. 2 2.25. 15 MA; 10 mA; 600 Om. 2.26. 5 mA; 4,5 B.

o1 2.27. R, = 3 Om. 2.28, Haran saMnet I yMeHbIIUT-

cs, namn 2 u 3 — ysennunTea. 2.29. Cm. pucyHOK 2.

2.30.20m. 231.U =U,=11B,U,=U, = 22 B.

2.32. 20 Om; 30 Om. 2.33. Touku NOOKJIIOYEHHA

Puc. 3 JOKHBl DA3JeNUTh KOJBI0O HA UYACTH B OTHOLIe-

Q) @ Hun 3 : 1. 2.34. Yersipe pesuctopa; ¢M. PHCYHOK 3.

2.35. Pewenue. YueHnk mMor coOpaTh OJHY H3 ABYX

CXeM, MOKASAHHBIX HA pHceyHKe 4. B oboux ciayuasax

@ q 183 BOJIBIIOrO COTPOTHBIIEHH BOJLTMETPA TOK ue-

pes JaMHoouKky OyZer HHYTOMHO MAJBIM, FOPeTh OHA

He Oyger. B cayuae a Tok He moiizer uepes ammep-

® ® | MeTp, a BOJBTMETP OVAET MOKA3LIBATL NPAKTHYE-

CKH TaKoe e Hanpas/keHHe, KaK U MPH [IPABHIbHOM

@ BRJIIOUEHHUH. B esyuae 6 NIPAKTHUECKH BECh TOK B 3TOM

§ Vy4acTke UMM moiifer yepes amIepMerp, MOCKOIbKY

Puc. 4 ero CONPOTHBJIEHHe OYeHb Majo. BOJIbTMeTp IOKa-

JKET OTCYTCTBUE HANDAYKEHUA! AMIIEDMETD JKe MOMKeT

M Ieperopers, ec/y CONPOTHBIEHHE He MOKA3aHHOI HA PUCYHKe YacTH Leln

Ovaer MaabiM. 2.36. 1 0m. 2.37. 1 = 10A, [,=T5A,1,=20A,1,=2,TA,

I.=53A,1,=2A,1.=-55A.238.U =64B,U,=U,=30B,U,=U,=

= U, = 16 B, U. = 110 B. 2.39, Cxemy a. Vraszanue. ITockonpKy compo-

THBJIEHHUA IPOBOJHHKA ¥ aMIIEPMeTPa CPABHUMBIL, B cxeMe 0 HANPAKEeHUA Ha

HHX TaKKe CPaBHHMBI, a BOJIBTMeTp Oy/JeT IOKa3blBaTh 00uiee HalpAMKeHHe

Ha npoBoauuke u amnepmerpe. 2.40. Cxemy . Vrasarnue. [Tockoasry compo-

THBJIEHHMA PE3HCTOPA M BOJLTMETPa CPABHHUMLI, B CXEMe ¢ CHJIBI TOKA B HUX

TAKIKE CPDABHUMBI, 4 aMIepMeTrp Oy/eT MOKasblBaTh 00U Y0 CHIY TOKA B IIPO-

BOAHNUKe M amnepmerpe. 2.41. 1 =1,=0,26 A, I, =0,52A,1 =1, =0,39A,

I, =1.=0,91 A. 2,42, 375 Om; aMmepMeTp IOKa3bIBAET CYMMapHYIO CHIY
TOKA B pe3aucTope M BoJabTMerpe. 2.43. a) 5 kOm; 6) 9 kOm; B) 15 kOM.

3.7.6 xll:x. 3.8. 720 Imk. 3.9. 11 MIx. 3.10. 3a 100 c. 3.11. 54 Br.
3.12. 200 Br. 3.13. 1,5 mBr. 3.14. MomdocTs vMmeHblnaercs. 3.15. Pewe-
nue. Ecau obe samMIibl OAMHAKOBBI, TO HA Kaykaoi M3 HUX OyJeT HAIDMKe-
Hue 110 B n namner 6yayr pabGoraTs B HOpMadbHOM pesxume. Ecau ke co-
IIPOTHBJIEHHA JIAMII CYVILEeCTBEHHO OTJIHYAKTCHA, TO HAPAMKEeHHA HA HHX TakK-
ske OVAYT PasiMuHBIMM (IPH [OCJEJ0BATEIBHOM COEIWHEHHM HATDAMKEHHe
HA YYACTKe LEelH IPAMO IDONOPLUOHANBHO COIPOTHBIEHUID 3TOrO YYACTKA).
Ta namna, HanpAKeHHe HA KOTOPOH oraskercs boapie 110 B, meperopur.
3.16. Hakan ysenuunsicsa (obijee CONPOTHBIEHUE CIIMPAIH YMEHBUIMJIOCH
BCJEJCTBHE OXJaXJeHUs HEeKOTOpbIX yyacrkos). 3.17. 2,5 Om. 3.18. 15 B.
3.19. 0,2 A. 3.20. Jlammouka pna KapmaHHoro dosHapuka; B 1,4 pasa;
16 Om; 1,2 kOm. 3.21. a) Bo Bropom, B 5 pas; 6) B nmepeoMm, B 5 paa. Pe-




wenue. a) Ilpu mDocnejoBaTeNBHOM COEIH-

HEHHH CHJa TOKa B ODOMX peaucTopax Ofu-

HakoBa. Ha dopmyasr P = I’R ciegyer, uTo

MOILHOCTL TOKA B PE3HCTOpe NpAMO IIPONop-
P, _R

IHOHAaJIbHa €ro COIIPOTHBIEHHIO: P = ? = 5.

1 1
6) IIpu napanjiesHOM CoeiMHeHHH Ha 000H X pesu-
CcTOpax OXMHAKOBO HAIIpAMKEHHe, [I03TOMY LeJe-
2

co0oDpasHo BOCIOIB30BaTsCA (hopMynoi P = U_
R

H3 Hee caefyeT, YTO MOIIHOCTL TOKA B PESHCTO- » R
pe 06paTHO MPONOPIHOHANBLHA €r0 CONPOTHBICHUIO: Fl = -2 =5, 3.23. Cm.
2
pucyHOK 5. 3.24. 8,1 Br; 24,3 Br. 3.25. MonsocTk BTOPO# NIHTKH BoNbIe
B 2,5 pasa. 3.26. B nammne I mougHocTs ToKa 6osbine B 4 pasa. 3.27. 7,2 gllx.
3.28. a) 180 Br; 6) 960 Br. 3.29. a) 1,6 x; 6,4 Mx. 3.30. Hanpumep, u3 Hu-
KenuHa. 3.31. Pewenue. IIpy BRIKOYEHHN, KOTa HUTH JaMIIBI ellle He Harpe-
J1ach, ee CONPOTHB/AEHHEe HAMHOTO MeHbIlle CONPOTUBJIEHHA B paboyeM pexu-
me. I[TosToMy cHla TOKA OYeHb BeJMKA M YYACTKM HHMTH, TOJIHHA KOTODBIX
HaHMeHbIlIasg, HATPEBaKTCs 110 TeMIePaTyphl, IpeBbIaolleil pado4yyio: Belb
y 9THX Y4ACTKOB GoJIbIle 3JIeKTPHYeCKOe COTTPOTHBIIEHNE U MEeHbIIIe IIOIalb
nosepxHoctu. 3.32. 12 Br u 6 Br. 3.33. P, = 3 Br, P, = 7,2 Br, P, = 4,8 Br.
3.34. B pesucrope Rl — yeenuunrca B 81/25 pasa; B pesucropax R2 u R3 —
ymeHBIIMTCA B 25/9 pasa. 3.35. 84 % . 3.36. 0,5 m/c. 3.37. 0,36 A. 3.38. 12 m/c.
3.39. 8 mun; 36 mun. Pewenue, 0603HaUNM CONIPOTHBJIEHHS 0OMOTOK I-'L'1 uR,
Hanpssxedue B ceru U. [JOCKONLKY TeIUIOBEIE [OTEPH He YUMTBIBAIOTCH, KOJIH-
YeCTBO TETJIOTH! §), HeobXoauMoe [Js HOBeNeHWA BOJHI JIO KUIeHNS, BO BCEX
: U
cayuaax oguHakoBo. Ma sakona [[ixoyna — Jlenna ciegyer: @ = F t, = E t,.
Rt '
Orcioga — = —. Ilpu nociefoBpaTenbHOM COeJUHEHUH 00MOTOK HX COIIPOTHB-
2
nenue paBHo R, + R,, a Ipu MapanjlelbHOM HaNlpAMeHHe Ha Kax/oit obmoTke
v vt U
%t = | — + — |1, - I3 aTUX ypaBHEHHH
R

