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NNPEANCIOBHUE

Hacrosmmii «CGopHKK 337a4 X BOIPOCOB N0 (PU3MKE> HAMHCAH B CO-
OTHCUTCTBEY € efcTBYIowel nporpaMMoii. Buecte ¢ yuebuukoM «Dusu-
ke (IT. . Camoiinenko, A, B, Ceprees, M., 2011) on BX0ZuT B yueOHbIiH
KOMILTEKT I CTYAEHTOB CPEIHHUX MPOhecCHOHANBHREIX yyeOHBIX 3aBe-
U

Heap «CHopHEKar — aKTHBHU3UPOBATL CAMOCTOATE/IBHYIO paboTy
CTYACHTOB, CMOCOOCTBOBATD BEIPAGOTKE Y HIX IIPOYHBIX TEOPETHYECKHX
MK, YMeHuil 1 HABBIKOB, KOTOPHIE OYAYT HCIOIB30OBAHK HMH B Oy-
Aynei mpodeccHoHa BHOR AeATeIbHOCTH, XOpollee YCBOEHHEe Teope-
FIICCKOTO MaTepHaia HeBO3MOXKHO Oe3 pentienusa 3a1ad. ¥ CTYACHTOB B
nponecce pellieHyss 3a1a4 PasBHBAETCH JOIMYeCKOe MBIIITEHKE, TI0AB-
NI MHTCPEC K U3YYAEMOMY TIDEAMETY, OHHM JYYille 3alIOMHHAIOT 3a-
Kulibl 1 POPMYJTHL

13 «CoopHuKe» JaHbl 0OIIHMe METOIUYECKHE YKA3AHUS 110 PENIEHHIO
1 o OPMAEHHIO 33714, & TAKXKE IPUBeleH0 H0BIIoe KOAUYECTRO 3a4ay
¢ 116/iPOBHBIMY PEIIEHUAMY Y aHATU3OM 10,1y YEHHBIX Pe3yJIbTATOB.

KpaTkoe N310KeHHEe OCHOBHBIX TEOPCTHYECKWX TIOHATHI, 3aKOHOB 1
(b MY MO3BOJASIET OKA3aTh MAKCHMATBEHYIO MOMOHNIb CTY/A€HTAM MpPH
{RUICHUH 3282

CIOMBYT, D0AAME S0 KONPEIDK
BURNTUOTEKA

MUHWCTEPC TH0 GEPA30BAHNA |



KAK PEIUATB 3AJAYH IO OU3NKE

Pewnts Husuyeckyo 3ajady — 3HAYHT PUMEHHTH OOlIHe 3aKOHBI
MaTepHanbHOre MHEpa K KOHKPETHOMY CAYYAK W NMOJYYHTbh KOHeWHLIH
PE3YNETAT. ¥YMERHe pellaTh 33J]aul — JY4IUas OLeHKAa YPOBHSA yCBOe-
HHS IPOrPaMMHOTO MATEPHATA.

Ha usyyenne kypca GU3NKH OTBOAMTCHA CPaBHUTEIBHO HEMHOID
BPEMEHH, [I0ITOMY HPU COCTABAEHUU COOPHUKA YMEHbILIEHO KOIHYe-
CTBO 33124, TPeOYIOMUX IPOMO3IKMX MAaTEMAaTHYeCKUX BHIYUCIEHMIH,
GobIIe BHHMAHUA VAENEHO PACCMOTPEHHUIO KAYCCTBEHHHIX 33724 U
BOIIPOCOB.

IIpexne dem peniath GUKYECKYIO 3aJa4y, CJAEAYeT TIMATEeNBHO U3Y-
YHTh TEOPHIO Bonpoca. I1o ciiocoby pelueHrA paznyaloT yoTiikie (0Obry-
HO KAaYeCTBEHHbIE), IKCIePHMEHTAIbHbIE, BHIMUCINTEALHLE U rpadH-
yeckue 3a1a4u. JesieHne 3TO YCJAOBHO, 0OBIYHO PEKOMEHAYETCA CHAYA-
73 PeIaTh KadeCTBEHHBIC WM IKCIEPUMEHTaNbHbIE 3a1a4H, & 3aTeM
BHYUCINTENbHEIE U rpadudeckue. OLHY ¥ TY e 33324y MOKHO DelIUTh
pa3IUYHBIMA cliocobamu, LlenecoobpaanocTs Brifopa cnocoda 0IKHa
OBITh OHpedeeHa CaMHM CTYLEHTOM UM YKa3aHa 1IPerogaBaTe/ieM.

Periuts GoAbIINHCTBO 33/1a4 MOXKHO B YeThIpe 3Talla: aHAIH3 YCJI0-
BHUA 3A/IAUH, MOCTPOEHHE CXEMBI HAK YepTexa; COCTaBIeH e anrebpau-
YecKHX VPaBHEHHI, Harlucanie GOPMYJI, KOTOPble CBA3bIBAIOT (pu3Hyec-
KHe BeTHUUHE, XapaKTePH3yIolye paccCMaTpUBaeMoe SIBICHHE C KOJIH-
YeCTBEHHOW CTOPOHEL; PellleHYe TOJTYIEHHBIX Bblpaxxenuii (ypaBHersui )
H NOJyYeHHE Pe3Y/IBTaTa YUCIEHHOTO PacueTa; aHaIN3 N01YYCHHOTO Pe-
3yabTaTa. Beiupcienus BpITONHAIOT C UCNIOAb30BAHNEM MeXIYHApOL-
HO# cucTeMrl equiun (CH).

B xypce OM3MKH MHOTHE 3324 PelIaloT rpaPUyeckuM METOLOM.
Ecnu B ycnoruy 3a4a4y gaH rpad UK 3aBUCHMOCTH MEX/IY BeAHIHHAMIL,
CNexyeT PACCMOTPETh XapaKTep 32BUCHMOCTH Ha KKA0M YYacTke U 1o-
AYYHATh MCKOMBIE BEJTMYHHD! { MX 3HauCHUS HA OCAX KOOPAUHAT, 11101 b,
OTP2HHYEHHYIO Ipa)MKOM B COOTBETCTBYIOIIMMHY 3HAYEHHSAMY BEJTHIHH
110 KOOPAMHATHAIM 0CsM, H T.11.). Ecau rpadvk He aH, B COOTBETCTBHU
C YCJAOBHEM 3afla4 Hano HAYEPTHTh KOOPAUHATHBIE OCH, BHIOpATDh ON-
penenednbiii Macutab Ha HMX, COCTABUTH TAOMHILH, 3aTEM HAHECTH TOY-
KM Ha ILIOCKOCTH K, COEXMHUB MX, IOJYIATh rpadiK 3uBUCHMOCTH MEKRY
3AJABHEIMU PH3PdeckuMy BeanuuEaMu. [ocne 3TOro cilefyer LipoBec-
TH 2HAJK3 ¥ NOTYYUTh PE3YJILTaT, KAaK M B NPEABIAYLIEM CTy4ae, KOTAa
rpadux sanan.

pu pewennu sanay caeayer cobmoaaTy NpaBuiIa oQOPMIEHNS 3a-
uneet YCIOBHA U X0Ja pelieHHs AaHHOH 3a1a4l.



BLIYHCAEHHA XKenaTeabHO TPOBOIHTE C TOMOIUBK) BHIYHCINTEAbHOH
rexHrky. MEKpOKanbxyASTOP BHAAET AAHHKLE ¢ HOTRIIHM YHC/TOM pa3-
(M08, KAK OPABHIIO, HE COOTBETCTBYIOLHM TOYHOCTH MCXOIHBIX AaH-
nitx. 1ToaTomy Beeraa Heobxoaumo 006pamarb BHUMaHKE Ha HeOOOCHO-
(i H{HOCTD TIONYYEHHsT BBICOKOH TOYHOCTY PE3YNbTATA 33 CYET TOTO, YTO
1#* YYUTBIBAETCS TMOPAAOK BEPHBIX 3HAYAINMX 1ichp GUBHYECKHX BeN-
UK, 3aJAHABIX B YCJIOBUH 3aaa49M. Ha ypokax pusnky HYXHO OCBOHTE
(tPHCMBL OKDYIJIEHHS H IPaBi/a APHOAYKeHHbIX BHYHCACHHHA.

Jamace @ = 1,30 [Tk 030a42€T, YTO B YHCAE HMEIOTCA TPH 3HAYALITHE
Pl # CleAYeT YIHTHBATE HY b,

MMetoTcs caydau, KOria nocje 3HaueHus (pU3MYECKOH BeTUYUHBL
VK{3LIBAETCH CIOBO <«TOYHO», Hanpumep, 273,16 K (touno). I1o 3Ha-
YWT, YTO NOAYYHTD YHCAO TOUHEE HEABIS.

Ecau uMeroTes oueHs TPOMO3AKKE YHECAA, TO AU1A yA00CTBa HEeaecooh-
[BLHIO CTABUTH B HUX 3afATYIO NOCHAE NEPBOH 3Havaned nHpph cireBa 0
VYMUOXKATL 3T0 yneao Ha 10 B HyxHol crenedit. Takasi 3amueh yao6Ha
HOTOMY, 4TO CPA3y BHANO KOJUYECTBO 3UAYAIIMX LAGP H MPH ACHCTBHAX
¢ UPMONMKEHHBIME YHCTAMH JIETKO OLIPEIEANTD IIOPAACK [I0JY4eHHOr0
AMEMCHUSL AJIA CpaBHeHus ero, Hampumep, ¢ Tabauunmm. Tak, m =

0,0581 xr sannmeM B Buje m = 5,81 - 10-2 kr, a p = 215 Tla — B BUAE
2,15 - 10% Ila. TlosToMy, eciu B pe3yabraTe BoIYHCAEHNH IOTYHEHO 3Ha-
wene 251,1372 kr, neobxoaumo samucatsb 251,14 ki, T.e. OKpYyriIuThb pe-
AYALTAT A0 ABYX 3HaYaulux uudp nocae samaTon.

Ilpamep pemenns v opopMICHHA 320a4H,

3anava. Kakyio paboty A Hano COBEPIIHTE, YTOOb! pACTAHYTh Ha pac-
crodiine 10 M MBLIBHYIO 111€HKY Ha IIPOBOIOYHON paMe ¢ LI0ABHIKHON
IePCKASTHHOE AauHol D cM?

Jlano: d = 10eMm =010 M; I = )

Soem =005 M; =004 H/M. —

I’ ¢ 1 e 5 ue. Ha mpoBosoky co cto- . -
ponn MeHKH AedcTByeT (cM. pue. 1)~ - F —F
vuna F = 2ad (y niedkH 1Be TOBEPX-

nocrn). Ha mpeomoseHue aToil cuiabl
norpedyerea pabota A = 2ald; A = d
- 2:004-0,05-0,10=0,000d H-Mm =

A-10-% T = 0,4 M Txc. Puc. 1




Yacrs I

TEOPUA, 3AJJAYN,
BOIIPOCHI B 3AJAHUA

TnaBa i
OUINYECKHUE OCHOBDBI MEXAHHUKH

1.1, OcuHOBBI KHHEMATHKH

Teopernyeckne CBeeHUS

B cnyyae npamoauneiinozo pagnomepnozo deuxcenus Nyt S, npoi-
JIEeHHbI TENOM 33 BpeMs {, 1 CKOPOCTB TeJa U CBA3AHbI COOTHOILIECHHEM

5=t (1)

Ipu pasionepementom npaMOIUHETHOM 08UNCEHLY CKOPOCTD UH IYThH
S, COOTBETCTBYIOL[HE OTPE3KY BPEMEHH t, CBA3AHH CNeAYIOUIMMU CQOT-
HOMIEHUAMH:

v= 1y -+ at; (2)
2

§ =t + 2 (3)
2

v? —of = 2as, (4)

re ¥ — HAYanbHAs CKOPOCTH; @ — YCKOPEHHE.

Ipu o = 0 nosy4aeTcs ypaBHeHHe DABHOMEPHOTO ABHKEHHA: § = oi.
Vekopenue a 10N0XHUTeNBHO [IPH PABHOYCKOPEHHOM JBHXKEHHM U OT-
PUILIATELHO TIPH PABHO3AMEIEHHOM.

CKOPOCTb CIIOXKHOTO JBIKEHUS OlIPeAeNseTca Mo NpaBuily napai-
JIeIoTpaMMa.

nst pasnomeprozo deudxcenusn meia no OKPYIHOCMU

'U=LUR=2IB

= OnRn; (5)

o2
a=—= w!R = 41°n’R, (6)



¢ W — YIJIOBaA CKOPOCTh ABHXKeHUA; K — paccToAHHE JaHHOH TOYKU
0T 0CH BpamteHns; T — mepHoa BpalleHns; n — YHCI0 HOIHRIX ofopo-
TOB B €INHUIY BPEMEHH.

[Tpu cBOOOAHOM I1a/IeHWY Tela 10 AefiCTBHeM CHJIbI 38MHOTO [IDH-
1KEHUA yCKOpeHMe HallpaBIeHo BepTHKAIbHO BHU3. KpoMe ocoba oro-
IO]ICHHBIX CTyYaeB, YCKOPEHHe Mafaiux Tea g = 9,8 m/c2.

Yekopenue ABUKeHNS Tel 10 HAKJIOHHOH ILIocKocTH Oe3 ydera Tpe-
nid g = gsine, Ije & — yroJ Hak/I0Ha IVIOCKOCTH K TOPH3OHTY.

Ecnn He yYWTRIBATE CONPOTHR/IEHHUS BO3AYXa, HanbOMBIIAS BEICOTA
h » naabHOCTH nodeTa S Tes, OPOLUEHHBIX MO YIJIOM ¢ K FOPH30HTY
¢ HAYaJbHOH CKOPOCTRIO 7y,

_ ufsin’o

h 2%

7)
-= vé sin 20
T

B cnyuae pastomeprozo epawamenstozo 08unceHus YIA0Bas CKOPOCTh

2n
w="=520m, (9)
t T
i T — mepron obpallennst; v — 4acToTa obpallenns, T.e. YHcao 0bo-
POTOB B €IHHHLY BPEMEHH.
YI10Bas CKOpPOCTh w CBA3AHA ¢ THHeHHOH CKOPOCTHIO ¥ COOTHONIE-
HHEM

S (8)

v=wnk. (10)

TanrenuuajibHOE ¥ HOPMaJIbHOE YCKOPEHUS! IIPH BPAIATEAbHOM JIBH-
AKCHIH COOTBETCTBEHHO
a,=¢cef; (11)

a, = w’R, (12)

I'Jl¢ £ — YTJI0BOE YCKOpPeHHE.

ITpumepnl pemrenns 3ana4y

3anaya 1. [leppyo DON0BHHY BPEMEHH CBOErQ ABHXKEHHMS ABTOMO-
fuinb aBuraiacs co ckopocThio 80 XM/4, a BTOPY — CO CKOPOCTHID
AD 1km/4. KakoBa CpeHSAS CKOPOCTD %, ABUXEHIA aBTOMOOH 15 ?

dano: v =80 kM/4, v, = 40 KM/,

Pewenne Cpemnas cKopocTh ABMAKeHHA aBTOMOOMIA v, = S/1,
e §S= 8+ 5,

[To yciaoBro ¢ = t = t/2. Takum obpazom,

_ ’U1t/2 + 1t /2 Ut

Upp = " = 60 kM /4.




3agaua 2. DAeKTPONCE3H ABHXKETCA CO CKOPOCTHIO 36 KkM/4. Ecnn
BEIKJIKOYHTE TOK, TO 110€3/, ABHIrasAaCh PABHO3AMEANACHHO, OCTAHOBRHTCA
yepes 20 c. HaliTi: ycKOpeHHe a BeKTPONoe3ia; Ha KAKOM PacCTOAHKHN
S 10 0CTAHOBKM HAJZ0 BBIKJIIOYHUTD TOK?

Hano v=36km/u=10M/c, t=20c.

P e ui e 1 u e. [Ipu paBHOHEDEMEHHOM JBIKEHUH HMEIOT MECTO YDaB-
nenus asnxedns (2) u (3). Tlo yeaosuio v = 0. Torna us dopmyns (2)

nMeeM
a=—u/t (13)
HMoacrasasnsa Bupaxenne (13) B popmyny (3), Hailaem
5= uyt/2. (14)

floacrasads ducaetkbie AadHble B Beipackenus (13) u (14), nmoay-
yuM @ = — 0,5 M/c* 1 5= 100 m.

3anaya 3. [Ipa Tena Gpoluenbl BePTUKAILHO BBEPX M3 O/IHOM U TOM
K€ TOYKH ¢ OAHOM ¥ TOH e HadajbHOW cKopocThro 29,4 M/C ¢ npome-
KyTrom spemenu 0,5 c. Yepea Kakoe Bpems ¢ ¢ MoMeHTa fpocanus nep-
BOTO TeNa ¥ HAa KAKOH BHICOTE h OHU BCTPeTITCA? CONPOTHBAEHHEM BO3-
ayxa npevebpeds.

dano: y=1294m/c, At=0,5¢, g=98m/c

Pemenue. Bubepem 3a Havano OTCYETA BPEMEHM MOMEHT Gpoca-
HHA IIePBOTo Teaa. Beicora HOAHATAA NEPBOTO T€Jla B MOMENT BpEMEHU t

2
gt
hiz'b’ut-"""". (15)
2
BricoTa NOAHATHA BTOPOIO Tesld BHPAINTCA aHANOTHYHOH GopMy-
JI0H, RO TAK KAaK OHOD 6p0meH0 Ha A 1103Xe, TO AJA TAKOTO Ke MOMEHTa
BpeMeHU

- 2
hy = vt — At) — 9—(%)—.

Tesa BCTPeTATCA B TOT MOMEHT BPEMEHH, KOI[A BEICOTHI IOAHATHS
[epBOro M BTOPOTO Tej OyAyT 0AMHaKOBY, T.€. hy = hy = h, noatoMy

(16)

2 2 2
Uot—~% =vo(t“At)'%’g%ﬁ_+gtAt’ (17)

OTKyAa t = L Al 325¢
g 2

2 2 2



3azauva 4. Koaeco panuycom 10 cm Bpamaercs € IOCTOSAHHBIM YIJ0-
M yexopesrnes 3,14 paa/c? Hajitu s Todex Ha 06oe koieca K KOHUY
NCPBOH CEKYHAB TIOC/IC HAYANA JBMXKEHMS: YITIOBYIO CKOPOCTS W M-
1ICHHYIO CKOPOCTE ¥} TAHT€HIIUATEHOE YCKOPEHHE &,; HODMANLHOE YCKO-
penue a,; MONHOE YCKOPEHHE a.

Jano:R=10cm = 0,1 m, e = 3,14 pan/c2

Pemeune [Ipu paBHOmEepeMEHHOM BpamAaTe/tbHOM ABUKEHHH YT-
AOBAA CKOPOCTE w CBA3aHA CO BPeMeHeM { ypaBHEHHEM w = Wy + i
o yemoBuIo wy = 0, ToTIa w = £t, T.e. w pacTeT npPollopPIHOHAAbHO Bpe-
MeHH. K KOHILY TepBoif ceKyHAN w = 3,14 paa/c.

Tak wak v = wh, TO NMHeHHAaA CKOPOCTh TAKXKe HPONOPUHOHANBHA
npemenn. K koHuy nepsoit cexyhapt v = 0,314 m/c.

TanreHMaTbHOE ycKOPeHHe ¢, = £ R He 3aBUCHT OT ¢, T.€. II0CTOSH-
11t BO BpeMST ABMoKeHns. B faHHOM cayuae q, = 0,314 M/c?

HopmManbHoe ycKopeHHe a, = w?R = e?$2 K, 1. e. HOpMaJibHOE YCKOpe-
HHE PAcTeT TPOMOPIKOHATFHO KBaAPATy BpeMeHy: npu f = 1 ¢ a, =
0,986 m/c2.

loatoe yckopeHye K KOHLY IEPBOil CeKYH/IbE PABHO: a = (jaZ + al =
1,03 M/c?.

Bonpocw 4 3aganus

1. ¥Yuenuk cxasan, YT0 MaTepuaibHasi TOUKa — 3TO TeJ0 DYeHb Ma-
JX pasMepoR. JleHcTBUTETEHO I 3T0 Tak? (OXBATLIBAET I 210 ONpe-
ACIICHWE BCe CIYYAH IBUKEHHS Tesl B IPHPO/JIE M TEXHUKe?

2. /1Ba Tena, ABUTasch NPAMOJIMHEHHO, OCYIIECTBHAN OQWHAKOBEHIE
nepemerteHus. MOXHO JH cYBTATh, YTO M Y TH, IIPOiiAeHHBIe UMH, TAK-
A pagHBl? TIpH Kakux yeaosmix?

3. Teso ABMHeTCA NPAMONHHEHNO, COBEPIITAA 32 PABHLIE TIPOMEXKYT-
KW BPEMEHH OAMHAKOBLIE NepeMelleHuA. MOXHO 11 yTBEepXKAATh, YTO
AMKeHHAe Teaa pasaoMepno? Toyemy? ObocHy#Te OTBET.

4. O71 Kaxoll CKOpPOCTH — cpeaHel MITH MIHOBEHHOH — SaBHCHT CTe-
IICHL 10BPEXTCHAS aBTOMOOUAS TPH ABAPHITHOM CTOJTKHOBCHUH C ITpe-
IPpijI0# 1a ero yTH?

5. BeBegure (hopMyTTY AJMHMHBL OVTH [, KOTOPBI NPOXOJAHT TEIO 31
1OCNEIHIO CEKYHAY cBoboaHoro nagerns (v, = 0),

6. /IBa Tes1a majaioT U3 COCTOAHNAS MTOKOA C OAWHAKOBOI BBICOTHL O;THO
1OCNe APYTOTO Yepes BpeMs i, ByaeT a¥ HaMeHATRCS OTHOCUMTETBHAS
¢ KOPOCTD TeJT BO BpeMsi HX 001Lero nagenus? BulBoal caenaiite, 1ie npo-
HO/IA BHIYMCIIEHUH.

7. ChopmyanpyHTe YCIOBUS, PH KOTOPBIX MCKYCCTBEHHHBI cnyT-
nik semiad (MC3) cepun «Pagyra», mcnombayeMblil B CHCTEME Tejlenle-
penaun ¥ renedorno-TeaerpadHoi CBA3M, MOCTOAHHO HAXOAUTCA Haj
Q/IHMM H TEM Ke MYHKTOM 3eMId.

=]



8. C BrIIKM ofHOBpeMeHHO OpPOUIEHH ABa Tejda ¢ OAUHAKOBOIH Ha-
4aTbHOM CKOPOCTBIO ¥p; OXHO BEPTHKAIBHO BBEDX, ADYIOE BEPTHKAILHO
BHH3. Kax ¢ TeyeHueM BpeMeHy BYAET MEHATHCS PACCTOSIHME MeXIY
atamy TenamMn? ConpoTUBAeHNE BO3AYXa He Y4UTHIBATD.

9. KaxuM /10/5keH OBITh HAaHMEHBIUKH YT0OJ HAKJIOHA KPBILH, YTO0RI
ROKJEBas BOAA CTEKANa ¢ Hee MakCHMasibHO ObicTpo? TpeHue He yHuu-
THIBATh.

10. Meteoponoruyiecknii ap-30aa NOAHHMAETCH OTHOCHTENBHO
3emuy Ha BoicoTy 4000 M H OlHOBpeMeHHO ABMMKETCHA B CEBEPHOM
HanpasjieHUH Ha pacctoaHde 3000 M. Hafizute nyTs, npoilaeHHsit
wapom.

11. Beaocunienuct rnipeogosen nogsem AauHoi 1000 M ¢ yriom Ha-
KNIOHA K ropu3oHTy 3°. OnpeaeanTe nepeMellieHne BeJOCHIEINCTA B 10-
PH3OHTAEHOM M BePTHKA/IbHOM HAMpaBJIEHHSX.

12. [ipe MOTOpHBIE JIOAKY, JBHTAsCh HABCTPEYY APYL ADYTY B CTO-
styeil BOjle, MMEIOT OTHOCHTENBHYIO CKOpocTh 15 M/c. UeMy paBHa ux
OTHOCHUTENBHAS CKOPOCTD IO PeXe, CKOPOCTh KOTOPOii 2 M/C?

13. CkopocTh JBMKEHHA KaTepa B pexe OTHOCHTeNsHO Boasl 10 M/c,
a CKOpOCTh TedeHMsl OTHocuMTenbHO Oepera 1,5 M/c. Kakosa ckopoctb
Karepa OTHOCHTENbHO Oepera B CAYHAsX, KOTAA KaTep NablBeT 110 Tede-
HMIO U IIPOTHB TeYeHH?

14. ABTOMOOUIH ABMKETCH Ha IOABEME CO CKOPOCTHIO 20 M/C, a Ha
cnycxe co ckopocTsio 25 M/c. KakoBa cpeausas ckopocts aBTOMOOH-
25l Ha BCeM MY TH, eCIM AJIHA NOABEMA B YeThIpe pa3a boJibilie ANHHb)
crycka?

15. C XxaKuM YCKOpeHHeM ABHIKeTCH Te0 He3 HavyanbHOH CKOPOCTH,
eclii Yepes 4 ¢ MocIe Hayasa IBHAKEeHNSA 0HO npoiwto nyTs 16 M7 Omnpe-
AesNTe NYTh, IPOHIeHHbIH 33 IIECTYI0 CeKYHY.

16. Kako¥i myTh npoeneT BEIOCHHEANCT, ecay oH ABHxercd 30 ¢
€ TIOCTOSIHHOMN CKOPOCTBIO 8 M/C, 2 3aTeM 10 ¢ ¢ TOCTOAHHBIM yCKOPEHHU-
em 0,4 m/c??

17. Teno ynano ¢ BeicoTh 78,4 M. Kakoli myTh 0HO Iponunio 3a noc.es-
RIOK CeKYHIY NajeHHsA?

18. /lra mapuka BBIMYLIEHB! U3 OXHOU TOUKY ORMH HOC]E APYTOrO.
Mensercs 1 paccTOTHEE MEXAY HUMK IIPH NAJeHHU?

19. Yepea CKOABKO CEKYHA MAY OKaXeTCS Ha BhicoTe 20 M, ec/u ero
OPOCHTDH BEPTHKANLHO BBEPX CO CKOPOCTHIO 25 M/c?

20. Bestocunieanct aBuxercd co ckopoctbio 0,6 M/¢ mo ayre paauy-
com 10 M. Onpenesnre UEHTPOCTPEMHUTENbHOE YCKOpeHie. Kak oHO n3-
MEHHTCH, €C/H CKOPOCTh BEJIOCUHTIEANCTA YMEHBIIKUTCA B 2 pa3a?

21. lns TpeHHPOBKH CIOPTCMEHOB HEPELKO UCHONABIYIOT ABHXKY-
wyocs 1opoxky. OObACHUTe, B KAKOM C/1yYae CIOPTCMEH, HaXOAR M-
cs Ha Aopoxke, Oyaer HemoaBKeH oTHOCHTENbHO 3emiaun. Cresnatite
PHCYHOK.

22. Vrpas 8 dytHoa, Bam 4acTo NPpUXOAUTCS NPErPaxXaaTh IyTh MAYY.
YeranoBuTte, KOraa CHAbHee YYBCTBYETCA YaAap MAYa: eciu bexarh Ha-



CTPEYY K HEMY, OT Hero WK CTOATh Ha MecTe. HabmionaeMoe sBnenne
alvhacHuTe 1 1aliTe 060CHOBaHHbE DEKOMEHAALMH RIPOKaM.

23. Nccnexyitte n 0OBACHUTE, TTOYEMY VBEIMYHBAETCA NAABHOCTD
NPLDKKA, €CJTH CIIOPTCMEH JeaaeT pasber. 3aBUCHT JIH OHA OT CKOPOCTH
n paccrosiuust pasbera? Ilowdemy nepen npepkKoM 6ea padbera cnopr-
'MCH HeMHOTO IpHcenaer?

24, Mposenute HabaoaeHUs 32 AeHCTBYIOIIUM (DOHTAHOM B OJHOM
13 CKBEDOB Ballero ropoga (noceaxa). Iouemy BocXoasinas cTpys
C1JIOINHAS, @ HUCXOASILAA PACTIafaeTCs Ha OTIEMbHbIe YacTH?

1.2. OcHOBBI AHHAMHKH

TeopetHyeckne cpeeHHs

OcHoBRoIl 3aK0H AHHaMHKK {8mopol 3axon Hvwomona) Buipaxaercs
dhopmy o
F=ma, (18)

IJI¢ & = YCKOpeHHe, NPHOOPETAEMOe TEIOM MAcCod m ToA neficTBueM
WAL P,
Cuna, svi3visaroman ynpyayro degopmayuo z, NPONOPUHOHATbHA
N POPMaLIHH:
F=—fz, (19)

e & — K02@HUNEHT, YHCJIEHHO PaBHBIH CMJIe, BRI3MBAOIEH nedop-
MaLMIO (KO3 IUIMEHT YIpYroCTH).
Cuna mpenus cKorbIenus

F=uN, (20)
vie b — xoathdHUMeHT TpeHHS CKOJIBXKeHHs; N — CHTa HOPMAAbHOTO

JBAEH ML
Lenmpocmpemumenvras cuia

?
F=mw2R=E}:—-, (21)

FAC M — MACCa; w — YIJ0Bag CKOPOCTh; v — JHHeHHAasA CKOpoCTh; R —
[RUMYC OKPYXHOCTH,

Cuna npumaxcenus ABYX TOMEYHBIX TeJl HAH OZHOPOZHHX LIAPOB
MACCAMM My M My, HAXOAAWKXCA Ha paccTosHny R, onpeaesisercsa no
WIKOHY BCEMHUPHOIO TACOTEHUS:

MMy
Rz

e G — rpapUTanOHHaA NOCTOAHHARA.

F=G

, (22)
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Ipumeps! pemenns 3anay

3amaua 1. CaMofeT TefaeT «MepPTBYIO UeT/ 0y paguycoM 800 M u
ABIKETCS 1O Hell co ckopoetbio 200 M/¢. C kakoi CHIOK TENo JeTYHKa
Maccoil 70 kT A2BUT Ha CUEHbe CAMOJIeTa B BepxHell B HHHeR Toukax
nerau (N, N,)?

Hamo: R=800wm, v=200mM/c, m=T70Kr.

Pemenue. B sepxHelt Touke Cla THRECTH mg U CHIa peaKlHH

cHAeHbsI N; ZeHCTBYIOT BEPTUKAJBHO BHU3 M COOOIAIOT JTETYHKY IICeHT-
2
U
POCTPEeMUTEABHOE YCKOREHUE r IToaTOoMY ypaBHEHHE IBHXKeHUA

mu? mu? v?
N +mg=—— 0otky1aN, = ——-mg=m|— -
LT g R yaa vy R g [R g

wm Ny =2814 H.

[TockonbKy B HUMKHEH TOUKE CHJTa PeakI[iK CUaeHpa N, HalfpaBieHa
BEPTHKANBHO BBEPX, TO YPABHECHVE IBYKEHUS B HIKHER TOUKe

2
mg— N, = —E};—, oTKyZa N, =m

2
%-Fg} wm N, = 4186 H.

3azgaua 2. MakcHMATbHOE YAATIEHHE OT TOBEPXHOCTH 3eMJTK 11ePBO-
ro UC3 cocrapnsno 947 kM. Kakyio cCKOpPOCTb v AOTKEH MMETE CITYT-
HMK Ha 3TO# BBICOTE, UTOGBI yIEPAKAThCA Ha KPYroBoH opbute? Pasiyc
3emam 6370 kM.

Naro By =6370km =6,37-105m, h =947 kM = 9,47 -10° M, g =
=98 m/c

Pew e nwne Cnia MpUTAKEHWS CHYTHHKa K 3eMiie coobmaer emy

2

HEHTPOCTPEMHUTEIRHOR YCKOPEHKE %, e R = Ry + h — paccrosumne

MEXKAY LEHTPAMMU TsKecTH 3eM/H u cryTHUKA. Tlocie mpeoGpasoBannii
MOy {HM:

2
mv_ Gﬂ, v = JERE Ho GM = gr? (mg = G’mM]’

R RQ 2

™

Toraa v = Ry, /=, v = 7300 M/c.

Ql

g
R
Bonpocs! 1 3a1aHHA

1. Tesio ABMKETCS € HOCTOSHHOU CKOPOCTBIO 110 ACHCTEUEM HECKOJTb-
KHX CHA MOMKHO JIH 3TO COCTUSIHNE Te/la PACCMATPHBATE KakK ABIDKEHHIE
IO HHEPLHK?



2. Mo:KHO TH YTREPKAATE, YTO MHEPLMA O/IHOTO U3 HECKOIBKHY He-
(MIHHAKOBBIX TeJ1 HOJIbIIle HIM MEHDIE 0 CPABHEHHIO ¢ APYTUMHU? OT-
ner gbocHyATE,

3. Kakoe U3 NOHATHH (MHepTHOCTb M Macca TeNa) apisiercs puan-
MCCKOM BETMYHHOM, 2 KaKoe — cBOHCTBOM MaTepuu?

A. C To4KU 3peHHs APHCTOTENS, CHIa — IIPUYHHA JBUXKEHUS (CKO-
POCTH) TEMNA; eCIH OTCYTCTBYET CILIA, TeRO HETOBHKHO M TOIBKO He-
HoABKHO. OTPOBEPTHUTE 3Ty TOYKY 3PEeHH:, BOCHOAL30BABILUNCh 3a-
KOHOM HHePUHH HEIOTOHA I IIpUMEepaMU IBIDKEH VS TEIT IO/ JIEACTBHEM
|HUTBHBIX CHL,

5. Moxer nu cymecTBoBaTh ciaa 6e3 TO4KY ee NpuaoxkeHns? Mo-
#KOT W OJTHA U Ta 3Ke CUNIA MMETh HECKOJIBKO TOYeK MPI/IOKeHHs?

6. C TouxH 3peHUsa OU3UKK AelicTBHE HEb3A OTJAHYHTE OT IPOTHBO-
JjicitctBust. QOBACHHTE, TOUEMY.

7. [logymaitre, 1eliCTBUTEIBHO T MHCIEHbIE 3HAYCHISA YCKOPEHMIT
TeJ1, KOTOPbIe CBOOOIHO AlaloT, HE 3aBHCAT OT HX MACC.

8. 1lposiBiieEMeM KaKUX CHJI — TPABUTALMOHHBIX W/ 3JEKTpoMar-
HHTHEIX — siBnsgeTcs Bec Tei? [Noyemy?

9. Ecau Bo Beeaennoit Ha xako#-To TI7aHeTe BO3HWKHET KH3HE, TO
0{sI3ATEABHO JIV KHTEJIM 3TOH ILTaHeThl Oy YT HMETh BEPTHKATLHO-CHM-
MUTDHYHYIO OCAHKY, KaK Y uejioBeKa?

10. Bce Tena va 3emne uMeioT Bec. FIMeeT o Bec caMa 3eMas Kak
IianeTa, KOTopas Bpamaerca sokpyr Connna?

11. Kakoe nouAtTHe — LEHTP MacC UM IEHTD TSHECTH — SBISETCA
fionee obwum? IMoyemy?

12. Becerga v HeHTP Mace Teaa COBIAJAET € €ro LEHTPOM THRKECTH?

13. KaxoBa mpupoaa cuabl Apxuvena?

14. Tpu yuemnnka 3anucani 3akoH [yKa Ha focke mo-pasHoMy. F =

~kr, (Fyp), = —kz, F'= kz. K10 u3 qux onmbes? Orser obocHyiiTe,

13. MiaMensaTca im MaTeMaTHYeCKHE 3AITHCH 32K01A BCEMUPHOTO TS~
roreHns ¥ 3aKoHa [yka UpH nepexoje OT OJHOH MHEPUWANbHOMH cHcTe-
mut otcueta (MCO) k apyroi? ObbsacHuTe.

16. Kakast cusia B MEXaHHKe He 3aBUCHT OT IIADaMETPOR Teja, Ha KO-
ropoe AeiictByer? HazoBuTe CUMHI, KOTOPBIE 3aBMCAT OT TCJI, HA KOTO-
[hle AeHICTBYIOT?

17. MoxHO ¥ (hopMyJy cuasl TpeHHst F = uN 3ariucats B BEKTOP-
HOM BHZE, T.€. EMECTD MOAYJeH CHJI MOCTABHTh HX BEKTOPRI?

18. Kaxas cuiia npuaaeT BpanjaTeABHOE TBHMKEHUE MADY, CKAThIBAID-
eMYCST HO HAKJIOHHOR WiockocTH? MoxeT M IIap CKONL3UTE 10O Ha-
KAOHHOH TLIOCKOCTH?

19. Konrnep TpeHUPYETCA B BaroHe ABVKYyWIETOCH noe3fa. Jomkes
JIH OH YYHTBIBATS ABIKEHUE [TOE3/IA B CIYYAE, €CIH 3TO ABIDKEHHE: a) PaB-
NOMepHOE; ) PaBHOYCKOpPEHHOe?

20, TMMHACT CHavasa MpLIraer Ha rudKyI0 JOCKY — TPAMILIHH, a 3a-
TeM Beepx. [loyeMy B 5TOM Cybae IpbOKOK Nonydaercsa Oo.ee Bbico-
KUM, ueM TIPhIKOK 0e3 TpaMILIHHA?
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21. /ipa yenoBeka, cuasipe B yrogxkax Maccamu 200 u 600 xr, HaTary-
Bas BEPEBKY AJMWHON 8 M, HAYHHAKIOT NpUOIHXKATBCS APYT K Apyry. Ka-
KOit TYTh MPOXOAMT A0 BCTPEYH KAXKAas JIORKA?

22. ApTHCT yAapoM OAHOTO LIapa IPHBOIKT B ABMKEHKHE BTOPOIi iap,
HAXOAALUIUICA B COCTOSAHNH IIOKOS, IPHYeM HaTIpaBJIeH s IBMIKEHUA 11a-
POB COBIAAAOT. B KakoMm ciayuae mepBwiil NIap: a) OCTAHABIMBAETCH;
6) HPOZO/MKAET ABUTATHCS BIIEPE; B) ABMIKETCS Hasax?

23. C xako# 1e/bi0 UMPKOBLIE APTUCTH NIPH XOXIEHHH 110 KaHaTy
AepaT B PyKaxX TsKeble IIeCThI?

24, MOXHO ¥ HaTAHYTb BEePEBKY TOPH3OHTATBHO TAKUM 00Pa3oM,
410OBI OHA He MPOBHCATA?

25, Cua 0,5 H neficTByeT Ha Tesio Maccoi 1 k1. Onpenenure yckope-
HHE, ¢ KOTOPBIM JBHKETCS TeJIo.

26. OnpegenuTte MacCy Tesa, KOoTopoe 1mof neiicteuenm cunn 2 H za
3 c mpomno paccrosiaue 9 M.

27. Kakyio cHay npuiaraer yeloBek Maccod 70 Kr, moanMMasn cebs
33 BePEBKY, TPHBA3AHHYIO K €T0 TelIy H MepeKUHYTYIO Y€Pe3 HEMOABHIK-
HbI# HJIOK?

28. Cuaa F coobmaer Teny Maccoit my yckopente 5 M/c?, a Tey Mac-
coii my — yckopenue 15 m/c? Kakoe yckopeHue moa AeHCTBHEM TO# XKe
cHJIbl MOAVYAT 06a Tesa, eclIi HX COeIUHUTD BMECTe?

29. Isa Gpycka, coeArHEHHRIE MexK Y COOO0M, IBIKYTCA O AeHcTBH-
em cuasl 4 H ¢ yekopennem 1 M/c2, Hatitu Macenl GpycKoB, eCIM H3BeCT-
HO, YTO MAacca Nepsoro B 3 pasa Oosblle Macch! BToporo. Kakas cHia
AeficTBYeT Ha BTOpOii pycok?

30. Kakop x03¢PULUHEHT XKeCTKOCTH NMPYXUHEL, €ClIM MO, Harpy3-
koit 2 H ona yamuanaace Ha 0,1 m? HackonbKo yATWHUTCS 3Ta IPYKU-
Ha [10A Harpyskoit 3 H?

31. Bpycok Maccoii 2 KT paBHOMEPHO TAlliaT [0 TOPU30OHTAABHOH ILIO-
waake. Cuna tarn 1 H. Onpenenyre xoapdHLKMeHT TpeHHs.

32. [ToyeMy LHPKOBEIE HAE3AHUKH JIETKO Aepxarca cBoky celna ¢
BHYTpeHHel CTOPOHBI OKPYKHOCTH, 10 KOTOPOH CKayeT JIollab, a ¢ Ha-
PYXKHOUM CTOPOHBI M 3TO CAeJaTy TPYAHee?

33. MloueMy A5 TOTO, YTOOE! CKOPEe BBIIMTH XHUAKOCTh U3 OYTHLIKH,
Hazo NPUAATH eit OBICTPOE BpallaTeIbHOE IBHKEHHE?

34. Juck Bpawaercd B TODH30OHTAJBHOMH NIOCKOCTH ¢ HacToToMH
0,6 ¢~!. Ha paccroanuu 0,5 M OT OCH BpallleHUA Ha AMCKe JIEKHUT Telo.
Kaxum gomxet 66ite K0aGGUUIMEHT TPEHHSA, YTOObI TEJA0 HE COCKOIb3-
HYJIO ¢ JUCKa?

35. Onpegenuts Maccy ConHIA, €CTH M3BECTHO, YTO CUJIA TATOTEHUA
Mmexay 3emaeit u CosHueM paBia 3,6 - 1022 H, macca 3emm 6 104 krn
paccTosHue Mexay Humu 1,5 - 107! .

36. Jopora nMeer BHpaX ¢ yI7IOM HaKJI0HA K TOPM30HTY o M pa-
AMyCOM 3aKpyriaeHus r. Kaxyo cKopocTb A0JKeH HMeTh Ha BUpaxe
pejocunenncT, 4ToHs He ynacTe? TpeHHeM KoJlec Ha BUpaxe Ipe-
Hebpeub.
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37. Kanar moxer yaepsxusaTh Teno Becom He 6omee 1000 H. Ha ka-
HaTE HOJAHUMAIOT TPY3 Maccott 70 k. IIpH kakoM yCKOPEHHH KaHaT pa-
SOPBETCH?

38. KameHp, 6polneHHBI FOpU30HTAIBHO ¢ HEKOTOPOH BbICOTDI € HA-
uanbHoil ckopoctbio 20 M/¢, nponerei 30 M. C kakoit BEIcOTH 6511 Gpo-
ineil kKaMeHs? KakoBo BpeMs rojera?

39. Msiy 6pommieH ¢ HauaapHOM cKkopocTbio 30 M/¢ nog yriuom 60°
Ik ropu3oHTY, OnpeneauTe BpeMs t NoIbeMa Ha MAKCHMAIbHYIO BRICOTY
W JLATBHOCTD | TIDJeTa MAYA.

40, Ilapuk maccoit 0,2 xr, moaBelIeHHbIH Ha HUTH AanHOH 1 M,
OTBEIH OT IIOJA0KEHNT PABHOBECHA M OTNYCTHAN, CKOPOCTD apHKa
» nxHell Touke 0,6 m/c. KakoBa cuia F HaTAXKCHUA HHTH B 3TOT
MOMEHT?

41, JnuHa HaKJIOHHOH mIocKocTH 3 M, a BeicoTa 1 M. C KaKHM YCKO-
peiteM N0JKHDLL CKATHBATECA Tea [1PH OTCYTCTBUH TPCHHS?

42, Ilo xpuBOHi Kakoro paguyca r [POEAET BEIOCHIIENNCT, ¢CAH
on ABUAKeTCs co cKkopocThio 10 M/c? IlpeaenbHBIH yrosa HakK/jI0HA K
qwpore 60°,

43. Tenno Maccoii 1 Kr majiaeT BEPTHKATRHO BHU3 ¢ yCKOpeHueM 9 m/c?,
YleMy paBHA cpeAHss CMJIA CONPOTHBIEHUS BO3/TyXa?

44. Bpycok secoM 1 H cKOAB3NT € NOCTOAHHON CKOPOCTRIO IO Ha-
KAOHHOH JOCKe, YTOJI HAKJIOHA JOCKM N0 OTHOUIEHHK K ropu3oHTy 30°.
Oupenenmnre koadIHeHT TPEHHA.

45. BoIxond U3 BOAbL, KUBOTHHEE BeTpsaxupatorea. Kakol dusmuec-
K1 3aK0H felficTBYeT NPY ITOM?

46. YxaxuTe, IPOBE/S COOTBETCTBYIONINE HAOMIOEHUS, KAKOBO Ha-
JAlladenne MeperoHoK Ha JanKaX BOAOILIABALICH MTHULL VTOK, Tyceil
1 p. OOBsiCHUTE, IOY9EMY YTKH M TYCH XOASAT TIEPEBATHBASACE.

47. KakoBo HasHauyeHHe YIPYIUX BOJOCKOB HA IOACUIRE JTANOK 3ai-
I, KpOJIHKA, komkn? Kakoe 3HaMeHHe HMEIOT IEETHHKY HA IOBEPXHOC-
TH TeJIa A0XAEBOTO YEPBH A5 eT0 TepeIBIKeHua?

48. Kak nexoropbie 6060BLIe pacTERUs 145 pasdpachiBants CBOWX
CUMSAH HCTIOB3YIOT IPUHEIIKI PeaKTHBHOIO JIBUXEeHNs H CBOHCTBO WHEP-
nuu? llpuBemuTe KOHKPETHRIE TPUMEPHL.

49. [Monabmonaiite HA TPO3PAYHON OTMETY 34 ABHAKEHHEM MENKHX
puidok. ObpariTe BHHMaHKe Ha ABHXEHME WX IIaBHUKOB M XBOCTUB.
Jdarem criyrHuTe ux. [TodeMy iipH GBICTPOM ABHIKEHUH DLIOKH NPUKU-
MAOT K cefe IaBRUKH?

50. IMoyeMy oBec IPOTHBOCTOMT BETPY (MOYTH HHKOT/IA HE JIOMACT-
031, PE/LKO TIOJIeraeT)?

51. BrycTom J1ecy BCer/ia MOKHO BCTPETHTD IOBAIEHHEIE BETPOM JIe-
pesba. A Ha OTKPLITOH MecTHOCTH? OQOBbACHATE PE3yJIsTaTH Baninx Ha-
OalozeHyi. Kakoe H3 JepeBbeB — esb WIH COCHA — GoTee yeToiyupo?
floueMy cuIbHBLE BETEp AETOM JIOMAET ASPEBbA Yalie, 4eM 3umoit? Korna
¥ JCpeRa MOJGKEHNE LEeHTPa THXECTH BhIlle; JeToM WIH 3umoit? Cre-
JI;liiTe BEIBOAHI,
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1.3. 3aKoHbI COXpaHEeHHis B MEXaHUKe

Teopemqecxue CBE/ICHHA

Pafoma cunel F npu nepementenuy S MoxeT OBITh BRIPaXKeHa CJeny-
omeit GopMyJaoi, eci AeHCTBYIOAsA CHA MOCTOSHHA M COCTABIACT
YIOJI & C [epeMenieHHeM:

A= FScosa. (23)

Mowgrocmy

N=A/i, (24)

rie A — paora, coBepliaeMad 3a BpeMA t.
Moninocts MOXeT ObITh ONpedeneHa Takxe (popmMya0i

N = Fycosc, (25)

T.€. MOLIHOCTb ONIPEAEASAETCA NPON3BEeAeHUEM CKOPOCTH ABHAKEHNA Ha
APOEKLHIO CHJIBL HA HANTPABJIEHUE IBMKEHUA.
Kunemuueckasa snepeus Tena Maccoil m, IBMXYIUETOCH CO CKOpoC-
TBIO ¥,
2
my
E,=—. (26}
2
QopMy.ibl A4 NOTEHIIHATBHON 3HEPriH HMEKIT DA3HbIH BUI B 3a81-
CHMOCTH OT XapaKTepa AeHCTBYIOWMX CHIL.
Tlomenyuanvnas IHepeus ynpyeux mea
ker?
E,=—. (27)
2
Momenyuanvhas 3Hepeus 2pasumayuoNHOZ0 83aUMO0elicmAaus IBYX Ma-
TEPUAILHEIX TOYEK MACCaMU 77y U 1y, HAXOAAILMXCS HA PACCTOAHKH T
APYT OT ApYTa,

L)

E, = -G (28)

r

ITomenyuaronan anepeusn meaa, noduamozo vad Jemrell HA BEICO-
TY h,
E, = mgh. {29)

3axon coxparenus umnyasca UMeeT BAA!

my v + Myl + ey + ... + m,m, = const, (30)

Bonpocu u 3a1aHuA

1. YucenAble 35a4eHUS CKOPOCTH TeJla M €r0 MacChl He M~3MEHMANCD,
a UMIYJIbC Te1a N3MeHHIcH. Kak 3To MoTrsio cryayuTeca?
2. YeMy paBeH UMLYJIBC 3eMJIH B ee CYTOYHOM BpailleHHH?



3. Temo ceobonso nagaer. Ha nepBulil B3rsil, BO3HUKAET HECKOM-
11ICHCHPOBAHHOE M3MEHEHHE HMITY/IbCA. JeUCTBUTENBHO JIK 3TO TaK?

4. Nyna maccoit 9 - 10-2 kr ipobuna AOCKY H IPH 3TOM CKOPOCTD YK
ymensimmaack ot 600 1o 400 M/c. HackoabKO YMEHBIIHICA HMITY/IBC
nyau?

5. May Maccoit 1 KT 11aJaeT HA FOPHSOHTAIILHYIO TOBEDXHOCTD 3eM-
JM ¢ BBICOTBI 6 M ¥ OTCKAKHMBAeT Ha BBICOTY 2 M. Kakoi uMumyinc oH
nupuobperaer?

6. B moaky Maccoii 500 KI, ABMXYIIYIOCA ¢ HOCTOAHHOH CKOPOCTDBIO
2 M/c, IPHEITHY. ¢ MoCTa uenoBex Maccoil 70 kr. Kak usmennaach cko-
POCTD JIOAKH?

7. Uenosek, crosmyil Ha HEMOABMKHOH NOLKE, MO CO CKOPO-
¢TI0 4 M/¢ OTHOCHTENBHO JJoAKH. Macca uenosexa 60 kr, Macca ToIKu
300 kr. C xakoif CKOPOCTBIO HAYaAa IBUTATHCA JOAKA IO NOBEPXHOCTH
HOIBI?

8. Yemy pasna nosxas pabora A AByX KOMaHJ CTIOPTCMEHOR, KOTO-
PHIE COPEBHYIOTCH TIO TIEpeTATHRAHNIO KaHaTa? OTeeT obocHy#Te.

9. CTYAeHT cKa3a, 9yTo paboTa CHIIE TSXKECTH BO BPEMS CBODOIHOrO
AAEHHS DAaBHA HYTIO, TAK KAK TeI0 HAXOIUTCHA B COCTOAHNHN HEBECOMO-
. J1eficTBHTENBHO U 3TO TaK?

10. Kaxyw pabdory A HY’KHO COBEPIINTE, YTOOL NOJHITH Ha BRICOTY
2 M rpya maccoit 30 KI, ABKATAA €70 110 HAKTOHHOMH TI10CKOCTH, COCTABA-
wngedt yroj 45° ¢ ropusontom. Kosgppuuuent rpenus 0,2,

11. [yas maccoit 10-2 K, nyureHHas BEPTUKAIBHO BBEPX, BOIBPATH-
nach o6patno gepes 40 ¢. OnpesennTs paboTy NOPOXOBBIX Ta30B B CTRO-
JIC PYXKBA.

12, C kakoit CKOPOCTBIO v HYKHO OPOCHTS MAY BHM3, YTOOLI OH 1O -
{PBITHYJ HA 4 M BRIIIE TOTO YPOBHS, ¢ KOTOPOro OpolueH? Yaap o 3em-
A0 YIIPYTH.

13. Moxmo onpestentuth, SHIO CHIPOE MK BAPEHOE, eCJIM NPHBECTH
¢ro Bo Bpanienne. BapeHoe fifo BpamaeTcsa JOAr0, a CHIPOE OCTaHAB-
JNMBAETCA MOCIe 0IHOTO-ABYX obopoTos. [Togemy?

14. Ine xoauTh TPyZHee: IO meCKy WM 1O TBepaoMy rpynty. Iloge-
My? Criocob uccorenoBaHus npuayMaiite camu.

15. 3abuth reoajb B daHepHYIO CTEHKY TPYAHO, T2K KaK IIPH yaape
(hanepa nporndaercst. OHAKO TBO3Ab YAAETCA CPABHUTEIBHO JIETKO 33~
{(\WTh, £CJTH ¢ TPOTHBOIIOJOKHOH CTOPOHLI CTEHKH TIOMECTHTH MACCHB-
1oe Tesno, nanpuMep Tonop. llouemy?

16. Hposeante HabOIEHES B 0HBACHUTE, TOYEMY HATPYKCHHBA
ABTOMOGHIIb Ha CPYHTOBON JTOpore ¢ BMOOMHAMH IHHXKETCS HiaBiiee,
1eM aBTOMOGHTL 6e3 Tpyaa.

17. [Ipoeeas HAGMOACHASN, OTHLIMTE IIPCGIIECCHI TTPEBPALTEHNA JHED-
ry¥ KoaeOIIIIerocs MagTHUKA (MATEMATHYECKOTO U HPYXKHHHOTO),
OTeeT WIMOCTPUPYITE CXEM HEKAMHU.

18. TlepemecTuTe nepess ph

AR TESCTHS BEBARANUEP
BA0OJL CTONA HA HEKOTODOL PagCT: ()%Wﬁ%&)e%ﬁa@bmw HO,I[
L. BUBNUOTEKA i




HUMHTE €T0 BePTHKANLHO BRepX. Brruncante paboty B 000MX Cayyanx,
CPABHUTE PE3YJIBTATHl M CAETANTE BBIBOABI.

19. Mccaeayiite, B KaKoM clydae pacxojlyerca 00dblIe SHEPIHH:
TPy e3/1e HA BeJIOCHIEIe WM Xoakp0e ilemkoM. Bimger v Ha a1n npo-
LIeCCHI CKOPOCTE nepeMerierus? Crnocod uccae0BaHus MPUAYMANTE
CaMH.

20. HasefiTe B cTaKaH BOZBI U IOTPY3HTE B HEE€ YACTHYKU BENIECTBA
¢ BoapMell ILT0THOCTBIO, YeM IVIOTHOCTD BO/BI, M BpawaiTe crakai. Ya-
CTHYKH TlepeMemanTcd K cTeHke. [loyeMy YaMHKH B CTaKaHe KHNATKA,
KOTOpbIE MPH MepeMelliBAHUN ObLIH ¥ CTEHKH, TIOCTE [IOMELIHBAHH
coOMPpaloTCs B cepeaMHe Ha aue crakana? CaeslaiTe BHIBOIBL

21. Beiilyksi0o# cTOPOHOH 4aHHOH JI0KKH NPUKOCHUTECH K JIBIOINEH-
¢S U3 KpaHa cTpye Boabl. Yto Bul mabmoxaete? Ionpobyiite oroasu-
HYTb BEPXHHIi KOHEL| JIOXKKH HA HECKOJIbKO CAHTUMETPOB B CTOPOHY —
JIOX KA He OTPBIBAETCH OT CTPYH, XOTA TeNephb HAKJIOHEHa K Hell 1o 3Ha-
guTesibHBIM yriaoM. [loyemy?

22, 3axkMHTe OTKPBITHI BOJAOHIPOBOIHBIH KpaH NMajlbleM Tak, 9To-
OB 0CTABAMOCH TOJBKO MATeHbKOE 0TBepcTHe. Kak MaMeHHTCA CKo-
pocTh BuTekannd Boger? louemy? [louemy cyxaercs cTpys BOAH, pas-
HOMEPHO BbiTeKareil 13 kpada? Kakas cuna ee cxumaer? MoxHo
JH PACCUHMTATh, KAK H3MEHAETCA AHaMeTP CTPYHU ¢ YBeAHYeHHeM pac-
CTOSIHUA OT OTBepcTHA KpaHa? Caenalite BbIBOJ, H3 TIPOBEJEHHBIX Ha-
fmionenni.

1.4. OcHoBH cniennanbHoi
TEOPHH OTHOCUTEILHOCTH

TEDPBTH‘ICCKPIE CBEJNCHHA

Ec/H T4 — OPOMEXYTOK BPCMEHH MEKIY /IBYMS COBLITHAMMY, ITPOHC-
XOASATIAME B OABHAKHOM cucteme koopaunat K (puc. 2), To Bpems mesx-
1y 5TUMH COOBITUAMM B cucTeme K, OTHOCHTENBHO KoTOpol crucTema K/
JABHIKETCA C OCTOAHHOM CKOPOCTHIO v, COCTABHT

t TO

y y . L E— (31)
Iy J1—@/e)?
K K T/Ie ¢ — CKOPOCTb CBETA B BAKYYME.
[AAHHA cTepXHA, H3MepeHHas B
o o' cucreMe K,
/ y z P=lfl-w/c?,  (32)
'3
# ? . A€ [y — ANMHA CTEPXKHSA, U3MepeHHast
Puc. 2 B cucTeme K'.
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Ecan vy — cKOpOCTb TeJa OTHOCHTENBHO cHeTeMer K/ a vy — cKo-
[YOCTH ITOTO K€ TeJa OTHOCHTEbHO HENOABWKHOH cUcTeMbl K, TO co-
FAACHO PERSTRUGUCTRCKOMY 3AKOMY CIOMEHUR CKOPOCTEl

v+
= - . 33
“ 4+ v/ c? (33)

B otanuue 0T ®raccuaeckoit Mexanuki HeloToHa Macca Tesa 3aBH-
CHT OT CKOPOCTH IBMZKEHMS 3TOTO TEja:

m= (34)

?
Ji—w/e?
e Ty — Macca IoKoA.

JaKox 83aUMOCER3U MACCHL U axep2uy BHINVIAANUT CIIeIYIONINM 06pa-
MM

E=mc% (35)

2
E—=_ T (36)

Jl—w/e?

IIpumeps: pemenun 3agay

danaua 1. KocMudeckast yacTHITa ABHXKeTCA €O CKOPOCTRIO 0,95¢ oT-
HocureasHo cueTeMbl K. Kakoit mpoMesxyToK BpeMEHH T COOTBETCTRY-
1 1 MKC «COGCTBEHHOTO> BPEMEHH HaCTHIBI?

Hdauno v=095¢ 7y =1 Mkc.

Pemenue. lipuvenns popmyay (31), nosyunum

'r=——1——:3,2 MEKC.

J1—0,95¢/¢)

danaua 2. Jauna mHeKH, HENOABHMKHOM OTHOCHTEIBHO 3EMHOIO
wabaozarens, paena 1 M. Kakopa ee ginda [ 115 Toro e HaOmoaarens,
e IMHERKA JBMXKETCs] OTHOCUTEIBHO HEro co ckopocThio 0,6¢?

Hdano:v=06¢c, [j=1M.

Pewenuec [Ipumenus ¢popmyay (32), noaydum

[=1J1-06¢c/0? =08 m

3anaua 3, Cucrema K’ nBMXKETCA OTHOCHTEJIBHO CHCTEMBL K €O CKO~
pocTbio v = 2/3¢. YacTula ABMKETCH OTHOCHTENbHO cuctembl K’ ¢o cRo-
pocTbie vy = 2/3¢. OnpeaenyTs CKOPOCTD v YaCTHILHL B CHCTeMe K.
dano v=2/3c; vy = 2/3¢c.
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Pemenune, CorjacHO peaATHBHCTCKOMY 3aKOHY CJAOXKEHHS CKO-
pocTeii (33)

_2/3e¢+2/3c¢ 4e —1—2-0
T 142/3¢-2/3¢/ct T 3+4/9 137

]

(5]

dazaua 4, Yacrnua, Macca HOKOA KOTOPOR mg = 1 r, ABHMKETCH CO
ckopoctbio 0,9¢ oTHocHTeNbHO HabmlogaTens, ONpeaennuTs Maccy m
YACTHIbI B CHCTEME, CRA3AHHOI ¢ HabaioaTeneM.

Hdawnomy=1r,v=09%c

Pemenne. Coriaacuo dhopmysne (34),

™y .
N—w/e?

mzézQ,Zr,

J1—1(0,9¢ /¢y’

T.€. Upy CKAPOCTHX, CPdBHHMbBIX CO CKOPOCTBIO CBETa B BaKyyme, yUCT
3aBHCHMOCTH MaCChI OT CKOPOCTH HCO6XOJIHM.

m =

Bonpock! 1 3amanis

1. Kakue apitkeHus1 OIHCHIBAET CIIETHAILHAA TEOPHS OTHOCUTENb-
HOCTH: PABHOMEPHBIE, paBHONIepEMEHHLIE, HepaBHoMepHbie? Orper obo-
cHyliTe.

2. MoxeT au kaxkasg-mubo ICO IBUraThcs €O CKOPOCTHIO o, TIO MO-
Y110 paBHOH WId Gosbiel a0COMOTHOTO 3HAYEHHA CKOPOCTH CBETA €7

3. Uto ABJIAETCS OTHOCHTEIbHBIM NIPH B3ANMOIEHCTBAN TeJl, MX IM-
HY7RCHE, 3aKOH COXPAHEHHA RMITYJIhCOB HAH i 10 W Apyroe? Oreet obo-
CHYyilTe.

4. JlokaxuTe, 4TO Macca TIOKOS YacTHIl, KOTOPHE IBHAKYTCA CO CKO-
POCTBIO cBeTa ((POTOHBI, HEHTPUIO), ADIKHA PABHATLCA HYJTIO.

5. MoXKHQ K NPUMEHSITE PETATUBHCTCKYIO QOPMYAY UMAYILCA

_, myU
p= W /15t BBIYRC/AEHUA UMITyJsca GoTtona? [louemy?

6. MaMensaiorea v npu nepexoze oT oauoil LCO k apyroit snage-
HHS TAKUX (PyHIaMEHTATBHEIX BeJHYUH, KAK CILIA M HMITY/bC?

7. JokaxuTe, 970 TAK KAK B IPUPOJTE CYIIECTBYET 3aKOH COXPAHEHUS
AHEPTHH, TO A0JEKEH CYIIECTBOBATL TAKMKe 3aKOH COXpaHeHWsl MaccH,
H HaoOOpOT.
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8. Moxno au 3akon F = me? TPaAKTOBATL Kak 3aKoH npeobpasosa-
WA MACCHI B YHEPTUIO, W HAOBOPOT, T.€. KAK 3aKOH 5KBRMBAJEHTHOCTH
MACCH! B SHEPTHH?

9. Kakie uzMeHeHHsA [IPOHMCXOAAT C MACCOH TeJ B CAENYIOIIHX (Pu-
AMUECKHX TIpoHeccax: HarpeBaHHue (OXJakieHHe), NIapJeHHe (0T-
nepieBanue), uctnapenune (KoHaencarus)? HpuseanTte 000¢HOBaHHBIIH
1'IBET.

10. CymecTeyer jiu efHas yHHMBEpCaibHaA GPopMysia anepruy, cpa-
BCAJTHBAA /IS BCEX ee BUAOB?

11. B pazumx UCO nonHasn sHeprus Tena HeoAnHakoBa. Q6o-
CcHYHTE aTo.

12. CymecTByeT JIH NOHATHE MOTEHLIHAIbHON DHEPIHW I/IA CHCTEMBI
B3AHMOJAEACTBYIOMIKX MeXAY Co00i PeNATHBUCTCKHX YacTHIL?

13. B yeM oT/HYHe MePBOTO HOCTYJIATa TEOPHH OTHOCHTENBEHOCTH
pPeAATHBUCTCKON (PBIUKK OT IPHHITHIA OTHOCUTEAbHOCTH lamunen?

14. Kak 6yaeT MBMEHATHCA YCKOPEHME Tesa OT AeHCTBHS TMOCTOSH-
HOU CUJBI IIPH CKOPOCTSX, OJH3KMX K CKOPOCTH CBETA B BAKYYME?

15. C kakoli cKOPOCTbIO OYAET ABMTATHCA KOCMHUYECKH T KOpabib oT-
HOCUTEIBHO 3eMTH, MTPUHSITOH 33 HEMOBHIKHYIO CHCTEMY OTCUETA, eCiIH
X0/ BpEMeHHU Ha kopaliile 3aMe I THTCA B 2 Pa3a ¢ TOUKH 3peHusT 3eMHOTO
nabaronarens?

16. IIpu kaxoH CKOPOCTH ABHKEHWA DEJAATHBHCTCKOE COKpalleHue
JUTMHEL IBHKYIETOCH Tesa cocrapiaser 10 %7

17. Kaxoe speMs MpoiiieT Ha 3eMJiIe, €CTH B KOCMHMECKOM KopabJie,
JIBIDKYILEMCST €0 CKOPOCTBIO ¢ = (,8¢ oTHocuTe bHO 3eMAl, HpoigeT
21 ron?

18. Mua vabmonaTes, HAXOIAIIETOCS Ha 3eMUle, JHHeHHbIE pasMe-
pbi KOCMHYECKOTO KOpabJis1 TI0 HANTPABIEHHK) €T0 BMMKEHHST COKpPaTH-
JHch B 4 paza. Bo ckoabKo pa3 MeneHHee HAYT 9achl Ha Kopadie 0THO-
CUTE/IBIO X0a JacoB HabmoaaTens?

19. Coberpennas aavHa KocMudeckoro kopabas 15 M. Onpegenute
ero JUIMHY 71 HabmogaTens, Haxoaanierocst Ha kopabie, n Habswoma-
TeAdA, OTHOCMTENLHO KOTOPOro XKopabab NBUXETCS CO CKOPOCTBHID
1,8 108 m/c.

20. C kaKo# CKOPOCTBIO JGJDKHO ABHTATHCS TEJO, 4UT0OBI €I0 cOOCTREIT-
Has AJFHA 110 HATIPABJIEHUIO ABH)KeHUS YMEHBIINIACh B 3 pa3?

21. ITpu Kakoif CROPOCTH KHHETHYCCKAS IHCPTHA YaCTHILb PABHA ee
FHEPTHH TIOKOS ?

22. KakuM uMiyabcoM 0HJagaeT SAeKTPOH, MACCA [I0KOS KOTOPOTo
pasua 9,1 - 1073! kr, a ckopocrs 2,4 - 105 M/c.

23. Kaxopa Macca 1IpOTOHA B CHCTEMe OTCHYETa, OTHOCUTENRhHO KOTO-
poit oH ABHXKETCS CO CKopocThio 0,867

24. 1o Kako# CKOPOCTH HYKHO PasOTHATh 3JA€KTPOH, ITOORI €50 Mac-
ca Os1i1a B 2 pasa H0JibIe MACCH HOKOS?

25. Onpeenne KNHETHYECKYIO 2HEPTHIO aTekTpoHa ( MaB), amwKy-
IETOCA €0 CKOpocThID 0,6¢.
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I'mapa 2

OCHOBbBI MOJIEKYJIAPHOH ®U3HKH
U TEPMOANHAMHUKH

2.1. MoaekyasapHO-KHHETHYECKAA TEOpHs
CTPOEHHA BellecTsa

TeoperHuyeckue cBegeHns

Omnocumenvras MOAEKYNAPHAR MACCA BENIECTRBA

M, = (37)
Name
r/ie ™y — Macca MOJIEKYJIbl JAHHOTO BelleCTBa; M ~ Macca aToMa yrie-
poaa.
Macca omoenvroti monexyavt

my = M/ Ny, (38)

rae M — monapHas macca BeiiecTsa; N, = 6,02 - 102 mons~! — nocto-
AHHas ABOTAJPO, MOKAZHBAIOUIAA, CKOIbKO MOJAEKYJI COAEPKNTCS B OJ1-
HOM MOJIE BElIeCTBa.

MOJ]b — 3TO €JHHHLIa KOJMUYeCTBA BELIeCTBa.

KosuyecTso BelllecTsa

v=N/N,, (39)
win v = m/ M, (40)

rae N — YUCI0 MOJEKY B AAHHOM 00bEME; m — MACCA BELIECTBA.
Ocrogroe ypasnenie MOTEKYAAPHO-KUHEMUUECKO Meopun

p= é’ m0N<uKB>2? (41)
2
WM p = %N-mL;“Z— (42)

rie p — JaBJIeHUE Ta3a HA CTeHKU COCYAa; (i) — CPeAHsAsa KBaApaTHue-
CKasl CKOPOCTD IBMKEHHA MOJEKyJ1 ra3a.

CpenHaAs KpaJpaTHYECKaa CKOPOCTE (U,,) NOCTYMATENbHOTO JBHXE-
HH51 MOJIEKYJ1 Tada PaBHA KBAAPATHOMY KOPHIO H3 CPENHEro apHpMeTH-
YeCKOI'0 3HaY€HUS KBaJPaTOB CKOPOCTEH MOCTYNATENBHOTO ABUXKEHIA
BCEX €TO MOJIEKY.JT:

(Ua) = EZ“E' (43)
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Pa3sioxuB 3Ty CKOPOCTD 10 OCAM KOODAHHAT HA COCTAB/SIONIHE U,
U, 1, 110 00061enH ol TeopeMe [Tugaropa moayyum

{we)? = {ug)? + ()2 + ()" (44)
Cpeonsn Kunemuneckas sHepIus OBUNEHUS MOTEKYIbL
(B} = my{ug)/2. (45)
C yuerom chopmyet (43) popMyay (42) MOKHO IPeACTABHTD B BH/IE!
2

p= 3 n{E). (46)

Cpeansia KHUHeTHYeCKasi SHEPris JBYKEHUS MOJIEeKYJ1bl
(B) =2 KT, (47)

e T'— TepMoauHaMMYeckasa Temieparypa; k= 1,38 102 Ix/K —
nocrosiiuas BosbiMaHa.
W3 dopmya (45) u (47) caenyer

AT = ot/

Iloayuaem 3nauenre cpequell KBaApaTHYECKOH CKOPOCTH MOJIEKY.T:
(u)? = J3KT /my = J3RT /M, (48)

e R = 8,31 x/(mons - K) — yHHBepcanbHast ra3oBast IOCTOSTHHAS.
Brympenn01o 3nepzuro 0ZHOTO MO HACAIBHOIO rasa, 00ycIoBIeH-

I1YEO TOJLBKO IIOCTYTIATEIbHBIM (TEeIL/IOBBIM ) IBHAKEHHEM MOJIEKY.T, OIpe-

J\CJIMM KaK CyMMY KHHETHYECKUX SHEPTHIL BXOAANINX B MOJTh MOJTEKY.L:

3 3
Uy=_-kTN, = -RT. 49
0= SKTN, =3 (49)
Aas v Moseii BeurecTBa BeIpakeHHe (49) 1ipuMeT BUI
. 3 3mRT
U=vly=—-vRT = -———,
vl 2U 5 (50)

rne m — Maccad ra3a.

IIpumepnl pemeHns 3a1a4y

3anayva 1. OnpeaesuTs Maccy MOJIEKYJIE BOAOPOA My,
Javo: M=2-10"3 kr/Monp, Ny = 6,02 10 Mo .
Pew enue [MoacTanus 3HAYEHUS MOJIAPHON MACCH BOLOPOAA H TIO-
cToAHHOI ABOraapo B Gopmyry (38), moayanm:
2.10-3

My, = W =10,3- 10-% kr = 3-10-% kr.
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Janaua 2. Hatitu 4iicno MONEKy: n B 2 KT YIJIEKHCIOTO ra3a.

davo: M=44-10-3 kr/moab, Ny = 6,02 102 moab~—!, m = 2 xr.

Pemenwne. Ilo popmyne (38) macca oHOR MOJIEKYIbI YTTEKHCTO-
ro rasa my = M/N;. Uucno MoAeKyT paBHO OTHOHIEHHIO MACCHI BCETO
rasa K Macce 0AHON MOJIEKYJIbL:

2.6,02.10%
n=m/mg=mNA/M; R=W

3ana4a 3. OnpeaenuThb CPEAHION KBAIPATHYECKYIO CKOPOCTD {1} H
CPEAHIOI0 KHHETHYECKYIO 3HEPTHIO ( £) MOJIEKYN a30Ta IIPH TeMIlepaTy-
pe 300 K.

Hauo: T=300K, M= 28-10-3 xr/Moap.

Pew enue. BocnonssyeMcs dopmynamu (47) u (48):

(ulﬂ!) = VBRT/M, (uxa> = 1f§‘2%3;‘_0_i330_0 = 520 M/C;

(B) = %kT; (E) = g 1,38-10°.300 = 6,2 102 [T

NMpumeyanue [Ipu onpenesenun () obpatuTe ocoboe BiHIMa-
HHAEC HA JIEﬁCTBPIH C pa3MEPHOCTAMH d)HBH'IECKHX BE€JINYIHH,

3anaya 4. Kakosa BHYTpeHHAs sHeprus U uaeatbHOro rasa, 3atm-
Malowiero npu temneparype 300 K o6bem 10 M, et KOHLEHTpauMs
Mostekya 5 - 1017 M%7

Havo: V=10M3,ng=5-10" M3, T=300 K.

Pe e nune Qopmyna (47) mossongeT OnpesedTh IHEPIUIO OTHOM
MOJIeKyJabl Ta3a. B 1anHOM oObeMe rasa coaepxRutces N = nyV Monexy.
CrnegoBatesbHO, BHYTPEHHAS 9HEPTHS Ta3a

U= N(E) = -g- noVET;

=27-10%,

U= %-5- 1017 101,38 10-23. 300 = 31,05 10~* Tk = 31,05 m/Ix.

Bonpocsl H 3a1aHnn

Moaexyrapno-kunemuuecxas meopus

1. Korza crexna ¢ BOAIHpOBaHHON MOBEPXHOCTHIO YKIAABIBAIOT O/(HO
Ha APYroe, MeXK Ay HHMH KAaLyT OyMaskHble JeHTHL. [Toyemy?

2, lNouemy Oenbe TMAfAT FOPAYHM YTIOTOM? 3aueM NIPW IJaKeHHH
TKaHb YBJIZKHSIOT?

3. lloyemy B XONOANIBHUKE HE PEKOMEHIYETCH PAIOM C MOJIOYHBI-
MU TIPOAYKTAMU Je[LKaTh CebAb UM Hape3aHHBIH 1yK?

4, TToBapenHas coas (caxap), MOMeIIeHHas B BOLY, Yepe3 HEKOTopoe
BpeMsl 110C/1€ PACTROPEHHs PABHOMEPHO pacHpeiensieTcsl Bo BceM 00be-
Me. YheauTech B 3TOM. 3aBHCHT JIH CKOPOCTh [IPOTEKAHHA IIPOLECCA OT
TeMIePaTypil Boabl? YeM 0HBLACHUTD, YTO B XKHAKOCTAX Anddysua npo-
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TCKA€T FOPa3ao MeIIEHHEe, 4eM B ra3ax, M 3HAYHTEbEO GRICTpee, 4eM B
THCPOBIX Tenax? 3aBHCHT W CKOPOCTB ipoTekanus A1nddy3uv ot poga
couprKracaonmxcs xuakocteit? Cnocob nccaegopanus onmuute. Cae-
naiite 0606manmye BHBOADL.

5. Kak M3aMeHHTCS 1ABJEHHE B COCYE C TA30M, €CJIH BHE3ATHO HCYe3-
ILYT CHJIBL TPUTSKEHUS MEK/LY ero MOJIeKyNaMu?

6. Tlouemy MITYKATYpEKa 0OCHITAETCA, eCNM MeXKAY KHPIHYHOLH cTe-
HOH ¥ IITYKaTyPKOH NONa/aeT A0KAeBas BOAA?

7. lpoeens naOuroaeHys 3a BHICOKHMHU 32BOXCKHAMY 9 HaOPHUHBIMU
TpyDamMK, 0OBACHHTE «MCYE3HOBEHRE» ABIMA B BO3AYXe. Ha kakoi npu-
(L.IM3UTeNBHO BHICOTE OH <«Hcye3acT»? OT KaKUX (PpaKTOpPOB 3TO 3aBU-
eut? Kakue duaudeckue ABIEHHS CTOCOOCTBYIOT «HCYEIHOBEHHIO»
AmMa? 3ageM 3aBOACKHE TPYOBI CTPOAT OTHOCHTEABHO BoicokuMu? Ka-
Kkue TpyObl IpeanodYTHTeNbHEE — XKele3Hnle wian Kupundnsie? Kakue
niie? Moyemy? Caenatite ofofulaonime BoIBO/BL

8. BrisicHuTe B OMAIIHKX YCIOBUSLX, TOYEMY CJIMBKH OTCTaNBAIOTCS
AHATHTEIRHO GBICTPEE B XOJIOLHOM HOMEINEHHH {Torpede) HiH B X010~
AHIBHEKE, ueM B Teiiom mecre. [Ipoeepore i obbsicHuTe, IOYeMy Mpo-
AVKTBL, OCTABJIEHHBIE B XOJOAMIBHUKE OTKPBITBIMH, OTHOCHTEABHO OBI-
IO «BBICHIXAIOT>,

9. Bocnoassyiiteck nepwonuueckoit Tabaueit /{. M. Merjeneesa u
OIIpeICIUTE MOJTAPHYIO Maccy 030Ha (O3, OTBeT BBIpa3HuTe B KKJIOTPaM-
MilX Ha KHJIOMOJE. YeMy paBHAa Macca 0ZHOM MOJEKYJIbl 030HA?

10. Cronbko MOIEN COEEPAKUTCH B 2 KT BOAOPOAA v B 32 r KACI0poaa?

11, Croavko Moaeky coaepakutes B 10 r yTaexkuncsioro raaa?

12. Kakopa macca 20 moab attetuieda CoH,?

13. Kakoe KoJUvecTBO BEHIECTBA COJEPHKHTCS B aTIOMUHUEBOI OT-
JIMBKE Macco 5,4 kr?

Kunemuuecxas meopus udearsnozo 2asa

14. TeMmeparypa ABAsieTCI MHKPO- UM MaKPOCKOMUYECKUM IO~
NATHEM?

15. ABngerca au TeMuepaTypa, NoaobHO Macce, AHHE Te:l, BpeMe-
W, BeTHYRHOM aiAnTBHOH? [IpuBeHTe TpHMepHL.

16. TemnepaTypa raza ypennumaachk ot 1 ga 2 °C, MoxHo 1M yT-
BCPXKIAATE, YTC CPEIHAS KWHETHYECKAs] DHEDPIUsl eTO YACTHIl YBeJu-
“iack BaBoe?

17. Ha ocroBaHMH YpaBHEHHI KHHETHYECKOH TeOpHMH Taszop JIOKa-
KHTE, UTO OTPHIATEILHHX TEPMOJAWHAMHUECKMX TeMITepaTyp B MPHPO-
j1¢ OBITh HE MOXKET.

18. Moaekyabl raza pacHAJAIOTCS HA ATOMBI { INCCOUMHPYIOT) TIPH
IIOCTOSHHOM TeMuepaType. Kak 270 orpaskaeTcs! Ha ZaBJeHWY ra3a B 3a-
KPHITOM cacye?

