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1. OPTAHU3AIIUA CAMOCTOSATEJBbHOM PABOTBI

1.1.0Opranu3aimoHHO-METOAMYECKHUE TaHHbIE JUCITUTUTHHBI

OO0muit 06beM 4acoB 10 BUAAM CaMOCTOSTENEHON paboTh
(u3 maba. 5.1 PIT]])

HaunmMeHoBaHue TeMbI WHIUBHYaIIbHbIC | CAMOCTOSTEIBLHOE
. noarorona MOJTrOTOBKA MOJICOTOBKA K
o edepara/acce JIOMAIIITTHE HByacHme sarsitusM (T1k3)
(padorsr)
pedep samanus (M/13) | Bompocos (CHB)
1 2 3 4 5 6 7
1 Kunematrka u TuHaMuKa 3 5 8
MaTepUaATbHON TOUKH
MexaHuKa TBEPIOTO Tea U
2 PA 3 6 12
CIUIONIHBIX Cpejt
3 OCHOBBI MOJICKYJISIPHO- 3 6 8
KUHETHYECKON TEOpUu
4 OCHOBBI TEPMOAWHAMUKY U 3 5 6
CTpOEHHE BELIESCTBA
5 |OmekrpocTaTnka 2 2 5
IlocTosiHHBIH
6 . 2 3 6
JNEKTPUUCSCKHI TOK
7 |9nekTpoMarHeTH3M 1 3 5
DNEeKTPOMArHUTHBIE
8 1 2 5
KOJIeOaHHUsI ¥ BOJIHBI
9 UnTepdepenmms u 3 2 6
Jpakius cBeTa
[Monsipu3aiust U qUCTIePCHst
10 PHSALIL T ARCHED 3 3 1
CBeTa
KBanToBbIE cBOMCTBA
11 |37€KTpOMArHUTHOTO 3 3 4
U3TYYCHUS
DOneMeHThl KBAaHTOBOM
12 |MexaHUKH U sIIepHOI 3 4 4

¢bu3ukn




2 METOAUYECKHUE PEKOMEHJAIIUU
1O IOATI'OTOBKE U3

WNunuBuayanbHele foMalnHue 3a1anus B popme PIIP BRINONMHSIOTCS IO BapuaHTaM
PIIP 1. Mexanuka, MmoJieKyJsIpHasi pU3UKA U TEPMOAMHAMHKA

Homepa 3apau nas  PIIP

ITocnenuss
Hugpa
HOMepa
3a4eTHOM 0 1 2 3 4 5 6 7 8 9
KHUXKKH
IIpeanocnen
HSsA
10,22,
0 10,28, | 1028 | 2027, | 1024, | 119,27, | 10,23 | 22 | 203, | 1031 | 20,32,
50.70, | 50,70, | 60,74 | 51,721 | 49,69, | 47.76 229 | 57,78, | 53,62, 55,
1 1,24.42, | 11,31, | 1,25.49, | 20,31, | 3,20,47, | 11,26, | 21,49, | 1,30,45, éé ig 1,23,32,
61, 5171, 63, 52,73, 65, 5477, | 6487, 76, o8| 52,63
) 2.25.41, | 12,33, | 2.26.42, | 22,32, | 2,24.50, | 12,31, | 22,43, | 2,30,46, | 12,29, | 2,25,34,
77, 52.72. 64, 53, 66, 67, 5372, | 69 94 67, 47.77. | 58.78
3 3,26, 43, | 13,35, | 3.30,45, | 13,38, | 13,33, | 13.39, | 23,32 | 3,29.48, | 13.21, | 3,26 49,
63, 53,73, 75, 5762, | 51,70, | 5573 | 4876, 69, 4363, 74,
1 430,44, | 14,38, | 4,29.46, | 24,39, | 426,41, | 14,36, | 24,41, | 421,47, | 14,32 | 4,30,42,
64, 55, 66, 76, 55, 78, 61, 57. 78, 77, 70, 50, 72, 63,
c 5,29, 45, | 15,39, | 5.21,48, | 21,36 | 530,43, | 15,35 | 25,30, | 532,43, | 15,22, | 5,29, 45,
65, 57, 68, 67, 58, | 77, 5666, | 4263, 77, a1, 64,
6 621,46, | 16,36, | 6.32,47, | 1534 | 6,29,44, | 16,38, | 26,31, | 6,22,50, | 16,23, | 6,21, 46,
75, 56, 62, 69, 59, 63, 58 68, | 4177, 63, 3551, 75
. 7.32.48, | 17,34, | 823,50, | 17,40, | 7,21.45, | 17,39, | 27.37, | 7.23.41, | 17,28, | 7,32 48,
76, 58, 78, 77, 5474, 64, 5062 | 60 74 72, 46,73, 76,
8 8,22, 47, ég ‘7‘8 823,50, | 25,37, | 83246 | 1836 | 28,50, | oo | 1824, | 82247,
67, 79, 77, 60, 71, 65, 54. 78, 70, 128,511 53 7g, 67,
9 9,23, 49, 522'0 9,28 41, | 18,27, | 922,48 | 19,34 | 29,45 | 924,42, | 19,31, | 9,23, 43,
69, e 63, 5172, 75, 60, 79, 64, 73, 57, 69,

3AJJAHUA 1JIA PIIP.