Honyuaem: £ = hiy ,t =t +1,.3.40. 0,9 kr. 3.41. 39 %. 3.42. 32 m.
nap tl + rz moen 1 2

pasuo U. Iloatomy @ =

4.7. 9[IC mpakTHYeCKH He H3MeHAEeTCd, BHYTPeHHee COMPOTHBJIEHHE
yBennunBaerca. 4.9. 240 k. 4.10. 120 k. 4.11. 1 A; 5,5 B. 4.12, 1,5 A;
11,25 B. 4.13. 24 A. 4.14. 1,2 A. 4.15. 18 B. 4.16. 0,6 A. 4.17. Pewenue.
¥V «crapoii» 6aTapeiiki HAMHOTO YBCJHYHIOCH BHYTPEHHEE COIPOTHBIAEHHE I
M3 zaxkona Oma JIIA MOJTHOH neny ciueayer, 4TO OTHOIIEHHE HANPAMEeHHA Ha

nogiocax ucrodHMKa Toka K IJIC uerouHHKa paBHO

- HOCKOJIbe r BCe
r

JKe ocTaercs HAMHOIO MeHbIlle COIPOTUB/eHUs BOJbTMEeTPa, HanpsyKeHne Ha
[OAKJTIOYEHHOM BOJIBTMETDPE NpakTHdeckd paBHo JJIC barapeitkn, A Bor musa
JIAMIIOYKH CONPOTHBIeHHe R < r, HosToOMy HANPSIKeHHe Ha JaMIIOYKe cylie-
crBenHo meHbure JJC barapeiiku. 4.18. Cuina Toka YBeJIMYWTCH, IOCKOJIb-
KY YMeHBIIHTCA BHYTPeHHee CONPOTHBJeHHE TrajJbBAHHUYECKOTO 3JeMEeHTAa.
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4.19. 2 Om: 114 B. 4.20. 4,8 Om; 1,9 B. 4.21. 24 A. 4,22, 25 B, 4.23. 48 A,
4.24, llpu conpoTuBaeHnM, PABHOM BHYTPEHHEMY CONPOTHBICHITIO HCTOMHIT-
ka. 4.25. 8 A; 92 Br. 4.26. 5,5 Om; 0,5 Om. 4.27. U7 = 30 B; I = 3,75 A;
I,=1,25 A, Pewenue. Peaucroper BRI w R2 coeannens napanienshio. Cregosa-

. R.E. . .
TeLHO, [I0JIHOEe COIPOTHERIeHe BHeIIHel nenn i = —]—)— ? =6 0Om. Coraacuo
(:/ \‘. - 3

sarory Oma aast noasoli nenu / = ———— = 5 A, Hanpsaseenne Ha [oJII0Cax He-
R+r 1 1

rounnka roraU = IR, acina toka s peaucropax J = — ul = n 4.28. Iloxra-
R, 1,

3aHile amMIlepMeTpa VBeWMITCA, a BoabTMerpa — vMennmnresa. 4.29. 55 B;

45 B. 4.31. 0,2 A; 16 B. 4.32. © = 36 B, r = 0,5 Om. Pewenue. M3 sarona

Oma aas nogaoil veny I = E; —— QJeAVeT cooTHomeHne < = [{R + r). Has
+ 1
s “ o= II(R? + f')v
ATOre COOTHOUIeHHA [H01yVvaeM cHCTeMYy _\'I)HBHEZILIII 0'1'(.'}()'
S o= LR, + 7).
LR, - IR IR, - R)
1a r = —‘-} L & = ---‘-—-';—-—“—]—-'—. 4.33. 5 B; 1 Om. 4.34. 18 B; 4 Om.
; T e

1

4.35. 37,5 B: 3,75 Om. 4.36. 2) 8 B; 6) 4 B. 4.37,. 6 B; 1 Om. 4.38. 0.5 A;
59,0 B.4.39. 05 A 1.5 AL 4.40. 3 B; 2 Om. 4.41. 4 A, 4.42. 2 Ou.

5.15. 0,18 H. 5.16. 25 mTa. 5.17. 307, 5.18. 1.4 - 102 H. 5.19. 2.8 x
* 107" H. 5.20. Orrankusatores. 5.21, [lpurarneaores, 5.25. 1lpobra npu-
TATHBAET MOMAAONIIE B MACLO YACTHIILI CTATH, UTO 3AMELIHeT H3HOC IBUTa-
reqad. 5.28, Bee vkasanHple BoagelicTBHA MOTYT HaPVIIHTE YIOPAZOYEHHVIO
OPHEHTAILMIO ¢ MOJNRKVIAPHBIX TOKoB». 5.29. Hanpumep, mesay cesep-
HBEIM TeorpaMueckuM U IOMKHBIM MarHuTHBIM Hnomocamu. 5.30. 9 H; Hoab.
3.31. 0: 40 mH: 80 mH. 5.32. Buna. 5.34. Kudetuueckasn 3Heprusa M MOAYJIb
MMITVITHCE YaCTHULL HE M3MEHAIOTCA; HANpasIeHHe HMIIVIbLCAa MaMeHsdeTcs.
3.36. 10 A, 5.37. 2,3 mm; 0,71 ne. 5.38. r,=2r; T,=T.539. V nporona
pajnyc TpaeKkTOpUM I niepuoj odpanierns dosaslre 8 1840 paa. 5.40. 2,8 mT..
5.41. 96 kM/c. 5.42. Pewenue. [IpoBOAHNEKN, 110 KOTOPLIM TEKYT TOKH, 00BIY-
HO 3JeKTPUUECKH HelTpajJbHbl, H II03TOMY B3aHMMOJEIiCTBIe MeXAy HUMU —
TOJABKO MAarnuTHoe. Meay s/IeKTPOHHBIMHM HYYKAMH TOe OefCTBYET Mar-
HUTHOE TIPUTHMEeHIe, HO ropasao 0oJee CHJABHBIM OKA3BIBAETCHA 3JeKTpHYe-
CKOe OTTAJKHBANHE OJHOMMEHHO BapAMEHHBIX YaCTHIlL. JTO OTTAJKHBAHHE
NPUBONT Tak:ke K paciiupernio nyukos. [lapannensHbie NPOBOSHUKHM, M0
KOTOPBIM TEKYT TOKHM B OJHOM HATIPABJIEHHUH, TOKe OVAVT OTTAJKHBATHLCA,
€CJIM MM COODIINTEL TOCTATOYHO BOMBIINEe OJHOMMEHHBIE 3apsaibl. 5.44. B nep-
BOM CJyuae OnpejiejdAlUM #ABIAeTCA NeicTBUe Ha CTPEJKH MAFHUTHOTO
nojis 3eMaH, 4 BO BTOPOM — MATHUTHOE B3aUMOAEHCTBHE CTPEIOK JAPYT C
apyrom. 5.45. 27°. Pewenue. Ha npooguuk jgeficTBVeT B ropu3oHTAIBLHOM
Hanpaejienun cniaa Amnepa F, = Bllsin90° = Bll. PasxogelicTyromas aToi
CUJIbI M CHJBI TAMECTH JOJKHA ObITh HANPAaBIeHA NapajjelbHO [POBOJaM

nojaseca, oTkyga Haxoaum tgo = ——. 5.46. Iletns npumer GopMy OKpYyHxK-
mg

"Hoctu, 5.47. 1 mm. Pewenue. B snexrpuyeckom nose sneKTpoH npuobpest

2eU m,v?