19. I1pn kakoii TeMIepaType CpeaHsAs KBapaTHIeCcKas CKOPOCTD MO-
Jckya azora N, papa 830 m/c?
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20. OrmpeaennTe KOHIEHTPAIMIO MOJEKYI KHCAOPoAa O, eCJH ero
nassienne pasHo 0,2 Mlla, a cpeanss kpagpaTHUecKas CKOPOCTE MOJIE-
Kyn — 700 m/c.

21. KaxoBo napseHHe a3oTa Ny, eCTH CPEHASA KBAJIPATHIECKAS CKO-
poctk ero Mosexya 500 M/c, a mrotHoCTE 1,35 KT/M3?

22. Kaxosa cpeaHaa KBaZpaTHIecKas CKOPOCTh MOJIEKYJ Tasa, eC/IH,
HMest Maccy 6 KT, oH 3auuMaet obbeM 4,9 m® upu gasaenun 2 - 10° Ia?

23. OnpeseanTte CpeMHIO KMHETHYECKYID SHEPTHIO MOJIEKYJIBI Ia3a
npu napiaenun 20 klla. Ilpu ykazanHOM JaRJCHUM KOHTIEHTPAITHA MO-
JAekysraza 3- 109 pm—3,

24. OnpeenuTe Cpe/IHIOK KHHETHYECKYIO JHEPTHID MOJIEKYJIBL O4-
HOaTOMHOTO Ta3a H KOHLEHTPALHIO €10 MOJIEKYJ pH Temmepatype 290 K
d pasaenuyu 0.8 MIla.

2.2, OcHOBBI TEPMOAMHAMUKH

Teopernueckne cBeneHus
Koauuecmeo menaomu.
Q=ecm(T, — T|) = cmAT, {51)

TAge ¢ — yAeJabHas TeNJ0eMKOCTD; m — Macca JaHHOTOo BelnecTa, AT =
= (T, — T}) — U3BMeHEeHHEe TCMIIEPATYPHL

Pabomy A, cea3aHHYIO ¢ U3MeHeHUeM ofheMa Tasa, ONpeessaioT 1o
dopmyne

A=p(V,— V})=pAV, (52)

TAc p — AaBaenue; AV = (V, — V|) — uameHeHne oObeMa.

Vca0BHMCS CUHTATE, YTO eciu paboTa COBEPINAeTCA Hajl CHCTeMoM
(B 4acTHOM cAydae MpocTedInas CHCTeMa — MAeaAMbHEIH ras), TO Belpa-
KeHue (52} 3aMHCHIRAIOT B BUIe

A= —pAV. (53)

Ecin xe cucrema cama cosepimaer paboty, To paboTa I0I0KHTE b-
Ha, T.e, OTIpefiesisieTcs BupaskeHueM (52).

KonmiectBo TennoTsl U paboTy HYKHO CUMTATE MEPOH U3MEHEHHS
aHympennet snepeun cucmemst AU, BHyTpeHHSIS 9HEPIHs B TEPMOIHHA-
MHKe 33aBHCHT OT 3HaY€HMs TePMOAHHAMMYECKHX napaMeTtpoB I'u V
(TemmepaTyphi ¥ 06beMa). ITa CBSA3b BHIPAKEHA HEPBbIM HAYANOM Mep-
MOOuHamMuKy:

Q=AU+ pAV, {54)

wm AU= Q- A=U,- U, {535)

r7e () — NoIBeAeHHOE K CHCTEMe M OTAZHHOE CHCTEMON KOMHYecTBO
TennoTsl; A U/ — uaMeHeHHe BHYTpeHHel aHepriuH; A — paboTa BHEITHNX
CHJL
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Eciy cucTeMa PHHUMAET TEeIToTy, To () 6epyT co 3HaKoM ILIOC, a
CCJIM OT/IaeT, TO CO 3HaKOM MuHYC. B nmocnentem ciygae Berpaxcerue (54)
{IEPEIHIIEM B BHIE!

—-Q=AU+A. (56)

[lepuoguueckue MpOLECCH, IPH KOTOphIX pabora coBepluaeTcs Ga-
refapsa nepegade TeII0OThI, OCYINECTBAAIRTCA B TEHMOBLIX JBUTATEAX.
Paboty, coBepiuaeMym MAlTMHON 33 OIMH HWK, MOKHO PACCIHTATD

1o gopMye;
A= Q] - QZ: (57)

rae (), — KONHYecTBO TeILIOTHI, IOTYYeHHON MAIIMHOI OT HarpesaTe-
J8T; y — KOJHYECTBO TEILTOTH, ITepeflaHHON X0M0AMILHHKY.
Koaghpuyuenm nonesrnozo deiicmeus (KII) naeaapHoil MauiHHbl

N=A4/Q;=(Q1— &)/Q1= (T, — T)/ Ty, (58)

e Ty 1 T, — TeMmepaTypEl HarpeBaTe s M XOA0 AU/ IbHUKA.

IIprMepsI pelieHHA 3a8a4

3anaua 1. [[pa wapuka paBHOH Macchl (MeHBIH W aMIOMHHHEBEIH )
cOporensl ¢ rcoTH 1000 M. TeMnepatypa Kakoro mapuka IpH yaape
0 3eMITI0 YBeTHIHTCS HoabIle 1 Ha ckoasko (AT')? IloTepu Temorer Ha
TpeHHE 0 BO3AYX He YUUTHIBATh.

Hano:m=m=m, ¢ = 380 JIx/(xr- K), ¢; = 880 s/ {xr- K),
h = 1000 M.

PenreHue. Ilpu yaape o 3emumio 00a MApHKa COBEPIIAT OLHY H TY JKe
paboty A = mgh, KOTOpas MAeT Ha HarpeBaHue Wapukos: W= @ = (.

Ilo ¢opmyne (51) BerancanM

Q= ;AT = mgh; Q= c;mAT" = mgh.
Otcona
AT! = gh/Cl, AT” = gh/Cg,
9800 9800

AT =———~26K AT ="—— = 11K
380 880

AT=AT - AT", AT= 15K,

T.C. TEMIIEpPATypa MeAHOro wapuka Ha 15 K 6osibLie, 4eM aalOMHUHHEBOTO,

3aaaua 2. [Ipu HarpesaHuy rasa ero obveM yeeauuuacs ot 0,06 1o
0,1 &Y. Kakyro paboTy A coBepuIni ras mpu paclIMpEHHH, eCH aBe-
HHE He U3MEHII0Ch (p = 4+ 10° I1a)?

Hdano V;=006m3 V=01 M p=4-10°TIIa.

Pemenue Tak Kax ras caMm copepiiaer paboTy, BOCTIOIb3yeMCS
dhopmyaoit (53):

A=p(Vy,— V) =pAV,
A=4-10%-(0,1 — 0,06) = 1,6 - 10* M.
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3aznaya 3. IIpu pe3koM CKATHH rasa ero TeMIeparypa I(OBBICHIACH,
a BHYTpPeHHSIs sHeprus uaMmenunacs Ha 2 - 104 /ix. Kakyio paboty A co-
BCPIIACT Ta3, €CJAH TCIIO0OMCH €O CTEHKAMH LIUIHILAPA OTCYTCTBYET?

Hano: AU=2-101Ix, Q=0.

P e e nue. Bocionsayemea dopmyioit (55). Tak kax rennoobmen
€O CTEHKaMil IMIRHAPA OTCYTCTRYeT, To ) = 0. CnexoBaTensHo,

AU = -A4;
A= —2-10' Ik (paboTta copepiuiaercs Hajl rasoM).
3apaya 4. Temneparypa mapa B HarpeBaTese NapoBOil TypOHHLI
300 °C, B xomoanabunke 100 °C. OnpeaeanTsb TeopeTHyeckoe 3Ha4eHue
KIIA naposoit TypOunb (7).

Jano T, =573K, T, =373 K,
P e e v uc. Bocrronssyemest chopmymoii (58):

L -7,
n= T ’
T]'—‘%%O,%HHH% %.

Bonpocu i 3a71aHuA

Tennoma u paboma. Brympennss snepeun mena

1. B npon3BoICTREHHOH MPAKTHKE HATPETHIE 0 BbICOXOH TEMTIepa-
TYPB METATTHYECKHE AETATH JaCTO OXJAKIAIOT B Bajle, MBHEPATHHOM
MacJie HiTH Ha Bo3ayxe. B kakoii cpeze oxaaxaenne ujaer Hanboee Ool-
CTPO H IIO9EMY?

2. [Toyemy TopauHi 4al OXJAXAAI0T, NOMEIIHBAs €0 J0KKOH?
B omsite [x0y 14 aHAAOTHYHOE ACHCTBHE TPUBOAUT K HAIPEBAHMIO XXM/ -
KOCTH.

3. UaBectHO, 4TO Ha Goapumx Beicotax (800...1000 kM) crkopoctr
MOJIEKYJ1 Ta30B, BXOAAMINX B COCTaB atMochepHOro BO3ayXa, A0CTHra-
10T 3HAYEHNHA, COOTBETCTBYIOMHMX TeMIepatype npuMepHo 2000 °C. ITo-
yeMy He TJIaBATCA 000JOUKH HCKYCCTBEHHBIX CITYTHUKOB 3eMJH, feTa-
IOUIMX HA TAKOH BBICOTE?

4. HopMmansHan TemnepaTypa Tena yenopexa npuMepto 37 °C. Ilo-
yeMmy YeJI0BEKY HEXO0/104HO [IPH TEMIIEPATYpe OKpy»Xatoniei cpes 25 °C
M OYeHb Kapko mpu 37 °C?

5. Myka u3-TioJ KEPHOBOB BLIXOAMT Topsueii. Xoeh U3 meun Toxe
BEIHUMAIOT TOPAYMM. eM BbI3bIBaeTCSA B KOXKZOM U3 9TUX C/Iy4aeB yBe-
JMdeHne BHYTPEHHeH sHepruy tesa (MyKy, xieba)?

6. [Touemy HOTBIIASA YACTE METEOPHBIX TET He J0CTHIaeT 3eMau?
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7. llo xycKy CBHHLA HECKOABKO Pa3 yaapuiau MONoTkoM. YTo mpu
ITOM IIPOH30NLA0? BridepHTe DPaBUIBHBIN OTRET:

a) YBEJIMYWUIACH BUYTPEHHAA SHEPrus CBHHLIA H TeMIepaTypa CTo
1)OBBICH/IACE;

) CBHHEL Harpesics;

B) CBHHILY COOBUILIOCH HEKOTOPOE KOMHYECTBO TEILIOTE;

T) MOJAOTOK OTAAN TETIOTY.

8. [ouemy npy OBLICTPOM CKATHH TEMIIEPATYDPA ra3a MOBHILIAETCA?
BubepuTe HpaBIibHELA OTBET:

a) yBeJN9IHIach BHYTPEHHSIS SHEPIUST;

) ras Harpexcs;

B} ra3y coOOLEHO HEKOTOPOE KOAUYECTBO TELIOTHI;

r) Tas OTAAT TEILIOTY.

9. [Toyemy npu 00OrpeBAHHHU [LTAMEHEM COCYAA C [A30M TEMIIEPATY-
pd Ta3a HOBBINTAETCs ? Bribepure MpaBUiIbHEIE OTBET:

a) YBEJIMYHBACTCS BHYTPEHHSS 3HEPIUSE;

0) ras HarpeBaeTCs;

B) rasy cOODIIAETCS HEKOTOPOE KOJIMYECTBO TENIOTHI,

r) ras OTAAeT TenJoTY.

10. [ToyeMy KYCOK Nbjla Ha ropAJeii naure TaeT? BoibepuTe npaBuis-
HLIT OTRET:

a) VBEJWUIHBALTCA BHYTPEHIISASA DHEPTHS;

0) tlex HarpeBaercs;

B) JibAy COOOIIAETCH HEKOTOPOE KOMHYECTRBO TEILIOTHL;

r) nej OTAACT TEIAOTY.

11. Tlocne cuALHOTO MITOPMA BOAA B MOpe cTaHosHTeH Temwtee. 1lo-
ueMy'?

12. Hafimure yienpHyH TEILVIOEMKOCTh BELIECTHA, €C/H Ha HArpesa-
I'ie HeKOTOPOTO €ro koanyecTsa Maccoit 0,2 kr oT temueparyps 12 10
16,4 °C notpebosanock 300 /I TemioTH.

13. Ha puc. 3 npusenens rpaduxy 1 1 2 U3MEHEHHA TeMIepaTyp
JIBYX T€ B 3aBUCUMOCTH OT NIOABOAUMOTC KOJIHYECTBA TeMJIoThl. Kaxo-
B3bl MX YJEJIbHbIE TEIVIOBMKOCTH, eCTH MACta Kak/I0T0 W3 HAX 2 KI?

14, Kakyro paboTy cOBepIIAET Ta3 3a O/INH MHK, H300paskeHHEIH Ha
puc. 47

T.K i p, 105 Tla
1 1
4204 —————_ —|2 6
380 o sl
340 4 Lo 21 ___
300 | I N
0 20 40 60 80  Q xIx 0 20 40 60 80 100 V,m?
Puce. 3 Pue. 4
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15. Kakoit BEICOTH go/keH ObITh Bogonad, 4ToOb! Haganlas BoJa
Harpesanach Ha 1 K?

16, TIpu oxJTaxIeHHH Taza ero obbeM yMeHbIIHACA oT 16 10 12 1.
Kakyio paboTy coBepIIMIN BHEUTHHE CHJIBL, €CJH JaBJIeHHe ra3a ocTa-
Basoch pasubiM 10° [Ta?

" 17. [Ipu HarpepaHuu ra3a o65beM ero yeemmumics Ha 0,02 M, Kakyio
paboTy COBEPUINII Ta3 IPH PACUIMPEHUY, €CITH AaBJEHHE eT0 0CTABAN0Ch
10 MTIia?

18. BHyTpeHHAA aHeprUA ra3a, 3aKI04eHHOT0 B 6a10He [IPH TeMITe-
parype 0 °C, pasua 7400 [[x. [Toc/le HarpeBaHUs rasa 0 KOMHATHON TEM-
HepaTyphl ero aHeprud craaa pasHoli 13 400 /Ix. Hackonbko yBennyn-
sach BHYTPEeHHSAS 3HEPTHA ra3a’? Kak Ha3blBalOT 3TO MBMEHEHHe SHEPTHH ¢

19. ManrexysIbl KAKOTO Ta3a IIPH JAHHO U TeMepaType 06.1a1a10T 60.1L-
nreit BEYTPeHHEN SHEPrHell — WAeaIbHOIC WK PeagbHOTO?

llepgoe Hauano mepmodunamuxu

20. MoHO /il OCYILEeCTBUTE TAKCH 3aMKRYTHIVL fIpotece {IIHK ), IPH
KOTOPOM BCE MOABEASHHOE K PabovueMy ey KOJHYECTBO TEMIOTH Npe-
BPaNIAT0Ch OBl B MEXaHHYECKYIO paboTy?

21. OpuH MOJb NASATBLHOIO Ta3a PACHIMPAETCH B IMJIMHIPE ¢ IGPII-
HEM IPU [IOCTOSAHHOH TeMmmepaType M [pH 3TOM K HeMy IOABOAUTCH
500 x renaorel. Onpezeants paboTy paclynpenus rasa,

22. B nuAHHApE C HETEIIONPOBOIHBIMH CTEHKAMH MTPOMCXOANT BbI-
CTpOE PaclINpeHHe HaeaabHoro rasa. Onpeaeayre U3MeHEHHE BHYTPEH-
Hell DHepruy rasa, ecjy oH corepurx pabory 350 k/lx.

23. B 3akphITOM HaJliI0He HAXOAUTCA ra3. [Ipu OXIaKIeHHH ero BHYT-
pPeHHsS Heprust yMeHbIHachk Ha 525 Tk, Kakoe KOTUYeCTBO TEIIo-
THI 0TAA1 Fa3? Copepinaet iy ra3 paboty?

24. Hackoapko u3MeHnIcs 00beM ra3a, KOTOPBIH, paclInpascs, COBep-
wua paboty 57 kXK npu nocrosHHom aasiaedun 0,98 MIla?

25. Boaayx narpeau Ha 30 K npwm nocrosHnom gasaenun 10° Ila.
O6mnem ero npr 3toM namennics ot 1,5 1o 1,67 M, Onpeaeaute pabory,
COBEPIIEHHYIO BO3AYXOM ITPY PACIIHPEHUH, ¥ TPUPALIIEHIEe BHYTpeHHeH
SHEPTHH.

26. Bojopon maccoit (0,4 Kr Harpeau npy MOCTOAHHOM AABJAEHUH Ha
20 K. BerdaucenuTs paboTy IPOTHE BHEIUHHX CHIT; KOJTMYECTRO TE€1L/I0TH,
[ONYYEeHHOe Ta30M; H3MeHeHHe BHyTpeHdell sHeprun.,

Tenaosvie dsuzameni

27. llpaBiibHLL JIH CACMYIOLIUC YTBEDK/ICHUS:

a) YpaBHEHWE TEILIOBOro GalaHCa BEIPA/KAET 3aK0H COXPAHEHHS SHED-
I'ny 4481 TEMIOBREIX TPOIIECCOR;

) ypaBHeHHe TEILTOBOTO HATaHCA BHIDAKAET 3aKOH COXPAHEHHS KO-
JIMYECTBA TENJIOTHL?
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28. Hccseayiite, KaK HaA0 NPABUILHO TOCTYMHTD, YTOOL ORICTpEE
OCTY ZMTh TOPSIYILiL 4ait: cpa3dy OPOCHTDL B HETO Caxap U 3aTeM NOJ0KAATh
5 MHH WJIH, BBIKAAR 5 MUH, N0JI0KHTD caxap U pacTBOPUTE ero. Pactso-
[)CHWE caxapa CONPOBOXKIACTCSA MOTVIONIEHWEM TeIoTel, Kakopa dhuan-
1CCKAS CYLBIHOCTD ITOTO SIBJIEHHA ?

29. Onpeaennre, B KAKOM C/1y4ae KaCTPIOJIA ¢ ropaveii Boaoit GuicT-
pCe OCTBIHET: eC.AM NIOCTABUT ee Ha e WK €CIH HOJOKUTE Ha KPBIITI-
Ky Kactploam aeq. [ponabaoaatite 1 oGBACHUTE 3TO SBIEHNUE,

30. IToueMy TOPLINHN ABHTATCAA BHYTPEHHETO CTOPAHUS UITOTORA-
HOT U3 JeTKMX aTIOMHHNEBHX CIIJaBoB? [lovemy MeKay UMAHHAPOM U
HOPLIIEM JBUTATENsI BHYTPEHHETO CTOPAHUS OCTABISIOT 3a30D7

31. B kaKoii MOMENT ra3 B IWIHH/Ipe ABUTaTe s odaanaer donbimeit
BUYTPEHHe JHEPTHEH: TOCe TIPOCKAKUBAHHA HCKPH HIIH K KOHITY pa-
fowero xoga?

32. 3uMoii a9 OXTaXKIeHUA ABUTaTe N BHYTPEHHETO CrOPaHus Ue-
110AB3YIOT He BOAY, a 0CoOBI COCTAB, HasbIBaeMBlil anTudpuaom (55 %
JTHIeHa H 43 % BOABI), KOTOPEIH 3aMep3aeT npH Gonee HU3KOH Temne-
paType, 4eM Bozd. YeM BEI3BaHaA Takad 3aMeHa?

33. Temiieparypa B Harpesareie naposoii TypOutsl 563 °C, B x0.10-
;wupnunke 30 °C. Onpegennre MakcuMaabHoe sHaverne KIT/1 maposoit
TypOHHbL

34. B uzgeannHoit TemyoBo# MallMHe 3a C4eT KAKAOTO KWIOMKOY /1A
QMEPTHH, IOIYYAEMON OT Harpesaressi, copepiuuaercs padora 300 k.
Onpeaenure KI1/ u TemnepaTypy Harperare’s, €M TCMIIEPATYPa X0-
noauabsAnKa 280 K,

35. B umeanrHOH TENOBOH MAIIMHE 33 CUET Ka¥I0TO KHJIGIKOY/IA
JHEPTHH, IOAYYAeMOil 0T HarpeBaress, cosepluaercs pabora 400 k.
Onpegenure KIL Mamnnbl v TeMiiepaTypy Harpepareiisa, €CAU TeMIte-
parypa xoaozuneHuxa 300 K.

36. TemnepaTypa HarpepaTens UAeATHHOU Tenosoi Mamuuer 117 °C,
a xogoguapHuka 27 °C. KoauyecTBo TEILIOTH, NMOLYYEeHHOE MaliuHOMK
oT Harpesatens 3a 1 ¢, papuo 60 x/Ix. Brruncanre KILJ # MomuoCTS
MALIEHBL.

37. ApTomobus «Bosra» pacxoayer 13 1 6ensuna na 100 kv nmyTu.
Onpe/esliTe pasBUBAEMYI0 ABTOMOOMIEM MOIIHOCTD, €CJIH CKOPOCTD eTa
90 kM 4, a KIL asurareas 0,24,

38. Onpeaenmre KT/ apuratens, eciam 1pH pacxoje 6cHannHa 2 J1/4
ABMTATETh PA3BHBacT MOIIHOCTE 5,0 k¥ Br.

39. Yemy paBHo U3MEHEHUE BHYTPEHHCH 2HepTrHu pabodero Te/1a Ten-
J0BOI MAlIMHDBL, KOTOPas paboTAeT M0 3aMKHYTOMY KPYTOBOMY LHKJAY?

40. HazopuTe TeIL10BOM JBUTATETb, KOTOPEIH PABOTAET, HE COBEPINAS
ILMKTHUECKUH mporecc,

41. Kaxkoit nipotiecc MaMeHEHUS COCTOANHIA Iada UIpaeT OCHOBHYIO
OB «ARHTaTENA> pakeTh? [Touemy?

42. CpaBHure pabOThI, BRITIOTHEHHEIE HAEATHHEIM TA30M B TIPOIIEC-
cax { v [I (puc. 5).
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43, Han ofHiM MOMeM HAeaTbHOTO OJHOATOMHOIO TA33 COBepHIalOT
npoitecc A — B (puc. 6). Beryucante KIL/ sroro nponecca.

44 TloueMy NI HarpeBanus OAHOro Mond rasa ua 1°C npu no-
CTOAHHOM AaBJieHnH TpebyeTcs Gosibluee KOMHYECTBO TEILIOTH, 4€M TPH
HATPEBaHuy TOTO JKe KoMuvecTBa rasa Ha 1 °C mpH MoCcToAHHOM 00b-
eme?

45. ITpM BBHINYCKE CKATOrO rasza M3 OAIOHA BEHTHJIb [IOKPbIBAETCS
pocoii. Kakoii npouece npoHcxoaut? 3anuilnre nepebii 3aK0H TEPMO-
JUHAMHKH JJIst 3TCTO CJAydas.

2.3. CroiicTBa ra3os, NapoB, KHIKOCTEH
H TBEPIbIX TeJ

TeopeTHueCKkHe CBeJEHHA

CocTosHIE NAEATLHOTO [a3a XapaAKTEPHS3YIOT AABIEHUEM P, 00bEMOM
V, Ttemneparypoit T u maccoit m. IlapaMeTpsr cBsA3aHBI Mexay coboil
ypasnenuem Knanetipona — Mendereesa:

pV=(m/M)RT, (59)

rae M — MouspHast Macca rasa.

Eciiy macca m NOCTOSHHEA, TO Pas/AHYHBe NPONECCH, NPOHCXOAN-
IHe B ra3e, MOXHO ONHCATh 3aKOHAMH, CNEIYIOUUMH U3 ypaBHEHHA
COCTOSAHHS!

H30TEpPMUMECKHH nponece — aaxonom Botias — Mapuomma: npn no-
CTOSHHOMN TeMIIEPaTYPe IPOU3BEAEHHE IABIEHUS Ha 00beM eCTh BETH-
YKHa NOCTOsHHAS (m = const):

pV = const; (60)
wm p vV, = p, Vi (61)

n300apHbIi ponecc — saxonom leti-/Hoccaxa: TPH HOCTOSHHOM aB-
JIEHWH U HEM3MEHHOH MacCe ra3a TEMIIePaTyPHLIN KoadduuneHT 06beM-
HOTO pacivMpeHus 3 148 BCeX ra30B OJMHAKOB W pasen (1/273) K-
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V= Vo(l +Bt), (62)

rae V, — obwem rasa mpu t, = 0°C; ¢t — remnepatypa no Henncuo.
B npyrom Buae 3TOT 2aKOH MOXKHO 3alTHCaTh TaK:

V/Vy = T/Ty,; (63)

W30X0PHEII ipotece — 3axonom Hlapas: pu mocTosHAOM 00beME K
HeU3MeHHOH Macce K03 PHIUHEHT TMHEHHOro PAaCIUMPEHHSt o s BCeX
ra3oB OJAMHAKOB M paBeH (1,/273) K-

p=po(1 +at), (64)
TAe py — Aasnenue nopu ty = 0°C. [IpupenemM APYTyiO 3aTHCh ATOTO 3a-
KOHA! :

p/po = T/T. (65)

Ipottecc npeBpalienust KUAKOCTH B I1ap HA3KBAOT napoobpasoea-
nuem. Ha npespalneHue B map KHAKOCTH Maccoit m Tpefyvercs 3aTpa-
TUTh HEKOTOPOE KOJTHYECTBO TEILIOThL

Q=rm, (66)

Tle r — yAenbHas TEII0TA TapooHpa3oBaHusl.
ITap, HaxoaAMMitcA B IHHAMHYECKOM PABHOBECHH C XKHIKOCTBIO, Ha-
3HIBAIOT HACbUYEHHbIM. TeMTIepaTypY t,, TPH KOTOPOIf BOASHO nap cTa-
\} HOBMTCA HACHIIEHHBIM, HA3BIBAIOT MOUKOLL POCHL.
<y JasneHue, KOTOpoe NPOU3BOAMI OBl BOASHOI map, ecau Obl 4pyTHe
Fa3bl OTCYTCTBOBANH, HA3MBAIOT €10 NAPKUATOHBIM JasicHUEM,
>0 OrtHomende NaplUNAIbHOTO AaBIEHHA p BOASHOIO Tapa, COAEpIKa-
R IIeTOCS B BO3/IyXe IPU AAHHOI TEMIEPATYDE, K JaBICHNIO p, HaCchIIleH-
HOTO [apa {IpH TOH ke TeMIepaType, BLpaKeHHOC B IIPOLEHTAX, HA3BI-
BAIOT OMHOCUMEALHOU BAANCHOCTIBIO BO3JYXA:

© = (p/p.}100 %. (67)
Cunaa MOBEPXHOCTHOIO HATAMCHHUA XKHUHAKOCTH
F=ol, (68)

rie 0 — k03bhHIIMEHT, HA3BIBAEMBIH HOBEPXHOCTIHDIM HAMANCEHUECM,
H/m; | — nanHa rpadullbl MOBEpXHOCTHOTO CA0A.
[lepexon BentecTBa M3 TBEPAOIO COCTOAHHA B XKUIAKOE HA3bLBAKT
naasnenuem, a OOPATHLIA NpoLece — Kpucmaliusayueil,
KomiyecTBO MOrIoMIAeMONH HiW BBUEISOIIENCA TENAOTHI HPH 3THX
npolleccax
@ =xm, (69)

T/IC A — y/AenbHas TeNnoTa njaaeaennd, JIx/Kr
ITpu HarpeBaHM# XUAKOCTEIT U TBEPIBIX T€J M3MeHseTest nX o0beM V.
Omunocumenvmoe uamenenue obvema

(V= Vo)/ Vo = AV/ Vo =BAL =B(t — &), (70
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rae Vy u ) — navajiphble, a VU t — KOHeYHble 3Ha4YeHn s 00beMa B TEM-
neparypsl reqaa. OTkyna

AV =V, BAS (71)

rae 3 — memnepamypuntii KoabPuuuenm obvemMHo20 pacuuperus.
Ilns TBepABIX TeN BBOAAT MOHATHE JUHEHH020 PACUDERUA:

(1= 1)1y = Al/ly = a(t — ) = oAt (72)
I=1y(1 + a /), (73)

TAC (v — MEMREepAmyPpHbil KOIDGUULERM TUHERH020 pacuiuperus; L1 1y,
t H ty — COOTBETCTBEHHO KOHEYHRIE M HAavajIbHble 3HAUEHHA THHEeHHBIX
pa3MepoE TEIA B TEMIIEDATYPLI. I/ISBGCTHO, qTO

3= 3o. (74)

IlpuMepsl penienus 3agay

3anava 1. Kaxoe Ko/tnuecTBO BellecTsa ra3a v HAXOAUTCH B DaJJIOHe
eMecTuMocThio 10 M npu pasaennu 1,028 10° ITa u temneparype 17 °C?

Jano: V=10m% p = 1,028 10° ITa, R = 8,31 Ik /(K - Monp), T =
=290 K.

PewenHe CoCTOAHHE HAEAIBHBIX FA30B OIIHCHIBAETCS YPABHEHH-
eM Menneneesa — Kaaneiipona (59): pV=vRT.

M3 "ero cieayer

v=pV/(RT);
1,028-105 .10
_1028-10°-10 .
831290 fModtb

3azaua 2. Cocya BMecTUMOCTLIO 12 M3, colepaalnuii ra3 moa AaBie-
aueM 4 - 10° Tla, coeuHAIOT ¢ MYCTRIM COCYAOM BMECTHMOCTbIO 3 M3,
HaiiTi KoHEeYHOE 3HAYEHME NABNEHUS Py, [IpoLece H30TepMUYECKHI.

Hano V,=12mM% p,=4-10°Ta, V, =3 M*

Pemenue Bo3gyx us meproro cocyaa saiiMet Beck o6neM. Llo 3a-
xoHy Boiust - Mapuotrta (61)

o/ = Vi/ (Vi + Va).

P =pVi/ (Vi + Vo)
410012
ST
3agava 3. Kakyio aHepruic § HeobXogMo 3aTpaTHTL JA4 11PEBpa-
LWEeHWs 5 KI' BOABL, B3ATOH ¢ Temnepatypoi 10 °C, B ap ¢ reMnepary-
poit 100 °C?
Hdamo:m=35«krt, =10°C, t, = 100 °C.
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P emenne, Ha HaneBaHHe BOJABL 10 KHIIEHU A 3aTpavdcHO TETJI0ThI
Ql = cm(t2 —_ tl)

s npeBpaleHys BOABI B Nap NOTPeGoBaNIOCh 3aTPATHTD TEMIOTHE
[eM. hopmyny (66)]

Q= rm.
to 3akony coxpaHeHus BHEeprun
Q=G+ Qy=cmlty — ;) + rm;
@=42-10%5-90+5-23-105=(1,9-10% + 11,5- 10%) /I =
=13,4-10% dx = 13,4 M/Tx.

Jaxaua 4. HaiiTi OTHOCHTE/IBHY 10 BJIA3KHOCTb BO3AYXA Y B KOMHATe
npu remneparype 18 °C, ecm Touka pocer 10 °C?

Aano:it,=10°C, t=18°C.

Pewenue. [o Touke pock (cM. npui. 6) HaXoguUM

pa 122103 [Ma.
Hns1 3amalAOTO ¢ HAaxOMUM p,, = 2,06 - 10° I1a. Torga mo dropmy.e (67)

olpegenaemM
9= {p/p,) 100 %;

_ 1,22-10°
¥ 75 06-10°

3azaua 5. Kakywo paboty A Hago COBEPILHATD, 4TOOBI HALYTh MBLTh-
HLIE Ty 36Iph paamycoM 4 cm? st MeLibHOTO pacteopa o = 0,04 H /M.

Mano:r=4-10"2m,0 = 0,04 H/M.

P emenne. Pabora coBepmaeTcs MpOTHB CHJT MOBCPXHOCTHOTO Ha-
TsIKEH A, T. e, TosioKHTeAbHa. Coraacno dhopmy.e (68), aaa oHol mo-
BCPXHOCTH TONYYHM

100 % = 59 %.

F=gqgl=2rro.
Tak KaK MBITLHEIH OY3EIPh HMEET JBE TIOBCPXHOCTH, TO

A=2F 2r=8anr?,
A=8-0,04-3,14-0042=1,6-10 3 I:x = 1,6 m/]x.

Janmava 6. B cocyx nammnm 10 kr Boab opu remneparype 10°C u
HOJI0KHAH KYCOK JThAa, oXjamaenHoro ao — 50 °C. Temnepatypa obpa-
:oBaBlIeiics Macchl JIkja oKasaiachk paBHoi —4 °C. Kakoe xosnunvectso
ALl My OBLIO TIOJOKEHO B cocya?

HAano:c;=4,2-103 Ik /(xr- K), ¢, = 2,1 - 10% Ik /(xr- K), m; = 10 kr,
th=10°C, t, =-50°C,0 = -4°C, x=3,36- 10° Ix/xr, t; =0 °C.

P cmenuc. Boaa, oxnaxnaaace ot temneparypst £ = 10 °C 10 ¢, =
= {0 °C, oTHAeT ABLY TEILIOTY

Q1= cimy(t; — t).



Ha npespariienye BOAL B e PACXOAYETCS KOTHMUECTRBO TETIOTH ) =
= Am,. OGpa3oBaBIOHIiCA [IPU 3TOM Jief, oOxXJaxaaeTca 10 § = —4°C,
BHIIETISSA (3 = com (ty — 8) TETMOTHL. 3a CYET BhIENAEMOMH BO BCEX ITHX
MPOIECCaX TEMIOTH JIE] HArPEBAETCS OT TEMNEPATYPH ty = — 50 °C no
8 = — 4 °C, normonas KOTUYECTBO TEMIOTE

Qi = comy(® — &)
CocraruM ypaBHeHHe TeTI0Bor0 HamaHca:

Q1+ Q@+ 3= Q4
cymglfy — to) + Xy + comy(ty — 8) = cym(® — ).
OTciona )
my = amy(hy — t) + dmy + comaly — ),
e — 1)
4,2-10°-10-10+3,36-10° - 10+ 2,1- 103 . 10- 4
My = =40 kr
2,1-10% - 46

3anauva 7. [TnaTnHOBAsA MPOBONOKA JUTHHOM 1,5 M IMeeT TeMnepary-
py 0°C. IIpu mpomycKaHHW 3AE€KTPHIECKOTO TOKA OHA PACKATHAACH H
yaauHiaack Ha 13 mm. [lo Kakoii TemmepaTypsl ¢, Obijla HarpeTa npoBo-
aoka? (a=9- 10" K-1), '

Navo:ly=15mt,=0°C,Al=0015ma=9-10%K-1

P e e H 1 e. Bocnombayemcest dopmynoit (73):

[=[(1 + «AT).
3aecp | = Iy + Al cneaoBareAbHo,
lo + Al =1(1 + aAT) = Iy + [paAT.

Ho At = AT = (t; — t,).
Takkax £, =0°C, To At =t, 1

0,015

= At = i 21100 °C.
! 1,5-9-106

BOHPOCM H 3aJaHHA

Ypasnenue Kranetipona — Mendeneesa. Hzonpoueccw 6 2azax

1. Hexoropas Macca HAEANBHOTO ra3a CHAYANA H30XOPHYECKH Harpe-
Baercd. Ilocae M30TePMHYECKOTO DACITUPERUA M TIOCAEAYIONIEro H30-
OapHYeCKOTO OX/IAKIEeHHA OHa BO3EPAIAETCS B HAYATLHOE COCTOSIHHE.
H3zobpasute 51U mpoteccsl B KoopauHatax V, T.
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2. Haxkauusasn kaMepy GbyTéobHOTO (BONEHBGOIBHOTO) MSTa, KaXKABIH
|3 «1TOCHLTAIOT»> B Hee TopIio Bosayxa. [loueMy uepes HekoTopoe Bpe-
M3l KAMCDA TTepecTaeT YBeJIHIuBaThCa ? MOsKHO J1A 114 olpeaeieH NS 1aB-
JICHUA B Hell IpUMeHsATh 3aK0H Boluig — MapuorTa? 3akpoiiTe nansieM
TpyOKyY BeOCHIIEIHOTO HACOCA, HAJTABHTE HA TIOPIIEHD H OTITYCTHTE €T0.
"Iro Brl Habmoaaete? Ilouemy? Kakoit mporecc MpoMCXOIUT MPY HAKA-
‘IMBAHUH HACOCOM BO3AYXa B BEAOCHIIEAHYIO KaMepy ((hyTOOIbHYIO, BO-
ackbonbhyio)? CaenaiiTe BRIBOABI M3 IPOBEACHHBEX HAO/IIO M.

3. Temwnbrit Bo3ayx noAHUMAaeTCA BEepX. [IoyeMy B Tporocdepe BHU-
4y TenJiee, 4eM HaBepxy?

4. Kak o6BACHUTL HAKATMBAHHE METEOPHBIX TeJl, BAETAIIHX B aT-
mocdepy 3emau?

5. [loveMy OT ropAIHX DOJENBEB ¢ TPECKOM OTCKAKUBAKOT UCKDPbI?

6. [loyemy HpOKOAOTHIA M34YHK He OTCKAKHBaeT MPpH Yiape o oa?

7. llouemy Hatapew TapoOBOrO W BOJISTHOTO OTOILTEHHS TTIOMEINAIOT
11013, 2 He ¥ TTIOToAKa?

8. Ime 60abIIAA BEPOATHOCTh BOZHMKHOBEHUA BECEHHHUX YTPEHHHX
4AMOPO3KOB — Ha BO3BBINIEHHOCTH WK B 0oanHe?

9. Kako#i ofpeM 3anuMaeT KHCIOpOA Maccoil 10 r mpu AapaeHHH
99,7 klla n remnepatype 293 K?

10. Ha auarpamme (puc. 7) ToukaM# A 1 B OTMCUEHBI 1Ba COCTOAHUA
r‘a3a OfHOM M Toil &e Macchl. Kakad U3 9THX TOYeK COOTBETCTByeT O0Ib-
memy 06nemy?

11. /IBa pasnuuHbix COCTOAHUA 'a3a OHOH U TOIt ke Macchl H306pa-
KCHbI Ha Ararpamme (puc. 8) toukamu A 1 B. Kakas 13 3THX TOUex co-
OTBETCTBYET GOMBIEMY 1aBIEHHIO?

12. TLnoTHOCTE HEKOTOPOTO ra3a npu remueparype 283 K u gapneiun
(1,2 MIla paBua 0,34 kr/m>. YeMmy paBHa MOSPHAS MACCa 3TOIO rasa?

13. OupeaesnTe WICTHOCTS BOAOPOAA TIpH TeMmepaTtype 323 K
n nasaenun 0,96 - 10° Ta.

14. A3oT Maccoii 5 T, HAXOAAIUNCSA B 32KPHITCM COCY/IE BMECTHMOC-
1110 4 M npu Temmeparype 293 K, narpesaror 4o temueparypsi 313 K.
BuukcsuTe AapaeHye ra3a 1o 1 11ocae HarpeBaH s,

15. Ha puc. 9 ipusesena auarpaMma mpornecca. [locrpouTts auarpam-
MYy B KQOpAMHATaX p, T, ecau 3 — T — H3oTepMa.

n v p
*B *B 1 2

0 T 0 T 0 v V. Vv

Puc. 7 Puc. 8 Puc. 9
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16. B 6annone HaxoguTcs ra3 npi Temneparype 15 °C. Bo cxoabko
pa3 yMeHBUIMTCS JABJeHHe rasa, ecH 40 % ero BeiiifeT u3 OaiIoHa, a
TeMIEPATYPA MM 3TOM NOHM3UTCH Ha 8 “C?

17. KakoBO MaBJIEHME CXKATOTO BO3MyXa, HaxoAasuleroca B HailoHe
BMmecTUMOcTbIo 20 11 ipH TemnepaType 285 K, eciii Macca 2Toro Bo3fyxa
2 xr? Mossipayo Maccy Bo3zgyxa cunTarth paBHoit 0,029 kr/momns.

18, C HeKOTOpHIM KOMMYECTBOM Fa3d COBePICH KPYroBoi mporece
{rrkn 1—2— 3—1 na puc. 10). Viso6pasnre TOT 3Ke npolece B OCAX p,
V. ¥Kka3aTb, Ha KaKMX CTaTUAX MPOLIeCca ras noJy4daeT, a Ha Kakux oTaa-
T TENJIOTY.

19. Tlo nI0THOCTH BO3AYXA IPU HOPMAJIBHBIX YC0BHAX (1,29 Kr/M?)
OTIPeAeTUTE €70 MOSIPHYIO MacCy.

20. B 6awnone BmMectuMocThio 10 M3 HaxoauTes BOAOPOA MOA AaB-
jgeHuem 2,03 MIa. Kakoii o6beM HEOOXOIUM 475 XpaHEHHS T2KOLO
JKe KOJIMYecTBa BOLOpoaa npu arMochepHoM AaBAeHUN U TOH JKe TeM-
neparype?

21. Bo3ayx naxomurcd noa AasnenneM 30,65 klla. Kak nsmennrcs
ero obbeM, ec/in Japaenue cradeT pasabiM (,2026 MIIa? Temmneparypa
MACTOAHHAS.

22. C noMOoUIbIo KaKUX U3OTIPOLUECCOB MOXKHA TepeitTy U3 TOUKK 1 8
Touky 2 (puc. 11)? Touky H306paxkaloT ABa PasTHYHLEIX COCTOSHUA rasa
OOHOH M TOH e MAacChl.

23. Ha nuarpamme (pHc. 12) npeacraBiel 3aMKHYTHIH TIPOIECC
1—2—3-—4-—1. V300pasute yKkasaHHeIH npoteccBocax V, Tu p, T

24. Pe3MHORYI0 TOAKY HAKAYAM DPAHHHM YTPOM, KOI/la TEMIIepaTypa
oKpysxawwero Bosayxa 6ewia 17 °C. Hacko/ipKo BO3ZpacTeT JaBjieHHe
BO3/yXa B JIOJKE (B POLEHTAX), eCIN AHEeM MO JIYYaMHK COJHIIA BO3AY X
mporpencs 1o 37 °C?

25. KaxkoBa I0THOCTD CXATOTO BO3AyXa pH Temneparype 0 °C B ka-
MEDE LIHHBL ABTOMOOHA, eC/IH OHa HAXOAHTCH 1104 fapiaeHneM 0,17 MIIa
(M3BBITOYHBIM 1O CPAaBHEHUKD aTMOCHEDHBIM ) ?

26. CranbHOM HaaN0H cofepUT cxaTill ra3. lIpu Temmepatype
283 K gapaenue cocranyser 0,26 MIIa, a mpu Temuneparype 305 K ono

Prc. 10 Puc. 11 Puc. 12
38



pasno 0,28 MIla, BeiuucaTe mo 3THM AaHHBIM TEMIIEPATYPHBLE K0ad-
(MUHeHT AUHEHHOTO PACIIHDEHHS.

27. Ha puc. 12 npupeaen rpadpHk H3MEHEHHS COCTOAHHSA HAEANBHO-
10 rasa. YKalath, Ha KAKHX CTRIHAX [POLecca ra3 NoJayyal H Ha KaKux
07T4aBa TEMIOTY.

28. HavaabHoe cocTosiHIE raza XapakTepu3yeTca NapaMeTpaMH py U
V.. [Ipu kaxoM paciinpeHHH 10 o6beMa V) (H30TepMHUYECKOM UIIH U30-
fapHoM) ras cosepuiaer 60abmy0 pabory.

29. /laBneHue BO3AYXA BHYTPH TLIOTHO 3aKYNOPEHHOH GYTHIIKH
npu remnepatype 280 K pasno 100 klla. [Tpu narpepatni Oy ThUIKH
npobxa Bpaeresaa. Jlo Kakoi TeMIepaTypbl HAarpean DYTHIKY, €CJu
HABECTHO, YTO 11po0Ka BhTeTena MPH JaBJeHHH BO3AyXa B 6YThIIKe
(30 xITa?

30. B nepBoM cay4ae ra3d CxXHMAICS 0 ONPeAeTeHHOT0 06beMa agi-
a{ldTHO, a BO BTOpPOM — U3oTepMHuYecku. B kakoMm u3 aTix npoueccos
HiMeHeHHe J1aBjeHns OKakeTcsa Bobmmum?

31. IToueMy B KadecTBe paovero Tela B TENAOBKX ABUTATEIAX HC-
IOJB3YIOT TOJIBKO ra3bl?

32. [Tpu HaKAUUBAHUH PEIHHOBOH KAMEDRI BO3IYXOM OAHOBPEMEH-
0 yBeAHYUBAKTCA €70 00beM U AaraeHue. He nporusopeuut mu ato
sakony boitns —MapHotTa?

Hapoobpazosanue. Brawcnocmy 8030yxa

33. Yto npou3zoiiaeT ¢ HEHACHIIMEHHBIM OaPOM, €CJH €I0 H30TEPMU-
HCCKH CKUMATL?

34. B unanuape noj DOPITHEM HACBIIEHHEBIH nap. Yo nponsoiiger
¢ NApoM:

a} ecnu ero 06beM U30TEPMHUYECKH YBEAHYIHTD;

6) ecM ero U30XOPHYECKH OXADKIATE?

35. OaHAKOBOE T KOMHYECTBO MOJIEKYJT HCTTAPHUTCA ¢ TIOBEPXHOC-
TH KHAKOCTH B COCYE:

a) ecJIH COCY/l 3aKPHIT;

0} ecas cocyn OTKPHIT?

B o6oMx cay4asx TeMieparypa KUIKOCTH MMO/IePKUBACTCA OIH-
HaKoBoii.

36. HenachlnieHHBIH 1ap OXA2XAAI0T 1O NOSIBACHES POCHL: OJ(UH Pa3 —
nsobapuyecky, BTOpOH pa3z — H30XopHYecKu. B KakoM cayyae poca fo-
sinrest IpH 60abiei temneparype? [lovemy?

37. M3onupoBaHHLIi cocy,l ¢ BOAOH H Ta30M paBHOMEPHO OXJIaxAa-
wt. [TockoIBKY AaBJjeHUe ra3a HaJ BOLON YMEHBITAETCS, TO ROJA LOIK-
11 3aKNTIeTh, e HCTBATEABHO JIM BOA 3aKUTIUT?

38. 3aBMCHT A1 CKOPOCTh HCIAPEHHS HIKOCTH OT TIOTHOCTH ee ITapa
I BU3/1yX€e, OTHOCHTEIBHOM BIaskHOCTH? UTO MpOM30HAET C OTHOCHTEID-
NO# BAAXKHOCTBIO, KOTAA AAB/IEHHE HACBHILIEHHOTO napa 6yNeT yBeauum-
narues GpicTpee, yeM IJIOTHOCTD Napa B BO3ayXxe?
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39. Mo:ker 1H OTHOCHTENbHAS BAAXKHOCTb BO3AyXa paBHAThCa 100 %67
Kak B atoM ybeautsca?

40. MoskeT J11 KMIIETH BOAA B KaCTPIOJIC, TI/IaBawUIeil B ApYToi KacT-
pioJie ¢ Kunsiei Bomoii? Jare ofbacHeHue,

41. Todemy mocse KynmaHUs [akKe B CAMYIO CHUTBHYIO XKapy 4esOBEK
OLIYI[AeT IPOXAany?

42. T[loueMy BOJA racHT orous? UTo GpicTpee IIOTYINUT 1AM — KH-
LSITOK WM XOJIOAHAs Boga?

43. ¥rneKWCcI0THEIE OIHETYIIHTE/H 3aPSIKAIOT CAKUKEHHBIM YIJIEKUC-
aeiM razoM. [loueMy npu padote OrHETYIIHTEASA M3 HETO BRIXOAWT TUTOT-
Hoe GesoBaToe 00aKo («YIJIEKICIBIA cHers ), a He kuaKocTs? Ha uea
OCHOBAHO TYIIEHMe OTHS TAKHM OUHETYILHTEIeM?

44. TloyeMy HeJTb3st 10JB30BATHCH OTKPBITHIM OTHeM BOJIHM3H MYCTHIX
eMKOCTeH, T7ie XpaHHIUCh JIETKOBOCILIAMeHSIOLIeCs! BerlecTBa { OeHsull,
alleToH, CIUPT, 3UP U T.A4.)7

45. B cocyn, cogepxaninit 2,8 x soawt npu temnepatype 20 °C, 6po-
CarOT KYCOK CTa/IM MACCOI 3 KI, HarpeTriil 210 Temuepatyprl 460 °C. Boza
HarpesaeTcd o Temneparypbl 60 °C, a gacTs ee npespamaercs B nap.
Haiiti Maccy Boabl, IpeBpaTHBINeiica B 1iap. Tel/oeMKOCTBIO COCYIa
tpeHebpeys.

46. Konby ¢ onoii maccoit 500 r npu temnepatype 10 °C narpepawoT
Ha crinproBre ¢ KI1J = 35 %. Yepes kakoe BpeMs BoJa 3AKUITNT, €CIH
3a 1 MuH cropaer 2 r criupra? TeIwI0eMKOCThI0 KOJ10BI TpeHebpeys,

47. B cocya, cogepxamuit 1,5 Kr soas! npu remneparype 13 °C, sirye-
kaioT 200 r BoAsHoro napa ¢ Temnepatypoit 100 °C. Kakaa ofmuas TeM-
nepaTypa YCTaHOBHTCA HHOC/e KOHAEHCAIIMH apa’?

48. Ilouemy B ocerHee BpeMs obpasyeTtcs o yTpam TyMan? [Houe-
MY TYMaH PacCedBaeTCs ¢ MEPBBIMM JyYaMH COJIHLA, YTO [IPOHCXO-
ANT TIPH 3TOM ¢ MEJbYAHIIHMHU KameAbKaMM BOABI, 06pasyrouIuaMy
TYMaH?

49. 3a BBICOKO JIETAIIMM PEAKTHBHBIM CAaMOJIETOM HHOTOA 0bpasyer-
cs1 obnavHbi ciea. [Toyemy?

50. IToweMy CTEKTIO MOKPBIBAETCH TOHKHM CJIO€M BJIAIH, €CJIH HA HETOo
LIOABIINATD?

51. Ilouemy B sMMHee BpeMsI OKOHHBIE CTEK/IA «TIOTEI0T», €CJTH B KOM-
HaTe MHOCO JIO4eR?

52, Bpauu s HCCIIeOBAHNS FOPId WK 3yD0B MHOTAA BBOJAT B POT
IauMeHTa sepkanbiie. [Ipu aToM 3epranbile fipeBapuTebHO Harpesa-
10T HecKoJbKo Bhitle 37 °C. 3auem?

53. Korzaa cTakas ¢ X0/104H0i1 BO/I0H BHOCAT B TEILTYIO KOMHATY, OH
TOKPBIBAETCA cHapysKu Kansamu Boasl. [logemy? Ilouemy ati xanau
depe3 HeKOTOPOe BPeMST HCUe3anT?

54. BepHo m¥, 9TO JACTOUKH, ATAKONIHE HU3KO HAJ 3eMJIeH, npease-
IAIOT IPUOIHKCHUE T0XKIA?

53. OTHOCHTEIbHAS BJIaXHOCTD Bosayxa 80 %, a remneparypa 17 °C.
KakoBa abcomoTHAA BIAXKHOCTE BO3AYXA?
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56. Briaxubtit TepMoMeTp nicuxpoMerpa nokassiBaeT 10 °C, a cyxoit
14 °C. Bplusc/iuTe OTHOCHMTEBHYIO BAAKHOCTD U JaBleHie HachiilieH-
HOTO BOASAHOTO Napa (¢ 1 py).

57. Tlpu Temnepatype 20 °C oTHOCUTEABHAA BAAKHOCTh BO3AYXa
(0 %. CxONBKO BOAIBL B BHAE POCH BEIICAHTCS H3 KAXKAOTO KyOHTeCKOTO
MUTpa BO3ZYXA, €C/IH TeMnepatypa nnouusurca 1o 8 °C?

58. OTHOoCHTENbHAA BAAaXHOCTE B KOMHATe IpU Temieparype 16 °C
rocTaraseT 65 %. Kak oHa M3MEHUTCA TIPH ITOHIKEHHHM TEMIIEPATYPhI
noaTyxa Ha 4 K, ecin naBiaeHe BOASHOTO TIapa OCTAHETCS ITPEXKHMM?

59. [Tposenurte nabsoaenns 1 06bACHUTE, IOYEMY B OTKPHITYIO (op-
TOYKY HATOILIEHHOM KOMHATBHl B MOPO3HBIH JIeHb KaK Obl BAJIUT TYCTOMH
rymaH. [TogeMy 3uMoif nea 06pasyercst TONbKO Ha BHYTPEHHUX CTOPO-
11AX OKOHHBIX cTekon? CaenaiiTe 0606IAIIHE BHIBO/BL.

60. ¥Ybenurech, YTo NO3/IHEH OCEHBIO HA VIMIE MTOCTE AOMKAST OTHO-
CHTEIBHO J0Jr0 He BhICHIXAKT Ayku. KakoBa B 3T0M cIyyae BIasKHOCTD
nosyxa? MoxeT 1d OTHOCHTETbHASL BAAKHOCTD BO3AyXa ObITh Ho.1b1re
{00 %7 MoryT 1M DOKa3aHWs BAAXKHOTO TEPMOMETPA B MCUXPOMETDE
OuTE Gonblie, weM MOKa3zaHus cyxoro? Ilpu kakux ycioBMsx mokasa-
11M$1 CYXOTO H BAAKHOTO TEPMOMETPOB COBIIA/IYT?

61. ¥cTanoBuTe, IpoBeds COOTBETCTBYIOMME HaOMIOAeHHA, KaKHe
(pAKTOPDBI BIMSAIOT Ha TO, YTO BOIM3H JTECONOCAA0K (AaKe B 3acyllLIn-
BVI0 TTOTOXY) TPYHT BCETNA BAAKHeE, 4eM B OTKPHTOM noae. Cnocof
HecseaoBaHus npuayMaiite caMu. Kakyio saxoHoMepHocTh BE 06Ha-
pPyARMHIAM?

62. YcraHoBHTe, € KAKO# 1i€IbI0 B AKWIBIX M MPOU3BOACTBEHHLIX 110~
MCILEHHSX VCTAHABAWBAIOT KOHAMLUMOHEPH Bo3Ayxa. Kaxos npuuuun
1x paboTer?

Ioeepxnocmuoe namaxcenue ¥euoxocmet

63. CymecTByeT g1 B TBEPABIX TeaaxX, Kak y )KUAKOCTEH, TOBEPXHOC-
THOE HATAXeHue?

64. IloBepxHOCTHBIHA CcJIOH XUAKOCTH OYeHD TIOX0XK HA PACTAHYTYIO
PE3HHOBYIO THAEHKY. JleACTBUTENBLHO JIM CXOLCTBO MEXKAY HUMH UTPaeT
¢YINECTBEHHYIO poib? MOXKHO JTH, B YACTHOCTH, K TOBEPXHOCTHOMY CJAOK)
KUAKOCTH IPHMEHHTE 3akoH Lyka?

65. KakoBa npupoza CH/JI NOBEPXHOCTHOrO HATHMEHHA XKHAKOCTH?
lloyeMy 3T CHJIBL He 3aBUCAT OT CTeNeHH PacTsIAeHHUs II0BEPXHOCTHO-
10 €04 KHUAKOCTH?

66. IloueMmy GpLI3TH, KOTOPEIE Pa3faeTalOTCAd MPH MaJeHWH MaCCHB-
IIBIX TeJ B BOAY, IpHOOPETAIOT chepHuecKyio dopMy?

67. IToueMy anioMUHMIA HE/B35 TAATb OObIKHOBEHHBIM (0I0BAHHBIM )
npuoem?

68. O6BbACHHTE CYIHOCTD ABAEHHS: C TOMOIIBIO TEPHIBLHON PydKH
MOXKHO JIETKO HAIIMCATD TEKCT Ha ILIOTHO#H GyMare, TPYAHO — Ha HPOMO-
KATCALHOM H HEBO3MOXKHO — HA IIPOMACIEHHOH?
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69. TloueMy WeJKOBBIA NMIATOK HE TAK XOPOILIO BHITHpAeT NOT, Kak
MMOJIOTHAHEIH?

70. Byner T4 MOPTUTHLCS 3€PHO, €CTM er0 CCHIATE HA CYX0H YKATAH-
HBIH TOK TOJT HaBec?

71. llonoxuTe B BOAY KycOoK Mena. 113 Hero 8o Bcex HarnpaBJIeHHAX
HAYHYT BLIXOAHTH nyabipu. [Toyemy?

72. Kakoii rpyHT COXHET II0CIe 10X OBICTPee — HeCYaHbIN WK TJIU-
HHUCTHIA? louemy?

73. IIpH BO3BeA€HHH IGCTPOEK HA KNPITHYHBIA (DYHAAMEHT YKIa/1b1-
BAIOT C0H pybepounaa, T.e. TOJCTOH HyMary, mponuTaHHOH KaMeHHO-
VYTOJbHOH CMOIOH. B IDOTHBHOM CIy4ae [IOMeLIeH e JIerko MOKeT OKa-
3aThCA CRIpBIM. [ToueMy?

74. MOXHO /I B COCTOSIHUH HEBECOMOCTH TTOJIB30BATLCS OOBIKHO-
BEHHOIt aBTOPYYKOIT?

75. PaMka, 0XBaTHIBAKOUIAA IOBEPXHOCTE MAoW@abio 40 cm?, saTsmy-
Ta MBLIBHON mneHKoH, HacKoJIbK0 yMEHBIIUTCH SHEPria IUIEHKH IIPU
COKpalleHnH ee MIOUIAAH BBoe? TemepaTypa MOCTOAHHA,

76. Kaxyio paboTy IpOTHB CHJI TOBEPXHOCTHOTO HATS)KEHUSA HANO CO-
BEPIIHTD, YTOOBI YBEIMYHUTE BABOE 00BEM MBLTBHOTO My3BIPs PAXHYCOM
1 em? KoadvpuiueHT I0BEPXHOCTHOTO HATSDKEHHS MBLIILHOIO PACTEOPA
npuHiTh pasubeiM 0,043 H/Mm.

77. Hackopko gaBIeHUE BO3/lyXa BHYTPH MBUTBHOTQ IIy3bIPA Pajiu-
ycOM 4 cM IIPeBHILIAET aTMOCePHOE, €C/IH A5 MBIIBHOTO PAcTBOPA KO-
athpruMedT noBepxXHOCTHOTO HaTskenns pakeH 0,04 H/m?

78. Cnenaiite U3 KycouKa TAACTUINHA IIAPHK AUaMeTpoM 2.3 MM,
QcTopoXHO, NPH HOMOILH TPOROJAOYHOH TIETAH MOJOKUTE ero Ha No-
BEPXHOCTh BOJIEL. PaccMOTpHTe GOpMY HOBEPXHOCTH BOAB OKOJIO IA-
puka. Kaxue cuibl AefCTBYIOT HA [MAPHK, HAXOASIIUHCS HA [IOBEPXHOC-
TH BOAH? [lodeMy ILAPHK yAEPKUBAETCH HA MOBEPXHOCTH BOAH? 11o-
rpysure mapuk B Body. Ilouemy oH Toner?

79. OnycTUTe TPOBOJOYHYIO IETTIO B CTAKAH C BOAOH, a 3aTeM 0CTO-
POKHO BBIHETE U3 BOAbL. B netiie o6pazoBanacek BoasiHas rmeHka. Octo-
POMHO U3MeHAHTe IIOMAAb HOBEDXHOCTH ILTeHKH. 15 aToro passsu-
raitte u chmmxanTe KOHIB! IPoBOIoYHON MeTan. Kakaa cuna yiaepxu-
Ba€T BOAY B leTire?

80. Hafepute B nunmeTky Boasl. C/erka Ha)kKUMaiTe Ha Pe3MHOBHIA
Ga/ToHYHK, TP aToM ofipasyioTes kamiau. Kaxosa ux gopma? Kakne
CHJIBL JefICTBYIOT Ha KaIvue BOAR? Kak oHM M3MeHsoTCa B nipouecce
pocTa xanmau? [JoyeMy Kamnms BOJBI OTPHIBAETCA OT NMuneTkH? Kakue
CHJIBI IeHICTBYIOT Ha KaTlTIo B0 Bpems ee nafenusa? Cuiloil conpoTusne-
HUST BO3AYXa M apXAMER0BOH CHIOH MOXKHO IpeHebpeys.

81. UccrenyiiTe 3aBUCHMOCTD IOBEPXHOCTHOIO HATSAKEHHS XHIKO-
CTH OT TEMIIEPATYPHE M IPUPOAD rpaHnyaminX cpen. Caenalite U3 Ky-
COYK2 MAACTUIHMHA WAPHK JuaMeTpom 2.3 MM, [lopoxute ero npu no-
MOITH TTPOBOIQYHON MeTAU CHAYAMA HA TOBEPXHOCTH XOJOAHOW BOJIEI,
3aTeM ropsiyeil. CpaBHHUTE PE3YJILTATH ONBITOB H OOBACHHTE HX. 3aBH-
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(WT JM NOBEPXHOCTHOE HATAKEHNE BOAb! OT TeMnepaTypbl? 1lo kakomy
IPHU3HAKY MOXKHO CYIHTh 00 3TOM?

1Inagnenue u Kpucmanausayus. Tennoeoe pacuwupenue men

82. MokeT i TOBAPEHHAS COJb OBITE KUAKOH?

83. VamaBHa CYLIECTBYET erUmeTcKas MoroBopKa: «Bce 6outcs Bpe-
MCHH, TOJBKO BpeMsa BOHTCA THPaMHA». ITa [IOTOBOPKA NIOYEPKUBAET
AJITOBEYHOCTD APEBHUX erHIleTCKUX coopyxenuii. Kax Bwl nymaere,
CCJY [IHpaMMAbL ObTH Ob1 BO3BeIeHH He B ErunTe, a Ha TeppUTOpHH
nateif cTpaHel, TO G512 6B CIPaBETHBA T4 IOTOBOPKA?

84. V3 yaiinuka HaJM/IM Yaii B CTAKAH C CaXapOM M B CTaKaH 6e3 caxa-
pa. [Toyemy yaii B nepBoM cTakaHe XononHee?

85. IoyeMy 17751 OYMCTKH ZOPOT ¥ TPOTYAPOR OT JIbJa H CHEI'a HeJlb3st
11C10ITB30BATh MIOBAPEHHYIO COMb?

86. IlouyeMy BecCHOI MOC/1€ TEepHOLA OTHOCHUTEAbHO TENJAOH MOTOAEBI
WIPYT HAacTyllaeT pesKoe moxosogadne? OceHBIO ke, Hao00pOT, ocTe
00ILero IOHIKEeHWUs: TeMIIePATyY Pbl HACTYIAeT NMOTEILIeHHe.

87. [loueMy npH 3aMep3aHiH B0/l B BOJOEMAX CHAYAA (IOKPEIBAET-
8 JILAOM WX IOBEPXHOCTDL?

88. IloueMy HUKHSISI TOBEPXHOCTD JIbJa B DeKe 3HMOH He TaeT, XOTs
11 HAXOJHTCA B COMPHUKOCHOBEHHUH C BOJOMH?

89. Bo Bpemsi KOHbKOOEKHEIX COPEBHOBAHHIL, MPOUCXOASIINX TIPH
CHABHOM MOPO3€, A JTYYINero BOCCTAHOBJEHMS TAafKOCTH Jhja Ha
(croBBIX IOPOJKKAX NPAKTHKYETCA MOMHBKA JbJa ropsdeit Bogoi. IMo-
1My MeHee IIPUTOAHA B 3TOM CJIydae XOoJI0THast Boga?

90. ITouemy B X0JIOAMIBHBIX KaMepaX AJIA OXJaKIeHUA ITOMelleHIi
ito Tpybam UMPKYTHDPYET He UMCTasA BOJIA, a CIEIHAMBHBIE PACTBOPE! HIIH
WHJIKOCTH?

91. Koraa npoBoaa BHICOKOBOJIETHEIX TMHHH IPOBUCAIOT OOMbIITE: 3H-
MO WK TeToM?

92. B kasiopuMeTp, cozepxamuit 250 r soas mpu remnepatype 15 °C,
fpoureno 20 T MOKPOTo cHera. TeMriepaTypa B KaJIODHMMETpE NOHH3H-
Aack Ha 5 °C. Ckoabko BoAbI OBINO B CHeTy? TeIoeMKOCThIO KaopH-
MueTpa MpeHebpeys.,

93. s oupegeiteEns yaeabHON TEILIOEMKOCTH MeIM ObLI IpoAeiaH
caeayounit onert. Meansiit map maccoit 0,5 Kr Gbli1 Harpet a0 Teme-
parypst 100 °C. 3aTem ero mMOMeCTHAN B aJTIOMUHHEBBIR KaIOPUMETP
miceoit 0,05 xr, cogepxamuit 0,4 kr Boasl npu temmneparype 15°C.
YeraHoBwIack OKoHYaTeabHasa temneparypa 23,4 °C. Kakoe 3HaveHue
Y/1LJIBHOH TeIJIOeMKOCTH MEIH IIOAY4A/IH IIPH 3TOM?

94. CrO/bKO HYKHO 3aTPaTuTh TEIUIOTEL, YTOOL 3 KI /1bj13, B3ATOTO
ipu TeMnepatype Munyc 20 °C, pacTIaBHTE W TIONY4Y€HHYIO BOLY Ha-
I'peTh A0 Temnepatypel 80 °C?

95, CKOMLKO HYIKHO 3aTPATHTh TEILIOTH, 4ToOL pacHiaBuTh 10 kr
¢BUHLA npy Temneparype 27 °C?
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96. B cranshoi cocyn Maccoit 300 r Haxmu 1,5 1 BOJBI IPH TeMIIe-
patype 17 °C. B Bony onyctunu koMok ciera Maccoi 200 r. Korjia crer
pactasui, yeradoBuiacs temueparypa 7 °C. CKOIbKO BOJBL COALPKALOCH
B KOMKe CHera?

97. Cxoasko apoB Haao cxkednb B meuke ¢ KILJ1 = 40 %, yTo6s1 momy-
yuth 3 200 Kr cHera ¢ TeMnepatypoii Muryc 10 °C Bogy ¢ Temmepary-
poit 20°C?

98. JlaryHHast IuKaja pTyrHOro fapoMerpa ObLla BHIBEPEHA IPH TEM-
neparype 0°C. Ipu Temuepatype 18 °C HGapoMeTp moKasbiBa/a Aasiie-
uue 1,012 - 10° [a. [IpuBectu nokazanus GapoMerpa K remmneparype 0 °C.
Temmeparypiile Koo dHOHEHTE JHHEHHOTO PACIIHPEHNA JATYHU U
00'BEMHOTO PACLIHPEHHS PTYTH B3ATh H3 CIPABOYHHKOB.

99. OGbeMbl, 3aHHMAEMBIE JTATYHHBIM TOHKOCTEHHBIM COCYAOM M
CTLIONTHBIM 1apom npn temneparype 0 °C, oguHakosst v paser 0,1 M2,
Hackonsko #3MeHATCS 00beMBI COCY/Ia U IIapa MPH HarpeBaHWM JI0 TeM-
neparypst 20 °C?

100. KenesnonopoxHas uucrepua smectuaa 50 m® Hepru, Kaxoi
OKa3anmach pasHHIa B 0ObeMe HedTH, €C/TH 3aTpyXKanu ee B baky mpu
temrepaType 20 °C, a pasrpyxaiu B ApxaHresbCKe TIPH TeMrepatype
0°C?

101. AmoMuANeBad IJIACTHHA, IMIOLIAAb KOTOPOH IIPH TEMIIEPATY e
0°C pasna 0,2 m?%, marpera a0 remueparypbr 300 °C. Boiuucaure mao-
MIagb ILIACTHHEI II0CTe HATPEBAHUA.

102. Anuua razomposozna Craspononas — Mocksa npu Temneparype
0 °C pasHa 1300 kM. HackoAbKO yANMHUACH OB TA30MPOBO TIPH CE30H-
HOM H3MeHeHUH TeMIIePaTYPhl BO3AyXa 0T MuHYc 38 0 mmioc 42 °C, ecn
Ol cTanbHbIe TPyOB TA30TIPOBO/IA HE HBLTH YIOKEHEI B 3€MJII0 ?

103. Hedrro xpanuntes B Hake, HMeIOLEM (hOPMY IHIMHIPA BBICOTOM
8 M. Bruibercs iu HedTh IPU NOBBIIEHNY TEMIIEPATYPBI DT MHHYC 3 /10
mwitoc 30 °C, ecii ypoBeHb He(DTH BHAYATE HE JTOXOHI 10 BEPXHETO KPast
faxa Ha 0,2 M?

104. O6beM KepocHHA NMPH HATPEBAHMH yBeau4mics Ha 2- 107> M3,
Kakoe KoIH4eCTBO TEIIOTHL HBLIO NIPH 3TOM H3PACXOA0BAHO?

105. O6bem GeTorrolt nnuTol npu TeMueparype 0 °C cocrasasier 2 w2,
HacKOMbKO YBETMYUTCA €6 OHBEM APH MOBBIICHUH TEMIEPATyPHL 10
30 °C? TemneparypHbIi K03 dULUMEHT THHEHHOTO paciiipeHHs HeTo-
Ha 1,2 - 10-3 K1,

106. CranpHOM MHCT NPAMOYTONBHOR HOpMBI TLI0MA/ILI0 2 M2 ipu
temnepatype 0 °C Harpemu mo temmeparyps 400 °C. Hackonsko uame-
HHIACK €0 TIOHIA/E ?

107. Javna amoMuaHHeBol auHedky npy temiepatype 0 °C pasha
79,5 cm, a ctanbuoi aunbetikg — 80 om. T1py Kakol TeMilepaType HX JJIU-
HbI CTaJIH Obl OHHAKOBBIMH?

108. Mcanas auHeiika pu temmneparype 0 °C umeer aauny 1 M. Ha-
CKOMBKO H3MEHHTCS ee AMHHA [IPU NOBBILIEHAHN TeMnepatypst 10 35 °C,
IPH [FOHUMKEHKUN TeMIIepaTypel 10 Munyc 25 °C?
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I'nmasa 3
OCHOBBI 3JIEKTPOIUHAMHUKH

3.1. duekrpuyeckoe nojge

TeopeTHueCKHe CBe/IeHHA

Cuaa B3arMoneACTBHA JABYX HETIGABUXXHBIX TOUCYHBIX 3aPAKOB OIIpe-
JICTACTCA 3aKOHOM Ky.IIOHaZ

polplepalel 1 |elo

L ’
er? 4mey crd

(75)

I7le 7 — pacCTOSTHINE MEXAY TCAaMH, HMEIOIHMH 3apaabl G u Qy; ¢ —
UAREKMPURECKAT NPOHUKAEMOCTIL BEIECTBA; €y — JACKMPUNECKAR 1O~
cmoannas, pasiaa 8,85 - 10712 @ /u.
BsauMojielicTBHe MeXK/Ly 2TEeKTPHUECKHMH 3aDsiIAMU OCYILECTBIISET-
51 MOCPEACTBOM 3EKMPULECK020 NOASA, COZTAHHOTO CAMHMH 3apSIAMH.
CrioBo# XapaKTCPUCTHKON 2AEKTPHYECKOIO HO/15L ABIALTCS ero

nanpawxennocns F B 1aHHOH Touke:

E=F/Q, (76)
rje ¥ — cuna, AelCTBYIOIAS HA 3/IeKTPHYECKHH 3apsi (), TOMENIeHHbIH
1} JAHHYIO TOYKY HOJISL,

Ecau moste co3fiaeTcd He 0;THHM, a MHOTHMH TOUeYHBIMH 3apAAaMH, TO

HANPSAKEHHOCTE OIS B KXKI0H ToYKe PaBHa BEKTOPHOH CyMMe Hailp:-
IKCHHOCTEI TOMCH, CO3AaBaeMBIX KKIBIM H3 3apsii0B B OT1€/1bHOCTH:

E=E, +Ey+ ..+ E, (77)

Moayap HANPSLKEHHOCTH 3TEKTPHYECKOT0 N0, CO3/IAaHHOTO TOUe-
IBIM 3aPAA0M () HA PaCCTOSTHUM 1 OT 3apsi/ia, BRIMUCAACTCS 10 GopMyJie

- 1
E=|B|= 95 (78)
Ameey v
Moayap HANPSYKEHHOCTH OJIHOPOHOTO 3JICKTPHUECKOTO TTONS, CO-
#/laHHOTO OTHOH PaBHOMEPHO 3apPsIKEHHOM [LTOCKOCTHIO IOWAABIO S,
BLIMICIATOT Mo hopMyie

E= Q/(2:,5), (79)

rae @ — aapsiul IIOCKOCTH.
Tax kak

Q/5=0, (80)

PFle 0 — NOBEPXHOCTHAS TLIOTHOCTS 3apsia, hopmyay (80) Moxno Oped-
CTABUTb B BUIE
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E=c/(2:g). (81)

Pafioma A oAHOPOAHOTO AAEKTPUYECKOTO OIS IIPH MTEDEMEILEHHH B
HEM 3apsida () He 3aBHCHT OT BHAA TPAEKTOPHH:

A= QEl, (82)

rae [ — NpoeKLMsA BeKTOPA IepeMellleHUA 3ap:A/1a Ha HATIDARJIeHTe 0.
Homenyuan s1eKTpUYECKOTO MO B JAHHOM TouKe

o= W/Q, (83)

rae W — noTeHnuanbHasg SHEprHaA npobHoro sapsjia §, TOMELIeHHOro B
JaHHYI0 TOYKY TOJS.
HOTEHIIHEUI IOJIA TOYEYHOTO 3apsja Q Ha pAaCCTOAHHH T OT HEI'O

1 @ Q
= = = . 84
dregy v Amegyr (84)

IMoTennpan noas, cO3/1AHHOIO HECKONBKHME TOYeUHBIMY 3apslaMH,
BHIMMCAFIOT 110 opMyne (84), DYKOBONCTBYSICh HPUHUUIOM CYNEPNO3L -
Yuu noaed, COrJaachHo KOTOPOMY MOTeHILIMA M0/I HECKOJAbKHX TOYEUHBIX
3apsi/IOB PaBeH ajiredpanuecKod cyMMe IOTEHIIHATIOR, CO3JaHHBIX OT-
MENLHBIMU 3aPALAMHA,

PazHocTh NOTEHIMATIOR M HATPAXEHHOCTh OXHOPOAHOTO 3JeKTpH-
4eCKOTO M0 CBA3AHE COOTHOLIEHHEM

E=(p1 — p)/L (85)

PaboTa, cosepuiaeMasi CHIAMH TI0JIS 10 TEPEMEILEHHIO 3apsia 13
TOYKH T B TOUKY 2

A= Qo —p) = QAp. (86)

Iepeuro AEKTPUYECKOTO 1014, JOKANTH3OBAHHOTO MEXKTY 0OKIa1-
KaMH TIOCKOT0 KOHASHCATOPA, OTIPEAEISAIOT o 060 M3 TPexX cIexyio-
urdx GopMyL:

W= QAg/2; (87)
W= Clap)¥2; (88)
W= Q¥(20), (89)

rie () — sapsia; Ap — pasHOCTD OTEHIMANOR; C — srexmpuyecKkan em-
Kocmb (eMKOCTB).
Emxocms npogoonuxa

C= Q. (90)
C = dmezyn, (91)

rhe r — pagdyc Ulapa; ¢ — JU9JIeKTPUYecKasi IPOHALAEMOCTD OKPYXXAalo-
mieif 1map cpexns.

Emxocmy Kondencamopa i3MepAeTCsl OTHOMIEHHEM €T0 3apA/a K pas-
HOCTH MOTEHIHAIOB Ha 00KIaMKax:

Emxocmy wapa
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C= Q/(p1 — pa)- (92)
Emxocms nrockozo xondencamopa
C = egyS/4d, (93)

riae S — II0IMA b TIAACTAHEL; d — PAacCTOAHUE MEK/TY TIIACTHHAMHU; £ —
JAMBAEKTpUYECKas NIPOHHIIAEMOCTE BEIIECTRA, 3aTIONHAILIETO POCTPaH-
CTBO MeXy ITacTUHAMH.

Emxocmy 6amapeu xondencamopos IIPH Napale/IbHOM COeJIMHEHN
PaBHa CYMME EMKOCTEH OTAEABHBIX KOHIEHCATOPOR!

C=C+ G+t C (94)

Bennuuna, o6patHas o0meil eMxocTu DaTaped Iocel0BaTelbHO
COeIMHEHHDLIX KOHIEHCATOPOB, pABHA CYMME BETMYHH, 0OPaTHLIX eMKO-
CTAM OTAENbHBIX KOHIEHCATOPOB:

e — b — (95)

IIpnMepnl pemenns 3aaay

3anayva 1. C xakoil cunoit F; R3aRMOIeHCTBYIOT JBa OAHHAKOBBIX
MaeHBKHX MIAPUKA B BaKyyMe, €CIM OWH IMAPHK MMeET 3apsij TT0C
6-10-? K, a BTopoit -— munyc 3 - 10-? Ka? Paccrosinie Mexay mapu-
kamu 0,05 M. C kakoii cuioii F, 6yayT B3auMOAeHcTBOBATE 9TH LIADH-
KH, €CJIM UX IPMBECTH B COLIPHKOCHOBEHHE, A 3aTEM YAAIUTH HA [IPEXK-
lee paccTogHue?

Jao: Q=6-10Kn Q,=—-3-10"Kn, r, =0,05me=1,5y =
=8,85-10-12 Kn%/(H - m?).

P e e Hne Cuny B3aNMOZCHCTBHA MEXTY IIAPHKAMH 10 UX COMPH-
KOCHOBEHHS onpere/seM mo gpopmye (75);

F = 1 |Q1||'Q2|;
4dregy 7
6-10-°.3.10-°

K =6,7-10"% H.

T 4-314-885-10-2.0,05
CyMMapHBIii 3apsan

Q=0Q + @
Q=6-10"—3-10-°=3. 10~ Ka.

ITOT 3apaf pasfesHTCA NOPOBHY B MOMEHT YAATEeHHs NAPHKOB Ha
(IPCHKHEE PACCTOSTHHE, [I0TOMY 3aPSA/ KaXAOr0 INAPHKA

Ql=Qs=0Q/2=15-10"9 K.
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Ciury B3auMOeHCTBHS MEK/AY IaDUKAMY TIOCTTE X COTIPUKOCHOBE-
HHS OlIpeAeJnM BHOBE 0 bopmyne (75):

_ (15-109)?
T 4-314-885-10'12.0,05°

3agava 2. [osoxKuTeIBHO 3apsKeHHBI IAp A TOMHECTM K META-
srgeckoMy mapy B (puc. 13), 01HaKO B3aMMOAEHC TBYA WIAPOB He Haf.Tio-
namoch. Kak ato o6bscHHTD?

Pemernne Ecau 6p1 tiap B 661 He 3apsiKeH MM 3apSAXKEH OTPH-
LATEIbHO, TO WAPH TPUTSAHYIHCH Ol 3HAYNT, Wwap B 3apsAxeH I0J0-
#uTeapHO. IlyeTs Q) — 3apsan wapa A, a ¢, — 3apsan mapa B. [log Bau-
SIHHEM 1071 1mapa A Ha mape B MHAYIMPYIOTCH 3apsbl IUIKOC § M MH-
HYC ¢, KOTODEIE, B3aHMOJEHCTBYS ¢ (), 06eCcequBaOT PABHOBECHE WapPa
B. Ecaii cauTaTh Bee 3apAipl YCAOBHO TOUEUHBIMH, TO B COOTBETCTBUH
¢ 3aKoHoM KysioHa MOMKHO 33111CaTh YCIOBHE DABHOBECHS:

Qlld (@) +d)

=0,83-10— H.