MexaHnuka

JlerxoBoii aBTOMOOMIE JMHOM | = 4,5 M, ABIXKYIIUHCS cO CKOPOCThIO U; = 90 KM/4, OOTOHSAET aBTOIOE3](

anuHoit |, = 15 M, aBmxymuiics co ckopocTeio U, =60 kM/4. OnpeaenuTs JIMHY ydacTka obrona L, T.e.

pacCcTosIHUE MEKAY TO‘IKOﬁ, B KOTOpOﬁ HGpC,HHI/Iﬁ 6aMnep aBTOMOOMIIS MMOpaBHACTCA € 3aJlHUM 6aMH€pOM
aBTOIIOC3Ja, H TO"IKOI\/’I, B KOTOpOﬁ Sa)_IHI/Iﬁ 6aMnep aBTOMOOUIIS MOpaBHACTCA C HNEPCAHUM 6aMl'[€p0M

1
asTonoesna. Kak usmenutcs L, eciu ckopocTh aBTOMOOMIISL yMEHBIIUTCS 10 Uy =75 KM/u?

C momouibl0 PEeHTIC€HOBCKOTO JIa3epa, pacloyioKeHHOro Ha KpyroBoi opoure H = 150 kM, Tpebyercs
YHHYTOXHUThH KPBUIATYIO PaKeTy JUTHHOM | = 5 M, IBMKYIIYIOCS TOPH30HTAIBHO CO CKOPOCThI0 U =300 m/c
Ha BeicoTe h = 15 M. Kakoe paccTosiHie MPOJICTUT pakeTa 3a MPOMEKYTOK BPEMEHH MeXIy "BrICTpesioM” H
ee nopaxeaneM? Creayer Jin BBOJUTH YIPEXKACHUE B HAIIPABJICHUE JIA3€PHOTO JIydya?

CKOpOCTh Tena, ABUXKYILIErocs NpsSMOIMHENHO, MEHSEeTCS MO 3aKOHy U = A+Bt+Ct?, rae 4 = 1 m/c;
B=3 m/c%; C= 6 m/c®. Kakoe paccTosiHue MPOUJET TeI0 K MOMEHTY BPEMEHH, KOT/1a €ro YyCKOPEHUE CTaHEeT
paBHEM a =21 M/c*?

Teno nBMXETCS BIOJb OCH X COIJIACHO YPaBHEHUIO X = A+Bt+Ct2+Dt3, rne B=2wm/c; C=1 M/Cz; D=10,5
m/c®. Kakoii myTh S OHO TIPOIi/IET 32 MPOMEKYTOK BPEMEHH, B TEUCHHE KOTOPOTO €ro yCKOPEHHE BO3PACTET C d;
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:SM/CZZ[OB.ZZHM/CZ?
CxopocTH ABYX TeJ, ABHXKYIIMXCS BIOIb OCH X, U3MEHSIOTCSA COIJIACHO ypaBHEHMAM U = A;+Bit+Cit 2y

v, = A2+B2t+C2t2, rae A =2 Mm/c; By =5 m/c? ; A,=10m/c;B,=1 M/ C=0C,=0,3 M/, [eproe Teno
CTapTyeT u3 Touku x; = (0, a BTOpoe - u3 Touku X; =10 M. Onpenenuts YCKOPESHUS TEll B MOMEHT, KOT/1a IIEPBOE
TEJIO JIOTOHHT BTOPOE.

MarepuanbpHasi TOYKa JABHXKETCS IO OKPY)XHOCTH panuyca R=10cM corjacHoO ypaBHCHUIO ¢ =
A+Bt+Ct2+Dt3, rae A=10pan, B =2 pax /c; C =1 pan /c2; D= 0,01 pan /c3. OnpenenuTs KHHETHIECKYIO
SHEPTHUI0 TOYKH uepe3 | MUH ABIKeHus, eciu ee Macca 10r.

KoopanHatsl 1ByX Tel, NBIDKYIIUXCS BIOIb OCH X, M3MEHSIOTCS COTIACHO YPaBHEHUSAM X;= A;+B;t+Cit 2 u
Xp = Ap+Bot+Cot? tae Aq =2 M; By =5 m/c ; A, =10m;By=1m/c; C = 0,7 m/c>, C,=03 m/c>. B kakoii
MOMEHT BPEMEHH CKOPOCTH TeJ OyIyT OMMHAKOBBI? HaifTut cpeIHIOr0 CKOPOCTH TEJ 38 3TOT MPOMEKYTOK BPEMEHH.
Yrinosas CKOpPOCTh TeNna, JBHXKYLIErocs IO OKPYKHOCTH paamyca 20cM, MeHAETCS IO 3aKOHY ( =

A+Bt+Ct? rne A = 5 pax /c; B=2 pax /¢’ C= 0,5 pax /c®. C xakuM ycKopeHHeM GyeT JABUraThes TEIO
gepe3 5c mocie Havana ABMKeHHs? Ormpenenure cpelHee YIJIOBOE YCKOpPEHHE [JBHXKEHHUS 3a 3TOT
MPOMEXKYTOK BPEMEHU.

Ha omHOopomusrii Gapaban mMaccoit M=3 kr neicTByeT TopMo3sumii MomMeHT M = 15 MH'M Tak, uTo yrioBas
CKOpOCTh ® OapabaHa MEHSETCS CO BPEMEHEM COTIacHO ypaBHeHHI0 o= B+Ct, rme B = 16 ¢t c=-1c¢%
Omnpenenuts: 1) nuamerp 6apabana; 2) 4nuciio 060pOTOB, KOTOPOE OH CAETACT A0 MOJTHOH OCTAHOBKH.

Iepen aBTomMoOmIeM «Kurymm», IBIKyIHMMcs co ckopocTbio 80 kM/4, Ha paccTossHUH 10 M OT HEro BHE3aITHO
HOSIBJISIETCS TPY30BUK. KakuM JOJDKHO OBITh MHUHHUMAIBHOE YCKOpEHHE TOPMOXKeHHUs «Kurynei», yToObl He
MPOU30IILIO CTOJIKHOBEHHUS, €CJIU TPY30BHK JIBUKETCS PABHOMEPHO CO CKOPOCTHIO 44 KM/u?