CKOpOCTb U = |—— (9TO ciegyeT u3 cooTHolneHus el =
m
3

). B mar-



HUTHOM 110JIe LeHTPOCTPeMUTeIbHOe YVCROPeHHue (’Oﬂﬁlllae’[‘ AMEeKTPOHY CHIIA

v 1 (2
Jlopenia. CiaejgosarensHo, = evB. Orcroga 1onyuaem r = — | n'q,
' y BY
2.48. 2.5 cm. 5.49. 300 B. 5.50, " = BR 3.01. YavTHua npoaetTaeT depes
GUALTP TOABKO ecii cHia JJopeHIla YPABHOBENIHEACT AIeKTPIULCKVIO CHIIY;
E

OTO VCJIOBHE BBINGIIHAETCH, 2CIAH CKOPOCTh YACTHIE! 0 = Y

6.6. 0.3 mB6. 6.7. 5,4 vB6. 6.8, 40 wTa. 6.9. 0,2 B6/e; eciam ckopocTh
H3MEHeHUA MardiTHOro NoToka Oblia nocroaaHoil. 6.10. 2 B, 6.11, 50 mrla.
6.12. 0,3 B. 6.13. 600 A/c. 6.14. 0,1 . 6.15. 5 12, 6.16. 1 AL 6.17. 0,4 .
6.22. Kostebanua Gyavr OGpierpee 3aryxaTth. 6.26.:0) 0; 6) 2 B; g) 3 B.
6.28. Ha 4 mB6. 6.29. 1000. 6.30. 60°. 6.31. Ha 0,12 Ilx. 6.32. 1.6 .
6.33. Pewenue. B tpyde npu JBHKEHNH MACHUTA BOZHUKAIOT HHAVEIIMOHHbBIE
(Buxpessie) Toku. CoraacHo npasudy JIeHIla MarHuTHoe M0Je OTIX TOKOB npe-
NATCTBYET HajeHnio mardnTta. Topmoasiiias cuia BospacTaeT ¢ yBejlndeHHeM
CKOPOCTH NaJeHua (B 370M CMbICTIe ABHAKCHUC MArHUTa HallOMUHAET Hajfeiue
Teja B AUIKOCTH MK rase). YeKopene MArHUTA I0CTeIeHHO YMeHbLIABTCH, 1,
ecau Tpyda LOCTATOUHO JJANHHASA, JBHAWHIIE MATHHTA CTAHOBHTCHA pPaBHOMED-
ueiM. 6.34. ¥vensmurea. 6.35. Yrobul KonedaHns cTpeiox IpHdopos oT ToM-
KOB OnicTpo 3aryvxaan. 6.36. Econ muauuap mepusii. 6.37. Bpema najgenus
DoJblIIe, KOTAA KaTVIIKa 3aMKiivTa. 6.39. 9,2 A, 6.40. Pewenue. Ha crodoannie
JJEKTPOHB! B ABMIKYILEMCA cTepxiHe Jefiersyer cuia Jlopenna F, = eBu - sina.
B pesyabrare npovcxomur pasieseHue sapsanop. Ouo npojogsiaeTes g0 Tex
1Op, TIOKa KYJOHOBCKaA cuia F = ¢£ He ypasuosecut cuiy Jlopesua: F = F .,
orkyna E = Bu - sinu. Memay KOHUAME CTEPIKHA BOJHIIKAET PA3HOCTL T10-
reduuanor U = El, pasaan 31C unayknun. Taknm odpazom, 3JC nuaykmun
é"{. = Bul - sina. 6.41. 225 MB. 6.42. 7 mB. 6.43. 0,2 B. 6.44, 0,5 mKx. Pe-
wenue, PazobbeMm MBICJIEHHO BeCh MPOLECC HA TaKie KOPOTKHME ATAlbl, 4YTO
Ha OPOTAMEHHN Kax(Joro U3 HHX CKOPOCTbh M3MEHEHHMA MArHMTHOI'O IMOTOKA
MOKHO CUMTATh octoAaaHoi. Menoasavem sakon Oma oA MosiHoM [enu 1 3a-

KOH 3JIEKTPOMATHHTHON WHuykumm: & = ———. B TeueHue Kamaoro arama
AdD
4yepes NPOBOAHUK NpOXomuT sapaa Ag = TAL = “& IIpocymmupoBaB aHa-
b, - D
JIOTHYHbIE COOTHOLIEHHNA [JIfl BCEX ITAMNOB IPOIEcca, MOAYUHM ¢ = ’T2

6.45. a) 0,84 Kum; 6) 1,7 K. 6.46. Jlamna I 3aropaercd paHblue; JaMIThl rac-
HYT oaHOBpeMeHHo. Vrasanue. llocne pazMbIKaHuAa KJO4Ya WHAYKIIWOHHBIN
TOK IPOXOJAHT 110 3AMKHYTOI Lenn, BKJIouaoiieii obe mamnsl. 6.47. O = nBr?,
6.48. Bo BHYTDEHHIOK dHEPTHIO (B peayjbTaTe HarpeBaHMA 0DMOTKH pOTOpa
MHAYKIMOHHBIM ToKOoM). 6.49. Korga siiekTpoMoTop cosepiuaer padory (B aToM
ciaydae OH BpalllaeTces MeJJeHHee W BO3HHKaomwans B 0oMoTKe DJC HHAYKIHK
MeHbllle, a ciJia Toka Goasire). 6.50. 2,05 x.

7.7. Ymeuwmutes B 100 pasz. 7.8. Cuia TOKa BO BTOPHUHONH 0OMOTHe
MeHBIIe BO CTOJBKO Pas, BO CKOJBKO HOBBIIIAETCA HanpsasxteHue. 7.9, Cuaa
TOKa BO BTOPUUHON obMoTke MmeHbime B 20 paz. 7.10. B 2500 pas. 7.11. Ilo-
HHxkaeT; B 8 pas. 7.12. 4400 utron. 7.13. 27,56 A; 40 B. 7.18. Veenuuur-
ca B 2 pasa. 7.19.5 c¢'. 7.20. [leppuu"aa oOMOTKA MOKeT IIEPeTOPETH.



7.22. Bo sropuusoii. [{uamerp nposoja goJskeH ObITe TeM Golblile, YeM 50J1b-
e cHIa TOKa, a B IMOHHMKAaKILeM Tpaﬂcq;lopma"rope CHJa TOKa BO BTOpHY-
Hoii 00MoTKe Gosble, uem B nepeHuHoil. 7.23. Pewenue. 3aMKHYTBIH BH-
ToK TpaHedopmaTopa (PAaKTHUECKHM MpejcTaBiaseT codoil emle oJHY BTODHY-
HYI0 06MOTKY, paboTalomyio B pesKUMe KODOTKOro saMmblkaHuf. B aroii 00-
MOTEKe, obJasaoleil MajabIM COMPOTHBIEHHEM, MHAVIMPYETCSA OueHb BoIbIIAA
cuna ToKa. UpesmMepHBbI HarpeB MOMKeT PacIIaBHTh 3TOT BUTOK WJIH Daspy-
IIATh MB0JALMIO, YTO BHIZOBET 3aMBIKAHHE COCeIHMX BUTKOB. 7.26. 550; 30.
Pewenue. CooTHOIMIEHNA HAIPAYMKEHNI A/ OCHOBHBIX M JOIOJIHHUTEBHON 00-

MOTOK TpaHchopMaTOpa HMEIOT B & = ﬂ_ iV,_ - El.. 3necs N, N,
- N 2 U2u N aon U:Lon .
N__ — uuclio BUTKOB B IEPBHYHOI, BTOPHYHON M JOMOJHUTEIbHONR 00MOTKAX