2

4eggn? dmeegrd

TOe 7y U 7y — CPeHHE PACCTOSHUA MeXIY 3apaioM (4 U 3apagaMH ¢ U
(@2 + ¢), npryem 1, = 7 + d, ecan d — AMAMeTp 1Iapa.

3apnaua 3. Mlapuk A c 3apsinos natoc 10-8 Kn npurarusaer k cebe ¢
HEKOTOPOH CWJIOH Iapuk B, Haxogsamumiica Ha pacctostHuM 5- 1072 M
(puc. 14). IToMy IPHTSKEHUIO HPOTUBOAEHCTBYIOT, HOAHOCH K HAPHKY
B ¢ AIpoTHBOTION0XHOM cTOpOoHH wmapuk C ¢ sapsanoM mwioc 3 - 108 Ka.
Ha xakoM paccTOSHUH 135 OT MmIapHka B HyXKHO AepxaTh mapuk C, 4T0-
OBl LIApMK B 0CTANCS B PaBHOBECHH?

Hardo @ =103Knrp,=5-10"2mM, Q;=5- 105 Kn,e = 1.

P emenue. Jlus pasHoRecHa HeoOX0Aumo, yTOOB mapuk C IpHTA-
THBAJ K cede Wapuk B ¢ Takoii e CHM0H, ¢ KaKOi ero HpUTAruBaeT 1a-
puk A:

Fiy = Fa.

B cootserctBin ¢ 3akonoM KysoHna (75) ycloBUue paBHOBECHS MOXK-
HO 3allHCATH TAK: i

| : | M2 ™ ™2
| | i o U
L H A . B . C
Fi, Fy
| -d—e—b
Al ™ B _! B
Puc. 13 Puc. 14
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21|, |@a}l@s)

2 pl’
dmeger;  dmepery

OTKY/Ia CAeAyeT
Thy = |Q3|T122]1/2.
32 |Q;| '
10-8.95.10-4\"?
,«32=[5 OB — 112102

3anaua 4. Llapux Maccoii 4 - 10~° kr, umerormuii sapsx 10~% K, ne-
peMeniaeTcs U3 OeCKOHEUHOCTH ¢ HadaabHOH ckopocTsio 0,1 m/c.
I1a xaxoe paccToanne r MoXKeT NPUOAM3UTHCH IMAPHK K TOYEYHOMY 3a-
puay, papaomy 1,33-10-% Kn?

Havo:m=4-107xr, Q=10 Kn, g, =0, v =01 m/c, @} =

~1,33-10% Ka.

Pemenune. B coOOTBETCTBHHU C 3aKOHOM COXPAHEHHH H [IPEBPalIe-

11151 BHEPTHH HMEEM

AW, | = AW,

rae [AW,| = mAv?/2 — usMeHeHre KMHETHYECKOH SHEPriy 1IapUKa.

Henonpays cdopmyast (83) u (84), nosyuuM BulpaxKenne s HIMe-
ICRHA eTo TIOTeHUNAaIbHOH aHeprun AW,

|AW,| = @ |ag] = @2

4reeyr
Toraa mAvY2 = @, Q./(4dweeqyr), OTKY 1A
r= Q1 /(Zweeomsz);

. 10-9.1,33.10-°
T 2.314.885-10-2.4-10-5.0,01

3aaava 5. KonuneHcarop eMkocTbio C) COEHHSAIOT NapaLieiabHO
¢ KOHAeHcaTopoM eMKocTeio ) = 2. /1o coeiluHeHns NapatneabHo
HANPSKCHHE Ha NEpBOM KOHAEHcaTope cocrasiano V), a Ha BropoM —
U, = 0,5U;. KakoBa pa3socTh HOTEHIHANOB Ha 3KKMMaX NOMYYeHHOH
Hatapen?

Pemenwue. /o coeAMHeHHA 3apsAa NEPBOro KOHAEHCATOpA () =
~ YUy, nocae coegunenus @) = C,U. CootBercreento @y, = GU, —
Japsj BTOPOro KOHAEHCATOPA 10 coeauHenus; Q) = C,U — 1ocue co-
emnenns. [o 3akonry coxpaenus sapaaa Q + @ = Q@ + Q4. Orciona

U L C;Ul + CQUZ C]U1 ‘|’“ 201 * O'SUI. 201071 2

= = Z—U.
C, +C, C, +2C, 3¢, 3

=6-102 m.
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Bonpoce! u 3aganus

3axon Kyaona. Hanpaiennocmn 3AeKmpuiecKo20 nois

1. Kak nokasaTs, YTO CTEKSLAHHAS TAJI0UKA, HA3MIeKTPHI0BAHHAS Tpe-
HHMEM 0 LIEJIK, UMeeT 3apsaa APYyroro 3Haka, YeM 3apaa 900HMTOBOI I1a-
TIOYKU, HA3/IeKTPH30BAHHON TpeHHeM o MepcTh?

2. IToyeMy MOXHO HAJEKTPH3OBATh TPEHHEM 300OHUTORYIO 1TATOY-
KY, IepKa Ce B pyKe, a MeTA/UIHYECKWIT CTePKEHD HeML3A?

3. IToyeMy cTaHOBATCA «TBIOOM» YMCThIE BOJOCHL TIPH PACYECHIBA-
HUM, 0COOEHHO B CYXYIO HIOTOY?

4. /1Ba 0AHOHMEHHO 3aPSKeHHBIX METATHYECKHK NIapa Ha HEKOTO-
poM HeGOIBUIOM PACcCTOAHMH APYT OT APYTa B3aUMOAEHCTRYIOT C MEHb-
weil CHoM, yeM ecau Obl OHM ObLIH 3apsiKeHbl pasHoumerHo. Het nu
3eCh IPOTHBOPeYNs ¢ 3aKOHOM Kyaona?

5. MoryT au TUHWM HAMPAXEHHOCTH JIEKTPOCTATHYECKOTO TIOJA
NepeceKaThes?

6. OxapakrepuayiiTe noJs 3apAzoB @ u @, (puc. 15, a, 6).

7. IIpoABaseTcs JH B IPUPOAE 3JeKTPOMarHUTHOE B3auMoaecrene
MEXIY HeHadNeKTPU30BAHHLIMH Tejaamu? IIpHBeHTe TPUMEDBI

8. ObocHyiiTe, KaKyIO TEOPHIO — OIU3KOTO AEeHCTBYS WK AATLHETO
ZENCTBAA — BrIpaxkaer Gopmysaa sakoHa Kyaona.

9, Yem otimyanTcs KapTUHBI CHAOBLIX JIMHUHN HOAeH MEXKY ABYMA
napaMu ToueuHsX 3apsanos |Q| u Munyc Q| v 2|Q! w munyc 2/Q|? Hapu-
cyiite ux.

10. Ha aAByX 0AMHAKOBBIX KAILJISIX BOAB HAXOAUTCS HO OXHOMY JIHII-
HEMY SJIEKTPOHY, [IPHYEM CHIIA 3JIEKTPUYECKOrO OTTAIKHBAHUS KAlleAb
YPABHOBEILIWBAET CUJIY X TDABMTALHOHHOTC NPUTsKeHUA. KakoRrH pa-
AHUYCEI Kallean?

11. Bo cKOJBKO pa3 OTIAHYATCS CHABL KYJIOHOBCKOTO M IPABUTALIH-
OHHOTO B3aHMOAeHCTBHA MEXTY ABYMS 3TMeKTPOHAMH, HAXOIAILUMUCST
R BaKyyMe?

12. C kaxoit cuoit AefiCTBYIOT Ba OJHOHMEHHBIX M DABHEIX 32pPsia
Ha TPeTHil 3apa, IIOMeIleHHbIA Ha CepeaHHe PACCTOAHNAA MEKIY HUMH ?

13. Kamas poasl auametpoM 1- 1074 M HaxoZKTCA BO B3BEIEHHOM
COCTOAHHH B MACJe NMPH HANPSKEHHOCTH 3AEKTPUUECKOTO mOJs

104 H/Ka. HanpsaxeHHOCTb 0IHOpPOA-
HOTO I10JI HAIIPABJIEHA BEPTHKAILHO
BBepX. CKOJABKO 3/1EMEHTAPHBIX 3aps-
JIOB Haxoaurca B Kamae? IlnoTHOCTh
@ @ macna 8 - 107 xr/m3,
14. /Ipa ofHOMMEHHHX 3apsaga 1Mo
1-10-7 Kn kaxapiil paciioqokeHpl B
a & BaKyyMe Ha pacctosuu 0,12 M apyr
oT apyra. KakoBa HanpsXKeHHOCTD
Puc. 15 TOJIsE B TOUKE, PACTIONOKEHHOM Ha Nep-
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HCHAHKYJSIPE, BOCCTAHOBJIEHHOM H3 CeDETHHBI NPAMOH, COEANHSIOMEH
JAPAALI M YAAJEHHOH 0T 9TOMH npAMoi na paccrosuue 0,16 m?

15. HasaexkTpusyiite nagodky ua oprerekaa (HanpuMep, JHHEHKY)
cnadasga razerHodt Gymaroi, 3areM MexoM. Bocnonab3osaBIHCh 37€KT-
POCKOTIOM, YCTAHOBHTE 3HAK 3apsAAa Ha matoyke B 06oux cayuasnx. Ogu-
15IKOB JIH OH?

16. ¥ cranoBuTe HeGO,IbIIYI0 AMHENKY HA KOJIOE 0OBIKHOBEHHOH JTEK-
rpudecko aamnel 1 Be noayudTe npocTeiimiit anekrpockon. Ipu-
(An3bTe K KOHLYY JUHEHKH 3apspke Yo manouky (pacuecky). Uro Bur
nabaozaere? Ilogemy saekTpockoll HoJiee 4yBCTBUTENEH, €CAHN NATOY-
KY MOAHOCHTD K KOHIY JuHeHKH? [IpoBepbTe M 00BACHATE PE3yABTATHI
(HIBITOB.

17. Kakag 13 nous yMeeT GOJBIIYIO AHANEKTPUMECKYI0 NIPOHUTIAe-
MOCTB: eCYaHasA HJIH YePHO3EM, IPH YCAOBHM, UTO X BJIAKHOCTb OZH-
nakona? Crnocob ucciaenoBadus OpHAYMANTE CaMH.

Inepaun anexmpuneckozo nois. Illomenyuar.
Pasnocms nomenyuanos

18. MoxHO JIH H3MEHHTDb NOTeH1Mal TPOBOAHHKA, He Kacasch ero,

Ie H3MEHSA ero 3apana’?

19. IoueMy, H3Mepss MOTEHITHAA IIPOBOAHKKA, €T0 COEIUHSAIOT C 3J1€K-
\} TPOMETPOM JITHHHOW NMPOBOICOKOIH?
3 20. /IBa 3apsKeHHBIX METAIVIMYECKHX 1IAPa OAHHAKOBOLO AMAMETpa
‘2 NPUBOIAT B CONMPHKoCHOBeHe. OQHH U3 mwapos nonelif. [TopoBHy an
O pacnpeapensTea sapsags Ha 060X Wapax?
PR TE JBYM MeTasLIIecKHM 1uapaM, HMeIONUM pa3Hble AHAMETPhL, CO-
o0MIH paBHBIE OTPHLIATE/IbHBIE 3aPsAbl. UTO MIPOU30IIET, ecIu Wapsl
COC/IUHUTD TPOBOAHUKOM?

22, MoteHuHan el yaoBHo UaMepATh OTHOCHTEABHO 3eman. [lo-
HeMy'?

23. HeGo1p1110€ 3apsyKeHHOE TENO NEPEMECTUIOCH 110 IKBUIIOTEH M-
(LIBHOW noBepxHOCTH. M3MeHHaach AW NpM 3TOM ero ckopocts? Jleii-
CTBUEM JIPYTHX CHJI NpeHedpeyb.

24. Beceraa mm yBeIMYeHHE YT OTKIOHEHUS CTPEJIKH 371eKTPOMeT-
|%L 03HAYAET MPOTIOPLUMOHANBHOE EMY YBeJdHueHue OTeHHaRa?

25. PaBHOMepHO JIH pacupesefNTcd N0 KyCKY JUHEITHOro [IpoBoj-
1MK2 COOOIIEHHBIH eMy 2JIeKTPHYECKUI 3apsij, MOTeHIHAT?

26. Metaanuqeckuit mapuk guamerpom 1 - 10-? M sapsxen orpuia-
1¢/bHO g0 notennuana —300 B, CKOJIBKO 3/1eKTPOHOB HAXOAMTCA Ha
IOBEPXHOCTH IIApUKA?

27. Tpy 3apsikeHHble BOAAHBIE Karlmy paauycoM 1- 1073 m kaxaan
CAMBAIOTCA B OAHY GOBITYIO KAaIUTo. BeluHCIUTe MoTeHMan 60Mb1IoR
KAILTH, ecn 3apsia Manoif 1- 10710 Ko,

28. Kakoii sapsai coo0leH mapy, eCiid map 3apsxKeH A0 NOTEeHLHALA
100 B? Daexrpuueckas sHeprus, sanaceHHaq mapoy, 0,02 [Ix.
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P1 A B

Puc, 16 Puc. 17 Puc. 18

29, Touka A HaxOJUTCA HA PACCTOSHHM 2 M, & TOUKa B — Ha paccro-
Aauun 1 M oT Toweunoro sapsiia @ = 1- 105 K. Yemy paBHa pasHocTs
NOTEeHUHATOR Todek A u B?

30, Kaxoii cxopocTeio 06.1a54eT 2/1€KTPOH, [IPOJIETEBIITHIT YCKODHIO-
Y0 pa3HoCTh foTeHKanos 200 B?

31, 37exTPOH BBIIETACT U3 TOUKH, TOTEHINAT KOTopoii pasen 600 B,
umest ckopocts 1+ 108 m/¢, nanpaeaenHyo BAOAb THHHI HATIPSOKCHHO-
ety noas. OnpezennTte NOTEHUHAT TOYKH, LOHAS 10 KOTOPOH 3J1eKTPOH
OCTRHOBUTCS.

32. NaHa kapTHHA PACTIONCKCHHS 9KBUMOTEHTIIHANBHEIX THHIH 2NeK-
TPOCTATHYECKOTO N0 (puc. 16). M3BecTHo, 4TO @y > ¢y, Mzobpasute
JIMHWH HATIPSLKEHHOCTU 3JIEKTPHYECKOTO TIOH € VKA3AHHEM HX HaIIPAB-
Aewvst. B kakou 00/1acTH HaupsHKeHHOCTD OISt GoJibiue?

33. MajieHPKHM METATTMYECKHM 11APHUKOM NIPHKACAKTCS 1I00Uepe -
HO K Toukam A, B u C sapsxernoro tena (puc. 17). [Tocae kaxaoro co-
IIPUKOCHOBEHHA MPUOIHKEHHO ONpeleasioT 3apsa/l apuKa, TpHKaca-
ACh WAPUKOM K 3ieKTpockony. ByayT au sucToukn anexTpockolia B
VKa3aHHBIX CAYUAAY PACXOOUTHCS HA OLMHAKOBDIE YLk ?

34. llap B sapaauics noj gcicrsueM HHAYKIUM B 2JEKTPHYECKOM
nose mapa A (puc. 18). flBnAercsa au IpU HTOM [I0BepXHOCTH Mapa B
SKBUIMOTEHIHAALHON?

Snexmpuneckas emxocms npogoonuxa. Kondencamopo

35. MosxeT i1 HMeTb MECTO Pa3HOCTDb ITOTEHIHAMOB MEXKAY ABYMS
CONPUKACACINMMHUCS IPOBOAHMKAMHM, HECYLMMH OJMHAKOBBIH 100X~
Te/MRHbIH 3apsa?

36. MosKeT IV NMCTD AMeKTPUYECKYIO 3HePIHIO TPOBOTHYK, TTOMHbIH
3apsii KOTOPOTO PaBeH HYJIK?

37. Ha xakoM OCHOBaHUHM 3eMJIIQ OTHOCST K chepuuecKoMy KOH-
aencaropy? Y1o npeacrarnser cofoit BTopas 0OKMaAKA TAKOTO <KOH-
aeHcatopa»?

38. Coobmus nposoanuxy sapan 1 - 10-% K, ero notennunan ysenn-
ynau Ha 100 B. Onpeaennrte 31eKTpoeMKOCTh IPOBOAHNKA.

39. TLiowaak NMACTHHEL INIOCKOIC BOIAYIIHOIO KOHJeHCATOpA 6 X
% 1079 M2 3apsin xougencaropa 1-107° Kn, pasHocTs TOTEAIHATOR
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Moty ero maacTiaami 90 B. OnpeaeasnTe paccTogHHE MEXKIY MIACTH-
IAMH KOHAEHCATOPA.

40. Kakoii cTaneT pa3HOCTh [IOT€HUHAIOB B BO3YWHOM KOHACHCA-
TOpe, eCH MEKAY ero OOKIAIKAMH MOMECTUTH NPUITETalIMys K HIM
(pochopHyIo acTHHKY (e = 5). [lepBoHaYanbHO KOHAEHCATOP OLLT 3a-
pssien g0 vanpsskennd 200 B, a 3aTeM UCTOYHUK OTKITIOYHITH.

41. Kax HY>KHO COEAUHUTh ABA OAMIAKOBBIX KOHAEICATOPA, YTOObI
CMKOCTD yBeJIMYHAACh {YMeHBIIMIACE) B 2 pasa?

42. Tpp KOHAeHCATODA PA3NUYHOH eMKOCTH COC/IMHEHDI: a) Tapan-
Aerbio; 6} nochaenosatenbio. KakoBsl pasiiocTH MOTEHIHAJIOB MEX Y
OOKJIAAKAMH OTAE/NBHbBIX KOHECHCATOPOB B TOM U APYroM caydagx? Ka-
KOBbI 3ADAIBL KOHAEHCATOPOR?

43. BozayIIHbIi KOHACHCATOP eMKOCTBED C3aOMIHAKT UACKTPUKOM
¢ IMBACKTPUYECKOH TIOCTOMHHOH ¢. KOHASHCATOD KaKOH eMKOCTH HAZIO J10-
NOJIHUTENBHO BKTIOUHTD, 4T00b Takas OaTapes BHOBb UMea eMKocTh C7?

44. Hanpsizxenue 300 B moaarno Ha Garapexo M3 aByX KOHAEHCATO-
POR, COSTMHEHHDBIX MOCAeR0BaTeNEHO. KakoBa pasHOCTh MOTCHIMATIOR
118 OOKNAAKAX KAKJIOTO KOHIEHCATOPA, CM eMKocTh mepeoro 2 nd,
groporo 3 n@d?

45. ITea konaencaropa eMxoctsaimu Cy v Oy = 2 C) coeguHeHbl noce-
JloBaTeabno. KakoBo cOOTHOUlEHMe IJHCPTHH 3THX KOHAEHCATOPOR?

46. Buy1ps nonoit npasosiieil He3apssKeHHOH ceprl ToMemeH ura-
PUK ¢ 3apsioM TUToC (. JlelicTBYeT 1M 3TOT 3apsa 113 3apsKelHbIi ma-
PHK, Haxogsanmiica eHe cepnl? Ecan aa, 10 ¢ Kakol cHiaoi?

47. JlBa 0AMHAKOBBIX {10 MOJIYJIIO 3apA/ja HAXOAATCS Ha HeKOTOPOM
paccTOSHMKM APYT OT Apyra. B KakoM ciaytvae HaNpsiKeHHOCTh OAs B
rOMKe, Nexanlell Ha CePeIIHE PacCTOAHUA MEXAY HUMU, DObITE: CCn
OTH 3APSAb OHOUMEHHBI UM Pa3HOUMEHHBI ?

48. YeMy paBHBI HANPSIKEHHOCTD 110151 H TIOTEHUMAT BHYTPH 3apsi-
JKEHHOTO LIAPOBOTD IIPOBOAHNKA?

49. ToueMy M3 ABYX KOHJEHCATOPOB OJHHAKOBOM CMKOCTH U C OJH-
1TAKOBBIMH JINDIEKTPHKAMHE TOT, KOTOPBIM PACCYHTAH Ha GoJee BHICOKOe
NanpxKenne, UMeeT OOJIbILHE PasMepb?

50. Yro npoMs30ieT ¢ Pa3HOCTBIO TIOTEHTTHAIOR Ha 1LJJaCTHHAX 3apsi-
KEHHOTO KOHAEHCATOPA, eCNH PACCTOSAHHE MEXXTY HUMHE YMEHBITHTE?

51. /Ilpa KoHIeHCATOpa PA3HOH €MKOCTH COEIMHCHBI MAPAJICIbIO.
Kakoit 3 nux obaagaer 6onbieii aneprueii?

52, Ha kounaencarope ykasbipaeTcs pabouee HAMPsKeHHe, a HHOTZA
M HATIPSI3KEHHE, HOA KOTOPLIM MCITHITAH KOHAEHCaTop. YTD 03HavanT
SHAYCHUS THX HANMPSLKeHHil? [ToueMy Henb3s MPEBLINATE BTH HAIPS-
ACHUS TIPH 3KCTLTYATALNH KOHAeHCaTopa?

53. 3uag eMxocrb M pabovee HANPAKEHME KOHIEHCATOPA HOCTON-
110i1 eMKocTH {0HM YKA3aHbl HA KOpNyce), HAINTe HOMHHATbHOE 3Ha-
QEHME BHEPTHH, KOTOPYIO MOXKET WMeTh KoHAeHcaTop. OnpeaeinTe eM-
KGCTE DaTapen, ecau TPH TAKUX KOHAESHCATOPA COeAUHHTL CHAYIA 110~
CJIeL0BATENBLHO, 4 32TeM [APAICTBHO.
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3.2. IlocTrosHubIi TOK

TeopeTHueckHe cBE/IeHHSA

Cuna moxa I — oTHOIEHNE KOJIMMYECTRA WIEKTpHYECTBA AQ, Ipoxo-
JSALIETO Hepes [HONePedHOe CeYeHIe IPOBOJHIKS, KO BpeMeHn Af:

I=AQ/At.
Cuia ToKa B IPOBOIHMKE OTIpEAEsieTcs o 3akory Oma Oan yuacm-
Ka uenu:
I=(p —)/R, (96)

e (g — ¢;) — Pa3HOCTh MOTEHUMATIOB HA KOHUIAX yYacTKa, R — coupo-
THBJEHHE ydacTKa. Jlna oTHOPOAHOIO YYacTKa @y — ¢ = U, tae U —
HAIPSTKEHHE.

Conpomusaenie NPOBOIHHKA

R=pl/S, (97)

Toe p — yAeJbHOE CONPOTHBIECHHE MaTepHaia POBOLHUKA; | — [TiHA
TPOBOAHMKA; § — ero NonepeyHoe ceyeHue,
[TapameTp p 3aBHCHT OT TeMNEPaTYPHI IO 3aKOHY

p=po(1+ at), {98)

e py — yaeJbHOe CopoTHBAeHHe Ipu Temueparype t =0 °C, o — tem-
NIEePATYPHBIA K03hPHIMEHT CONPOTURAEHUS.
3axon Oma 028 3aMKHYyMON tenu uMeeT BI

[=&/(R+7), (99)

rae & — anexkrpoasuxkymas cuaa (I C) uerounuka; R — colpoTHBIIe-
HUe¢ BHeIlTHel 1[eNnHy; © — COIPOTHBIeHHe BHYTpeHHe ! 1lelTu.

Ofee compoTuBaeHne K Nocaef0BaTeIbHO COETUHEHHBIX COMPO-
THBAeHHH R, Ry, ..., R, paBHO CYMMe CONPOTHBJICHHIL:

R=R,+R;+..+R,, (100} -
O0611ee COMPOTUBIEHHE MAPAJIIENLHO COSIHHEHHBIX COTPOTURICHU
R, R\ R,
1 1 1 1

= b — o — 101
E R R TR (101)

n

Koau4ecTBO TEITOTHL, BRIASISIOMWIEHCS Ha YIACTKE LIETTH C COTIPOTHB-
aenneM R, 10 KOTOpOMY WAEeT TOK [ B TeueHue BpeMeHU {, OpeIensaeT-
€5 COOTHOITEHUEM

Q= I’Rt. (102)
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IIpuMepnl pemenus 3a1aq

3axaua 1. Haiitu conporuBaenue Mexay ToukaMu A 1 D, ecnu Ry =
= R, = Ry = R4 (puc. 19).

P e e n ue. 3aMeHAM cXeMy {cM. pHc. 19) sKBHBANTEHTHOW cXeMoi,
noxazaHsoM Ha puc. 20. Tpu pe3ycTopa coeaHeHbi NapasliebHO, a yeT-
BePTHIit IPUCOELHHEH K HUM nocregoBarensHo. [loatomy R = R, + R/,
rae R’ = R,/3. Takum obpaiom,

R=R,+ R,/3=4/3R,.

A B o B blc s de s fID
—_—

Puc. 19

3anaua 2. B uenn (puc. 21) 3/1C ucrounuxa & = 110 B, compoTus-
JIeHHe PeocTaTa, MCIIOJIb3YeMOro B KadecTBe AeMHTeAs HANpsKeHusd,
Ry = 3-10° OM, compoTHUBIEeHHE HATPY3KH
R, = 104 Om. Onpegenuts HanpsxeHnue U, mo-

JlaBaeMOe Ha HArpy3Ky, eciid JBHIKOK peocTa- 0 & o——
Ta HAXOZUTCA MOCPeTVHE.
Jauo: R =10°Om By =3-10°0M, & = R,
=110 B, R} = Ry/2. A — C
Pemenne Conporusaeue R’ yuyacrka R, B
AB B coorBercTBuu ¢ dopmyoi (101) —— -
R — (Ro/2)Ry _ RoRy Puc. 21

 Ro/2+Ry 2R+ Ry
IoaHOE COMPOTHBASHHE LIENH, T.€. CONPOTHB/IEHHE yuacTkos ABu BC

Ry _ RyR, Ry _ 4RRo+ RE
2 2R +Ry, 2 2A2R+Ry)
B coorBercTBUM ¢ 3akoHOM OMa
& 2%#(2R(+ Ry).
"R 4RR+RF
22(2R,+ Ry) RyR, 22R, |
SRR, + R, 2R+ Ry A4Ri+ Ry

2110410 2200
T 4100 +3-108 43

R=R'+

U=IR =

B~ 512B.

35,



3azava 3. HomuHaMLHAA MOMHOCTE Py MaMmbl, pacCYUTaHHOH Ha
nanpsixenue 120 B, cocrapaser 25 Br. Kakyio MomHocTs P, 6yaeT no-
TPeOASTH 3Ta JaMNa, eciIl ee BKAIOYMTE B ceTh HampaxenueMm 220 B?
HamMeHeHWe COMPOTHRICHMS AaMITbl HE YUHTHIBATb.
Hano Py =25B1, U; =120B, U, = 220 B.
Q I’Rt
Pemenne W3 dopmynn (102} caeayer, uto P = " ==

2
=I’R= % . R onpenensiem u3 cooTHomenus Py = UZ/R

R - Ulz/Pl.
Toraa
Us U3R 220%.25
Po="2 = = = 84 Br.
TR T U T T '

Boupocs! H 3aganus

Cuna moxa. Conpomugaenue. Jaxon Oma 0as yuacmya yenu

1. ITouemy 0T «ZMHAMKW> BEJTOCHIEAA K JTAMITOYKE TPOREIEH TOARKO
oauH mposoa? Beab yro6sl Hens Onlla 3aMKHYTA, HEOOXOAUMO UMETh
JIBa IpoBoja’?

2. [ToueMmy aMIIepMeTp Helb3st HOAKAKOMMTD TTAPAJITENBHO TOTPebH-
TeJNIO JHepruu?

3. Iloyemy cUpab 3J1EKTPHYCCKON NIHTKH HATPEBAETCS CUILHEE B
TOM MecTe, Iie OHa TOHblIe?

4, TToyemy obitee cONPOTHBIIEHHE YYACTKA LEIH NPH IAPAJLIEIbIIOM
COeMHEHHN MPOROIHMKOB MeHbIlte COIIPOTHBAEHUS OT/AEABHBIX I1POBOJ-
HUKOB?

3. Kak y3Hats Maccy H JIHMHY MEXHOTO MPOBOAHMKA, H3 KOTODOTO
caesana 0OMOTKA KaTYIIKH 3JIeKTPOMAUHNTA, ECJIH He PA3MaThiBaTh Ka-
TYHIKY. MOXHO JI¥ BLIIOJTHUTE 3aJaHu€E, PACTIOAarasi HCTOYHHKOM TOKA,
BOJIBTMETPOM, aMIIEPMETPOM U MUKPOMETPOM ?

6. Oupeaenure obwee conporusienve uenu (puc. 22), ecan Ry =
:RZ:REJ,:RS:RG:lOM,Ré:-SOM.

7. Onpeneante obulee conpoTneaende uend (puc. 23}, ecan R, =
=R2=R3=R4=R5:R.

Ry R,

Puc. 22 Puc, 23
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8. BriuucanTe conpoTuBIeHe R

i
KOHTYpa (puc. 24). o111 [ 1+
9. Kakue cONMpOTHBIEHHA MOXKHO m
NOTYYHTD € TOMOLLBIO TPEX PE3UCTo- —
pOB COTMTPOTHRIEHHEM TT0 2 OM Kaxk- 2R
JDIH? I

10. ¥Yyamuiica 1Mo HEOIBITHOCTHA 2R
npucoeIuHu goMa aamiy EL7 rak,
KaK MoKa3aHo Ha puc. 25. Kak Oyayr Puc. 24
ropets namnel EL 1y EL2 npu xono-

HEHHOM W BRIKTIOUEHHOM BLIKJTIOUA-
rege §?

11. Mesxay mynxtamMu M1 NOpOTSHYTA ABYXIPOBOAHAA JHHHAS CBI3M
corpoturiendeM 0,8 kOm. Paccroaune mexay M u N papao 40 kv. Ha
KAKOM PAcCTOSTHHH OT M MPOM3OLLNO 3aMBIKAHUE JMHUH, €CJIH BOJIDT-
MeTp mokazeigaeT 10 B, a amnepmetp 0,04 A (puc. 26)?

12. Kakum goixKH0 6bTh CONPOTHBACHHE A0ROJHUTEIBHOIO Pe3uc-
topa, 9To0bi B ceTh nanpaxenneM 220 B MOKHO OBLIO BK/IKOUUTE €101-
Y10 PHPJIAHAY, KOTOPas A0MKHA paboTarh HOPMaJIEHO 9epe3 TpaHchop-
MaTop Tipy Hanpsxerun 120 B 1 Toke 4 A?

13. CompoTuBAeHHA ABYX IPOBOAHHKOR KPYTJIOTO CEUEHHA, UMEK)-
IIMX OJMHAKOBYIO AJHHY K H3TOTOBJEHHBLIX U3 OJHOTO MaTepHaja, 0T-
nocsitea kak 1:2. Kakoll U3 HuX TsKeaee 1 BO CKOAbKO pa3?

14. Tok 16 MA vMHOC/Ia HA3BIBAIOT «00E3ABMKHBAIOULHUMY , TOTOMY 9TO
I1pH HOPaKeHHH TAKHM TOKOM YeJIOBEK He MOXKeT 0CBOOOAHTECS OT 3/1eK-
Tpomos 6€3 mocTopoHHeH momotH. [TpH CyXoil KOXe cOpOTHBICHHE Y
eTOBEKA MEXNAY KpailHIMU TOYKaMH Tesa (0T OfHOH pyKH A0 APYTOi)
MOKeT 6bITh paBHbIM 1 - 10° OM u Goasue. TlosHoe cONpOTUBIRHNE TENA
MeXK Iy MOTHRMM pykamu 1500 Om. KakoBa noTeHIHANTBHANA ONACHOCTD
OT KOHTAKTA ¢ OBLITOBOM 3JTEKTPOLENDIO ¢ HApsKeHHeM 220 B?

15. ConportugiienHe MeiHOra NpoBoaa npu remneparype 10 °C pas-
1o 60 Om. Onpegesurte ero cONPOTHRJAEHHE TIPH TEMTEPATYPE MH-
nyc 40 °C (a = 0,004 K*).

16. Onpegenure 1L1010a0b MOHEPEYHOTO CEMEHNA W AJINHY IIPOBO-
KA M3 aAOMUHHHA, ecqn erc conporusaenne 0,1 OM, a macca
5,4-10-2 kr, maornocts 2,7 -10% kr/m3, yaensHoe cONpPOTHBIEHHE
p=29-1080mM M.

1+

\
<

,....

O
=

EL2 EL1

[
:

Puc. 25 Puc. 26
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17. Onpenenute yie/bH0OE CONPOTHBIEHYE IPOBOIA, €CH UBBECTHR
ero auametp (1,5 - 1073 M) u annna (14,2 M), a npu Hanpsixkenun 18 B B
HEM YCTAHABIUBAETCA TOK 2,25 A,

18. MeaHbIi 3BOHKOBBIA H30AHPOBAHHBIA IIPOBOAHHK HAMOTAH Ha
Katymky. Jnametp Meauoi Kuapt 8 - 104 M. Oupefesinre AIMHY Mpo-
BOMHHMKA, He DA3MATBIBAsT KATYIIKY. [1pH BKJIIOMEHHH KaTYUTKH B [1€ITh
[OCTOSTHHOTO TOKA 0Ka3anock, YTo TpH HanpstxeHud 1,4 B no #ell po-
TeKaeT TOK 0,4 A (pye = 0,017 - 1076 Om - M).

3axon Oma dan nornoti yenu. Paboma u MowHocms moxa

19. McroyHHKOM TOKA B Lenu cay XUt barapes € = 30 B. Hanpsixe-
HMe Ha 3akumax Oatapewm 18 B, a cnna Toka B enm 3 A, Onpenenure
COIPOTHBJIEHHE LIeHNH ¥ BHYTPEHHEee CONPOTHURJIEHHE HCTOUHHKA.

20. K ucTouHHKY TOKA IOAKAIOUEH b IOCAeT0BATENLHO aMIIepMeTD U
KaTymka (puc. 27). Bonsruerp noaxmover mapasuiensao karymke. Io-
wazauusa soabrMetrpa 200 B, ammepmetpa 0,5 A, CONpPOTHBIEHHEM aM-
nepMeTpa MOXHO npeHeGpeus, Onpenenure COMPOTUBICHHE KaTYIKH
B CJIV4AAX, KOIAA COIIPOTHB/IEHNE BOJIETMETDA HECKOHEYHO BETUKO HJIH
pasHo 2000 Om,

21. Lens conpotusaerauneM 100 OM mMTaeTca 0oT HCTOYHHKA IIOCTO-
SIHHOTO HAnPsLKeHUA. [ 71 uaMepeH s CHIE TOKA B [IeNTb BKIHOYNUIH aM-
nepMeTp ¢ BHyTpeHHUM conporusiaenseM 1 Om. Kakosa Gbia ciia Toka
B LEIH 10 BBIK/IIOYEHUA aMIIepMeTpa, eCIH aMITepMeTp IIoka3at 5 A?

22. AkkymysTopHas Gatapest HanpsxerueM 12 B moakmouena amas
3apsiiKY K ceTH HanpsoxenueM 13 B. KaxuM conpoTHB/IeHWeM 10KeH
obiagaTh JONOTHATENbHELA PE3HCTOP, BK/IKYEHHBLH B LIEb, 4TO0BI CHIA
3apATHOTO TOKA He peBbimana 1 A? BHyTpennee conporuBienne 6a-
Tapen 2 Om,

23. lanneannueckuit snement ¢ 3JAC 1,5 B ¥ BHYTPEHHUM CONPO-
THBMeHueM | OM 3aMKHYT Ha BHEHIHUH Pe3uCcTOp CONpPOTHB/ACHUEM
4 OM. BerancadTe CHy TOKA B 1leNH, NaJleHHe HANPAXKEHHA BO BHYT-
peHHeH YacTH L[ENH ¥ HAIPSKEeHHE Ha 3KUMaX 27eMEHTA.

24, Kax naMeHsaTcd noxkasanusa amnepMetpoB AT u A2, eciii B cxeMe,
{I0KA3aHHOH Ha pUC, 28, PasOMKHYTh KAy S7

Puc. 27 Puc. 28
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uers o cxeMe (puc. 29). ConpoTuBneHHe MOA0- {
6PaHO Tak, YTO aMIepMeTp He 0OHAPYIKMBAET TOKA, |
Y70 MOKA3BIBACT BOJETMETD? _ _@__‘

26. IloueMy mpy KOPOTKOM 3aMBIKAHW U HAITPS- / \
KeHHe Ha KJIeMMax MCTOYHHKA OIM3KO K HYJIO, a1 D
XOTS CHJIA TOKA B Uelld MAKCUMAaibHA?

27. IlnaBkuii IpefoXpaHUTENL DACCYMTAH HA &,
cuny Toka 6 A, MOKHO M [IPH HATHYHH TAKOTO |
NPefOXPAHUTENS BEJIIOYUTh B CETh HAIIPAXKEHU-
em 220 B mpubop monirocteio 2400 Br?

28. Kaxoii aom#kHa OBITh CHTa TOKA B MPO- Puc. 29
BOAHHUKE, BKIIUEHHOM B CETh HaNpPsKeHHEM
120 B, 4To6bl B HEM eXeCeKYHIAHO BuigeAsanock 420 [Ix TemnoTh?

29. Hanpsaxenye B HETH 3aPSAHOM craguuM coctasiser 13 B. Buyr-
PeHHee COMPOTUBIEHEE AKKYMYISITOPA, [IOCTARJIEHHOTO Ha 3apsLIKY, PaR-
1o 0,4 OM u ero aoctatoudaa 3/1C cocrasngetr 11 B. Kaxasa moimzocTts
DaCXOAyeTCsl CTaHUMeH Ha 3apAAKY 3TOro aKkymyJsitopa? Kakas gacth
3TOV MONHOCTH PaCcXCAYETCS HA HArPeBAHUE AKKYMYJIaTopa?

30. 3a pemsa 40 ¢ B 1{emH, COCTOSNIEH W3 TPeX OMHAKOBLIX NIPOBO/T-
HIKOB, COGAMHEHHBIX Tapa/ielbHO, BRAENHIOCE HEKOTOPOe KOJHuYe-
CTBO TENIZIOTHL. 32 KAKOe BPEMS BRIAETUTCH TO JKe KOJHYECTBO TEIIOTH,
eI IPOBOJHUKY COSAHHUTD [IOCIeI0BATENBHO?

31. Kakas paboTa COBEPIIAETCS LPH IPOXOKIEHHU TOKA I10 IPOROJ-
HUKY conpotusaeHueM 10 Om 3a BpeMs 20 ¢, eCTH K KOHIIAM ITPOROTHH-
Ka [PUIOKeHO Hanpsixerie 12 B?

32. [Ise naMnbl MMEKT OIUHAKOBYI0 MOLIHOCTE. ONHa H3 HHX pac-
cuMTaHa Ha HanpspkeHHe 127 B, apyraa — Ha nHanpsokenne 220 B. Bo
CKOMBKO Pa3 OTVIMYAIOTCS COTPOTHRIECHNS TaMIT?

33. Asngerca ax paboTa, coBepilacMad UCTOYHHKOM TOKa BO BHYT-
peHHel YacTH ey, BeHYHHEOHN TOCTOAHHOM A TAHHOTO HCTOMHHKA?

34. Kyna a0 nepe/IBMHYTh NOA3YHOK PEOCTaTa B eI , YToOH YBe-
JUMHTD HAKaN cipann aaMmosl (puc, 30)7

35. Enounas rupssiHia, pacCYMTAHHAS HA HOMHHATbHOE HalpsKe-
Hue 220 B, coctout u3 13 samn MowHocersio 110 2 Br. Moo 18 n0/1530-
BATHCA €10 MOCIHE TOTO, KAK CTOPEAr TPH JaMIThi, iy
AOILYCTHMOE [IPEBBIHIEHHE TOKA He 10,/ 1H0 ObITh 6015~
uie 20 % HOMUHaABLHOTC 3HAYECHUST? —]

36. B ey KoMHATHOI 3JIeKTPONPOBOAKY, PACCUM-
TaHHOH Ha HanpspkeHHe 220 B, uMeercs npenoxpaHu-
Tesab Ha 5 A. MoXHo i B 3TOH KOMHATE MOJAB30BAThCS
oborpeparesieM, moTpebasiionmm momuocts 1,5 kBrmpy  ——3—4
wampsxerwn 220 B?

37. Meauuil 1 anOMUHEEBHH NPOBOXHUKY MUMCET ®
OAMHAKOBBIE Maccel B conpoTHBAeHusa. Kakol npoeoa-

HHUK ZJIMHHEE H BO CKOJIBKO pPa3? Puc. 30

25. IBe Garapen ¢ IC &, u &, BKAOUEHBI B &
I
|




38. FIMeeTcst MOTOK TOHKOH MeNIHOH TpoBoJoKH (6e3 m3oasuvn). Kak
¢ TIOMOILBIO BECOB H OMMETPA OIPEAETUTh AJHHY TEPOBOJIOKH H ILTO-
IaAb {101IePEYHOT0 CeYeHus?

39, TlmasarenpHsiii Gacceiin pMeraer 100 M3 rogpl, YTobbr MOBH-
CHUTh TeMIepaTypy Bojbl B Hacceifre ot 20 10 28 °C, HCTOAB3YIOT 3aCK-
TPMYeCKUH HarpeBaTenbh. KakoBa cTOMMOCTh HarpeBaHHS BOABI B Gac-
celite, ec/1M MOJOBKMHA COOOIIAeMOro BOAC KOMTHYECTBA TCILIOTH TEPsi-
€TCsl B Pe3y/ibTaTe TEVIONPOBOAHLOCTH BOJBI M U3ily4eHus TernoTr ? Pe-
LIMB 33jla4y, OTBeTbTe Ha BOLPOC: Ie/lecoodpasHo W HarpeBaTh BO/LY
B IVTABATEJILHOM 0acceifHe ¢ TOMOIILIO 3/eKTPOHATPEBATENS?

40. EMKOCTb aBTOMOOHABLHOTO aKKYMYJIATOPA OOBIYHO BLIPAXKAIOT B
amnep-vacax {A-v). EMkocTe 60 A4 03HAYAET, YTO AKKYMYJISITOD MC-
xeT Brpabareiearh Tok 60 A B revetune 1 v wan 1 A B revende 60 u,
Ecyi He BRIKII0YATE haphbl asToMOGHAA (Kaxk1a: dhapa noTpeb.aser Mol
HoCTb 30 BT), TO Yepes Kakoe BpeMsT aKKYMYJSITOD Pa3pAIHTCS?

41. JaexTpouaiiHMK MomHOCThI0 500 BT 3266111 BHIKTIOUMTE. Yepes
KaKoe BpeMsl BBIKHTIAT BCS BOAA B Yalinuke? BMecTuMOCTh yaitnuka 2 i,
KIIJ — 50 %, navansHas Temnepatypa souet 18 °C.

42. HaiinuTe MakCUMANBHYK} CUTY TOKA, KOTOPast GYET MPOXOAUTE
yepe3 SAeKTPHHMEeCKHH CUeTIHK MPU BKIIOUEHKH BCEX MMEIOIHXCS B KBap-
Tupe notpeduteneit. CpaBHHTe MOMYydYeHHBIH Pe3yJibTaT ¢ CHJIOH TOKA,
YKA3aHHOM Ha HaHesn cueTdnka. Kakoi MoxkHo caenars seiBoa? Belaep-
AKHMBAET JIM CYETYHK HATPY3KY BCEX UMelowmnxcs noTpedureneil toka?

43. Onpenennre GpakTHYECKOe HANPSAXKEHHE SAEKTPHYCCKOH 1[eNH B
KBAapTHDE, €CAW HeT BOJETMETPA, HO paboTaeT 31eKTPOCUETYHK M Ha
BKJIIOYEHHLIX MOTPeOUTE/NIX YKA3aHbi HOMHHAJIBHBIE HANPAXKEHUS U
MOIMHOCTh. KaK, 1101b3y5Ch IIpeAOXPAHHTENEM, OTIPELEIHTE HAHOO0b-
LLLY0 MOTITHOCTb TOKA, KOTOPYI) MOTYT OTPedIsith OTHOBPEMEHHO BKITHO-
YeHHBIE BNCKTpONpubopsl B Bameit kBapTiipe? O6o6muTe npoBcAcH-
Hble ONBITH B HabAIOIeHUS.

3.3. DaeKTpHYECKHIii TOK B Pa3IHYHBIX CpeJax

TCO]JBTHHCCICHC CBEICHHA

INCKTPHYECKHH TOK B 31 €KTPOJAUTAX BO3HHKAET BCJACNCTBUHE
TIepeMeIleHHs HOHOB 060X 3HAKOB B TPOTHBOMOJIOXKHBIX HAMPABICHHAX
10/, JeACTBUEM 2EKTPHYECKOTO 11011, 11poxoXieHue ToKa Yepes seK-
TPOJIUT CONIPOBONKAAETCS IAEKMPOAUIOM.

B xoe azexTposinaa Ha 3/1eKTPoAAX BBIZEASeTCA BEIeCTBD, Macca
KOTOPOTO MOKET OBITh PACCYMTaHA TIO nepeomy 3axony Dapades:

m=kQ = klt, (103)

rie k — 37eKTPOXHMUYECK SKBUBATEHT JAHHOTO BelecTBy; (@ — KO-
AUUECTBO AACKTPUYECTBA, TPOUIENIIETr0 Yepe3 3ACKTPOTHUT,
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B cooTtBetcTBUM CO amopbim sakonom Dapades ANeKTPOXUMHYECKUI

M
SKBUBAMECHT BEIECTBA IIPOIIOPHAOHANEH XUMIYECKOMY 3KBHBAJIEHTY —!
z

1M

F oz’
me F'= 9,65-10% Ka/Monn — nocroaunas Qapages; M — mojgpHas
Macca; z — BAJEHTHOCTb HOHA. YYHTHIBAs 9TOT 3aK0H, MACCA BeLIEeCTRa,
BBIZEAMBLIETOCH HA SALKTPOLE,

k (104)

1 M =
= ——Q" 10
m==2Q (105)

DAEKTpU4eCKUH TOK B ra3ax TpeAcTaBiseT coboll ynopsaaodeH-
Hoe rnepeMedieHte 3JCKTROHOB H HOHOB 06OHX JHAKORB I1GA J_{eﬁCTBHEM
JTEKTPHYCCKOTO TTOMA. HeO6XOJ1HMbIe AN [IOJJepKaHuA TOKA B rase
HOHBI H 3JACKTPOHBI BO3HHKAIOT B IIpoLecce COVAapeHns YaCTHIL.

Honusayus nponcxoauT, €CAl KHHeTHIecKas SHepTHsT YacTHI] 601h-
lnie WJH paBHa 9HEPTHH HOHHM3AIHK ATOMA:

—— =W, (106)

Heo6xo1HMaro 3HadeHHA KHHETHYECKOH SHEPTHH MOXKHO JOCTHYb,
iarpeBas ras o Temneparypsl T [cM. opmyay (50}

2
m{uv)”  3mRT
== (107)
2 2 M
WJTH PasTOHAS 3APSIKEHHBIE YACTHIIBI B 3JIEKTPHYECKOM TOJIE.
Torna
2
miu
m{w) =el,, (108)

e U, — MOTEHIMAN HOHU3ALUY; € — 3apsAJ 3JIeKTPOHA.

ITpuBeaeM NOTEHIHATB HOHU3ALHM HEKOTOPbIX aToMoB, B: H — 13,5;
Ile —24,5; Hg — 10,4,

Tok B BakKyVMe — 310 HATIPARJIEHHOE IBUKEHHE DICKTPOHOB TIOA
ACHCTRHEM 3/E€KTPHUECKOTO TOAs. DAEKTPOHE! HCITYCKAIOTCA KaTOZOM
BCMEACTBHE TePMO-, (DOTO3MEKTPOHHON UAM BTOPHYHOH 5IeKTPOHIION
oMHccHR. CKOPOCTh, KOTOPYIO IPHOOGPETAIOT 3/IeKTPOHBL B IPOLECcCe
OMHCCHH, MOKHO ONPEJIeIHTh, ciionbsys dopmyast (107) i (108).

* Ofveannenui saaxou @apanes.
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Hpumepsl pemieHHd 3aa4

3agauva 1. OnpenenuTs Maccy m cepedpa, BhIE/INBIIEr0CS HA KATO-
€ TIPU NIEKTPOTIEE A30THOKMCIOr0 cepebpa 3a 220 ¢, ecsiv K BAHHE IIPU-

JIOXKEHO HanpsaxeHne 2 B, comporusnenue sanuul 5 Om, a 3/1C nonn-
pusanun 0,8 B.

Hdano:t=220c, U=2B,&,,,=08B, =35 0OwMm, M= 0,108 xr/mM0.15,
z=1.

Pemenue. B coorrercrsun ¢ dopmysoit (103)

m = kIt.
Mo saxory Oma {96)

I= (U—&u,)/R
Ilo opmyae (104) umeem
p= LM
F z
Torna
m= lﬂ_J_ U- g"ynon
F z R
. 0,108-(2-10,8)-220
9,65-10%.5
3anaua 2. CKoJbKO 3JEKTPOHOB N UCIYCKAET €XeCeKyHAHO KaToq
P TOKe Hachenus: 1072 A?
Haugo: I, =102 A [e| =1,6-10"19 K,
Pemewnne. Ilo onpegenseHHo CHIBI TOKA

I, = Q/t= ent/t = en,

rfe n» — KOJAUYECTBO 3MeKTPOHOR, BRIEAAONMXCA M3 Katogaza 1 ¢ e —
3apsis 3IeKTPOHA.
Torza n = I,/e, oTKyA2

£

=59-10-° kr.

_ 102
C1,6-10°1

n =6,3-10'6 L.

Bonpocs 1 3aganns

Inexmpuueckuii mox @ sxexmporumax. axons Gapades

1. Kakos dbusnveckiit cmbici nocrosmnnoi Oapages?
2. lloyeMy B BOMHBIX PACTBOPAX COEN, KUCTOT H Wen0Yeli IIPpOucXo-
JHUT pacliajg MOJIEKY PACTBOPHMEIX BCIIECTB Ha HOHBI?

3. [Toyemy COIPOTHB/EHHE 3EKTPOIUTOB YMEHbBIIACTCH € IOBHILIE-
HUECM TeMIepaTypsl?
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4, Kakue BellecTBa BRIAENAIOTCA HA VIOAbHBIX 3TEKTPOIAX IIPH SJIEK-
TpoJI3e PacTBOpa HUTpaTa cepedpa AgNQ3?

5. CKO/IbKO HUKe sl BLIIENTCS [IPH 3JeKTPOoIH3e 3a Bpems 3600 ¢
npu Toke 10 A, ecqIM M3BECTHO, YTO MOJSPHAsd Macca HHUKeAs
0,05817 Kr/Mo/b, a BAAEHTHOCTD 2 = 27

6. Kakoe KOIHYeCTBO ABYXBAICHTHOIO HUKEIS MOXKHO BBIIETHTH
IEKTPOJSHTHYECKUM TIyTEM M3 PacTBOPA CEPHOKHCIOrO HUKens 3a 1 4
nputoxe 1,5 A (anexTpoxumyteckuii sxBuBaneHT k= 3,04 - 107 kr/Ku)?

7. B 37eKTPONUTHYECKYIO BAHHY NTOMECTHIM MEAHYIO [LIACTUHKY,
CAyKauy o aHoaoM, IlnacTuaka NOKPBITa BOCKOM, HA KOTOPOM Hallapa-
aH PACYHOX. UTO LIO/IyYNTCS 1T0CIe IPOIYCKAHMS TOKA H VAATCHHA
BOCKa C TLIACTUHBI?

8. Ilpw axexrposnse pacTBopa ZnSQ, O6bina 3aTpadeHa SHEpPrus
7,20 - 108 Jx. OnpeneanTs Maccy m BbIIE/IMBIIErocsa LMHKA, eCaH Ha-
NpsKeHNe Ha 3akMMax BaHHeH 4 B (aust unnka k= 0,34 1079 xr/Kn).

9. 3a kakoe BpeMst LIpH 3IEKTPOJIH3€E BO/JHOI'® PACTBOPA XJIOPHOH MegH
CuCl, na xaroae sepaeantea 4,74 - 1072 xkr menu? Cusa Toka 2 A, k=
=3,29410. 1077 xr/Kx.

10. Ipu cepebpeHMH M3nenHit 32 3 4 Ha KaToe OTIOKHIOCE 4,55 X
x 10~% kr cepebpa. Oupe/IeuTe CUITY TOKA NPH IJEKTPOM3E.

11. Yepes pacTBop cepHHCTOI MeaAl (MeIHBIN KYIOPOC) IPOIILIO
2- 101 Ka snexrpuuectsa. CKOJTBKO MeIH BBIAETHIOCH?

12. Cromnbko cepebpa BbASAHTCH HA KATO/Ie, eCJli 4ePe3 pacTBOP a30T-
Ho-cepebpsaHoit comn mpoiycTuTh 3apajy 100 Ka?

13. IIpu anexTposnuse pactsopa HCI Ha kaToze 3a HekoTOpOE BpeMs
neigenutest 1 r© Bogopoaa. CKOJbKO 34 3TO Ke BPeMs BHIIEJUJIOCH Ha
aHone Xacpa?

Inexmpureckuii mox 8 2A3ax, 6aKyyMe U noAYNPosOOHUKAX

14. Kakosa npupoia npoBOAMMOCTH Ta30B? B veM pasHuiia B obpa-
3OBAIIMH MOHOB B 3JIEKTPOJIMTAX W ra3ax?

15. TloueMy BakyyM fABISeTCS WIEaJbHBIM AHITEKTPUKOM (Herpo-
noaHukoM)? KakoBo HeoOX0ANMOe YCIOBHE MPOXOKASHHT TOKA Yepes
BAKYYMHOE NpocTpaHcTBO? UTO npesicTapaser coboit TOK B Bakyyme?

16. KakoBo OT.IMYMe HOHH30BAaHHOTO aTOMa OT BO36Y:KIeHHOTo?

17. Kak 3aBHCHUT 31€KTPHYECKAA TTPOBOANMOCTD METAJISIOR, TTOTYTPO-
BOAHUKOB U JUANEKTPHKOB OT TeMitepaTyphl? [loyemy?

18. Kak BijiuseT Ha jIpOBOAMMOCTb MeTalIOB, NOIYIPCOBOAHHKOB H
AHBIEKTPUKOB IIPHCYTCTBHE B HUX HEGOJIbUIOTO KOJIMYECTBA TIpHMecei?

19. HazoBuTe OCHOBHEIE PA3IMYHsA MEXAY MOJIYNPOBOAHAKAMH C
WIEKTPOHHOH IPOBOAHMOCTRIO Y MeTalaaMiU.

20. MoxHo 11, NOBHILAs TeMIlepaTypy MOJyIPOBOAHHKR, A0BECTH
Cro UpoBOAMMOCTE JO IIPOBOIHMOCTH MeTaana’? HO'—IGM}’?

21. Kakoii THI TOAYIPOBOTHMKA IOIYYHTCH, eCSTH B TepMaHtit BRIT-
4UTH HEGOIBLIOE KOJIMYECTBO MEIUIBAKA?
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22, llpu kakoM YCI0BHH HOJIYIPOBOIHHK MOKET CTATh JHAJIEKTPHKOM?
CoxpaHHT JIM OH IIPH 3TOM CBOHCTEA MIOIYIIPOBOIHHKA?

23. MoXHO TH TONYYHTE p-n-TICPEXO/ BILIABAEHUEM AJOMUHHAS
B MHHIT?

24, Tlouemy cBOBOAHBIE DIEKTPHYECKUE 3APAALI HE VIEPEHUBAIOTCA
Ha FpaH#lle p-n-nepexona?

25. B reneBu3opax HallpsokeHHE MESKLY aHOIOM H KATOIOM 3JEKTPOH-
HO-Ayueroit TpyOru 10 kB, a cuna Toka B anogHoH enu 300 MxA. Oupe-
HEUTE SHEPIUIC 3TEKTPOHOB H MOILHOCTD 3JIEKTPHYECKOrO My4Ka.

26. [Ipy xako# TeMIlepaType aTOMbI PTYTH HMEIOT CPEJHIO KHHe-
THYECKYIO YHEPTHIO MOCTYNATEIBHOTO ABUKEHU, J0CTATOYHYIO 1/
UOHUIATIMH?

27. Beruucante paboTy HOHH3ALNH aTOMA Telns,

28. Kakoll HauMeHEIIeH CKOPOCTHIO JOJIEEH 001a1aTh 3A6KTPOH A%
TOrg, YTOOB HOHUZHPOBATH 4TOM BOAOPOa?

29. TTouemy B Tpy6Ke A (puc. 31) MPH OCTATOUHO BBICOKOM BaKyyME
KaTO/HBIE JYIH UCUE3AI0T, & B TpYOKe B HeT?

30. Dueprus nonuszanmy atoMos pTyTH 10,4 aB. Kaxoii HauMennmeit
CKOPOCTBIO A0JEKEH 00J1a4aTh 91eKTPOH, YTOOb! [IPOM3BECTH HOHM3ALHIO
atoma pryTH yiapom {1 3B = 1,6- 10-1? [x)?

31. [loueMy TIpu JYTOROM pa3paie ANl NPOXOXKAEHHS TOKA de-
pe3 ra3oBbIl MPOMEXYTOK He TpeOyeTcs BRICOKOIO HATIPSKEHUS
HOHH3aAWH?

32. OnpenenuTe HAIPSKEHHOCTD AMEKTPHYECKOTO OIS, IPH KOTO-
pOH MOXKeT TPOK30H T HOHU3ANKS MOJIEKYJ BO3IyXa I[P HOPMAIbHOM
AaBjeRuy. DHeprust uoHuaaruu 15 aB, mmrua ceobonHoro npobera sex-
TpoHa 5 - 10-8 M.

33. M3 HUTH HaKasa 31eKTPOHHO JTaMIIb TIPH I2HHOH TEMIIEPATYDE
seLteraer 2,5 - 108 asexrpona 3a 1 ¢. OupesennTe MaKCMMaAbHEI aHO7 -
HBIH TOK B JIaMITe. '

34, C moBepxXHOCTH KaTO/la SMUTTHPYET ekecekyHaHo 5 - 1076 anekr-
ponoB. KakoBo npexenbpHoe 3HAYEHHE CHIIBL TOKA HACKHIEHNS ?

35. CKONBKO 3IEKTPOHOB 3MUTITHPYET €XKECEKYHAHO C MOBEPXHOCTH
KAaTOAA [IPH TOKe HacermeHns 12 MA?

A I, MA
— 4 + 1
0,5
_ B + 1 -05
> — 05 1 UB
I | '—0,5
Puc. 31 Puc. 32



36. Pabouas TemriepaTypa BoashpaMoBoro xatosa 2500 K. MoryT s
ICKTPOHEL, 00/TaA21011 He CPEAHEH KHHETHYECKOH DHEepTHel, COOTBeTCTBY-
I0ILHE DTOH TeMICpaType, COBEPIHTE paboTy Brixoxa B 0,726 oB?

37. Pabota sbixoga 371eKTPoHa 1714 BoAbGPaMOBOI HUTH paBHa 4,5 2B.
Kakyi© MHHEMATBHYIO CKOPOCTh O/KHBI HMETh 3AeKTPOHBI, YTOOH
BBIJIETETH U3 HUTH?

38. B paanosaMne 31eKTPOHB YCKOpAOTCs 10 aHepruu 76,5 k. Haii-
TH HX CKOPOCTb ¥ aHO/A.

39. Ha puc, 32 npupeficHa BONBT-aMI€pHAA XapaKTePHCTHKA repma-
uncsoro auoaa. Onpeaeaure npamoit Tok ipd U, = 0,5 B 11 obparuuiii
iipu U, = —1B.

40. Kak onpeaesnTs 3HAKH [0JI0COB aBTOMOON/ABHOIO aKKyMY.JIs(-
TOpa, NOJB3YsCh AByMA MEAHBIMH [[POBOAHUKAMH H ChIpoil kapTode-
JIMHOH?

41. Yepe3s BoAHBIA PACTBOP CEPHOI KHCAOTH mponyckaau Tok 1 A
B Teuenne 2 MuH. KakoB 00beM BHIENUBLICTOCS [IPH 3TOM BOAOPOAL,
KHCJI0p0Aa? CHHTATD, YTO 3TH a3kl HAXIATCS MPH HOPMalbHBIX YC-
JIOBUAX,

3.4, dnexTpoMarHeTHIM
TCOPETH‘ICCKHC CBC/ICHHA

JlBa NpaMOTHHEAHLIX ITPOBOIHUKA ¢ TOKOM B3aHMOJAEHCTBYIOT MeX -
Ay co6oil (B COOTBETCTBHH € 3aKOHOM AMnepa) B BAKYYME C CHIOH, MO-
AyJb KOTOPOI onpeaesisercsa PaBeHCTBOM

F=uoi2al (109)
2xr

rae I}, I, — TOKH B MPOBOAHUKAX; 7 — PACCTOSAHHE MEKAY [IPOBOJHUKA-
Mi; Al — AAHMHA TIPOBOAHUKA; L — OTHOCHTEABHAS MarHUTHAS IPOHU-
1aeMocTh cpeabl (asst BakyyMa p = 1); pg = 4w 1077 I'n/M — MarHuT-
11ast MOCTOSTHHAS,

Hnoyxyuio maznummuozo noast B, CO3AaHHOTO JITHHHBIM NPAMOIHHEH-
IIBIM IPOBOAHIIKOM C TOKOM I'na PacCTOAHKUH T OT IMIPpOBOJHHEA, onpeae-
JASTIOT 00 GopMyae

I
B:Wo%- (110)

Modynv cunvt, deticmeyroweti Ha NPAMOAUHELRBIE NPOBOOHUK C MO-
koM I B MArHMTHOM [10J1€, MHAYKIAS KOTOPOro B, MOXKHO ompeneuThb
PABEHCTBOM

F = IAlBsiny, (111)

I/le ¢ — YTOA MeXKy BeKTOpOM B W HarnpapjieHueM Toka I
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IFHePeuto MasHUMHO20 RO KOHTYPA ¢ TOKOM OIPEAEIISIOT 110 CleAy-
e hopmyJe:
W= LI%2, (112)

rie L — HEAYKTUBHOCTE KOHTYPA; [ — CHJa TOKa B KOHTYpE.
Saexmpodeurcyuias cura unoyxyuy B 3aMKHYTOM KOHTYDe, [IDOHH-
3aHHOM TTOTOKOM MarHMTHOH MHAVKIMH, MPONOPUHOHAIBHA CKOPOCTH
H3MeHEeHHUs IOTOKA MATHHTHOH HHAYKIHH Yepes IVIOIALb, 0T paHHYeH-
HYIO KOHTYPOM:
&= —Ad/AtL, (113)

rae AP — uaMeHeNre MATHUTHOIO IOTOKA, IPOUCXOASILEe 32 BpeMsa Af;
&, — cpenuce 3a BpeMs At snavenne IJC HHAVKIIAN.

Dopmyaa (113) BRIPAKAET 3AKON UHOYKUU.

Eciu 11poBOTHWK ABMKETCS B MATHHTHOM TI0JIE CO CKOPOCTLIO v, NIEp-
MEeHHKYISPHOH TPOBOMHUKY M AMHHAM HHAYKLKMN MAarHUTIIOTO 11015,
TO BO3HMKAaoNasa npH 3ToM I C HHIYKINK

& = |B|Aly, (114)

rae Al — JMWHA TPOBOAHHKA; B — HHIYKIWA MarHUTHOIO IO,

Ecny MaTHUTHBIH 1I0TOK, [IPOHM3BIBAKIIAN KOATY]P, MeHAeTCH
OJaroJaps H3MEHEHUIO TOKA B CAMOM KOHTYpe, TO BozHuKatomas J/C
CAMOVHIYKIIMU

AI 3
&, =-L=—, (115)
At
rae [ — MHAVKTUBHOCTS KOHTYDA; AT — M3MeHeHHe CHIBL TOKA, IPONC-
xojisniee 3a BpeMst At; &, — cpeanee 3a Bpems At anauenne I/ C camo-
I‘IH}_'[}’K]_[]/IH.

IIpaMepsn! peilleHHA 3a7a4

Bazava 1. Beiyuc/ uTh BpaImaomui MOMeHT M cH, AeficTBYIONINX
Ha PaMKY ¢ TOKOM, eciu auHa paMk 10 oM, mupuna 20 oM, ciaa Toka
B paMke 1 A. MarHuTHas HHAVKINA 0014, B KOTOPOE NOMEILEHA PAMK],
0,2 Ta. BexTop MarHUTHOH MHAYKUUU HEPNEHAMKYISAPEH TUIOCKOCTH
PaMKH.

Havo Al=01M0o=02Mm I=1A B=02Tx

P e e ¥ 1 e. Bpamaomuii MOMEHT CHIT, AeHCTBYIOLKMX HA PAMKY, OT-
penenum no chopmye

M= Fa.

B cootBeteTBUM ¢ hopmymnodi (111) F = IBAL
Takum obpazom,

M = IBAlu,
M=1-02-01-02=0004 H M.
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3agayva 2. KaTywka w3 n BUTKOB, JI0IIALh KAKIOTO U3 KOTOPLIX PaB-
Ha S, TIPHCOEHHEHAa K TalbBAaHOMETPY, ¢ MOMOIIBLIO KOTOPOTO MOXKHO
M3MepPATh KOJIMYECTBO JIeKTPHYeCTE], Ipolleinero yepes vero. Conpo-
THBJIeHNE Beel neny K. BHavase KaTyIIKa HAaXOAUTCH MEKAY MOIH0CA-
MM MarHuTa B 00JaCTH, TA€ MATHUTHAS MHAYKIUA B oZHOPOIHA H Ha-
MPaBIeHa MePNEHTHKYIAPHO BUTKAM KATYLIKH. 3aTeM KaTYIIKY Iepe-
MEIAIoT B MPOCTPAHCTBA, I/le MArHUTHOE [10Je OTCYTCTBYeT. Kakoe ko-
JAUYEeCTBO HTeKTPHYECTBA IIPOXOLHT Yepes rajbBaHoMeTp?

P e m e H u e. KomMYeCTBO 21eKTPUYECTRA BEIPA3UM Y€PE3 TOK U Bpe-
MsT CYTIIECTBOBAHWS TOKa:

AQ = IAL.

OmpenesnuM cuiy TOKa Ha OCHOBAHUHM 3aKoHa (OMa U 3aK0HA WHIYK-
uun (113):
I=&/R=—AD/(AtR) = (& — &) /(ALR),

rae ®, = | B|Sn — navaapnmiii, a ® — KoHeuHn il MAarHUTHBIE TOTOKM,
Torma

7(I)—(I)0 At:—(b—(l)o _ BSH-

AQ =
@ AtR R R

Bonpocki H 3agasps
Maznummnoe none moxa

1. /105 u3ydeHust 31eKTPUIECKOTO 10 I0.Ib3YIOTCA TPOOHBIM 21CK-
TpuyecKHM 3apagoM. Kakoil aHanoruell nons3yioTcesa NMPH U3YYEHHH
MATHHTHOIO II0J15?

2. Ilo nByM mapaine/jpHBIM IPOBOIHUKAM B OJHOM HaIPABJEHKAU
nporexaor Toku I u L, npu atom I; = I,. OJUHAKORE! T MOZY.TH Mar-
HUTHRIX cHN Fy 1 F,, ¢ KOTOPBIMU TOKH B3aHMOZEHCTBYIOT MEXEAY CO-
Goii? Otser obocHyiire.

3. [Touemy B3auMozelicTBHe IIPOBOAHUKOB, 110 KOTOPBEIM TedeT TOK,
HEJB3sT 0OBSICHHTD Ha OCHOBAHIH 3aKoHa KyaoHa?

4. B onbiTe DpcTena MarHUTHaA CTPeJKA He TIPUTATUBAETCS K Tpo-
BOTHHUKY € TOKOM H HE OTTATKHMBAETCS OT HETO, A TOJABKO MOBOPAYNBAET-
cst. Kakas BaxHas 0cOOEHHOCTD JIMHNE MATHUTHON HHAYKIMHA CIEAYET
13 aToro darra’?

5. Kax y3HaTh, HAMaroHu4eHo JH CTApOe HOXKOBOYHOE TOJOTHO HilH
HET, HE MOJIB3YSICh IPUOOPAMH WIH APYTHMH TeJaMu?

6. Kax ¢ moMousio cHIBHOTO MaruTa (JIy4ile IMogKoBo06pasHoro)
OIIpeNeNTh, IOCTOSHHEIM WIH IePeMEHHBIM TOKOM ITMTAETCS 9IEKTPH-
yerKas JaMIouKa?

7. CyniecTByeT rHIIOTE3a O TOM, YTO MAaTHUTHOE ToJe 3eMi 06yc-
JIOBJIEHO KOMbIIEBEIM 3JIeKTPOHHEIM TOKOM, KOTOPBIII IPOTEKAET B pac-
1I1aBJA€HHOM MeTaAJLINYeCKOoM saape 3emiu. B xakoM HampapjJeHHH
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A B AOJUKHBL IBUTATLCSA TaM JJICKTPOHH, YTOOB
00ECIIEYHTL HUMEIOIIYI0 MECTO MOASPHOCTD
3EMHOTO MACHUTHOTO [TOSA?

8. ¥V noaroBoofHipasHOro MarHUTA CTEPIIUCH
oboaHaueHna momocoB. 1oOb1 y3aHaTh, Kakoi
H3 HHX SBJSETCS CEBEPHBIM, 3 KAKOH I0HBIM,
Puic. 33 Bam MpesiosxiniiM BOCTIONE30BATHCS TeNeBH-
30poM. Kak Bel 10KHE] TOCTYITHTE?
9. OmpefenuTe HHAYKIGHIO MarHUTHOIO
NOJIS B BO3Ayxe Ha paccTodHuu 7= 0,1 M oT psaMoauHeHHOro NpoBo/I-
HHK4, [0 KOTOPOMY IIpoxoauT ToK 20 A,

10. MuayKiMs MArHATHOTC TIOJIA, CO3IAHHOTO NMPAMOJAHHEHHEBIM ITPO-
BOjIHMKOM ¢ TokoM 10 A, pasna 1-10-% T Ha kakoM pacCTOAHUHU OT
MPOBOIHHKA HAXOAWUTCS TOUKA, B KOTOPOH onpeenelia UHAYKINA?

11. HamoTka Katymkn A (puc. 33) BBIIIOMIEHA 110 YACOBOH CTPeJKe,
axatymka B — poTuB 9acoBoi ¢Tpeiky. Oa1MHAKOBBIE JH 110.0CH HMe-
FOT JIERBIE KOHI[BT 3AeKTPOMATHHTOR?

12. Ira mpAMOAHMHEHHEIX TapaNieNsHBIX NMPOBOJHNKD IIUHOH 1 M
KRBT HaXoadTcH B BakyyMe Ha pacctossium 0,2 m apyr or opyra. Ilo
HuM npoxoast Tokd 40 u 30 A B oanoM nanpasaenyn. Kakosa cina mpH-
TSOKEHHA MEKIY MPOBOAHHKAMH?

13. lMoyeMy aBa MapaAae bHBIX IIyYKa KATOAHBIX JVyeil 0AMHAKOBO-
O HaIpaBIeHUS OTTANKWBAIOTCS, XOTS OHH NPEACTABIAIOT coboil TOKH
OJTHOTO HANPABIEHUS H II03TOMY LODKHEI IPUTSTHBATECH ?

14. B ogroposAOM MarauTHOM nojle ¢ uHaykimeii 0,82 T HaxonnT-
sl IPAMOJIMHEHHBIH IPOBOJIHHK ¢ TOKOM cHIoH 18 A, pacnososkeHHbIH
HEepneHHKYJISPHO THHUAM MHAYKIHH. Onpeieaute CHy, AeicTByIO-
VIO HA MPOBOAHUK, eCiH cTo JaHHa 1,28 M.

15. Ha npsiMo/iMHCHHBIA HpoBoAHHEK AanHoH 0,2 M, pacionoxKeHHBIR
TEPIEHAHKY/IAPHO HAIPABIEHHI0 MATHUTHOTO TIOJIA, NeficTBYeT cHla
8 H. Onpenenvte MarHUTHYIO HHAYKIIHIO, €CJIH TOK B IpoBogHIKE 40 A.

16. Kakas cvna BLITATKHBACT IPOBOAHUK U3 MAarHATHOTO 110J14, ECAHX
MarddtHas unayrumns nons 1,3 Tu, napna nposognuka 0,2 M, TOK B HeM
10 A v yros Mexay HarpaB/ieHUAMH TOKa u moys 30°7

17. Ba napaniesHbIX TPOBOAHUKA ¢ Tokamu Mo 100 A HaxoaAaTca B
BaKyyme. QTpesie;TMTe PACCTOSHHE MEX Y TPOBOIHHKAMHU, CCIH BCled-
CTBHe UX B3aUMOJeHCTBIS Ha OTPE30K NPOBOAHKKA IHOH 0,75 M 1ed-
creyer cuita 5,0-10-2 H.

18. OnpezennTe cuiy TOKa B IPOBOIHMKE, €CNIM OH IIPHTATHBAET K
cebe (([apalienbHbIl TPOBOAHHK AMHHOK 2,8 M ¢ TokoM 58 A ¢ cunoit
3,4-10-% H. Kak HanpasaeHs! ToKd B 060HX npoBoaHHKax? Paccros-
HUe MeX Iy mpoBogHuKaMu 0,12 M.

19. Ha npoBonounsit BUTOK paauycoM 0,16 M, moMernenHpIi Meskay
MOJIIOCAMH MarHuTa, AeiicTByeT MaKCHMAaIbHBI MEXaHHUECKUH MOMCHT
1,3-107° H - M. Cunia toka B BuTke 4 A. Onpenenure HHAYKUHL B nomis
MENIY MOMICCAMA MarHnuTa.

68



20. B ogHOpOAHOM MAaTHUTHOM Toje, MAAyKIMA kotoporo 0,6 T,
PABHOMEPHO ABUAKETCA TpoBoAnuk AauHoi 0,2 M. 1o nporoanuky npo-
XOAMT TOK criioit 4 A, Ilporoaruk co cxopocTnio 0,2 M/C ABHMKeTCH Nep-
[IEHLIMKYJISIPHO HANPABJIEHH 0 MArHUTHOTO Noist. Beraucnute paboTy ne-
pCeMenieHrst TPpoBoAHKKA 3a 10 ¢ qrnkenus.

21. BolydcauTe SHEPrHio MATHHTIIOTO NOJAA KATYUIKH ¢ HHAVKTHE-
nocteio 0,5 [ npu Toke B 2 A,

22, MHAYKTWBHOCTE COJIEHOWAR ANHHOA 60 M ¥ TI0MIaAb) [OLIe-
peunoro ceuerus 4 cm? parta 4 - 107 Tu, TIpu Kakol cuie Toka obbeM-
(1af MAOTHOCTD JHEPTHH MArHUTHOTO TOJIA BHYTPH COJIEHOW/IA COCTa-
suT 2 - 1073 K /m3?

23. Kak pacupeneasiored xene3dble ONAIKH, HACKIIAHHBIE HA II0C-
KHUH AHCT KAPTQHA, Ha KOTOPBIA MOJ0MeH UPIMOH JTHUHBIA 11pOBO.,
depe3s KOTOPHI MPOTYCKAT 3aeKTpideckuii Tok. Habaoaemoe sBme-
Hue obbacuute. HapucyiiTe MAaTHUTHEIR CIIEKTP.

24, HapucyiiTe MarHUTHLIE CUIOBLIE THHHM: BOKDPYT NPAMOIVHEH-
HOro MPUBCAHUKA C TOKOM; IPOBOAHUKA, HMeIIero GopMy KoJIbLA; BOK-
pYT conenouna. JIAsS Kaxoro CIVYas OTMErhTe HATIPABJIEHHS TOKA W
CWIQBBIX THHUHA. OTTBIT TPOBEARTE ¢ KeJAe3HRIMH oHAKaMH. CenatiTe
BBIBOJIEL.

25. PaceMoTpuTe noakosoobpasauiil Maruut. Hauepture pacnono-
JKeHMe CHJIOBBIX JMHMIl ot BIyTPU Hero. Kax AosmHo MaMeHnTLCA
PACIIOIOMKEHIE JIMHHIT, eCITH [10JI0Ch] MATHKTA 3aMKHYTh (eTe3HBIM KO-
pem? [IpoBepsTe HA ONBITE ¢ KEACIHBIMU OMHIAKAMHU.

26. IIlayp HACTOTBHOI JTAMTMEL, KOTOPAs MMMTAETCS TePEMEHHBIM TO-
KOM, IIOfHECUTE K KoMnacy (WM kK MarHuTHoH crpeake). Byaer am Mar-
ITHTHOC [I0JIE TOKA BAUATE Ha CTPeIKy? MI3sMeHUTCs Jin 310 neficTBIe, eciu
JamIta OyAeT IUTaThCs TOCTOSHAEM TOKoM? [losacHuTe 3T SBIeHue.

27. HekQTopble CTaIbHbIE TIPEMETbI, HAXOAMIIHECS MPOLOIKMTE b-
HOe BPeMs Ha OTHOM MecTe (B MATHMTHOM IONe 3eMJ1), cO BpeMeHeM
HAMATHUYHBAIOTCA. YOEIUTECh B 9TOM, BOCAOIB30BABITUCH KOMIIACOM.
O6pacuute HabaogaeMoe sBieane, Kaxk pacnosaraiorcs nps 3ToM 11o-
awco? [Tovemy?

DREXMPOMAZHUMHASR UHOYKIUS.
Muaznumusie ceoticmea seujecmaa

28. IIpu KakoM Y€10BUH HaNPs:KEHHe Ha KOHIIaX NPOBOAHUKA, KOTO-
PLI IBHKETCS B MATHHTHOM TIOJTE He NApaiiIelkHO IMHUAM HHAYKIHH
itoss, pasio I4C uEayKuun?

29. Boxpyr npoBOIHMKA C TOKOM BO3HHKAO MarnutHoe mosne. Urto
ABAACTCA HCTOYHUKOM HEPIUY ITOTO 107

30. MarnuTHoe moJsie B BellleCTBe, KOTOPOe HAXOANTCH B CBEPXIIPO-
BOAMMOM COCTOSIHHH, BO3OYAUTE HEBO3MOXKHO. 1loueMy?

31. Kouru! c/1o:xeHHOH BABOE NPOBOJIOKH IPHCOEAHHCHLI K FajbBa-
nometpy. [IpoBoioka aBuxeTCs1, nepecekass CHIOBbIE THHUH MATHUTHO-
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S|l o =

Puc. 34 Pnc. 35

TO TOJIS, HO CTPEJTKA TATLbBAHOMET A OCTAETCHA Ha HyJie. YeM 3T0 MOXHO
0OBSICHUTE?

32. KOxablii 1M010C MaTHHTa YAAAAIOT ¢ HEKOTOPOH CKOPOCTBIO OT
MeTATINYecKoTo kombla (puc. 34), QupeneaiTe HapaBIeHHe WHAYK-
[HOHHBIX TOKOB B KOJBIlE.