3a mammno# «JKurymam», KoTopas exaiga co CKOpocThio 54 km/4, Ha paccrosaud 20 M okazaics «KAMA3y,
IBIDKYIIUICS co ckopocThio 90 km/4. KakuMm mOMmKHO OBITP MUHHUMAaJbHOE yCKOpeHHe «JKurymeir», 4ToObI
WHTEpBaJl MEXAYy MallMHAMH OcTaBaics He MeHee SM? JIBmkeHue «Kurynei» cUuTaTh paBHOYCKOPEHHBIM,
«KAMA3a» - paBHOMEpHBIM.

JIBa aBTOMOOMIIS IBIKYTCS IO IIOCCE TIO CICTYIOIINM 3aKOHAM: X; = 5t+0,2t2 U X, = 24-4t. Hatiti Bpems to u
MECTO Xo UX BeTpeud. OmnpeienuTh MECTO HaXOXKAEHHS IIePBOr0 aBTOMOOWIIS X; B MOMEHT BPEMEHH, KOrJa
BTOPOH HAXOJHJICS B TOUKE X, =0Mm.

JlBa Tena JBIDKYTCS TAK, 9TO MX KOODIAMHATHI M3MEHSIOTCS COIACHO 3aKOHAM: X, =-3+2t+t% i X, = 7-8t+t
OnpenenuTs OTHOCUTENBFHYIO CKOPOCTh TeNl B MOMEHT MX BCTPEUH.

ABTOMOOWJIP HAYMHACT CITYCKAThCS C TOPHI 0€3 Ha4aabHOH CKOPOCTH U 32 1 MUHYTY IPHOOpETaeT CKOPOCTh 27
kM/4. OZIHOBPEMEHHO HaBCTpeuy eMy HAuMHAeT MOJBbEM B TOPY aBTOMOOMIIb, UMEIOIINI HAYaJIbHYIO CKOPOCTh
20 m/c. 3a 1 MHHYTY CKOPOCTh BTOPOTO aBTOMOOWIIsS yMmeHbInaeTcs a0 8 m/c. Kakoe paccrosiHue OymeT
paszenate aBTromMoOwnn 4epe3 Bpems 80c mmociie Hadajga JIBIKEHUS, €ClU JJIMHA TOphl 2 kM? JIBrkeHue
ABTOMOOWIIEH CYMTATh PAaBHOYCKOPEHHBIM.

Mumo mocra JIIIC mporien aBTOMOOHIIb, KOTOPBIA JBUTAICS C MOCTOSHHOW CKOPOCTBhIO 72 kMm/4. Uepes 2
MHHYTBI OT 1T0CTa OIPABHMJICS B TOM K€ HAIlPaBJICHHH BTOPOI aBTOMOOMIIb, KOTOPBIH B TeueHHe 25 ¢ ABurancs
paBHOYCKOpeHHO. JlocTHrHyB ckocTtu 90 KM/4, OH Aajee ABMKETCS paBHOMEPHO. Uepes kakoe BpeMsl, CIUTast OT
Hayajla JIBW)KCHHS BTOPOTO aBTOMOOWJIS, M Ha KaKOM PAcCTOSIHUHM OT II0CTa BTOPOHW aBTOMOOWMIIb JOTOHHT
TepPBHIiT?

I'py3oBuk B3su1 Ha OyKCHp JIETKOBOW aBTOMOOWIb Maccoi 2T W, ABHTasCh PaBHOYCKOPEHHO, 3a 50 cekyHI
mpoexan 400mM. Ha CKOJNBKO TIpH 3TOM YAJUHSETCS TPOC, COCIUHSIONINN aBTOMOOWIIN, €CIH €ro XECTKOCTb
k=2-10° H/m? TPEHUE HE YYUTHIBATD.

Ecmu x teny npunoxuts cuny 120 H nog yrnom 60° x TOPHU30HTY, TO TeJo Oyner nBuUrarTbesi paBHOMepHO. C
KAKHM YCKOPEHHEM OyJeT ABHIaThCs TEJO, eCIH Ty e CHIy NpuIoxkuth mox yraom 30° k ropusonty? Macca
Tema 25kr.

Marautr A Maccoit 5 Kr mpuTAruBaeTCs K cTeHke ¢ cuiod F;=5 H. Ecam k MarHuty mpuioXWTh €Iie CUIy
F,=20 H, manpasiennyio BBepx n coctapisronryio 30° co CTEHKOH, TO Kyla M ¢ KAKHM YCKOpPEHHEM OyJer
nmeuratecst MarHuUT? Kosddumment TpeHns Mexnay cteHkod u marautoM P=0,2. Ilpm Kakux 3HAYCHHAX
K03 PHIIMEHTa MarHUT He OyIIeT JBUTATHCS?

Kakyro pabory coBepuiaer aBuratenab aBToMoOmist «OKurymm» maccoi 1,31, Ha mepBBIX 75M IyTH, €CIIK 3TO
paccTosiHne aBTOMOOWIIL mpoxoauT 3a Bpemst 10c? Koadduuuent conporusnenust apwxenuro pasen 0,05.
Uemy Oyzaet paBHa paboTa CHIIBI TSOKECTH HAa 9TOM y4acTKe MyTH?

Tpancnoprep nMogHUMAET MECOK B Ky30B aBTOMOOWms. JlJTMHA JEHTHI TpaHCIOpTEpa 3M, Yroil HaKIOHA €€ K
ropusonty 30°. KITJI tpancrmoprepa 85%. MOIHOCTh pa3BHBaeMasi SIEKTPOIBHraTeeM TpPAHCIOpTEpa 3,5
kBT. 3a Kakoe BpeMs TpaHCIIOPTEP 3arpy3UT 6 TOHH mecka’?