Aon

rTpaHcopmaropa, U, U, U, — COOTBETCTBYWIIHE HANPAKEHHA. Ua stux

nom

COOTHOIIEHHH MOKHO HAHTHM YHC/IO BUTKOB B MEPBHYHON H BTOPHYHOH 06MOT-

U.
xax: N, = N i,Nlegi =N_ —+.727.0,15A;3c.

aon U Ul non U:(cn

aon

8.11, Ymenbimiack 8 3 pasa. 8.12. Veemuunts B 4 pasa. 8.13. 0,5 MT'u.
8.14. 6,1 MI'u; x guManasoHy KOPOTKHX paauoposH. 8.15. 1 mxe. 8.16.3 m.
8.17. 0,24 c. 8.18. Yepea 16 mun 40 c. 8.19. Paguocnymarens. 8.21. OcHoBHOe
pagiuyue obyciosneHo tem, yro Ha JlyHe Her MOHOC(EDBI, OTPArKAIOIEH pa-
nuosonuel. 8.26. Koporkue paguoposnbl. 8.27. YILTPaKOPOTKHE DAJHOBOJIHEL
8.28. Vavrparkoporkue paguoBoasbl. 8.33. 200 m. 8.34. VBesmuute B 2 pasa.
8.35. 38 mc. 8.36. 1,6 MI'u. 8.37. ¥eenuunurcs B 3 pasa. 8.38. 200 kI'u. 8.39. Or
8 kl'm go 800 gl'u. 8.40. 13 m. 8.41. 3 m. 8.42. Or 210 go 630 m. 8.43. YmeHb-
munu B 81 pas. 8.44. Ymenswntes B 16 pas. 8.45.1,5 - 105 8.46. 13 600.
8.47. Heabaa; MoxHO (9TO cucTeMa oOTcuera, B KOTOPOH aJIeKTPOHBI Heo-
neuHb). 8.49, 2400 M. 8.50. 50 uec. 8.51. ¥Veennunts B 4 pasa. 8.52. 320 ndb.
8.53. 6,2 mxl'n. 8.54. 3. Pewenue. MaxkcuMaJbHOE 3HAYCHHE BJIEKTPOEMKOCTH
KOH/IEHCATOPA KOHTYpA MpPeBbIIIAeT MUHMMAJALHOe 3HaueHwe B 9 pas. Corzac-
1o (opmyae Tomcona T = 2nJLC u coorsomenuio 4 = T uaMeHeHwe 21€KTpPo-
eMKOCTH KOHieHcaTopa B 9 pas NPHMBOIUT K M3MEHEHHIO JJIWHEBI BOJIHBI, HA KO-
TOPYIO HACTPOEH IMPHEMHHE, B 3 pasa. CleJ0BATEILHO, IPH HCIOALIOBAHHH Ka-
TYIUKH € MHHMMAJLHOH MHAVKTMBHOCTBE) «IEPEKPBIBAETCH» [JMAIA30H JUIHH
BostH ot 50 a0 150 M, TpK UCMOIB30BAHUM BTOPOIl KaTymkn — ot 150 no 450 m,
a Tperbeil Karymkn — or 450 mo 1350 m. Taxmum obpasom, HeoOXOAUMBI 3 Ka-
TYIIKH (3aMeTHM, YTO HAM He MOTPeGOBAJOCh HAXOXHTh MX HHIAYKTHBHOCTH).
8.55. 9,4 m. Pewenue. Cornaco 3aKoHy COXPAHEHUs 3HEPrUM [Ist HeaaTyXao-

LI

max max

IMX KosebaHHit B KOHTYpe BHIMOIHAETCS COOTHOIIEHUe T = Ty OTHY-
cU?
na L = —"*. W3 ¢opmyas Tomcona T = 21 /LC u coornomenns A = ¢T no-

max

nyaaem & = 2ne CUns | 8.56. 8,65 A. 8.57. 2,1 A. 8.58. 13 000 nb; 7,6 MxTh.

max
Yrkasanue. Onpe,:(e.rm're o I‘paElJHKaM AMIIIUTYAHbBIE 3HAYEHHMA CHIBI TOKA
H HallPAMeHHH; BDCHOHLSYﬁTECb 3AKOHOM COXpaHeHHdA SHepruu M (lJOpM}"

20



soii Tomcona. 8.59. 94 kM. Viasanue. Tenepenianue BefleTcA B AHAINIA30HE
YABTPAKOPOTKMX BOJH, KOTODBle paclpocTpaHATes B aTMoctepe NpAMO-
JuHeitno, MakcHMalbHAA JAJBHOCTE COOTBETCTBYET CJAYYalo, Korja npaMas
«TepeJaTyUK — MPHEMHAA aHTeHHAa» MPOXOAMT IO KACATEJBHOH K HOBEPX-
noetd 3emuu. Chesap uepre:k M npuMeHHMB Teopemy Iludaropa, nomyuum

L = J2RH + \J2Rh (3mechk yuTeHO, WTo BHICOTa 000 AHTEHHbI HAMHOTIO
MeHbIe paauyca 3emau R). 8.60. 21 m.

9.14. 5 u 33 mun. 9.16. 4,1 - 10" M, 9.17. 56°. S
9.19. Ilo yacoBoif crpenxke Ha 60°. 9.20. Cm. pucy- ¢
HoK 6 (uckomas obiacTh 3aTeHema, S, — wusobpa- ‘- ; o
JKeHue TOYKW S B 3epkaine). 9.21. 1,8. 9.22. 34°. ,_,._.........,...f
9.23. 22°; 68°. 9.27. 12 M. 9.28. a) He mo:xxker; 6) Mo-
sxeT. 9.29. 5 M. 9.30. 75 M. 9.31. 1,5 kM. 9.33. 30°.
9.34. Vkasanue. [najaKasi IOBEPXHOCTb BOABI 0TPasya-
€T CBeT 3ePKAJBHO (BIIEPeN), TAK YTO 3TOT OTPAIKEH-
HBIIl CBET He MONajaeT B IJ1a3a BOJHUTEJIO; OTpa-
JKEeHHe e CBeTa OT UIePOX0BAaTOH NOBEpPXHOCTH JOpOru ABasercda Auddys-
HeIM. 9.37. 30°. 9.38. 80°. 9.40. B ontuuecku MeHee miaoTHOM. 9.41. 45°,
9.42, 22°. 9.43. 0,75. 9.44. ¥ron nagenusa paesed 41,4°, yron npeaomie-
HuA — 82,8°. 9.45, 42°, 947, 39°. 9.48, 12 ¢!, 9.49, 18,5 xm. 9.51. Ilox
yraom 20° & ropuzonty. 9.52. 65°. 9.53. 70°. 9.54. 14 M. Pewenue. Ha pu-
CYHKe 7 NMOKasaHbI HATIDABJIEHUA YKA3aHHBIX B YCJOBHMH 3ajauH Jydqeil. Pac-
CMAaTpHUBAas BblJEJeHHbIe HA PHCVHKEe HPSAMOVIOJBHBIE TPEYrOJIbHUKH, TOTY-
yaeM cooTHowmenus: AE = H — h = [ -1gu, AE=H + h =1 - tgp. 3necn
| — paccTosiHHe OT AXTHI A0 cKaJbl. M3 NIpHBeJeHHBIX COOTHOILEHWH HAXO-

t
o H = p &R+ tga
tgh - tgu

Puc. 6

A

Puc. 7

9



9.55. Mamenurtes Ha nportusononoxkHoe. 9.56. CM.
pucyuok 8. 9.57. B 1,33 pasa. Pewenue. Paccmorpum
(eM. pue. 9) X0/ Y3KOTO BePTHKAJBHOTO NYYKA OTpa-
SKeHHBIX COJHEUYHBIX JIyYeH, MAYIIMX M3 TOYKH A Ha
: JlHe BOJloeMA (HA PHCYHKEe MYYOK CHJBHO PACIIHDPEH).
P ERREEEE SRR 4+S;  DTH n1yuM, NpeJOMHBIINCE HA MOBEPXHOCTH BOALL, CO3-