33. Kak mosy4urs MHIYKUMOHHBIA TOK, He [IepeMelas MarsuT A n
MOTOK NpoBojoku B (puc. 353} (€ — crajsbHOM CTepxKeHs).

34. llpoeoaunk AB nepeMenaoT Tak, YTO TOK KJAET OT TOUKYM A K
touke B (puc. 36). B xakoii H3 3THX TOUeX MOTEHHUAT BHIlIE?

35. OAMHAKOBO JIM BAHSIHHE MOCTYKUBAHHS B NPOLIECCE HAMATHHYU-
BaHHUA TENA U HA y’Ke HaMarHM4eHHOe Teso?

36. Kak Haj1o TBUTATH NPOBOIHUK, YTOOB! B HEM MHAYIIHPOBAICS TOK,
HATpaBIeHHBIH 0T To4KH A K Touke B (puc. 37)?

37. JmHyyio H30AUPOBAHHYIO IPOBCJIOKY CKJIAALIBAIOT BABOE U Ha-
MATHIBAIOT HA KATYIKY (KAaK U 13 0OBIYHON OMHAPHON NIPOBOJIOKK).
KoHIEI MPOBOJIOKH NPHUCOCAUHAIOT K rajibBaHOMeTpy. Byzer an uaay-
ITHPOBATHCA TOK B KATYIIKE [IPH BBEJECHUM B Hee MPSAMOTO MaTHHUTA?

38. lIpsMostHEAHBIH IPOBOAHHK ATHHO 0,5 M IBMKETCH B MATHHUT-
HOM TIOJIe CO CKOPOCThIO 6 M/¢ o vriioM 30° K HanpaB/IeHWo BEKTOPa
uHAYKINY, OnpeferuTe HHAYKIHIO MATHUTHOTO 11015, eCJI B TIPOBO]-
HuKe Bo3HHKaeT J3/1C anekTpoMarsuTHOH HHAYKLUHK 3 B,

39. CxopocTd MeTAWEro ropU30HTAILHO caModieta 900 kM /4. Boiunc-
nure D/1C MHAYKITHY, BO3HUKAOLIYIO HA KOHIAX KPBIIEER 3TOTC CaMO-
7IeTa, eCIV BePTHKAMLHAS COCTABASIOIAA WHAYKIMY MaTHATHOTO TI0JS
3eman pasa 0,5 - 1074 T, a pasmax KpeUibes camosieta 12,5 m.

Pnc. 36 Puc. 37
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40. B oHOpOAHOM MATHHTHOM TI0Je, HHAYKINA KOToporo B, pas-
[IOMEPHO BpalMaeTcst KaTylika u3 N BUTKOB MpoBoaoku. Yucnao obo-
pOTOB KaTYIIKK 34 1 ¢ paBHO 7, niomaas cevenust karymku S. Och
BPANIEHHA MePIeHAWKYISIPHA OCH KaTYIIKH M HaIPaBA€HUIO MarHuT-
Horo noJis. Barvuceante Makeumansuyio 0C HHAVKIEM BO Bpallalo-
neiics KaTyIIKe.

41, Pamka, uMeromas 25 BUTKOB, HAXOMNUTCS B MaTHHTHOM mtose. Omn-
penemrnare I/ C MHAYKIIHH, BOIHMKAIONIYIO B PAMKE ITPHU U3MEHCHUH Mar-
HUTHOTO ToToKa B Hett ot 0,098 1o 0,013 B63a 0,16 c.

42. Ilpamoaudeiinmii npoBoaHrk aanusol 0,86 M asuxe1cs co CKo-
pocThio 14 M/c B oiHOpoaHOM TIose ¢ mHAYKIMeit 0,025 Ta. Onpeaenu-
T€ YTOA MEKIY BEKTOPAMH HHAYKIUH TTOJIS M CKOPOCTH, €CIH B IIPOBOA-
ke cospaetcs 31C 0,12 B.

43, IlpaMoAHHEeHHBI TPOBOAHMK ABUXKETCS O CKOPOCTBIO 25 M/C B
0JHOPOAHOM MarHMTHOM Dioute ¢ uHAYyKuMei (0,038 Ta mepnenankyaap-
IO TUHUSIM MATHUTHOH WHAYKIHY. YeMy paRHA IMHHA IPOBOJHUKA, €CAU
HATIPSIKEHME Ha ero KoHpax 23 MB?

44. B BePTHKAJIBHOM OJHOPOAHOM MATHUTHOM moJie (puc. 38) ¢ uH-
aykudeii 0,2 Ti nocTynaTeapHO ABHKETCS TOPH3OHTAIBHO PACTIONCKEH-
sl posoaHIE FauHOH 0,5 M co ckopocTbio 10 M/C Tak, ITO BEKTOP CKO-
pocTi 00pasyer ¢ BEKTOPOM MarHMTHOM HHAYKIMHA yroa o = 30° H ¢ 1po-
sonHuKoM yroa 3 = 60°. Onpegeaure 31 C HHAYKUNN B IPOBOHUKE.

45. Kaxo#t zo/pkHa 6bITh 2JHHA aKTHBHOI 4aCTH IPOBOAHHKA, ABH-
kKylLIerocs co ckopoctsio 10 M/c B MaranTHOM noste ¢ uaayknuei 0,8 Ta
NEPHEHIUKYAAPHO HAIIPABJEHUI) MOTOKA, YTOOBI B MPOBOTHHKE UHIY-
nuposanacek I/ C, pasHada 8 B?

46. Onpenemute 3HaveHne 3/ C, MHIyUHPYeMOil B IPSIMOM IPOBO/J-
I1MKe, KOTOPBINA MeEpeMELIAeTCsl B MATHUTHOM II0JIE CO CKOPOCTRIO 7 M/C,
ccau ero auea 0,4 M, a MarantHasa uaayknusd 0,9 To. Pewurs 3anauy
JLI CJydasi, KOTHa yrof, ToJ KOTOPHM NPOBOAHHUK IlepecekaeT NoJe,
papeH 30°,

47. [1psimoit mpoBoaHHK JaHHOH 0,3 M nepecekaeT MarHATHOE T10Je
nog yraoM 60° Kk MArHUTHOR MHAYKIME co ckapocTeio 6 M/c. Onpene-
JIHTEe MArHUTHYIO HHAYEIUMO 1mosst, ecan 3/1C, mAAyIUpYyeMas B IIpo-
BOTHUKe, pagHa 3,2 B.

48. MHAYKTHBHOCTE KaTYIIKH
¢ cepaeuHuKoM pasHa 22 I'n, cuaa
roxa 10 A, Kakasa 2/1C camMonHAYK-
((UH BO3HHKHET B KATYILKE, €CJTH 1€l
pa3MBIKAOT, U TOK 32 0,1 ¢ paBHOMep-

1O ClIaZaeT 40 HyJd? a

49. [Ipu Kakoi CKOPOCTH U3MEHE-
1115t TOK2 B 0OMOTKE 31eKTPOMArHH-

T4 ¢ HHAYKTHBHOCTEIC 2 [ cpediee
snadenve 3/C caMOMHAYKIIMHE paB-
5o 20 B? Puc. 38

L

71



50. Kakosa MHAYKTHBHOCTD APOCCES, €CIH IIPH CKOPOCTH HaMeHe-
HHs B HeM cuibl Toka 80 A/c 31C camounaykumnu pasia 30 B? OTser
Boipasute B I'n, M, MklH.

51. /IBe KaTYNTKH HAMOTAHBI HA OJHH CEPACYHHMK. VIHAYKTHBHOCTh
katymex 1,6 u 0,1 I'n. Bo ckoabko pa3 B nepBoii KaTyIHKe YHCIO0 BUTKOB
6osiblIe, 4CM BO BTOPOH?

52. Kakosa HHAYKTUBHOCTH KATYLIKH, €CAH ITPH IOCTELIEHHOM H3MeHe-
HuM Toka o1 5 10 1 A 3a 0,1 ¢ B 11eii Bosaukaet 9/ C camonnnykxuuu 20 B?

53. Ilacck aBTOMOGUIIA 1 OCH KOJIEC COCTABISAIOT 3aMKHY THIH TTPO-
BOAUMBIH KoHTYp. MHAyuHpyeTcd M B HEM TOK IPW ABMKEHUH aB-
ToMODOW/I5t?

54. CKBO3B OTBEpCTHE KATYIUKH [1aA3eT MarHuT. C OAMHAKOBBIMHU JIH
YCKOPEHMSIMH OH JIBUXKETCS [IPH 3aMKHYTOH B PA30OMKHYTOM 06MOTKAX
KaTyIIKA?

55. B counnennn dpaniysckoro dusuka Aparo <[poM 1 MOTHHS»
[PHBOAUTCA MHOI'O C/YUA€B TIEPEMATHHYHEAHUS KOMITACHOH CTPEJIKH,
HaMarHMYUBAHUA CTAABHBIX [PEIMETOB HOA AeHdcTBHeM Moanuu. Kak
MOKHOQ OGBACHHTE 3TH SABJICHUA?

56. B y3KkyI0 Wenb MEXAY A0CKAMH TI0JIa YNATA CTATHHAS HTOMKA.
Kak BHIMYTB UTOJIKY, NICIOAB3YHA MAarinT, KOTOPEIH 1€ TPOXOAT B e,
M TOHKYIO JKeJe3HYI0 1/IaCTUHKY 7

57. Movemy KyCOK Xe1e3H0M IPOBONOKY, IIPHTAHYBLIHCH K OAHOMY
U3 TIOJIOCOB 110IKOBOOOPA3HOr0 MaTHUTA, IIPHTATHBAETCS BTOPHIM KOH-
[IOM K APYTOMY TOJTIOCY?

58. ByaeT a1 HaMarHMYeHHAs 110J10Ca, COTHYTas B KOJAbHO, HPHUTATH-
BAThb CTAJIbHBIE [IPEJMETH!?

99, Kakoil noaioc HOABHTCA HA LLUIAKE TBO3AA, €C/AH K ero 3a0CT-
PEHHOMY KOHIY PUOIU3UTh CEBEPHBIH NOAOC CTATRHOTO MarHuTa?

60. Kakx Mo:XHO GBICTPO Pa3aeTnTh CMEIIABLINECS HA TIOJTY MacCTep-
CKOH >Kesle3nble U NHHKOBLIE OIMAKH?

InaBa 4
KOJEBAHUA U BOJIHDI

4.1. MexanndecKkHe 1 e KTPOMarHATHbIE
KoJIe0aHHA U BOJHBI

Teopem-lecxne CBEJCHHA

OCcHOoBHBMHA lapaMeTpaMH KOJIEGH.TEJH)HOFO ABMOKEHHA ABJAANTCA
nepuod T v wacmoma v, KOTOPLIC CBA3aHR MEX/TY CO00I COOTHONTEHEM

T=1/v. (116)
Ob1mMit BUA ypasHerus eapMOHUMECK020 KOAEOAMENBHOZG OBUNCEHIUS
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z= Asin (Wt + vy), {117)

I/l £ — CMelIeHHe Tella B MOMEHT BDEMEHM { OT MOOKEHHA PDABHOBE-
cust; A — ammanTyaa; (wi + o) — dasa; @y — HavameHad $asa; w —
KPYIoBas 4acToTa KoaeDaHuii.
Kpyeveas vacmoma ¢Bsi3aHa C 4aCTOTOH H 1IEPHOAOM Kosrebaduif co-
OTHOLIEHHEM
w=2nv=2x/T. (118)

[Ipn HavansHOH (aze py = () YpaRHeHKRE TAPMOHUYECKOTO KoJeha-
TeJIbHOTO ABHAKEHHSA MPUHUMAET BH/T

2= Asinuwt. (119)
ITepuos cobcTBeHHbIX KOJTEGAHU A MATEMATHYECKOIO MasTHUKA
T =2=l/g, (120)

17le [ — IJUHa MAasTHHKA; g — YCKOpeHHe cBOOGIHOTO TIafIeHH.
Cropocma v pacnpocmpanenius KoiedamenbHoz0 OBUNEHIS 3ABUCHT
(T CBOMCTB CPeJIbL;
v=X/T=v, (121)

t/1e X — JIJIMHA BOJTHBI, XapaKTepH3VIoNUIad PACCTOAHME, Ha KOTOPGE pac-
HPOCTPAHAETCS BOTHOBOW [IPOLECC IPU CKOPOCTH v 3a Bpems T. Ilpn
CJIOMKEHUH IBYX KOTePEHTHBIX BONH OT ABYX HCTOYHHKOB KoJebaiimii
HMeeT MeCTO SIBJIEHNE unmeppepenyuy — ycunerus (um ocnabienne)
AMILIMTYIBL KOTeOaHui B onpeeeHHEIX TOUKaX. Ecni pa3HocTh X0a
BOJIH B JaHHOH TOYKe

Ar = (2k+l)%, (122)

rie k= 0, 1, 2, ey 1 — LOEJBIC YHUCJA, TO B AAHIOH TOYKe aMILIUTY Da
konebaHHH MakcUMaabHO ocnabnsietcs (A — min). Ecau pasHocts
X044 BOJH

Ar— 2%, (123)

TO B IRHHO# TOWKe aMITH1 YA K0Je6aHui MAKCHMAJIbHO YCHIMBAETCH
(A — max).

B komebaTespiom KOHTYpe nepuon T 3/MeKTPOMArHUTHRIX Kaseba-
W 32BUCHT OT MHAYKTHBHOCTH L, eMKocTa C ¥ onipeienseTcs 1o gop-
myae Tomcona:

T =2w/LC. (124)

IIpumepni pemrenss 3agay

3aazaya 1. Yactora konebanmii crpyus 196 Tu. Beruncnute neprop
KogeGaHui T.
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Hamo:v=196c"L
Pemenue Ha ocrosanuu cdopmyaast (116) moxyunm

T=1/v; T'=1/196 ¢! = 0,005 c.

3anaua 2, KonebaTeqpHOE IBMKEHHE OMHCHIBACTCA VDaBHEHHEM
z = 0,06sin (12,56t + 0,6). Onpeaeante aMnauTyay A u mepuosg xose-
fanns T.

dauno: z=10,06sin(12,56¢ + 0,6).

P e e H 1 e. COnocTaBuM JaHHOe YpaBHEHHE C YPaBHEHHEM IapMo-
HUYECKOTO KonebaTensHoro ABWKeHus (117), sanucanuniM B 0b1eM
BHJIE

z= Asin (Wt + gy).

MpupaBHAB K03(bpUIIHEHTH IPH OAMHAKOBBIX UJICHAX, MONYIHM
A = 0,06; wt=12,56¢; w = 12,56 ¢~'. W3 Buipaxenus (118) cneayer, uto
2 2-3,14
w 12,56
3amaua 3. MaTeMaTHueCKHH MAATHHK COBEPLIAET KOeDAHUS ¢ Yac-
toToi 4 [11. Berauenure 1uHy [ nogseca.
Janoiv=4c¢L
P e e uue. M3 cootHomenuit (120) u (116) caenyer, uto

05¢

1
V= —,
2nl/g
Orryaa
9.8
it 631 "

3aaava 4. Beruucaure CKOPOCTh ¥ PACIIpoCTPaHeHHs KoaebaHUi
B METAJLJIMYECKOM CTePKHe, BBI3BaHHLIX y/IapaMH THEBMATHIeCKOTO MO-
JIOTKA, €CJTH TIPH yapax vactotoit 50 I B MeTante Bo3OyKaaioTcs BOI-
HBI THHOH 117 M.

Hanov=30c !, x=117Tm

Pemenue. IIo dopmyse (121} nmeem:

v=Av; v=117-50= 5850 /.

3agaua 5. PasHocTb BOJIHOBBIX Iy TeH ABYX HCTOYHUKOB KOTeOaHHA
B JAHHOH TouKe pasHa 2 M. CKOPOCTb PacrpocTpaHeHust KomebaHuit
paeHa 320 M/c, a yacToTta koaebanuit — 250 [T, YeunusawTes MK oc-
nabasiores KosebaHus B JaHHOM TOUKe?

Hano Ar=2wm,v=320m/c,v=250c"".

Pemenue. s Toro 4yropl OTBETHTb Ha [1OCTABAEHHBI BOTPOC,
CJI€IYET ONPELL/HTb, YETHOE MW HEUETHOR YHCA0 TIOJYBOIH VKbl
BaeTCsa B Ar:
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po Ar _ 247
N2 N

Ecan noayyeHHoe 3HayeHMe n — 4YeTHOeE, TO, COTNACHO dopmyre
(123), npousoiiaer ycurenune xoaebDaHuil, eCid n — He4eTHOe, KoJeba-
nud ocaabsres. C yueroM dopMyabl (121) noayyeHHoe cooTHOLIENKE
MOJKHO TIEPEIINCaTh B BHAE

n_2AT‘U_2-2-250
w320

Tax xak pasHOCTBL X072 ABYX KOTEPEHTHBIX BOJH PABHA HEWETHOMY
YHCJY IIOIYBOJH, B PACCMATPHBAEMOI TOUKe cpensl Koaebanus ocabd-
JSTIOTCSL.

3agaua 6. HaliTi 4acTOTy v COGCTBEHHDIX /IEKTPHYECKUX Koseba-
IHH B KOHTYPE, COCTOAIIEM U3 KAaTYITKH HHAYKTUBHOCTBIO 3 MI'H 1 KoH-
JlercaTopa eMKocThI0 3 MrD.

Javo: L=3mIu=3-103Tu, C=2mMxD =2 105D,

Pemenue Ha ocroparnu popmya (116) u (124) Haitzem

=1/T =1/2=JLC;

v = L
2.3,14+/3.10-3.2.10-5

= 3,125.

= 2057 T

BD]’[pOCbI H 3aJaHHA

Mexarnuueckue xorebanus u 36yx
1. l'apMonMUeckoe KomehaHne MATEDHATLHOM TOYKHU 3aaHO YpaBHe-

2w .
HUEM T = Z,, cos—T—t. Kakoll 1yTh IPOXOZHT TOYKA B 3TOM JBHKEHUH

32 BpeMs 7

2. Tlpu pacyerax, He TPeOYIOUIMX BBICOKCH TOYHOCTH, IEPHO, MaTe-
maryyeckoro masitiuka 1% = 41, Obocuyiite s1o npubamxenne. Kaxywo
OTHOCHTENBHYIO OIMHOKY AOTYCKAT B TakoM npubmmkennn? Boc-
[10IE3YHTECE MUKPOKATEKYIATODOM TIPH TIOACUETE.

3. Kak usmenuTcs nepuos KojeOaHuii MasiTHUKA, €CJIH ero NepeHec-
Y H3 BO3/JyXa B BOLY?

4. Kax usMeHHTCA neproa KouebaHuil MaATHUKA C JKeTE€3HbIM IIapH-
KOM, €CJIH TIO/l HUM TIOMEeCTHTb Mar{utr?

5. bynet nu coBepmats KoslebaHUS MATEMAaTHUECKU MASTHHK BHYT-
PH KOCMHYECKOTO KOpabaa-cIIyTHUKA, ABMKYIIETOCA TI0 KPYTOBO# op-
Oure BOKpYT 3eman?

6. Kak 06 BACHUTD, YTO 3BYKH OPKECTPA, PA3JIHYHbIE 110 BHICOTE TOHA,
JOXOAAT 10 CAYIIATeAA OTHOBpEeMeHHO?

75



7. 3aBUCHT JH TICPHOI KoJebaHuil Kadenedl 0T TOTo, KAK KadarTes
HA HUX: CHASA WK CTOA?

8. MLt 3anucy KOACOATEIBHOIO ABUKEHHSL MCLIOAL3YIOT BOPOHKY B
BRUIIE KOHYCA, HATIOTHEHHY10 TeckoM. [Tecok BHICKHIAETCS U3 BOPOHKY H
OCTaBJIseT ¢JICl Ha ILIACTHHC, PABHOMEPHO TepeMeNIaioiiedcs Mo Bo-
POHKOH. M3aMeHsAeTCA I yacToTa KoAebani TAKOTO MasiTHHKA 1O Mepe
BBICBIIAHMS 1IECKA?

9. [lns Kakoil Iemd «UeueBHIld» MAATHHKOBEIX YACOB He 3aKperia-
eTCS HEMIOBIIKHO HA ero CTepiKHe, 4 Ha/[EBAETCS HA Hero TakuM obpa-
30M, UTO ee MCXHO llepeMellaTh 1o 3TOMY CTepKHIO BBEPX ¥ RHU3 U 3a-
KpemisaTh Ha 1060l BEIcoTe?

10. Ecain HacTeHHble MasTHHKOBBIE Yachl OTCTAIOT, TO UTO HAA0 CAe-
JIaTh, YTO0BI BOCCTAHOBHUTL [IPABU/BHOCTD HX X04a?

11. [lpucaymaiiTech K X0/Ly pa3sHbiX 4acoB. JIETKO 3aMETUTS, UTO ITPO-
JOJDKBTENBHOCTE «THKaHbs» YACOB PA3HBIX MAPOK HEC/IMHAKOBA, XOTS
BCE OHU UCIPAaBHO OTMEPAIOT IPHBHIYTIbIe HAM MPOMEKYTKH BPCMCHH B
CeKyH/1ax, MUHYTaX, yacax. Kakye mpoMexXyTKH BpeMEHH OTMEPSIIOT 4achl
CBOMM <«THKAHBEM > ?

12, 3aBucuT ¥ AHePrust Kodebanuil 0T 4aCTOTH K0JAeHATCIBHOTO
npouecca?

13. TombKO U OPY COBMARENUH YACTOT CODCTBEHHBIX M BLIHYK/AI0-
HIMX KoJae0aHNH YRETUYUBALTCA AMILTHTYAa KOTeGarnii?

14. B Begpe vecyT Bopy. Ecnu Begpo HauMHaeT CUILHO PACKAYHBATD-
€51 ¥ BOJA BBITIJIECKHBACTCS, IOCTATOMHO U3MEHHTD YACTOTY TATOR, YTG-
Oul ATO ABJAEHUC LIpeKkpaTHioch, [Toyemy?

15. /114 3auThl TOPTORBIX COOPYXKEHHI 0T MOPCKHX BOJIH aKBa-
TOPHIO LIOPTA OrPaX,/1a0T CIVIOMHOM KaMeHHOH cTenoii-monoMm. [lo-
YeMy Hedb3s OFPAHMMUTHCA YCTAHOBKOH TOMBKO OTAENBHBIX CBail,
pas/le/eHbIX TPOMEXKYTKAMH, KOTOPBIC MOTJIOIMAnN Obl 3HEPTHIO
MOPCKHX BOJAH?

16. Ilouemy 11pn HEKOTOPOH CKOPOCTU ABHKEHHS OKOHHBIE CTEK/Ia B
aBTOOyCe HAYMHAIOT Apebeskary?

17. Korsa nuckosoll minoit HaYMHAKT NePCHHINBATD JOCKY, CiThl-
IleH BBEICOKHK(E 3BYK. I10 Mepe TOTO Kak ITHIa BXOIUT B AOCKY, 3BYK IIOHH-
Kaetcd. [Touemy?

18. B xakoM ciyyae KaMepPTOH 3BYYHMT AOJBIIE: €CJIH €r0 AePKaTh B
PYKe HJTH VKPETTHTEL Ha pe30HATOPHOM ANiMKe?

19. B kakoM cli1yvae XaMepTOH 3BYYMT TPOMYE: eCJH erTo JAepXKaTk
B DYKE WM TIPHIKATH €r0 HOXKKY K KpPBILIKe 10137

20. ITpoaoabHBIMYH UM NOIIEPEYHBIMH ABJISIOTCS BOJHEL, BO3GYKAa-
eMhle B TUTapHOH CTpYHE, B BO31yxe?

21. PacckasnsiBaloT, 4TO KOTAa beTXoBeH MOTEpAN CIyX, OH, TEM He
MeHee, CAYIIAJ UTPY Ha POslie, HO INA 3TOTO TIPHMAKHMAT OHIT KOHel]
TPOCTH K POSIN, & APYIOi — CkuMat 3ybaMu. MoxKHO W BEPHTS I10-
JN0OHBIM paccKazaM?

22. /las vero cMBIYOK Mepeal NTPoil HATUPANT KaHUQOMLIO?
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23. [poMKOCTb BOCIPMHHMAEMOIO 38y Ka YOBIBaeT 06paTHO NIPoNop-
(THOHAJIBHO KBAAPATY PACCTOAHMS 0 UcTOUHHKa. CayluaTeasb, CHAS-
1N B NATOM PSAY, HAXOAWTCA OPHOIUIHTEILHO BTPOE AQIbLIE OT MY-
SBIKAHTA-UCIOAHMTEIA, YeM CUAAIWI B iepBoM paay. OnHako ycio-
BHA CABIMIHMOCTH B 0O00MX CIydasaX Maa0 OTIHYAIOTCS APYT OT JAPYTa.
[louemy?

24. ToAoc cabIIeH Ha G0IpIIOM PACCTOSHIH, HO CJIOB MHOTAA pa3oh-
paTh Heab3st. Yem 3T0 0OBACHUTL?

25. MoyeMy UHOT/a JAETYUHe MLILIM CALSITCA Ha [OJIOBBL JIOEH?

26. [ToyeMy B NOMENIEHHH PAAHOIPUEMHHK 3BYIHT (Gosee rPpoMKo,
YeM Ha OTKPBITOM BO3JTyxe?

27, Tleproa koneGatiust npyxuHst 0,5 ¢. Boiunciaure yacrory Kone-
GAHMH.

28. YacroTta koj1e0aHHil HOXKEK KaMepToHa «1sT» coctapiasteT 440 Tu.
Cupeaeanre nepuoi KoTeOaHUH HOKEK KaMePTOHA.

29. OupejieanTe JTHHY MaTEMATHUECKOTO MASTHHKA, KOJIedimolle-
rocs ¢ yactotoit 1 [ rpu g == 9,8 M/c2.

30. /lano ypaBHeHHe rapMOHHYECKHX Koaebanuii: © = 0,2sin (6,281).
Qupenesure aMILIMTY 4y H IEPHOL KoneOaHH .

31. Hanmuivre ypaBHeHHe IFAPMOHHAYECKHX KOTeH6aHUI TOUKH, HMe-
e Hanbobinee oTkjIoHeHHE 30 CM OT TOJOKCHAS PABHOBECHS H CO-
sepimasomei 50 noauex xoaebannii 3a 1 mun 40 c.

32. IMe10T T MeCTO B BOJIHE B3aMHbie NPE0OPa3oBanUsT KMHETH-
4eCKOM SHEPrUH YACTHIL Cpeibl B HOTEHITHANBHYIO H HA000POT Kak MpH
KOIEOATENBHBIX IBHKEHNAX?

33. /Ise BONHBI, NOIYYEHHBIE HA BOLE, PACHIPOCTPAHAIOTCSH HABCTpE-
qy IpYT ApyTy. YTO MOMKHO HAOMIOMATEL B TOUKE CXMKICHUS BOJH, €CIH
|)A3HOCTD X042 BOJIH paBHa 13,2 M, a ;uMHa BoaHBL 1,2 M?

34. [epsoiii packat rpoMa goulen o Habmonarens yepes 8 ¢ mocme
TOro, Kak Huiia 3aMeveHa BCTIbINKa MoaHun. Ha KakoM pacCTosiHHH OT
1abaogarens BOHUKIA MOJIHUS?

35. Kaxoii 0yTe MpOHJeT yIBTPasByKOBasi BOTHA AAMHOH 3 cM 34
0,001 ¢, ecau resepaTop, HCIYCKAOMWM I TAKHE BOJHBL, paboTaeT Ha vac-
rore 1 MI'n?

36, Ina 06paboTKH TBEPABIX MATEPHANIOB {TEPMAHKI, KpeMuMil, aa-
Ma3 U T.1.) IPHMEHAIOT yﬂb"rpaaByKOBoﬁ cranok. Onpexenure yacTorty
Y/1apoB YILTPa3ByKOBOT BOJIHB 110 abpaswBy, pa3pylIaioIieMy MaTepH-
W1, ECIIH TIEPHOJL MEKAY yaapaMu 5- 1077 ¢

37. JleTyuast MbIlllb W3/IA€T YIBTPA3BYK, 4 3aTEM Y/IABJAUBAET 3XO, OT-
PAKEHHOE OT MPEMSTCTBHS. TakuM 00pa3oM JeTy4as MbIb ¢ ITOMO-
NI 3BYKOBLIX BOJTH KaK Obl OUIYITBIBAET IIAXOAAMECH 1IEPe;| Hell mpea-
meThl HacTora 3BYKOB, H31aBaeMbix JeTy4eil MuIlbio, focTuraeT 530 klu.
Hemy paBHA AAMHEA 3BYKOBBIX BOAH, H3JMYYaeMBIX JIeTyUeH MuIho?
CKOpPOCTDb 3BYKA B BO3AyXe MPHHATL paBHOH 340 M/c.

38. Ha kakoM pacCTOSIHHM HaXOAUTCH JAeC, €CJIH IX0 CAbIUIMTCSA de-
3 2,3 € 10CAe HPOH3HECEHHA 3BYKa?
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39. Kax H3MeHHTCS 3ByYaHWE HOTH «s» (4acrora Kojebanui
440 I1), 3anncanHoi Ha TPaMMOGhOHHOM TUTACTHHKE, £CTTH IUCK TPOMI-
poiBateist Oyvaer aexare He 33,3, a 43 o6opoTos B 1 MHH.

40. Onpenenute CKOPOCTE 3BYKA B BO/E, €CIH KOJIeDaHHS C [IEPHO-
aom 0,005 ¢ BBI3HIBAIOT BOMHY AMHHON 7,175 M.

41. Kaxoe BripakeHHe BEPHO:

1) Besikoe 3By4aniee Teao Koaebaercs;

2) BesAKoe Koneburomeecs Teno 3By4uT?

OTBeT oOBACHHUTE.

42. MaTteMaTH4YeCKHI MASTHUK, IPEACTABATIONIHI COOOM MAPUK Ha
TOHKOM HHTH, OTKJIOHAACH OT NOJOXKEHHS PaBHOBECHS, TTOJHAMAETCS
Ha BRicoTY 10 cm. C Kaxol CKOPOCTBIO LIAPHUK MasgTHUKA IIPOXOIUT MO-
JIOXKEHIe PABHOBECHS ?

43. IlpuseanTe B komebaTeNbHOE IBUXKEHHE IPY3 (IAHKY ), HOABEILeH-
Hbli1 HAa pe3uHOBON HHUTH (mpyxuHe ). CKONBKO KoneGanuil COBEPITUT
rPy3 40 NOJHOTO 3aTyXaHus Kosaebanuil B BO3Zyxe, a 3aTeM B Boae? Ha-
YasnbHas aMILTUTYZA koJjieGaHuil B 060ux ciayuasax 10/KHA OBITh OAHHA-
KOBOI. Kakoit BRIBOIX MOXKHO C/Ie/aTh H3 IPOBEAEHHBIX OIBITOB?

44. PaccunuTaiTe H H3TOTOBBTE MASTHUK ¢ ToymepuoaoM 1 ¢. Masi-
HEK coBepluaet cBoboanbie Koaebanus. 3sMeHsAeTCs M P 5TOM CHIa
HaTsDKeHHA HUTA MasgTHHKA? HavepruTe rpaduk 3aBUCHMOCTH YacTo-
ThI KONeGaHuil MasTHUKA OT ero AnuHsbL. [lodemy QJiMHA MasATHHUKA B
HaCTEHHBIX Yacax-XoAuKax aApyras? Caenatite 06061a0LIHE BBIBOIbL.

45. OcTOpOXHO BEIBEIHTE U3 IOJOKEHUA DABHOBECHS PHIYAKHBIE
BecHl ¥ HabuopanTe 3a KosebaHusMH yammek, Uto obimero u pazanyHo-
r0 B UX KoJleHanmsix ? Kakue npeobpasoBanys SHEPIMH IPOUCXOAAT HIPH
KonebaHuAX Yalex?

46. UccaenyiTe TpYHTOBYIO IOPOTY, TI0 KOTOPOM COBPEMEHHBIE MHO-
FOTOHHbIE CAMOCBAJIEL BO3AT M3 Kapbepa KaMeHb, TIECOK, He6eHb, TTHHY.
[Toyemy Ha TaKol JOpOre ¢ TedeHHEM BpeMeHH 00pasyIoTCs NEPHOAM-
YeCKH TIORTOPSAONIMECST BIaJAWHBL M 6yrper? Choesaite 3apUCOBKH H
06BACHUTe HAOMIOAAEMOE ABJICHME.

47. ViHoraa npu onpejeneHHol CKOPOCTH paboThl IIBEHHON MalH-
HbL CTOJ, HA KOTOPOM OHA YCTAaHOBJEHA, HAYMHAET BUOPHpOBaTh. [lo-
cTapaiiTech DpPOHAOMIOAATD 3TO ABJIEHHE H OOBICHHTE €TO CYTh.

48. Ecnu Benpa ¢ BOAOH HeCTH Ha KOPOMBIC/IE, TO IIPH OLpefe/eH-
HOM TeMIIe X0gb0bI OHH HaYHHAIOT CUJIBHO PACKAYMBAThCH, BhisicHuTe,
IPH KaK{X yCJIOBHAX 3TO BO3MOXHO. Kak 0OBACHUTL 3TO sSBIAEHME?
Kak yMeHbIINTh pacKkaunBaHue Beaep? Kak nsGexartsh paciieckuba-
HUA BOJH?

49. IlpoBeauTe no 3y6H11aM pacuecky JUCTKOM KapTOHa WIH TolacTol
6ymaru cayana 6bICTPO, a 3ateM MeAneHHo. Koraa seyx soine? Ot uero
3aBHCHT BbICOTA 3ByKa? ObbsicHuTe HabmozaeMoe ABneHne. Kakyio aa-
KOHOMEDPHOCTE Bbl 0OHApYRUIH?

50. IloyeMy npu mpoBepKe KoJec BATOHOB BO BPEMS CTOSTHKM [10€3-
IOB Ha Y3JI0BBIX XKe/Ie3HOJOPOKHBIX CTAHIIMAX UX OOCTYKHBAKOT MOJIOT-

78



KOM ¢ JITWHHOM JepeBsSHHOM pyukoii? Kakoe dusnueckoe gB1eHne Ipy
ATOM HCTIOAB3YETCA?

51. MonpoByiiTe He1aTh pYKOH HeGOMBITHE, BO3MOXHO 6osee OBICT-
pHie KoJebaHus ¥ oIcTuTaiiTe, Kakoe Haubosbiee YucaIo Kosedanuii
B 1 ¢ BaM yaaercs mocTurayTh. JaioT aM KojebaHus pYKH YJAOBUMBII
yxoM 3ByK? Ilpu kaxoii yactore?

52. MonsiTaliTech HETPOMKO IETH B ycTYI0 GaHKy. [TpH onpeneneH-
1I0M TOHE 3BYK O4€Hb YCUIMBAETCH, a barka 3aapoxut. Ilouemy? Vc-
cJeAyiiTe, Kak 3apucsAT adbekT oT pasmepos Oanku. Caenaiite BHIBOALL

53. B noMamHux yCA0BHAX H3YYHTE, KAK BIMAIOT HA IPOMKOCTE 3BY -
Ka 3aHaBecku W Markas mebesanb, Hasuaue KOBpoB, Criocod HeCTenoBa-
HuA npeaoxure caMy, Crenaiite 0600ma0MMH BBIBOL.

54. TocTaBsre OyMAABHUK Ha cTOM. CABINTHO JH €T0 TUKaHbe, €CIN
Brl HaxoauTech Ha paccTosuuK 1 M oT Hero? IIpuaoxuTe yxo K cToay
TIPUMEPHO Ha TAKOM K€ PACCTOAHUM OT OyamabHuKa. CIbIIHO 14 THKA-
1be Teneps? [Topropute OubIT, NOCTABMB OYIMIBHUK Ha OVMary, Bary,
KYCOK TKaHH, METAJTMMECKYI0 WJIH CTEKASHHYIO ILTACTHHKY, Oioaue.
3amumuTe Bamw HadmoneHUS U caeTaiiTe BLIBOZ O llepeaye 38YKa pas-
AWYHBIMYE TedaMmu. [IpuBesuTe NpUMeEPE! XOPOIIUX U IIOXMX NPOBOA-
HHKOB 3BYKa.

55. Ycranosure, no4eMy TeaerpadHhle MPOBOJa «TYAAT» aXke MPU
HE3HAYMTEARHOM BeTpe. IIpH KaKoM HAIIPaBIeHUH BETpa «TYAEHHE» IPO-
BOIOB MakcuMaiabHoe? [lovemy? Byaer an Habiaonarbea 9TO siB/leHHe
B 6C3BETPEHHYIO TOTOAY ?

56. IIpu KAKOM MHHHMAJIBHOM PACCTOSTHHH BOZHUKAET 3X0. Crocob
olpeneNeHust IpHAYMaiTe CAMOCTOATENEHO. B GOMBIINX mOMeIeHusX
BCersia ecThb 3%0. IIposeprre 310, [loMe3Ho HAKM BPeAHO OHO 715 Teat-
PaIBHOTO, KOHIEPTHOTO 351087 [loueMy Mbl He CJBIIMM 3X0 B 00bIU-
HOM >KMJI0/ KOMHaTe?

57. PaccmoTpuTe 4epes JyIly IOBCPXHOCTD TpaMILTacTHHKH. Kako#
BUT WMeeT 3ByKoBas Gopoanka? Ilouemy? Ecam U3MEHHTH CKOPOCTB
BpallleHus JMUCKa, TO U3MEHUTCS M 3By4YaHHe rpaMiutacTuHikd. Kak n
MO4YCMY H3MeHUTCH 3ByK? TloueMy crapas rpaMILIACTHHKA 3BYYHT XYIKe?
3aueM MeHH10T WEIY B 3jeKTpodoHe? PaccMOTpUTe J0ATOUTPAIONLYIO
ILTACTUHKY ¥ CPAaBHUTE ee ¢ 0OBITHOI. 3a CYET 9er0 YBeIHTIMBAETCA ATH-
TeIbHOCTD 3BYYaHUA?

58. [loyeMy KOHLUEPTHbIE 3aIbl OOBIYHO CTPOSIT Y3KUMH, ¢ BLICOKAMU
noroaxamy. [Toyemy axycTiKa 3a71a, 3aMIOTHEHHOTO 3PUTEAAMI, HAMHOTO
Jyylie, 9eM JIyCTOro?

59. PaccMOTpUTE AETCKYIO HTPYLIKY <«IIOIOIMHA BOIYOK». OOBACHH-
Te, Kak MpH BPAIleHHH BOTYKA BO3HHKaeT 3ByK. Kakue 13 BeuuuH, Xa-
PAKTepH3YIOMMX 3BYK (BRICOTA TOHA, IPOMKOCTB, TeMOD), 3aBUCST OT CKO-
POCTH BPAILEHKS BOJIYKA?

60. TlocTyunTe KapaHAANIOM IO MYCTHM OYTHLIKAM PasHOTO pa3Me-
pa. Kakue OyTeuikn u3gaoT 3ByK Bbiue? Uto a1o 3naunt? BossMute
HECKOTLKO OJAMHAKOBBIX OYTHLIOK ¥ HAIIOTHUTE UX PA3HBIM KOJLHYECTBOM
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BozeL [locTy4ure o HUM KapauzamoM. Korga seyk seiitie? Kakoii BeI-
BOJI MOKHO C/JIeJIaTh U3 TPOBEIEHHBIX OIIBITOB?

FrexmpoMaznummibie KOreOanus U 60AHbI

61. KonebaTeapHbli KOHTYD COCTOUT M3 KATYIIKH C HOCTOAHHON HH-
JAYKTHBHOCTBIO M KOH/IEHCATODA IIEPEMEHHOM eMKOCTH ¢ PA3IBUTAIONTH-
MMCS TIacTHHAMU. UTo HYKHO cIenaTh ¢ TIACTHHAME KOHTEHCATOPA,
yToGB HACTPOKTEL KOHTYD Ha npHeM Oosiee AMHHHBIX BOJIH?

62. TloueMmy HAIMHY TETEIEHTPOB CTPOAT O4eHb BHICOKUME ?

63. Ecnu BRIFOUEHHBIH KapMaHHBIH NPHEMHUK TOMECTHTH B KacT-
PIOJIO M 3aKPHITh KPBUIIKOH, TO PAIMOTPHEM CPa3y Ke MPEKPaTUTCS.
[Moyemy?

64. [loyemy co BpeMeHeM NIPeKPAIIAIOTCS 3JeKTPOMAarHUTHEIE KOJle-
6aHMA B 3AKPHITOM KOIeOaTEIBHOM KOHTYDE?

65. /a5 HACTPOKKY PaAHOTIPHEMHHMKA HA CTAHIHIO UAMEHAIOT cob-
CTBEHHYIO 4acTOTY KosebaTeabHoro KoHTypa. Kakue napaMeTpsi L uiu
(' npH 3TOM HU3MEHSIOT?

66. Kakoro mIpoHCXOXKAEHHNE «TPECKOB», KOTOPBIE MEIIAIOT IIPUEMY
paznonNepeiavy PaIuoNpPpUEMHIKOM?

67. [lodemy 2arpynHeHa PaROCBA3L HA KOPOTKHX BOJHaX B TOPHOH
MECTHOCTH?

68. [louemy yxyauraeTcs Wi¥ COBCEM TPEKPAIIAETCS PAAUONPHEM B
ABTOMOOMJISX 1IPH NpOe3ie UX N0/l MOCTAME WM B TOHHENe?

69. Kak H3MeHHUTCS YacTOTa 3MeKTPOMATHUTHBIX KOTeBaHNH B 3a-
KPHITOM KOJefHaTelbHOM KOHTYDE, CTH B €r0 KaTYIIKy BBECTH JKefe3-
HBIH CepaeyHHK?

70. Oupenennre MHAYKTUBHOCTE KATYIIKH KOMe0aTENbHOIO KOHTY-
pa, eCJIN M3BECTHO, YTO IPH eMKocTH 250 NP KOHTYP HACTPOEH B pe3o-
HAHC Ha AMEKTPOMATHUTHEIE KoaAebaHus AnHHoit BoaHpl 300 M.

71. CpapHuTe AJIMHY 37€KTPOMATHHTHOR BOJHB B JAHHOH cpefe C
JTFHOMH BOJTHBI B BAKYYME, €CH 3JeKTPOMarHUTHLIE KOlefaHus JyacTo-
roit 1- 108 [ BO30yxn230T B HEKOTOPON OAHOPOAHOH CPEAE HNEKTPO-
MarHUTHBIE BOJIHH AauRoIH 200 M.

72. MeTannonucKaTens IpecTaBaseT coboi TeHepaTop He3aTyxam-
wux Koaebanuii 3sykoBod gactoTel. Korja katymiky WHIYKTHBHOCTH
3TOFO FeHeparTopa HpUb/IDKAIT K MeTAIMYECKOMY IPEMETY, CKPBITO-
MY B 3eMJIe HiTK cTeHe, B TeJe(pOHHBIX HayIIHWKAX BICOKHMH TOH CMeHs -
ercs HU3kuM. [louemy?

73. KonebatenbHblit KOHTYP COCTOMT M3 KOHAEHCATOPA EMKOCTBIO
0,001 Mx® u katymku spHAYKTUBHOCTEIO 0,0001 [H. KaxoBsl mepuod u
4aCTOTa 57eKTPOMAarHUTHBIX KoAeDaHUI B TAKOM KOHTYpe?

74. B xaKoM AHanasoHe 1JTUH BOTH MOsKeT paboTaTs 1IPUEMHUK, €ClIH
€MKOCTb KOHAEHCATOPA B €ro K0/1e0aTelbHOM KOHTYDE ILJIABHO H3Me-
asaerca 01 50 go 500 1@, a MHAYKTHBHOCTD KATYINKH NOCTOSHHA ¥ PAB-
Ha 20 MkIH?
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75. JaapHocTh AeHCTBUA aBUAITHOHHON pajiMoI0KALMOHHON CTaH-
unu gocruraer 400 km. Uepes kakoe BpeMs BePHETCS B IPHEMHUK CTaH-
IHH OTPaXXeHHBH CHTHAT, €C/H [eb HAXOJNUTCS Ha MaKCHMAaAbHOM
paccToAHUM?

76. CymoBast paguoa0KAIMOHHAS CTAHLMS U3AVYaeT JIEKTPOMartuT-
nuie soanbl fauHoi 0,8 cM. Kakune paameps! AOKCH HMETh IIPeAMeT, 9To-
Ob1 €T0 MOXKHO OBLUTO OOHAPYKUTH C IOMOTIILI) CYAOBOTO PAHOIOKATOPa?

77. YeM OTANYAIOTCS 9JIEKTPOMATHUTHEIE H3NydYeHust suGparopa ['ep-
Ha H 32pSAa, ABIKYHIErOCS C IPOM3BOILHBIM, NEPUDIHYECKH [HEPEMEH-
HBIM, YCKOpEHHEM?

78. Kak M3BeCTHO, aHTEHHB! CHCTEMBI PafiHOBETAHASA MOHTHPYIOT
BEPTHKANBHO, 4 TETEAHTEHHH — FOPHM30HTANLHO. YeM oOBsACHUTH Ta-
Ky 0cO0EHHOCTE MOHTUPOBaHHS AHTEHH?

79. HaueprHTe cxeMy OTKPBITOrO KosreGaTelbHoro KOHTypa H 00bsic-
HHTE, KAKYIO POJb HIPAIOT B HEM AHTEHHA U 3a3eMJeHHe,

80. Kax a0/KHa IBUCathCA 9MEKTPHYECKH 3apsUKeHHasA 1acTHUA, UTO-
OBI OHA M3ANYYATA SACKTPOMArHUTHEIE BOJIHBI?

81. HazoBuTe 0CHOBHBIE CBOMCTBA 3JIEKTPOMArHHTHBEIX BOJIH.

82. Tlouemy MeTAaAAB OTPAXAT H TOIIONAIT 3AEKTPOMATHHT-
HbI& BOJHBI?

B3. HoueMy HEMOABIKHBIE ITEKTPHUYCCKUE 3apAAL He BlaHMOAeii-
CTBYIOT C MaTHUTHBIMH TIOJISIMH, @ [IOABHIKHbIE — B3aUMONEACTBYIOT?

84. Kakue XapaKTepHCTHKH DJEKTPOMATHUTHOTO [OJH TIEPHOAMYE-
CKH M3MEHSI0TCA B Oeryiueii /ieKTPOMarHUTHOH BOJIHE?

85. Kak ocymuiecTBisieTcs HacTpoOHKa pafHONIPHEMHHKA HA YacTOTY
PAAHOCTAHIMH?

86. BxniouKTe H BLIKTIOYHTE HECKONBLKO Pa3 OCBEINeHHE B KOMHATE B
TO BpeMs, Korja padotaer pagHonpueMHHK. YTo Ber nabmoazaere? [To-
yeMy Habmopaemn ¥ adpexr He 3aBYCUT OT TOTO, HA KAKYIO ANHITY BOJI-
Hbl HACTPOEH PagHONIPUEMHHK?

87. llouemy paboTaoHIMe 3NEKTPUIECKHE JBOHKH, IIBEHHbBIE MAIIH-
Hb, NIBLTECOCH], YTIOTH € TEPMOPETrYJISITOPaMH, JAMIIBL JHEBHOIO CBeTa
MOrYT OBITh HCTOYHUKAMH PagnolioMex. Hepeako yrsepKialoT, 4To pa-
OoTalolIue PeHTTEHOBCKKE YCTAHOBKH, 3 TAKXKe TPAKTOPHI TAKKE CO3/1a-
T pagHonoMexi. Tak T4 3To Ha caMoM Jene?

88. ITomectuTe paboTamoumii KApMaHHLIA PALHOIPHEMHHK B MeTAJ-
JHYECKOE BeIPO WJH KACTPION ¢ Kpbiluxoi. Kak 310 orpaxaetcs Ha
panuonpueMe? Iouemy? Byner u uMeTs Mecto TOT ke addekr, ecau
1IIpHEMHHK TIOMECTHTE B TIIACTMACCOROE BEAPO?

89. Buisicuute, npoBeds COOTBETCTBYIOIHE HABNIOASHHS, 10YEMY,
KOT/A YeJ0BCK MPHOAMKaAETC K paboTalomeMy PaaroNpHEeMHHKY UK
TEAEBN3OPY C KOMHATHOH anTeHHOM, 3aMeTHO HAPYILIReTCH KaueCTBO BOC-
HPUHHMAEMOro curHaja. [Ipn HaAMYMM HApYXXHOH AHTEHHBI HApylle-
HHSl HE3AMETHEI.

90. OaunmM 13 NPU3HAKOB XOPOUIEH TIOTOAbL SABASET A 3AMETHOE YCU-
JEeHHE PAJHONIOMEX K CeperHe AHA H MOCe TOAYAHA (TPeck, MenuKH,
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ITYMBI B PATHOTIPHEMHHKE ), 2 TPEIBECTHHKOM HeYCTOHYHMBOM TTOTOLbl —
CHJIbHBIE PAMOIIOMEXH B TeueHHe cyToK. [IpoBeanTe HabmoaeHrs |
o0BACHHTE (PU3NYECKYIO CYUIHOCTD 3THX NpU3HaKoB. V3 npoBeaeHHbIX
HabmoAeHRH caealite 0606IMaIoIIHe BEIBOABL,

91. Hayunre ycTpoHCTBO HaPYKHOI aHTEHHBI paxuonpueMHuka, [To-
nuITaiiTech 0OOPYAOBATh BHYTPEHHIOW (KOMHATHYIO) aHTeHHY. llpose-
ANTE IKCUEPUMEHTHI 110 HCCIeJ0BAHUI0 3aBUCHMOCTH I'POMKOCTH 3BYKa
B PaJIUONPHEMHUKE OT OpHeHTauuy anTerHbl. OT 4ero elle MOXeT 3a-
BHCETb TPOMKoCTE? CpaBHHTE PalOTy PAAROTIpHeMHUAKA ¢ HAPYKHOMH 1
BHyTpeHHeill anTenHamu. Caenalite apryMeHTHPOBAHHEIE BBIBOIHI,

4.2, DneKTpoMarHHTHBIE BOJHBL
ONTHYECKOTro JHANIa30Ha (CBETORbIE BOJIHEI)

TEOI)ETI‘I‘-IC CKHE CBC/CHHA

Hnuny snexmpoMaziumHob 6011bl X B BAKYYMe OMPEIENAIOT KaK
A=cT=c/v, {125)

e ¢ = 3 108 M/c — cxopocme pacnpocmpanerus 31eKmpoMaALHUTAIBIX
8011 B BAKyyMe, U — 4acroTta, T — nepuoi konedanuil. lipu perennu
3a1a4 MbI OyIEM CHUTATH, YTO CKOPOCTh PACHPOCTPaHEHHSA 3NEKTPOMAr-
HHUTHBIX BOJIH B aTMOChepe ¢ HEKOTOPBIM [IPHOIIKEHHEM DaBLA CKOPO-
CTU UX pacpoCTpaHeHUs B BaKyyMe.
Cxopocme v pacnpocmpaneHus CBEMoBbiX SAEKMPOMATHUMHBLY BOAN
(ceema) 6 cpede
v=c/n, (126)

r/ie 7 — MOKa3aTelAb NPEJOMIIEHHA CPeJhl OTHOCUTEIbHO BAKYYMA
{Bo3ayxa):

n = Jfeq, (127)

TOE E U { — AUIAEKTPHYIECKAs 1 MATHUTHEIE IDOHHIIAEMOCTH CPE/THL.

Ipu nepexoxe cBeTOBOIO JIy4Ya U3 OLHOI CPEHI ¢ TIOKA3aTENIEM TIpe-
JIOMJIEHHS 7y B APYTVIO CPEAY C [TOKA3aTeseM [IPesIOMIeHNS 7y BRINGI-
HACTCA 3AKOH NPEROMAEHUA CBEMA:

sine/singd = n, (128)
TJIe O — YTOJ NajeHns; § — Yroa NpejaoMIeHus CBeTOBOTO Ayya;
no= n2/n11 (129)

rae n — IOKa3aTesab IIPE/TOMJIEHHA BTOpOﬁZ Cpeabl OTHOCHTCABHO nepBoﬁ.
HpPI ABJICHHN ROAHOZ0 OMPANCEHUA CBETA

sine, = ny/ny, {130}
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rie o, — NPe/IeIbHbLA YTOM TaJleH s, 47151 KOTOPOTO YTOJ IPeTOMIeHHS
pasen 50°.

B atoM ciaydae Beeraa ng < ny.

MHTeHCHBHOCTD CBETA, IPOILEANIero NOASPR3aTOp U aHATTH3aTop,

I = Ljcos*y, (131)

[AC  — YIOJ MeXAY IVIaBHBIMH IJIOCKOCTAMU IIOAAPU3ATOPa U aHAIU-
3aropa; Iy — HHTEHCHBHOCTD CBETA, POIIENIEro Yepes oM pH3aTop.

CymiecTBYeT TaKO# YroJ1 mafieHus! ¢, HasnBaceMblii yraoM Bpiocrepa,
TpH KOTOPOM OTpPaXKeHHBIH CBeT OKa3bIBALTCA IOJHOCTBIO NOJIAPH30-
BaHHBIM (3aKoH Dproctepa):

tgz: Taqs (132)

T7IE Tiay = My/Ny — TIOKA3ATEND IPEJIOMIIEHHS CPEAEL, B KOTOPOH pacnpo-
CTPaHAETCA MPeIOMIEHHBIN CBET, 0OTHOCUTEBHO CPEIBI, B KOTOPOII pac-
TMPOCTPAHSIETCH MAAIDIHI CBeT.

IIpumepsl pelleHHd 3a1a4

3anaua 1. [lepBriil B MMpe UCKYCCTBEHHBLH CIYTHUK 3eMJIM, 3ary-
wendni B CoperckoM Cotoze 4 okrsibpa 1957 1., umen Ha 60pTy fBeE
PaAMOCTAHITIY, H3NYYAIOLIME PAAMOBOMHEL A = 13 MU Ay = 7,5 M. Bol-
YHCIANTE YACTOTH vy M Vy SIEKTPOMArHMTHBIX KoJjleDaunii, reHepupye-
MBIX 3TUMH CTAHIHAMU.

Janon=15m M =T75M

Pemewnue. [To usBectHoit dopmyne (125)

v=c/N;
3.108 3408
W= 15 = 20 Mru, Vy = 7,5 = 40 MrII.

3apnaua 2. YacToTa MOHOXPOMATHYECKOTO uajydenus 6- 101 ¢,
OnpenennTe AJMHY BOJHLL A IAHHOIO H3Jy4eHuA.

Hanoiv=6-10%¢c ', ¢=3 108 m/c.

Pemenne Cormacso dopmyne (125}, umeeM

A= c/v;

3108
T 6-10M
3angaua 3. [l1vHa BOAHEL KPACHOW JHHNAH BOAODPOAA B BAKYYMe paB-
na 656,3 nM. KaxoBa an11Ha 3TOH BOJIHEL A, B CTEKJIE, €C/IH TIOKA3ATEIb
npeaoMIeHnd crexnia paBeH 1,67
JavoA=6563uM=6,563-10""m,n=1,6,c=3-108m/c.
Pemenne HUcnonssys dopmynn (125) u (126), nafizem

Aer = Ugp /U = C/(U’n) =N/n;

by = 0,5-10"% M = 500 um.
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_ 6963107
1,6

dagaya 4. [lapanieasHeli nydoK cEeTa MalaeT Ha TLVIOCKOIIapa/LIe) b-
HYIO CTEK/AHHYIO MIACTHHKY T4 YTIOM o, CHHYC KoToporo pased 0,8,
Bolmeginuil 13 1IACTHHKH NYYOK CMEWCH OTHOCHTEIBHO MTPOLOTIKE-
HUA T3 A10Wero [IyYKa Ha paceTosde 2 ey, Kakosa ToamuHa maacTHH-
KW I, ecu MoKasaresb Ipe/ioMAeHus cTeKIa pased 1,77

HJauno sina=08 Az=2cm,n=1,7.
I Pemenue TonuwnHaa OIaCTUHKY ON-

Ner =41-107 M = 410 am.

\% peaeaserca us AABC (puc. 39) kak [ =
A\ = ACcos 8.
! o Henoaszosas bopmyay (128), naitnem
- D . .
13 v@/}\\ n sinf} = sina/n = 0,8/1,7 = 0,472;
i ~
| - 3 = 28°' v cos 8 = 0,882,
B C\ COs
U3 AADC onpegenaem AC = Ag/sin~y =
= Ag/sin(a ~ 3), Tak kKak y = & — (. [To-
Pre. 39 CKOILKY sine = 0,8, To oo = 53°12’, Okorua-
TEJIbHO TOJYUHM
Az 2
= —————cosP; 1 = — 0,882 = 4,2 cM.
oo =) sin(33°12" — 28°6")

Bonpock! 1 3aaanus

Pacnpocmpaueuue SACKMPOMAZHUNMHOIX 807IH

1. YTo H3MEHAETCS: JUTHHA BOJHBL WM YaCTOTA 1IPU LEePEX0ae MOIIO-
XPOMATHYECKOr0 CRETA W3 OTHON HIPO3PAvHON CPeibl B APYTYIO?

2. JlmuHa BOTHEI KPAcHOro CBETa B Bo/le PaBHA JTMHE BOTHBI 3€T€HO-
v0 cBeTa B 8O3/ yxe. Kakoli UBeT YRUINT Yen0Bex [0z BO0IL, eC/IM BO/a
OCBelIeHa KPACHKIM CBeTOM?

3. 3a Kakoe BpCMS CBET MPOXQJHT paccrosHue ot JIynel go 3emin,
£C/IH CPE/LHCE PACCTOSHAE MEXAY HUMH 3,8 - 107 km?

4. Or Giuakaf et 3peaast (aabga-LleHTaspa) cBET ZOX0ANT 10 3eM-
av 3a 4,1 tosa. Oupeaesaute paccTOAHNE 0 3T0H 3BE3ALI

3. Paccrostiie o1 Connma 40 3eMnn 149,86 MiH kM. 310 paccToanue
IIPMHHMACTCA B ACTPOHOMHEM 32 0;(HY aCTPOHOMHYECKYIO eAHHMILY (4. €.).
Cxonbko BpeMenu nieT cseT oT Coanna 3o 3eMian?

6. B acTpoHOMHAM 32 e IMHULY PACCTOAHMS HHOTIA IPUHUMAIOT «CBe-
TOBOH rof» — PAcCTOSIHUE, KOTOPOE IPOXOAWT CReT B BaKyyMe 3a 1 Toz.
BbipasuTe «CBeTOBOI T0/» B MeTPaX U ACTPOHOMMYECKUX /| HHUIIAX.

7. Yactora cBeta 7,5 - 10" ¢'. Kakas anuna BoAHbB u Kakol 1peT
COOTBETCTRYIOT 2TOH 4acTOTE B BO3AYXC?

84



8. Kakue uactoTn xonebannii coOTBETCTBYIOT KPaiHuM JIy4aM BH-
AMMOK YacTH CIEKTPa (N, = 760 Hm; Ky, = 400 Hm)?

9. Kakve wacToThl KO1e0aHMIl COOTBETCTBYIOT AJHHAM BOJH: B Kpaii-
Heil nudpakpacHoii ofaactu (; = 2700 M), KPACHOiT Y2CTH BUANMOTO
cexrpa (A = 759,4 um), kpaiineii pro/eTOBOH YaCTH BHINMOI'O CHEK-
™a (A = 393 uM) u B KpaliHedl yabTpaduoseToBoil obmactd (hy =
= 185 um)?

10. ZKenToMy 1BeTY HaTPHA COOTBETCTRBYET AMTHHA BOTHB 589 HM B
BO31yxe. KAKOBBI AMMHBI BOJH 3TOr0 cBeTa B Boje u aamasze? llokasa-
Te/h TIPEIOMIEHHA diMa3a 2,42

11. JIamHa BoAHBI KpacHLIX Ayueif B Boaavxe 700 vm. Kakonra nivHa
X BOJHYL B BoAe? Bona ocBeuiena KpacHBIM cBeToM. Kakol 11BeT BHAWT
Yes0BeR, OTKPHIBITHIH [1a3a 1104 BOAOH?

12. Oupegennte, HACKGIBKO MEHAETCH AANHA BOJIHEI KPACHBIX JIy-
yeit U nepexo/ie U3 BakyyMa B CTEKJIO, eciy [TOKAsaTe b [IpeIoMie-
HUS crekna 1,5 (4actoTy KpPACHBIX MyYeif B3ATh H3 CIIPABOTHUKOR).

13. C kakoii CKOPOCTHIO PACMPOCTPAHAETCS CBET B BOJC H anMage (n, =
=133, n,, = 2,42)?

14. TTokazaTe/ b MPEJTOMJIEHUS CEPOYTALPONd JUIS cBeTa ¢ X = 389 1M
pagses 1,629. Onpenenire CKOPOCTh PACHPOCTPAHEHWS 3TOLO CRETA B
CCPOYTIEPOIC.

15. TlokasaTesan MPEIOMAEHUS OZHOIO U3 COPTOB CTCKIa IS KPac-
HLIX JIyued pasen 1,5, a andg duonerosrix~ 1,54, Onpelenute ckopoctu
PaCITPOCTPAHEHHA YTUX JyYell B cTeKe.

16, Onpenesnre CKOPOCTh PACTIPOCTPaHEHHS CRBETA B CKUNM/1APE, €CITH
H3RECTHO, YTO MPH YIie MaZeHua & = 45° yroa npeaomaenns § = 30°.

17. 114 tskenoro «hanHTa» (pa3HOBHAHOCTS CTCKJIA ) NOKa3aTe U
NpeIoMAeHHs I/ KPAcHBIX U (PHONETOBBIX Jiy4eil COOTBETCTBEHIO
pashbl 1,745 v 1,709, Hackoabko orH4aKTCs UX CKOPOCTH B TAHHOM
cTeKae?

18. [Lns geMoncTpaliK olbToB lepua ¢ pesioMIeHHCM 2AeKTpOMalr-
HUTHBIX BOJIH HHOMA OepyT OOMBILYIO [PH3MY, M3IOTOBICTHYIO U3 I1a-
paduia, Onpejennre NoKas3aTesap NpenoMaeHds mapadiia, ecd -
AMEKTPUYECKast IPOHUIEACMOCTh €70 PARHA 2, 2 MATHWUTHASL HPOFHIAe-
MOCTB — 1.

ITpsinoaunelinoe pacnpocmpaxeniie caema.
FAKOHBE OMPUANCEHNIA U NPEROMAEHURA CBEMA

19. [louemy 06YBbL, HauMIEHHAA TYTANNHOM, DaecTHT?

20. MonoxpomaTiueckHi IYYOK CBeTa [IafaeT U3 BaKyyMa Ha cpeady
¢ TIOKasareseM npeaomienus n. Kak cBssausl Mexiy coO0# 9acTorhl
Majat0ei 1 npeloMAeHROR BOAH? KakoBo cOOTHOMIEHNE MeXY ATH-
HAMH 3THX BOMI?

21. [ToweMy n3MepsieMast YIT0BAsT BRICOTA HEOECHOTO Te.1a Ha/T TOpH-
30HTOM KaxeTcd 6o.blne, UM B 1eHCTBHTETBHOCTH?
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22. Tlouemy, cHAA y MOPSMIETO KOCTPA, Mbl BUAHM fAPEJAMETD], PACIHO-
JOKeHHbIE TIO APYTYIO CTOPOHY KOCTpa, KOMeDMOoIuMucs?

23. Kakoit mpeAcTaBIsieTc TOUKA, HAXOAAMAACA HaZ [IOBEPXHOCTHIO
BOJIBI, CMOTPSILIEMY H3 BOZLBL: MPUOIMIKEHHON K [IOBEPXHOCTH WK 60-
Jee yaaneHuoii? IloacHUTE ABNEHHe YePTEMROM.

24. llouemy ¢ yJIHIBI Yepe3 OKOHHBIE CTEKJIAa TPYAHO PACCMOTDETD,
YTO HAXOJUTCA BHYTPH KOMHAThI?

25. Iloyemy saxoldeHHaA MeAHas MOHETa, OIOKEHHAA Ha THO CO-
CyAa ¢ BOAOH, KayKeTcs cepebpaHoi?

4.3. BoaunoBble cpoitcTBa CBeTa

TBOPBTHHBCICHC CBE€ACHHA

Korepenrnele BOJIHB ABYX KOI€PEHTHBIX MCTOYHHKOB CBETA MOTYT
CKAAAbIBATHCH, WK HHTepGhepHpoBaTh. B peayarrare HHTepdepeHiIny
MPOHCXORUT YCHJICHHE HIH 0c1abIeHHe CBeTOBHIX KoseOaHuit u o6pa-
AVIOTCA uUHmeppeperyuoHbIe NOAOCHL.

Ilyers £ — paccTositive MeXAy KOTepeHTHBIMU HCTOYHMKaMu, L —
PAcCTOSTHEE OT MCTOYHHKA A0 SKpaHa, rae HabanaaeTcst HHTepgepeH-
IIMOHHAS KaPTHHA, A — AAHHa PACTIPOCTpaHsIoIecs BOTHEL, TOTAA Uit -
puna nHTephepeHIIHOHHOR NTOR0CH

Al= (L/DX. (133)

Ecan cBeT pacnpocTpaHseTcs B BaKyyMe, I7le TIOKa3aTepb TIpeaoM-
JIEHHS CPeAbl 7 = 1, TO ONTHYECKas Pa3HOCTh Xoaa § ydeit paBHA reo-
MEeTPHYeCKOH pasHocTH Ar X04a U yCJoBHe 00Pa3oBAHHA MaKCHMyMa
(ycmaenusi) npu uHTepdepeHI MU BEITJIAINT TaK:

CEN N (134}
Yc1oBKe 0Opa3soBaHUsl MUHUMYMa (0C/1ab/IeHHs] MW FalueHnst BOJIH)
&= (2k+ 1)x/2, (135)

rae k=1, 2, 3, ... — uenoe 4ucy0; Ay — ATHHA BOTHBI B BAKYYMe.

Caeayer uMeThb B BUZLY, UTO
b= nAr. (136)

Ec/v II0CKOBBIIYIUIYIO THH3Y G0/IBLIOTO UAMETPa, JEXKALIYH) Bbl-
MYKJA0CTHIO Ha IIOCKOH CTEK/ISIHHOM IIIACTHHKE, OCBETHTh MOHOXPOMa-
THYECKMM CBETOM, Ha Hell BO3HHKAIOT CBETJ/Ible H TEMHDIE KOJIbLA — KOt~
ya Hewomona. Beaucants paguycen 1y, kKoeil HpooTOHA, BOSHHKAKIIAX
B OTPaXEHHOM CBeTe, IPY HEM3IMEHHOM panuyce H KPHBM3HBI JIHHIBI
MOXKHO 110 hopmyram (n = 1):
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n, = JkNoR (R7% TEMHBIX KOJTEL); (137)

= \J(2k — 1)RXg/2 (ana cBerabx xoien), (138)

rae k= 1,2, 3, ... — NOPAIKOBLIH HOMEP KOTBILA,

IlpumMepnl penieHns 3anay

3anaua 1. Ha xakoM paccTossHUK Ary B BAKYyMe YIOXKHTCA CTOJBKO
K€ JIJTFH BOJTH MOHOXPOMATHYECKOIO CBETA, CKOABKO UX VKIAILIBAETCA
Ha oTpe3ke Ary = 3 MM B BoAe?

Havo:Arp=3wum, n, =133, ny = 1.

Pewenue B oboux cayyasx onTHYecKas pa3socTh XOAa Aydeii
ocTaeTca oauHakoBoil. [lpumenns dbopmyay (136), moaydum

mAn
ﬂlATI = ngATZ = 6, A’F‘Q = “—1n 1;
2

Amny = 4 MM.

_1,33.3
1

Japaua 2. Haiitu paguyc r| mepBoro TeMHoro koiabita HruloTona,
ecAn MeXAy AHH30H B macTHHkoi Haaut Gerzon (n = 1,5). Paauyc
KpUBU3HH AuH3E R = 1 M. Iloka3areny npeaoMaeHns JHH3BL U TAac-
THHKU oavHakosbl. HabmnioeHite BefeTcd B OTPAXKEHHOM HATPHEBOM
cBete (N = 589 HM).

Janon=15R=1M2x=58%9um, k=1.

Peiuenue. [Ipumenns ¢popmyay (137) ¢ yueroM Toro, yto rn= 1,3,

HOJIYYNM
=R/ = yAR/n;

"= 1'5’819—5'10"’ —6,3-104 v = 0,63 MM,

BOl'lpOCbI H 3aJaHHA

Humepcpepenyus. Qudppaxyus
U NOASPUIAUUA COLTNOBLLY BOMH

1. Ob6psacuuTe, nouemy sizacHue uHTepdepeHun ybeauTeapno ao-
Ka3bIBAET, UTO CBET — ATO TUIIMYHO BOJHOBOH TTPOLICCC.

2. MapansenpHblil Iy4oK cBeTa MagaeT Ha HeOOABIIOE OTBEPCTHE
B skpaHe. Kakpe n3MeneHus oH mpeTeprnesaer, NPOHAsS depe3 OT-
BepcTHE?

3. Uem 06BACHAETCS PAcUBETKA KPbLALEB CTPEKO3?
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4. llouemy He MOryT HHTEpPEPHPOBATEL JYYH, HAYIIHC OT ABYX Pai-
JIMYHBIX HCTOYHUKOB HJIK A2Xe OT ABYX Pa3/IH4HBIX TOUEK OHOIO i TOTO
e HCTOYHNKA?

5. IoueMy MEHSETCSA OKPacka KPbUIBEE HACEKOMOTO, eCJH eTo pac-
CMAaTPHBATL 07 PA3HLEIMM YIJIAMH?

6. C noMombio 3epkas Opedens noayYHIH HHTepdepeHHOH-
Hble IOJOCH, HOAB3YACh KPACHBIM CBeTOM. Kak HU3MeHMTCS KapTu-
Ha WHTEPGIEPEHIIUOHHBIX TOJ0C, eC/IH BOCIIOAL30BATECA (PHOJIETO-
BHIM CBETOM? '

7. Moo nu «1eTyiuHTh> cBeT ceeroM? Kak ato cxenats?

8. JLnst yMeHBLICHNS IOTEPD CBETA HAa OTPAKEHHE B O THYECKHX 1IPH-
Gopax NMPUMERSIOT «[IPOCBETIeHHe» ONTHKA. Yemy N0/KHa OBITh PaBHA
TOMNIMHA HAHECCHHON HA AMH3Y ILICHKH, YTOOB! OTpaXkeHHbIe 1yyu Obim
[OJHOCTBI0 4ITOTAIIEHBI» ?

9. Kakopa npuOIN3NTe1bHO TOIMMHA UVIEHKH MBUILHOIG TY3HIPA B
MECTAX, [/I€ OH KAKETCS roayObm?

10. Kakoft non:xkua 6pITh TOAMUHA MARCTHHKY 1pu n = 1,6 u
X = 550 M, eciu ¢ BBeICHUEM TLTACTUHKH Ha MYTH OTHOTO M3 MHTED-
depupyomux myvell KapTHHA CMEIEAETCS HA YETBIPE [TOJ0CH ?

11. Kako#i uytb npoiiser GPOHT BOJIHBL MOHOXPOMATHYECKOIO CBETA
B BAKYYME 33 TO JKe BpeMs, 32 KOTOpoe OH poxoandT 1 M B sofe?

12. Onpenesnure AJMHY BOJHBI MOHOXPOMATHYECKOTO U3MYYEHUS,
ecnu B oneite KOura (prc.40) pacctostHie nepsoro MHTEphepeHIMOH-
HOTO MAKCHMMYMa OT LeHTpaIbHoil mojaock pasmo 0,05 cuM, paccrosnue
Mexay orsepeTisaMu — 0,3 ¢M, a DKpaH pacon/IokKeH 1A PACCTOAHNU 5 M
o1 OTBepCTHEA S 5,

13. Paccrosinue MexIy ABYMS KOTePEHTHHIMY MCTOUHUKAMU CBETa
(X = 500 um) pasHo 0,1 MM. PaccTosHme MeXAY CBETABIMHE MOTOCAMU
Ha JKpale B cpenHeii yacTi uaTepdepeHonHo#H KapTusl 1 cM. Onpe-
AeAUTE PACCTOSAHHUE OT UCTOUHUKOR L0 3KPAHA.

14. [Insa wabinoaennit kojerr He0TOHa HCMOAR3YIOT MNOCKOBBITYK-
JYIO IMH3Y ¢ PAAHycoM KpUBH3HEL R = 1,6 M. Onipetesnte paauyc ae-
BATOTO TEMHOTO Koablia (A = 625 HM) B OTPaKEHHOM CBeTe.

15. Paamyc XpuBU3HEI IJIOCKOBBINYKI0H AMH3EL paBed 4 M. Onpene-
JIHTe AJHHY BOJIHBI HAAQOILETO CBETA, eC/IH PAAUYC MATOIO CBETJI0ro
KOJIb(Ia B OTPasKeHHOM CBetTe paBed 3,6 - 1073 M.,

16. Boraucnnre pagMyc nepBore TeMHOTO Kojabia HeloToHa, ecin
MEXLY JIMH3O0H | [1acTuHOo# Haavt Genson (n = 1,6). Paauyc kxpusua-
Hbl JiuH3el 1 M, [lokazaTesn npesoMaenus
MaTepuaia AMH3b U [IACTHHBI OAMHAKOBHI.
Habnionenne BeleTCA B OTPAKEHHOM CReTe
(X = 640 ny).

17. Kax 06bsicHAeTCA BO3HHKHOBEHHUC
Pany:KHBIX KPYTOB, HABIIONAEMBIX BOKDPYT
yAUIHBIX (hoHapel, eci CMOTPETh Yepes
Puc. 40 KAllPOHOBYI0 TIOAD?
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18. IIpu MBroTOBAEHMU HCKYCCTBEHHBIX IIEPIaMYTPOBBIX IIYTOBUII HA
WX NOBEPXHOCTH JeJIaf0T MeAbYANTIYIO rprXoBKy. TToyemy mociie aTo-
ro NYTORHUA NPUOGpeETAET DALYKHYI OKPacKy?

19. B ueM pazanvHe KOTEPEHTHBIX ¥ HEKOTePEHTHLIX HCTOYHHKOB
cpera’?

20. TLhocKkonapaniesbHy (0 MIACTHHKY OCBEINA0T OebiM cBetoM. Ma-
MEHMTCS JH HBET (ITACTMHKH NPH U3MEHEHHMN YIJa NajeHusa Ha Hee
AyueH cpeTa?

21. Tlouemy Ha dororpadusx 3Be3aHoro Heba, MONAYYEHHBIX C 110MO-
MBI TEAECKONE, H300PAKEHHS 3BE3T HOYYAIOTCS He B BHJIC TOYKH, 3 B
BHE AUDPAKITMOHHBIX KPYXKKOB?

22, NUzoOpaxetinsi 3Be3] B TEALCKONE HMeKOT BUA AnGPaKIIMOHHBIX
KDPYKKOB, KPYKKH HMEIOT paiyXHyio okpacky. [Touemy?

23. Kax Bausier 4cJI0 WITPUXOB AHQPaKITHOHHO! peuieTKY Ha pac-
CTOSIHHE MeXKILY 110JI0CaM M Ha HX pasMepbi B CHEKTPax PelleTku?

24. Kak U3aMeHuTCA BHI CIEKTPOR AMGPPAKLMOHHOH pelleTKH, ecu
CE LIOTPY3UTD B BOJY?

25. Xors rpaMModOHHas IJIACTHHKA UMEET BCero 3...5 WTPHUX0oB
Ha 1 MM, B OTPaKeHHOM OT Hee CBeTe IPH O0JIbLIMX YIJIAX IMadeHHs
OTYeTJAHBO BUAEH aAndpaKIMOUHE cnekTp. QOBACHITE MPOHCKOXK-
aeHue criekTpa. Kakoe 3HaueHHe TPH €T0 BOSHUKHOBEHHH UMEET Yol
nageHus?

26. YcTaHOB/EHO, YTO OTPAKEHHBIIT IV [MOJASPH3YeTCA NOIHOCTbIO,
ecau oH oOpasyer yroa 90° ¢ npesoMaeHHBIM TydoM, Kakoi yroa maje-
HUA ¢ COOTBETCTBYET 3TOMY CAY4aln?

27. Bynet M MOMTHOCTHIO TIOASPU30BAHHBIM TIPEIOMJIEHHBIA B NPO-
3PAYHOM /IN3IeKTPHKE CBeT COIMACHO YCIOBHAM IIpeiblayied sanayu?

28. Ompeaenure yroJ DOAHCH NOASPH3AHN OPH HePeXo/e Jy4a U3
po3Qyxa B aaMas. [lokasatens npesoMaenus anmasa 2,42,

29. Yroa noHOM NoAspU3allud PY NajleHUH Tyua Ha TIOBEPXHOCTh
HeKoTopoit kuakoctu paser 50°30".Uto aTo 3a xkuakocTs?

30. Ilpu kakoM YCJIOBHM IPOMCXOANT IIOJIHAs HOJAPU3ALNS JIy4a,
OTPAKEHHOTO OT HOBEPXHOCTH 1Ipo3payHero senectsa? Onpenenure
YTOJI TafeHusi X NPesOMIeH st TPY MOMHOH ToIApU3atiY 0TPaKeHHO-
TO JIy4a OT MOBCPXHOCTH riunepyHa (n = 1,47).

31. Ecnn Ha MoKpbiil acaasT HajaeT Kamias Gensuna, obpasyerca
ATHO, OKpallenioe B npeta pasyru. Kakos mexanusm ofpaszoBanus
1iBeTHEIX sTen? Ilpoananasupyiite H 00psICHUTE 3TO SIBJIEHNE.

32. Kakue 1BeTa NOABJISIIOTCS HA MOBEPXHOCTH HArpeBaeMoro aje-
MeHTa TasTBHHKA [0 MePe TIORBIITEHIA TeMnepatypel? KakoB MeXaHuaM
3TOTO ABJEHUA?

33. O0wbsacHNTE HANMYME PALYAKHON OKPACKH Y HEKOTODBIX ABTOMO-
BUIBHBIX CTEKO/. BYAYT T MEHSITHCSE 1IBETA, €CIHM PACCMATPHUBATD CTEKIO
TIOA Pa3HLIMH YTAAMH?

34. 3akpofiTe NINOTHO CTARHE OKOH H OCTZBBTE MATIEHBKOE OTBEPCTHE,
uTOOBI 1IPOHHKAT Ny40K cBeta. Kakne usobpaxkenns Bel mabmiozaere
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HA CTEHE, KOTOPas HAX0aAWTCA HAMPOTHB OKHA? 3aBUCUT an Habawae-
Masi KapTHHa OT pasMepor oTBepeThsi? [lovemy?

35. B kycke xapToHa cenaiiTe HLJ0I OTBEPCTHE H TIOCMOTPHUTE de-
pes Hero Ha pacKasJeHHYI0 HUTh JJaMIlbl HaKauBaHuA. [Ipu aToM aucT ¢
OTBEPCTHEM PACNONOKNTE Ha paccTostaun 25... 30 cM ot raasa. Yro Bu
puaure? [locMOTpHTe Ha ITY HHTDL Yepes [ITHUbeE Mepo, 6aTHCTOBLIIH nAa-
TOYCK WAM KAIpoHOBYIO TKauk. UTo But Habmoxaere? ONHHAKOBH AH
pes3yJsTaThl oneirop? Houemy?