Teno maccoil B 5 Kr ynapsieTcs 0 HENOIBUIXKHOE TEJIO Macco 2,5 Kr, KOTOpoe IOcCie ynapa HauuHaeT
JBUraTthbcsi ¢ KuHeTHueckoil sHepruet B 5 JIk. CumTas ynap LEHTpaldbHbIM M HEYNPYyTUM, HalTH
KMHETHYECKYIO SHEPTHUIO NIEPBOTO TEJA A0 U MOCie yaapa.
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Caaro maccoit 100kr 3a0uBatoT B TpyHT Korpom Maccoi 400kr. Komep cB0O0IHO MagaeT ¢ BHICOTHI 5 M, ¥ TIPH
Ka)XJIOM €ro yzape cBas OIyCKaeTcs Ha IiyOuHy 25cM. OmnpenenuTs Cuily CONpPOTUBICHHS TPYHTA, CUUTAs €€
nocrosiHHo|, ¥ KITJI yaapa xonpa o cBato.

Temo mMaccoit B 3 K IBIKETCS CO CKOPOCTBIO 4 M/C M yapseTcs O HEMOIBI)KHOE TeJI0 TaKoi ke Macchl. Cunras
yJiap UEHTPaIbHBIM U HEYNPYTHM, HAlTH KOJINYECTBO TEIUIa, BBIJCIHUBIIEECS P yaape.

Hlap maccoid m = 1 kr, karsmuiics 0e3 CKOJbKEHHs, YAAapsieTcs O CTEHKY M OTKaThIBAeTCS OT Hee.
CxopocTps mapa no ymapa creHKy v; = 0.1 m/c, mocne ymapa v, = 0,08 m/c. Haliti konmdecTBo Temna,
BBIICJIMBILIEECS] TIPH yAApE.

O0pyY M IHCK MMCIOT OJMHAKOBYIO Maccy M KaTiTcAd 0€3 CKOJBXKCHHSA C ONMHAKOBOW JHMHEHHON
ckopocTblo v. Kunerndeckast sneprust oopyua 40 J[x. HaiiTh kuHeTH4eckyro

SHEPTUIo JHCKa.

CranpHoii mapuk Maccoii m = 20r, magaet ¢ BbicoTol hy =1 M Ha

CTaJbHYI0 IUIMTY, OTCKaKMBA€T OT Hee Ha BeIcoTy h, - 0,81 M. Haiirm

KOJIMYECTBO TEIUIA, BBIICIUBILICECS IIPH yAape.

HemoasmkHeIii MaxoBuK Imoj aeicrBueM MomenTta cuin M= 0,8 H-m HaumnHaer

Bpamatbess U 4epe3 t = 2 ¢ pmemaer N = 8 oOoportoB. OnpenenuT MOMEHT

WHEpIHMH J MaXxOBUKa U €ro YIJIOBYIO CKOPOCTh ®; uepe3 t; = 1 ¢ mocne Hadana

JBUKCHUA.

JluneitHast ckOpocTh U TOYEK, pPACIONOXKEHHBIX Ha OOKOBOW MOBEPXHOCTH
BpAIAIOIIErocsl OJHOPOJHOTO LWIMHApPA, MEHSIETCS CO BPEMEHEM COTJIACHO
ypaBueHuo U =A+Dt, rne A =0,5 m/c; D=1 M/, Onpenenuts MOMEHT CuI M, Puc.16
JEHCTBYIOINMX Ha LIIMHAD, €CIM ero Macca paBHa M = 3 kr, a auametp paseH d = 10 cm. CkoJbpKo 000pOTOB
cAenaeT UIMHApP 3a Bpems t =3 ¢?

TBepaoe Tello HacaXXeHO Ha TOPU3OHTAJIBbHYIO OCh, IPOXOASAIIYI0 Yepe3 ero 1eHTp macc (puc.16). Ha 1y
)K€ OCh Haca)XeH JIerKWH OJIOK paauyca I=5cM, XKEeCTKO MpHKperieHHbIH K Teny. K cBoOOAHOMY KOHIY
HUTH, HAMOTaHHOU Ha OJIOK, moaBemeHa rups maccel m=100z. I'upto ormyckator. Uepes Bpems t=2c onHa
omyckaetcs Ha paccrosiaue h=30cu. Haiimire MOMEHT HHEPLIUH Tela.

Ban maccoii 100 kr u pamgmycom 5 cM Bpamaercsi ¢ 4actotoit 8 06/c. K munmuHaprmyeckolr TOBEPXHOCTH Bajia
MPKUMAIOT TOPMO3HYIO KooKy cuiioit 40 H, mox neiictBuemM KoTopoil Ban octaHaBiuBaercs 3a Bpems 10C.
Onpenenure KOIQPUIUESHT TPEHHUS MEXKTY BAIOM U KOJIOJKOH.

CIutomHo# IUIWHAP MAacChl M;=1Kr Haca’keH Ha TOPU3OHTAIBHYIO0 OCh. Ha IUIMHIp HaMOTaH IIHYp, K
CBOOOJHOMY KOHIIy KOTOPOTrO TMoOJBeleHa THupst Macchl mp=5002. C KakuM YCKOPEHHEM CTaHET
OITyCKaTbCsl TUPSA, €ClM €€ OTIYCTUTh? ONpenesuTh KUHETHYECKYIO YHEPTHIO
CHCTEMBI 4epe3 2¢ Mociie Havalla JABMKESHHSI.