Jal0T MHUMOe nsobpakeHue Touku A B Touxe A . Wz
Puc. 8 BC BC
COOTHOMIEHUI Lgo = 7 tgP = e (snecs H = ABu

h = AlB — COOTBETCTBEHHO [eiCTBUTENbHAS U Kamy-
B masics rAyOMHEBI BOZOEeMa), HCIOAB3YA 3aKOH IDPeJIOM-

H
A C JIEHHUH, [IoJydaem h=— (MBI Y4JIi, 4TO CUHYC U TaH-
v n

- u: reHC MAaJoro yrja NpakTHdecKu coBmagarwt). Takum
oﬁpaaom, HM3-3a MNpejloMJeHHMA CEBeTa Ha [NOBEPXHO-
CTH BOJBI TIYOMHA BOlOEMA KajKeTcs YMEeHbIIeHHOIl B
n = 1,33 paaa. 9.58. 1,75 m. Vrkasanue. Ceer nam-
[OYKH MPOXOJUT M3 BOJABl B BO3JAYX, €C/IM BBITIOJIHSA-

Puc. 9 . 1
ercs YCeJOBHE Sing < —, rae ¢ — yroJ najeHusa Jyda,
n

a n — IOKasaTejb npejgomyaeHuda Bojasl. 9.59. 3,7 cm; 1,5 em. 9.60. 26 mm.
9.61. 47°,

10.11. 1,25 aorp; 0,4 aorp; 5 gorp. 10.12, 1,25 m; 50 cm; 25 cm.
10.19. F = 24 cm; D = 4,2 nqurp; H = 3 em. Pewenue. [Ipe:xne Bcero aame-
THM, YTO H300pakeHue Ha aKPAHEe ABIAETCH AedcTBUTeNbHBIM. ONTHYECKYIO
cuny ¥ QOKYCHOE PACCTOSHHE JHH3bI HAWIEeM, BOCIIOJIb30BABIINCH (POPMYIIOH

1 1
TOHKOH JuH3bBI D = e 2 + ? (4TOOBI MOJYYUTH ONTHYECKYIO CHJIY B AH-
ONTPHAX, HAZO BEIPA3UTE BCEe PACCTOAHMUA B MeTpax). BocmoabayeMes TaKsxke
H
BbIpaXKeHueM [AJId yBeJAWdYeHus JHH3E [ = n = é W3 sero caexnyer, 4To
H=h 5 10.20. 3 mm. 10.21. 10 cm. 10.23. 8,3. 10.24. 3,6 cm. 10.25. 300.

10.26. 150. 10.27. Pewenue. CI0KHOCTL HOCTPOEHHUS 3aKJII0UAETCA B TOM,
yTO BCe 00bIYHO HCIOAB3YeMBble JTYYH COBOAJANOT ¢ TVIABHONH ONTHYECKOH 0ChIO
nauH3b!l, O00iTH 3TV CI0MHOCTL MOMKHO pasaudyHeIME criocofamu. MoskHo, Ha-
NMpHMEpP, «MOCTaBUTh» B TOUKE A BEPTUKAIBHYIO CTPENKY, HAHTH OOBIYHBIMH
MeTO/aMHU M300paskeHNe ee BEePIIHMHBLI H ONVCTHTEL MEePHeHJHKYISD HA [JIaB-
HYI ONTHYECKYIO ock. [lpyToii cocof: HanpaBUM M3 TOYKH A Ha THH3Y [IPOU3-
BOJBLHEIH J1yy | oA HeBOJABIIMM YIJIOM K MIaBHOM onTHYecKoi ocu (puc. 10).
Hanpapum napasiizenbHbli emy Jgyd 2 yeped ONTHYECKHH IIEHTD JHH3LI (9TOT
Jyd IpPOXOAMT depe3 JHH3Y, He H3MeHss Hanpapienus). Oba mayua mocie

. IPOXOMKIEHHA Yepes JHH3Y JOJKHBI Iepe-
ceubCcd B (OKANBHOW MIOCKOCTH. ITO MO-
3BOJISIET MOCTPOMUTE XOJ Jyua [ mocse juH-
3bl. [IpONOJIZKHB 3TOT JYyY OO0 NepecedeHusd
C IJIABHOH ONTHYECKOH 0ChIO, IMOJYYHM TOY-
Puc. 10 Ky A, — naobpaxkenue Touxu A. 10.29. I'nas
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craHOBHTCA JanbHozopkum. 10.31. IIpm rtakoMm pasMmepe OTBEpPCTHsI YMEHL-
maeTcs pasMbBITOCTE H3oDpameHus Ha cerdarke. 10.32, 35 MM; YBeJIHMYHTS.
10.33. 8 MM. Ykasanue. PaccTosiHne OT MJIEHKH [0 IEHTPa 00'beKTHBA IpaK-
THYEeCKH DaBHO (OKYCHOMY paccTosaHuio obbekTuBa. 10.34. Muumoe, obpar-
noe. 10.35. He saBucnT; A1a yBelUYeHHA MHTEHCHBHOCTH CBeTA.

11.14. Or 3,8 - 10" mo 7,5 - 10" T'm. 11.15. 600 um. 11.16. 330 uHM; HeT
(aro yabTpaduonerosoe uanydenme). 11.17. 420 am. 11.18. 6,7 - 10" I'm.
11.20. 2,25 - 10® m/c. 11.23. CeeToBbie BOJIHBI YCHJIMBAKOT APYT Apyra (eciu
MCTOUHMKHM M3JIVUAIOT BOJHBI ¢ OAMHAKOoBbIMU (asamu). 11.25. Hacrora He u3-
mensiercd. 11.26. Ymenpmaercs, 11.27. 530 am. 11,28, 580 um. 11.29. 2. 10°.
11.30. a) uepHoit; 6) Gexoii; B) cepoii. 11.31. Ilpu zenenom. 11.32, Yepes
kpacuoe, 11.33. Yepubivu. 11.34. 376 um; senenstii. 11.35. a — ¢uouero-
BOMY, 0 — kenToMy, 8 — Kpacuomy. 11.37. Ha 2000 xm/c. 11.38, 0,32°.
11.39. [IpoucxoguT mepepacipejieieHie 9HEPriH B IPOCTPAHCTEE: OHA «IIepe-
XOAHT» TYAa, I'de BOJHBI YCHIMBAIOT ApYr Apyra. 11.40. 6) Bo BropoM cayuae
IMHpHHA HHTep(epPeHIHOHHBIX mosoc OyaeT Mensmie. 11.41. B pocrarouno
TOHKOM CJ0€ MHAKOCTH Habiwogaerca uHrepdepeniua ceera. 11,43, Pewe-
Hue. 3anperaloniue CUTHAIBI A0JKHBI ObITh BHAHBI ¢ 0OJIBILIOIQ PaceTod-
HusA. CnegoBaTenbHO, HEOOX0AMM TAKOM TBET, 4TOObI M3JyUYeHHe KaK MOKHO
MeHBIIIe paccerBasiock B armochepe. Nony6oil e neer HeDa CBHAETEILCTBY-
eT, YTO CHJIbHEee BCEro PACCerBaeTcsi KOPOTKOBOJHOBAA YACTh BUAMMOTO COJI-
HeuHOro cBera ((puoJeToBbIi, CUHHUI, ro1y00il yUaCTKH cleKTpa). JTO XapaK-
TEPHO [JIs PACCeAHHA HA HEOLHOPOAHOCTAX (MUKPOCKONIHMYECKHX CTVIIEeHHAX
M paspesKeHHsX BO3JAyXa), pasMephl KOTODBIX MeHBINe AJTHHEI BOJHBI CBeTa.
B obnakax e HMJHM TyMaHe paccessHHE CBETA IPOMCXOAHT Ha KanejlbKax
BOJBI MJIH KPHCTANIUKAX JibAA, PasMepbl KOTOPBEIX BEJIHKHU M0 CPABHEHHIO C
JAJUHONW BOJHEI CBeTa. B 3TOM ciyuae cBeT pasdJMYHBIX YacTOT PacceHBaercs
[IPUMEPHO OAMHAKOBO, YeM H 00bAcHAeTcA Deqablil Wi cepblit nBeT 001aKOB.
11.45. Yem 6osbIunii IYTh NPOXOAAT CBETOBBIE TYVYH B aTMocdepe, TeM CHJIb-
Hee pacceMBaeTCs KOPOTKOBOJHOBas yacTh cmexrtpa. 11.46. Ha camom gpese
Habmoal0TCs He TEHWM, a MOJYTeHH: B aTH 00JacTH MOomajaeT COJHEYHBI
cBeT, paccesHHbIil arMocdepoii (oH mMeeT roayboBaThiil orTeHok). 11.49. Pe-
wenue. Moryr. IIBer 3aBMCHT OT 4acTOTHI BOJIHBI, 4 HE OT JJIMHLI BOJIHEL.
B Bosjgyxe AMMHA BOJHBI A KDACHOTO cBeTa GOJbINE, YeM JJIUHA BOJHBI A
senroro ceera. Ecau ke KpacHBIH CBeT IepeXofuT B NPO3PauyHYIO cpeiy ¢