36. Kak MaMeHHTCA paszpemammiasi cuia AM(PPaKIIMOHHCH PELIeTKH,
eCTH OJHY ee IOJOBHHY MPHKPHTH TIOAAPONI0M, OPHEHTHPOBAHHBIM
MapasieslbHO WOTPUXAM PEIleTKH, a JPYTYio — NOJSIPOMIOM, OPHEHTH-
POBAHHBIM NepHesNKyJISIpHO niTpnxam? ByneT 0 3aBHceTh paspeia-
Io1Ias CHAA PEINCTKH OT MOAARHIAITNT CBeTa?

37. Ecnu ¢MOTpeTh Yepe3 NONSIPH3ANHOHHYI0 ILIACTHHKY Ha sic-
Hoe Hebo, TO IpYU €€ NOBOPAYNBAHKHY HHTEHCHBHOCTD BPONYILIIEHHOTO
CBeTa H3MeHseTCs BABoe. EC/Ii yepes IAaCTHHKY pacCMaTpuBaTh 00-
7aK0, aTo ABAeHHe He nabamaaerca. YeM s1o o6bacunuTh? IocMoT-
pUTE Yepes NoAApou] Ha 6AUKK Ha GaecTsniedl MOBepXHOCTH, Hebo
mox yriom 90° k Hanpasnenuio Ha Coanile, Ha pagyry. HaGawonatite
KW3MeHeHue BHANMOMN SPKOCTH MPH HoBopore Hoaspouaa. Kax Bu
0ObACHUTE YBHIEHHOE?

,Hucnepcuﬂ ceema

38. OanHakoBa A1 CKOPOCTh PACTIPOCTPAHEHMS KPacHoOro u (uoe-
TOBOTO M3JYyUeHHIH B BaKyyMe, B Bojle?

39. O6sazaer au nUCnepcrel MOHOXPOMATHYECKHH CBETOBOH MTy4OK?

40. B yem oramyre nPaKUMOHHOTO CIeKTPa He0T0 U3AYYEHHS OT
NPH3MATHYECKOTO?

41. JokaxkuTe, UTO [PU HepPexa/ie MOHOXPOMATHYECKOTO CBETA H3 01+
HOH cpefsl B APYTYIO, MOKA3aTeNH TTPeOMACHUA KOTOPHIX Pa3jiH4HbI,
IJIMHBI BOJIH TIPOIIOPLMOHAIBHBI CKOPOCTAM PAaclpOCTPAHEHUs! CBeTa B
aTHUX Cpejax.

42, Kakoe Ten0 HasniBaeTcst GenpiM? Kakoe Telo Ha3bIBaeTCs YepHBIM?

43. Kakum Oy et Ka3aTbCs LBET 3€IEHBIX TUCTHEB, €CTH CMOTPETD Ha
HUX Yyepe3 KPACcHBIH WY 3ejeHblii ceeTodiisrp?

44. TloueMy nHEM, IPH SIPKOM COTHEYHOM CBeTe, Ha BOBIION rayOu-
HE B MOPAX ¥ OKeaHaX TeMHO?

45. Koprysesriif HBET OTCYTCTBYET B CILIOMIHOM crieKTpe. Kax Bo3-
HHKAaeT 3TOT 1BeT?

46. Kax BIMAIOT NepBas M BTOPasi II0BEPXHOCTH IIPU3MblL HA Pa3io-
J)KeHHe DENIOTO CRETA HA CNEKTP?

47. Benniil 1y4 cBeTa 11€PEXOANT U3 CTEK/STHHON TPH3MEL B BO3AYX.
Y10 npu 3T0M IPOHCXOTUT?

48, Yro suaut HabsonaTenb, pacCMaTPHBAMIMI CKBO3b CTEKASH-
HYI0 [IPH3MY 4epTy Ha Gesioii Gymare?
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49. Ha depHHIi! 9KpaH HaKIenIH TOPH3OHTANBHYIO Y3KYIO MOAOCKY
benoit 6ymarn. Kaknmu 6yAyT KazaThCsl BEPXHHIT M HIKHWMI Kpas 3TOR
ByMary, ecIM Ha Hee CMOTDETh CKBO3b NTPH3MY, 0OpalleHHYIO TIPeIoM-
JSIOIWIKM pebpoM BBEPX?

50, B cocya uz zeneHoro cTek/a HaMTUTH KpacHble YepHuaa. Kakoro
tBeTa KaxyTes yepHuaa? [lovemy?

51. O6pacHUTe TIPOHUCXOKIECHNIE LIBETA CHHEH BYMaru, CHHeTO CBe-
TobuIbTpa, roayboro neba.

52, Yem obbsicuseTcs Geblil UBET cHera, YePHBIN LIBET CaXkH, 3eJie-
HBIN LIBET AMCTELER, KpacHEIH UBeT Qrrara?

53. 114 4ero rnpu CTHPKE Hebd B BOAY A06ABIAIOT «CHHbKY»?

54. Kaxoro uBeTa J0/IKHBI Ka3aThCs TPABa U JIUCThS A€DEBbEB, CAH
paccMaTpHBaTh HX Yepe3 (QHONETOBbIH CBETO(PHILTD?

55. CeeTothop AaeT TPU CUTHANA: KPACHBIH, JKEITHIH, 3eJIeHbIH, TOraa
KaK BHYTPH HeTO yCTAHOBJEHH 0ObIYHbIE MaMITbl HakaauBaHus. IToye-
MY H KaK NM0Jy4al0TCA Da3HOLBETHRIE CUI'HAME CBeTogopa?

56. IoveMy Ha TpaHCIOPTE CUTHAM OACHOCTH KPACHOIO BeTa?

57. HekoTopble aBTOMOGHIH WMEKOT AOMOTHUTEIBHbBIE TPOTUBOTY-
MaHHBbIe (haphl KeAToro upeTa. [loueMy TakKe daphl OCBeILAOT I0POTY
B TYMaHHYID OTGAY?

58. Jlenurta, UMe0INas IPH AHEBHOM CBETE CBETJIO-CUHMN IBET, IPU
CBeTe cBeYeH KaKeTcs ApYroro useTa. Kakos aToT BT U MoYeMy?

59. IToueMy ¢ 3eMan HeHO KaxkeTest TOMYOBIM, a ¢ JIVHB — YepHBIM?

60. [ToyeMy XYZOKHHKY NUITYT KPACKAMH TOJIBKO IIPH THEBHOM OC-
BelleHHH ?

61. IBa syua xentoro UBeTa ¢ » = 600 HM cXOAATCA B OIHOH TOUKe.
PasnocTb X044 atux aydeii 0,3 MM. Uro HabilroaoT B TOUKe CXOXKACHUS
Jay4eii?

62, Ha moBepXHOCTH rpaMILIacTHHKH, PacCMaTpHBaeMoit mog HeGosb-
UMM YIJI0OM, BUAHEI IIBETHbIE NoJoCkl. Kak 00bICHUTE 3TC SBIEHHE?

Budvt uanyuenus. Penmeenoscrue nyuu

63. [loueMy aTOMBI KQXKAOTO XUMUYUECKOTO 3JIEMEHTa UMEIOT CTPOro
onpeaeTeHHBIH IMHeAYATEIH CIeKTP HAAYYeHHA ¥ TTOIOWEeHHA?

64. YeMm oTANYAIOTCA TUHeYaThle CIIEKTPH H3AyYeHHs DasIHYHbIX
XMMHYECKUX 31eMEHTOR?

635. Kak onpeaeauTs XMMHYECKHH COCTAB BELIECTRA C TOMOIUBIO) CITeX-
TPaJIbHOTO aHANH3a?

66. Kaxo#t ¢usnveckuil cMbIcH hpayHToepoBuX TMHHH B CIIIONI-
HblX cnektpax CoaHia u 3Be3n?

67. VIanyuator u 2ACKTPOMarHHTHBIE BOJIHB TOPALLHE APOBA, HETO-
psitIKe IpoBa?

68. [To kakoMy CBOMCTBY YABTPA(DHOMETOBOrO U3TYUEHHA JIETKO 00-
HapYKHUTb €70 CYIIeCTBOBaHKe?

69. I1pu kakoii TeMnepaType BOHUKAET HHpaKpacHoe H31yueHHe Ten?
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70. ITo xakoMy cBOHCTRY MHPAKPACHOTO M3IYSEeHNS Jlerko o0Hapy-
HKUTh €TO CYUICCTROBAHME?

71. Tae Gonblile HHTEHCHBHOCTD YALTPA(GHOIETOBLIX JAVYel COMHEY-
HOTO M3JYYEHHA: V¥ 1I0BEPXHOCTH 3eMJIH WA B oTKpbiToM Kocmoce?

72. Kak 10xa3aTh, YTO PEHTTEHOBRCKOES U3MTYUeHHe MMeeT BONHOBYI
npUpoay?

73. lloueMy IO COMHEYHBIMH JVYaAMU JIOLH 3aropaloT? MoKHO Jd
3aropeTh Yepes CTeKI0?

74. Touemy pTyTHBIE JIAMIIB YIBTPADHOIETOBOIO H3JIYYEHHs Jea-
0T M3 KBApHa, a He 13 cTekna?

75. lloyeMy BRICOKO B TOpax 3aropaioT OBICTPEC, UeM Ha paBHHHE
BHH3Y?

76. MoXHO AM UCTIOAB30BATh B KAY€CTBE UCTOYHUKOB OCBELIEHNR
PTYTHELE JIAMIIBI?

77. s vero cnenogeX ly CTATeBAPOBR U MADTEHUIMKOB MTOKPBIBAKT
CTEeIMAABHBIM MCTATTHYCCKUM CAQEM?

78. KakMM H3myYeHHEM MOJKHO OblCTpee BHCYLUMTD APEBECHHY: COJL-
HEYHBIM MU MBDpaKpacHbIM?

79. KoMHaTHBIH ssieKTpOHATPERATE b COCTOUT M3 HaKa/THBAEMOMH CITi-
PaTH ¥ BOTHYTOTO METAJLTHYECKOro 3epKana (pedektopa). 3ayeM HY-
#eH pedaekTop?

80. Ungpaxpacioe oburydeHHe 3epHa YHUYTOKAET XK YUKOB H BPC/IH-
tenedt, IoueMy xyuxy morndaioT, a 3epHo HeT?

81. Kakoe u3ayueHHe PenMYIIeCTBEHHO MTOTIOASTCA 3eMHON aT-
Mochepoit?

82. IIpu peHTTeHOANATHOCTHKE JKeTy[Ka 60TBHOMY J210T «HapHeByio
Kalllys, 3adem?

83. DNEeKTPOHbI B KATOIHOM AyYe TeJEBUBUOHHOH TPYOKH, 10CTUE-
HVB 9KpaHa, OcTaHaBianBatoTed, He BO3HUKaeT M IPH 3TOM PEHTIeHOB-
CKOTO H3AydeHu? He onacHo 11 CMOTPeTh TCIEBH3MOHHBIE Nepeadn?

84. Ilogcuuraiite AAMHY BOJHbL H3AYYEHUS B PEHTIEHOBCKOH Tpy6-
Ke, K KOTOPOH NpuiokeHo Haupsikende 50 kB, B mpeanooxenny, 4o
BCST FHEPTHS NBHIKYIIHXCS 3I€KTPOHOB MEPEXOAUT B HAMYYEHUE,

85. Kakoe HampsikeHHe HY)XHO MPHVIOKHTE K PEHTTeHOBCKOH Tpy6-
Ke, YTOOBI OMYIUTh H3AYUeHHe ¢ JTHHON BOTHE 1 HM?

86. Kmietnyeckas 3Heprus 3,1€KTPOHOB, JOCTHTAIOIINX AHOIa PEHT-
reHoBCKoM TpyOxy, pasua 1,6 - 10719 /Ix. [Ipu xaxoM aHOTHOM Harps-
KeHuu paboraeT ata TpyGKa?

87. DNeKTPOHEI AOCTUTAT AHOAA PEHTICHOBCKOK TPYOKH, odiagas
cxopoctsio 1,2 - 10% m/c. Iloa xakuM Hanpsixennem padotaeT TpyOka?

88. IloueMy BT HEKOTOPHIX MBEHHLIX M3Ae/IHIl IIPY IHEBHOM H 371€K-
TPUYECKOM OCBENIEHNH Pa3/IideH?

89. Tlpu PororpadupoBaini HepeIKO IPUMEHSATCS KeaThle o
KpacHble cBeTohunbrpol. Kak olM BIUSIOT HA n306pakenne? [loueMy
[IPM MCIOOAB30BAHUH CBETOUALTPOB HYXHO YBeIUYHBATh BPeMst 3KC-
HO3HIHUH?
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90. PackasieHHas HATh HAKATd 3IeKTPUYECKON JlaMIIbl MMEET Kpac-
IIbIH OTTEHOK, ECJIM CMOTPETb HA Hee 4epe3 MaTOBYK) TOBEPXHOCT M1a-
dona. O6BACHUTE ITO ABJNECHUE.

91. [louemy mamra, 6a1a01 KOTOPOH N3rOTOBJIEH U3 CHIIETO CTEKI,
BBLI3BIBAET OlyIiCHHE HoJee MHTeHCHBHOTO TE1L, YeM J1AMIa TAKOH XKe
MOILIHOCTH ¢ Oa/IOHOM, HITOTORAEHHBIM U3 BeciiBeTHOTO cTeksa. Cro-
cob HeeneoBaHus NpHAYMaiiTe camu.

92. MiayunTe, IPH KAKOM CBeTe (AHCBHOM, OT AIOMHHCCUEHTHOH JaM-
(Tbl, TAMITEI HAKATWBaHKA ) OBICTPEE YTOMJIAIOTCA ITa3a Bo Bpemsa pabo-
ThL { LIPH NPOYHX PABHbIX YC/IOBHAX ). Kakoi BETBOA MOXKHO caenarh?

I'nasa b
KBAHTOBAY OU3UKA

5.1. KBautoBbie CBOMCTBA CBEeTa

TeopeTHYecKHe CBeJeHHA

OnHusM U3 SBNeHuil, TOATBERKIADIINX KBAHTOBYIO IIPUPOLY CBETA,
SIBAAETCHA BHENIHUI homoaghghexm, T.e. NPOIECC BLIPBIBAHHA 3ME€KTPO-
HOR H3 BelllecTBa M0 AeHCTBHEM CBETA.

Keaanm caema c sHeprueit hv, nonajgas, HallpuMep, Ha METAILT, MOXeT
BbIOMTD H3 HETO 2JEKTPOH. JHEPTHA KBAHTA IPH 3TOM IIOHAET HA COBEP-
IIeHHEe TaK HaadpiBaeMOM paboThl BRIXOAA A W COOBIMIEHNE JIEKTPOHY
KHHETHYECKOH 3HeprHu muy?/2.

ITO YTREPXK/IEHHE HA3LIBALTCH 3AKOHOM @OMOd(pdiexma M 3aTUCH-
BaeTCs B BHAE YpaBHEHHsA JHHIITEHHA 1 BHewHero GoroadgerTa;

hu= A+ mv?%/2, (139)

Iipu HekOTOPOM 3HAaYEHHM YACTOTBI Vo U3AYHEHHST KHHETHYECKAA
HHEPIUA 3IeKTPOHOB MOXKeT CTATh DABHOW HYJII0 U TOTAA

hvy = A, (140)

THe Uy — ZPEHUYHAA WIM MHHHUMAbHASL YACTOTA, IIPU KOTOPOH eure 8o3-
Moxken botoagpderT; i — noctognuad nanka.

CooTBeTcTBYIONIEE 3HAUEHNC Xy = /vy HASBLIBAETCA KPACHOU ZPaHY-
uett poroadpderra:

No = he/A. (141)

C nomMomew KBaHTOBOH TEOPHH YAANOCH 0OBACHMTD TAKKE TAKUC
ABTEHUS, KaK Jaeienie CReTa H THOMUHECUSHUIO.
JapieHye cBeTa IPH HOPMAJIBHOM MAJEHHW Ha TOBEPXHOCTD
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p=Z(l4p) (142)

rie E — sueprug GoToHOB, maganinx Ha 1 M? Testasa 1 ¢; ¢ — ckopocThb
cBeTa; p — KO3DDUILIHEHT OTPaKEHHSL.
Ecau uneno dhotonos, nagawomux Ha 1 M2 nosepxnocty 3a 1 ¢, paBHo
n, TO
_ E=nhv, (143)
Torna nasneHne CBETA
_ nhv _nh

p= ") = S+ ) (144)

C

IIpuMepsI penieHUs 3aAa4

3amaya 1. llesueBwit xaTon oToIeMeHTa OCBENAIOT HATPUEBOH
samneit (h = 600 aM). Onpegennre CKOPOCTD ¥ BLIPEIBAEMEIX U3 KATOA
thoTONEKTPOHGB, eC/IH KpacHas TpaHuna ¢otoadbderTa 1as 1Me3us
N = 650 M.

Tano:x=600um =6-107" M Xg=650umMm =6,5-10"" M, h =
=6,62-10""Ix ¢, c=3-108m/c, m=9,11- 103 kr.

Peure nue Cornacuo opmyae (141), A = he/hy. C yuerosm top-

he  mv? | he

et (139 — = —t
myasl (139) noxyuum N 5 )\u

oo [0 =),

m>\>\0 ’
3 J2.6,62.1034 -3-10%(6,5- 107 —6-107) _
911.10-3.6,5-10-7 - 6-10-7 -

~ 2,36-10° M/c ~ 236 xm/C.

3anauya 2. /[apnenne MoHOXpoMaTHueckoro ceetra (x = 600 HM) Ha
YEePHYIO MOBEPXHOCTD, PACTIOAMKENHYIO HOPMAIbHO K NMAAAIOMAM AY-
uam, paBHo 10~ H/cm? Croabko doTonos n nagaer 3a 1 ¢ Ha 1 cm?
3TOH IOBEPXHOCTH?

Hano:AN=600amM=6-10""m,p =101 H/cm?= 10" H/m% h=
=6,62-10-3 Ix-¢;p= 0.

P ew e uu e. OOmME ¥MOYALC, HEpeaBacMulil 7 POTOHAMM ILI0INAN-
ke 1 m? 3a 1 ¢, npeactapasAeT coboit AaBIeHKe cBeta. Tor/a Ha OCHOBA-
Hud bopmyner (144) p = nh/X monyunm

Otcwoaa

_ DX,

n ,
h
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10-7.6.10-7
n = W ~ 9‘1019 (1)0']'01‘]/(M2 . C)

nau n = 9- 10" poron/(cm?- c).

BOHPOCM H 3aJaHHA

Qomoanexmpuueckutl aghpexm

1. OOBSACHHTE € TUYKM 3PEHHSA KBAHTOBOH MPHPOABI H3AYIEHUS
Ge3BIHEPIMOHHOCTS hoToadbdekTa.

2. B 4eM cOCTOUT pa3anyie MexAY BHelllHHM W BHYTpeHHUM (hoTo-
apexTom?

3. Haueprure cxemy yCTpoHCTRA (QOTOPEIHCTOPA M OObACHUTE €ro
MPeUMYIIeCTBa H HEAOCTATKH TIDH SKCILIYaTalliH.

4. Tloyemy OTOpPe3NCTOPEI 061a1aI0T WHEPTHOCTHIO, HECMOTPSL Ha
T0, 4TO ABAenye Gorosddexra He3IHEPUHOHHO?

5. OnbIT OKa3kIBaeT, 4To KpacHasA rpanuua dotosdderrta npu 60.1b-
ITHX MHTEHCHRHOCTHX MOSKET HCUE3aTh, JTO 03HAYAET, YTO MaKCHMATh-
Hast KHHETHYecKas: 3HepTust QOTO3IeKTPOHOB 3aBHCHT HE TOJbKO OT
YACTOTHL, HO H OT I0TOKA cBeTa. O0bICHUTE OMBITHLIH (BakT.

6. ITouemy riepBbie OMBITH 110 0OHapyxeHuw Goroadderrta IpoBo-
JMITMCE HA UMHKOBOH ILIACTHHKE?

7. KakoBO MakCHMMajabHOE 3HAYEHHE KHHETHIECKOH SHEPTHM 3IEKT-
POHOB, BHIPEIBaeMBIX M3 KaToAa (OTOIIEeMEHTa NMPH 3adePKHBACIIEM
Hanpspkenun U7 Kak Boirnagnr ypasuenne goroaddexta npu ycio-
BHMH 3anupaiis GoroToka?

8. Byaer au uMeTp mecTo GoTo3ddeKT, €CiM HA MOBEPXHOCTh cepel-
pa HalpaBuUTh yasTpaduoIeTOBbE Tyun AauHO# Boaabl 300 uM? Pabo-
Ta BBIXO/A 3.1eKTpoHa u3 cepebpa 7,5 - 10'? [k (4,7 oB).

9. Pa6ota Beixoga nunka 5,6 - 10-1% k. BosuukaeT sin ¢orosddexr
0] AeHCTBHEM H3TYYEHUsA, MMEONIEro AJMHY BOJTHB 350 HM?

10. Onpeaeante paboTy BHIX0OAA AT€KTPOHA U3 METAJLTA, eCIH (hOTO-
acpert HabIIOAAIOT MPH O6IYYCHUM METALTa CBeTOM AJHHOH BOTHEL
He MeHbIe 400 HM.

11. Hanboapmas a;1Ha BOJIHB CBETA, IPH KOTOPOH MOXKeT Habh.110-
nAatees hotoaddexT na imHKe, paBHa 370 HM. Onpeaenute paboTy BbI-
X0Ja 37€KTPOHA U3 LIMHKA.

12. Onpexeavte paboTy BBIX0AA JJIEKTPOHOB H3 HATPHA, EC/TH Kpac-
Has rpatmia goroaddexra papua 500 Hu.

13. Uzayuenne ¢ aanHoi BoaHel 300 HM majaeT Ha BENIECTBO, IS
KOTOPOro TPAaHAYHAsE yacToTa paeHa 4,3 - 10" ¢!, Yemy paBHa kuHeTU-
yeckas SHeprus (JOTG3IEKTPOHOB?

14. Onpeaeante a1MHY BOJHEI CBETa, KOTOPEIM QCBEIIAETCS MOBEPX-
HOCTb MeTaa, ecjiu (POTOITEKTPOHB HMEIOT KMHETHYECKYIO IHEPTHIO
4,510 ]Ik, a paboTa BbIX0AA 3J€KTpOHa U3 MeTaaaa 7,6 - 10-1% [1xk.
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15. Haulospiiag AnKda BOJIHG CBETA, HPH KOTOPOH MOKeT Habmio-
Aarbea doToadhdekT Ha kamnu, paHa 450 HM. BuiuncauTte ckopocThb
371eKTPOHOB, BHIPBAHHBIX U3 KaIHA CBETOM ¢ AMTHHOM BoaHb 300 M.

16. Pabora BRIXOKA 3TEKTPOHOE ¥ 3010Ta papHa 4,59 sB. Onpenenn-
Te FOBEPXHOCTHHIH CKAuOK MOTEHIHMANA Y 30J0Ta.

17. OnpenenuTe ANHHY BOMHEI CBETA, KOTOPHIM OCBEINAETCH MOBEPX-
HOCTB META/LI4, ec/ii HOTOITEKTPOHBI MMEIOT KUHETHIECKYIO JHEDrHI)
4,5-1072° Ik, a pabora Beixoa pasHa 3,3 - 10~ [Ix.

18. Omnpeaennte ckopocTh GOTOAEKTPOHOB NMPY OCBELIEHHN KaJtHsl
(pHOETOBEIM CBETOM C AMHHONH BOTHBL 420 HM, ecaH padoTa BBIXOMA
3JIeKTPOHOB ¢ NOBEPXHOCTH MeTa/LTa paBaa 1,92 3B.

19. @oroadderT y AaHHOTO MeTaIL1a HAYHHAETCS [IPU HACTOTE CBETA
6- 10" T1. OnpegeanTe YacTOTy CBETA, €CIH 3aAEPKUBAOLINIL TTOTEH-
uan papeH 3 B.

@omon. Kopnycryaapro-eoanosoii Oyarusam

20. MmeeT nu KBAHT CBeTa KaK YacTHLA, 001a8a10Inas MacCcoH H M-
MY/AbCOM, KHHETHYECKYIO SHEPTHIO?

21. MoToH MOTAOIAETCE BENIECTBOM. U TO IPOMCXCANT ¢ MACCOW
¢doToHa?

22. ToveMy He 3aHOCAT B TabaUIy Maccy doTOHA TOXOGHO TAMY, Kak
3TO AT ¢ MACCAMH APYTHX 3J1EMEHTAPIILIX HacTHI(?

23. Mosker au doron npu Kakux-1mdo YCIOBHAX 3aMeNMTh CBOe
ABWKeHHEe B OAHOPOAHOH cpene (BaKyyMe) HIH OCTAHOBHUTLCS?

24. Kakos umMny.abe pOTOHA, €IV AJIMHA CBETOBOM BOHbI S - 1075 cM?

25. Onpene/uTe 3HEPTHKO KBAHTA, COOTBETCTBYIOUIEIO AJTHHE BOJ-
Hbl 500 HM.

26. Kaxor umnyabc (hOTOHA, €CIU AJHHA COOTBCTCTBYIOMIEH CBCTO-
BOii BOHEL paBHa 500 HM?

27. Ipwm xakoft ANMHE 371€KTPOMATHHTHOH BOXHH 2Heprus (GoToHA
Obina 661 passa 2,8 - 1071° J{x?

28. Onpenenute sHepruK GHOTOHOR, COOTBETCTBYIOLUINX Hanbomee
AAMHHBIM (A = 760 nM) u Hanboiee xopoTkuM (A = 400 uM) BOsIHAM
BH/TUMOM 9aCTH CIIEKTPA.

29. TloacyuraliTe Maccy QOTOHA BHAMMOIO CBETA, AJIMHA BOJHBI KO-
Toparo paeHa 500 HM.

30. Tpenuposausbiii a3, IAHTENLHO HAXOAAMMEICS B TEMHOTE, BOC-
NPUHUMEET CBET ¢ AJMHHON BosHbl 500 HM IpH MOIHOCTH He MeHee
2,1- 10~ Br. CkoabK0 ¢oTonos B 1 ¢ nonagaeT B 9T0M cJydae Ha CeT-
YaTKy r1a3a?

31. @opmyny A5 OTIPeIETeHNA YACTOTE] KBAHTA CBETA MOKHO 3aITH-
CaThb B ABYX BAPHAHTAX:

[

a) v=—;
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6) v="2,
h

T7ie A — AdHHA BOAHBL E — sHeprud xBanTta; A — nocrosdHasa 1liaHka.

Kaxkas uz 3tux (opMy/1 BHIpasKaeT BOJHOBLIE, 3 KaKasi KOPIYCKYAAD-
HEIE CBOICTBA cBeTa?

32. B dopmy.e Tnanka F= hv 3anoxeHa vaes KOPMYCKYJIAPHO-BOI-
HOBOTO AyamuaMa. 11pokoMMeHTUPYHTE 3TY MHICb.

33. llpaBunbHO M YyTBEPKAEHHE, YTO B IPUPOAE CBETA NPOABAALTCA
KOPIYCKyISpHO-BOHOBON ayaansm? O6biacHHTe ModeMy.

34. TIpoaHaTH3HpYIiTe TBA YTREDHKACHUA

1) cBeT — 3TO ¥ BOJIHEIL, H JaCTHIIbL;

2) cBeT — HH BOJIHBIL, HH YaCTHIIBL.

Kakoe ua unx, na Bawn sarusig, Gojee nipasuaphoe? Tlovemy?

33. O6bsicuuTe HHETEpOEPEHUHOHHYI0 KADTHHY CBETa, ONHPasich
TOJIBKO HA €ro KOPIYCKY.JIsSiPHbIe CBOHCTBA.

Jlasrenue ceema

36. Oanan ABneHNA 0OBACHAIOTCA TOJIBKO BOJHOBOMK T€OpHEH cseTa,
JIPYTHE — TOABKO KOPILYCKY/IApHOUH Teopreil. CylecTBy10T JTH BJI€HHS,
KOTOPHIE MOYXHO 0OBSCHUTD ¢ TOYKH 3peHHsa 0benx Teopuii? O gem 310
ropopur?

37. OaHHAKOBO AW JiaBJicHKE, OKA3HIBAEMOE CBETOM, Ha YEPHYIO WU
6enyio MOBEPXHOCTH?

38. [Ipuseaure dopmy.ay s onpelelleHHds JaB/leHHs CBETa ¢ y4e-
TOM OTpaXaTeabHOM ([IOTA0IaTebHOM ) CIOCOGHOCTH MOBEPXHOCTH, Ha
KOTOPYIO ITAIAET CBET?

39. Mapanne bHEI TYYOK MOHOXPOMAaTHYECKHX JTy4eil (A = 662 HM)
[A/2eT HOPMAJIBHO HA TUIOCKYIO 3aYePHEHITY) IIOBEPXHOCTD U OKA3bIBA-
et Ha Hee gasaenue 3 - 1077 H/m2 Oupenennre yucio horoHos, magaio-
IIMX HAa 3Ty NOBEPXHOCTb 32 1 C.

40, TIy4ox napaniineabHEX JTy4eid MOHOXPOMATHYeCKOTO CBETa € IJTH-
HOH BOJHEL 662 HM TTaZaeT HOPMAILHO HA 3EPKAJIBHYIO IJIOCKY IO [I0BEPX-
HocTh. [ToTok wanyyenns cocrapisier 0,6 Br. Oupenesvre cuny nasne-
HU HA HOBEPXHOCTE.

41. Mereoput avaMetpoM 1,2 MM HaXonWTCsT Ha 3eMHOit opbute. Bo
CKOJBKO pas cuia ero npuTskeHus K ConHuy 60JIblle CHABI CBETOBOTO
JABNEHASA, €CJIH LIOTHOCTD BelecTBa MeTeoputa 7 - 10% kr/M3, n MeTeo-
PUT TIOIHOCTHIO TIOTIOWIAET BCE AJAIONIMe HA HETO U3aydenus (p == ()7

42. ]| Ba HICTOYHHKA CBETA HMEIOT HACHTHUYHBIE CTIEKTPLL, TOJBKO CIICK-
TpajibHble JHHUM Y HEPBOTO SpUE W IIMPeE, YeM Yy BToporo. YTo MoxHO
CKa3aTh 0 (PUIHMYECKHX YCTOBHSX, B KOTOPRIX HAXOAATCS Ia3bl B 3THX
HCTOUHHKAX MIJTYUCHH?

43. OnpeneanTte CHY CBETOBOIO JABJIEHHA MEPIEHTHUKY ITPHBIX COJ-
HeYHBIX JIydeil Ha [IOBePXHOCTh nolaasio 100 M2, ecam koadduunent
orpaxenns jay4ed 0,2 U conHeuHas noctosnuasn 1,4 - 10° Br/m2

97



44. Ha xax/nnii 1 eM? MOBepXHOCTH, MONHOCTEIO TOMIOMAKINEH CBe-
TOBOE UAMYUEHHE, KaXAVio ceKVHAY magaet 3 - 108 dboTtoHos opamkeso-
ro usayyeHua ¢ 1auHol Bonnw 600 aM. Kakoe naBienne cosgaer aTo
HaTyuYeHHe?

5.2. dnsuxa aToMa

TeopeTHYyecKHe cBeleHUA

Amonm 100010 31eMEHTA COCTOUT U3 [OJIOKHUTENbHO 3aPSKEHHOTO
AAPA, BOKPYY KOTOPOrO [0 PasJAHYHBIM OPOUTAM BPALIAIOTCS SAEKMPO-
#os. TIpH 3TOM BRIIOTHANOTCS CJAEAYIONIHE YCIOBHA:

CYMMapHbIi 3apAM BCEX DIEKTPOHOR, BXOAANMMX B COCTAB aTOMa,
paBeH 3apsafy siapa, T.e. @ =Te e e= 1,6 1071 Kn — zapsag anex-
TPOHA;

B CTALMOHAPHOM COCTOMHMA aTOM He M3JTyyaeT. JIBUKenne a1eKTpo-
Ha BOKPYT $I7Ipa BO3MOXKHO TOIbKO NO OINPee eHHBIM OpOUuTaM, paany-
Cbl 7, KOTOPEIX VAOBIETBOPSIIOT COOTHOUICHUIO (nepeniti nocmyaam
bopa):

MUy = n‘h/zﬂr (145)
e m, — MACCA 3TE€KTPOHA; U, — CKOPOCTD 3IEKTPOHA HaA n-# ophuTe;
n=1, 2, 3, .. — NopAAKOBLI HOMep opbuThy; k= 6,62 1073 [k -¢c —

IMOCTOAHHAA .HJIE!HKEI;
HCITYCKanue ([I0MIOLIeHHE ) CBeTa [[POUCXOANT NPY IePEXOIE aTOMA
13 OAHOTO CTAITHOHAPHOTO COCTOMHUS B IPDYIOe. JHEPIHs (JOTOHA PaB-
Ha Pa3HOCTH SHEPIUi CTAIIMOHADPHHIX COCTOSHUI (emopoll nocmyaam
Bapa):
hv=E; — E; = AE, {146)

TAE v — 9acToTa MaaydeHns; By n F, — 3HaueHHs SHEPTHY 571eKTPOHa Ha
COOTBETCTBYIONMX OpOUTAX.

Fuepaun nexmpona Ha -t CMAayUONApho opbume B npocTreiimeM
10 CBOEMY CTPOEHHIC aToMe BOAOPOJa

1 met
E, =——— 147
: n? 8edn?’ (147)
rae e = 8,85 102 @ /m — saexrpudeckas nocTosiHHAA, n= 1,2, 3, .. —
HOMeD OpOHTHI (T7IABHOE KBAHTOBOE YHCIO).
JlmuHa BOJHBI A CBETa, HCITYCKAEMOTo aTOMOM BOLOPO/A TIPH Tepe-
Xoze ¢ OpGUTHI ny HA OPOUTY 7y, MOXKET OBITH ONIpeaeseHa U3 HopPMy.IbI

1 1 1
=Rl —|, 148
SRt (e
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rae R = 1,097 - 107 m~! — nocroannas Puabepra. Jaa BUAHMOrO cBeTa
n, = 2, Ty = 3, 4, 5‘

Ilpumepn! penieHds 3aaay

danava 1. OnpeaeadTs 2HepTHIO F, UCNyCKAaeMylo [IpH Tlepexoae
3JEKTPOHA B aTOM€ BOAOPOAA C IATOH OPOUTHI HA BTOPYIO.

Jauno:ng =2, ny=5.

P e w e nue. [Ipa nepexoae as1eKTpoHa ¢ GATOH OPOMTEHI Ha BTOPYIO
uCIlycKaeTca sHeprust [cv. (opmyny (146)] E=E, —F . rae E, n
E,, onpegensiorcs no dopmy.ae (147):

m.e’ met  myel [ 1 1 ]
1

E:

Bhcing  Bh%fn?  Bh%}

n?  n}
__ (16-10-%y'91.10°% (1 1
8(6,62-10-34)2(8,85-10-12)2| 22 52

3anaua 2. [Tpu HcyCKaHHK aTOMOM BOZIOPO/Ia (POTOHA JHEPTHS T0-
ro atomMa H3Menunaach Ha 3,31 aB. Haiitu nauHy BOJHBI N\ UCNyCKae-
MOL'O CBETA.

Jano: AE=3313B=53-10"" Ix.

Pemre nne MsMmeneHwe sHeprum aroMa IpH UcnycxkaHuu GOTOHA
ompeneasiercs o opmyae (146):

AE = huv.

Yactora ua.rydenns GOTOHA CB53aHa C ero IJIHHOH COOTHOIIEHHEM
v = ¢/\, ciepoBarennto, AE = h{c/\).
Ortciopa

]— 4,4-1071 Ix.

= he/AE;

_ 6,62-103.3.108
N 53-10-1

3anaua 3. Oupeaeinte AAMHY BOJHBL A, COOTBETCTBYIONIYIO YETBEP-
T0iT CMEeKTPaIbHOM JHHUK B BHAMMOM 061aCTH CIIEKTpa aToMa BOA0pOA.

Hauno:ny =2 n,=6.

P e 1 e v ¥ e. [ AHHY BOJHBI CBETA, H3JIY1AEMOTC ATOMOM BOZOPOIR ITPH
lepexoe ¢ OHOH OpOUTHL Ha APYTYIO, orpeneaum 1o cdopmyre (148):

1 1 1
L i
by n{ N
Tlo YCAOBHIC 3aJla4H YeTBEPTAaA CHEKTpaJIbHaﬂ JJHHHA B BHI[HMOﬁ

0OTACTH CBETA MOABAAETCSA TOT/A, KOTA AMEKTPOH NEPEXOANT C IECTOH
opbutsl (n, = 6) Ha BTOpYIO (1 = 2) (cepus Baasmepa). Toraa

b =375.-107 =375 um.
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R S
C RA/n2—1/mY)’

{
N\ =
1,097 -107(1/2% — 1/67)

3anaua 4. Panuyc n-it opOUMTEL 3/JeKTPOHA B aTOME BOZOPOLA PABEH
2,12 1071% m. QoToHS! KAKOH AMMHEL A BOJHBI MOTYT BEHI3BATh HOHM-
3anmio 3Toro atToMa? (OnpenenuTe sHepruio E noHusanmu atoMa BO-
Aopoa.)

Jauno r,=2,12-10"10 .

Pemenne. [Jnsa Toro ywroOsl Npou3oNlia HOHM3AUMA ATOMA BOAO-
poAa, HeoBX0IUMO COODIUTE 31EKTPOHY, BPallalIeMy st Ha 1-H op&u-
T€, SHEPTUIY, TOCTATOYHYIO /L7151 €T0 YAATEHMS € 310l opbursl (7 = 7) 3a
npenenst atoMa (n, = o). Lo hopmyne (148) MOXXHO ONpeeaHT ATH-
Hy BOJIHBI (POTOHA, BHI3BIBAIOIIETO HOHU3ALHIO aTOMa:

=41-10-" M = 410 um.

1 1 1 R

Z=Rl——_—f==

b n? ool n?

Orcioga ) = n?/R u aseprus MoHu3aiMK E = hv = he/X = heR/n?,
rjle ¢ — CKOPOCTB CBeTa B BakyyMe. TakuM o0pasom, 71 onpeleeHus
SHepruM MOHU3AIMK E U [UTHHBI BOAHE A OTOHA HeO0DXOAMMO 3HATL
HOMep n OpOUTHL

B aTome BOAOpOAA Ha 27I€KTPOH €O CTOPOHLI A4pa AeiCTBYCT 2Kleo-

€ rje

R
dmeq 1

7, — pauuyc n-d opburet. QHa IBASETCA HEHTPOCTPEMHTEILHOM CHIIOI,

YAepKABAIONTeH 3JIeKTPOH, ABUKYTIHHCA CO CKOPOCTHIO v, HA COOTBET-

CTBYIOILEl n-it opbuTe, MO3TOMY

HOBCKaA CHJA ICKTPOCTATHYCCKOrQ MPpHTAXCHHA Ec =

mu: 1 €
Tn 41T€U Tl?
o2
2 _
OTCI0a HAXOIUM 17 = —— ==,
dregm,T,

Wcxons u3s nepeoro noctynara bopa {em. dopmy.ay (143)], maiinem
CKOPOCTS ANEKTPOHA Ha n-it opbure:

th, =N h
T 2mnm,
, _ Tme’r,
Torna KBaapaT MOPSAKOBOTO HOMepa OpOHTHI n? = o
€9

B pesyibrare nojsy4yuM
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_ wme’r, _ h%Rey .

L U S
¥ ¥
soh’R nm.e?r,

_ 314-91-10731(1,6- 101%)2 212. 10-*°

88510 76,62 109 1,007 157~ 0> 107 =363 e

_ (6,62-10-%)33-108-1,097-107 -8,85-10-* _

E
314-91-10731(1,6-10-19)22,12-10~10

=5,5-10"19 [Tk == 3,4 3B.

Bonpocs 1 3aaHuA

Hoepras modens amoma

1. Kak onpezennte Y¥CA0 MPOTOHOB M YHCJIO 3JICKTPOHOB B aToMe?
OnpefieTMTe YHCJAO MPOTOHOB H 3JIEKTPOHOB B ATOME [IMHKA.

2. 11py KaKOM YCIOBHH 3NEKTPOH, CBA3AHHBIL € ATOMOM, HE W31y4a-
€T 3HEPruio, a IPH KAKOM — H3jydaet?

3. B onbrtax Pesepdopia o pacceMBaHWIO o-YaCTHII YHCIO 3THX
YACTHIl, PE3KO HIMEHWBIITHX Hampas/aeHHe, 0Ka3aNoch HeHOIbIIHM.
() ueM CEM/IETENECTBYET 3TOT 3KCTIePHMEHTANbHDIH dakT?

4. B uem 3aK1109a€TCS YCIOBHOCTE aHAIOTHH MEXAY MOAETBK) aTO-
Mma Pesepdropaa u Connednoil cncteMoit?

5. YeM oTn4aeTcs aTOM, HaXOAAUKACA B OCHOBHOM (HOPMaJIbHOM )
COCTOSTHUH, OT ATOMA, HAXOMALIErOCst B BO30YKICHHOM COCTOSTHHU?

6. MeeTca /I CBA3L MeXAY YacTOTOM oOpalieHds 3AexTpoHa Bo-
KPYT SApa aTOMAa BOAOPOIA M YACTOTOH ero N3AyieRun?

7. B KakoM cTyyae aHepPTHS aTOMa BOAOPOIa BOMblue: KOrga 3eKT-
POH HAXOAMTCS HA yAaAeHKOH OT sapa opOuTe WK HA camoit Gu3Koit
K SApy?

8. TloyeMy XUMHYCCKMIA DIIEMEHT UMEET TOJBKO NPHCYIHN eMy JH-
HeH4aTsIH crekTp?

9. Mo:xHO JIM ¢ NOMOIBIC XHMHYECKOr0 aHATH3A Pa3iu4yUuTh M30TO-
116l Kakoro-1ubo anemeHTa?

10. U3 uero caemyert, 4TO aTOM (CHCTEMA «ALPO — HJAEKTPOHHAsA 060-
JIQYKAS ) CTPEMHUTCS K COCTORHHIO C MUHMMAJIBHOI ITOTeHIMATLHOM SHep-
rueit?

11. TeopeTrueckd B CHEKTPe BOAOPOAA AOKHO ObiTh GECKOHEYHOE
unucno auxmi. [loyeMy BUAHDI TOMBKO OTAEJAbHEIE CNEKTpajibHBIE JTH-
HUR?

12. Ha xakune craunoBapHble OpONTHI TEPEX0ASIT 3K TPOHBL B aTOME
BOJOPO/IA TIPH HCTTYCKAHUH BUAKMBIX, YAbTpa®UONeTOBbIX, MHpPAKPAC-
HBIX NTydei?
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13. UeM oT/IMYAIOTCH ATOMBl HHTH ropm.ueifi BJ'IEKTPI/I'-IBCI{OI‘/JI JIaMIIbL
OT ATOMOB HMTH TOI JKe JAMIIBI B XOJI0AHOM COCTOSHHRN?

Fnepeemuneckue yposHu 6 amome.
Hanyuenue u anepzuu amomos

14. TToyemy BepxHHE 0O6OJOUKH aTOMAa He 3aMOJHAWTCS 3MEKTPOHA-
MM, TIOKa He OYAYT 3alI0He bl HMH HIDKHUe 000m0uKn?

15. [ToueMy xuMHYECKUe CBOHCTBA aTOMA OILPeesiIOTCA B OCHOB-
HOM Er0 BHEINHWUMM 3JNEKTPOHAMH, a He Bceil UX COBOKYMHOCTHIO
B aTOoMe?

16. OnpeaneanTte CKOPOCTb (-4ACTHL, BHEPIris KOTOpLIX paBia 100 3B.

17. BriuncnuTe pagnyc nepBoi Kpyrosoil OpOMTEL 3,1EKTPUHA aTOMA
BOJOPO/a, eC/IH OTHOCHTENbHAS JUANIeKTPUYeCKasd IPOHHITAeMOCTh Ba-
KyyMa paBHa 1.

18. Onpegennte yacToTy U Mephod oOpallleHus 3JeKTPOHA B aTOMe
BOZOPOAA 1151 BTOPOI CTAMOHAPHOH OpOUTEL

19. Bo cxoabko pa3s juHedHasd CKOPOCTh JBHKEHHS 3JI€KTPOHA 11O
neproit GopoBcKoil opfuTte aToma Bojopoda (R = 5,29 10~ m) Gob-
ille CKOPOCTH ABWKEHUS peakTUBHOTO caMoseTa (v = 1000 kM/a)?

20. Onpeaesnure 3HepPrHio, UCIIYCKAEMYIO IIPU [IEPEXOIe 3/1eKTPOHA B
aTOME BOAOPOA C TPETheil 0pOUTHL HA [IEPBYIO.

21. Hackonsko U3MEeHKIACh 3HEPTHsT 3/IEKTPOHA B aTOMe ROIOPOIa
TIPH MCIYCKaHUU ATOMOM (hOTOHA ¢ ATHMHOMH BoaHBL 2,43 - 107 M?

22. Onpenenute HAaMOOABLUIVIO U HANMEHbUIYIO IJHHEL BOIH B BH/IH-
MO 00JIACTH CIIEKTPA U3JIYYEHHS ATOMA BOIOPOAA.

23. TIpu nepexojie 3JeKTPOHA B aTOMe BOAOPOIA ¢ OHOIO CTALNO-
HAPHOTO YPOBHS HA APYTOH WCHYUICH KBAHT CBETA C JMUHONH BOJIHEAI
6,56 - 10-7 M. OnpenennTe, Kak H3MEHHUTACh SHEPTHS 3JIEKTPOHA B aT0-
Me IO /IeHCTRUEM 3TOTO H3JYUeHH A,

24. Atom BOLOpOiA epeBefeH U3 HOPMAJIBHOIO COCTOSHUS B BO3-
OyKIeHHOE, XapaKTePH3YEMOE TJTABHBIM KBAHTOBBIM YHCIOM 2. Olpe-
AETUTC FHEPrHID BO3OYKASHHOTO ATOMA.

25. HauMeHbWWH paauyc opOGUTH 3,IeKTPOHA B ATOMe BOAOPOAA,
KOTJla OH HaXOAUTCHA B HOPMa/AbHOM cocToanny, pasen 0,528 - 10-10m,
Oupezneinnte paanyc OpOUTH 9JIEKTPOHA N €10 THHEHHYIO CKOPOCTD,
KOT/la 4TOM BOMOPO/1a HAXOJMTCA HA TPEThEM 3HEPTETHYECKOM
YPOBHE,

26. DHeprus aToMa BOAODOZa B HOPMAABHOM COCTOSHHH MHHYC
13,53 3B. Onpesennte sHepruio KBaNTa U AAMHY BOTHS U3YYeHHs, O-
TJIOLEHHOTD 4aTOMOM BOZAOPOIA, eC/M IIPH 3TOM IEKTPOH Llepeniell ¢
MepBOro H4 TpeTHH SHePreTudecKUil yposeHn, ‘

27. Kakyno MITHUMATBHYIO SHEPTHIO HEOOXOMUMO COOBIHTE ATOMY
BOZOPOZA, HAXOMAUICMYCS B HOPMATLHOM COCTOSHHU, YTOOK OH, IIOT/I0-
THB ee, HOHU3NPOBAICA? JHEPIHA aTOMa BOAOPOAA B HOPMAIbHOM CO-
cTosHuH MuHyc 13,53 3B.

102



5.3. Mu3nKa aTOMHOTO AApa
W 3JIEMEHTAPHBIX YACTHL

Teopernyeckue cseIeHH

ATOMHOE AAPO COCTORT U3 NPOMONOE U HEUMPOHOS, HA3bIBAEMBIX HY -
xronamu. Maccosoe wucro A paBHO YKCTY HYKJIOHOB B Ape. OHO Lpea-
cTaB,jisgeT cob0il BHPAKEHHYIO B ATOMHBIX €JMHALIAX MacChl (2. €. M.) Mac-
CY 4TOMA 3JIeMEHTA, OKPYIJIEHIYIO O LEeA0ro YHCIA.

3apadoeoe yucno Z paBHo IACTY MTPOTOHOB B 57Ipe, OHO COBIAJAET C
HOPAAKOBBIM HOMEPOM 3jeMetTa B Tabnuiie aneMeHToB Menneneesa.
JT0 32D/ AApa, BHIPAKEHHBIH B eJMHUIAX 3/1€MEHTaPHOTO 3apsija e (3a-
psna 37eKTPOHA).

Yucmo HeliTpouos B siipe N= A — Z.

ATOMBL OJIHOTD M TOTO K€ ANEeMEHTa MOTYT HMETh PasHoe KOJIHYe-
CTBO HEUTPOHOB B AApe. Takue ATOMBL HA3BIBAIOT U3OMONAMU AAHHOTO
anemeHTa. Hanpumep, y aToMa Kucaopoaa uMeloTes Tpu nsorona: '§0,
170, '80 (cBepxy — MaccoBoe, CHE3Y — 3aPAZI0BOE YHCIO),

Macca sadpa M, MeHbIue Macco Hetimpanvrozo amoma M, Ha maccy
SREKMPONOE, BXOAANINX B COCTAB 3I€KTPOHHON 0607109KH aToMa:

M,= M, — Zm,. (149)

edexToM Macce sapa A HA3BIBAIOT Pa3HOCTE MEXKTY CYMMOH Macce
NMPOTOHOB M, H HEUTPOHOB 1M, COCTABAAIOIMX AAPO aTOMA, H MACCOH

aapa M,
Am = (Zm,+ Nm,} - M, (150)

B raf;uiax Mace H30TOMOB YKA3BIBAIOT HE MACCHI SLAEP, 4 MACCHI HEl-
TPaTbHBIX aTOMOB. 1losToMmy dopmyay (150) nenecoobpasHo npeodpa-
30BaTb K BHAY

Am = (Zm,+ Nm,) — (M, — Zm,) (151)
HIH
Am= Z{(m,+ m,) + Nm, — M, (152)

Yunreias, 9TO M, + m, = my (my — Macca u3oTomna Boaoposa {H),
TNOAYIHM
Am=Zmg+ (A - Z)m, — M,. (153)

Iepeus censu adpa AE,, onpeaeisiercss paboToi, KOTOPYIO HYKHO
COBEPITUTD 1A PA3ieJIeHus| A/pa Ha COCTABJSIONINE €ro IMPOTOHBL U
HeTPOHEL:

AE, = Amc?, (154)

rae Am — gedieKT MaccChl Azpa, Kr; ¢ — CKOPOCTH CBeTa B BAKYYME.
DHeprus B AAHHOM CIy4Yae BEIPAXKEHA B KOVAAX, MOXKHO TOKA3aTh,

4TO IHEPIHA, MOIVIOWAIMAACS HIH BLACIAIOUAACA PH U3MEHEHHH

Maccel Ha 1 a.e.M., cocraBrsier 931 MaB. Ilostomy ana cayuas, koraa
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llE(iJEKT MacCcChl BRIpaX€H B aTOMHBIX ¢JAHHHMI[AX MACChI, COOTHCILEHHE
(154} MOXHO 3alMCaTh B BUAe

AE,, =931Am, (155)

DHeprus CBA3M B 3TOM CAy4Yae BHIPAKEHA B METAdIEKTPOHBOILTAX:
1 MsB=16-10"1Ix.
Hamenenue snepeuy TIpH A€PHOH DEAKIIMM OIPEENSETCS COOTHO-

IIeHHUEM
AE =(3"m, Y my)c?, (156)

e Y M M Y m, — CYMMBI MACC SaCTHI] ZI0 K TI0C/Ie PEaKLHH.

Ecan Zmi > ka, TO 3HEpTHUA Bhideaserca, Eciau Zm,- < ka,
TO 3HEPTHSA MOTJIOUIAETCA.

[Tpu pannoakTHBHOM pacnaje YHCIO PAAMOAKTHBHBIX (HEPACTIABIIHX-
Cs) aTOMOB yOBRIBAET CO BPEMEHEM 110 3aKOHY

N=Noe ™, (157)

rae Ny — 4HCJI0 PaAMOaKTUBHEIX ATOMOB B HaYaJbHEIi MOMEHT Bpe-
Menn t = O, N — nocmosnnas paducaxmugrozo pacnada; t — Bpema
pacrajia.

WHoraa 3ak0H paJU0aKTHBHOTO PAcaia 3anHCEIBAIOT B TAKOM BHIE:

N= Ny 2-v7, (158)

rae T — nepuod noaypacnada pagMoaKTUBHOTO H3OTOMA,
lleprox moypacnafa ¥ MOCTOAHHAA PAJHOaKTHBHOTO DAchaja CBs-
3aHbl COOTHOLIEHWEM

T=1n2/% = 0,693/ (159)
HAN
% = 144T (160)

B pesyawsTaTe pain0akTHBHOIO PAcnajia B UCXOTHOM 3JIEMEHTE C Te-
YyeHUeM BPEMEHH YUCIO HEPACIIaBIIMXCs S1ep YMCHbIIaeTcs, HO pacTeT
YHCAO 3Aep TPOAYKTOB paciana. Yucao agep AN, pacmaBiiixcs 3a Bpe-
MsA At, IPONOPLUHGHANBLHO HHCAY Ny HepacnaBILMXCA B HAYaTbHEIR Mo-
MEHT BPEeMEHH siieD W WHTePBATY BPEMEHH:

AN= —\N, At . (161)

Hipumepn pemenns 3agay

3anaua 1. Kaxoso crpoenue siapa (Z, N) naotona yraepoaa '2C?

Peuienne U3 cumBoaudgeckoil sanick naororna ‘3C creayer, 410
SIPO H30TOTA YIiepoia cocTouT 13 12 Hykmonos (4 = 12), wwectn mpo-
TOHOB (Z = 6) v mecTu HelTPOHOB (N =12 — 6 = 6).
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3anaua 2. Haiitu anepruio cesasu A E,,, sapa usotona reaus 3He, ec-
JIH Macca 9Toro uaoTona m, = 3,01605 a.e.M., Maccel H30TOMA BOAOPO-
71a U HEHTPOHA PaBHBEI COOTBETCTBEHHO My = 1,00783 a.e.m. u m, =
= 1,00867 a.e.m.

Hdano: $He, My = 1,00783 a.e.m., m, = 3,01605 a.e.Mm., m, =
= 1,00867 a.e.m.

Pewenne Dueprus cesasu supa (MaB) onpeaeasercsa cooTo-
menveM (1535): AF,, = 931Am.

HedexT Maccl Am MOXHO onpeaenuTsb 13 ¢popmyias (153):
Am=Zmy+ (A - Z)m, ~ m,.
Torga sHepris cBA3IM
AE, =[Zmy+ (A — Z)m, — m,) 931 MaB;
AE,=]2-1,00783 + (3 — 2) 1,00867 —
~ 3,01605]931 MsB = 7,7 MaB.

3anava 3. Sapo nTha {Li, 3axBaThiBas NPOTOH, pacHaflaeTcs Ha ABe
c-yacTulel. HanHcaTe peakliio U ONpefeiuTh JHepriun AF, BhAesisI-
KINLYIOCH IIPH 3TOI peakiiH.

Hawuo: iLi, myg = 1,00783 a.e.m., mg, = 4,00260 a.e.m., m; =
=7,01823 a.e.m.

Peuwren e ITo ycnosuio 3ana4i AjepHas peakums 3aMAMmeTcd TaK:
iLi+ JH — 24He.

JedexT Macchl B 3TOH peakuuH

Am = (my, + my) — 2my,.

Tak kak 4ncIo JAEKTPOHOB A0 M IIOCJIE PeaKIIHH COXpPatAETC A, BMEC-
TO 3HAYEHHIH Macc AAEP MOMNKHO 3alIHCAaTh 3HAYEHHA MaccC HEﬁTp&HbeIX
4aTOMOB.

my; + myg = 7,01823 + 1,00783 = 8,02606 a.e.m.;
2my, = 2-4,00260 = 8,0052 a.e.m.
HedexT mMacchl
Am = ( 8,02606 — 8,06052 ) a.e.Mm. = 0,02086 a.e. M.

Toraa, cornacHo dopmyae (153), npu 3T0# peakuHH BbIAEASETCS
aHeprug
AFE=931Am=931-0,02086 = 19,4 MaB.

3aagaua 4. 3a Kakoe Bpems ¢ npouaoitoer pacnan 3 mr nonouus 2§ Po,
eC/IM B HaYaJbHblil MOMeHT ero macca paBHa 0,3 r? [lepuon noaypacna-
Aa moaonus 138 cyr.

Hano:2iPo, m=3-102r,m, =031, T=138cyT.

Pem e nue Yucao atomos 23 Po, pacnaBmnxca 3a Bpema t, AN =
= N, — N, rae Ny — 4uca6 aTOMOB, He paclaBUIMXCH B HavaJbHbIH
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MOMeHT BpeMeHy B 0,3 r nononwusi; N — 4uCAo aTOMOB, He PaciaBlInxes
uepe3 BpeMs t. Tak Kak, coraacHo (opmyaam (157) u (158), N= Nye =
=Ny 27", nomydaem AN = Ny — Ny- 2797 = Ny (1 — 27%7).

HuCII0 AaTOMOB, COIEPKANMXCHA B KAKOH-JTHO0 MACCE BELeCTBa, CIIpe-
AeasieTcs cooTHomeHUueM N = (m/M)N,, rie M — Monsipaas Macca (B
JaHHOM cAyYae NoJAoHHs); Ny — mocTrosHHasg ABoragapo. Mexonst us ye-
JAopui sanaiu Hakgem AN = (my/M)Ny: Ny = (my/M)N,.

Torza eipaxkenue aag AN MOKHO IPEACTABUTD B CIIeIYINLIEM BHE:

(my/M)N, = (my/M)N (1 — 27VT),

e 1/[ - @]
OTciofa caeayerT, uTo my /my = 1 — 2797, ¢ = T-——~lgTT~nng—;
1
=G 10'}1]/ BE=sor

Bomnpocsl 1 3agaHHg

Obigue caedenus 06 amomubix 20pax

1. MUMeoT 1u sApa ATOMOB PE3KO BHIPAXKEHHbIE TDAHATILI?

2. M3 kaKWX 37MeMeHTaPHBIX YACTUIL COCTOAT SIPa ATOMOB BCEX XH-
MUYECKUX 2JeMCHTOR? Kakoe cTpoeHHe UMEOT SApa aroMOB reaus,
0J0Ba, ypana?

3. Onpeaeanre 3apaa (B KyJoHAX) M Maccy (B aTOMHBLIX eJUHHIAX
MacChl M KHJAOrPaMMax) sapa aroMma 6poMa.

4. Tlepeunc/MTe UIOTOIR! BOAOPOA, H300PAIUTE HX SIAPA H YKAKHU-
Te, H3 KAKUX AJeMEHTAPHBIX YacTHIL OHH COCTOAT.

5. [ToyeMy oTHOCHTE1bHBlE ATOMHEBIE MACCHL XUMIYECKHX 3JIEMCHTOB
UMEIOT ApOBHEIe 3HAYEHUS ?

6. Kak 3aBUCHT OPOYHOCTH SAEP OT HX AIHEPIUK CBASH?

7. O ucM CBHAETENBCTBYET TOT (PAKT, YTO ATOMHOE AAPO B I1E€10M UMEET
MEHBWYIO [IJIOTHOCTD BENIECTBA, Y€M OTAeAbHBIE er0 YACTHITH ?

8. Tae GoaslIe CONEPIRNTCS THKEAOM BOABE B HEKMIAIEHOH BOAE WK
B TOH, KOTOPYIO KHIATHAM HekoTopoe BpeMs? [lovemy?

9. lioueMy 3a OCHOBY CHCTEMATH3AITUN XHMHUYECKHX 3ICMEHTOR LIPH-
IIsi7TM HE MAcCy, a 3apsaa ajiep?

10. B tabiuue /. 1. MeH/ZeneeBa BCTPEYAIOTCS CAYYAM Pa3MEIeHHS
SIEMEHTOB HE 110 MOPS/IKY BO3PAaCcTaHHA aTOMHBIX Macc. OObsACHUTE 3Ty
0CODEHHOCTE TabJHIIHL

11. TloyeMy aTOMEI M30TOMOB XUMHUYECKH TIOJTHOCTBIO TOKACCTBEH-
HLL OIHH JpYroMy?

12. ILi0THOCTE BEIIECTR NEFKMX W TSAKeJBIX 4/1ep NOUTH OAWHAKOBA.
O xakoil 0COOEHHOCTH ANEPHBIX CHJI TOBOPHT 3TOT (pakT?
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13. JedekT Macchl YYCHHK HOACHHIT YMCHBIIICHUEM MAcC TOKOA Yac-
THLL, KOTOpbIe 0OpazoBaTu sApo. JeliCTBUTEALHO JIN 3TO TaK?

14. BoisicHuTe, NOAYHHSAIOTCS JIH SAEPHBIE CHIIbL IIPHHUMITY CYTICD-
TIO3UITHH.

15. Kak B1HsieT Ha 9HEPTHIO CBSA3H F, TAXEBIX sep U PaHOaKTHB-
HOCTb H30BITOK POTOHOB, HEXTPOHOB?

16. He noap3ysich COOTBETCTBYIOIMMH TAOJNAIIAME, CDABHATE 3HCP-
rHM CBSI3M ABYX e 3Li u {Be.

17. B ueMm paaauvue sizep H30TOMOB ypaHa 233U u Z8U?

18. KakoBo crpoenre a1pa H30TONA Kucaopoga §0O?

19. Onpeaenute aedeKT Maccsl 418 H30TONA BoAoposa TH.

20. Borancsute sHepruio cesasu saep ypana “HU u 28U, Kakoe ua
aTHx saep Hogee ycToHUMBO?

Ecmecmeennas paduoaxmusnocms

21. [ToueMy pATHOAKTHBHEIE JeMEHThl CO CPABHHUTEILHC HEOOAL-
LM Nepuo/oM Nosypacnasa T (HanpHMep, paJuil) He UCUE3TTH 3a Bpe-
Msl CYNIeCcTBOBAHUS 3EMITH, Bedb OLHU Aapa TOCTOAHHO NPeodpasyiot-
¢4 B pyTHe?

22, Tlouemy siAPa ATOMOB NP 0OJIYYCHHH X HEH TPOHAMM CTAHOBAT-
€A paJHORKTHBHBIMM?

23, Anpo, u3nydus 3-4acTHUY, BCASACTBYE OTJ3UM HAYMHAST ABUIATD-
€5 He CTPOTO B HaNpaB/eHHH, HPOTUBONOIOKHOM HAILIPABAEHHID ABU-
»KeHM YaCcTHLBI, A OTKJIOHSAETCH B CTOPOHY. O yeM CRHAEeTeTbCTBYET ITOT
dax?

24, [Touemy BO3HMKAET ~-KBaHT B A/pe aTOMA B [IPOIIECCE €T0 PAANHO-
aKTHBHOTO pacnafa’?

25. ~-JIyaH paguOaKTHBHBIX Bel[ecTB — (DOTOHDBI ONpeieaAeHHbIX
9HePTHii, CBOHCTBEHHBIX JAHHOMY BelllecTBY. Kakos xapakTtep sHepre-
THYeCKHX MPOLECCOB B ATOMHOM sIipe Ha OCHOBaHHH 3TOTO dakTa?

26. Kakymo 3Hepruio A0IKeH UMETh 4~KBAHT, YTOOBL IPOH30IILIO Jle-
jleHne Aapa?

27. Kakue siieptbie BPOLUECCH TPUBOAAT K CTPYKTYPHOH TepecTpoii-
Ke S/Iep 4TOMOB, 4 KaKue HeT?

28. Yepes kakoe speMa pacnafeTca 60 % paginoaKTUBHOrO NOJOHUA,
€CJTH ero nepuox noaypacnaga 138 cyt?

20, OnpeaevTe BO3PACT APEBHHX AePEBSAHHBIX MPEAMETOB, ECTH 13-
BECTHO, YTO KOJIMYECTBO HEPACIABLIIMXCH aTOMOB PAAHOAKTHBHOIO VI-
Jepoaa B Hux cocTapisieT 80 % kosMyecTBa aTOMOB 3TOr0 YIJIEpoaa B
ceexecpybiegnoM aepepe, Ilepuoa nonmypacnasa yraepona 5570 aer.

30. OnpenenuTte MeproO NOAYPACITaja PaiHOAKTHBHOTO CTPOHITHS,
ecAu 3a | roj Ha KaXIYI0 THICAYY ATOMOB PACHATAETCS B CPEMHEM
24,75 atoma.

31. Vimeercsa 4 r paguoaktTuBnoro kodansTa. CKOABKO IPAMMOB KO-
GanbTa pacmazacTes 3a 216 cyT, ecau ero nepuoj Noaypacnaaa 72 cyr?
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32. Macca paauoakTHBHOTO cepeGpa yMeHbIIMIach B 8 pa33a 810 cyT.
Omnpenenute neproa MONypacnaga paguoakTUBHOTO cepedpa.

33. UmMeetca 8 Kr paauoakTHBHOTO ue3HA. Onpege/nTe Maccy He-
pacnasulerocs uesus rocie 133 J1eT paxoakTHBHOTO Pacliazia, e/ ero
HepHoz noaypacnana 27 ner.

34. [[Ba paaMoaKTHBHBLIX 371eMEHTA MMEIT HePHOABI NOTypaciaia
103 ¢ (panuit) u 28 et (cTponnmit). Kaxoii U3 Hux maer 6osiee MHTeH-
CHBHOE H3JIydecHHe?

35. ATomuas macca xs1opa 35,5, XJop uMeeT xBa naotona 15Cl 1 $3CL
CpaBHuUTE HX APOIIEHTHOE COAEPKAHIE,

36. CroJBKO NIPOUEHTOB PAAHGAKTUBHOPO BEIIECTBA OCTAHETCH Ye-
pe3 4eThIpe EpHoaa MoJaypacnaga?

37. Onpenenute NTOCTOSAHHYIO PATHOAKTHBHOTO paciaja paaua “#Ra.
Kakas 10719 nepBoHa4aTbHOrO YHCJIA ATOMOB pacniagaercs 3a 3100 net.

38. Yepes kakolf IpOMEXYTOK BpEMEHH B Npemapate NoaoHus {5 Po
pacnagaercs 60 % NMEKIIIXC AaTOMOB, eCJIH HEIPEPHIBHO YIATATH NIPO-
ILYKTBI pacnaja?

39. Cxosbko aTOMOB B Kycke ypaHa 233U Maccoii 1 Kr pacniagaercs 3a
1 ¢? llepuon noaypacnaga T = 7 - 108 ner.

40. Kakoit 3feMeHT 06pa3yerca npy cOeIMHEHHH IBYX SIED BOAOPO-
a1 OZHOTO HelTpoHa? BHIUNCIHTE 3HEPTHIO, KOTOPAs BEIAEIAETCA IIPH
06pasoBaHUK JAHHOTO AAPA.

41. IloyeMy paxuoaKTHBHEIE IpeNiapaThl XPaHAT B CBHHIOBEIX KOH-
TeliHepax, UMeINHX TOACTBIE CTEHKH?

Buympusoepuvie npoyecco
U UX NPOSBEHUE

42, Kakue 3aKOHB COXpaHeHust COOMI0AAI0TCA IPU AAePHBIX PEaKIH-
ax? B ueM 3akmouaeTcs Gu3MUeCKHI CMBICA 3THX 3aKOHOB?

43. B saiapo a3oTa yaapsieT a-4aCTHIA U OCTAeTCS B HEM, BEIOHBAs H3
SI1pa MPOTOH. 3ATUIIATE YPABHEHHE ANEDHOH PEAKIMM.

44. [1pn 6oMBapaupoBKe M3oTona azora 4N HeliTpoHaMu noaydaer-
csl u30ToN yraepoaa '¢C, KOTOPBIN OKa3blBaeTCA [3-PaAHOAKTURHBIM.
3anuIukTe YpaBHeHHA 06eUX peaklmii,

45. lovemy o.-4yacTHIIBL, BHIOPACHBaEMbIE PAAMOAKTHBHEIME Bellle-
CTBaAMH, HE MOIYT BBIZBATh AIECPHMX pcaKuHﬁ B THAXKENbIX 3JI€MEHTaX,
HO BEHI3BIBAIOT B JIETKUX?

46. Ipu 6oMOapAUPOBKE H3OTONA re/NA 3He IPOTOHAMHU M3JTydYaeT-
€ (-4YaCTHIA ¥ HEKOTOPas 3JeMeHTapHas YacTHa, 3ailiniyuTe ypas-
HeHUe AJepHO peakU iy U YCTAHOBUTE, KaKast YacTHLA MIPKH 3TOM HC-
MYCKaeTCs.

47, Tipu ob6ayueHHN o-yacTMLAMH atoMa 4N ncnyckalores 11poTo-
BbL. Kakoe npeBpailieye MPOUCXOAMT C SAPOM a30Ta?

48. BEIYMCIHMTE SHEPTHIO, MOTIOMEHHYIO pH peakuun 4N + $He —
— 1H + %0.
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49. Paguoaxtususiit uzoton 3N, pacnagascs, npeBpaiaeTcs B u30-
Ton yraepoza '3C. Hanumute ypaBHeHHe aToit peaklimn. Kakas yactu-
la MPH 3TOM UCITyCKaeTCH?

50. 371eKTPOH ¥ MO3UTPOH NPH BCTPEYe AKTUBHO «PearupyioT» MeX-
Ay cobol, npeBpamanch B ~-KBaHTHL [ToueMy Takoil nponecc He NPoHC-
XOIMT TIIpH BCTPEYe 3IEKTPOHA ¢ 3eKTPOHOM?

51. Hanummte peakuyio HpeBpalleHHs HefiTPOHA B TIPOTOH.

52. HanuuuTe peakIdio CHHTe3a JeTKUX sfep aefitepus. Kakue ya-
CTHI[HI TTOJIYYATCA B PE3VIILTATE ITOH peaKiu?

53. Yo saBaAeTcs UCTOUHMKOM 3HEPTHH 3BE3N?

54. HanumuTe S7epHYI0 PEaKUHIO CHHTe3a JerKuX saep fefitepis B
ABPO TeJIHA U ONpeSenTe 3HePIreTHYeCKHH BBIXO] 9T PeaKIliu.

55. Hamuminte ANepHYIO PeaKIHiQ CHHTE3A JETKUX e Aeitepus
M TPUTHA B AP0 TENUA K ONPEAeNUTE IHEPTETHUECKMI BBIXOL, 3TOM
peaKiIvu.

56. OObsACHUTe, MOYEMY /A COBEPUIEHHS TEPMOANEPHOH peaKklHu
a(phexTUBHee MCTIOAB30BATh AAPa BOAOPOAA, OCOGEHHO €r0 TSKEAble
H30TOIBI: e Tepui 1 TPHTHH.

57. OTaenbHble SAPA NEJSTCS TOA AHCTBHEM OBICTPHIX HEUTPOHOB.
Mo3KHO M1 ¢ HUMH COBEPLIHTE HeMHyIo peaknuo? [oyemy?

58. Tlponszomesn caMOTIPOM3BOJbHBII pactial g1pa. Belgenunacs nau
MOTIOTHUIIACH BO BpeMsi pacnana aHeprusa? Otset obocHyiiTe,

59. Kakum crmoco0oM MOTYYaIOT paIroaKTHBHBIE H30TOIIB! X EMHYECKIX
aemento? [louemy mpu 570M BOZHHKAET Pa/IHOAKTHBHOCTD aTOMOB?

60. KakoBbl 3KOHOMUYECKHE IPENMYLIECTBA PeaKTOPOB Ha GBICTPBIX
HeHTPOHAX MO CPAaBHEHMIO C AAePHBIMY PeaKTOPaMy Ha MeATeHHBIX Hell-
TpoHax?

61. Kakue BerecTBa NPUMEHSIIOTCA B AJA€PHBIX PeaKTOpax B Kauye-
CTBE 3aMefTHTeNel GhICTpPhIX HeHTpoHoB? TTovemy?

62. B kakoM Bue OCBOOOXKIAETCS BHYTPHSIEDHASL BHEPIUSL B aTOM-
HOM peakTope, paboTalleM Ha MeI/IeHHbIX HeHTpoHax?

63. TIpu peakuun nenenns saep U-235 sbigesmnocs 1,204 - 1026 MaB
sHeprud. ONpeaesnnTe MacCy paclaBIUerocs ypaHa, ecii¥ IpH Ae1eHHN
oaxoro siapa seienserca 200 MaB aHepruug.

64. Tlpn meseHBHW onkoro aapa uaorona U-235 ocBobokaaeTcs
200 MaB suepruu. Onpefenute 3HEPrii0, KOTOPasA BBLISAUTCE TPH jle-
Jennu Beex snep 0,2 kr U-235.

65. Ilpu peakuun aemenust U-235 pactianach HeKOTOpast Macca ypa-
Ha ¥ BhIAeaMack sueprua 2,56 - 1028 MaB. Onpenenure Maccy pacrias-
MIEeTOCA YPaHa, ecyi TIPH AejleHHH 0XHOTO Aapa Beiaensercd 200 MaB
IHEpTUy,

66. Ilpu menenuu oaHoro sapa uzotona U-233 ocBoboxnaercs
200 M5B suepran. Onipeaenure aHepriw, KOTOPas BLIIETHTCH NPU Je-
aeunu 10 xr ypana.

67. Ilpn s1eeHHH OAHOTO sapa aToMa 26U Ha IBa OCKOMKa BRI
ercst 2- 10% 3B sxeprun. Kakoe KOJIMYECTBO 3HEPrHH BHIASTHTCS NPH
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pacuteliienun 1 r ypaHa? IIpu CKHraHun Kakoro KoJMYecTBa, YIS BbI-
JeJTCs TaKoe JKe KOJIHYeCTBO 3HepTruu?

68. Bo ck0o/BKO pa3 aHeprus, BLIASIACMAS PH AMEPHOM ACIEHMHY
1 kr ypaHa, 60/Ibille KOAWYECTBA TEILTOTH, MONYYEHHOH TPH cCropaHuy
uncteptst Hedry (50 THedT)? CYHTATD, YTO NPH AEJEHUH OHOTO ATO-
Ma ypaHa BeifiesieTcst ipuMepHo 200 MaB sHepruu.

69. Kakan sueprus BuigesasieTcs npy 0O0pa3oBaHuH A4pa aTOMA [eAus
U3 ABYX NPOTOHOB H IBYX HEeUTPOHOB? Kakas aHeprus BRIAENSACTCS TPH
obpaszoranny 1 rrejna? CKoJbKO KAMEHHOTO YIVIA HYXKHO CXKeub, YTo-
6BI (IOTYYUTB CTOJAbKO K€ SHEPTHH, CKOJIBKO ee BhIIeIaeTcs npH o6pa-
3opaHdu 1 rreaus?

70. [Ipu cTONKHOBEHUH 5JI€KTPOHA ¥ TO3UTPOHA 00pa3yiorcs ana Go-
Tora. OnpejieMTe 3HEPTHI0 KaXA0TO (poToHA. KHHeTHYeCKHE SHEPTUH
00eHMX 4aCTHL A0 CTOMKHOBEHHSA CYHTATH MATbIMH,

71. Ha xakoe 3HaueHue eXeCEKYHAHO yMeHbImaeTca mMacca ComHLa
BCJIEACTBUE U3TYyYeHUSA SHEPTHH, eCIH Ha 3eMJre Ha Kakapiit 1 cm? no-
BEPXHOCTH, TI€PIIEHAUKYASIPHOM CBETOBBIM JyJ9aM, B 1 MUH TIaJaeT Ipu-
smepHo 8 /I conneyHoit snepruu? CpeHee paccTosiHue 0T 3eMIH A0
Coanna 1,49 - 101 M,

72, Mowmwnocth HoBoBopoHexCcKoR aTOMHOE 2/AeKTPOCTAHIUHK
1-10% kBt. Ona notpe6.iser 300 T ypaka B roa. OupenenuTe roaopoi
pacxoi KaMeHHOI0 YTJ/I5l Ha TellJI0BOH 3/IeKTPOCTAHLIMY TOM K¢ MOITHO-
ctv apr KITA 75 %.

Dusura INEMEHMAPHBLY YACTUL,

73. Y10 Takoe 3J1eMeHTAPHBIC YacTHILI? Kem u Koria oHu OuLnH oT-
KpbITE? KakoBo X NPOMCXOKIeHHe?

74. Kakie s/ieMeHTADHbIE YACTHIE HAa3BIBAIOTCA cTabuabubiMu? Ha-
30BHTE CTAOMNBHLIE YACTHIIBL.

735. UT0 noHuMaeTCA NOJ BelileCTBOM M AHTHBEIECTBOM?

76, Hanumute peakuuio pacnajia ¢Bo0ogHOrO HeliTpoHa U HAa30BUTE
3/IeMEHTAPHBIE YACTHUIIb], HA KOTOPLIE OH PAcnafaeTcs.

77. B uem aaxinouaerca GyHAaMeHTATBHOE CBOHCTBO 3JIEMEHTAPHBIX
4acTHI?

78. [IpuBenuTe NpiuMep OMbITa, NOATBEPKAAIOUIETO PEATbHOCTD AB-
JIEHU [IpeBPANEH s 31eKTPOMATHUTHOTO 05 B BewecTso. Hanumu-
Te PEeaKUMIO TIPEBPAlleH s TI0JA B BelllecTRO.

79. Hapucyiite cxeMbl aTOMOB Te/THA U aHTHTEINs. YKaKuTe, U3 Ka-
KUX 9/1eMEHTAPHBIX YACTHIL OHH COCTOAT,

80. Kakoii Tun pyHAAMEHTATBHOTO B3aWMOAEHCTBHS I€XHT B OCHO-
Be KaMAOTO U3 ANEPHBIX TIPOTECCOB!

a) o-pacnaja;

6) B -paciiaza;

B) ~-H3JIYUeHUSs.

81. Yro nponsoiineT, ecAu 3/1eKTPOH CTOMKHETCS C IPOTOHOM ?
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82, ByzeT 1 TOYHBIM YTBEPKICHHE, YTO B-pacnaf — 3TO MPONECC
puyTpusiaepuniii? [oyemy?

83. leficTBuTEIBHO 11 HeCTAOMIIbHBIE YACTHIb PACIIA/IAIOTCA B IIPA-
MOM HOHHMAHHHK 3TOTO ¢10Ba?

84. Vlnoraa roBopAT, YTo KA Aas SAeMeHTapHAA YacTHLA COCTOHT U3
APYIMX 3JIEMEHTAPHBIX YacThIl. UT0 3THM XOTHT IOAYEPKHYTE?

85. 2neKTpoH — cTabHIbHAS YACTHIIA B MPHPOAE, TaK JKE KaK H I1PO-
toH. Kakoe 9T0 uMeeT 3HaueHie A5 CYIECTBOBAHHS] MATEPHAIBHOTO
MHpa B 1eA0M?