Ha crynenuarterii 1ummHgpudeckwii Onok  (puc.17) HaMoTaHBl B

MIPOTUBOIOJIOKHBIX HANPABICHUSX IBE€ HUTH C IOJBEHICHHBIMH K HHUM \
rpysamu Maccel My=200r u m,=400r Halinute ycxkopeHue rpysos u cuiay [ R
HaTSDKeHUs  HUTed. MoMeHT uHepuuu  OJoka 0,68Kkr "M%, panuyc !
COOTBETCTBYIOIIUX y4acTKOB 0yioka Ry =6¢cMm u Ry=10cm. \/

Ha MaXxoBUK, Haca)KCHHBIH Ha KOJICHYATHI Baj JABUraTesii BHYTPEHHETO
CropaHusi, HaMOTaHa BEpEBKa, JIEPHYB 3a KOTOPYIO MOXXHO pacKpyTHTh
MaxoBHK W 3aIlyCTHTh IBHUrateib. KakoBa NOMKHA OBITH JiMHA BEpeBKH |,

€CJIM M3BECTHO: CHJIa HATsKeHHs BepeBkH paBHa F= 160 H; cymmaphbIit |:|m1
MOMEHT MHEPIMH MAXOBHKA M KOJEHYATOro Bana paBeH J=027 kr-wm’;

JIBUTATEIh 3aIllyCKAeTCsl MPU YacTOTe BpallleHUss MaxoBuka N = 280 06/MuH? I:I m;

Ha Bamuk pagmyca lcM IIIOTHO HacakeH CIDIOIIHOM auck (puc.18). MomeHT 7T
WHEPLUU dTOU CUCTEMBI OTHOCUTEIBHO OCH 0,8Kr~M2, Macca Zxe. Ha Banux .1
CHMMETPUYHO HamMoTaHbl JBe HHTH. C KakKUM YCKOpEeHHeM OyIeT
ONyCKaTbCsl CHUCTEMa, €CliM €€ OTHyCTUTh? OnpeneiauTe CHUibl HATSKEHUS
HUTEH.

)

Porop Hekoroporo arperara CHa0XeH JHCKOBBIM TOPMO30M. OJTOT TOPMO3
COCTOUT W3 JABYX JHCKOB paamyca 15cM, OOUH M3 KOTOPHIX 3aKpEeIUIeH Ha OCH
poTopa, a IpyroM, JUIIEHHbIM BO3MOXHOCTH BPallaThCs, MOKET MPUKUMATHCA K Puc.18
nepBoMy ¢ crioi 100H. TopMo3 BKIFOYAIOT B MOMEHT, KOT/Ia pOTOP BPAIIAeTCs C

YIIOBOH CKOpOCThIO 50 paz/c. MOMEHT MHEpLMH pPOTOpa MecTe C IHCKOM TOpMo3a paBeH 0, 628kr-mP.
Kos¢pduuument tpenns mexnay auckamu paseH 0,25. Cuuras, 4TO CHiia paBHOMEPHO paclpejeseHa IIo
MOBEPXHOCTH JUCKOB ONPEIEINUTh CKOJIbKO 00OPOTOB ClEIaeT POTOP 10 MOJTHOW OCTAHOBKH.

(ITITITID

PacnonoxeHHbIl TOPU30HTAIBLHO OJHOPOIHBIA INUIMHAP Macchl 10kr Bpamaercs 0e3 TpeHHsS BOKpPYT
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CBOCH ocH TOJ IEHCTBHEM Tpy3a MAacChl 1KT, MPUKPEIJIEHHOTO K JISTKOW HUTH, HAMOTAHHOW Ha MHJIMHAP.
HaiiTi KHHeTHYECKYI0 SPHEPTHIO CHCTEMBI Yepe3 3,53¢ mocie Havana JIBHKCHHUS.

OIHOPOIHBIA CTEepXKEHb MIMHOW |M MOXET CBOOOIHO BpaImlaThCs OTHOCHTEIHHO TOPHU30HTAIBHOW OCH,
OTCTOSIIEH OT BEpXHETO KOHIA CTEP>KHS Ha paccTosiHhe 10cM. cTep:KeHb OTKJIOHWIN B TOPU30HTAIBLHOE
MOJIOXKEHUE W OTmycTwiu. Kakyro CKOpocTh OyAeT HMETh HUXKHHUN KOHEI[ CTEpPXHS B MOMCHT
MPOXOKICHUS MOJIOXKEHHS paBHOBECHS?

MarepuanpHasi Touka coBepuiaeT KosiebaHus mo 3akony X= 0,2cos (15xnt+m). Cunras, yto Macca TOYKH
100r, naliTu cuny, AEHUCTBYIOLYI0O Ha HEE B MOMEHT BpeMmeHU (=1 ¢, a TakKe KHUHETHYECKYIO0 U
MOTEHIMATIbHYIO SHEPTHH B 3TOT MOMEHT BpeMeHH. UeMy paBHa IOJHAs SHEPrus Tena?

JlBmkeHre Tenma Maccoil 2 Kr ommchiBaeTcs 3akoHoM X= 0,8sin (nt+m/2). OmnpenennTh SHEPTHIO
KOJICOJTFOIIEeTOCs Tella U MaKCUMAIIbHYIO CHITY, ACHCTBYIONYIO HA HETO.

KakoBa aMIuiutTyga rapMOHHYECKUX KoJIeOaHMIA Tella, eClU TOJIHAS dHEeprus koiebanui paBHa 10 [k, a
MaKCUMaJbHas CHia, NeHCTBYOmas Ha Tejo, F = 10°H?

IMoxHas »Heprus Teia, COBEPIIAIONICTO TapMOHMYECKHE KOJIeOaHUS 10 CHHYCOMIaIhbHOMY 3aKOHY paBHA
30 mk/x; MakcuManbHas cuia, nelcTBywomas Ha Teno, F=1,5 mH. HanucaTe 3akoH OBM)KEHHUS 3TOTO
Tela, eCJU MepUoa Kosiebanuu 2¢ U HayaiabHas (asa ¢o=n/3.