A
HoKagareseM IPeIOMJEHMS 1, TO AJHHA BOJHBI yMEHBIIAeTCHa: A, = —<,
n
I
VYenosue A = A, BeIDONHAETCA HpH i = —-. Hanpumep, mpu A_= 760 um

o
u l* = 570 uM noxyyaem n = 1,33. Takum 0bpasom, AIHHA BOIHBI KPACHOIO
cBeTa B BOJe PaBHA JJHHE BOJIHEL }KEJTOI'0 CBETA B BO3AYXe.

12.10. 4-10'® IIx (25 »B). 12.11. V zenenoro. 12.14. Her; xa. 12.15. 2,2 3B,
12.16. 2,7 5B; ga. 12.17. 4 - 107" [k (2,5 oB). 12.18. 3,3 - 101 Il (2,1 3B).
12.19. a) 300 um; ©6) 955 um. 12.20. Veennuuparorcesa. 12.21. a) He usme-
usaetrcea; 6) ymenbmaeres. 12.22, Ila (npu gnuHe BoJHLI MeHee 550 Hm);
mer. 12.23. 0,87 aB. 12.24. 680 km/c. 12.25. 1,3 - 10" I'm. 12.26. 7,9 B.
12.27. 320 um. 12.28. 1200 xm/c. 12.29. Ia; mer. 12.30. VBenrnuuTe Ha
2,7-10% . 12,31, 490 kM /c. 12.32. 1,92B; 1,058, 12.33. 6,4- 107 ik - c.
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Pewenue. Bocnonbayemesa ypaBHeHHeM OHHIITeiiHa maaa doroapderTa:

Bl

2
muv
hv=A_ + -—é—- POTO3NEKTPOHEI 3a/lePXKHUBAIOTCA TOPMOIHAIIUM HalpskKe-

HHUeM, ecJIH paﬁOTa ANEKTPHYECKOro I10JId paBHa M0 MOAYJIK UX MAKCUMAJb-

HOH KHHeTHYeCKOi aHepruu: -ni:— = eU. Taknm obpasom, hv = A+ eU.
Brrunrad nousesHo ypasHenua hv, = A  +eU mhv,=A + elU,, nonyunm
e(U, - U
p=Ye U) 1934 178
Vy = V)

13.16. Veenuuyunacy na 2,5 »B. 13.18. 1,3 - 10'®* I:x. 13.19. Heown,
reauil, paaoH, napel pryTrd. 13.20. Paspe:xeHHbINT aToMapHBIH KHCIOPOI.
13.23. 250 mm. 13.26. HanpaBieHHe WMIIYJIBCOE BCeX (OTOHOB IPAKTH-
4yecKH oAuHaroBo. 13.27. OHeprua atoMa yMeHbIIWJachk Ha 13 aB. Pewe-
Hue. DJHEPrudA ATOMA IIPM MCOYCKAHMM KBaHTa yMeHbInaercA Ha hv. Ciaemosa-
TeJBHO, TOC/Ie HCTIYCKAHUSA JBYX KBAHTOB SHEPrUsi ATOMa YMEHbUIMJIACH HA

AE|=hv, + hv, —he(2 + 1) 13289 L oL 1.1 _1 1.
. L . A Ay Ay Ay Ay hy ko Ry
B) — = — - ——_ 13.30. 1,4 - 10", 13.31. 590 um; 3,4 mBr.
hy g Ay

14.14, IIpn 3amaHHOl HEONpPEAEJeHHOCTH CKOPOCTH HeONpeIe/eHHOCTE KO-
OPAHMHATHI YaCTHIBEI 00pATHO MPONMOPLUHOHAIbHA ee Macce. 14,16, 1,3 - 107%
Npd TAkoi Masoil AJHHe BOJHBI HABJIIOAATh MPOABIEHIE BOJHOBBLIX CBOMCTB
NBITHHEH HeBo3dMosxHO, 14.17. 7,3 - 107" m. 14.20. 2,7- 107" m. 14.22. Toas-
KO DHEpPrus aToMa.