86. Kakoil xumuyeckuii saeMeHT 3armcan gopmyaoi “3He?

87. 3pesanl — «Oesbie Kap/AHKH» — MMEIOT IIOTHOCTH BEIECTBa,
OAMBKYIO K sIIEPHOIL, @ HEHTPOHHEIE 3Re3/bl — HEHTPOHHYIO IAOTHOCTb.
He npoBO/Is BEIYUCAEHHS, CKAKHUTE, Y KAKKX THAOB 3Be3/f GOIbINAst [7I0T-
HOCTh BEUIECTBA.

88. Onpeaenyre 3Hepryio, KOTOPas BBLAEJHUTCA IIPH ARHHIUISUMH
24eKTPOHA M MO3HTPOHA, €CJaH Macca [I0KOA aJeKTpoHa paBHa 9,1 x
x 1031 kr,

I'naBa 6
3BOJIIOLIUA BCEJEHHOM

TCOPETH'{ECKHC CBe/I€HHA B BONpOCax H OTBETAX

Bonpoc 1. B4eM cMbIC TEODHH 5BOIIOUHH «Topsiuel Beenennoiis ?
Kakoe Haburionaemoe siBjieHHe NOATBEDKAAET 3TY TEOPHIG?

O 1B e 1. CMBICA 3BOJKOUNOHHON TeOpHH «Topsadeli Beenennoii» co-
CTOHT B TOM, YTO JOTTYCKAETCA HEPBOHAYATBHOE COCTORHHE MAaTePHAh-
HOTO MHpa B hopMe razoBoil BRICOKOTEMMEpaTyPHO nuasMel. Jokasa-
TENbCTBOM [IPABUABHOCTH KOCMOJ0THYECKOH Molenu «ropsueit Beesaen-
HOI» ABNLETCH OTKPHITHE PEARKTOROTO UAAYHCHHA.

Bonpoc 2. Kakoe B3auMOAeICTBHE CYIICCTBYET MEXIY YacTHUIA-
M# U TeaaMu BeeaeHuoH, o AeACTBHEM KOTOPOTO COBEPIIAIOTCS BCe
IPOIIECCH {IBMKEHUE H IBOJIOLHA ) ?

O 1B e T. OCHOBHBIM B3aHMOJEHCTRHEM ARIACTCS MPABUTAIIHOHHOE.
OHAKO HATO MOMHUTD, YTO HAPAZY C TPAaBUTAHHOHHBIM BO Beeaennoit
OIHOBPEMEIIHO CYLIIECTBYIOT CHIBHOE, C1aboe U 3JIEKTPOMATHHTHOE B3a-
HMOAEHCTEMS B pas/iuyHbIX (PUHYECKUX CUCTEMAaX 4aCTHI] ¥ Ted,

Boupoc 3. Haxofnck BHYTPH TYMAHHOCTH, CTAaphie 3BE3Tbl MOTYT
«OMOJTAKHBATECST» . KaK 3TO MOHUMAaTh?

O TBeT. 3Be3A2, HAXOAAWAICA B TYMAHHOCTH, MOMET CTATh LICHT-
POM KOHAEHCALMH, B PE3YALTATE YeTO U3MEHIETCS ee MacCa U XMMUUeC-
Kuii cOCTaB, a Taxke APYrue napaMerphbi, B YaCTHOCTH, TEMIIEPATYPa, KO-
TOpasA U3MEHAET XapaKTep CHeKTpa, IPHoOPeTAoIero IPU3HAKU BBICO-
KOTEMIICPATYPHEIX 3BE3I.
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IipuMep pemennst 3agaun

3anava. lanakTuka pacnonoxeHa of 3eMJIH HA PACCTOSAHMU, DaB-
HoM 4 - 10% nk. C kakoif CKOpPOCTBIO OHA yAaAAeTCs OT Hac?

Hano: r=4-1080k, H= 100 km/(c-Mnk) = 100 - 10~ km/(c - 5K).

P e e v ue. Ha ocuopanun 3akona Xab6aa v = rH,

v=4-108.100- 1075 = 400 xm/c.

Bonpoch! u 3aganus

- 1. [louemy sprocThb Heba, 06YCIOBNEHHAA H3AYYEHUEM BCEX rafak-
THK BeenenHnoli, HesHaunTebHAA?

2. Ha ocHoBaHuu KakMX HaOMOAaeMblX SBIEHUI CAENAH BBIBO O
pacirpsionleiica Beenentoii?

3. B xaxoM ($azoBOM COCTOSHHHE B OCHORHOM HAXOIWTCS BeUECTBO
B0 BeenenHoi?

4. B l'aakTHKe ¢ «<KpacHBIM CMENIEHHEM» B CTIEKTPE, COOTBETCTBYIO-
meM ckopocTH yiaatenns 50 000 kM/c, BCITBIXHYAa CBepXHOBAsA 3Be3/a.
Onpenennte ee paccTosinne K0 lanakTHkH.

5. Kakue THIIE raTakTHK oOHapyxeHH B MeTaranaktuke?

6. B ueM cOCTOMT 0ZHO U3 XAPAKTEPHRIX OTJHYUI MEXKAY «3B€3 HBIM
rasoM» (3I€eCh POJIb MOJIEKYJ UTPAIOT 3Be3Abl [ANaKTHKH) U FA30M 3€M-
HOit aTMocdeprr?

7. CoBpeMeHHEIE OIIEHKH Macchl TalakTUKM onpefleld0T ee 3Haue-
Hust 300 Mapa conneunbix Mace. Kakoe xoamuecTBo 3Beag 3acenser [a-
JIAKTHKY?

8. MoxkHO /i yTBEPKAATH, 4TO [anakTuka npeacrasaser coboi eau-
HYIO OAHOPOAHYIO CHCTEMY ?

9. B HacTosiiee BPEMS B3DHIBE CBEPXHOBBIX 3Be3/] TIPOUCXOAT OYeHb
peako. Tak nu GBIIO B paHHHE TEPHOABL 3BOIIOUAN [a1ak TUKY, HanpH-
Mep B TO Bpemsi, Koraa obpasosasacs ConHeynas cHcTeéMa (IPHMEPHO
5 muipa nier Haszazn)? Kakose Bame mrense 110 aroMy Bofipocy?

10. BexTopsl crkopocteit 3Be3a {1 ComHma) o0pasyior B LEJOM TOYTH
MpAMO# YTOJ ¢ HanpasjeHneM Ha co3pe3gue Crpenena. Kakoit BHBOJ
cJIeflyeT M3 5TOTO ONBITHOTO (hakTa?

11. B cnexrpax anddy3HBIX TYMaHHOCTEH, HAIIPUMED TYMaHHOCTH
OpuoHa, 4acTO HaOAIOIAIOTCS HE TOJIBKO THHEHYATHE, HO U CIJIOIIHbIE
CHEKTPH H3nyueHus. OObICHHTE WX IPOHCXOKIEHHE.

12. ITouemy naoOpaxketue siapa [aMaKTHKH yARTOCH TOTYIHTE TOTb-
KO B HH(paKPaCHLIX Ayyax?

13. HoueMy, Ha Bam B354, ra3onsLieBas Mateprs [anakTHKA KOH-
IEHTPUPYETCSH B OCHOBHOM ROJIM3Y FAJIAK TUYECKOMN IIOCKOCTH?

14. Tlpeobnanawoinee HOABITHHCTBO ATOMOB MEX3BE37HOTO a3a Ha-
XOAWUTCSA B OCHOBHOM HUTH HOHH3HPOBAHHOM COCTOSSHHA. (O6OCHYHTE 3TO
YTBEPKIEHUE,

15. Kak oT//uauTh CHEeKTP ra30Boil TYMaHHOCTH OT CHEKTpA 3Be3bi ?
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16. CeTable TYMaHHOCTH HoJ1e€ APKH, YeM 3Be3/1bl, HX OCBEILAIOLIHE.
He Hapyiraetes au B 9TOM cay4ae 3aKOH COXPaHEHUA SHepruu?

17. Y 60oAbIIHHCTEA MIAHETAPHEIX TYMaHHOCTEH OTKPBITO H30BITOY-
HOe WH(ppaKpacHoe u3nydenue. YeM 370 MOXKHO OOBACHHTE?

18. K xakoMmy BpeMeHH 3BOIOUMM [aTaKTHKH OTHOCHTCS ITPOLEce
CaMOTO HHTEHCHBHOIO 3Be3aoobpasopanig? OteeT obocuyiite.

19. B miockoit cocrapasiomeil FajakTHKY BCTPedaloTCst 3BE3ALI-TH-
TAHTH M CBeDXTHTAHTHl BBICOKOH cBeTHMOCTH. O 4eM 3TO CBHAETETb-
CTBYeET?

20. ConHite 06pa30Bajioch M3 TOIO BEIHECTBA, KOTOPOE B TPOLLIOM
«BBIOpachIBAIM» 3BE3/bl CTAPUINX Mokoaden#l [anakTuku. O6ocHyiiTe
9TOT TE3HC.

21. CxxaTHe Me)X3Be3THOTO Ta3a B OTHUYHE OT aHATOTHYHBIX NIpoLec-
COB B 3¢MHBIX YC/JIOBHAX BRI3BIBAET HE HAarpeBaHIC, a OXJIAKIEHUE ra3a.
TMouemy? Kakoe KOCMOJOTHYECKOE SHAYEHUE 15 3BO/IONHK AH(i]ya-
HOH CPeasl HMeeT 3TO AB/IeHHe?

22. CoBpemeHHas acTpodU3HYeCKas HAYKA CYHTAET, 4T 0OpascBaHHe
KOCMHYECKHX TeJ [IPOHCXOAMT HEMPEPHIBHO B HACTOMIIIEE BpeMst. 1eoo-
TH MHTEPHPETHPYIOT 3TC KAK aKT NPOAOKEHHs] DOKECTBEHHOIO TBOpE-
HUs Ha coBpemenHoM aTarte, [Tpuseante Baiup sospaxkenus Teosioram.

23. MaccHBHbIE 3Be3Abl ABJAIOTCA OMeX0H Npolecca 3Be3aoobpa-
30BaHMS H B TO XKe BPeMA CTUMYJIMPYIoT ero. Kak aTo nonuMats?

24. KoawuecTso MeX3Be3IHOT0 BelnecTsa B [anakTuke, He CKOHIEH-
CUPOBAHHOTO B 3BE37bI, €O BpeMeHeM yMeHbliaeTes . [lovemy?

25. B uem, no BaitteMy MHEHHIO, COCTOST OCHOBHBIE TPYAHOCTH NOA-
TBEPKACHUSA TUNOTE3b! TPOMCXOKAEHHA 3Be3] U3 Ta30BO MaTepUu?

26. B cooTBeTcTBHM ¢ rUnoTe3oi B. A. AMOpauyMsHa 3Be3 b 0bpa-
3YI0TCSl M3 KAKOT0-TO CBEPXNIIOTHOTO BEIECTBA, KOTOPOE PACIIANAETCs
Ha KycKu. [IoNBITKY OTKPBIT 3TO BEIfECTBO NOKA He YREHYAIHCh YCIie-
xoM. Ilouemy?

27. Pag#onynbcapel XOHUEHTPHDPYIOTCA B [anakTHKe fpeuMynle-
CTBERHO B OOJIACTAX HHTEHCHBHOTO 3Be3noobpasosanus (dopMUpoBa-
nus 38e3x). Kaxol BRIBOI 0 BO3PACTE M MPOMCXOKACHUH ITY/1bCADOB
MOHO CIesIaTh Ha OCHOBaHHH 3T0T0 hakTa?

28. [Touemy HoATOE BPeMs BEISBHTD MEX3Be2ZHRH BOAOPOS He yia-
BasOCh, XOTA B 3B€3AHBIX CPEaX OH Hanbo.Tee pacpoCTpaHeH?

29. Bogopon — HanboJiee pacTipoCTPAHEHHbIM BIEMENT 3BE3J, [10-
3TOMY €r0 CIIeKTpalbHBIE JUHUN JOKHBL OBITH CAMBIMM HHTEHCHB-
HBEIMH, Bompek# aTOMY B CIEKTpax «KpacHBIX KapJIHKOB» (TeMIlepaTy-
pa nosepxHoctd 3000...4000 K) # «roy0bIX TUTAHTOB» (TeMI1EPATYPA
nosepxHocth 15000...20000 K) 11HEun BoZOpOAa TTOYTH OTCYTCTBYIOT.
Mouemy?

30. Ha 3emne Bomopoa cylecTBYeT B MOJIEKYJISPHOM BUIE, B MeX-
3BE3AHOM MPOCTPAHCTRE — B 0CHOBHOM aToMapHbli, [lovyemy?

31. B ontuueckoM auanazone spkocts Conxna B 100 muapz pas 6ois-
L1e, ¥eM IPKOCTH Beex 3Be3) Hameil [anakTuku. B paanoananasone, Ha-
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060poT, KocMHuYeckoe uaayyenue p 1000 pas HHTEHCHBHEE, 4eM Pa/Ino-
naayderue CoaHMA (8 rojibl MAaKCUMyMa ero akTusHocTH ), Mcxoaa us
9THX AaHHBIX, OGBACHNTE, YTO SBAAETCS HCTOUHMKOM KOCMHYeCKOro
PATMOU3ITyYeHHUs ?

32. [lo nabmogennaM ABMXeHHe 3apsKeHHBIX Mace BellecTsa B [a-
JIAKTUKE [IPDOUCXOAHT B OCHOBHOM BAOJIb JTHHHHA HANPSIKEHHOCTH Mar-
HUTHOTO TIoAs. TTouemy?

33. IloueMy 4acTHIIBI TEPBUYHBIX KOCMHYECKUX TyUeH OyK/AAI0T B
TATAKTHYCCKUX TIPOCTPAHCTBAX MULTHOHBI JIET, XOTS, IBUTASCH MPAMO-
JHHEHHO, CHH CIIOCOOHB! IPGJICTETh BLOIEL AMAMeTpa [aiIakTiKy 3a Ka-
kpx-to 100 000 cretorpiX Net?

34. CTymeHT CUMTAJ, MTO 3JIeKTPOMATHHTHBIE BOTHE — €1MHCTBEH-
Hble BeCTHHKM Beemennoil. MoxHO M 3Ty MBICAB CHHTATh BepHOH?
IModemy?

35. lpemnoxute Ccnocod BLISICHATD, YTO NPEACTABAsIoT coOoil mep-
BUYHBIE KOCMHYeCKHe JIYIH — [I0TOKY 3aPHMKEeHHBIX YACTHII UJIH KeCT-
Koe U3AyUeHHe THIA ~y-JIy4ei.

36. [IpeanonoxumM, uTo B TMPOLECCE TEPMOSIASPHOTO CUHTE3a B 30HE
peaKlUuy 3Be3zibi 00Pa3vIOTess AHTHREHTPHHO, KOTODDIE 3aTeM PEIYUCT-
PHPYIOT Ha 3emite, KakoBa NpHpoda MATEDUH STOH 3BE3bi?

37. B paguonuanaszose MoxHO Ha0M0ZaTh U3TYYEeHHE OT 04eHdb Ja-
JeKUX KoCMHUecKUX Tel. [louemy?

38. Kak yBeuTeanuo TOKa3aTh, YTO TAMAKTUKA UMEST COUPAILHYI
CIPYKTYpY?

39. JInHuK ClLEKTPA JaXKe TexX raTakTHK, KOTOPble BPAILAIOTCA OYeHb
MeI1eHHO, PACIIHPEHB! U «Pa3MplThl». Kakosa IpHUYHHA aTOrO?

40. CyliecTBYET JIM Yyrpo3a CYIECTROBAHMIO XKHUIHH HA 3emie mpu
CTOJAKHOBEHHH Hawiell [anakTHKY ¢ Apyroll aHTHranakTHkoi? Kakoea
Baua touka apetus?

41. CBReTHMOCTh H 1IBET TAAAKTHK B OCHOBHOM OTIPEee/ISIKTCs I'UTaH-
TaMH M CBEPXTHIAHTAMM, XOTS OTHOCHTEIbHOE KOIMYECTBO 3THX 3BC3]
HeBesanko. [Touemy?

42, Bor Hab.aromaeTe rouy0yio M KPACHYIO TAJTAKTHKI. B Kakoil U3 HuX
uponcxo Ut Hoaee aKTUBHOE 3Be3f0obpasosanne? Oreer obocHylTe.

43. T'pyunsl ralakTHK, KOTOpblE HA3BATH ceMelicTBaMU, 0OpaIaoT
Ha cefs BHUMaHHE TeM, YTO TaJaKTHKY B HUX HAXOAATCH B TECHOM KOH-
TaxTe U YacTo OKPY)KEeHLI THTAHTCKUMY TYYAMU BOZOPOAA M OTAEIbHBIX
3pe3l. Kakue oOpasoBadus 3se31 HATOMUHAKT BaM cemeltcrBa ranak-
THK? KakoB BO3DACT OT/eIbHEIX FATAKTHK ceMmelicTBa?

44. TlomobHo 3Be3aaM TATAKTUKH COCPE/IOTAYMBAIDTCS B CKOTJIeHH-
aX. YKOKUTe OTJUYHS B PASMEIIEHUH TeX U IPYIHX.

45, Kak 10Ka3aTh, 4TO OTAe/IbHBIE 3BE3Ab1 APYTHX rajJakTHK, Rabmio-
IaeMBIE CKBO3b Hauty [aJakTHKY, TPHHAAIEKAT HMEHHO MM, d He SIBJIA-
I0TCS TIPOEKIIHAMM Ha 3TH o0BEKTH 3Be3 Halel [atakTuku?

46. Kak, He JeTamu3upysi HCCIIeA0BAHMS, 2 TO/IBKO 110 BHEITHEMY BHITY,
YCTAHOBHTB, BPAUIAETCST MM HeT HEKOTOpas FalakTHKa?
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47. TloueMy 6OJIBUIMHCTBO BCIBINIEK CBCPXHOBBIX 3BE3J XOPOLIO Ha-
OMOIASTCH B IPYTUX TATAKTHKAX, 4 B Hamell [anakTHke 4yacTo COBLeM
HEBHUAUMEI ?

48. Kak npakTtHYecKd yCTAHOBUTH, YTO B HEKOTOPOH FaTaKTUKE Ha
MPOTSKEHHH CYTOK BCTIBIXHYTA CREPXHOBAA 3Be31a?

49. Kak oTIHYUTE JaNeKie TATAKTUKH 0T OJH3KHX 3Be3] Hamel Ta-
JIAKTHMKH, KOTODHIE HAXOAATCS HA TOM JKe HAIIPABJIEHUM, B KOTOPOM BU/1-
HEL TATAKTHKH ?

50, MomeT /i Kakast-1uO0 36e37a MW TATaKTHKA, R3TyYeHHe KOTO-
poil HaXOAMTCS TPEUMYIIECTBEHHO B BUAMMOM 4acTH CIEKTPA, CTaTh
MOUIHEIM HCTOUHHKOM YABTPAQIOIeTOBOIO UK JaXKe PEHTTEHOBCKOTD
U3AyIeHUs?

51. Kak ycTaHoBHTh NPHHAAJEKHOCTh KBa3apoB K OTHOMY OHOpese-
JEHHOMY CKOILIEHHIO FAJTAKTHK?

52. Ha o6wrynmix dororpadusax Heba KBaszapbl UMET BHY OOBIKHO-
BeHHBIX 3Be3/. [IpegnoxuTe crrocod BbisABI€HNST KBa3apa HA HEKOTOPOM
YUACTKE 3Be31H0ro Heba cpeiy MHOI'MX APYTHX 3BE3 .

53. TIpeanoaoKkuM, YT0 PaCIlUpSIETCs He TOMbKO BHAUMAA 4acTk Bee-
JIEHHOH, HO W BeesenHas B 1ieoM. Kak npu 3ToM A0/KHa H3MEHATBCSH
ee CpeTHAS TeMTIepaTypar

54. Ha waxux cTagusax sBodwouuu ropsayein Beedennoil, koropas
paclupsercd, OCHOBHYIO YacTh Macchl pHauveckoii MaTepUH COCTAB-
A8 cBeT?

35. TloToK pPeaMKTOBOTC W3MYYEHHS Yepe3 YYaCTOK MEK3Be3ZHOIO
LIPOCTPAHCTBA PaBeH HYJA. UTo 3T0 03Hauaet?

56. Tonpko BO3ME OAUHOKUX 3BE3J, A HE BO3Je KOMIIOHEHTOB JBOH-
HBIX CHCTCM, IPEIIIOIATAETCs CyllleCTBOBaHue MaHeT. Ilovemy?

57. MoxeT jii cyllecTBOBATh Ha IJTAHeTe KU3HbL, CCAH ee Macca
Q4YeHb Maja?

58. Moxet 1M apagTecs OnaronpUusaTHEM QakTOPOM IS BOSHUKHO-
BEHHA U Pa3BHTHUA KHBHIX CTPYKTYP OUeHb DOIbIIAA Macca NiaHeTs!
(Takast, HanpumMep, kak y Omutepa, nau eme 6oasime)?

59. BaKHEHTTHM YCIOBHEM BO3HHKHOBEHUS JKHU3HH HA IJIaHETe 5B-
ngercst HamHune tHapocdepsl. [Ipy Kakux yCJA0OBHAX OHA MOXET BO3-
HUKHYTB?

60. CyumecTsoBanne BHICOKOOPTAHH30BAHHBIX HBLIX CYNIECTB He-
06XOMMO OH/IATh HA TeX INTAHEeTAaX, KOTOPbIe BPAAOTC A BOKPYT CTap-
ILIHUX T10 BO3pacTy 3Be3. [lodyemy?

61. Ha kakoil givHe paaroBosiae neaecoodpa3nee BCero IPOBOINTH
[IONCKH BHE3€MHEBIX IMBUAM3auuii? [Toyemy?

62. Crarnueckas BeeeHHas, T.e. HEpPACOTHPAIOMAACA H HeCXKHUMa~
IOUIASICS, HE MOXKET PeaTBHO cylIecTBoBaTh. O0OCHYHTE 3TO YTBEDK-
aeHue,

63. Mmeer sy peaabHEI HayIHBIT CMBICJT BOMPOC 0 HAYAIe MHpa?



Yacts 11
OTBETHI

I'aasa 1
OUIHYECKHXE OCHOBBI MEXAHHUKH

1.1. OcHoOBBI KHHEMATHKH

1. Het. Yrobel onpeResuTh, MOXKHO JH PeaJbHO€ TEAD CUMTATh
MaTepUabHOR TOYKOMR, VIUTBIBAIOT COOTHOIIEHHS MEXAY €T0 abco-
JMIOTHBIMU PasMEPAMH ¥ PACCTORHHUSIMH, XaPAKTEPHBIMHY JIJT51 €TO IBH-
AHenns.

2. IlyTn, npoiiieHHBIE TEJaMH, PABHH B JIIOOOM Ciydae: eciiH Tesla
ABHTATMCE B OMHOM HAIIPABIEHHH; A TAKXKE ECJIH B IPOTHBOIIOJIQKHBIX.

3. HerT, 1ak Kak HeM3seCcTHO, KaK HKMEHHO ABKTAJIOCH TEJIO HA TIPOTS-
WEHMH KayKI0TC HHTEPBAIA BpeMeHH.

4. OT MrHOBEHHOH CKOPOCTH,

' 2 2

6. HerT, rak kax Ha npoTsskeHun odutero 17151 0601X Tel BpeMeRY pas-
HOCTE WX MCHOBEHHEIX CKOPOCTEN iy GCTAETCd HEM3MEHHOM,

7. llepnoa ob6pamesus MC3 ua BricoTe 3anycka AoKeHd ObiTh pa-
et | cyr, UC3 nosxkeH BpAmaTeCd HA BOCTOK H B IIOCKOCTH 3KBa-
TOPA.

8. 85 =12ut

9. o = 45°

10. 5000 m.

11.998 u 52 M.

12, OTHOCHTEILHAST CKOPOCTE ABUMEHHUI TTO PEKE PABHA HE CKOPOC-
TH B cTOAYEH BoJE.

13.11,5u 85 m/c.

14. 20,8 m/c.

13.2m/¢% 11 M

16. 340 m.

17.34,3 m.

18. PaccrosiHie Mexkay LWAPHKAMH YBCIHYUBAETCAL.

19.0.9%9c.

20. 0,036 m/c?; yCKOpeHMe yMeHBIIUTCS B 4 pasa.
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1.2. OcHOBBI THHAMUKH

1. [a, Tak Kak AedcTBYE BCeX CHIl CKOMTIEHCHMPOBAHO.

2. Het. Mnepuusi — 370 siB/eHue, a He pHU3NYecKast BCIMYUHA, KOTO-
PYIO MOKHO H3MEPHTB.

3. MuepTHOCTS — CROHCTRO MAaTCPHU, Macca — (PH3HYECKAA BETHYN-
Ha, KOTOPYE) MOYHO H3MEDSITD.

4. [lepruiit 3axon HeoToI4, COrMIaCHO KOTOPOMY /1 MOAACKAHHA
MOCTY ATENBHOIO PABHOMEPHOTO W TIPAMOJIMHCHHOTO ABHKEHHA HHKA-
KMX CTOPOHHUX «CHIT» He HAZI0, TPUHIIUIINAIbHO YIIPOILIAET HEll PABH/Ib-
Hbie yTBep#aeHna Apucrotead. Coenys APUCTOTEN0 Helb3sl, HaNpH-
Mep, 06BACHHTD, IToYeMy OpOLIeHHbII MSAT JBRXKETCA, XOTS JIeHCTBHE
PYKU, KOTOpasi IPUBENA MAY B ABIDKEHHE, TPEKPATHIOCD.

5. OTcyTeTBHE TOUKY NPHIQKCHHAS CHALI 03HAYACT OTCYTCTBHE TEl,
¢ KOTOPBIMH JAHHOE TEJIO B3aUMOAEHCTBYET, T.€. camoii cuibl. Moxer
HBITh HECKOIBKO TOYEK IIPUIOXKEHHS CHAbl F' B TOM CMbICIe, YTo F —
PaBHOIEHCTBYIOMAA HECKOILKIX CHIL

6. /leiicTee ¥ TPOTHBOAEHCTBHE BCEr/la UMel0T OJMHAKOBYIO MPH-
POLY, OHM BOZHUKAKT U UCYE3a0T 0JHOBpeMeHHo. Kaxoe u3 B3anmo-
AeflCTBYIONTHX Tell OJTHOBPEMEHHO /ICHCTBYET H HCTIBITLIBACT A€HCTBHE.
[loaToMy GHH PaBHONPABHBL.

7. ToabKo B cayuae 1 << 5.

8. DMeKTPOMArHHUTHLIX, TAK KJK BeC — 3TO MPOSBACHHE CHIILY YIPY-
roctu (Te1o aehopMHPYETCA Npu AeiCTBHH Ha ONMOPY WA IOABEC), IIPU-
pOJa KOTOPOI 3/A€KTPOMATHUTHA.

9. C GonbIitoH BEPOSTHOCTBIO 3TO TaK. JTO NPOABIEHHME LIEHTPAIDb-
HO-CUMMETPUYHOTO XapakTepa IPAaBUTALHOHHBIX CHIL

10. MonsaTe Beca AMs 3eMaIH HeONPEAENeHHO. 3eMAe MOKHO TIPM-
mucaTh GecKOHEYHOoe TUCJI0 3HAYEHHI Beca, A WMEeHHO CTOJIEKO, CKOAb-
KO Tes Ha 3eMJue, ¢ KOTOPbIMH OHA B3aUMOAEHCTBYET (TPeTHH 3aKOH
Heotona). Kaxkioe Te10 MOXKHO CHHTATD «OIOPOI» AIA 3eMIIH, Ha KO-
TOpYt0 oHa AeficTByeT. Kak nuanera (cnyrunk CosHia) 3emis HeBeco-
Ma, T. €. TTpeObIBacT B COCTOSIHIH HEBECOMOCTH.

11. Ientp Macc. 1o HOHATHE NIPHMEHAETCH KO BCEM MEXaHHICCKIM
CHCTEMaM, TOIA KaK IOHATHE [EHTPA TAMECTH — TOJBKO K CHCTEMAaM,
KOTOPbIE HAXOAATCA TO/ BAMSHHEM CHIIBL TSKECTH.

12. He Bcerna.

13. JaekTpOMATHUTHAA, TAK KaK CHIa ApXHMena — OTACAbHMI Ca1y-
Yai CHJBl YIPYTOCTH.

14. TpeTnii y4enHK, TaK Kak cula F BcerAa HanpasJieta IPOTHBONO-
JOKHO AehopManuy.

15, Her, TaK Kak B HEPeAATHBMCTCKON MEeXaHMKe BeMYUHEI m, B, &
He 3aBUCAT 0T BEIG0PA CHCTeMLI oTcueTa (v << ¢).

16. Cuna ynpyrocTd. I'paBUTALIMOHHBIC CUIH Y CHIIBL TDEHHA 32-
BUCHT.
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17. Heap3ss, tak kax pexropbl F, u N Hexkoannneapun (F, 1 N),
F = N

18. Cuna Tpenud nokos. Ecau F, — 0, map MOXKeT CKOJIB3UTE.

19. a) He posoken; 6) 10/1KeH.

20. K aneprus, xotopyw coobwaer Teny ruMHacra pabora Mbiui,
NpHOABIACTCS SHEPTHA, KOTOPYIO coolmaer emy aedopMupoBaHHast
JOCKA.

21. 6 1 2 M COOTBETCTBEHHD.

22. a) Macca NEPBOTO 1aPa PaBHA MacCce BTOPOro; 6) Macca nepBoro
wapa GoUIbIIe MACCH BTOPOTO; B) Macca MEepBOro Mapa MEHBIE MacChl
BTODOTO.

23. UenTp TAXKECTU CUCTEMBI «YEJOBEK — IIECT> [IPH PAaBHOBECHH
HaXOJUTCS NPUMEPDHO B cepeiyHe wecra Haj KaHatoM. [Ipu aBuxe-
HUM YeJI0BEKA TOMOKEHHE 1IEHTPA TSAXKECTH CHCTEMBI MOXKHO COXpa-
HUTB, CMECTHB LIICCT (IIECT CMENIAeTCST BAEBO, eCTH YeIOBEK HAKIOH-
eTCs BIpPaBo).

24. Henbast. Cuinl TSKECTH M HATSXKEHMST BepEBKU NIePIeHANKYAsp-
HEI IPYT APYTY H HE MOTYT YPABHOBETIHBATHCA.

25. 0,5 M/c?

26. 1 kr.

27. Cuny, paBHY10 IOIOBHHE Beca Yes10BeKa, TaK KaK BEC TeJIa B 3TOM
cyvyae PaBHOMEPHO pacipeiensIeTCs IO IBYM KOHIIaM BEDEBKH.

28.3,75 m/c?.

29. 3 » 1 xr coorBeTcTBEeHHO; 1 H.

30. 20 H/»; 0,15 m.

31.0,05.

32. PaBHOREHCTBYIOIAN IEHTPOOEKHON CHARI B CHITHL TSKECTH B TIEp-
BOM CAyUae NPHXKUMAET HAe3THUKA K JOMATH.

33. pu 3tom BaoAL ocy OyTelakM obpasyercs mosasa «Tpydxar,
CKBO3b KOTOPYIO CBOGOIHO MOMET BXOAMTh BO3/YX BMECTO BHITEKAIO-
e BOABL.

34.u = 0,18,

35.2-10% k. -

36. Cuna TKeCTH mg§ W CHJIA HOPMANbHOrO Aapierus N cosjxa-
10T PeayAbTHPYIOIIVIO TOPH3OHTATBHYIO CHIY mgtga, ABASMY0-
£ HEHTPOCTPEMUTEIBHOM. Y CI0BHE PABHOBECUA: MU2/1r = mgtgoy

v = frgtgo.
37. 4,6 m/c2
38. 11 M:1.5¢.
39 t=27¢cl=7950M.
40. F= 2,03 H.
41. 1,96 m/c%
42 r=18 m.
43. 0.8 H.
44, 0,58.
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1.3. 3aKoHBI COXpaHEeHHS B MEXaHHKE

1. UsMeHn10Ch HalpaBaeHne CKOPOCTH TeNa.

2. IMIysbC paBeH HyJIio.

3. Bo BpemMst mazenus Teno 0OMEHUBAETCH HMIYJILCOM ¢ 3emied,
HMITYJIbC KOTOPO# NPH 9TOM H3MEHSETCA,

4. 1,8 kr-m/cC.

3. 17 xr-M/c.

6. Ckopocts yMeHbuniachk Ha 0,25 m/c.

7.0,7 m/c.

8 A=0.

9. CryaenTt omubes, OTOHKAECTEUER CHIY TAXKECTH M BeC Tea.

10. 4 ~ 1,2 g Ix.

11. 192 Ix.

12, v= 9 m/c.

13. ¥ cwiporo fiina BpamaeTes ML CKOPAYNA, 4 COAEPKHMOE
(B ocHoBHOM } IoKOMTCs. BapeHoe sifiio BpamaeTcs Kax TBepAOe TENO,
[03TOMY OHO TIpHOOpeTaeT SOMBITYI0 KHHETHYECKYK) SHEPTHIO, UeM BHep-
riA BPAlleHHs ChIPOTO STHTA.

1.4. OcHoBEI cielHaAbHOMH
TEOPHH OTHOCHTEJIBHOCTH

1. Two6bte apwkenust. TpeGoBaHKe paBHOMEPHOCTH ABMAKEHIS Kaca-
€TCsl TOJIBKO CHCTEMBI OTCHETA.

2. TToCKOJIBKY € CHCTEMOIi OTCHeTa CBA3AHO KaKoe- 1100 MaTepHa/ib-
HOE TEJI0 — TEeJIO 0TcUeTa (Macca okost mg = 0), To v < ¢. s Ten ¢ mac-
coit my = 0 {¢oron, HEHTPIHO) BO3MOKHO PABEHCTBO ¥ = ¢. [ BrKeHue
C v > ¢ HEBOZMOXKHO,

3. OTHOCHTENBHBI HMITYJIBCHI, TAK KAK Macca /m W CKOpOCTb ¥ OTHO-
CUTEeNBHEBL. 3aKOH COXPAHEeHHS UMITYJAbCa — HYHIAMEHTAILHBIN 3aKOH
[IPUPOLL — BRIOHsEeTCH BO Beex VICQO,

WL
1 — v¥c?
OTKY/a CaeayeT, YT0 v = ¢ TOJBKO npH mqy = (.

5. Heabasn, Tak Kak Macca nokoest otona my = 0.

6. [la, Tak Kak m = m(¥); [ = I(¥); t = t(¥), rae ¥ — oTHOCHTETHHAS
cKopacTe pasnbx HCO.

7. W3 cootnowenusn E = mc? cienyer, 4To NpH Beex npeodpazosa-
HUAX B Ipupone F = const, Macca m = const, TaK KaK MOIY1b CKOPOCTH
CBETA B BaKyyMe BCera NOCTOSHHBIH.

8. Hean3as.

z
m
4. CoranacHo popmyiae m = ,BeaunHa v =c¢ |1 - [—0—] ,

m
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9. IIpu HaTpeBaHMH, IVIABIEHHH ¥ UCIIAPEHNH 110JIHAS DHEPIU Tel
yBeanyupaeTcs Giaropapsa MPUpalLeHHIo BEYTperHel sHepruu. Coot-
BETCTBEHHO YBEIHUNBAETCA 1 Macca Ted (m~ E).

10. Aa, E = mc?

11. Hoanas aneprna F~m, rae Mmacca m — QYHKUHA CKOPOCTH,
a CKOPOCTh KaK OTHOCHTEMbHAS BeJIHYWHA 3aBUCHT OT BEIGOpa CHCTe-
MBI OTCYETA.

12. da.

13. PensTUBHUCTCKHI IPUHIUI OTHOCHTENLHOCTH B OTJUYME OT
KJACCHYECKOID PACcIpOCTPaHAeTcd Ha Bee SIBJIEHMS LIPUPUAB (MeXa-
HHYECKME, INCKTPOMArHUTHBIE H QITHYCCKHE); KJACCHYECKUH TIPUH-
UMM OTHOCHTEIRHOCTH PACITPOCTPAHSETCA TOMBKO HA MEXaHHWYECKHE
HBJICHUS.

14. ¥Yckopenue Tesna a = F/m. [Ipu ckopocTsax, O/M3KHX K CKOPOCTH
CBETa, MACCa TeNla yBeJHYHUBAETCS, TOTOMY [IPH JeHCTBIH IIOCTOSH-
HOH CH/Bl YCKODenye YMeHbIIaeTCsi H IPH ¥ — ¢ Macca m — 00, a Ye-
kopenue a — (.

15. v = 259800 xm/c.

16. v = 132000 xm/c.

17. ¢ = 35 ner,
18. t/tg = 4.
19.1=15,12 m.

20. v = 294 000 kM /c.
21, v= 259 800 km/c.
22 p=364-10-2'H-c.
23.2,8-10" 7 kr,
24.2,6-108 m/c.

25. 0,13 MaB.

Tnanma 2

OCHOBBI MOJIEKYJIAPHO ®U3UKU
U TEPMOANHAMHKHI

2.1. MonekyaspHo-KHHETHYECKAA TEOPHS
CTPOEHHA BelleCTBa

1. UroOBI TOBEPXHOCTH CTEKO HE «CJUIAACH> [0] AeiicTBHEM CHI
B3aUMHOI'0 [PUTSKEHUSA MOIEKYJT.

2. Topauuil yTIOT HarpeBaeT TKatib, HO3TOMY CHABI B3AUMHOIO TIpH-
TAKEHUNA MEX/TY €€ MOJIEKYIaMHU 0Caab/IsIIOTCA U TKAHW Jefde IpuaaTh
HYKHYIO opMY. B yBIaXkHeHHOH TKaHH CHIIBI B3aUMOAEHCTBHS MEKAY
MOJIEKYTaMH elle MeHblie, BoasgHol nap, IpoHuKas B TKaHb, elle Hosee
006/1er94eT [aKeHre U MOBBILLAET €70 KAYECTBO.
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5. JlaBaenue ypenuautes, Ecau 61 faBeHHe rasa NOAAEPKUBAIOCH
HOCTOSHHEIM {COCYM TTPHKPBIT TETKOMNOABIDKHBIM IIOPIIHEM ), TO IOC/Ie
HCUYE3HOBEHHS CHI IPHTSIKEHAA MEKIY MOJEKyNaMHi o6beM rasa yBe-
ananaca vl [loaToMy 8 COCYAE ¢ TOCTOSIHHBIM 00BEMOM BO3pacTaeT
daBJeHne ra3a Ha CTeHKH.

6. CHIBI MOJIEKYAAPHOTO CUIETIeHUA MeXAY WTYKATypPKoH ¥ BOAOH
MEHBILE, UeM MEXTY MTYKATYPKOH H KUPIIMYOM.

9. 48 &r/xmoann; 7,97 - 10728 kr.,

10. 1000 u 1 Momnb.

11.1,3-10%,

12. 0,52 kr.

13. 200 Mo,

14. MaxpockomuyecKHM, Tak KaK TeMIlepaTypa XapaKTepH3yeT cTe-
TTeHb HarpeTOCTH Teja, PEFUCTPUPYEMYIO IPHOOPaMH (TepMOMETPOM, IIH-
POMETPOM H T.IL).

15. Het. TeMmepaTypa TeJ1, KOTOpas YCTAHAB/IMBAETCH B pe3yibTaTe HX
KOHTAKTA, HE DABHAETCS CYMME TEMIIEPATYP OTAENbHBIX TeI 10 KOHTaKTa.

16. Her, Tax kak E, npornopunoHaibHa He ¢ °C, a TepMOAMHaAMEYEC-
Koii Temneparype T, KOTOpasi B TaHHOM CJIy4ae He YABaUBaeTCH.

mou? myu?

17. Mockoanky %kT = ,T0 T = UHTz0(my>0k>

>0, u? > 0).
18. [lasiienne yBeJUYHBAETCS, TAK KAk p = ngkT ~ ny.
19. 774 K.
20.2,3- 105 m~3,
21. 0,11 MIla.
22.700 m/C.
23.1-1072 Ix.
24,610 JIx, 2 - 1028 M3,

2.2, OCHOBBI TEPMOJAMHAMMKH

1. B Bojie oxnaxieHue WAET OBICTPE., TAK KAK BOAA HMeeT OOMBIIYIO,
4eM APYrue XKHIKOCTH, TEILIOEMKOCTh. [loaToMy, cornacuo dopmy-
Ae (51), IpH IPOYMX PABHBIX YCJAOBUSX, OHa 3a0UpaeT 0T HarpeToro Tesa
HonpiLe TENI0THL

2. YckopsieTes 0TAa4a TeTLIOTH TOPSIeH BooH oKpyxalomel cpeae,
TOrZa Kak B ombiTe J[3KOYI8 MpoIecc HAET B TEIIOH30JUPOBAHHOM CO-
cyne (kamopuMmerpe).

3. [laoTHOCTD BO3/IyXa Ha G0ABIION BBICOTE BECBMa Majla 1 IO3TOMY
KOJIHYEeCTBO TEILIOTHI, KOTOPAs repeaaeTcs oH0I0uKe CITyTHAKA, He3Ha-
YUTEIBHO.

4. Temo 4enOBeKa HEIIPEPHIBHO BBIAESET HEKOTOPOE KOJHYECTBO
TEILIOTHL, KOTOPOE OTAAETC OKpyxawieMy so3ayxy. [Tpu Temnepary-
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pe Bozayxa, Grnnskoit k 37 °C, nporlecc Tenaonepeiayy 3aMeIIsaeTes, H
B TeJe 4eJoBeKa obpasyeTcsa n3bbITOYHAA TEIIIOTA.

3. B nepsom ciydae — coBepIIeHHeM MeXaHHYecKOof paBoTHL, BO BTO-
pOM - TeTonepeadc.

6. Ilpu aBUMXKEHNI MeTeopHOro Tena B aTMocdepe JeMau OpH Tpe-
HUIM TEMIIepaTypa erc Boapacret {fiarogaps yBeJIHYeHHI0 BHYTpEHHER
3HEPTUH) HACTOIBKO, YTO BEMIECTBO IIETMKOM HCHAPSIETCs,

7.a).

8.a)ub).

9.a),06),B).

10.a) u ).

11. Harperan#e BOE TPOHCXOMNT 32 CUET MeXaHHYeCKO# SHepruu
BOJIH TIPH TPEHUH OJHUX CJIOEB BOARL O IPYTHE.

12. 341 One/(xr - K).

13.0,25 u 0,5 xIx/(kr - K).

14. 24 M/Ix (paboTa paBHa IIOUIAAKN TPAMEIMH Ha PHC. 4).

15. 427 m.

16. 400 JIx.

17. 200 x.

18. Ha 6 x/I:x. JTo H3MCHEHNe 3HEPIHH Ha3bIBAKT KOAMYECTBOM
TEILTOTH.

19. PeanbHOTO, TaK KaK €I0 MOJEKYJbl, KpOMe KHHETHIeCcKoi, 06a-
ARI0T W OTPHIATENBHOH MOTeHIIHANBHOH BHEPTUei.

20. Hespas.

21, 500 dx.

22, - 350 x/Ix.

23. 525 /. Her, Tak kak 4 = pAV = 0.

24.58 1072 Mm%

2517 xdx; 42 k1.

26. 33 k/Ix; 114 x/Tx; 81 kx.

27. Her. ¥YpaBHeHue TemI0BOro GanaHca — 3T0 OTAETLHBIN Cary4aif
IIepBOro 3aK0HA TePMOAMHAMHKH, KOI7la U3MeHeHe BHYTPeHHel 3Hep-
ruu cucreMel A U cBsizaHo ¢ Temionepeaayeit (paboTa BHELIHNX U HAZ
cucreMoit pagta ().

30.Iopmny, H3roTOBAEHHBIE H3 ATIOMUHHEBAIX CIIJIABOB, 3HaUUTE/Ib-
HO JIeTHe YYTYHHEIX H JIYYIIIe OTBO/IAT TEIIOTY BCACACTBHE CBOEH BHICO-
KOil TeNMIONPOBOAHOCTH [IOTOMY, 4YTO BO BpeMs paboThI ABUTATES TeM-
[teparypa mopluss Gosbloe TeMIepaTyphl wiinsapa. Ilpu ToyHol noa-
TOHKE PasMepPOoB MOPILHA U HMIMHADPA IPOU30IJeT 3aKTHHUBAHAE 10D-
IHA M ABHTaTeIb MOXKET BHIITH U3 CTpOs.

31. IToc/1e NpoCKaKMBaHMA HCKPHI, TaK KaK 33 CUET CBOeH BHYTPEH-
Hell 9HePTHM ras Bo BpeMs pabodero Xo/a CoOBEPIIAET OAE3HYI0 paboTy.

32. Boja, pacuupsAsch Npy 3aMep3aHiH, MOKeT PA3PYLIHTh CUCTEMY
OXMaM/IEHUS.

33.63,8 %.

34.30%; 400 K.
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35. 40 %; 500 K.

36.23%; 14 xBr.

37. 25 kBr.

38.28 %.

39. Pabouee Teno B KOHIIE HKIA BO3BPAILAeTCS B HAUaIbHOE COCTO-
Aune, moatomy Vy = V, umn AU =0.

40. OrunecrpenbHoe opyxue. Pakera.

41, AnnabaTnyecKnii, Tak KaK PaciiiipeHie PacKa eHHbIX TA30B IIpo-
HCXOAUT OUeHB GHICTPO H Tema000MeH ¢ BHENIHUMH TeJaMH He TIPOHC-
XOJIHT.

42, B oboux cayyasx paboTa 0IMHAKOBA, TAK KaK ILIOMIAAH, OTPAHH-
4YeHHbIe TPAQHKAMY ITNKJI0B, OANHAKOBH.

43.40 %,

44. 10 cileayeT H3 MEPBOro HaYaTa TEPMOAHHAMHKH. B iepeoM ciy-
Yyae HEKOTOPOe KOJHYECTBO TEJIOTH PACXOAYETCS HA M3MeHeHHe BHY T~
peHHell sHepruy rasa i copepmenye HM paboT (Q, = AU + pAV), B
BTOPOM CIIYYae TETLIOTA (Q UAET TOIBKO Ha H3MeHeHHEe BHYTPeHHEeH aHep-
THM Ta3a, Tak Kak AV=0u @, = AU.

45. B aToM cayqae npouecc uaet 6BICTPO U MEHAIOTCS BCE TP Mapa-
metpa cucrembl (p, Vu T), T.e. MOXKHO npHOJTHKEHHO (Kak M BCeraa !
peanBHBIX YCIOBHAX ) TOBOPUTE 00 afabaTHOM paciiupeHuy rasa. Tor-
da @ = {0, H mepBoe HATAIO TePMOAWHAN 1111 3amumeTcs: — Al = — pAl,
T.€. yMeHbIIeHWe BHYTPEHHEd 3HEPTi I TAa3a TPOHCXOANT 3a cueT paho-
TBI TIPH €0 PaCIIHpeHUn,

2.3. CrolicTpa ra3oB, IapoB, JKUIKOCTeH H TREPABIX TC

1. OtBeT nmpeacrasieH Ha puc. 41.

3. llogaumMasice, arMocdepHbIli BO3AYX PACLUIHPAETCH H OXJAaMKACTCH.

4. IlepBOHAYATBHO HATPEBAETCA BO3AYX B PE3YABTATE €70 CKATUS Me-
TEOPHBIM TEJIOM [TPH CTPEMUTEILHOM ABHAKEHHUU MOCIEHErO Yepes al-
mocepy. Harpeparomuiicss BO3AYX TepeaeT HEKOTOPOE KOJHYCCTBO
TEIJIOTHL IOBEPXHOCTIOMY CJIOKO TeJa.

5. Boazayx, comepxamuiics B AepeBe, IPH HATPEBAHHH PaCIIHPSIETCH H
paspbiBaeT BOJIOKHA Aepera. [Ipn aToM ciibiiieH
TpecK, a YaCTHYKH yTJIsT (MCKpPbI) OTCKaKHBaloT V. 3
OT T0JIEHA,

6. B MoMeHdT yaapa npH CKATHH PE3HHEI
BO3JYX BBIXOZUT 13 MSTYHKA, ¥ JaBJleHHe BHYT-

PH HETO PEe3KO IaJiaeT. 1
7. Obecrieynpaetcst HeOOXOANMAsT HUPKY- L 2
AALUS BO3AYXA. ’ .
8. B gonnHe, TaK KaK B Hel CKAIIMBAETCH () T
XOJIOZHBIH BO3OYX. Puc. 41
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Puc. 42 Puc. 43 Puc. 44

9.7,6-10-% M2

10. Toyka A.

11. Toyka A.

12. 0,004 kr/Moas.

13. 0,072 xr/m*.

14.109 u 116 Ia.

15. inarpamma npexcrapieHa Ha puc. 42.

16. B 1,7 pasa.

17. 8.2 MIla.

18. 1—2 — u3obapa (a3 HarpepaeTcs, noraouas TenaotTy); 2—3 —
H30X0pa (Ta3 OXJIax/aeTcs, BEIAEAsA TenaAoty); 3 — 1 — u3otepMa (0OneM
rasa yMeHbIUAETCs, a AaBJIeHHE PACTCT), B 3TOM CJyvae ra3 OT/AaeT Ten-
noty (puc. 43).

19. 0,029 xr/mMoAb.

20. 200 M3,

21. ¥Ymenpmurcs B 4 paza.

22, a) 1—3—2 — usoxopHo-usobapHbiii; 6) 1—4—2 — uzodapHo-
H30XOPHEI; B) 1— 2 — u3oTepMuveckuit iy agnadatiaeckuii (puc. 44).

23. 1—2 — nsoxopa; 2-- 3 — usobapa; 3—4 — usoxopa; 4 — 1 — uso-
Hapa (puc. 45).

24.7 %.
25. 3,5 xr/m3,
26.0,0036 K.
V 4 3 P 2 3
1
, - 2 1
/ -~ s 7 4
/s // rad
/. i
0 T 0 T
Puc. 43
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27. T'as momyyas TeMNoTy Ha ydacTkax 2 — 3 u 1 — 2, oTAaBas Ha y4acT-
Kax 3—4du4d—1.

28. llpy n306apHOM, YTO JIETKO OIPEJeNMTh 110 JHArpaMMe Npo-
[eCCOoB.

29.364 K.

30. I1pu aguabatHoM cxartud pabora BHENTHUX CHJI MIET HA YBEIU-
yeHne BHYTPeHHeH aHepPIiH ra3a (110 nepBoMy Havaxy TepMOAWHAMUKN
@ =0u A = AU} u Temrieparypa rasa pacTeT. /lageHHe B Tase Bo3pac-
TAET B Pe3y/IbTATe YMEHBIIEHU cTO 06beMa M ITOBBITICIIUS TeMITEPaTy-
phl. Bo BTOpOM crydae AaBjielHe DACTET TOJIbKO Hi3-3a yMEHbIIeHus o0be-
Ma rasa. CreqoratenbHo, B HEPBOM CJIYYae JaBiaeHHe Bhipacrer 6osb-
Lle, 4eM BO BTOPOM.

31. Ta3bi HCTTOAB3YIOT U3-3a HOTBILIEl CXKUMAEMOCTH M CUJIBHO BBIDA-
JKEHHOH 3aBUCMMOCTH HX JaBTeHHH H 0GBEMOB OT TeMIEPaTYPEl 110 CPaB-
HEHUWTO ¢ JKHAKOCTAMHE H TBepAbIMH Teaamu. Harpesanue :uakoro ui
TBEPAOTO TeJa A0 TAKOI K€ TEMIIEPATYPH], YTO | ra3a, Bh3Baio Ob He-
3HA4YUTebHOE NepeMellieHne TOPUIHS,

32. B qavHOM cayyae (CYHTad IPOLECce H30TEPMHYECKHM) 3axon Boit-
JsT — MapHOTTa IPUMEHSTh HEJAb3s, IOCKOIBKY Ol CIIPaBe/IUB 115 CH-
CTEM He TOABKO ¢ IOCTOMHHON TeMIIepaTypoH, HO U HEW3MeHHODW Mac-
coit. B zannoM e ciyyae Macca BO3yXa B Kamepe TIOCTOSTHHO BO3pac-
TAET, ¥ CHCTEMA «KaMePa — BO3YX» He SBJIAETCH TePMOIHHAMUWIECKOH;
AJIST OTIUCEHUS e COCTOSTHUA CIeIYeT MPUMEHSITh APYTUE JAKOHDL, UIY-
YEeHHC KOTOPBIX BRIXOAUT 32 [Ipeessl nporpaMmer oomeit busnkn.

33. Ilap nepelifier B HaChILEHHKIIT.

34. a) map craneT HEHACHIIUEHHBIM; 0} IPW HA/JMYHH IIEHTPOR KOH-
AEHCAILIUH [ap KOHIEHCUPYETCS.

35. B 0boux ciyuasix (IpH OAMHAKOROH TEMIICPATYDE) YHCIO MOJIe-
KYJI B KMAKOCTH, CTIOCOOHBIX BLIWTH H3 HEe, OAMHAKOBO.

36. Ilpu n306apHIeCKOM OXJAMAEHIH, TAK KaK COCTOsIHHE HachLe-
HUH JIOCTHIAETCS B PE3YIIRTATE CHYDKEHHS TEMTEPATYPEl H VBETHUEHHS
IIOTHOCTH Mapa; IPH W30XOPHUYECKOM OXJIAKAEHHH — TOAbKO Ouaroaa-
psT MOHMKEHUIO TEMTIEPATYPEL.

37. Her, nockombKy ZaBieHne HAML A HAKOCTHIO Oy /ieT TPeBbIIIaTh 1aB-
JleHue HACHIEeHHOrD 1apa Ha 3HadeHHe AaBjICHHA ra3a.

38. Her; @ 6yner yMEeHbIIATBCA.

39. Ma.

40. Her. Eciin 6bI TOYKA KHOEHHA AKHAKOCTH BO BHELIHEM COCY/Ie
OBLIA BHILIE, YEM Y KMAKOCTH BO BHYTPEHHEM COCY/E, TO 3TO MOTi10 Gbl
[IPOU3OUTH.

41. Ucnapsiiouascst ¢ NOBEPXHOCTH YEMOBEUCCKOIO TCAA BOJAa YHO-
CHT ¢ cODOH HEKOTOPOC KOTHYCCTEO TEIJIOTHL.

42. McnapeHne BOABI CHIJKAET TEMITEPATYPY FOPHILeTo Teja HacTOAb-
KO, 4TO peakiua ropenis npekpaiaerca. Ilap o6BosakusaeT ropsiee
TEJO W 11PeKpaliaeT AOCTY K HeMY KHCIopoja. Kunatok Osictpee racut
OTOHbL, TAK KaK OH NPeBPAIaeTcs B Iap ObICTpee, YeM XOJI0ANAsA BOA.
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43. TlpH ucHapCcHUH CHKIKEHHOTO YIVIEKHCJAOrO ra3a M3 OKPYKAI-
IIETO BO3AYXA NOLIONASTCSA HEKOTOPOE KOIHYECTRBO TernaThi, [1apsi rasza
H BOJSAHble IADH, cofepKalliecs BOIM3W GrHeTYILNUTENS B BO3AYVXe, 00-
PasyIoT KPMCTA/IAKH «CHETa». YIJIEKHCIBIH a3, [olaAad Ha ropsanime
npeAMeTsl, MOHHKAET UX TeMNepaTypy M IPelATCTBYET AOCTYILY KHC-
JOPOA2 B 30HY rOPEHMs.

44. BoKpyT OTKDBITBIX eMKOCTel BCer/la COAEPIRATCA HaPHT IETKOBOC-
IIaMeHAINXCs Bellects. CMech apoB ¢ BO3AYXOM IPH TTONaJaHuu
HCKPB! HIH OIHS MOMKET B3OPBATHCH.

45.34T.

46. KonnuecTBO TETIOTEL, HEOOXOANMOE J7151 HATPEBAHUSA BOIEL, & =
= cm(7T; — T}). C yuerom KII/] coupToBKH BHLIEAHTCA KOJIMYECTBO TEIT-
JOTH @y = @q/7m. 32 1| MUH npu CropaHuu 2 T COUPTA BHAENUTCA
Q3 = qmy. Torna Bpems, HeobXoaUMOe 114 NOBEAEHHS BOABL A0 KHILe-
HUs, t= (/@3 = 10 MuH.

47.88°C.

48. Meapyaifiuye BoAAHbIE Tapbl HEBUIMMBI, HO 1IDH OXJaXAEHUU
OHN MOI'YT KOHIEHCHPOBAThCs B OoJslee KPYIIHEIE KalleJbKU BOAB — 06-
pa3yeTcs BUIUMELH «TyMaH». [1py HarpeBaHUH KaTle/IbKH TYMAaHa OTIsITh
TPEBPaUIAloTCA B HeBUAUMEIC BOIAHLIE TAPLL: TYMaH PacCeHBaeTCs.

49. JleTsawmit caMo1eT, BLIOpachiBas YaCTUYKH CropeBLIEro ropye-
r0, BHOCHT B HACHINIEHHBIH [1ap IeHTPH KonjeHcauu. Iap koHaencH-
pyercs, U 3a caMOJIeTOM 00pa3yeTca «TyMaH» (0GaauHbIi caen).

50. HenacolnieHHEBIH TIAp, BBIIRIXAEMEIH JJETKHMHU, [TPH COTIPHKOCHO-
BEHIHU C XOIOSHEIMY IPCIMETAMH CTAHOBHTCS HACHIIIEHHBIM: BRITA/AA-
€T poca.

51. HeHacHILIeHHBIH 11ap, BhIAbIXAEMBIH JETKUMH JI0HeH, HAXOU5-
UIMXCS B KOMHATe, IPH CONPHKOCHOBEHUH € XOJOAHKIMH IIpeAMeTaMu
CTAHOBMTCH HACHIUECHHDBIM, M HA OKOHHEIX CTeK/aX BBITIafaeT poca.

52. 310 genaioT, YTOOLL BBIABIXaeMbli UeIOBEKOM HACBIIIEHHLIH TTap
He KOH/JIEHCHPOBAJICH Ha 3ePKAJIbIE.

53. Conepoxalifiecs B BO3YXe BOJAHbIE MAPhI, IPHKACASACH K X0JI0A-
HBIM CTEHKAM CTAKaHa, CTAHOBATCSA HACBINIEHHHIMHA, TIPEBPANIASICH B BOTY.
Kora cTakaH HarpeRaeTcA, KATH, UCIAPAACh, UCUe3al0T.

54. Tlepen noxzaeM YBeIMYHBAETCS BAAXKHOCTDL BO3AyXa. KpELibIm-
KU HACEKOMBIX ITPH 3TOM TSKEJIeioT, # OHH MOryT JIeTaTh JIAIUb Y IOBEepX-
HOCTY 3eMIM, J1acToukH IIUTAOTCS HACEKOMBIMH, TICITOMY flepel NOX-
AeM OHM JETAIT HH3KO,

55.1,2- 102 kr/m%,

56. 60 %; 1600 IIa.

°7.21r

58. Yeemuuutcs Ha 19 %.

63. da.

64. Her. Cuibi HaTAXeHHA B MOREPXHOCTHOM CJI0€ KHIKOCTH Jei-
CTBYIOT TONBKO B 3TOM €JI0€, & CHJBl VIPYrOCTH IUIeHKU — B KaXKIol
ToYKe ee ofbema. 3akoH [yKa Heabasd NPUMEHSATH K IOBEPXHOCTHOMY
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CJI0K) XKMAKOCTH, KaK K Pe3HHOBOH II1EHKe, TaK KaK CHJIA MOBEPXHOCT-
HOTO HATAXKEHHA — BeIHYHHA NOCTOHHHAA,

65. DTH CMIBLI UMET 3JeKTPOMarHMTHYIO IPUPOAY, TAK Kak 0by-
CAOBAEHBI MEXKMOJIEKYIADHBIM B3aUMOACHCTBHEM, KOTOPOE HMEET 3JIeK~
TPOMAarHHUTHYIO IPHPOAY.

66. B MOMeHT TOTPYKeHMA TeJla Pa3pyIlaeTcs NOBEPXHOCTHAS MIIeHKA
BOIBL DPEI3TH, KOTOPEIE JATAT BBEPX, H3MEHSIOT CBOKO QOPMY TakK, YTO-
OBI MX TOBEPXHOCTD CTaIa MHHUMAIBbHOH. MITHHMATBHYIO IOBEPXHOCTE
MMEET, B YACTHOCTH, 1Iap, Mo3ToMy Opsiary U npuodperaror chepuye-
CKY10 (hOpMY.

67. B npouecce naiiku paciiaBieHHbH TPHMOH cMavyHBaeT MoBepx-
HOCTH COeNUHAEMbIX Aerasell M, 3aTBepjeBa, coefnHAeT ux. (J10BO
JKe HE CMa4uBaeT IIEHKY OKCHAOB aTIOMHHKA, TOKPBIBAIOIIHX €TI0 110~
BEDXHOCTb.

68. [lnoTHas 6yMara YepHHIAMHY CMAYHUBAETCA, HO KallULIApbL B Heit
3aTIOHEHB! APYTHM BellecTBOM. [IpoMokareasHas GyMara uMmeer 6omb-
1I0€ KOJMYECTBO KANWLIAPOB, B KOTOPHIE IPOHHKAIDT SEPHUIAE, TI0BTO-
MY 3aITCh Ha Heit moayyaetcs pacnasiBuatoil. [Ipomacaennas SyMara
YePHHJIAMH He CMAUHBAeTCA, U OHK Ha Hell coOMPAIoTCs KAILTSIMH.

69. Uleax naoxo cMaunBaeTCs BOAOH.

70. Byaer 3a cuer Baarn, KOTopas NOAHHMAETCS 110 KallHIJAAPaM
[ICYBBHI.

71. Men — pemecTroO NMopHcToe. IIpoHHKaOWan no KanmiaapaM BoIa
BBITECHSET M3 HHX BO3AYX.

72. Tlecuanmplii, Tax Kak B HEM COIEPHKATCA KANUJISAPH, 110 KOTODBIM
BOJA MOAHYUMAETCS U3 HOYBBI Ha MOBEPXHOCTD.

73. Kupnuunelil GyHIAMEHT COAEPKUT KaNIAAPLl, MO KOTOPBIM
BOJI2 U3 MOUBEI MOXKET IPOHMKHYTH B CTeHBl 31aHus. Ciaoi pybeponia
IperpaxaaeT IyTh Boje BBEPX.

74. MosHo. F13-32 CMauMBaHHs YEPHHIIA PACTEKYTCS IO cTeHKaM Oa-
JIOHA ABTOPYUYKH M GV/IYT OAABATHCA K TIEPY (10 KANKM/IAPaM.

73.1,6- 104 Tx.

76.6,3- 1075 Ix.

77. Ha 4 [la.

82, Jla. Hanpumep, npy HOpManbHOM arMoc(epHOM IaBIeHHH TG~
RapeHHasA COJb CTRHOBUTCS KUAKOH rpH Temnepatype coiure 800 °C.

83. B yc/10BHAX KIMMATA HaLleil CTPAHBI THPAMMALI HE COXPAHHIHC
Obl J10JITO, TAK KAK He BEIIEPKaNU Obl MHOTOKPATHOTO 3aMep3aHus M
OTTAMBAHHSA BOALI B TOpax KaMHA. I13BecTHO, 4TO BOAA [IPH 3aMep3aHUy
pAcUIUpsieTcs, & NPH OTTAHBAHUN CKUMAETCST.

84. Ha pacTBopenne caxapa (Ha pa3pyIleHHe ero KpUCTATTNYECKOH
PeLIeTKH ) PACXOAYETCS IHEPTUS! B BUAE HEKOTOPOTO KONHIECTRA TEII0-
ThI M3 OKPY/KAICIIEH Cpeibl, MO3TOMY CAAAKHIH Yail 0XIakIaeTcs.

85. HecMoTps Ha J1erkoCTh B IIPOCTOTY OYHCTRY YAHIL K TPOTYapOB
OTO JIbja € MOMOILBIO COJH, IPHMEHEHHE 3TOTO CIOCcoba HE0yCTUMO
O CJeVIOLIAM TPHYNHAM: A) PACXOAyeTCs BEChMa LEeHHBIH NHINEeBON
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NPOAYKT — MOBAPEHHAA COTb; 6) COMb CO CHETOM TONAJIaeT Ha MeTAIH-
JeCKHE MOBEPXHOCTH TPAHCTIOPTHHIX CPEJCTR, BHIIBIBAA KOPPOIUIO H UX
HpeXxkJeBpeMeHHOe pa3pylletue; B) OPTUTCS 00yBb [e1eX0/0B; I') Be-
CeHHIe CTOYHbIE BOJIBI C TIOBHIDEHHOH KOHUEHTPAITHE CotH NonaianT
B €CTECTBEHHBIE BOAOEMbl B HE TOJhKO 3ATPSI3HSIOT UX, HO M CO3JAIOT
ycnoBus s rubenn haopsl 1 hayHsl ITHX BOJOEMOB.

86. [loxononanne BeCHOM HACTYIAET BG BpEMS MACCOBOTO TAsIHHA JIbIA
B GOJIBLIHX BOAOEMAX, TAK KAK 3TOT IIPOLECC CONPOBOKIAETCS NOTTIOLIe-
HHEM TerIOTH U3 OKpyskaroniel cpenbl {Basayxa). OCeHbI0 *e [pu 3a-
MEP3aHKHH BO/bI HACTYTAET MIOTETUICHKE, TAK Kak Mpolece o6pasoBaHis
JIbJa COMPOBOKAAETCSA BBLIEICHIEM TEMJIOTH B OKPYKAIIYIO CPEeLY.

87. Pacrnipedeenne TeMiepaTyp B BOAOEMaX € HEPOTOUHOH BOAOH
IPU 3aMep3aHdu HocieaHei tTakopo: omnoc 4 °C — y nua; 0 °C — Ha no-
BepXHOCTH. ILJIOTHOCTD JIBJIa MeHbIlle, YEM BOJbI, M1 OH OCTRETCSA Ha I10-
BEPXHOCTH.,

88. TeMmueparypa npiAeranuiero K HIKHeH IOBEPXHOCTH JIBJA CIX0A
pozel pasuHa 0 °C.

89. XomnoiiHas Bofa OBICTPO OTAAET TCILIOTY H 3aMEP3aeT, HE YCIEB
Pa3MUTHCS POBHEIM CI0EM TIO TIOBEPXHOCTH.

90. Temneparypa 3aMep3aHHA PAaCcTBOPA MM CTIELHAMBHON XKHIKO-
ctu Hke 0 °C, 4TO MO3BOJASET IPUMEHSITE HX B XOJIOAWILHUKAX HPH
TeMIIepaTypax 3aMep3aHHs BOL.

91. JleroM, Tak KaK 1IDH HOBHIIIEHHH TEMIIEPATY PR JTMHA HPOBOIOR
VBETHYUBAETCH.

92.6,9T. 93. 377 1x/(xr- K).
94. 2142 x/1x. 95. 610 gIx.

96. 26 r. 97. 26,5 kr.
98.1,009 - 10° I1a. 99 Ha 1,14- 104 M3,
100. 0,98 m*. 101. 0,2 Mm%

102. 1,2 kM. 103. Brusercs.

104. 33,6 x/Ix. 105.2,2 . 103 m3.
106.1,9-10-2 M2 107. 576 °C.

108. ¥eenuuurcs Ha (L6 MM; ymeHsImHTCS Ha 0,43 MM.

I'nasa 3
OCHOBbBI 9JIEKTPOJIJUHAMHUKH

3.1. dnekTpHueckoe noje

1. HyxHo noasecTn nano4yky Ha HUTAX H NOHAGII0ATH 32 MX B3aH-
MOIeHCTBHEM.

2. DOOHUT — IUANEKTRUK, METANL — TPOBOAHUK.

3. llpoMcxoauT 3:1CKTPUAAINA BOIOC IPH KOHTAKTe HX ¢ PAcyeCKOi.
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4, TIpoTuBopeuns ¢ 3akoHoM KyjoHa HeT, Tak Kak Noj AefcTBHEM
3MEKTPUYECKOTO TIOA OAHOTO 3aPSKEHHOTO 1Iapa CMeIlalTCs 3apsaibl
APYTOrO Wapa, B PE3YJILTATe Yero PACCTOSIHIE MeXKIY IIeHTPAMK THAeC-
TH PASHOMMEHHBIX 3APSA0B OKA3BIBAETCS MEHBIIE PAaCCTOSHHUS MEXIY
IEHTPAMH TAXKECTH OJHOMMEHHEIX 3aPs/IOB.

5. He mMoryT. B OpOTHBHOM CJIydae OAHY W TY e TOYKY IOJIS Xapak-
TepH30BaTH OB HECKOMBKO 3HAYEHHH HAIIPAMKEHHOCTH MOJIA.

6. Puc. 15, @ — toJe CO34aHO MOJIOKMTENbHBIM 3apsiioM (y;
puc. 13, 6 — noJe co3/IaHO OTPHIATENLHBIM 3apPAA0M @y, ipHIeM || >
>|@,]. B Toukax, pacno10xeHHBIX Ha OJMHAKOBBIX DACCTOSIHUSAX OT LEH-
TpoB oboKX Wapos, | E;| > |EY|

7. Ciibl, KOTOPHIE COOTBETCTBYIOT TAKMM B3aUMOZeHCTBHAM, — CHJIBI
TPEHUS, VIIPYTOCTH, MEXMOAEKYIAPHOIC B3aUMOAeiCTBHA.

8. lanbhero aeicteust. OTCYTCTBHE BpeMeHH B (hopMysie CBHIeTeNb-
CTBYET O TOM, 410 B3aHMOAEHCTBHE MEX Y 32pPAaMH He 3aBHCHT OT HETO,
T.€. IePE/IAeTCS] MTHOBEHHO.

9. T1noTHOCTB CHAOBBIX TMHUH BOM3K 3apsaaa moc 2|Q | HanboTb-
1A,

10.7,6 - 10-° m.

11. 4,2 - 10* pas.

12. F=0.

13.6- 10°

14,6104 B/m.

18. MoxHo, eciu npuOAKAKATD HIW YIAIATH PYTHE Tela,

19. YT06b1 yMEHBIIUTD BIMsIHUE 110/ TIPOBOAHUKA HA MTOKa3aHHA
JIeKTpoMeTpa.

20. TlopoBny.

21. MosBUTCA TOK, KOTOPSIA OyaeT HampaBieH OT GoJbllero mapa
K MEHBILIEMY.

22. Emkocts 3emnu (ripumepHo 711 Mx@) OTHOCHTENBHO 0YeHb Be-
/KA, NO3TOMY IPHCOeUHEHMe K HeW KAKOro-MH00 3apsXeHHOro Tejla
He M3MeHseT ee nmoTeHuyaia. Teino npuobpeTtaer moteHuuan 3eMad, n
BCE SIBJIEHHA 2JEKTPH3ANNY ucde3awT. [loaroMy noTeHuuan 3emMin

VAOOHO CYHTATD HYJEBBIM.
mui  mo}
ST =q(p1 —¢2) = 0, Tak Kak

1 = Yo = i, 1€ P — IHAYEHUE MOTEHIHAIA, COOTBETCTBYIOLIEE [I0TeH-
LWMATBHOH MoBepXHOCTH. CAeA0BATENBHO, 1y = Uy.

24. Ecnu 3aps/ibl OTPHLATEABHEIE, TO HET.

25. BeaepcTBre OTTANKHBAHKA 3apsiibl COCPEACTOYATCS HA KOBIAX
mpopoaHKKa. [loTeHIIHANBl BHYTPH HA NOBEPXHOCTH TPOBOAHHKA DaB-
HbI, B IIPOTHBHOM CJ1y4Yae 3apsi/ibl TepeMeniamuch Obl, 1To MpuBeso O K
BbIPABHUBAHHIO MIOTEHIUATOE.

26.1,04 - 10%

27. 1,87 103 B.

28.4-10" K.

23. Her. B arom cayyqae A =
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29.4,5-10° B.

30.8,4-10%wm/c.

31. 597 B.

32, JluHuYM HanpsKeHHOCTH 3AeKTPHYEeCKOTo NOJISL BCIOAY NepIeH-
IUKYJSAPHE! 3KBUITOTEHITHATBHBIM JIMHUSM M HATIPABJEHAI B CTOPOHY
yOuiBanus notednuana. HanpsaxenuocTs nosas Goibiie TaMm, TAe 3TH
JUHMY TYLIE,

33. Pacxox/ieHHe THCTOYKOB 3MEKTPOCKOIIA POIIOPUHOHAIBHEO [LI0T-
HOCTH pacrpeeIeHus 3apsioB, NOITOMY B Touke A yroJ pacxoxieHus
MAKCHMAJBHBIH, B TOUKe € — MUHHMAJIBHEIH.

34. HosepxHoCTh 1Wapa B ABAAETCA IKBUMIOTEHIHATBHOM.

35. Her. B MOMeHT cONpUKOCHOBEHNA IPOBOAHUKOCE 3aPALI C ONHO-
ro MPOBOJTHUKA HAYHYT MEPEXOAUTE Ha APYToi 10 MOJHOTO ypaBHUBa-
HHSl TOTEHI[HATOB.

36. [la. Ecoy K He3apsHKeHHOMY MPOBOJHUKY IOAHECTH 3apsikeHHOe
TeJsIo, TO Ha [IPOBOIHHKE 3apsifbl Iepepaciipe]esaTcs TaK, YTO BOKPYT
HETO BOSHHKHET 3TeKTPHYECKOE TT07Te, KOTOPOe UMEET OTINYHYIO OT HyJIA
JHEPTHIO.

38.1-10-1° D,

39.48-10°m.

40. 40 B.

41, TlapannensHo (TTOCAENOBATETBHO).

42. @) Pa3uocTH MOTEHIIHANIOB OJMHAKOBEI, 4 3apAObl [IPOIOPIIHO-
HAJIBHBI EMKOCTSM; ) 3apsIbl OMHHAKOBH, & PASHOCTH NOTERIMALOB 06-
pPaTHO MPOTTOPIHOHATBHEI EMKOCTAM.

43.¢C/(e — 1).

44. 1801 120 B.

43, Bosbniei sHepriei od/agaeT KOHAEHCATOP ¢ MEHBIIEH eMKOCTRID.

46. Ha s3apsaeHHuI IIAPHUK, HAXOXMUiics BHe cdepbl, AeHcTBYeT
TaKas e CHjIa, KOTopast AeHCTBOBanA OB €O CTOPOHHI WIAPHKA € 3apsi-
AoM e @, ecu 6bl cepa OTCYTCTBOBAMA.

47, B cayyae pasHOMMEHHBLX 3apsa0B.

48. E' = 0; noTeHInan paBeH TOTEHUHATY Ha TIOBEPXHOCTH [Iapa.

49. Boxee Bricokoe npobneHoe Hanpsxenne Tpebyer Hosee Toj-
CTOTO CJ10S1 TUANEKTPHKA, & 3TO BHI3EIBAET YMEHBIIEHHE EMKOCTH. UTa-
6Bl COXPAHUTD 331dHHYI0 eMKOCTH, He0OXOAUMO YBEIHYUTD II0IIAAL
MTACTHH,

20. PaaHoCTh NOTEHLIHAJIOB YMEHBIIUTCA.

51. Bosblueit sneprueii odmanaer KOHIEHCATOP ¢ OOBIUEH EMKOCTHIO.

3.2. IlocTosAHHBI TOK

1. BTOpBIM NPOBOAOM C1YXKUT METAJUITHIECKIIA KOPILYC BEJIOCHIIEIA.
2. AMTiepMeTp HMeeT MAJ10e BHYTPeHHee CONPOTHRIIEHUE, IPU BKJIIO-
YeHMH Yepes HETO NPoiaeT OONBLIOH TOK H OH BHIHNET U3 CTPOS.
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3. B coorBercTBuH ¢ 3akoHoM /Ixkoyns — JleHna Ha TIocaeoBaTeNb-
HO COEIMHEHHBIX YYACTKAX MPOBOJHUKA KOJHUECTBO BbIIETHBIIETOCS
Teil1a MPOTOPUUOHATEHO COPOTHEICHHIO YHaCTKa, a COMPOTHBIEeHHE
y4acTKa 0OpaTHO MPONOPLUUOHANBHO IIOMAIN CeueHUs IIPOBOAHIKA,

4. B atoM ciydae yBeTHYHBAETCS [TONEPEYHOE CeYeHIe TTPOBOHIKOR
Ha YYaCTKe I1eTH M, CJIe0BATEIbHO, YMEHBIIAETCS UX COIIPOTHBRICHHE.

5. Heo6xoAuM0 U3MEPHTh COMPOTUBICHNE KATYUIKH, COCTABHB LIEMD,
COCTOSILYI0 M3 UCTOUHHKA TOKA, KATYIIKH, BOJIBTMETPA M aMIIepMerpa.
W3mepus auaMeTp NPOBOAHUKA, M3 KOTOPOIo Cleiaana obMOTKA KaTyi-
KH, ¥ HCIIO/B30BaB TabJUUHbIE 3HAYEHHUA VAEJBHOTO COMPOTHBIIEHHA
MeaH, MOXKHO 1o dopMyne | = RS/p naiiti 1auny NpoBOIHMKE; m =
= DV, rae D, — nAOTHOCTD MEIN.

6.2,9 Om.

7. R

8. R.

9.4/3;6;2/3; 3 Om.

10. Tlpn BKIKYEHHOM BbIKJIOUATeNe jgaMNa EL2 ropuT NoJHsM
naxaaoM, EL7 racueT, Npu BHIK/HOYEHHOM — 00e TaMITHI COPST BIOJI-
HakaJa.

11. 12,5 km.

12. 25 Owm.

13. TlepBblii NPOBOAHHK TAKeNee B 2 pa3a.

14. I1pu cyxoit xoXe CHa TOKA, NPOXOAINETO Yepe3 TeI0 YeI0BeKa,
2,2 MA; npu BraxHo#t — 147 MA, 4T0 3HAMUTEILHO NPEBLIMAET 3HAYE-
HHE «00e3BIKUBAIIET0> TOKA.

15.48 Om.

16.2,4-10-5mM2, 8,3 M.

17.1-10-0Om - M.

18. 103 m.

19.6 14 Om.

20. 400 u 500 Om.

21.5,05 A.

22.1 Owm.

23.0,34;03B;1,2B.

24. Tloxaszauna A1 ymenbwarcs, A2 — yBe/HYaTcs.

25. BoabrMeTp NOKasbIBaeT HALPSKEHWe Ha ydacTke CD wiu pae-
nyw atomy Hanpskeru I/1C.

26. U3 sakona OMa nia noaHeil enu ciaeayeT, 410 £ = Uy, +
+ Upys = IR + Ir. [Ipn kopoTrOoM 3aMbIKaHUH B — 00 IR = Upyeyy = 0

27. Henpast, Tak KaK TOK B IeNH [IPeBLICUT § A,

28.3,5 A

29.65 u 10 Br.

30. 13 dopmymst (102) caenyer, uto @ = (U¥R')t;, rae R = R/3,
a @, = {UYR")t,, rae R" = 3R. Tak Kax @, = @,, moayuuM ¢, = 9¢,,

ty = 6 MUH.

31. 288 Tx.
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32. B 3 pasa.