[TnaTdopma coBepmaeT rapMOHHYECKHE KOJIEOaHMS B TOPU3OHTAIBHOM MIIOCKOCTH € 4acToTod v =2 I'nm n
ammumatynoit 1 cM. Ha Tuatdopme JIeXHUT rpy3, Koddpdunuent tperus xoroporo o ruatpopmy pu=0,2.
Bynet nu rpy3 ckonb3uTh 1o miatdopme? OTBEeT 000CHOBATD.

Hamucath 3ak0oH TapMOHHUYECKHX KOJIEOAHHWI TOYKH, €CJIM €€ MaKCHMaJlbHOC YCKOpeHHe paBHO 49,3
CM/CZ, nepuoa KojebaHUH 2¢ M CMEIIEHHE TOYKHM OT IOJOKEHHS paBHOBECHUS B HayaJbHBIII MOMEHT
BpeMeHHU Xg = 2,5 cM. KosiebaHnus mpouCXoasT M0 3aKOHY CUHYCA.

OmnpenenuTs MakCHMalbHOE CMEIICHUE OT IOJIOKEHHUS paBHOBECHS Ipy3a mMaccoi 640 T, 3aKpereHHoro
Ha npyxuHe xxecTkocThio 400 H/M, ecii OH MPOXOIUT MOJIOKEHNE PABHOBECHS CO CKOPOCTHIO 1 M/C.

He6onboit rpy3 maccoit 100r moaBemieH Ha NpYXHHE M COBEpIIAeT TrapMOHHYECKHE KoJieOaHHUs.
W3BecTHO, 4TO HAMOOJbIIAs CKOPOCTh IPY3a Vmax = 0,1 M/C 1 HauboJbIlIee €ro OTKJIOHEHHE OT MOJIOKEHUS
PaBHOBECHS Xmax = 1cM. KakoBa jkeCTKOCTh NPY>KUHBI?

Touka coBepiliaeT rapMOHHUYECKHe KosiebaHust 1o 3akoHy x=5Sin (2t). Haiiti MOMEHT BpeMeHH, KOria BO3BpaLIAIOLIas
— -3 -3
CHJIa BIIEpBBIE ocTHria 3Ha4eHus F = 5 - 10™ H, a norernmansHas sHeprus crama E; = 6 - 10™ Tx.

NMrynbc Tea, COBEPIIAOIIETO TapMOHIYECKHE KOJeGaHus, M3MEHSIETCS CO BPEMEHEM IO 3aKOHY P = pg coS(

T T .
I t + E) , TJAC Po - MOJIOKUTCIIbHAA TOCTOSTHHAA. ‘-Iepe3 Kako€ BpEMs MOCJIC Havdajla ABUIKCHHA TCJIO BO BTOPOU

pa3 ZOCTUTHET MMOJIOKCHUA paBHOBeCI/I)I?

Teno maccoit m = 100 r pactsaruBaer npyxuHy Ha AX = 4,9cm. Uemy paBHaA NOJIHAsI >HEPTHUS
KOJIeOaHMH 3TOTO TeJa, eCIIM €r0 CMECTUTh 110 BEPTHUKAJIN Ha X = 10 cM 1 oTIycTUTH?

OrnpeieniuTh Maccy rpy3a, KoJIeOIIonerocs Ha npyxuHe xecTkocthio K = 300 H/M, ecnu nipu amrutury e
KonebaHuit A =2 cM OH UMeeT MAaKCUMATBHYIO CKOPOCTH Vmax = 3 M/C.

K mpyxnHe, BEpXHHH KOHEIl KOTOPOW 3aKpeIuieH, MojBemeH rpy3 maccoit m = 0,1 kr. XKecTtkocTh
npyxunbl K= 40 H/m. Onpeaenurs NEepHoA BEPTUKAIBHBIX KOJEOAHUH CUCTEMBl W aMIUTHUTYIY
KoJeOaHUi, eclM B HayaJbHBIH MOMEHT BPEMEHH Ipy3 OTTSHYT BHH3 OT IIOJIOKEHHsSI PaBHOBECHs Ha
paccrostaue Xo = 10 cM 1 eMy coob1IeHa CKOpocTh Vg = 3,5 M/c, HanpaBJIeHHAas! BBEPX.

I'py3 maccoit m = 200 r, noaBewleHHBIH Ha MpyxuHE )KecTkocThio K= 150 H/m, coBepmiaer
rapMOHHUYECKHE KOJIeOaHus C aMIDIUTy ol A = 2 cM. OnpeenuTh YHEPTUI0 U YacCTOTY KoJieOaHU Tpy3a.

TepMoauHamMuka.

Hekotopass macca rasa, 3anmmaromero odosem V; = 101, HaXoguTCs NOJA AaBICHUEM pi;= latM mpu
temmeparype T;= 27°C. T'a3 marpeBaror mpu moctosHHOM oObeme Ha 20°C, a 3aTeM NIpPH OCTOSHHOM
nasnennu eme Ha 30°C. Haiftu paboTy, cOBEpIIAEMYIO ra30M IPH HEPEXOJC W3 HAYATBHOTO B KOHEYHOE
COCTOSIHUE.



53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

B pe3ynbTaTe H30TEPMHUYESCKOr0 paciuupeHus mpu temmepatype 27°C ras cosepmaet pabory 1,2 k[, npu
3TOM ero 00beM yBenu4HuBaeTcs B ABa paza. OnpeaesuTh YHCI0 MOJICKYJI, yYaCTBYIOIIMX B 3TOM IpoLecce.