15.22. *¥Pb. 15.23, *'Bi. 15.24. %*Na — e + “Mg. 15.25. B 4 pasa.
15.26. B 32 pasa. 15.27.10. 15.28. a) Maprauen; 6) 6pom; B) Leauii.
15.29. 1,6 - 107" Kuor; 8 - 107" Kua; 3,2 - 107'® Ka. 15.30. B 10° pas; B 10'° paa.
15.31. Ogunakopsl. 15.33. OeKTpOHBI B IVYKE MMEOT Pas/JHM4YHBIE CKOPO-
cru. 15.34. HeobxonuMeIM ycioBHEM PeaKIIMHA CHHTe3a #ABisercH cOuauske-
HUe JBYX siJep Ha PacCTOsHUe, CPABHUMOE ¢ UX pasMepaMu; AJIs 3TOro siipa
AOFKHEIL IPEOJI0NIEeTh KYJIOHOBCKO oTTankusanue. 15.35. 22U — {He + *!Th;
2% Pb— e +2%Bi. 15.36. »*°Pu— ‘He +2%U. 15.87. Haazgpa*iRa. 15.38. 23U,
15.39. fAapo pagona-220 (nopaakoswiii Homep 86). 15.40. B ampo *§Bi.
15.41. 12,5 %. 15.42, 99,2 % . 15.43. 270 cyT. 15.44, 3 u, 15.45. Yepes 1 u.
15.46. 3a 26 ser. 15.47. HyKJIOHBI B fAfpe «IJOTHO YIAKOBAHBI»; MOMKHO
CYHTATL, YTO COCEAHHE HYKJOHBI PACIIONOMKEHLI BILIOTHYIO APYL K APYTY
(3TO HAIOMUHAET PACIIOJIOMKeHHe MOJEeKYJ B Kamie Bojabl). 15.48, ﬁBe. Peuwe-
Hue. O0bEM MHTEDECYIOUIEr0 HAC AAPA MeHbIIle o0beMa Anpa amoMHUHHA-2T
8 1,5% = 3,375 pasa. [locKoabpKY TIOTHOCTH DA3JHYHBIX AAeD NPAKTHUECKN
OJMHAKOBA, Macca 3TOTO fAApa MEHbIIIe MACChI AApa AJIOMUHUA-27 BO CTOJBKO
JKe pad — oHa paBHa 8 a.e.m. Takum obpasom, AAPO COAEPIKNAT 8§ HYKIOHOB —
4 nporona u 4 ueiitpona. 15.49. Cymecrsyror. 15.50. 6 4. 15.51. 5 u-pacnagos
n 3 [(-pacnagma. Pewenue. CoriacHo VeloBHIO Macca A7pa YMeHBIIHJIACh
Ha 20 a.e.m. TTockoabKy npu f-pacraje mMacca sapa HPAKTHYECKM HE H3MeH:H-
ercsd, a PN (-paclaje yMeHbluaeTcs Ha 4 a.e.M., [IPON30LLJI0 D (-pACIaoB.
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B pesyisrare sTHX pacnajoB aTOMHBIA HOMep saapa yMmensinnica Ha 10 (or 90
no 80). CaemosartensHo, mpousoniio emie 3 [-pacnajga, B pesyiabraTte KOTO-
PLIX aTOMHBIH HOMep sapa yeeawumicsa or 80 mo 83. 15.52. 5 a-pacnanos u
4 f-pacnaga. 15.53. 11 pacnagos (7 o-pacnagos u 4 -pacnazga). 15.54. Boas-
e 5 MJIpJ (3a BTOPOI yac pacmajeTcs MeHbIle aTOMOB, YeM 3a IePBbIii).
16.12, fgpo xenesa (y Hero O0JbIIe YAeJNbHAA JSHEPrus CBA3H).
16.14. 0,124 a.e.m. 16.15. 0,042 a.e.m. 16.16. 0,03 a.e.m.; 0,24 a.e.m.
16.18, TLi + |H — TBe + \n. 16.19. Heiirponamu; N + Jn — "C + |H.
16.20. “‘SHg + in = ‘ggAu + !H. 16.24. YAl + ‘H — '“Mg + iHe.
16.25. %Mo + 21H - %Te+n. 16.26. 2,8.107"° Ix. Pew.euue. Ilpesxae Beero
onpejeaM fedpext Mace aapa: Am =(Zm,+Nm )—m . BcnpaBoussix Tabnumax
NpUBE/IeHb] 3HAYEHUA MaCC HEHTPAIBHBIX ATOMOB M, & He ANEP M , NOITOMY
BOCTIOJIE3YEMCH COOTHOLIeHMeM m = m_— Zm . Ilonyunm Am = Zmp + Nmn -
—(m,—Zm)=(Zm,+ Nm ) - m_ . MbI BOCTIOTH30BAINCE TEM, YTO CYMMa Macc
NPOTOHA M 8J1€KTPOHA paBHA M, (macce aToMa BoJOpO1a {H). IMoxcTaBUB YHCIIO-
Bble 3HAYEHHA, noayuum Am = 1,86 a.e.m. = 3,1 107?" kr. Sueprusa ceasu E_ =
=Am - ¢, 16.27. 28U + | ot — 239Np +9 ‘mNp — 239Pu + 9e. 16.28. sa"’R.b
16.29. 2,9 - 10'° Ix. 16. 30 a) Y 3J'leMEHTa c MaCCOBbIM '-mc.qu 100; 6) y ane-
MenTta ¢ maccossiM yuesaom 80. 16.31. C yeenuuenneM MaccoBOTO YMC/Ia B YHC-
Jla IPOTOHOB B fi/ipe Bce Dojiee BAXKHYIO POJib UI'DAET 3JIEKTPHYECKOe OTTAJIKH-
BaHWE TPOTOHOB JApyr ot Apyra. 16.32. 4,1 - 10" M. 16.33. 1,55 - 107" [x.
16.34. 8,3 MI:x/mykiaon. 16.35. 7,7 MIx/mykiaon. 16.36. 3,2 - 10" Ix.
16.37. Ha 0,026 a.e.m. 16.38. Haupumep, OH MOXKeT BblJ€TeTh IIPH CIIOHTAHHOM
feneHHM Aapa ypaHa. 16.39. Peuwernue. Bocnonb3oBasIick CIIPaBOYHBIMU Tab-
JIMLAMH, ONpejesiseM: CYMMAPHAs MACCA BCTYINMBIUMX B PEAKLMIO AIEpP MeHb-
111e CyMMapHON Macchl obpasoBaBmuxca agep. CaefloBaTelbHO, peakilua HAET C
norjoiesueM sHeprud. 16.40. Iornomaerca. 16.41. [axke B XMMHUECKH YH-
cTOM ypaHe mons ypaHa-235 menee 1 %. lloatoMy BBLIeTaollue HEHTDOHEI B
OCHOBHOM IIOIVIOIIAIOTCA AApaMH ypaHa-238 Des nociaeayrolinero aeJeHHA Aaep.
16.42. 190 xm/c. Pewenue. IIpu pacnase sapa BelgeaseTcd saHeprus E = Am - ¢?,
rae Am — pasHOCTL MeXJy Maccoif Afpa paJguA ¥ CyMMapHOH Maccoi AByx o6-
pagoBaBuIMXcA aaep: Am = (m ). — (m, ). — (m, ). BeIpagus mMaccer sajiep yepes
MACCHI COOTBETCTBYIOLHMX ATOMOB, noayuum Am = (m, — 88m ) — (m, —86m ) -
- (my, —2m) =m, — m, — m, . CorlacHO 3aKOHY COXPAHEHUS UMITyJIbca 06-
pa3oBaBIlINecd AJpa pasjieTal0Tcd B IIPOTHBOIIOJIOMHBIX HaAIlIpaBJeHHAX € OQH-

HAKOBBIMH I[10 MOV HMIIYJIbCAMM: my Up, = My U - Ha zaxona COXpaHeHHA

ameprum Am - ¢ = Mralrn M}i‘l monayyaeMm v, = ¢ 2my, - Am .
2 2 o mR:\(mHo + mRn]
16.43. Ha 14,3 MsB. 16.44. 7,3 MaB. 16.45. MoxxHo 06ayuyaTh pTYTh HeTpoHA-
MH; ec/IM B pe3yJILTaTe M3 AApa PTyTH OydeT BEIOHT IIPOTOH, TO 06pasyeTcs Aapo
aroma 3osiora. Ilpasaa, aTo sizpo 6yeT paiMOaKTHBHBIM M Yepe3 HeKOTOpoe Bpe-
MmA pacnasiercs. 16.46. Brinensercsa sueprus 15 MaB. 16.47. Beinenserca anep-
rus 4 MaB. 16.48. {Be + jHe — ot + IEC; BHIIeAAeTcA aHeprua 5,7 MaB.
16.49. ITornomaerca sueprua 1,27 MoB. Pewenue, CoriacHo yeJ0BHIO 9HEPIHH
CBA3H AJlep a3oTa M rejidd paBHBL cooTBeTcrBeHHO 104,72 u 28,3 MaB, a suep-
rus CBA3H fAnpa Kucnopoza 131,75 MaB. Taxum ofpasoM, cyMMapHaA 3Hep-
'Hf CBA3M B pe3yJbTaTe peakumu ymedblnmiaacek Ha 1,27 MaB. Cneposa-
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TeNbHO, MMEHHO TAKAA JHeprus morioumiesa npu peaxnuu. 16.50. 17,6 MaB.
m
16.51. 150 M. Pewenue. Hauannuoe KOJIMUECTEO ATOMOB B 00pasiie N,= E N,

roe M = 0,238 xkr/monb — MoaApHas macca ILyToHHA. CorjiacHO 3aKOHY
PAZMOAKTHBHOTO paclajZa K KOHIY VKA3aHHONO IMPOMEXKYTKA BPeMEeHHM uHC-
t

10 ocrasumxcs aromos N = N - 2 7. HUncso pacrnaBiinxces aToMoB N, - N,
t

a BBLAEJMBILASICA IPH pacnajax sHeprua E = E(N, - N)=EN(1-27) =

= E . 5—’1&[—‘ 16.52. 82 I'x; 2,8 v. 16.53. 290 7. 16.54. 2,3 «r.
V2 M

16.55. 22,5 %.