33. Her. I1p¥ n3Merely BHelnHeH HATPY3KH W3MeHAeTes TOK B UENH,
4TO BeAET K HIMECHCHWO PAGOTE! HA BHYTPEHHEM YUACTKE Hery.

34. Beepx.

35. OnpesesdM 1OMyCTUMBIA TOK Yepes rupasuny: I = Pny/U, rae
ny — YUCHO JIAMII B uemoi rupisiane; I, = 0,12 A, lonycTuMoe HOBH-
menue Toka AL = 0,024 A. ConpoTuB/IeHHe MMpIsHAB H3 OCTABIIMXCS
ny daMn R = Uny/(ny1,), R = 1420 OM. Tok B yKOPOUEHHOI rHpASHIE
I'~ 0,156 A npesbimaer gomycrumblit na A7 = 0,036 A, creroBaTennHo,
YKOPOYEHHOH THPIAHAON MOJAb30BaThCsI HENb3H.

36. Tok B oborpeparene I = P/ =~ 6,8 A npeshimaer ToK, Ha KOTO-
Pbiil pacCYMTAH IIPEIOXPAHHTENE, TOITOMY 0OOTPERATEFEM TI0IB30BATh-
CH HEJB3S.

37. OTHOWeHMe AAHH AJTIOMHHHEBOIO M MEAHOTQ NPOBOIHUKOB
MOKHO HA'TH, HCMOJIb3YH 3HAYEHUS IVIOTHOCTH Mead D, 1 alllOMHHHS
D,, 3HaYeHUA VAEeAbHEIX COMPOTHBIEHWH MEAM p, H AJIOMHHHST (.

2
Ly D,p,

38. Hy>HO onpeAeIHTh COTIPOTHRIEHHe R MOTKA MeIHOH IIPOBOIOKN
OMMETDOM, BABCCHTh MOTOK H OHPBHBHHTB Maccy ii1] T]})OBOJ]OKI/I. I/{CI]DJH)-

. mi pum
ays popmyant m = D, ISu R =p, /S Hatitnt [ = |—— u § = |22,
i Gopmy N ‘fDMpM ‘}DMR

LAE Py — VAETBHOC COUPOTHBIEHUE Mean; D, — MJIOTHOCTb Meau; | —
JUIMHA TIPOBOJIOKY; S — MT01La/Ih IONIEPCYHOTO CeMEHHH.

39. HenenecoobpasHo.

40. Haupsixenue B neny ocBeltenns asTomobnas 12 B, moatomy Tok
8 nenu dap 8,3 A, cneposarelbHo, AKKYMYJIATOD PaspaanTcst npubin-
3UTETBHO Yepes 7 u.

41, 5,8 4.

b [Pl _ g

3.3. dnexTpUYecKHH TOK B Pa3/IMYHLIX cpelaxX

2. Mosteky./ bl pacTBOPHMBIX BEIECTB (COMnei, KHCAOT, HIeaoueil) co-
CTOSIT B3 ATOMOB (MOJICKYJI), KOTOPBIE YAePKUBAIOTCA APYT OKOJIO APY-
ra ATeKTPUYECKUMH CuaMi. PacTBOPHTENb — Boga — HMeeT HOIBINY IO
JAM3NEKTPHYECKYIO IPOHHIIAEMOCTD, HO3TOMY CHJIB B3aUMHOTO TIPUTH-
HEHHS MCKIY HOIIaMK PACTBOPHMOIC BEIIECTBA PE3KO YMEHBINAIOTCA
(830 ...40 pas) B BoanLIX pactBopax. [Iporcxonut pacnaa Mosnexys pac-
TBOPMMOTO BEUIECTBA HA UOHBL, KOTOPEIE B PE3VJILTATE TEII0BOTO ABH-
HKEHHS DACXOJATCS U, TAKHM 00pa3oM, 06pasyoT CB000AHBIE IOTOXKM-
TeALHBIE H OTPULATENbHbIE HOHEL

3. C noBnliueHUEM TEMMEPATYPHl YBEJIUIUBAETCS TOABHKHOCTE
HMOHOB K CTelIeHb AUCCOUMALIMN DAEKTPONUTA,
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4. Moaexyna AgNO,; nuccoumupyer na Ag* n NOj. ¥ xarona upo-
MCXOANT BoLAENEHNE cepedpa.

5.0,011 xr,

6.1,6- 109 xr.

7. Obpasyiorca yraybneHns Ha TeX MecTax, ¢ KOTOPbIX CHAT BOCK (rpa-
BUpOBKA).

8. 0,61 xr.

9.24

10. 0,38 A.

11.6,6 - 103 kr.

12,1118 mr.

13.35¢

16. IIpu HoHU3AIIUH aTOMA 3AEKTPOH, MOMTOTHE SHEPTHIO, IPeBbIlIa-
LYo pa0Ty HOHU3ALMH, OTPRIBAETCS OT ATOMA U CTAHOBHTCS CBOOOL-
HBIM, T. €. HE CBSA3aHHBIM € aTOMOM. ATOM CTAHOBUTCS IHOTOKHUTEIbHBIM
HOHOM, TaK KaK IIOKUTENBHEIH 3apAA A2 TOJHOCTRIO He KOM{IEHCH-
pyeTcs CyMMapHBIM 3aDSI0M 3/1€KTPOHOR, CBS3aHHbIX ¢ HUM. [Ipu Bo3-
OYMICHUH ATOMa 3JIeKTPOH, [OIVIOTHB KBAHT DHEPruy, He HpeBLIlan-
il paboTy HOHU3ALKE, BEPEXOAKT Ha Gostee YIaJeRHYIO OT 9apa Op-
OMTY, HO HE OTPBIBAETCA OT ATOMA, OCTACTCSA CBA3AHHBIM € HHM, TIO3TOMY
ATOM OCTAETCH STEKTPUUECKH HEHTDANBHBIM.

17. DaexTpuyecKas MPOBOAMMOCTD METALIOB IPH NOBBIUEHNH TeM-
MCPaTYPBI YMEHBILAETCS (CONPOTHBNEHHE YBEIUYMBAETCH), & LIPH IOHH-
JKEHHN — YBEJIHYMBAETCH (COMPOTHBIEHHE YMEHbIAETCS ). JTO MOXKHO
OOBACHUTB TEM, YTO TIPH TORKINIEHUN TEMNIEPATYPHI TTOABHKHOCTD ATEK-
TPOHOB MTPOBOAMMOCTH YMEHBIIAETCA H COOTBETCTREHHO YBEIHYHBACTCS
COTIPOTHERJIEHHE MeTasa. B MeTannax npi uaMeHeHuH! TeMIIEPATY DL KOH-
HEHTPALHS MEKTPOHOB MPOBOLUMOCTH OCTAETCS IOCTOSIHHOM.,

IeKTpHYECKAS IPOBOIUMOCTD AHAIEKTPUKOB ITPH MORLITIIEHHU TEM-
uepaTtypel c1abo BO3PACTaeT, a TP NOHHNKEHHY — HE3HAYHTEIbHO
YMEHBIIAETCHA. 3TO OOBACHAETCS TEM, YTO JHEPIHA CBS3H JIEKTPOHOR ¢
ATOMAMHU HACTONLKO BEJIMKA, WTO TOH S3HEPTHH, KOTOPYIO 31eKTPOHBI IPH-
0OPETAIOT IPU HATPEBAIMHM, HEJIOCTATOYHO /IS HX OTPHIBA OT ATOMA.

B moaynpoBoHUKAX ¢ TOBHIIEHNEM TEMIEPATYPHI VBEITHUUBAETCS
reHepaTus map <3JIeKTPOH — IBIPKa», MMOSTOMY YBEJIHIHBACTCA YHCIO
TMOABUMKHLIX HOCUTEACH NeKTPUYECKHX 3aPAA0B, YT0 MPUBGANT K N0-
BBILIEHMIO SJIEKTPHYECKOM NPOBOAMMOCTH (YMEHBINEHHIO CONPOTHRIIE-
una), TIoABHKIOCTD ¢BOBOAHBIX 3TEKTPOHOB B MOMYIPOBOTHHKAX, KaK
U ¥ METAMIOB, YMEHBITAETCSA, HO (DAKTOD YBETHYEHUS KOHLIEHTPAIIuH
TIOABWAKHBIX HOCUTENEH 2JEKTPMYECKHX 3apsa0B HrpaeT Goilee cyire-
CTBEHHYIO POJTh, YEM UX MOABMIKHOCTS.

18. IIpuMecHbie BewecTsa OOBIMHO YMENBMIAKT MPOBOAMMOCTD Me-
TAJJIOB M YBETHYMBAIOT €€ Y AMANIeKTPUKOB | TIOIYIPOROTHUKOB. B Mme-
TAJTaX MPUMECH HAPYUIAIOT CTPOMHOCTE KPHCTANLIHYECKOH peleTKH,
ITO IPHBOANT K YMEHLINCHHIO TPOBOAUMOCTH. Eciin B AU3NeK TpHKe 1iTH
NOJAYIPOBOAHYMKE OPHCYTCTBYIOT NPUMECHBIE BEUIECTBA, aTOMbL KOTO-
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PBIX CPABHHTEIBHO JAETKO MOTYT TEPATH BAJIEHTHEIE 3JIEKTPOHBL, TO PO~
BOAHMOCTS UX BO3PACTAET, IOTOMY 4YTO BO3PACTAET KOHIEHTPAIIUMA CBO-
DOXHBIX HOCHTEEH 3MeKTPHMECKHX 3apsI0B.

20. YTo6B! TTOAYYHTD JIEKTPHYECKYIO NPOBOIUMOCTD [IOIYIIPOBOA-
HMKa TAaKy0 XKe, KaK ¥ MeTa/lIa, Heo0X0AuMO TOGUTHCSA B HeM TaKoi xe
KOHUEHTPAUKY 3JIEKTPOHOB IIPOBOANMOCTH. KoHIleHTpalMs 37eKTpo-
HOB IIPOBOAYMOCTH ¥ MeTaanos npuMepHo 10%° M~3, y noaynpoBoaun-
KOB — 1019 M3, ¥BeMMIKTh KOHLIEHTPALMK 3EKTPOHOB IPOBOAKMOCTH
H IOJYTIPOBOAHUKE MOXHO [IPU TOBBIIIEHHH €70 TeMNIEPATYDEL, HO TI0-
BBIIEHMEM TEMIIEPaTyDbl HE YIAETCH TAK CHJIBHO TIOBBICHTE KOHIIEHT-
palMIc 3IeKTPOHOB MNPOBOAUMOCTH B HOJIYIIPOBOZHUKAX, TAK KAK OHH
HpeXIEBPEMEHHO 1/aRsiTest, [Py 3TOM paspyLIalnTCA KOBATEHTHBIE CBH-
31 M MCYE3AIOT TIOMYTIPOBOAHNKOBBIE CBOHCTBA.

21. [lonyIpoBORHHK 71-THIIA.

22, [Tpu NOHMKEHHUH TeMHEPATyphl B IOIYNPOBOAHHKE KOHLEHTDA-
UM 1ap «3AeKTPOH — ABIPKA» YMEHbILIAETCS, CONPOTHBAEHE IOAYIPO-
BOIHHKA YBEIHYHBAETCS H MOXKET CTATh TAKUM Ke, KAK Y AHAJeK TPHKA,
I1py 5TOM YCI0BUH NOIYNIPOBOIHHK HE 001a3€T CBOMCTBAMH TIOTYTIPO-
BOAHMKA, a 00j1afaeT cBoiicTBaMyt AuaieKTpHKa. OXHAKO TpH NOBHIIe-
HHUY TEMIEPaTyDbl NOIYIIPOBOAHHUK BHOBDb [IPUOOPETAET IIPEXHUE T10-
JYNPOBO/THUKOBEIE CBOHCTBA.

23. Henp3s, Tak Kak 00a METAJUIA TPEXBAIEHTHBIE, TIOITOMY ATOMBI
HHJIN, (1013185 B KPHCTAIIWYECKYIO DEIIETKY ASTIOMWHNA, WK, Haoho-
POT, aTOMBI AJIOMHMHNS, TICNIAZad B KPHCTALINYECKYIO PEHIeTKY HHAS,
He CO3/1al0T JAHIPOK H AOTIOJHUTENbHBIX CBOGOAHBIX 3J1eKTPOHOB.

24. Ha rpaHHIle CONPUKOCHOBEHHS MOTYHPOBOAHHKOR P- H R-THIIOB
BO3HMKAeT KOHTAKTHOE 3JeKTPHUECKoe ToJe, KOTOpoe AeHCTBYET Ha
cBOGO/IbBIE 2JEKTPUYECKHE 3aPAALI KaK KOHZEHCATOD, MeXLy 0OKIaz-
KaMH KOTOpPOTO noMelieH 3apsat. Kak mo6oii csoboanbil 3apsaj He Mo-
HKET 0CTABATHCSA MEXAY OOKIAKAMY KOHAEHCATOPA, TaK i JioDok sapan
HE MOJKET YAEPKATHCA B p-n-Nepexoe.

25.1,6-10%5 Tx; 3 BT.

26.8- 101 K.

27.3,92- 1018 Tx,

28.2,2-10%m/c.

29. B tpy0xe B nmeeT MeCTO TEPMOANEKTPOHHAS IMUCCHS.

30. 1,9 105 m/c.

31. HeobxoauMbie HOCHTENH 3apsaia BOSHUKAKOT B IIPOLIECCE TEPMO-
HOHHM3AIHH,

32.3-10% B/m.

33.4-10°3 A,

34.8-1077 A,

33.7,5- 1018,

36. Her.

37.1,3-10% m/c.

38.5,2-10% m/c.
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39.1-10%u -0,25- 102 A

40, Megubie IPOBOAHYMKNA IPHCOSAMHUM K BRIBOIAM aKKyMY/ISTODA,
a ¢BoDOMHEIE KOHIIBI BOTKHEM B KapTodenuny. B pesymsrarte aaeKTpo-
134 ¥ TOJOXKUTEABHOTO HoMioca DaTapen BBIAETHTCA 3aps] (Jy, KOTO-
PHI B3aumMoneiicTByeT ¢ Menpo. OOpa3yoTCs OKCHAB H THADOKCHBL
Me/IH, KOTOPbiE€ OKPAIMBAKOT YACTh KapToQeTuHbl B roayboBaTo-seqe-
HBI IBET.

41, Ynesso kunoMoJeil BrlIe UBIIHECA Ta30B {BOAOPOAL U KUCAOPO-
na) ognHakoso — 0,6 1075 cirenoBatenpHo, OZMHAKOBB! 1 0OBEMBL:
0,6-1076-22,4 = 13,4- 107 M3 3uavenus 3TeKTPOXUMMHYECKNX JKBH-
BaJIEHTOR /i BOJIOPOAR M KHCJIOPOA2 B3ATE M3 CIIPaBOYHUKOB.

3.4. dnexTpomMarneTHsM

1. PaMKO# ¢ 31eKTpUYECKUM TOKOM (HeGObIIHX Pa3MepoB).

2. B cooTeeTcTBUM C TPeThUM 32KkoHOM Hilorona Fy = F,.

3. 3akon Ky/ona crpaseanp s HENOJBHMAHEIX 2/IEKTPHYECKHX
3apsLIOB.

4. B oT/iune OT KY/JOHOBCKHX M IDABUTAIIMOHHBIX MATHHTHBIE CHJIbI
He LEHTPATbHEIE, & HMEIOT BUXPEBOil XapakTep.

5. Hazmo pa3zioMuTh HOJAOTHO Ha gBe YacTd, Ecan 0R0 AaMarHudeHo,
10 00€ [00BMHBI Oy Ay T B3aUMOAEHCTBORATh MeXKAY COOOH,

6. Ciuta AMIiepa BRI3OBeT H3rHO CITHPATH B TOM CJIy4Yae, ec/IH o Heif
[IPOTEKAET MOCTOSTHHBIH TOK.

7. B cesepHoM nonyirapiy 3eMIH HAXOAWTCS IOKHEBIH MarHUTHBIH
noJwc. Ecav cMoTpeTs Ha 3eMHOI i1ap €O CTOPOHBI 3TOr0 MOJAYIIApHA,
TO KOJBLEBOH TOK J0JKEH HATH 110 YacOBOMH cTpesKe, c/eJ0BaTe/IbHO,
3JIEKTPOHHKI IBMKYTCS B IPOTHBOIIOIOXHOM HalIPABACHHMU.

8. [TpubM3UTE K SKpaHy TeleBH30pa MOAKXOBOOOPA3HBIA MATHUT
TaK, YTo6Bl UX MHCCKeCTH ORIH mapajaaensHsl. [locae aToro mo cme-
IEHUI0 N300PAKEeHHS, T0Mb3YSICh IPABHIIOM JIEBOK DYKH, MOKHO OII-
PEAETNTD HATIPAB/IEHHE NHHWH WHAYKIMU U, CIeJ0BATENBHO, TOMTINCH
MATHHUTA.

9.4-1075 Ta.

10.0,2 m.

11. OanHAKOBEIE 10X HBIE.

12.1,2-103 H.

13. Cuinl aleKTpHYECKOTO B3aUMOoneiCTBH S 3HAYHTETbHO NMPEeBhILIa-
10T CHJIY AMIepa.

14. 19 H.

15.1 Ta.

16.1,3 H.

17.3-102m.

18.126 A,

19.4-10-3Ta.
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20. 0,96 Tx.

21,1 A%,

22.1,55A.

28. [TpoBoAMMK PA3OMKHYTHIH; c1ecTBHe 3axoHa OMa.

29, KvineTHyeckasi sHeprus ABHKYIUXCA MeKTPHYECKUX 3apAaoB B
POBOJHHEKE,

30. IIpu oOBIMHBIX YCAOBHAX WHAYKIHOHHBIE TOKH B MPOBO/THUKE,
MPOTHBOAEHCTBYS M3MEHEHHAM BHEWHETO MATHUTHOFO TOTOKa AP, Gpl-
CTPO <«racATcs» (MX SHEPTHA TPATUTCA Ha «IKOYA€BO» Temno). B crepx-
TPOBOAAINEM Tejle HHILYKITHOHHbIe TOKH He <racsarcs» (Tak kak R = 0),
MO3TOMY KOMNEHCHPYIOT M3MeHeHue moToka Ad, oTuero MarHuTHoe
noJje He MOXKeT IPOHUKHYTEL B CePelHY CBEPXITPOBOASNIETO TENA.

31. B xaxnoit u3 yacredl nposoaokd BosnukaiontT IC NpoTHEONG-
JI0HBIX 3HAKOB.

32, [TpoTHB YacoBOY CTPeJKH.

33. N3MeHATh MATHUTHBIH TIOTOK, 3aMbIKAS W PA3MBIKAst [TOA0CH Mar-
HUTA CTAJIBHBIM CTEPIKHEM.

34. o > ¢

35. PaznyHo, TaK Kak TIPH HAMATHAYMBAHKY TEla NOCTYKHBaHHe
CTIOCOGCTBYET OPHEHTAMH IOMEHOB B MATHUTHOM I10J1€, & I1I0C./1€ HaMar-
HHYHUBAaHUA — HAPYIIAET HX OPHEHTALHIO,

36. Crepxy BHH3.

37. Her.

38.2 Tn.

39.0,156 B.

40. 2= BSNn.

41.13 B.

42.24°,

43. 0,26 m.

44.0,43 B.

45. 1 m.

46. 1,3 B.

47.2Tn.

48.2,2-10° B.

49. 10 A/c.

50.0,375 I'n.

51. B 4 pasa.

52.0,5I'n.

53. Ilpu noabeMe U CyCKe 3a CYET U3MEHEHHSA MarHUTHOTO HOTOKA.

54. C pas/muHBIMH YCKOPEHUAMU BCIEACTBHE 3aKoHa JleHia.

55. Monuusa npejicrapiasier co0OH MOIIHBIA 2JEKTPUYECKHN 3aps,
T.€. KPAaTKOBPEMEHHOE JBNKeHHe 3NCKTPHYECKH 3apA’KeHHBIX YaCTHIl,
COMPOBOXK/A0Ieecs! MOSBICHHEM MarHUTHOIQ TIOJIsl, KOTOPOE U BbI3bl-
BaeT YKd3aHHBIE BJIEHUS,

58. IIpUA0KHUTD TAKYIO IIACTHHKY K MaruuTy. [InacTHHKA HaMarHu-
THTCS, € €€ TTOMOIIBIO MOKHO U3RJIEYb UIOJIKY M3 LHeH,
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57. Kycok mpoBOJIOKH CTAaHOBHUTCSE MATHUTOM C ABYMA PasHOHMeEH-
ITBIMHY TIOTIOCAMH,

58. He Gyzner.

59. CesepHulil.

60. [ToogHecTH K OMUAKAM MArHUT, Jkejle3rble ONHIKYH IIPHTAHYT-
¢4 K HEMY.

I'nasa 4
KOJIEBAHHMS 1 BOJIHbBI

4.1, Mexarnnyeckue H 2JeKTPOMarHUTHbIE
KoJieGaHus H BOJHBI

1. 3a oaHO MoHOE KoeOaHUe TOUKA NPOXOIUT TIYTh 4, 3a BpeMs ¢
Touka coepiaet ¢/ T koaebanuit. [Toatomy S = 4z,,t/T.

2. B egunnuax CH =2 ~ g, nosromy T2 =~ 41.

3. YBeTHUNTCA.

4. YMeHBUINTCY.

5. MaremaTtuyecKHii MAATHUK BHYTPH KOCMAYECKOT0 KOPabisi-cnyT-
HuKa He OyfeT coseplnath KoJdehHanuit, Tak Kak B Kopabe-CiyTHUKE U3-
33 HEBECOMOCTH OTCYTCTBYET BO3BPAlAiOULas CHA.

6. CKOpOCTh PACHPOCTPaHeH s 3BYKOBBIX BOJIH B OTHOPOLHOH cpefie
OAHHAKOBA, 1109TOMY 3BYKH OPKECTPd, PA3JIMIHBIEC 110 BEICOTE TOHA, A0-
XO0JAT N0 C.TIyI]JaTCJIFI OlIHOBpeMEHHO.

7. llepuon konebanuii Kaueneld YMEHbIHIUTCA, €CTH Ha HUX KaqaloTcs
cTos. Kaueau MOXKHO DacCMaTpUBATH (eCTH He YUATHIBATE CONIPOTHBIIE-
ife BO3AYXa) XaX MAaTeMaTHYeCKVH MaaTHHK. B aToM ciyyae anuua
MAATHHKA ONpEACIAAETCA paCCTOHHHEM OT TOYKH NMojgBeca A0 IIEHTpa
TsKecTH Koaebaiowerocd Teda. LlenTp TAxecTH 4enoBeka, CTOAILETO Ha
JOCKe Kadesei, OKa3bIBacTCA Bbllle, a 3T0 3HAUHT, YT ANHHA paccMar-
PUBAEMOTO MasATHHKA YMEHBIIAETCH.

8. Yacrora konebaHuil yMEHBINAETCS, TaK KaK IEHTP TSXKECTH RBO-
POHKH 0O Mepe BBICBITTAHHUA IMeCKA HOHWKAECTCH, CJIeJOBATENBHO, YBC-
JJMYNBACTCH AJINHG MadTHHEKA,

9. MaMeHHB [HOJIOMKEHHE «4eYeBHLEBI» HA CTEPIKHE MAITHHKA, MOXK-
HO U3MEHHUTb MEPHOL €70 KOTeHAHNH U TeM CaMbIM OTPEry/IHpOBaTh
X0/ 4aCOB.

10). /lns BOCCTaHOB/AEHUSA NPABHIALHOIO XOAa OTCT2IOI{MX HacOB
114710 YMEHBUIUTD MePHoI KOIeOaHuit MasiTHUKA, A5 4ero YMeHbIIUTh
Cro AJIKHY.

11. MasTHUKH 4aCOB (HaCTEHHBIX M PYYHEIX ) OTMEPAOT PaBHbIE NPO-
MC}KyTKI/[ BDEMEHH, BHHHCHHH ITHX HpOMe}KYTI{OB BpEMEHH y YACOB pas—
HBIX MAPOK MOI'YT OBITh Pa3THYHBIMH. B NpNBHIYHBIE HAM CEKYHIBI, MH-
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HYTbI, 9aChl 3TH pABHOMEpHRIE Ko/ 1e0aHus NpeodpasyoTes 3a CUeT ABH-
KEHHA MHOTOYHCIEHHBIX 3YOUATHIX KOJIEC B MEXAHH3ME 4acoB.

12. 3aBHcHT, Tak Kak E, = 2n%mAv?

13. Pe3oHanc MOKeT HACTYNHTE H TOTAA, KOTAA NepHOAHYECKH Aeii-
CTBYIOUIAS CHJIa UMeeT MePHO, B UEJ0e YHCIO PA3 MeHbIUUN IepHoaa
coOCTBEHHDIX KoTebaHuil. B aToM nerko y6eauThes Ha mpuMepe Kaye-
Jeit. TOMUKKM MOXKHO COOOIIATD He TIPH KaXKI0M OTKJIOHEHHH Kayeeli oT
[IOJICIKEHHS PABHOBECYIS, 2 pexe.

14. BeApo HA4MHAET CUIBHO PACKAYMBATLCS, KOT1a COOCTBEHHAA Ya-
CTOTa KOJeHaHHI CUCTEMBI COBIA/IAET ¢ YACTOTOH TOMUKOB MPH X0ABOE.
[Ipu 3aMeHeHHH YaCTOTHI LIAr0OB M3MEHSAETCA YAaCTOTA BEIHYKAEHHBIX
KosebaHuil Befep M Pe3oHAHCHBIE ABJIEHHS HE HACTYIIAIOT.

15. BoTHBI DOTHOCTRIO OTPAXKAOTCS OT HPENATCTBUH, KOTOPbIE UMEIOT
pasmepbl, 607TbIIIHe, YeM ATHHA BOTHBL [1pensTcTBHA, pasMephi KOTOPHIX
MCHBLIEe IJHHBI BOMHEI (4 UMEHHO TAKMMH NPENSATCTBHAMU /U MOPCKHX
BOJIH #BJISIOTCS CBay), orubaTCs BOIHAMMY, @ CAMO HPEISITCTBHE CTAHO-
BUTCA Kak ORI MCTOYHUKOM HOBBIX (XOTs1 M €1a00 BRIDAKEHHBIX) BOJH.

16. OxoHHBIE cTeKTa B aBTOOYCe HAUHHAIOT Ape(e3KaTh pH COBMa-
JeHHYN cOOCTBEHHBIX YACTOT KOJefaHni ¢ 4acToTol Koaebaumsa apToby-
ca [IpY ONpefeIeHHOH CKOPOCTH.

17. Be3 HaTpy3xM JBUTATENR BPaLaeT WIY ¢ GOMBILOH CKOPOCTHIO,
CTEMOBATENBHO, YaCTOTa YAAPOB 3yObeR MBI O JepeBo Bemuka. Korma
Mi¥7a BXOAMT B JEPEEO, BO3PACTALT TPEHNE AUCKA IIULI O IEPEBO 1, KAaK
ceaCTBYE, IOHWKAETCH CKOPOCTD BpaleHns. ¥ 1apsl 3yGres creayor
pese, YTO BOCTIPUHMMAETCS Ha CAYX KAK CHUXKCHHE YACTOThl 3BYKOBBIX
KoMeOaHuI.

18. B nepBoM.

19. Korga HoKa KaMepTOHA IPMAKATA K CTOTY, KoJIefaHusa KaMepTo-
Ha [1epeanTes GOJIbITOH MOBEPXHOCTH CTOA, 4 OT Hee — Bo3ayxy. Ko-
AeGanus HOTRIIMX MACC BO3AYXA BBI3BIBAKT 60/6€ TPOMKHH 3BYK.

20. B cTpyHe — noONepeyHsle, a B BO3OYXE — NPOAOJAbHEIE,

21. Hda, maxno. MHOrDa M101 TepsioT ¢ayX H3-3a 60/Ie3HeHHBIX 10-
BpesKACHUE HAPYIKHOTO yXa 1 OapabaHHoi nepenonku. Ho ecan coxpa-
HHIach pabOTOCTIOCOBHOCTE BHYTPEHHETO YXA, TO 3BYKOBEIE KoneDaHns
K HEMY MOTYT NOTAcTh Yepe3 KOCcTH dyepemna. KeTaTh, Ha 5TOM OCHOBaHO
YVCTPOMCTBO CAYXOBOIO annapara A4 Jogel ¢ TOHHKEHHBM CIYX0M.
Tenedon Takoro anmapaTa YKPEMISAETCs He B YXE, 2 33 YXOM U MPUXH-
MaeTcs K TOJI0Be. Y CUJIeHHBIE 3BYKOBbIE KO1e0aHHsa TeM CaMbIM flepe-
JaI0Tcs KOCTAM Uepelna H I0NaJaioT BO BHYTPEHHEE yXo.

22. Kaundoas yBeiHuHBaeT TPEHIe Mesly CMBIUKOM U CTpYHOH. Tem
CaMBIM YIVYIIAKTCS YCAOBHS A1 BO3OYKACHUS KOMeHaHwil CTPYHBL

23, BenencTBre MHOFOKPATHEIX OTPXKEHHIH 3aMKHYTOE IIPOCTPaHCTBO
noMeLleHHs 00ee I MeHee DABHOMEDHO 3alI0HAETCA JHeprHek 3By -
KOBBIX KOJIeOaHHHA.

24, YeM BoINIIe YACTOTA 3BYKOBRIX KGTeOaHUI, TEM CH/IbHEE 3BYK I1O-
raomaeTcs cpenoit. IloatomMy Ha 60bIIIOM PACCTOAHUY CTAHOBATCS He-
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CJ/IBITIIHMBIME BEICOKME YACTOTHI B 3BYKAX PeYH, YTO U AeTaeT pedb He-
pasbopunBoil,

25. B noJieTe neTyyast MBILTb A1 CPHEHTALUH B OKpYyXatwomel cpeae
HCTIOAh3YET He 3DeHHE, a YIBTPa3ByKOBYIO JIOKALHIO. YABTPa3ByKOBHIE
CHTHAJIBI JIETYYUX MBIILEH TIOUTH He OTPAkKAKTCA OT Boaoc (ocobeHHo
OT MBIIIHEIX TPUYECOK |, MBILIb <HE 3aMeYaeT» TaKoe JIPETATCTBHE U MO-
JKET CAy4aiiHO HaTOJIKHYTHCS Ha Hero.

26. B nmoMelieHMy IPOMCXOAUT OTpakeHHe 3BYKOBEIX BOJIH OT CTEH,
HOTOIKA U TIQI3.

27.2 T

28.0,002 c.

29.0,25 m.

30.02m: 1c

31. z=0,3sin (wt).

32. Her. B BonHe KHHETHYECKAA W IIOTEHIIHANBHAS DHEPIHY YACTHIL
NOJIHOCTBIO NEPEJAI0TCS COCEAHNM QaCTHIAM.

33. B TouKe CXOXKIEHUSA BOJH KOTeOaHUsl yCHUISTCH, TAK KAK PA3HOCTD
X07a paBHA YeTHOMY YHCAY TOJIYBOJIH.

34,2720 M.

35.30 m,

36.2-10% ['u.

37.6,8- 1073 M.

38. 3a 2,5 ¢ 3BYK npoxoiant myTh 830 M, 2TO paccrosnne a0 Jeca 1
obpatHo. CAeIoRaTENBHO, 16C HAXOAHTCA Ha PACCTOSTHHM 425 M.

39. YacToTa BOCTIPOM3BO/MMOTO 3BYKa CTaHeT 0IbIIe BO CTOABKO Pas,
BO CKOJBKD Pa3 YBEJHYUTCH CKOPOCTL BpalieHys AHucKa -- 594,6 T,

40. 1435 m/c.

41. Bepno nepBoe yTBep:KJeHHe, TaK KaK Hallle YXO BOCIIPHHHMAeET
KAK 3BYK KOIe0aHUs He BCeX, a JHIUb ONPee/IeHHbBIX YaCTOT.

42. 1.4 m/c.

61. YTobbl HACTPOUTE KOHTYD Ha npHeM Hosee LTMHHBIX BOJIH, HAI0
YBEJUYHTD TIEPHO] COOCTBEHHBIX KOTebaHMiT KOHTYPa, TaK KaK ATHHEL
BOJIH 1 IEPHOABI KofeGaHuii HAXOAATCA B IPAMONH NPONOPLHOHANBHOK
3aBUCUMOCTH. /11151 yBe/TMueH s nepruoaa cobcTBeHHBIX KoneDaHuil KoH-
Typa HeOOXOAMMO YBEIUYHTh EMKOCTD IVIOCKOTO KOHAeHcaTopa, Tak kak
oAbk 0OKIAZ0K KOH/IEHCATOPa MOCTOSIHHA, TO HEOGX0INMO YMEHb-
IIHTE PACCTOAHHE MEXKAY HIMH, T.e. I IpHeMa (osee JMHHHBIK BOJIH
ILTACTHHKH KOHIeHcaTopa caeayet cOmm3nTs.

62. YAbTpakopOTKHE BOJIHBI, KOTOPhIE M3Y4YaloT TeaeBU3UOHHbIE
MepeJaTYMKH, PACITPOCTPAHSIOTCA NMPAMOTHHENHO 1 TOYTH He OTHOAIOT
BCTPEYAIOIIHecs HA UX MYyTH NPeIATCTBHS.

63. PamMOBO/IHE OTPKAIOTCA OT 2JeKTPOIPOBOAAIINX [TPeAMETOR U
NI0ITOMY HE MOTYT IIPOHAKHYTH K PALHOIPHEMHHUKY.

64. B 3aKpbITOM KoeHaTeIbHOM KOHTYDE 31eKTPOMarHMTHeIe Koje-
HaHus CO BpeMEHEM 3aTYyXal0T BCJAEICTBHE TOTO, YTO COCAHHUTEIbHEIE
NpoBoga 1 0HMOTKA KaTYLIKH HHAYKTHBHOCTH 06JaM4I0T CONPOTHRIE-
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HUCM EKTPUIECKOMY TOKY. JHEPrHA 3JIeKTPOMArHuTHBIX KoaebaHuil
OpeBpallaeTcs BO BHYTPEHHIOW 3HEPTHIO COEAMHUTEAbHBIX MPOBOAOB U
OOMOTKH KaTyHIKH.

65. B 3aBUCHMOCTH OT KOHCTPYKIMM NPHEMHBHKA I HACTPOMKK Ha
PAAHOCTAHIIHIO MOKHO MEHATb €MKOCTh HJIM HHIYKTUBHOCTE KoJsieba-
TeJBHOTO KOHTYPa. Haiue 14 3Toi 1eM HCIIOJIb3YIOT KOHACHCATOP ne-
peMEeHHOM CMKOCTH.

66. IIprunnOi pajHolOMeX ABISAIOTCA 3J1eKTPOMArHUTHEIE BOJHBI,
u3AygaeMble aTMOCGhEPHBIMY Pa3psaMi U MCKPAaMH B pa3/IMyHblX TE€X-
HUYECKMX YCTPOMCTBaX. DAeKTPHYeCKHE PA3pAAbl, BOSHUKAIIIHE TIPH
paboTe aTuX NpudOpPOB, CO3AAT IMEKTPOMATHHTHBIE BOJIHBI — HOMEXH,

68. MocT # TOHHENb PKPaHuPYIOT (OTPaXKAKOT M HaCTHYHO NOTJIONIA-
I0T) 2/1€KTPOMArHATHbIE BOJHBI,

69. MHIyKTHBHOCTL KATYIIKH BO3PACTeT, 4 4aCTOTa KOJeHaHH i
YMEHBIUNTCS.

2 2

70. T = 2wV 1LC; T:b; L=4W2LC;L=#=

c c 4nic?C
9.104

= ~ 104 Tn.

4.98.9-10% 250 10-7 i

. 108
1.5 = 'f'}‘ = ?11(())5 = 300 ; %:— = %g—g- = 1,5. Jauna BoaHs B Ba-

KyyMe B 1,5 pasza Gosslire, yeMm B JaHHOIT cpexe.

72. MeTtaaandecknii npeaMeT YBeJANUNBAeT HHAYKTHBHOCTS Koaeha-
TeAbHOTO KOHTYPA, B YaCTOTa reHepUpyeMbix KoaeGanuil upu sToM
YMEHbIIAETCA.

73. 1,97 mic; 508 kI,

74.59,8 188 m.

75. 2,7 mc.

76. st Toro 4rodul 2J€KTPOMArHHUTHAS BOJIHA OTPA3NAACH OT LIPEd-
MeTa, eT0 paiMephi A0JKHE OKITh He MeHbUIe JJUHBI BOJHBHL, T.€.
8107 M

77. Bubpatop lepua uznyuaer MOHOXpoMaTHYEC-
KYIO BOJIHY OlIpeReIeHHON YacTOTh, TOT/IA KaK 3apsj
¢ NepeMeHHBIM YCKOpeHHeM — Habop BOJIH Pa3HBIX
YacToT.

78. OcobeHHOCTh MOHTHPOBAHUA aHTEHH 0OBAC-
HSLETCS XAPAKTEPOM TIOJISPHU3ALHH PATHOBOTH. Y Te-

JeCTaHINK BeKTOp E pagnoBOJIHbI KoJiebaercs B ro-

PH30HTAJIBHOH IVIOCKOCTH, ¥ CTAHIHNA PAAHOBEIIA~
HiMsL — B BEPTHKANLHOM.

A

i 79. Ha puc. 46 aana cxeMa OTKPBITOro KoJe0aTeib-
HOTO KOHTYpa. B 3akpbiTOM KONeBaTeIbHOM KOHTYpe
Puc. 46 AMEKTPUYECKOE [10JI€ KOHACHCATOPA U MarHUTHOE
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II0JIe KATYUIKH MHAYKTHBHOCTH Pa3/ie/ieHbl B IIPOCTPAHCTBE, (103TOMY
TaKoi KOHTY] HE H3JIYYAET 3AEKTPOMArHHTHbE BOJHK, PasaBuHys 0b-
KTa/Ki KOHAEHCATOPA U OHY U3 HHX 3aMEHUB aHTEHHOH, a PYTVIO —
3emiield, MOIYYHM OTKPLITHI KoeGaTeTbHBIH KOITYD, B KOTOPOM 2JeK-
TPOMAarHUTHOE I0JI€ 3aIOAHSAET BCE OKPYKamIuee IpocTpaucTso, 0aa-
rO/IapA Y€MY BO3ZHHKAIOT YCJORHUS, PN KOTOPBIX 3J€KTPOMAarHUTHOE
10€ TEPSET CRA3B ¢ MOPOKAAIOIIUMY €ro 3/IeKTPHIECKUMHE 3apsiiaMu 1
TIepEMEnIAETCA B TpocTpaneTre. Mamyyaonias cnoco6HOCTE OTKPBITOTO
KOHTYpa TeM OOIbllle, YeM BbIIIe YACTOTA 371€KTPOMArHUTHHIX Koseba-
HUI B HEM.,

80. JJeKTPOMArHUTHOE U3JAYYeHUe BOIHUKAET TIpM KoaebaHWH 3a-
PSPKEHHBIX YACTHUIL U TIPU ABMAKEHWE UX ¢ OBICTPOU3MEHAIONIENCS CKO-
POCThIG. DNEKTPOMATHUTHBIE BGIIbL BO36YKIAI0TCA YCKOPCHHO ABHXKY-
IIMMHCS JEKTPUYECKHMY 3apsiiaMi.

81. DnexTpOMarHHUTHBIE BOJHBL NEPEHOCAT JHEPIUIO, OTPAKAKTCH,
MPETOMJIAITCS, MOTJOIAKTC, 00Ia/4a10T HHTepdepenLHe u Andpak-
MU, TIONAPHIYIOTCH.,

82. Bo BCAKOM METWIMNYECKOM NPOBOAHHKE, IIEPECEKAEMOM JIEKT-
POMATHUTHBIMH BOMHAMH, HHAYIHUPYIOTCH TlePeMEeHHble TOKH BBICOKOH
4acTOTEL YaCTHYHO 3HEPTHS 3THX TOKOB PACXOAYETCA HA yBEIHYEHHE
BHYTpeHHeR aHeprun Metaina (Ha HarpeBaHMe), UTO COOTBETCTBYeET
TIOTJIOIIEHHIC BOJTH, a4 YaCTh SHEPTHY — HA H3JyYEeHHe 3TeKTPOMAarHuT-
HBIX BOJH, TAK KaK ¢aM IPOBOJHHK CTAaHOBHTCS KaK OBl Mepegaioutei
AHTEHHOH, YTO COOTBETCTBYET OTPAKEHUIO BOTH. .

84. HanpsxeHHOCTDb 97€KTPUYECKOTO 0/ (BEeKTOP E), MHAYKIHUA
MArHUTHOIO nons (Bexkrop 5).

85. HacTpouTE MIpHEMHKK (pe3OHATOP) HA YACTOTY (KMJIM ATHHY BO.I-
Hbi) Nepegaoineii parHocTanuuH (BUOpaTopa) — 3T0 3HAYUT HOOUTHCH,
4To6DI YacTOTa COOCTREHHBIX KOIEOaHWH KOneHaTeNbHOTO KOHTY A TPy~
eMHHKa COBIATA € YACTOTOH 3TeKTPOMarHUTHBIX BOJIH, H31YUaeMbIX T1e-
peratuukom. HacTpoiika npueMHHKa a 4acTOTY llepealomer pagno-
CTAHIINH OCYIIECTBIAETCS MOBOPOTOM PYYKH HACcTPOHKH KOHIEHCATOpa
nepeMeHHol eMKOCTH KOAeOaTebHOTO KOHTYDA mpueMHuKa. IToBopo-
TOM PYYKHM HACTPOHKY OCTHTAETCSA YBETUYEHHE HITH YMEHbIlIeHHE TLT10-
13K 0OKIaJ0K KOIACHCATOPA.

4.2. JneKTpOMarHUTHBIC BOJIHBI
ONTHYECKOTO JHATa30Ha (CBeTOBbIC BOJIHBI )

1. MiaMmeHseTCA ANTWHA BOJHEL M CKOpOcTh. YacToTa KoaeHanmii octa-
eTCH MOCTOAHHOM.

2. KpacHbiff, TAK KaK 4acTora MaJIyyeHUs He MeHASTCH.

3.13c

4.3.9 1098 xum
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5.8 mun 19 ¢ (=~ 500 ¢).

6.9,46- 10V m; 63240 a.e.

7. 400 uM; dbHoneToBRIH.

8.3,9-10%,75- 10 1.

9. v, = 1,11 10% ¢ vy, =395 10% ¢ vy = 76- 101 ¢ vy =
=162-104¢L,

10. 3y = 443 um; N, = 243 um.

11. 530 HM; KpacHBIH.

12. Ha 250 um.

13.2,26-10%u 1,24 - 108 m/c.

14. 1,84-10% m/c.

15.2-10°u 1,95- 10° m/c.

16.2,12- 103 m/c.

17. Ha 3,6- 10° m/c.

18. 14,
19. TloBepXHOCTh, CMA3aHHAS TYTATHHOM, XOPOIIO OTPaXaeT CBeT.
20. Vias = Vipest Amaa = M Anpen-

21, 1151 Bozayxa n > 1.

22. OT KoCTpa BOCXOAAT MOTOKH BO3/1YXa pasHOil TeMIlepaTypel, a cje-
JOBATENABHO, W PA3HOH IIOTHOCTH.

23. Bonee ynaseHHOL.

24, CeeT, HCHBITEIBAS MHOTOKPATHOS OTPaKEHHUE OT CTER KOMHATHI,
0OpaTHO M3 KOMHATHI MIOYTH He BHIXOAHT, KoMHaTa ¢ HeGOAbIINM OK-
HOM, chepa ¢ MaIBIM OTBEPCTHEM NPEACTABAAIOT MOJEAN TaK HasblBae-
MOTO «abCOMIOTHO YEPHOTO Tejas.

25. Ha 3akom4eHHOH NOBEPXHOCTH MOHETBI CKAIlJIMBAETCA Hobloe
YMCIO MY3BIPBKUB BO3AYX2, HA KOTOPBIX IPOHCXOAUT IIOJIHOE OTPaMKe-
HHE CBETA.

4.3. BoaHOoBbIe cROMCTBA CBETA

2, Baarogaps andpakliMy My4OK CTAHET PACXOASAILIEMCS, TIEPeX0s B
KOHHYIECKHHN.

3. SIpaeHnem uHTEpdCPEHIIHHL.

4, OHu He KorepeHTHBL He BLINOJNHAETCS YCAOBHE MOCTOSHCTBA BO
BpeMeHH pasnoctH das.

5. OT yrna Hab/MOAeHNA 3aBHCHT UHTepdePeHUNOHHAN KaDTHHA,

6. [lomoCk CTaHyT yXKe.

7. Moxno. OnTuveckass pasHOCTb XOAa ABYX KOTEDEHTHHIX Tyueit
no/KHa ObITh paBHa (25 + 1)\ /2.

8. N/4.

9. Kparna 0,3 MM,

10. 3,7 MrM.

11.1,33 m.
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12, 500 1M,

13. 2 m.

14. 3 M.

15. 720 HMm,

16. 0,63 MM,

17. Habmonaetesa audpaxinia ceeTa Ha suelikax KampoHOBOH TKAHU,

18. SIBnenue, ananoruyHoe TOMY, YTO HAOIIOA2ETCS IPH OTPAKEHHH
CBeTa OT FPaMILIaCTHHKH.

19. KorepenTHble UCTOYHHKN M3/1y4ar0T BOJHEL ¢ IOCTOSHHOM Das-
HOCTBIO (haz M OJHHAKOBROI! YacTOTOH (AIMHON BOJIHEI).

20. aMmenHTCA, TAK KaK M3MEHHMTCS ONTHUYECKAs Pa3HOCTD X0A4a Jy-
Hell.
21. JudpakuoHHAsA KaPTHHA CO3AaeTCs ONPaBoil 0GbeKTHBA WIH
3eDPKaNoM TesecKoIa.

22, QxpamedHoe Hzo6pakeHe co3aaeTcs H1aroaapa ABIEHNIO, HMe-
OIIEMY HA3BaHHE YPOMAMUUECKol abeppayuu Aun3 (B 3epKaiax 9710 AB-
JeHHe OTCYTCTBYeT). XpoMaTHdeckas aGeppallisl co3aaeTcs KPAasMU
06BeKTHBA (KpasM¥ JUH3BI), KOTOPBIe pa3JIaraloT CBEeT Kak MpHaMa.

23. PaccTosHEe ¥ pa3Mephl YEETMYHBAIOTCS, €CNTH PEMIETKA ¢ 6O0Ib-
IIAM YHCIOM IUTPHXOB (MEHBUTHM TTePHOA0M d); sing = kN/d 1 sinp ~ 1/d.

24. BHauMble CEKTPHI YILIOTHATCS, TAK KAK AJHHA BOJIHBl YMEHB-
LIKTCH.

25. TpamMogoHHAA TIIACTHHKA — 3TO CBOEOODA3HAS OTpakaTe bHAS
penreTka ¢ nepuojioM d. OHa feficTBYeT Tak ke, KaK ITPH HOPMATBEHOM
HajeHuH cBeTa AedcTBoRaga On1 Mpo3paylas (IPOXOAANIMIA cBeT) pe-
IIETKA ¢ TEPUOA0M deos o, YBeandenue o 0T 0 10 1/2 (cMOTPUM Ha 110-
BEPXHOCTH ILTACTHHKY 0O/Iee HAKJIOHHO) PABHOCHIBHO YBETMYEHUIO
YHCIA WTPUX0B AHQPPAKITHOHHOH pellleTKH B IPOXOIAIIEM CRETE,

sinz _ ,
26. OueBMaHO, ——— = n, tgi=n, OTKYAa i = arctgn, Tae n —
sin(90° — 1)
HOKA3aTENE IPeIOMIeHHA.

27. [penomyennsiii ceeT OyAeT JHIIb YACTHIHO HOIAPHIOBAHHBIM.

28.tg1 =N 18140, = 2,42} iyo, = 67730,

29.n =tg53° = 1,327. Boxa.

30. [ToHan moaspraalums Jy4a, OTPaKeHHOro 0T IOBEPXHOCTH Npo-
3pavHOTO BEHIECTBA, IPOMCXOANT IIPH VCAOBHA 1,0, + € = 90°. Ha oc-
noBaHuK 3akoHa BpiocTepa onpeseauM Yrod MOAHOH NOMADH3ALHH
tE i = 1 = 1,47; 1, = 55°50’. ¥ron npenomienus ¢’ = 90° — 55750’ =
= 34°10’,

38. CkopocTb paciipoCTpaHeHHs JIOObIX J€KTPOMArHHTHBIX BOJIH B
BAKYYME OHHAKOBA K He 3aBHCUT OT MX YacToT. CilegoBaTelbHO, Kpac-
Hble 1 GHOJIETOBEIE N3TYYEHWA PACTIPOCTPAHSIOTCA B BAKYYME € OlHa-
KOBBIMH CKOpOCTAMH, paBHBIMH 3 - 108 »/c. CkopocTs pacnpocTpane-
HUSA SAeKTPOMArHUTHBIX BOJH B CPelax, OTJMYHBIX OT BAKYYMa, 3aBH-
CHT OT uX 4acToT. YeM GoJplue YacTOTa 3EKTPOMATHUTHBIX BOJIH, TEM
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MEHBINE CKOPOCTh UX PACIIPOCTPAHCHUA. Tak Kak 9acToTa QHOJIETORCTO
W3JIyueHMs H0bIIe, YeM KPACHOTO, TO CKOPOCTh PacnpocTpadenns -
OJIETOBBIX JIyYeil B BOJie MeHbLIe, YeM KPACHBIX, M COOTBETCTBEHHO MO-
Ka3aTeJslb NpeoMIeHHs BObI 717 PHO/EeTOBRIX Jiydeil oJibule, ueM A71s1
KpPAaCHBIX.

39. Hacrota MOHOXPOMaTHYECKCTO M3AyUeHH TIOCTOAHHA U He 3a-
BUCHT OT TIOKa3aTeNas npejioMiaeHus cpeibl. Pa3oBasg cCKOPOCTh MOHO-
XPOMATHYECKOTO M3Iy4eHHS Pa3/IMvHa B PA3HBIX Cpefax, HO IOCTOAHHA
B O/IHO¥ M TOU e cpefie, TOTOMY NMOKa3aTe kb ITPEJIOMIEHUs! CPEBI AJ1s
MOHOXPOMATUYECKOT0 U3 TyIeHHUs TIOCTOSHHBIH; C/1e/10BaTe/IbHO, MOHO-
XpOMaTHYeCKUI [TYYOK CBeTa He obagaeT AUCICPCHeH.

40. B arhpakiMOHHOM CIIEKTpe IIHPHMHA [BETHIX TOJ0C, COOTBET-
CTBYIOLIMX 1IBETHBIM JiyyaM Heoro uaaydeHus, NPUMEPHO OAMHAKORA,
MOSTOMY PABHOMEDHBIH TG PAKIIMOHHBIA CTIEKTD Ha3kBAeTCs HOPMak-
HbM. [IpHaMaTUyeck it crerTp 6e10ro H31YYEeHHS HEPAaBHOMEPHDIN, OH
CKaT B 00aCTH KPacHO-OPaHKEBOTO HATYHUeHHS H PACTAHYT B 06.1aCTH
CHHe- (}I0JIETOBOTO HATYYeHUSI.

41. ITycTs yacToTa MOHOXPOMAaTHYECKOTO CBETA U, TOTAA CKOPOCTh pac-
TIPOCTPaHEHHs CBETA B OMHOH Cpefie vy = AV, a CKOPOCTh PACTIPOCTPAHE-
HUS CBETA B APYTOH cpelle vy = Aov, T/e Ay M Ay ITWHBL BOJIH B 3THX
cpemax. Torma - v = ﬁ

Uy )\21’ )\2

42. Teno, NOIHOCTBIC OTPAKAIONIEE HIMYIEHHS BCEX YACTOT, HAZHI-
BaeTcA HebiM. AGCOMIOTHO OEMBIX Te B IPHPO/Ie He cyliecTByer. Teno,
MOJHOCTBIO TOTJI0LIAI0NIee H3/Iy9eHHA BCeX YacTOT, Ha3hIBAeTC A YePHBIM
TemoM. AGCOMIOTHO Y€PHBIX TeJ B IPUPOAE He CYUIECTRYET,

43. Yepes creTodunbTp M0HOr0 [1BETa, KPOME 3€JIEHOr0, B TOM YHMC-
7€ ¥ Yepe3 KPACHRIH, IMCTES OYAYT Ka3aThcs YEPHBIME, MOTOMY 4TO 3€-
JIEHblE JYUH, OTPaskeHHBIE OT 3eJMEHBIX JHCTheB, OYAYT TOTAONATHCS
(punsrpamu. Yepes 3eneHslil GUIBTD 3e/1eHbIe TUCTEA OYAYT BH/IHBI 3€-
JIEHEIMH.

44, B Mopsix U okeaHax Ha 00JbIION TyOHHE TEMHO, TAK KaK CBET
noraounaeTcs poaol. Ipu npoxoxaeHHH 31eKTPOMATHUTHOM BOJIHEIL, B
JaHHOM cJyuyae CBeTOBOH BOMHEL, Uepe3 BelllecTBO YacThb 3HEPTUH BOJ-
Hbi 33TPaYMBAETCs Ha BO30YKIeHMe KoslebaHNi 3/1eKTPOHOB, & 4acTh —
[EPEeXOIHT B APYTHE BUbI SHEPTHH (HaIpHMep, BO BHYTPEHHIOW dHep-
THIO BEHIECTBA ). TAKHM 00pa3oM, HHTEHCHBHOCTD CBETA IPH ITPOXOK e~
HUH Yepe3 BEMeCTBO YMEHBIIALTCS, CBET IIOTJONIAETCA B BEIECTBE.

45, DToT 1BeT — HAOOP MHOTHX PA3HEIX AJHH BOJIH.

46. IlepBad pack1aJbIBAeT CBET Ha JIBETA, a BTOPas, LIOBTOPHO Npe-
JIOMJISISL eT0, YBeIMYUBAET PACXOXKIEHHE JTy4eil pa3HBIX LBETOB.

47. Bosnukaer cnektp. bavxe HopMasu K MOBEpXHOCTH pacmoJiara-
etcs QUONEeTOBBIH JIyY.

48. Paayxuymo moaocy. BosnukaeT AycnepcHa ceTa,

49, Bepx — (pHOMETOBEIHA, HU3 — KPACHEII.
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50. YepHbIMH, TAK KaK KPaCHBIH CBET [MOLMOMAETCS 3e/1eHbIM CTeK-
JIOM.

51. Ocpeniennan 6enbM cBeTOM CHHAS OyMara oTpakaeT CBeT CH-
HEro 1[BeTa, MOTJIOINAA OCTaJbHBIE, CHHUE CBeTOMUIBTD MPOIYCKaeT
TOJbKO CHHHeE JIy4H, [TOTJI0LLast ocTajbHbie, Bo3ayx pacceuBaer roay-
Ople, cunue u GHUOAETOBBIE JYYM CHIbHEE, YeM OCTaNbHBIE, TOITOMY
Hebo cuHee.

52, CHer MOYTH BCE CBETORBIE BOJIHB OTPAKAET, CA¥KA MX NOTMIOINAET,
JINCTbS OTPAKAIOT 3eJIeHble Ty4H, dhaar — KkpacHble.

53. Besbe ¢ xeaTH3HOM Npu A00aBAEHHA roAyHOr0 nBETa CHHBKH /TaeT
Oesbiit LBeT.

54. YepHbIMA.

55. CBeT OT JaMItbl TPOXOANT Yepe3 CBETO(MHIbTPE], KOTOPBIE IPO-
MYCKAIOT CBeT COOTBETCTBYIOIIETO IBETA.

56. Kpacuslii cBer pacceMBaeTcst Ha MOJleKyJ/IaX BO3AYXa, KallelbKax
BOIBL, COAEPKAWNKCH B aTMOC(epe, MeHBIHIe BCETO H, C/ICA0BATebHO,
BH/IEH AATBIIC TPYTHUX LBETOB.

57. MeHbllle BCero KaneJbKH BOJAB {TyMaH) PacceHBalOT KPacHBIH,
opamxkeBriii 1 xkentolif cBeT. [losToMy xesrrie ¢apbl XopoUIo OCBella-
0T J0pOTY.

58. B cBeTe cBeur npeohAaialoT OPAHIKEBHIE, XEJThIE M 3e/IeHbIe Sy I
(TIaMsa CBEYN KAXKeTCA XKeATHIM). JIeHTa IpH 3TOM MOXeT OTpaXkarh
TOMbKO 3eJIEHbIe AYYH, TAK KAK OHA COAEPKUT CHHUE, ro1yOble U 3ee-
HBLE JY4H.

39. Armocdepa 3eMiIH paccenBaeT B QCHOBHOM KOPOTKOBOIHOBYIO
4aCThb CHEKTpa: CHHUE U roxy6bie my4H, a y JIyHel atMocdeph! HeT.

60. M3-3a cmeKkTpasyibHOro COCTaRa HCKYCCTBEHHOTO OCBEIIEHHSA [IPH-
MeHseMble KPACKM JalyT UCKaKEHNe PeabHOH HBETOBOH I'AMMEL.

61. Ycuaenne cpeta.

62. [InacTnHKa Urpaer poib OTpakaTeNbHOH AUGPaKIHOHHOH pe-
HIeTKH.

63. Ilo cBoe# IPHPOE ATOMBI OAHOTO M TOTO K€ XHMHYECKOI'0 3Je-
MEHTa UMEIOT OZIH HahOP CTPOTO OIPEAeeHHBLX IHEPreTNYeCKHX YPOB-
Heit. [TosToMy OHE MOTYT MOYJIOIIATD [IPU flepexo/ie B3 HOPMalbHOTO
COCTOSHHSA B BO30YXKAEHHOe W M3JYYaTh IPH Mepexoie 13 BO30yxaeH-
HOTO COCTOSIHHST B HOPMAJIbHOE KBAHTBI CTPOTO OIIpe/ieIeHHBIX 9HEPFHIH,
YTO COOTBETCTBYET OTPEAeNeHHBIM THHEHBIM CNIeKTpaM MOTIOLeHns
M CTIEKTPaM u3aydeHn. Takum 00pasom, KaKAEIH XMMUYeCKH I 371eMeHT
uMeeT MHAUBHYAJBHELA YaCTOTHBIA COCTaB 3/IEKTPOMArHUTHBIX HATY-
YEHHH W HOIJIOUEHUH.

64. KomuecTBOM, pacnionoKeHHeM B IIBETOM JIMHHH.

65. /14 onpeseieHUA XMMHYECKOr0 COCTABA BEMECTBA HEOOXOIMMO
HeGOMBLINYIO YAaCTUILY HTOTO BEHIECTBA HAKAINTD B IL1aMeHH TOPeIKU /10
HCMapeHnd H ¢ [IOMOIUBIO CIEKTPOCKONA (a JyUle ¢ TOMOIIbIO CIeKT-
poMerpa) MCCTeA0BATh CIEKTP U3AYICHUS H CPABHHTL €10 C KATaJlIoroM
CTIEKTPOB H3JAYYCHUS XMMHUICCKHX HJIeMEHTOB.
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66. OpayurodepoBr THHUK B CILIOMHEIX crieKTpax COMHIA i 3Be3]
ABJAIOTCA TMHUAMH CHEKTPA ITOT/IOEHHA, KOTOPble BOSHHKAIT B pe-
3YJIBTATE TOTAONIEHHS M3 CILIOIIHOTO criekTpa COMHIA HAH 3Be3] OIl-
PefleJIeHHBIX KBAHTOR dHEPTHH Ta3aMH H TapaMU, HAXOMAUIMMUCS HA UX
TIOBEPXHOCTH.

67. JeKTpOMAarHUTHBIC BOMHBI H3MYYAIOT TOPALIHE U HErOpsMIHe
ApoBa. OTmidue cocTOUT B TOM, YTO MHHTEPBAT ATHH BOTH (4ACTOT) ¥ TO-
pALINX ApoB lwipe, Heropsamue apoBa uaay4air T0AbKO UHbpaKpac-
HOe W3JTYYeHUe, 2 TOpAIe — MHPPAKPACHOE U BUAUMOE,

68. Tlo xuMHUYecKOMY AeHCTBHIO Ha DOTOIMYABCHIO 1JIEHOK {OyMa-
ru). [Tocite 0bnyyeHnsa yabpTpadMoaeTOBEIM H3JIyIeHHEM U IPOABIEHHS
(oroiienka yepreet. lloueprenue GoTOMIEHKY ABASETCA NOITBEDXK-
JeHHeM HaMH4YUA y/AbTPauONIeTOBOTO U3y IeHH.

69. Iipu moboii TeMneparype.

70. IIo rennoBomy AelicTBUW0. a1 obHapy:KeHMS HHOPAKPACHOTO
H3JIYYEHHs MOXHO TIOIB30BATHECA TEPMOMETPOM HIH BOIOMETPOM,
BEJIIOYEHHBIM B 11ellb CIeLMalIbHOIQ FAJEBAHOMETDA.

71. B otkpertom KocMoce. Armocdepa 3eMiu CHIBHO TOTJIOIUALT
yJbTpauoneToBOe H3AYUCHUE; 10 TOBEPXHOCTU 3EMITH AOXOIHT TOIb-
KO He3HaYMTeTbHAd WX 9acTh. ATMoctepa 3eMIH HaZeKHO 3aIHIAeT
PACTHTENbHBIN, JKHBOTHBIA MHD M JIIOAEH OT I'YOHTEIbHOTO ACHCTBHA KO-
POTKOBOIHOBOIO H CPENHEBOJHOBOIC V/IBTPA(HOIETOBOr0 H3Ay4eHH .

72. OnBITHEIM TIYTEM NOAYYeHa Audpakiiusd PEHTIeBORCKOIO H3iY-
YEHUA OT NMPOCTPAHCTREHHON KPHCTALIHYECKOH DEUleTKH KaMeHHOMH
€0/, ITOT ONBIT JOKA3HIBAET BOJHOBYIO IIPUPOLY PEHTTEHOBCKOTO M3-
JIYYEHHUSs,

73. CosHeYHBIe TYYM COAERKAT YAbTPaQHOMIeTOBOE HATYYEHHE, (10T
neHCcTBHEM KOTOPOTO H IPOMCXOANT 3arap. HerT, Tak Kak 0OsIMHOe CTeK-
JIO TIOTA0ILAET YALTPAdUOILTOROE HTYUEHUE.

74. CrexJ0 niorsomaer yasrpadpuoIeToB0e H3IYIeHNe, A KBADL [1PO-
MyCKaeT,

75. B ropax yasrpacduoneToBoe H3MyYEHIE MEHBIIE [TOLIOIIASTCS
aTMocipepoH.

76. Her, Tak KaK OHM ABISIIOTCH HCTOYHHKAMU VABTPaHOIETOBOTO
H3JIyYeHns, KOTOpOoe BPeIHO 1A [J1a3.

77, /1as oTpaxeHUs H3Iy4eHUs, 0cobeHHO HH(DPAKPACHOTO (Temo-
BOTO).

78. VndpakpacHuiM, Tak Kak oHo o0uataer GOIbMIMMH TEILIOBBIMH
CBOMCTBaMH.

79. Pedbnexrop orpaxaeT unppakpacnoe HINyYCHHE,

80. YepHkle XKYYKH OTAOIIAIT 601bI1e HHOPAKPACHOTO H3TyYeHHS
1 orudaIoT.

81. Peurrenosckoe u yisTpadHoseTOBOE,

82. Conu Gapus, XOpOING NOTAONIAS PEeHTIEHOBCKME AYYH, A€TAI0T
BHAAMBIMH MATKHE TKAHH Ue0ReKa (PKely/Ka ) HA JKpaHe, Y YBCTBUTE b-
HOM K PEHTTeHOBCKUM JIy4aM.
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83. BoznukaeT; 0HAKD PHEPTUS 3TOTO H3JAYYEHHA HEBEIUKA U OHO
IOTHOCTBEO MOrAOMIALTCS CTEKA0M TPYOKH.

84. 0,02 umMm, 85. 1,24 xB.
86. 10 xB. 87. 47 kB.
Inasa 5

KBAHTOBASI ®U3HUKA

5.1. KpaHTOBBIC CBOIiCTBa cBeTa

1. 27eKTPOH NOTAONIAET SHEPTUIO KBaHTa ((hOTOHA) MTHOBEHHO (3a
Bpems nopsaaxa 10-3.. 1079 ¢). [Ipu doroadibekTe 2;1eKTPOH BhLIETAET
13 MeTa/La TaKKe MrHOBeHHO. [Ipu mpexpauieniu o0 ayueHust 91€KT-
POMATHMTHEIMH BOJHaMH, BEISHBAKOINUMM (oroaddeKT, MTHOBEHHO
PeKpaliaeTCcs BEIXOI 3€KTPOHOB M3 MeTAL1a. JTH ¢BOicTBa daToad-
(heKTa T0KA3BIBAIOT eT0 HE3bIHEPIIHOHHOCTS.

2. [lpyHIMIHATBIIOE Pa3IuYHe BHELUTHETO H BHYTpeHHero ¢hoToad-
(heKTOB COCTOHT B TOM, YTO Hpy BHemneM qoroapderre aMeKTPOHB
BHIPEIBAIOTCH U3 BELECTBa, a MPH BHYTPEHHEM — OCTAKTCS BHYTDH
HETO.

3. YerpoiicTea, AeiicTBHe KOTOPbiX OCHOBAHO Ha UCII0/b30BAHUH (Ho-
TOTIPOBOJHMOCTH NOAYTPOBOIHUKOB, HABBIBAIOTCS omMOCONpOmMUsacHU -
samu Wi gromopesucmopamu (puc. 47). ToHKKI €101l mMOIyNpoBOAHHKA
HAHOCHTCA Ha H30JTOP C 3IEKTPOJaMH B BHIE NIOJOCOK H IOKPLIBAET-
¢S NpO3payHBIM JakoM. JocToHHCTBA hoTOpe3nucTopa — BbicOKas do-
TOYYBCTBHTEIBHOCTh, DOMBIION CPOK C1y KB, MaIBIE pa3MepPbl, NPOCTO-
Ta H3TOTOBJEHNS, BOIMOKHOCTh BRIOOPa (GOTOCONPOTHBACHUH TS HY K-
HOTO HHTepBasIa BOMH. HelmocTaTkn — 3aBHCHMOCTH COMIPOTHRJIEHHS OT
TEMIIEpPATYDPbl OKPYXatoiel cpeabl, MHEPTHOCTD, OTCYTCTBHE MIPAMO
NPOMOPIHOHATPHON 3aBUCHMOCTH
MeXX/ly TOKOM B I[eTTH ¥ HHTeHCHBHO-
CThIO OCBENIEHHS.

4. HabmoaaeMan HHepTHOCTL (o-
TOPE3HCTOPOB ABJISAETCS He CAeCTBH-
eM CRoiicTBa doToaddexra, a caen-
CTBHEM HHEPTHOCTH, KOTOPOH Xapak-
TePH3YETCsA ABIeHHe PeKOMOMHALNH
[ap «21¢KTPOH — JIHIPKAS IIPN H3MeHe--
HHUU UHTEHCHBHOCTH NIpoTeKaHus do-
Toadiderta UAH PU MITHOBEHHOM
TMPEeKPalleHHH ero AeiCTRUA.

5. Korza naotHOCTD H3iydeHus
OuUeHb BejTHKA, B3AUMOLEHCTBOBATD ¢
BEIeCTBOM MOXKeT OAHOBPEMEHHD He Puc. 47
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O/INH, & HeCKOJThKO (hoToHOB. COOTBETCTBEHHO W SHEPIUS, liepeJaHHas
3IEeKTPOHOM, yBedHunBaeTcs. Iloatomy rpanuna doroadhderra cmec-
THTCA B CTOPOHY MEHLILIMX HacTOT (McyesHer). SIBJaeHHe TeM BeposT-
Hee, yeM HOoJibille HHTEHCHBHOCTD CBETOROIO IIOTOKA, IAA3I0LIEr0 Ha N0~
BEPXHOCTH TeNa.

6. IIUHK HMeeT OTHOCHTENIBRO HeGOABINYIO paboTy BRIXOAA.

7. lIpy 3anupanuu GoToTOKa ypabHedHe otoaddekTa NpUMET BUA
hv=A+ el

8. He Gyzer, Tak Kak sHeprus otoHa 4,1 9B Menbiue paboThl BRIXO-
aa (4,7 3B).

9. da.

10.4,97 - 10~ Ix.

11.5,37- 101 Ix.

12.2,49 aB.

13.3,8-107%% Ix.

14. 247 am.

15.6,97 - 10° m/c.

16. ¢ = 4,59 B.

17. 530 am.

18.6:10° m/c.

19. Kas nopora potoaddexta mv?/2 = 0. Toraa A = hvy,, rae
Vyop = 8- 10 T, YToOR 3a1epixath BRIETAIOLHE 3TeKTPOHBI, HYHKHO

2

TIPUNIOKUTE 3aJepRuBalomee note; el = L, Torza hv = A + el,

Wl by = hiy,, + el mv ~ 13,2 101 T

20, Ja.

21, CraHOBUTCA COCTABHOH YACTBIO MACCHI TENA, KOTOPOE MOTJIOTH-
o oToH.

22. Y ¢oTOHA HET Macchl IOKOS.

23. Her. MaMeHenue ckopocTH hOTOHA BO3IMOYKHO TOIBKO B CiIyYae
€r0 NOTJIOIEHHS, KOT/Ia OH KAK YaCTHLA BOoOIIE IePeCTaeT CYIECTBO-
BaTD.

24, Tax Kak umMny.nc gotoHa p= h/\, 10 p= 1,324 . 10-¥ xr-m/c.

25. 241079 L.

26, 1,33-10-% kr-m/c.

27. 710 am.

28.26-1079u5-10-1° Ix.

29. 4,42 - 108 kr,

30. 53 doTona.

31. @opmMyna a) BrpaXkacT BOJHOBHIE, a hopMyaa 6) — KOpnycky-
JITPHBIE CBOWCTBA CBETA.

32. B nesoit yacty Gopmynsl Benmunia E xapakTepusyeT HaCTHILY, a
B MPABOH YacTOTa V — BOJHY.

33. Her, kopnycKy/IApHO-BOTHOBOH AYAAH3M TPOSIBIAETCA B CBOI-
CTBaX CBET4, 4 HE B MPHUPOJIE, KOTOPas 3JMEKTPOMarHuTHA.
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34. Bropoe, Tak KaK YCTpaHseTCA OJHOCTOPOHHOCTD, OTPAHHYCHHOCTD
OTAENEHO B3ATON BOJHOBOH MM KOPILYCKY/ASIPHON MOJ€/LMA 2JIeKTpoMar-
HHTHOTO ITOJIA.

35. B MecTa MaKCHMyMOB HHTepdepeHIIMOHHOH KapTHHEL NI0Iafa-
et Hanboabmiee yncao ¢poronos. B Mecta MUHUMYMOB QOTOHHI He 1O-
ENEV

36. [laBienue cBeTa ycnewno obbsacusercs 00eMH TEOPUSMH CBe-
Ta, 4TO IOATBEPM AT IBOHCTBEHHEEN XapaKkTep ero cBoHCTB.

37. HeonuHakoBoO, TAK KaK WMITYJILC, IEpe/laBaeMBblii TENy MPH OTpa-
KeHHH 0T Genoil (GnecTsmieil) NoBepXHOCTH, UMeeT B 2 pasa Ooubliee
3Ha4YeHre, YeM TIPH HMOIHOM NOIome N HOTOHA BELIECTBOM C YePHOH
HOBEPXHOCTBIO.

38. p= nh(1 + p)/ X, Te p — koadPUUNERT OTPaxKeHHA cBeTa. 1Ipu
UAEAIBHO OTPaKAWLLeH NOBEPXHOCTH p = 1, a B cayyae HAealbHO 10-
rromaonlel NoBePXHOCTH (YepHoe Temo) p = 0.

39. Vurs, uto p = 0, noayuum mo ¢opmy.e (144) n =3 - 10%° poro-
HoB,/M?- c.

40. Cuna nasienus F = pS. CeeToBoe AaBnenue p = E(p + 1)/c, Tae
E — 0CBeleHHOCTD, YHCEHHO PaBHAA SHePIHH, TaAa0eH Ha Iomai-
ky maomaasio 1 M? 3a 1 ¢, T.e. notok uanyvenus; ® = ES, rae S — mno-
Ma/b MOBEPXHOCTH, HA KOTOPYIO HOPMAJABHO NagaeT cseT. Toraa F =
= ES(p + 1)/c = ®{p + 1)/c. [lpu 3epkaibHOH nosepxHocTH p = 1. B
urore nojiyuum F=28/c, F=4-10-° H = 4 5.

41. Cuay npuTaxeHda K CoMTHIY METeODHTA OlpeJeHM M3 3aK0HA
BCEMUPHOTO TATOTeHUA F = Gmem,,/RE, tae G=6,67- 10~ H - m%/xr?,
macca Comuna m¢ = 2-10%0 kr, Re = 1,5 - 10'! M. Macca meteopura m,, =
= pV, TAe p — IWIOTHOCTB BeutecTBa MeTeopura u V — ero obpem (V =
= 4nr¥/3).

42. B nepBoM HCTOUHUKe XMMHUYECKUX 3NEMEHTOB, JAONUX AaH-
HbIe CTIeKTPATbHBIE AHHIH, GOMblle, 4éM BO BTOPOM (BHIIIe HX KOH-
LEeHTPAIHA).

43.56-10~4 H.

44. 3,31 - 1073 Ia.

5.2. Mu3Kka aToMa

1. Yuciio NpOTOHOB B AApPE aTOMA H YHCJIO 3JIEKTPOHOR B aTOME PaB-
HBI TTOPAIKOBOMY HOMEPY XMMHUeCKOT0 aneMeHTa B Tabumne /1. 1. Men-
Jejeesa. B aToMe IIHHKA [IpOTOHOB B sape — 30, 31eKTPOHOB, Bpalllaio-
LIHXCS BOKPYT Agpa aroMa, — 30.

2. 3)eKTpOH, CBA3AHHEIA ¢ ATOMOM, He U3/1yiaeT IHepPruio, KoT/a OH
JABHAKETCA 1O OTHOM U3 I03BOJIEHHBIX CTAIHOHAPHEIX OPOHT HITM XOTIa
ATOM HAXOJMTCA Ha OJJHOM H3 ZO3BOJIEHHBIX 3HEPreTHIECKUX YPUBHEH,
B 3TOM ciy4ae 37eKTPOH He H3/y4YaeT SHeprHio, HeCMOTPA Ha TO YTO OH
ABWIKETCS C YCKOPEHHEM.
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IEeKTPOH, CBA3AHHBIN C aTOMOM, H3Jy4aeT SHEPTHIO B MOMEHT Tie-
pexona ¢ Goaee yaaneHHON Ha MeHee YAAIEHHYO OT A[pa aToMa opGuTy
HJIH B MOMEHT IlepeXxoia Bo3OyXIeHHOIo aToMa ¢ 60ABIIETO HA MeHb-
IIHH 1O3BONEHHEIN HepreTHYecKUil YPOBEHE,

3. O roM, 4TO pa3MepBl ATOMA BO MHOTC pa3 60biIe pa3MepoB AApa.

4. OTpaskaer TOJbKO BHEIIHIO CTOPOHY MOIETH.

3. AToM, HaxoAAuHitcA B Bo3GYKIEHHOM COCTOSIHUM, 061afaeT H0Ib-
MM 331aCOM SHEPriH, YeM aToM, HAXOOAIMIMACS B HOPMaAbHOM COCTO-
AHuK. B nepBoM cocTOSHMM aTOM HAXOAMTCS OTPaHMYEHHOE BpeMs, a
BO BTOPOM — CKOJIb YTOZHO OOJTO.

6. Her,

7. B nepBomM cayuae.

8. Kaxnas cmekTpasibHast THHUS BO3HHKAET B De3y.JIbTaTe UCIYCKa-
HyA HOTOHA ATOMOM TIPH TIEPeX0/ie ATOMAa U3 OHOTO SHEPTETUYECKOTO
COCTOSIHUSI B Apyroe. JHepreTUYecKoe COCTOSIHUE aToMa KaKI0ro d7e-
MeHTa OlpeReJseTCs CTPYKTYPOH €ro AApa U J03BOJIeHHEIMH YPOBHA-
MH 3HEPTUH €T0 3J€KTPOHOB. [[03TOMY B CHEKTPAX ATOMOB PAa3IHIHbBIX
3J1eMeHTOB HEOJIUHAKOBE! KOJTHYECTBO B PACTIONOKEHHE CIIEKTPATbHEIX
TUHUH, HO 1718 aTOMa JaHHOTO dJeMeHTa OHH MMEIOT BIIOJHE ONpee-
JIEHHEBIE 3HAYEHHS,

9. Her.

10. AToM, HAXOAAIUNACS B HOPMATBHOM COCTOSHUH, 3HEPTUU He U3-
TYYAeT, aTOM, OKa3aBIMiicsa B BO30YKACHHOM COCTOAHIH, 0HA3aTENABHO
BO3BPAILAETCs B OCHOBHOE COCTOSHHE, H3TY4HB JHEPTHIO.

12. Ha 2, 1, 3-10 u Bai1Iie,

13. ATOMBI HUTH Topsieil JaMItbl 6oaee BO3OYKIAEHB, YEM aTOMEL
HUTH 9TOH Ke TaMIIbl B XOJIOAHOM COCTOSTHHUHU.

14. HwxHre 060104YKH CHABHO CBA3aHBL ¢ AaApoM. [lepexon aaekT-
pOHa ¢ BepxHeit 060109KK Ha HHXKHIOK (B TpakToBKe Bopa) cBa3aH ¢
MEPeXoJ0M ATOMOB ¢ BBICIIETO JHEPreTHYECKOro YPOBHSA Ha HUS3-
wHil, 60ee YCTOWYUBEIH; 3TOT HEPEXOA COBEPLIAETCA CAMOIPOM3-
BOJIBHO,

15. DHepruu XMMHUYECKUX PEAKIIUil JOCTUTAIOT HECKOIBKHX 37EKT-
ponBOBT, OHY BeCbMa MaJibl, YTOOBI HAMEHHTD pasMelleHHe BHYTPEH-
HHX 3JeKTPOHOB B aTOMeE,

16.6,9- 104 m/c.

17.529- 10" m,

18.8,3- 101 Ty; 1,210~ ¢,

19. B 7840 paas.

20.1,94- 1078 Ix.

21.8,2- 101 Ix.

22. [Ina vanbGonplueil AMNHBI BOJHB 1y = 2; Ny = 3; A151 HAUMEHb-
mweit — ny = 2; ny = 6. [IpoBeas BHIYHCAEHUS, TOJYUYHM XAy = 636 HM;
Xy = 410 HM,

23.3,03- 10~ [Ix.

24.1,63- 1018 [Ix.
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25.r=0,48 am; v=7,3- 105 m/c.
26.12,02 »B; 103 1M,
27. 13,533 5B,

5.3. @H3NKa aTOMHOTO fAApa
H 27eMEHTaPHBIX YaCTHIL

1. f1pa aTOMOB He HMeIT TOYHO BhIPasKeHHBIX IPadull, IOSTOMY pa-
JIMYCBI SII€D HMET YCIOBHBIH CMBICIIL.