B BepTUKanbHOM LWIMHAPE C IUIOLIAJBI0 OCHOBAHUSA 10cM? HaxomHUTCS Tas3 npu temneparype 17 °C. Ha
BeicoTe h=25 cM OT OCHOBaHHS HHIMHAPA PACHOJOXKCH JIETKHH MOPIICHb, Ha KOTOPBIA MOCTaBICHA TUPS
BecomM P=20H. kakymo paboTy cOBepHIMT ra3 HpH paclIMPEeHUH, €ClIM ero Harperb Ha At= 100°C?
Atmocdeproe naBnenue po=10°Tla. TpeHus B cHCTEME HET.

Han onHuM MonieM a30Ta (ra3 MOKHO CUMTATh MJICAJIbHBIM) COBEPIIAIOT 3aMKHYTBIH IHKJ, H300paXKeHHBIN
Ha pucynke 19. M3BecTHO: p1= 2-10° Ma, V=101, p, = 4-105Ha, V, =

D

2071. Beruuenurs KIIJ nukia.

.2, 3

L
TeMnepaTypa ropeHus HEKOTOPOTrO XUMUYECKOrO0 TOIUIMBAa B BO3AyXe
npu HopmainbHOM gasiaeHun T; =1500K. KakoB MakcumanpHo —  |_____
Bo3MoHBEIH KIIJl TemmoBo#f MamWHBI, HCHOJB3YIOMIEH 3TO TOIUIHBO? 1) 4
Posip XonoauibHUKA BBIIONHAET OKPYXKAIOIIMN BO3AYX C TeEMIIEpaTypoi ' —> v
T, =300 K.
Puc.19

B kamepe cropanus nBurateins, pabOTalONMETO Ha CMECH KHCIOPOJa C
BOJIOPOJOM, 0Opa3yloTcsi ropsidyue BOJsiHbIE Tapbl npu gaBieHun 83,2Mlla. Macca mapoB Boasl 180r.
O6bem kamepsl cropanus 2i1. Onpenenuts makcumanbHbeld KIIJl Takoro aBuratens, eciau TeMmIeparypa
oTrpaboranHbix napos T, = 1000K.

B ycraHOBKax Ui MOOAEPIKAHUS DPEKOPAHO HU3KHX TEMIIEPATyp MOIIHOCTD «IIApa3UTHOTO0» IIPHUTOKA
TeIId, CBS3aHHOTO C HECOBEPIICHCTBOM TEIUIOM30JHMH, ynaercs cHu3uth a0 0,01Bt. Paccuurarts
MHHUMAJIBbHYI0 MOIIHOCTb, KOTOPYIO B 3TOM Cllydae HY)XHO 3aTPaTHTh, YTOOBI MOINEPKUBATh B Kamepe
temmeparypy T, = 10K npu temneparype okpyxkatomeii cpeast t; = 20°C.

B 3akpeiToM cocyne o6bemom 2,50 1 Haxomutcs Bogopon npu temieparype 17 °C u gaBnenun 15,0 xIla.
Boaopon oxnaxnparor no temmnepatypel 0 °C. Haiftu npupaiieHue BHYTpPEHHEH 5HeEpruu Boaopona ,
MpUPAIICHAE SHTPOINH, KOJIMYECTBO OTAAHHOTO Ta30M TEIUIA.

1 kMot ra3a, Haxoasmuiics npu temmnepatype T1 = 300 K, oxuaxkgaeTcst 130XOpHUUECKH, BCIEICTBUE YETO €T0
JIaBJICHHE YMEHBIIAETCS B JBa pas3a. 3areM ra3 HM300apHuYecKH pacIIUpseTcsl TaK, YTO B KOHEYHOM
COCTOSIHHM €ro TeMIepaTypa paBHa IepBOHadaibHOH. M300pa3uth mporecc Ha auarpamme P.-V. Haiitu
MpUpalieHne SHTPOINH, IIPUpaIleHHe BHYTPEHHEH 3HEPTUH , COBEPIIaeMYyI0 paboTy A.

14 r a30Ta agnaobaTH4ECKH pacIIupseTcs Tak, YTO AABJICHHE YMEHBIIIAETCS B MATh pa3, ¥ 3aT€M H30TEPMHYECKH
C)KMMAaeTcs 10 TepBOHAaYalbHOTO naBieHus. HauanpHas temmepatypa azora T; =420 K. U300pazuts
npouecc Ha auarpamMe P-V. Hailitm mnpupalnieHne >HTpPOIMHM, NpHpanieHHe BHYTPEHHEH SHEpruM rasa,
COBEpLIEHHYIO ra3oM paboty A.

BrraucnuTs npuparnienue sHTpornuu pu pacmupernu 0,2 T Bomopona ot odbeMa 1,5 1 10 oobema 4,5 1, ecn
MPOIIeCC PaCIINPEHUs IPOUCXOANT: 1) MPH MOCTOSTHHOM JaBJICHHUH; 2) TIPH MIOCTOSTHHOM TeMmeparype.

6,5 T BomopoJa, Haxosmuierocs: mpu temmneparype 27 °C, pacmupsieTcs: BABOE MPHU MOCTOSHHOM JaBIEHUH 32
cYeT NpHUTOKa Teruia u3BHe. Haittu:1) pabory pacmupenws; 2) W3MEHEHHE BHYTPEHHeH fHepruu; 3)
KOJIMYECTBO TeTlJIa, COOOLIEHHOT0 ra3y M IpHpalieHue SHTPOIIHH.