17.10. 180°. 17.12.1,8 - 10" k. 17.13.1 MsB. 17.14. 1880 MaB.
17.15. 1880 MaB. 17.16. [Tockoabky Macca IPOTOHA MeHbILIe MACChl HEIITPOHA,
IUI5 TIPEBPALLEHNA B HEHTPOH OH T0JIFKEH [oTyuuTh oHepruw. 17.17. 1,6 - 1022 T
17.18. 2,5 10T, 17.19. 2,4 - 10 2 m. 17.20. Pewenue. He MoxeT, I0CKOIb-
KV IIPH TAKOM MPOLECCce He MOrYT OJHOBPEMEHHO BBINOJHATHCH 3aKOHBI COXPa-
HEeHHA UMIIyJbca U 9Hepruu. YTodbl yOeAHTHCH B 8TOM, IPOIIE BCEro nepeiTu
B CHCTEMY OTCYeTa, B KOTOPOH 3JIEKTPOH noc.e MorJjoumeHus orona oyzer no-
KOHTLCA. B aToil cueTeMe oTcyeTa MoJy4yaercs, YTo HAYalbHAA KUHETHYECKAA
DHEPTHA NIEKTPOHA U dHeprusa GoToHa MpocTo «ucueaan», 17.21. He momxer.

18.27. Ilonokernne 3emMiu OTHOCHTENbHO NOBEPXHOCTH JIyHBI OCcTaercs
TPAKTHYECKN HEW3MEHHBIM; OJHAKO 3aMETHO CYTOYHOE BpAINEHHE SeMJH
¥ HM3MeHeHHe ee [OJ0MeHHd oTHOocHTenbHo a3pean W Connpa. 18.28. Vka-
sanue. Cienver yuecTs BpameHue Mapca BoKpyr codcrBeHHo# ocu. Ilepu-
oj obpanienna Poboca MeHbIe MAPCHAHCKHUX CYTOK, & Mepuox odpalleHus
Heiimoca — Goasme. 18.29. Ha 3emie, mocKonIesKy TaMm (oablIe YCKOpPeHHe
cBobongHoro nagenus. 18.30. Ha Mapce, MOCKOJAbKY TAM HAMHOI'O MEHBIIle
mrIoTHOCTs armocdepwl. 18.31. Pewenue. W3 3aKoHA BCEMHPHOIO TArOTe-
HHMA CJIEeAYeT, 4TO YCKOpeHHe cBODOAHOro NajeHua Ha IJIaHeTe CBA3AHO C ee

M

maccof M u paguycom R COOTHOLIEHHEM £ = GF' Orciola HAXOJHM OT-
HOLIEHHME YCKODeHMH cBOGONHOIO MajeHudA y nmosepxHocteir Mapeca u 3emuin:

M, (R,
Su _M{_"] = 0,4. Bec armocdeps! Hag KaKMM-1ub0 y4acTKOM TOBEpX-
ga MB RM
HOCTH IJIAHETHI MOKHO IPHDPABHATE CHJe aTMOC(epHOro JABJEHHHA HA 3TOT
yuactok. IToaromy maccy m armocdepbl MOM¥HO OIEHHTh M3 COOTHOLIEHUSA

2

mg = p - 4nR°. Orcoga My _ Pu S [E‘-‘-] = 0,004, 18.35. Vrasanue.
nmy P 8y 3

ITo sHaueHHWAM paauyca 3eMHOI opOMTHI H HmepHoxa obpamenusa 3eMJH BO-

Kpyr ConaHua MOYKHO BBIUHCJIHTE YCKODEHHe 3eMJM M BOCHOJbL30BATBCH 3a-

KOHOM BeeMHpHOTO TaArorenusa. 18.36. 1400 kr/m*.

19.32. B 36 pas. 19.33. Ouu ori1HuawTesa B 5 paas.

20.30. Bel yBugnuTe CBETJVIO IIOJIOCY, OXBATLIBAWOIIYIO HacTh HebOCBO-
na. Bue aToil mosockl cBeTAMIMXCSA 00BLEKTOB NpAKTHUYeCKH He Oyjer BUJI-
uo. 20.32. 3,8 muapa ner. 20.36. Vraszanue. CpaBrurte c sagaueit 18.35.
20.40. 6,5 MIpA CBETOBBIX JIET.
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O®HU3NYIECKHE ITOCTOSAHHBIE

H- M
I'paBuTanuonHas nocroaanas G = 6,67-10" ———

Tocrosmuas Asoragpo N, = 6,02-10% moms

MocrosrHas Bonsnmana k =1,38-107% JIT}R
Jx
YumnBepcanbHasA ragopas nocroguHag R =EN, = 8,31 ———
MOJE - K

DnemenTapHbiil aMeKTpUYeCKUi 3apaa e=1,6-10"° Kx

DeKTPUYECKAS TIOCTOSHHAA €, = 8,85-107" -
M
2
(b= ity
4ne, K
Chopodns oueta B RaryyMe e 299702458 = <3 10" —
c c

TlocTosuuas Ilyaska h = 6,63-10 Ix-c

AToMHas exwHAIA Maceh: 1 a.e.m. = 1,66- 10% xr
Macca anexrpona m, = 9,1-10° kr=5,5-10" a.e.m.
Macea pOTOHA 7, = 1,6726-10% xr =1,00728 a.e. M.
Macca seiirpona m, = 1,6749-107*" xr = 1,00866 a.e.m.

CIIPABOYHBIE TABJIHIIBI

Cropocrs aeyra npu 20 °C, m/c
[Boma 1500 | Boaayx 340 [ Crams 5500 |
YieasHoe conmpoTHBiaenue nposoganxos (npu 20 °C)

Bemgectso p,10° On-m BemecTBo 0, 10° Om- ™
ANIOMAHIH 2,8 Huxpom 110
Mene s CsuHED 21
Huxenun 42 Cepebpo 1,6

Ilorka3saTeas NMpeaOMIACHHA
Anmas 2,42 Cnnpr srunoseni 1,36
Bona 1,33 Creriio 1,5
Pabora BBIXO/@ OJEKTPOHOE, 9B
Bonsthpam 4.5 Tleamit 1.8
Oxcuy Gapus 1,3 ITuEK 4,2




OrHOCHTENbHAN ATOMHAN MaCCA HEKOTOPHIX H30TONORE, a. €. M.
(ans ompexeneHENA MAcChl A1pa HeoOXOAHMMO
BBIMECTH H3 MACCH ATOMA CYMMADHVIO Maccy 3381{1‘1)01103}

Macca neii- Macca Heii-
Hzoron TPAJILHOIO Hzoron TPajabHCOTO
aroma aroma

1H (somoporn) 1,00783 '3 C (yraepox) 12,00000
fH (mefirepmit) 2,01410 ‘3(: (yronepon) 13,00335
1 H (tpurni) 3,01605 YN (asor) 14,00307
> He (remmit) 3,01602 ' N (azor) 15,00011
i He (vemmit) 4,00260 "1 O (xucropon) 16.99913
SLi (amrmi) 6,01513 % Al (amommmmit) | 26,98146
{Li (mmrmit) 7,01601 0 Si (xpemmmi) 29,97376
$ Be (Gepmmit) 8,00531 %5 Rn (pazon) 222,01922
i Be (Gepmiumit) 9,01219 *%s Ra (pammit) 226,02435
'Y B (60p) 10,01294 | %2 U (ypam) 238,05077

HEROTOPBLIE CBEJIEHHA O 3EMJIE

Macca Seman

Boapaer Beman

Cpepanii pagnye Semuin

Hopmanbroe armocheproe nasienue

6370 xm
6-10* xr

101 xlIla (760 mm pr. cT.)
npaMepHO 4,5 MApH jger

HEKOTOPBIE CBEJIEHHS O COJTHEYHON CHCTEME

Papnye Cosana
Macea Conrmna

Pagnyc JIvan
Macea Jiyas:

Cpengree paccroanane or 3eman o Coanila

Cpennee paccrosuane oT 3emMan a0 JIVHEL
Ilepuon’' ofpamenus JIyHBI BOKPYT 3eMiH

700 000 =m
2-10% xr

150 mane KM

1740 M
7,35-10% xr

384 000 &m
27,3 eyt

! Cuneputecknii nepuon — BpeMs MOJHOTO 0f0poTA OTHOCHTENLHO 3BE3].
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