2. flapa ATOMOE BCeX XUMUYECKUX 3/1EMEHTOB COCTOAT M3 ABYX 3JICMeH-
TAPHBIX YACTHI — MPOTOHOB (p) M HelTpoHOB (n). CocTas azep aToMOB
cAeAyomui: reaus — 2p + 2n; onosa — 50p + 69n, ypana — 92p + 146n.

3. dapo 6poma umeer zapsax Z = 35e = 1,6-10719.35 K1 = 5,6 x
x 10~ Kn. Slapo 6poma umeer maccy m = 78,918 a.e.m. = 1,66 x
x 102" kr- 78,918 = 1,31 10~ % xr.

4, WsoTonm Bogopoaa; mpotuit — {H, neiitepuit {H vnn iD, tputnit —
$T nn {H. HpoTHil COCTONT U3 OAHOTO MPOTOHA (p), AeliTepuil — H3
OJIHOTO TIPOTOHA M 0AHOTO HefiTpoHa (p + n), TPHTHH — M3 OHOTO Npo-
TOHA M ABYX HeHTpOHOB (p + 2n). Ipynmoit HTanbAHCKUX YYEHBIX OT-
KPBIT YeTHPEXHYKJIOHHEIH H30TON Bogopoaa {H, moka He [0y YuBIIMH
CITELUAIBHOTO Ha3BaHMS.

5. /IpoBHble 3HAYEHUA ATOMHBIX MACC XMMUYECKHX 37I€MEHTOB 00BSAC-
HAIOTCS TeM, YTO B €CTECTBEHHOM COCTOSHUN XMMHYECKH YHCThHIE BEllle-
¢TBa MPEACTABAAIOT OGO cMech N30TOIOB B PA3TIYHbIX [IPOMOPLHSX.

6. YeM Gompllie aHeprus CBI3M AApPA, TEM OHO IIpoUHee, MaKcHMalb-
HYIO SHEPTHIO CBSI3U HA KAXIBIH HYKIOH MMeIOT AApa aTOMOB 3J1€MEHTOB,
KOTODbIE COCTABIAIOT CPEIHION YacThb Tabauist snementos . . Menge-
JteeBa. SlIpa aTOMOB HMEIOT HANGOBIIYIO YCTOHYHBOCTD HIH IIPOYHOCTD.
C.ienoBarenbHO, 4eM OoJIblle yraesbHAA 3HEPTHA CBSA3H, T€M IIPOYHEe
MIH YCTOHYUBEE SAPO aTOMA,

7. Mexay HyKIOHaME MMeIOTCS CBOOOIHBIE IPOMEKYTKH.

8. B xunauenoit oae. Tsxenas Boga 3akuaeT npu 6oee BEICOKOi
TeMIIEpaType, 4eM 0OpaHas {IPH OAMHAKOBOM aTMOCEepHOM AaBIeHHH ),
mostomy mpu TemnepaType 100 °C ee BeIKUIIaeT MeHbIle, YTO BeNET K
MOBBILIEHHUIO ee ITPOLIeBTHOTO COAeDAKAHNS B CMECH.

9. HHZ[HBH,I[yBJ’II:HOCTb XHMHYECKOTr0 3/ IEMCHTA OIIPEICIACT 3apai €ro
SApa ¥, KPOME TOTO, CYLIECTBYIOT S1pa C OAMHAKOBEIM MaCcCOBLIM YHC-
oM (u306apel), HO ¢ pasHBEIM 3aPAZOBEIM YHCJIOM, CBOMCTBA KOTOPBIX
CYIIECTBEHHO Pa3THYaIOTCA.

10. B srux cayvasx B IPOIIEHTHOM COCTABE H3OTOINOB 3JIEMEHTA IIpe-
o6aaaaroT usotomnsl ¢ Homblelt aTOMHOM Maccoil O CPaBHEHHIO CO CPef-
Hel aTOMHOU Maccoli C/1enVIOIIero 2/IeMeHTa.

11, SmexTpoHHEIE 060I0YKM Y HUX IIOYTH OAMHAKOBEL Slaeplible Cuab
Il BAMAIOT Ha HX CTPYKTYPY, TAK KaK 3TH CHJIB IBAAIOTCA KOPOTKOAEH-
CTBYIOIIMMHA.
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12. Aaeprble cuibl ABASIOTCA KOPOTKOLeHCTBYIOHIMMH. Kasmanii
HYKJ/IOH B3aHMOIEHCTBYET TOAbKO ¢ GivoKall kM K HeMy, a He CO BCeMH
HYKJTOHAMH OJHOBDEMEHHO.

13. Her.

14. Her.

16. Dneprus casizu {Li Goabule, Tak Kak B 4Ape MeHbile IPOTOHOB.

17. YucnoM HEHTPOHOB.

1B.A=18; Z==8, N=10.

19, 0,0024 a.e.m.

20. 1786 M5B; 1804 MaB; aapo 23U Soaee ycToitumgo, yem sapo 231,

21. ITv 3neMeHTH! SABASIOTCH IPOAYKTAME PAIHOAKTHBHOIO Tpe-
06pasoBaHnA APYTHX d7eMeHTOB (HanpuMep, “3U) ¢ oTHOCHTENbHO
oonpmumu T.

22, 3axBaTuB HeHTPOH SAPO MEPEXOAUT B BOIOYXKAEHHOE, T. €. B Me-
Hee yCTOHUMBOE COCTOSHHAE, MO3TOMY DONbLIe CKIOHHO K paciiay.

24. Bozbyx/ieHuoe Sapo MOXeT BRIOPOCHTS c-yacTHy (Mau 3-vac-
THIY), HO B YCTOHYHMBOE 3HEPreTHYeCKoe CocTosiHMe He nepetitn. Toraa
AP0 U3JIYYAET €lle §-KBAHT, B PE3YIbTATE YETO TePSeT JHIMHIOW JHEpP-
THI) M MEPEXOANT B YCTOMYHBOE COCTOAHHUE.

25. Bo3byKAEHHOE AP0, KAK M ATOM, MOKET IPUHIAMATh JUIIh BROJ-
HE ompeAeseHHEIH Habop 3aHayeHuit sHepruu, DHeprus sapa nopobuo
aTOMY KBaHTYeETCA.

26. DHeprus ~-KBaHTa He JOMKHA GHITH MEHbNIE YIETbHON SHEPTRI
CBsi3U A7pa.

27. -, B-pacmiajz usMeHsAEeT COCTaB AApa, Y-H3AyUeHHe — HeT,

28. 1824 cyT.

29. 1794 roga.

30. 28 ner.

31. 3,5 roza.

32. 270 cyT.

33. 0,25 kr.

34. DyleMeNT ¢ MEHBITMM TIEDHOAOM TTOAYPacaja.

35.75u 25 %.

36. 6,25 %.

37.1,37-10-"1 ¢ 1, 0,75,

38. 182 cyr.

39.8,05- 107,

40, 3He; 1,24 - 10-12 Ix.

41. YTobnt u3MyyeHWe He POHUK/IO 34 TIPeiebl KOHTeHHepa (CBU-
Hell MOTJIOMAET 3apsKeHHbIe YACTHIIbL).

42, [Ipu sipepHbIX peakuuax codmIoRaTes 3aK0H COXPAHEHUS 3/IEK-
TPUYECKOrO 34PsAa U 3aK0H COXpaHeH st HYKI0H0B. DU3Hueckuit CMBICT
3aKOHOB COCTOMUT B TOM, 4TO [IPH SIAEPHBIX PeakIHAX CYMMa 3JeKTpu-
YECKUX 3apAA0B (HYK/JIOHOB) A7€ep, BCTYNAIIINX B PEAKIIHH, PABHA CYM-
Me 37IeKTPHYECKHX 34pS10B (HYKIOHOB) Aep, 06pa3yIoluXCs noce pe-
AKLMH.
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43. 4N + fHe — {0 + 1H.

44.UN 4+ )n— "$C + {H, 4C — 4N + le.

45. CHIbI OTTATIKNBAHNA MEXKY AAPOM ¢ GO bUIMM 3aPSIN0OM H (-4ac-
TULel 6oblIe, W MO3TOMY (-YACTHLA HE MOXET IIPOHUKHYTD B SIDO.
3anaca KMHeTHYECKOil SHEPIHH Q-9aCTHIIB HEJOCTATOYHO, YTOORI BhI-
NOJHUTE PabOTY NPOTHB CHIL OTTATKUBAHHA.

46. osurpon.

47. YN — 1£0.

48.1,18 M3sB.

49, 8N — 12C + 1H; npoton.

30. AHHHTHWIALINA BCETAA MPOHCXOIUT MeXLY JacTuuell 1 aHTHYa-
CTHLEH.

53. HenpepbiBible TEPMOSIIEPHBIE PEAKITHH 0OPa30BaHHs saep re-
WA K3 AeD BOAOPOAR. 3BE3AH ABAAIOTCS eCTECTBEHHBIMH TEPMOs/IED-
HBIMU PEAKTOPAMH.

54. SlnepHan peakiins cHHTe3a AAep AeiiTepus B TeMuil:

iH + iH — {He + AE; AE = E,(4He) — 2E.,({H);
AE = 28,3 MaB — 2-2,2 MsB = 23,9 MsB.

55. flnepuas peakuusa cUHTe3a AAEP aTOMOB AeHTepua U TPUTHA
R resuii
H +3H — 4He + {n+ AE; AE = 17,6 MaB.

56. OHy uMenT HauMeHbIee KyJIOHOBCKOE OTTATKHBAHUE.

57. Her. HeliTpoH, KOTOPBIH BBIAEAMICS BO BpeMs pacliaja sapa,
110C7Ie HECKOABKHX CTOJTKHOBEHUH ¢ gapaMu 6e3 JejleHus], 3aMeAssieT-
cst. OH BBIXOIHT M3 II€MTHO peaKiiu.

58. Buigenunacs. B pesyistare caMONIPOH3BOIBHOTO PACHiafia 41po
EPEXOAUT B COCTOSIHEE ¢ MeHbillel 3Heprueit CBA3N (MO MOAYIIO — ¢
BonbuEeit) — B YCTOHYMBOE COCTOAHHE.

59. PaamoakTHBHEIE M30TOIH N0YYAI0T HEUTPOHHBIM 06J1yYeHHEM
COOTBETCTBYIOIMMX XMMHUYECKHX 2JieMeHTOB. JT0 Hanbojee NTHPOKO
NMPUMeHsieMbIil MeTO NONyYeHUS PafHOoaKTHBHLIX H30TONOB. OqHako
WX MOMKHO 0JAY4UTh W 1P OBAYICHHH XMMHYECKHX 27IEMEHTOB -yac-
THI[aMH, IPOTOHAMH, N-KBaHTaMHU 60JIbIION aHepruy. 1lpu odiyvennu
37eMeHTOR HeHTPOHAMH IIPOHCXOIUT 3aXBaT HEHTPOHA SADOM JIeMeH-
Ta, OHO NEPEXOAUT B BO3OYKIEHHOE COCTOAHUE, ¥ BeTHYEHHE IHEPTHH
Aapa MeHbllle SHepruu 6apbepa AeJIeHHS, TOITOMY JeeHHe sAApa He
ITPOHCXO/THT, HO OHO MMEET B CBOEM COCTABE JIHIIHHE HEHTPOH, YTO O3HA-
yaet 0/pasoBaHye u3oToNna. BosdyxaeHHbIE DA ATOMOB U30TOIIOR CI1y -
CTSI 3HAYUTEILHOE BpeMs [IePeXoiaT B HOPMAJIbHOE COCTOSHUE, UCITYC-
Kas 3- M ~N-U3AYIEHUSA,

60. TIperMyLIECTBO PEAKTOPOB Ha GBICTPHIX HEHTPOHAX COCTOMT B TOM,
4To mpH uxX paboTe oHpa3yeTcs 3HAUHTENIBHOE KOJMYECTBO ILIYTOHUA,
KOTOPBIH MOXKHO HCR0/Ib30BaTh B KaUeCcTBe siIEPHOIO TOIHBA. DTH pe-
AKTOPbI HA3LIBAIOT PEAKTOPAMU-PA3MHOKHTESIMH, TAK KAK OHH BOCIIPG-
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M3BOAAT Jensmuiica Matepuai. CTpoATca peakTopsl ¢ KoadhgHLIMeH-
TOM BOCITPOM3BOACTRA A0 1,5. B 06BIYHBIX peakTopaXx obpasyercs miy-
TOHHIH, HO B 3HAYMTEIEHO MEHBITHX KOIHYecTRax (KoaghuiinenT Boc-
npoussoactea 0,6...0,7).

61. [l 3amennenns OpICTPBIX HEHTPOHOB B AAEPHBIX PEAKTOPAX HA
Me/LTEHHBIX HeHTPOHAX TIPUMEHSAIOT rPadUT, TAKETYI BOAY, 0ObIKHO-
BEHHYIO BOAY, OepuiLiwit, okcha GepUIIINs, THAPATH METAAOB,

63.235.

64.1,64- 10 Ix.

63, 50 kr.

66. 5,123 - 104 MaB; 8,197 - 10'* [Ix.

67.8,2 - 101° g/Ix; 3200 kr.

68. B 35 pas.

69.4,52-10-12 [Tx; 6,8 - 10" Tx; 26,7 1.

70. 0,51 M»3B.

71. 4,18 10% kr.

72.1,65-105T.

74. DneMeHTapHBIE YACTHIbI, KOTOPBIE MOTYT CYIIECTROBATH B CBO-
60AHOM COCTOSHUH HEOTPAHWYEHHOE BPEMSE, HA3LIBAIOTCA CTAOUIBHEI-
mMu. CTaOH/IBHBIX YACTHI[ B IPHPOAe 4eThipe: GOTOH, 3JEKTPOH, NPOTOH
W HeHTpuHO. B anTuMupe cTa0MABHBIMU YACTHLAMH ABIAIOTCS POTOH,
[IO3UTPOH, aHTUIIPOTOH M aHTHHEHTPHHO.

75. BellecTBO ¥ ARHTHBENIECTBO — 3TO BH/IBI MATEPHH, CYNIECTBYIO-
IIHE KaK COBOKYITHOCTb OTAETbHEIX MEJbUAMIITAX YaCTHII, MEXKIY KOTO-
PHIMU UMEIOTCA CPABHUTEILHO GOBLIHE [IPOMEXKYTKH, 3aII0THEHHBIE [10-
JISIMM, C TIOMOIIBI) KOTOPBIX OCYIIECTBIAETCSH CBA3H U B3AUMOJENCTBHE
MEXAY HHMH, BeliecTso cocToUT M3 COBOKYIIHOCTH deMeHTAPHbIX aH-
THYACTHII: IIPOTOHOB, HEHTPOHOR H 37€KTPOHOB. AHTHBEIIECTBO COCTO-
WT 3 COBOKYMHOCTU 31EMEHTAPHBIX aCTHIL AHTHIIPOTOHOR, AHTHHENT-
pOHOB U TO3UTPOHEB. Hampuvep, aTOM BelecTBa HMEET PO, COCTOS-
I[ee U3 [IPOTOHOB U HEHTPOHOB, U 0O0JI0YKY — M3 AJEKTPOHOB., ATOM
AHTHMBELleCTBA HMEeT SIAPO, COCTOAIISE Ha AHTUIIPOTOHOB M aHTHHEHT-
POHOB, 1 060IOYKY — H3 IO3WTPOHOB.

76.n—1p+ e + §v.

77. CnocobHOCTD K B3aUMHLIM NPEBPAIeHUIM SiBAAeTCH hDyHAaMEH-
TAJTBHEIM CBOHCTBOM JIEMEHTADHBIX YACTHIL.

78. BaammHaoe npespailieHHe BEIIEeCTBA B 10JIE [MOATBEDKIASTCS Ha OITbI-
Te AHHUTHAATIMH 37TeKTPOHA ¥ Ne3UTPoHa. ONBITHL, TPOEeieHHEIe MpeH n
Opeaepukom Koano-Kiopy, IoATBepANIN, YTO IPH BCTPede MO3UTPOH H
HIEKTPOH aHHUTHIHPYIOT, IPEeBPAIIAsch B 1B ~-KBAHTA ¢ sHeprusamu 0,51
M>3B. Peaxuus npespaiuenyd semectsa B nose: _Je + _fe — 2+,

79. Ha puc. 48 n306pameHs CXeMBl aTOMOB TeJIUs H aHTUI'eTTHA,
Aapo aToMa Tejaus COCTOHT M3 ABYX MPOTOHOB H ABYX HEWTPOHOB, a
060/0UKa — U3 ABYX 3MEKTPOHOB. Spo aToMa aHTUTeTUsA COCTOUT U3
IBYX aHTUIIPOTOHOB M ABYX aHTHHEHTPOHOEB, a 000/1049Ka — U3 IBYX
NO3UTPOHOB.
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80. Cunsroe — @, ciiaboe — 6, 9/IeKTPOMArHUTHBIE B3aHMOIENCTBHA.

81. Mpou3oiixeT npeodpaszoranue: {p + _Je — §n+ v,

82. Her. lIpaBuabHEe CKa3aTsh, YTO [F-pacnaf — 3To MPOLecC BHYTPH-
HYK/OHHBIH, YTO COIPOBOXKAAET MPeoHPA30BAHUSA OTAENBHBIX SIEMEH-
TApHBIX YACTHIL.

83. Her. IIpu pacnazax npoHcXOANT He JefleHHe YACTHIT Ha e1lle MEHDb-
IIHe, a UX B3auMonpeBpalieHus. TepMuH «pacnaj yacTHL» He OTpaxaer
AeiiCTBUTEIbHOM CYIIHOCTH MX BHAOH3MEHEHHIH.

84. Crioco0HOCTh 3/1EMEHTAPHBIX YACTHII B3AHMOIIPEBPaIlaThCA.

85. Mup, oxkpyXamoiui Hac, yCToiyuB 0Jarojapsa ToMy, YTO BpeMA
AKM3HHU 3J€KTPOHOB, TIPOTOHOB, a TAKXKe TeX HelTPOHOB, KOTOPBIE BXO-
AAT B COCTAB aTOMHBIX A71€p, GecKOHeYHO 601b1I0e. B IPOTHBHOM Ci1y-
yae BCe aTOMEI M OCOOEHHO UX AApa, a TAKKC Tela, OKPYKawniMe Hac,
pacnaauch Obl HA JIerKHe YaCTHIIBL,

86. AgTHrenuii.

87. Y HelTpoHHLIX. BBUAY OTCYTCTBHA KYJI0HOBCKMX CHJI OTTAIKA-
BaHHA B 3TOM CIy4ae YaCTHIIBI MOTYT cOIKaThes Mex Ay coboii 3HaYH-
TeJIBHO O0JIbILE, YeM B BelecTBe «Oe0ro Kapankas. NieTeHne ux npH-
BOJWT K PE3KOMY YBEJIMYEHHIO (HA IICCKOALKO IODHMI 1) ILTOTHOCT !
BEUIeCTBA HEHTPOHHBIX 3B€34 MO CPABHEH IO ¢ 1LI0TILLCTHIO BELIECTBA
«0e/1BIX KapJIHKOBS.

88. 1,02 M3B.

I'naBa 6
3BOJIOIINSA BCEJEHHOMN

1. OCHOBHas IpPUMHHA MaJIOH APKOCTH Heda — siB/IeHIE PaCIIMPHIO-
uieiicsa Beenennoii. Ilpu pacmypenun BeeeHHOM CIEKTPbI M3AYUEHNS
F4JIAKTHK, YXOASLUIHNX OT HAac, UMEIOT <KpacHOe CMellleHHEs, 4 3TO 03Ha-
YaeT, YTO AJIMHBI BOJIH YBEIUYUBAIOTCA, A J11¢|:I M5 KBAHTOB H3MyUeHUs
yMeHbltaeTcs. Maayuenne caMblx yAaNeHHBIX OT HAC TalakTHK Beenen-
HOH, 61arofapsa «KPacHOMY CMEIEHHIO», HaXOMATCA B ITHHHOBOJIHO-
BOH HeBHAMMOMH 061aCTH CNIEKTPa, OTUETO er0 HHTEHCHBHOCTh CHJABHO
1ajaer.
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2. BoiBox o pacuvpsiowmeiics Beenennoii caenan Ha oCHOBE <Kpac-
HOTO CMeIeHHs» CIIEKTPOB H3Iy4eHUH, IPUXOIAIIHK OT FANAKTHK, yia-
JEHHHIX OT Hac Ha Pa3NuyYHbie paccTosHua. Xab6n yeraHoBuIl, UTO B
CIEKTPaxX TAMAKTHK, PACCTOSHHS IO KOTOPHIX YiKe OBLTU OTpeeaeHbl
10 BUAKMOMY DJIeCKY MX sIpYaifliuX 3Be3f, TMHHH CIIEKTPa CMELLIeHEl K
KPacHOMY KOHIY CIIEKTpa. JTO «KPacHOE CMellleHMe» BO3PACTaeT IIPo-
TIOPITHOHANIEHO PACCTOSTHHIO JI0 TAMAKTUKY. EC/IN 3HAYeHHEe «KPACHOTO
CMEIeHUS» BRIPAXKATh B CKOPOCTH ABUKEHUS TANTAKTUK, TO HA KaXK-
BBl MUJLTHOH MAPCEKOB PAcCTOAHEA OHO BoapactaeT Ha 100 kM/c.
[TosToMy paccTosHME 10 TAJIAKTUK MOXKHO OlIDEIEAHTD TI0 3HAYEHHID
«KPACHOTO CMELIEHHs» (WJIH [0 CKOPOCTH yaatenus): r= v/H, rne H=
= 100 kM/(c-Mnk) — nocTostHHas Xa66aa. «KpacHoe cmemennes Xab-
6ma SBASETCA TOTJIEPOBCKHM, T. €, TATAaKTHKY VIANSIOTCS 0T Hac BO Bce
CTOPOHDI, U TeM GBICTPEE, YeM OHH JATbIHE OT HAC.

3. B (1a3MeHHOM COCTOSHHH B (pOpMe CIYCTKOGB ropsueil [J1a3Mbi
(3BEB/IBI H TANAKTHKH ).

4. 500 Mnk.

5. CnvpanbHbie, 3AMUNITHYECKHE, HETTPABHALHEE W PATTMOTANaKTHKH.

6. 3Be3zHas cHcTEMA — 3TO CAMOTPABHTUDPYIOMUHT ra3: 3Be3H CaMH
00pasyIoT CH/bHDIE IPABUTALIMOHHDIE TIOJS, KOTOPBIE YIIPABISIOT HX
JIBMKEHUEM M OIPEAEISIOT UX (GOpMy. DTUM CBOHCTBOM He ODIAzaeT
ra3 BO3MyXa, KOTOPLIH HAC OKPYXKaeT.

7. IlockonbKy 3Be3Abl ¢ MaccaMy, 60abluuMHu yeM CoJHNe B AECAT-
KM, JaKe B HECKOIbKO AeCATKOB Pa3, — SIBAeHRe DeIKoe B [anakTuke, a
yarle BCTPedaloTesl 3Be3/bl ¢ MACCAMH, KOTOPBIE B AECATKH Pa3 MEHbILe
Macchl CoJHLg, TO YHCJI0 BCeX 3Be3/l B [a1aKTHKe MOXKET A0CTUYb IIPH-
MepHO TpeX TPHANHOHOB (3 - 1012),

8. Het. TanakTHKa COCTOUT 13 MHOTHX TO/ICHCTEM, KOTOPHIE B3aMM-
HO HPOHHKAIOT O/IHA B APYTYIO.

9. Her, B smoxy dopmuposannsa Co/HeYHO! cHcTeMBl IagakTHEA
ObLIA OUEHB MOJOAOH, CYTECTROBAIO BOMBINE TePBUYHOI, HECKOHNEH-
CUPOBaHHOIl B 3BE3/IBI, MATEPUH, MOITOMY HHTEHCUBHOCTD 3Be3/1000pa-
30BaHHA B Hell Oblia O0/1bIeH, Cl1eJ0BaTENbBHO, YACTOTA B3PHIBOB CBEPX-
HOBBIX 3B€3/l ObLi1a Gobied,

10. B ranpasieniu cossesausa CTpennbllia HAXOMHTCA HEHTP Hatel
3BCITHOM CHCTEMEL, BOKPYT KOTOPOH BPAIfAIOTCS BCE 3BE3/B!, COCTARMA-
0IYe CHCTEMY.

11. Bo Muorax cayyasx, naupumep B TymaaHoctu OpHola, Henpe-
PHIBHBIH CITEKTD 0BYCAOBIEH IBIBI, DTOT GAKT HABOAHT Ha MBICIB,
YTO ra30MELIEBbIX TYMaHHOCTe# 8 TanakTuke 60JbiIE BCEro.

12. MexaresiHOE NIOTAONIEHUE CRETA CAMOE CHILHOE B HAMpaBiIe-
HUH K HeHTPY [an1aKTUKH, TAK KAK JYYH TPOXOAAT CKBO3b HauDO.IbLIYIO
ToauHy e, Ho uHgpakpacble ayqu HOMTIONIAIOTCS IIDH 9TOM MEHb-
e Bcero. MMeeTcs MOJTHAS aHATOTUA ¢ KpacHbIM cBeToM CoJiHIE, KOor-
A2 OHO BOCXOAMT WK 3aX0ANT. [ ponu3tiBas HaubomBITyio TOATWHY aT-
MocEPHOTO BO3/IYXa, KOPOTKOBOAHOBOE Haaydenne CoMHIA MOTI0Mma-
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eTcs arMocepoit Hoablue, yem aiaMHHOBOIHOBOE. [loaTOMY AHEBHOE
CBETHJIO OKPANIMBAETCA B KPACHBIH 1IBET, XOTH €r0 TEMIIEPATYPA IIPU 3TOM
COBCEM He H3MEHSAETCS.

13. l'anakTUvecKas MIOCKOCTh — 3TO 061ACTh HH3KHX 3HAYEHUWIH 10~
TEHUHAILHOM SHEPTHH, KyJa HaJaloT YacTHIlbl MATEPHU M3 APYTHX 00-
JACTel IpH NoTepe CBoell KHAETHIECKOU SHEPrUH BCISICTBHE HEYIIPY-
rHX COyAapeHHt MeXIAy coboit.

14. B Mex3Be3THOH Cpe/ie IMIOTHOCTE BEIECTBA U U3AyYeHHe MHU3ep-
HO Manbl. B 3THX yCAOBUAX COYAApEHHs CBETOBBIX KBAHTOB ¢ aTOMaMu
BEILECTBA POHCXOAAT BeCbMa peako. Eciu kpanT obnanaer grocratognoi
IHEPIHel B CII0CO0EH MOHU3HPOBATD ATOM, TO B 3TOM COCTOSTHHM aTOM
OyAeT HAXOAUTRCS L0JT0, TAK KAK CBODOHBIX 3ACKTPOHOR, ¢ KOTOPHIMH
OH MOT 6Bl pEKOMOMHITPOBaTh, Man0. Bo3bysxeHHEIE aTOMBI MTHOBEH-
HO IEepPEeXOAST B OCHOBHOE COCTOSIHHE, [TOTOMY, KaK [IPaBHJIO, OTCYT-
cTBYI0T. Takum 06pasoM, OCTAIOTCA TOIbKO HEHTPATBHBIE B HOHU3KUPO-
BAHHBIE ATOMBI.

15. CnekTp TYMaHHOCTH B IPOTHBOBEC 3BE3AHOMY HE COAEPKHT TH-
HUH NOTIOIEHHS], 3 COCTOMT M3 3MHCCHOHHBIX JHHUH, TAK KAK ra3 Ty-
MaHHOCTH, HArPETDbL H3AYYEeHUEM TOPAYHX 3BE3]L, KOTOPHIE HAX0asTCH
BOJIM3H, ¥ CAM M3JIY4aeT BOAHBI B TE€X JIMHUAX, KOTOPBIE COOTBETCTBYIOT
€ro XUMHYECKOMY COCTABY.

16. Topstune 3e3l (MX Temnepatypa 25... 30 tric. K) Hanyyalor sHep-
THIO TPEHMYIIECTBEHHO B HEBHAMMOMH yALTPadH01eTOBOH YacTH CIieK-
Tpa, OITOMY OHM He KaXKYTCSA OveHb SIPKHMH. BelecrBo TyMaHHOCTH
MOTNOUIAET IHEPTHIO U3JYUEHHS 3BE3/Ibl ¥ <1IEPCUATYUALT» €€ YiKe B BH-
AHMO# o6aacTy cnekTpa. [lockonbKY KBaHT yABTPahMONETOBOTO U3AY-
YeHHsl UMeeT FHEepPruio, 6ANBUIYI0 4eM KBAHT BUIHMOTO U3JyYEHUs, TO
TYMaHHOCTD JOJDKHA M3Jy4aTh Oo/blIee KOAMYeCTBO KBAHTOB, YTO CO-
OTBETCTBYET BUAMMOM YacTy criekTpa. [1o9ToMY TYMAHHOCTH Ka)Kercs
Oosiee sSIPKOM, YeM 3BE34a, KOTOPas ee OCBENIAET.

17. 3TH 06bEKTH, OUEBKAHO, COOEPIKAT NbiNb. Ee yacTrinl Harpesa-
KOTCS yABTPachHOMETOBBIME KBAHTAMH 3Be345 — AApa. OHYU cTaHOBATCA
HUCTOYHMKAMM TEILJIOBOTO U3JTIyYeHUs.

18. D10 Bpema HeOOXOTHMO OTHECTH NPUOAU3NTENLHO Ha 10 Mapa.
AeT B mponroe, 910 Bo3pacT CoXHNA M 3Be37l, KOTOPEIE CBOeH Maccoil
wanomuHaoT Connite. Ux B [amakrike Gompuie BCEro ¥ MiX 9BOJIOLHOH -
HBI Iy Th IPHOAM3UTEIBHO OAUHAKOB. MOXKHO IPEANOI0KUTD, YTO PaH-
HSIS CTAINS BOJIOLHY 3THX 06BEKTOR IPOTEKACT CO BPEMCHH Hanboee
HHTEHCHBHOTO 3Be3/1006pa3oBatud B [anakTuke.

19. B atux obaacTax 38e3n0oHpasoBaHHe TPOKCXOIUT HETIPEPBIBHO.
B poTHBHOM Cc/Iydae ropsauHe MACCHBHBIE 3BE3/Ibl B HUX OTCYTCTBOBA-
au 661, Econ 611 oHn 06pa3soBaiucs ZaBHO, TO KX BHYTPEHHUE HCTOUHH-
KH 3HEPIHM VIKe JABHO HCTONTHAHCH Obl M 3TH 3BE3/Tbl MEPETLTH HA Ka-
KYI0-TO M3 KOHEYHBIX CTAXME 3BOTIOLNH.

20. Connne COAep™MHUT 3HAYMTENEH0 OOJIbIIe TAKEIBIX IJIEMEHTOR,
YeM 3BE3/Ibl CTAPIIMX OKOJEHUH, KOTGPBIE COCTOAT MPEUMYHIECTBEHHO

157



M3 BOJIOPOAA H TE€/AHs, — 3J€MEHTOB, KOTOPHE CyNIECTBOBAJIH Ha paH-
HUX CTa; 11X 3BOTIONHK BeesteHHoit, 3Be3nnl mocre AIOLUHX TOKOJIEHH I,
K KOTOPbIM npuHaaaexuT u CoaHue, 06pa3oBainch U3 OCTATKOB 3Be3,
KOTOpBIe JABHO [OracH, B Hejlpax KOTOPHIX B pe3yJIkTaTe TepPMOAen-
HOIO CHHTE3a BOSHHKJIHN THAXKEIbIE 3JeMEHTH, 0OHADYKEHHEIE B OTHO-
CUTEIpHO GOMBIIOM KoaHyecTBe Ha ConHie.

21. B pe3yamTaTe CKaTHA ILTOTHOCTH [a3a BoapacTaeT. Bospacraer
YACTOTA COYAAPEHN MOJEKy I Mekay co0oii, KOTOphIe NIPH 3TOM Tepe-
XOIAT B BO30yxKaenHoe cocroanue. Bo3ppalyasich B 0CHOBHOE 2HEpTe-
TUYECKOE COCTOSIHHE, OHU H3JYYaloT 3IeKTPOMATrHUTHBIE KBAHTb], YTO
TIPHBOAKT K BHIGPOCY YaCTH BHYTPEHHEl 9HEPIrUH rasa, a ra3 OXJIaKIa-
eTcq. OTaenbHbIE YIACTKH CPEeIbl, BO3HUKIINE B Pe3y IBTaTe IPaBHTalIN-
OHHOIl HeyCTOHYHBOCTH, CRUMAKOTCA MO JeHCTRHEM TPaBHTAIMOHHO-
IO IPHTSKEHH S, 3BOMIOMHCHUDPYS B TPOTO3BE3/IBL.

22. O6pasopaHHe HOBBIX 06HEKTOB BO Beesnenroit — 310 He oOpaso-
BaHWE MATEDHH U3 HUYETo, 4 €€ TIEPEX0IbI U3 OAHOIO KaYeCTBEHHOTO CO-
CTOSIHHS B APYTOE.

23, MaccuBHbIe 3B€3/bI MEIIAKT 3Be31000Pa30BaHHI0, KOT/A HATpe-
BAIOT OKPYXKAIOUIMH ra3, KOTOPHIH, pACLIHPAACH, TOKHAAET 001acTb 06-
pPa3oBaHUA MOJOJBIX 3BE3/1; CTHMYIHPYIOT, KOIZA 9TOT A3 OXJIAXKIAET-
€A IAJeKO OT HHX M, COOMpasich B TYYH, YILIOTHseTCA, cO3/JaBasi yc/Io-
BUSL 47151 KOHAEHCALMY HOBBIX 3Be3l.

24. 3HaunTEIbHAA YACTh MEXK3BE3AHOTO BellecTBa co0paHa B HeApax
«MEPTBHRIX» «OeTBIX KADAUKOBY, HEHTPaNbHBIX 3BE3/] H Y€PHBIX JbID, OT-
Ky/la 0cBOGOAUTHCA U MOMOTHHTL MEX3BE3JHOE IIPOCTPAHCTBO HEBO3-
MOKHO. 3Be3bl, MeHbLIKe JI0 Macce, YeM CoJHIle, TPOLIH TOABKO He-
3HAYHTENBHYK) Y3CTh CBOET0 3BOTIOIIMOHHOTO IYTH (A20Ke eCTH BO3HHUK-
Ju paHo). OHH He BO3BpaTUIM B MEK3BE3JAHOE IPOCTPAHCTBO U YacTH
BEIIECTRA, U3 KOTOPOTO 06pa3oBamnch. 3Be31000pasoBaHue [IPOUCKO-
JHT M B HacTodAmee ppeMa. Ha 370 yXOAUT MHOIO MEXK3BE3/IHOTO Rellle-
CTBa; KOIMYECTBO HCXOJHOTO BellleCTBa YMEHBIIACTCA.

25. 1. Majoe xonndecTBO BoJopona B [anaKkTHKe, [I09TOMY 3BE3/10-
obpazoBaHie TOMKHO OBLIO PEKPATHTBCA JABHO, TOI/A KAK OHO IIpO-
[OJKaeTCs M B Hallle BpeMs, IOATBEPKACHHEM Yero sIBIsieTcs H0Mbloe
KOJMMYeCTBO MOOABX 3Be31 (royOblX TUTAHTOR, CBEPXTHTAHTOB) B [a-
nmaktuke. 2. Ecoy 3pe311pl KOHACHCHPYIOTCA M3 ra3a B aCCOLMALINAX, TO
BO3JIe HMX JIOJDKHBI HAOMOAATHCS YILIOTHEHHbIE ra3oBble TYYH, KOTO-
Pbie MOCTENEHHO MPeoOPa30BEIBAIOTCS B 3BE3/LbI, YTO HAZIEXHO He YCTa-
HOBJIEHO.

26. Ecu Takas MaTepuds M CYHIECTBYET, TO OHa JOJIKHA 3aHHMATb
KpaiiHe MaJIblil IPOCTPAHCTBEHHEIH 06beM, KOTOPbIH HeNoCTyIleH COBpe-
MEHHBIM CPEACTBaM HaOMI0IeHUA.

27. Pamionymbcaphl — MOJIOABIE HEHTPOHHBIE 3Be3/IEL, KOTOPHIe 0bpa-
30BaHCh U3 3Be37 60bIL0l Macchl [TocnenHne 3BOMOIMOHHPYIOT O4E€HD
OBICTPO, CYLIECTBYIOT CPABHUTETHHO HEAOTO (AECATKH MH/LTHOHOB JIET),
II03TOMY HE YCIIeBalOT YAAMUTHCA OT MECTa CBOEro 00Pa3oBaHHs.
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28. UtoObl epeitTi 13 OCHOBHOTO COCTOSTHUS B BO30YKACHHOE, ATO-
MBI BOAOPOIA JOJIKHBI IIOTTOTHTh KBAHT YabTPadH0eTOBOTO H3JIyYe-
HuA. O6pasoBaHHbIe TTPH STOM JIMHUH [IOIVIOIUEHUS JIEXKAT B yJIBTPadHo-
71eTOBOH 0OIACTH CIEKTpPa M MOIVIOMIAKTCH 3eMHOM aTMocdepoil. Mx
yaasiochk 3adukcupoBaTh HeAaBHo ¢ noMoipilo MC3. [Tockonsky Bo3-
Oy /eHHBIX ATOMOB HEHATPANBHOTO ROJOPOAA, OTBEUAOUIUX 3a LIOIJI0-
[eAe B JMHUSX BUAUMOiL cepiin BanbMepa, B Mex3Be3aHol cpeze mo-
YTH HET, TO CAM BOJAOPO A0JIT0e BpeMsa 0OHADYKUTDb HE yAaBai0Ch.

29. B atMocdepax XOJ0HBIX (KpacHbIX) 3Be3[ 2HEPrus 4acTHIl U
KBaHTOB CBETa HEAOCTATOUHA A4 BO3GYKIEHW aTOMOB BOAOPOIA, N0-
3TOMY aTOMBI 3[4£Ch He IIOTJIOWAIOT H He H3MYYaloT JHEPTHIO, HAXOAACh
B HAMHU3IEM PHEPTETHYECKOM COCTOSIHUH. B aTMochepax ropa4mx 3ses]
(romy6BIX) SHEPTHMH YAaCTHLL B KBaHTOB CBETa HACTOJIBKO BEJHKH, YTO
HACTYTIaeT IIOJAHAS HOHM3ALHS aTOMOB BOLOpoa. Bes a/iekTpoHoB oHN
TaK&e He HOrJIOAI0T ¥ He M3JYYAloT SHEPriH (33 UCKIIOYeHHeM pe-
KOMOUHATHI, YTO IPOUCXOTUT peaxo). B ofoux cayuasx miHUU BOLO-
pofia B CIEKTPe 3BE3 MOUTH HEBUIMMBDIL.

30. IIpu o6beaHHEHHH (PEKOMOMHALHH) ABYX ATOMOB B MOJIEKYIY
H, spinensierca £, = 4,5 3B. IIpu pacnaze (auccounamyu) MOJAEKYIbI
H, Ha aTOMBHI 9Ta 9HEPrus MOTIOIAETCA OT BHEUIHeTo HCTouHMKA, Ove-
BHZIHO, ABA ATOMA BOAOPOAA MOTYT PEKOMGHHEWPOBATH, €CJH HX 0b1as
aHeprud He 6ogbiie £y B ycaoBusax KocMoca aTO BCETa HMeeT MecCTo,
TaK KaK MOJEKYAL JUCCOIMHUPYOT 0] JeficTBHEM 0YeHb JHEePTHYHBIX
KBaHTOB yAbTpaduosneToBoro uamyyeHust. [103ToMy ara pekoMOMHALMS
MoJekyT Hy MOXKeT MpoMCXOOUTE TOABKO TIPH TAK HA3BIBa&MOM TpOii-
HOM COYZApPEHUH, KOI/Aa KAaKad-TO CIy4YailHas TpeThs YACTHIA TPHHU-
MaeT Ha cebg manuIex s3Hepruu £ — Ej BYX aTOMOB HeHTPaibHOTO BO-
AOpOAa, KOTOPEIE 00BEANHAIOTCS B MoJekyay. Ho Takoit mpouecc Bech-
Ma PeAKHH B KOCMOce, TaK KaK cpejia TaM O4eHb pasperKeHHas, T. e, eClIn
B HEKOTOpOe BpeMst TPOH30IIIA AMCCOnMaIua Moaekyasl Hy, To 06par-
HEBIH Nporece peKOMOMHAIMY MOXKET NPON3OHTH TOIBKO uepe3 BEChMa
OOJIBIIOH TPOMEKYTOK BPEMEHH, DTO O3HAYAET, 4TO MOAaBIsI0mHEe 60Ib-
IIHWHCTBO ATOMOB BOAOPOAA B KOCMUYECKOM [TPOCTPAHCTBE JOMMXKHO Ha-
XOAWTHCS B aTOMAPHOM COCTOSIHHH, UTO HMEETCS B JeHCTBUTENbHOCTH.

31. McTounuK cBeueHHs «pafuonedas — MexaBeaHas cpena.

32. TlycTh 3apsKeHHas YACTULA BJETACT B MATHMTHOE Loxe B moj
HEKOTOPbIM YIJI0M K HeMY. Co CTOPOHEI TOJIS Ha HACTUILY ACACTBYET CHIla
Jlopenua F; = ¢8vy, rae v, — MOAYJIb NIONIEPEYHOIT COcTaBagI0lLEH ee
CKOPOCTH. JTa CHAa ABIAETCA NPUYHHON BPAIleHUs YacTHIlbi BOKPYT
BeKTOpa B. [lBurasch ¢ yCKOpeHueM (LeHTPOCTPEMHTEAbHEIM ), MOAY b
KOTOPOro a = Fy/m, YacTHLA H3JYyYaeT dHeprHio, braronaps ueMy ee
KHHETHYECKasd HEePrus B MOMEepEeYHOM HalPABIEHUH CTPEMUTCS K
HYJI0, 2 CaMo ABH)keHHe Npekpamaercsa (v — 0). FiMes otanunyio or
HyJIA IOCTOAHHYIO NPOAOABHYIO COCTABASIOIYIO CKOPOCTH, YaCTHIIA
ABMIKETCH B/OJIb MATHUTHOTO [10J15. DTOT Pe3y IbTaT JErKQ NPUMEHUTh
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K JIO00MY KOJHYECTBY YaCTHL, KOTOPhle ABHXKYTCSA BMECTE, T.€, K JII0-
foit Macce raza.

33. CreacTeue JIeHCTBHA MATHUTHOTO Noas [aNakTHKY, KOTODAS HC-
KPHUBJSET IBUIKEHME YACTHIl, YEM VIJIHHSAET MX HAXOKIACHUE B IPAHH-
nax lanakruxu.

34. Het. KocMuueckoe npocTpaHCTBO NPOHE3BIBAIOT, KPOME 3JIEKT-
POMATHUTHEIX BOJH, TIOTOKH 3/IEMEHTAPHBIX YACTHI[, MArHUTHBIE H I'Pa-
BHUTAIMOHHBIE TIOJsl, KOTOPblE HECYT pasHooGpasHyo MHGOPMALHKIO O
usmndeckux npoueccax 8o Beenennoi,

35. Heo6xoa1uM0 NPOC/IeanTh, OTKICHSIETCS JIH 3T0 U3TyYeHHe Mar-
HUTHBIM MojieM JeM/Td. ECIH OTKIIOHSETCS, TO 3TO MOTOK 3apskeHHRIX
YaCTUIL, €CJIH HET — ~-JIYUH.

36. 3Ta 3Beaia COCTOMT M3 AaHTHBEIIECTBRA.

37. PaanoBoiHsl He IOTIOMIAIOTCH KOCMHYECKOH NBLIBIO, €CJM TIbI-
JIMHKH HEHOHU3MPOBAHBL

38. HeoOxoa1Mo CPaBHMTD €€ € APYTHMH F/IakTHKAaMH, UMEIOITHMH
MoA00HbII 3BE3AHBIA COCTAB M PA3MEPHI, CIIHPAJbHAS CTPYKTYpa KOTO-
PHIX U3BECTHA.

39. Cuerrp lanmakTukn — 310 CYMMAPHBLA CEKTP BCEX 3Be3/l, BXO-
aAUInX B Hee. [10CKOBKY 3B€3/1bI MOTYT UMETh Pa3HoobpasHble CKOpoc-
TH (M0 MOAYJTIO H HAMPABIEHHIO), TO UX CTIEKTPAAbHBIE THHHH CMeI]e-
Hbl [0-pasHomy (addert Jomaepa). 310 U 0OYCICBIMBaET UX pacLiu-
peHue,

40. ManoseposTHo. PaccTOSHUS MeXAY 3B€31aMU B TaTaKTHKAX Ha-
CTOJNBKO BeJHKO, yTo CONHIlE ¢ NIaHEeTAMH TIPH CTOIKHOBEHMH TATAK-
THK MOXET TIPOHATH BO3JIE 3Be3/ APYToil ranakTHKy 6e3 CTONKHOBEHUH ¢
HUMM,

41. Braroaps 60JbI10MH SIPKOCTH THTAHTH M CREPXTHTAHTH OTIPE/e-
JISTEOT CBETHMOCTD TAJIAKTHK, ONPeesas UX [[BeT.

42. B ronyboi TalakTHKe, TaK KaK B Hell MHOTC MOJIOABIX 3BE3/ CIEK-
TpalbHEIX KAaccos O, B, A, 1.e. BO3HHKIINX HegapHo, OyeBHIHO, B Hel
U B HACTOSIIleE BPEMs MPOUCXOIUT 3Be3ioobpasoBaiie. KpacHas ranak-
THKA 3AMOHEHA B OCHOBHOM KPACHBIMM THTAHTAMM CTIEKTPATBLHBIX KIAC~
cos o, K, M — crapeimu 38e3gamu. B ueit iponece 6ypHoro aseszoobpa-
30BAHUSA JABHO 3aBepILIHJICH.

43. PaccesHHble 3Re3HbIe CKOTIMeHUA, OueBH/HO, TAJIAKTHKH B Ce-
MeHCTBE UMEIDT 0bIIee TTPOUCXOKAEHHE H OIMHAKOBEIA BO3PACT.

44. 1. B vaweii [anakTrke TOABKO HeGOMBIUAS 9ACTh 3B€3/] KOHIIEHT-
PUPYETCS B CKOILTEHMAX M ACCOLMAIIHAK, TOT/a KAK 1101aBJRioniee H0Ib-
ILHHCTBO TaflaKTHK 0ObeHHEHO B CKOTAeHusax. 2. Ecan paccrosHus
MENIY OMHKAUTITHMY TATAKTAKAMH B HECKOJTBKO JTECHTKOR Pa3 MPeBkI-
AT HX cOOCTBEHHBIE Pa3MeEPBL, TO CPeaHNe MEK3Be3/Hble PaccTod-
HUS B IeCATKH MIJLTHOHOB pad 60/Iblie, YeM [I0IepedHbIe Pa3Meph] 3834,

45, 114 37010 HeoHXOAUMO YOETTUTBCA, YTO V 3BE3 OTCYTCTRYIOT COO-
CTBEHHbIE IBUAKEHNA; HEOOXOAMMO H3MEPUTh JYUEBBIE CKOPOCTU 3BE3/ThI
W TANaKTHKH H YOEMHTLCS, YTO B 0G0MX CIy4asix OHM TIOYTH OIHHAKOBHI.
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46. Ecin TanmaxTHka BpalaeTcs, To UMeeT CIUTIGCHY ThIH, CoKaThIH BHA,
a ecayd He Bpamaercsi, To uMeer ¢popMy cdepsl (1apoobpasHyo).

47. IIoCKONBKY BCUBHIIKHA MPOHCXOAAT BOIH3U rajIak THIECKOH ILJ10C-
KOCTH, TO HEKOTOPbIE ¥3 HKX, HIIaroaaps CUILHOMY JIOTJIOLIEHHIO CBETA
MeX3Be3JHOM cpenofi, He BUAHEL B Hamed [anakTHke, Toraa Kak B Apy-
rHX raflakKTUKAxX OHH MOTYT ObITh XOPOIIO BHAHBI, €CJIM TOJIBKO HX Ha-
6JI01ATE HE «C pebpas.

48. Heo6xonumo coTorpathuporats [amakTHKY B CHUMOK CDaBHHTE
¢ TeM, KOTOPLIH cAefan B HpeabLrymuit xeas, Ecan Ha ¢ororpaduu Ia-
NaKTHKM NOSBUJIACH JONOTHHATENBHAS CRETIas TOYKA, KOTOPOH He OBLI10
paHee, TO BCOBIXHYTA CBEDXHOBAsI 3BE3/ia.

49. Ecan va cauMKe coTorpadupoBaHHbIil HebecHbIH 06BeKT BUAEH
KaK YETKHHA KPYXOK, To OH npeAcTassieT coboii asesny. Ecan ke o6bekT
umMeeT Ha dotorpadun xoTs Ol HeOONBIIOE PA3MBITOE OYepTaHUe WIH Y
Hero 3JIMITHYECKAs MTH KAKAsg-TO JpYyrad, He KPyroeas, hopma, To 310
laiakTHKA.

50. Ja, ecnu moToK (POTOHOB 3Be3Ab (TATAKTHKH) NTPOiiAET CKBO3b
CPEJLY, 3AlIOJTHEHHYIO PEJISITHBUCTCKUMH 3J1eKTpoHaMu. B npouecce CTOJIK-
HOBEeHKIl 3N1eKTPOHOB ¢ (pOTOHAMH 4aCTh SHEPIUH JNEKTPOHOB MOXET
nepegatbesa poronaM. B pesyanTare HX 4acToTa v YBEIHYHTCS, TOCKOb-
Ky v = E, rae E — aneprus ¢oTona.

51. V¥ xBaszapa u CKOTIJEHHS TATAKTHK HeOOXOANMO BbHIEBHTE OJJHHA-
KOBble <KpacHble CMeUIeHUa».

52. YuacTox Heba, B 4aCTHOCTH, MOXHO cdororpaduposaTh B peHT-
TEHOBCKMX Jy4aX, HHTEHCHBHOCTH KOTOPBIX V KBA3apOR 3HAYUTEIBHO
boabiite, yeM y 3Beaql. MzofipaxkeHne kBasapoB Ha doTorpadun 6yaer
Pe3Ko BHIIEASTHCA.

53. ¥YMeHBIIWTCA [T0 AHATIOTHY OXI2KACHUA PeasIbHOIC 1'a3a [IPH a/iia-
HaTHYeCKOM PacIIUPEHHM.

54. Ha paHHUX CTagusx paciiupeHusi, KOor/la TEMIIEPATypa BelllecTBa
HAQCTHTANA MHJLTHAPJGE KEJTRBUHOB.

53. PeMKTOBOE H3Iy'ieHHE PABHOMEPHO 3anoIHsAeT BCio BeeiteHHy 0,
CpoiicTBa Beenennoit onMHaKoBLI BO BCEX HAIPAaBJIEHUAX.

56. Tlaaneta, KOTOpast BpallaeTcss BOKPYT OJIHOTO KOMITOHEHTA ABOL-
HOM 3BE3/b], IeHCTBHEM JPYTOTO MOKET OBITh «BLIOPOLUEHAY B MEXK3BE3 -
Hoe pocTpaHcTBo. OIHAKO, ecH panuyc ee opOHTH HeGOBILOI, ee ABK-
MEHHe MOXKeT BBITh U ycTOHUHBBIM. TOIZA BBICOKHE TEMIEPATYPHBIC yC-
A0BUA He OyayT c1ocoOCTBOBATE BOSHHKHOREHUIO M PA3BHTHIO XKH3HH,

57. Her. Takast naaHeTa CBOMM caabbIM MPUTSKEHUEM He yaep-
AMT BO3Je ceOs aTMocdepy, 663 KOTOPOH Ha Heil He MOXeT CYILeCTBO-
RATh KUIND.

58. Her. Takvie MaccuBHBIE [LUIAHETH YAEDKHBAMU Obl BoaNe cefis
CBOIO [IePBOHAYA/NBHYI0 aTMocdhepy, KOTOpasi COCTANMA Obl TPeHMYIIe-
CTBCHHO K3 BOAOPOAA M TEIUA, T. €. U3 TeX JIEMEeHTOB, U3 KOTOPHIX B OC-
HOBHOM 00pa3oBanbl 3Be3abl. Takas armocdepa HeDAATONPUATHA 1
BO3HHKHOBEHNA MUSHEHHOH 1epBoocHoBI, O1HAKD, €CJIH Macca 1171a-

161



HeTH! npeBHIaeT Maccy OmuTepa B 5... 10 pas, T0 3T0 vike He NIaHETa,
a 3Be3a «KpACHBIN KapIHK».

59. Heo6xoaumo, YTOOE 3HRYHTENbHAA YacTh BOJIODOIA NEPBOHA-
YJaJ bHON CYOCTAHIMH IUTAHETHl, MPEXAE UeM PACCESTHCA B KOCMHYE-
CKOM IIPOCTPAHCTBE, YCIIena COeTUHUTHCA C KMCA0POAOM. 3TO ellle pa3
HaKJaABBaeT KeCcTKHe TpeOOBaHKWA K Macce TIAHETH H ee paccTod-
HHIO OT 3BE3BL.

60. 13 mpuMepa 3emau cileayer, 4To MPOIIECC Pa3sBUTHS OT HH3MINX
GOpM XKH3HH 10 BRICUIUX MPOUCXOIMA BO BpeMeHHU, NIpeBHIIAKNIEM
3,5 Mapa. ner, ['opAaure MacCHBHEIE 3Be3/k KnaccoB O, B, A, koTopele
IBOMOLHOHUPYIOT O4eHb ObICTPO, BO3HUKIY 3HAYHTEIBHO O3 AHEE 3TOT0
Bpemenu. Ecin 651 Bo3ie HMX CYIECTBOBATIH TIAHETHBIE CHCTEMB, TO
BbicUIMe OPMBI OPTAHH30BAHHOIM XII3HN Ha HUX 33 TAKOE BpeMsi He yCIe-
J11 OBl Pa3BUTHCH.

61. Ha nymme pagnosoaasl 0,21 M (21 cM). I71u BoHw cBOGOAHO
MIPOXOAAT CKBO3B 06010uKY 3eMau, He NorIomascs e, CUrHai Ha 3TON
I1MHe He NOTOLIAeTCA M MEK3Be3THbBIM BoAopoaoM. pyruM paseu-
ThIM LHBUIH3ALNAM OH Oy IET IOHATEH, TaK Kak M3/Iy4aeTcd HeTpaib-
HBIM BOAODPOAOM.

62. Ecau 6Bl paciuupenne BeeneHHON BHE3AMHO MPEKPaTHIOCE, TO
Hayajaoch OBl ee CKaTue, T.e. COMMKEHHE TATAaKTHK (OCHOBHBIX CTPYK-
TYPHHX KOMIIOHeHTOB BceneHHoll) nog AeiicTBHeM IPaBUTallHOHHOIO
HIPHTAXKeHMS,

63. He nmeet. llpu cBepXBHICOKUX MAOTHOCTAX MAaTeDVH, KOTODLIE,
OYEBMAHO, MOTJH OBITh Ha PAHHMX CTAAMAX IBOJIOLMY (pacilfipeHis )
BceseHHOI, TOHATHE BPEMEHH TEPAIO CBOH OOBIYHBIN cMbIcT, B Takux
YCJIOBUAX T€UEHIE BPeMEHM MOTJIO laXKe IPEKPATUTHCS, O BpeMeHH TIpe-
6piBanms BeeseHHOI B CBEPXYILTOTHEHHOM COCTOSIHUU (CHHTYISIDHOM )
BOOOIIEe HUMETO CKA3aTh HEMb3A.



NPUJIOKEHHE

1. OcHoBHEIe PHINYECKHE MOCTOSHHBIE

CKOpOCTb 3BYKA B BO3/YXE IIPHM HOPMATBHBIX

VOIOBHSTX oottt it e nnnaananr e anans a=33146m/c
CKOPOCTb CBETA B BAKYVME . .. .voeneeaennns c=2998-10°m/c
I'paBUTALMOHHAS TTOCTOSHHAN ...\ oeeveen... G =6,67 10" H - m?/kr?
HopMmaibshoe yekopenue cBobonioro najenus . g= 9,807 m/c?
TToCTOSHEAA ABOTAADO . o v ve eyt iaennns N, = 6,022 10% ymoap!
Monaspubiii 06beM MICAILHOTO Ta3a OPH
HOPMAJBHBIX YCIOBHAX . o vov v e ieneen V,=224-1073 »%/moib
UHCAO JIOMIMIATE - . e oo vee e envasaeneannnns N =2,687-108 73
YHuBepcaabHas Ta30Basd IOCTOSIHHAA .. ...... R = 8,314 s /{Momnb - K)
IMocTosuuaa BoapnMana . .. .....o.oooouno. ... k= 13811072 Ix/K
Nocrosnnas Qapanest . .......oovvreeernnenn, F=9,648-10* Kn/Monn
DIEKTPHYECKAA MOCTOAHHAS ... ..o vvenen .. £o=18,85-10"2 D/m
MarduTHas TOCTOAHHAR ... .\ vveerrvrennnn.., po =410 TH/M =
=1,257-10"%Tu/m

Macca aToMa BOIOPOMA ....oovvvirnrrennren.. my = 1,673 -10-% kr
Macca nokos:

BHEKTPOHA . ., 1oyt eaen, m,=9,109-10"% gr

111170101 - WU m, = 1,673 10 kr

HEATPOHA. . o\ et itae e ieen e anns m, = 1,675-10"% gr
DneMeHTAPHBLA 3eKTPHYECKHHE 3apag .. ... ... e=1,602.10-"Kx
OTHoureHe 3apA/a SIeKTPORR K T0 Macce . ... e/m, = 1,759 10! Ka/kr
OTHUHI@HHC MacCCHhL HpOTOHa K Macce
ATMEKTIOHA .+ 4t teteitaeeie e aieeveereren m,/m, = 1836,15
ATOMHAS EIMHUIA MACCH .« o vvrevnrenerinras. la.e.m =1,660-10-2 kr
TiocTosmmas [TnakKka .. .oooovveeeennnnaenen. h=16,626-10"%Ix ¢
Mocroaunas Credana— BoabuMaHa . ......... e =567 - 1078 Br/(M%- K%)
[MocrosHHaa BuHa . ..o et b=2897-10"%m K
Toctoanuas Punbepra {a2s gogopoa) . . . . . . R, =1,097 10" m!
TeMmieparypa TpOHHOH TOUKH BOAbI . .. ... .. ... T=27316 K (t=0,01°C)
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Hpodonrenue npuroients

2. IINOTHOCTL HEKOTOPBIX BEMIECTB p, KI/M>

Taepone eewecmea (npu Temmnepatype 293 K)

AJNMAZ .o 3,5-108
ATOMEHHH . ....vvvnnnns. 27108
Beron .......c..o.oio.l. 22.10°
BoabhpaM . ... 1,93-103
FepMarwif. . ............ 5,32-108
Tpadmr . ..o, 2.1-10°
JY6 oo 0,8-10°
HKemezo, CcTaib ........... 7.8-10°
3000TO ... 16,3- 103
Wpuamit ............... 22.4-10°
Kayayk .....oooooooe . 0,94 - 102
Kupmua ................. 1,5-10°
Koncranras .. ............ 39107
JaTyHb ... 8,5-103
Jea(0°Cy. oot 0,9-109
MaHrasuy ... ... 8.5-10°
Meab ..o 89-10°
HuKeauH .......covvvnn., 8.8-10°
HHKEAD . o ocvv et 8.9-103

HKudxocmu (npu remneparype 293 K)

ALETOI . ..o inens 0,8-10°
AHUIHH ... ..cvvinnnn.. 1,02-10°%
BeHauH .......ooviennn. 0,7- 103
Bersoa ............... 0,85 103
Bona:

TpW TeMnepa-

Type 277K ... ..., 1,0-103

MOPCKAS . ..o v 1,03-10°

TSREMAS . o oo eee . 1,06 - 107
Comnepue. .....ooo... .. 1,26 104
KepocuH .......oovvvenen. 0,8-103
Maco:

NOACOJMHEUHOE . . . . .. 0,93-103

tpaucopmaroproe . 0,89 - 107

MHHepa:leOC,

KACTODOBOE ......... 0,92 104
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Huxpom ..........coonet. 8,3-103
L83 0): 10 7.3 107
[Mapagun ................ 9,0- 102
[natveEa. . ............. 21,5- 107
[MopapeHHAR COAB ... ... .. 2,1-10°
Opobra................ 0,24-10%
CBHHEL..........o0oent 11,4-10°
Cepebpo ............... 10,5-10°
CHEr .......cooiiiiiiians 0,2-10°
Cmofa.........c.covvvnns 2.8-10°
CTekmo oKOHHOE ... ...... 2,5-10°
Vpaw ... ..., 19,0103
@appop ... 23-10?
IMHE ..o ii e 7.1-108
Yyryn beanti ............ 7,5-10°
Yyrymcephiit, . ..ovvvvnn .. 7,0-103
DBOHUT ... coeeeeeeenan 1,2-10°
Sutapp ... 11108
Hedpro ...t 0,9-10%
Hurpobensoa ............ 1,2-103
Pacteop cyandara

MeIH Hacemenyhir .. 1,15 - 107
PtyTh npu TeMnepary-

pe273K............ 13,6 10°
Cepoyraepos .......... 1,26-10°
Crummaap ............. 0,87 - 10°
CnupT 3THAOBBIIA,

METHAOBBIA . ... .. ... 0,79 - 103
AQHp cepHBIf . ... ...... 0,71-10°



[Ipodonxcerue npUIONCEHUS

(TIpH HOPMAJBHBIX YCIOBMSX: py = 1,013 10° [Ta, Ty = 273 K)

ABOT. o e 1,25
AMMUAK ... i vieininnnnnns 0,77
APIOH .....ooiniiiinniann 1,78
AUCTHIIEH . . oot vi e ee s 1,17
Bytam .......... ..o 0,6

Boaopoa . ... 0,09
Boagyx ............c.oo..... 1,29
Teambi. ..ot 0,18

Kucaopop. ....oovv et 1,43
Kpunton ................... 3,74
KceHOH . ..o 3,85
Metan ... ... ..., 0,72
Heon ... ... iiaeeinn. 0,9

[poma...........ccovvvne. 2,01
VYIACKHMCABIHATAR .. ... onnn . 1,98
X.ﬂOp ....................... 3,2

3. YienbHas TENAOEMKOCTh HeKoTopbIX Bemects ¢, Jlk/(kr- K)

Teepdvie sewecmea

ATOMHHAR ... ... .o.oooo.. 880 Mapadud .. ..ooooooviiien, 3200
BeTOH .....oviieanieinens 920 IMecok oo 970
HAepeno (eab, cocha) ... ... 2700 TIAaTHHA . . o oo eeeen 125
JKene3o, CTank, HUKEADb . .. ... 460 Cepa ... 712
G 10% 10 v+ T 125 CBHHELL. . ....vovvvenanenn, 120
Kupnuu ...t 750 Cepebpo ..........ocvvein.n, 250
JATyHB ..o 380 05 7S] F; (o T 840
Jea(cuery. ... ... 2090 LIeMEHT ... oovniviaenen e 800
Meab ..o 380 IIHE . e eees 400
Hapranmu .. ... 1300 GyryH ..o 550
(95, (o) U 230
sKudwocmu

Boaa ...l 4187 Macao rpancthopmartoproe . 2093
IAMUCPHH . e eeaen 2430 PTYTh ovvvriinaiiinin, 125
HKedezo. ...t 830 CHHpT 9THIOBBU . ... .. ... 2430
Kepocwa................... 2140 CRUIHAAD - o ovovenennns 1760
Macao MalMHHOe .. ... ... .. 2100 Dup cepHBLi ... 2330

I'a3or (PU MOCTOAHHOM [[@BACHUH )

ABOT. .. oo 1000
AMMMAK ... oL 2100
Bogopoa .................. 14300
Bojsmosinap............... 2130

Bosmyx ................l 1000
Temmil. .. i 5200
Kncaopod..........ooooen 920
YeAeKUCAWA a3 . ... ... 880



ITpodonacente npuroxcenus

4. Y nenbHas TeIVIOTA CTOPAHUA HEKOTOPHIX BeuecTs g, s /Kr

Teepdoe monauso

Bypbiii yroab. .. .......... 9,3-10¢ Kamenunrii yross:

lpeBecHbIC YYPKH . ....... 1,5-107 Mapku A-1.......... 2,05 107

JlpeBecHLIil yroap ........ 31107 JOHEIKHA. . ......... 2,55- 107

JpoBacyxue ............. 8,3 10° axubaCTyacKUi ... .. 1,63- 107
Koke ... iiiiii. 3,03-107
Mopox....covvvvenevnnnn. 3,0-10%
Topd ..ot 1,5.107

Kudroe monauso

Beusun, vedThb ... ........ 46107 JIMTpOHH. . ...ovvv v 4,33-107
JusensHoe ropioyee . .. ... 4,2-107 MagyT . ..ooovreeeennnns, 4,0-107
Kepocun................. 4,4-107 Crupratuaoseifi. . ..... ., 2,7-107

Tazoobpasnoce moniuso
(mast 1 M3 TPH HOPMAJIBHBIX YCAOBHAX)

TenepatopHblii ras. . ...... 55-108 IpupoaHebiiras ........ 3,55 107
Kokcoppifiraz.......... 1,64 107 CPeTHALHLIATA3 ......... 21107
JomMennbiiirasz ........... 3,7-108

3. Temneparypa KMNEHUs ¥ YAeIbHAs TEIUIOTa NapoodpasoBanus
NIPH TEMIIEPATYPE KHIICHUA

Beurectbo T K t,°C r, Jx /KT
AMMHUAK 239,6 —334 1,37 - 108
A1tleToH 329,2 56,2 520-10°
Benaun 423 150 3,00-10°
Boaa o6e19nas 373 100 2,26 - 108
Bona raxenan 374,43 101,43 2,06- 108
Boaayx 81 ~192 2,10-10°
Keneao 3023 2750 5,80 104
PryTs 630 357 2,85- 19
Cxununap 433 160 2,94 - 10%
CnMpT 3THAOBLIT 351 78 8,57 - 109
Opeon-12 243,2 —29,8 1,68-10°
Shup cepHbIit 308 35 3,52 10°
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Mpodorxcenue npurorenus

6. /lapneHMe HACBLILIEHHOIO BOJAHOTO NMAapa
H €ro IVIOTHOCTh APY Pa3aJHYHbIX TEMAEPATYpax

. -3 . -3
t°C p. klla pxrl/(iﬁ’ t,°C p, klla pKTI/(l)\-l3.
-10 0,260 2,14 16 1,813 13,6
-5 0,401 3,24 17 1,933 14,5
—4 0,437 3,51 18 2,066 15,4
-3 0,476 3,81 19 2,199 16,3
~2 0,517 4,13 20 2,333 17,3
-1 0,563 4,47 21 2,493 18,8
0 0,613 4,80 22 2,639 19,4
1 0,653 5,20 23 2,813 20,6
2 0,706 5,60 24 2,986 218
3 4,760 6,00 25 3,173 23,0
4 0,813 6,40 26 3,359 24,4
5 0,880 6,80 27 3,559 25,8
6 0,933 7,30 28 3,786 27,2
7 1,000 7,30 29 3,999 28,7
8 1,066 3,30 30 4,239 303
9 1,146 8,80 40 7,371 31,2
10 1,226 9,40 50 12,33 83,0
11 1,306 10,0 60 19,92 130,0
12 1,399 10,7 BO 47,33 293
13 1,492 11,4 100 101,3 598
14 1,599 12,1 120 198,5 1123
15 1,706 12,8 160 618,0 3259
200 1554 7763
7. Moayap ynpyrocts HekoTopbix Beiiects £, I'lla
ATOMIHHH ......covvininnnnnn 70 Mean . ... i 130
BeToH ....ooovvi e 20 CBHHELL. ..o iinenennnrns 17
Keraezo.......oveiiiiiiinn.. 200 (9521, ) U 220
Kuprmy ... 28 b 52 5.7 ; S 90
JIATYHD ... 110

8. TemnepaTypa KUTIEHHA H YAeabHAA TEI0TA NapooGpa3opaHns
BOJABI NPH PA3AHYHBIX AABJEHUAX

£°C | AMIa | v t°C aMIa | v
10 0,001 2,47 197,4 1,47 1,95

100 0,1 2,26 346 15,7 0,9

151 0,49 2,11 374,15 | 221 0
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IHpodonxcenue npusoxcenis

9. TemMneparypa XHIeHHs M KPUTHYECKHE TApPAMETPbI
HEKOTOPBIX BENICCTH

Kputdueckie napaMerph

B Temnepartypa
€INEeCTBO xutienns £ °C TeMmneparypa AaBIeHue
’ txP' °C P 105 Na

Bona 100 374,15 2213
CrupT 3TUNOBBIH 78 2431 63
Sdup 35 1938 35,6
Keenon —108 18,76 157,64
Kucropon - 183 —1184 49,7
Apron — 186 —122,4 48
Kpunron —193 —-63.62 54,27
Asor — 196 —147,1 33,5
Heon - 246 — 2287 26,9
Banopoxn —253 —241 12,8
Tenuit —269 —2679 2,25

10. Temneparypa nIaABJEHNA U YIEADHAN TETLIOTA NNABIEHHA
TBEPbIX BelIECTB NPH TEMIIEPATYPE IUIABIEHHA

Bemectso T K ton °C N, [LK/KT
AnoMUHHIT 932 659 3,80-10°
Boaza, nea 273 0 3,35.105
Boja Tagenas 276,82 3,82 3,16 . 10°
Boabdpam 3683 3410 2,60 - 10*
Keneso 1803 1530 2,70-10°
3onoro 1337 1064 6,60 - 104
Mesb 1356 1083 1,80- 105
Hadramun 353 80 1,51-105
Q080 505 232 5,80 104
PryTs 234 -39 1,25-104
CauHeL 600 327 2,50 104
Cepa 385,8 1128 550104
Cepetipo 1233 960 8,80 104
Cnnas Byaa* 341 68 3,20- 104
Cranme 1673 1400 2,10-10°
JREETVYS 692 419 1,18 10°
Yyryn Hensrid 1473 1200 1,30 103
Yyrys cepsiil 1423 1150 9,70 - 101

* B cocraB cnnaBa Byaa ¢ ykasaHHO! TeMnepaTypoit nnasfess xo2at 30 % sucMmy-
Ta, 25% cepHua, 12,5 % onosa, 12,5% xagMua.
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11. TloBepXHOCTHOE HATSXKeHHe HEKOTOPLIX BeecTs a, H/M

(ipu remniepatype 293 K)

AUETOH .. ..ooviiiiiniaens 0,024 Pacteop cynpara Mean .. .. 0,074
Beusun ......oiiiin i, 0,029 MeLIBHBIH PACTBOP .. ... .. .. 0,040
Boma .....oovvvininnnn 0,072 PryTe oo 0.470
Chumeepun. ...l 0,059 CEHMMAAP .......cooivvnns 0,027
Kepocua. ...l 0,024 Croupr 2Tunosbli.......... 0,022
Mac10 KacTopoBoe ...... ... 0,033 APUP. .o 0,017
MOJOKO ...ovvvvivniiinnnns 0,045

12, KoadpunuenTs! AHHEeHROr0 PACHIHPEHNA
TBEPIbIX BemecTs o, K1

ATIOMHHUHE, JHOp-

AMIOMHHEIE . .. ... ..., 23-10-3
Bertow, uement .... (1..1,4)-10-3
Bpowsa ................ 1,8-10°3
Boapdpam ... 4.10°%
Keneazo, cranb ......... 1,2.10-5
JGT3%: [0 v o S, 1,4-10-3
Husap*.................. 61077
JIATYHD <o oeeeeenneans 1,9-10°3
Meab.....ovvvivinenns. 1,7-10-°
Hukenn.......ooo... .. 1,28 - 103

OnoBo.......covvvennn. 2,1.10-3
IMaoartvuHa. ... .oovvveennnn. 9.10-8
IMAaTHHHT ..o eaenes 9.10-
CBHHEIl. . ... ot 29.-10-
Crexno:

OKOHHOE . . ..ovvtvn. 9.10-%

KBapIEBOE .. .......... 6-10°7
TIMHK . ooeveaann 29.10°3
yryH .ooooienieee e 1,0-10-35
G T70) 117 0 AU 70103

13. KoadpuumenTs o6pemMuoro pacmupenus xagkocreii 5, K-1

ADETOH ..\ vvevneenenne 1,5-10-3
BeHaum .. ... oovoeveeen. 1,0-10-3
Bona npu remneparype, °C:
3..10 L.l 531079
10,200, ... 1,510
20,.40............. 3,02-10-4
40..60. . ........... 458104
60..80............. 5,87 104

80..100 ........... 7,02. 10~

| 5700145171 AR 5,0-10-4
Kepocun ............... 1,0-10-8
Maco Tpancdopma-

TOPHOE ............. 6,0-10*
Hedrs . .ooooveoin 1,010
PTyte ..o i8.10-4
CepHas KMCA0TR. ... ... . 57-10
CunpT 3THIOBLIH . . . . ... 1,1-10-3
Oup 9THAOBEIH ....... 1,6-10-?

* B cocTan HHBapa BXoAIT 64 % xenesa, 36% nuxes.
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14, [IludnexTpHYecKasa NPOHHUIIAEMOCTD £ HEKOTOPBIX BENIECTB

P20 17171 ; (R 84 Macno Tpanchopma-
Benaun ........ ... 23 TOPHOE ..\ ovvvvnns 2,2.25
BakyyM......ooooiiiiiie 1 MpaMOp ...t 8.9
Boma ... 81 IMapaduu . ...t 2,2
Boaanmpu 0°C ................ 88 Mapadunuposanyas bymara .. 2,
Bopopoa ................. 1,0003 Pesuma .................... 2.3
Bozayx upu aaBiexus, Pyrua ...l 130
MITa: Cepa ...l 3,6.4,3
01 .. .. ... 1,0006 Caioga. ..o vv e iieeas 6..9
10, 1,055 CMOIa STTOKCHIHAA . . v vvvuu 3.7
Bock ......ooiiiiiiiiinn 58 L0 =) (s (o 5..10
Chmmepur . ..ol 39 Dapdop ... 4..7
KepocHt . ...l 2,0 DOOHHT ..ot 2,7
Jeampu —18°C ............. 3,2 Mermak .....ooovvvvinnnnnn.. 3.6
Avraps ... ..o o 2.8

15. ¥ zenpHoe CONPOTHBIIEHHE HEKOTOPHIX BemecTs p, OM-M

AmoMuHHE .. ... 2,7-10-8 (93 (1: 1 W 1,13-10-7

Boasdpam ............. 531078 QeMmuit ...l 89,5108
Keneso................ 99.10-8 MnaThHHa. ..oveeennn .. 1,05-10°7
ZOJ0TO oo vee e 2,2.10-8 PeoTall ......oovnvvvn.. 45107
KoHctaHTaH............ 4,7-10°7 PTyTe ..vvevninnnnn.. 9,54-10-7
JlaryHs ..o, 6,3-1078 Cousern............... 2,07-10-7
MaHTaHHH ... ..oonen. .. 39.10-7 Cepebpo . ..ovvvinnn.. 1,58 - 107
Meab..oooiiiiiiiiia. 1,68-10°7 Yroab ........... (4,0...5,0)- 103
Hukemun .............. 4,2-10°7 Dexpamb. .............. 1,1-10-%
Huxeab,............... 7.3-10-8 v . ................ 595-10-"
Huxpom .............. 1,05-10-6 CTaZb «.ovviniinnnnns 12-1077

16. TeMnepaTypHbiii K03 pHIMEHT CONPOTHRICHUA
HEKOTOPHIX BemecTn o, K

Bosbdpast . ..........o. 0,0050 HuxpoM, dexpans ........ 0,0002
Koncranta............ 0,000005 Peotan .................. 0,0004
Manranus ............. 0,000008 CTalIb .. iiiiiannnnnns 0,006
Hukeams ................ 0,0001 B2 %25 - S 0,002

170



IIpodoancenue npurONCeHUSR

17. BnexTpoxuMmuecKHil Y9KBUBAICHT
HEKOTOpBIX BeimecTs k, xr/Kn

Anromunuit ..., 932. 108
Boaopoa ............. 1,045.10°8
Keseso nByxsa-

JIEHTHOE .. ......... 2,89-107
Keeso Tpexra-

JIEHTHOE .. ...\, 1,83-10°7
30HOTO oo voiieennnns 6,81-107
Kamuit...........o... 4,052.107
Kanpouit ............ 2,077 107
Kucaopod. ............ 8,29.10-8
Marauit ... 1,26-10-7
Menab oanoBatenTHas. .. 6,6 1077

Mexs apyxpaentaas .. 3,29-10°7

Hatpuf.............. 2,383-10-7
Huxkens 18yxpa-

HEHTHBIH .......... 3,04-1077
Hukens Tpexsa-

JIEHTHBIH .......... 2,03 107
PryTe ...t 2,072-10-6
CBHHELl.............. 1,074 106
Cepebpo ............. 1,118-10-6
XAOp oo 367107
XpoM aByxBa-

JEHTHBIH .......... 279107
TIMEK ..o 3,388.10-7

18. TlokxasaTe/ib NpeIOMIICHMA HEKOTOPLIX BEKIECTB 7

ATIMAS . oo 2,42 Caxap ..o 1,36
AHIIHH ... iiniiiaeannnens 1,59 Cepoyraepos .....cvvveen... 1,63
ALETOH - cvveiin i, 1,36 CHABBHHE ...vvvvereennnnnn.. 1,49
Benzon 1,50 CREITMAAD .o ooeeennnnnnn, 1,51
Bomaa ............ o .. 1,33 COupT METUNOBBIH .......... 1,33
Boaoyx ...t 1,0003 CunpT aTHAOBBIH . .. .. .e. ... 1,36
Tnmuepus. . ... ........... 1,47 Crexno (serxuif KpoH) . . ... 1.5
KaMeHHAasi cOMb ... ......... 1,54 Crexno (pausT) .00 ts 1,6...1,8
Kpapn ................... ... 1,54 UeTIpexXX/I0PUCTLIA
Jem e, 1,31 h 2 = 10); (N 1,46
19. Macca HeKOTOPBIX H30TOIOB, a, e, M.*
JJeMenT HaoTon Macea DNeMeHT HaoTton Macca
Boaopon 1 1,00783 || ¥raepon 13C 13,00335
7H 2,01410 || Kucaopoxz 10 15,99491
{H 3.01605 || dTop BF 18,99843
lenuit He 3,01603 | Amomunni 14Al 26,98153
iHe 4,00260 || Docdop Hp 28,97867
JhrTuit SLi 6,01513 || Pagon Rn | 222,01922
iLi 7,01601 || Pamuii #%Ra | 226,02435
Bepumnnii iBe 8,00331 || ¥pau U 235,04299
iBe 9,01219 281 238,05006
Bop )z 11,00930 || Hermrrynuii 2UNp | 237,04706
¥roepor 2 12,00000 || IlxyTonmit Z%pu | 239,05122

* { a.e. M. pasHa Yy Macest usotona C.
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