BpluncanTs mpUpamieHde SHTPONHMM NPH  HarpeBaHUM 1KMol TpeXaTOMHOTO HjaeajbHOro rasa ot 0 mo
500 °C, ecnm mporecc HarpeBaHHsS NPOMCXOMMT: a) HPH MOCTOSHHOM OGbBeMe; 6) NMpPH MOCTOSHHOM
JTaBJICHUM.

2 kr kucnopona npu xasiaenun 100 klla sanmMatot 06bem 1,5 M°. B pesynbrare pacimpenus oGbeM rasa
yBeIMUWICA B 2,5 pa3a, a JaBI€HHE yMEHbUIMIOCH B 3 pa3a. HaliTu mpupamieHue BHYTpEHHEH SHEpruu U
SHTPOIUM Ta3a.

2 KMOJI YIIEKHCIOrO Ta3a HarpeBaloTCsl MpU MOCTOSHHOM JaBiaeHuu Ha 50°. Haiitu: 1) n3MmeHeHue ero
BHYTpPEHHEH YHEPTHH,2) paboTy pacumpeHus, 3) KOJIMIECTBO TEIlIa, COOOIIEHHOT0 Tazy.

|l n1 renmms, HaXOAAMIErocs HPH HOPMAaJbHBIX YCIOBHSIX, M30TEPMHUECKH pACIIHPAETCS 3a CUeT
MOJy4YeHHOTO Terma 1o obvema 2. Haiitu: 1) paboTy, COBEpIICHHYIO Ta30M NpH DPACIIMPEHHH, 2)
KOJIMYECTBO COOOIEHHOTO Ta3y TeIula, 3) MpHpalieHue SHTPOIHH.

B omHOM cocyne, o0beM kotoporo Vi = 1,6 1, Haxogurcs My=14 mr azorta. B apyrom cocyne, o0bem
koToporo V, = 3,4 1. Haxomutes M,= 16 Mr kucinoposa. Temmeparypsl ra3oB paBHbl. COCy/Ibl COSIUHSIOT, U
rassl epeMeinnBaroTcs. Haiiti npupaienne SHTPONUY IPH 3TOM TIPOIIECCE.

['a3oBasi HarpeBaTelbHAs KoJOHKAa morpebmser Vo=1,8 M° Merama B uac. Haiitu Temmeparypy BOIBI,
MOJIOTPEeBAacMOl KOJIOHKOM, €CITH BBITEKAIOIIas CTpyst uMeeT ckopocth 0,5 m/c. Jlnametp ctpym 1 cM, HagambHast
TeMIepaTypa BOJbl U rasa 11°C. a3 8 Tpybe HaxoauTcs nox nasnenueM 1,2 arm. KI1/1 narpesarens 60%.

OnuH KWIOMOJIb ra3a MpH M300apuueckoM paciuupeHnu cosepiuwi padory 831 k/lx. B ucxomHom cocTostHuM



00BeM rasa 3 M°, a Temmeparypa 300K. KakoBbI mapaMeTpbl rasa mocie paciunpeHs’?

71. Tpu m3oxopmdeckom Harpesanmu or Temmepatypsl 10 °C o temmeparypsr 60 °C ras momydmm KonudgecTBO
TeroTH 2,5 k. OnpenenuTs KOJMIeCTBO MOJICKYJ, YIACTBYIOIINX B 3TOM IIpoIiecce.

72. Bonopon maccoii 2 kr npu Temneparype 300 K oxnax1aroT H30XOpHUECKH TaK, 4TO €r0 JaBJleHHe MajaeT B 3
paza. 3atem ero m3obapuyecku pacummpsitor. Haiitm paboty Bomopoza, ecinu KOHEYHas TeMIleparypa paBHa
HayaJlbHOMU.

73. Boznyx maccoii 1kr Haxoautcs moa nopinHeM B umiubape. Jasnenue Bo3ayxa p=0,8 Mlla, a Temneparypa 158
oc. [Ipu n30TEepMHUIECKOM paCIIUPEHIH €r0 AaBJICHHE YMEHBIIMIIOCH B /1Ba pa3za. Haiftu paboTy, COBEpIICHHYIO
ra30M H ero KOHEUHBII 00BeM.

74. I'as cosepmaer nukn Kapno. Temnepatypa xonoauishuka T3 =280K, narpesatens T,=380K. Bo ckonbko pas
yBeIMYHBaeTCs KO3()(UIMEHT MOJE3HOro NEeWCTBHS IMKIIA, €CIM TeMIlepaTypa HarpeBarellsi HOBBICUTCS Ha
AT=200K.

75. B maposoii Typ6une pacxoxyercss m=0,45k2 IU3ENBHOTO TOINIMBA NS COBEpIcHUS paboThl A=1,4xBm-u.
Temmeparypa moctynaromero B Typouny mapa 7;=520K, temneparypa xonoamwibauka 1,=300K. CpaBHHUTH
(haxTHIecKUi K1 TYpOMHBI U KIIJI MICAHOW TEIIOBOM MAIlMHBI, paboTaroIIel Ipu TeX Ke TeMIIepaTypHBIX
peXIMaXx.

76. Kakyio MakcMMajbHYIO MOJIE3HYIO MOLIHOCTH MOKET Pa3BHBATh IBUIATENb aBTOMAILMHBI, €CJTH OH PACXOYeT B
Teuenue t=/u maccy m=5ke Oenszuna? Temmeparypa ra3zoB B IWIMHApe ABUrareis mocturaer 13=1I1200K.
OtpaboTaHHble ra3sl UMeIT Temneparypy 1,=370K.

77.PabGouas TemmepaTypa OBMTaTels IepeaHENPUBOAHOTO aBToMobOmns «Jlama» Ti= 100°C, TeMIeparypa
OoKpyxatomiei cpensl T, =24°C. PaccunrtaTh MaKCHMAambHO BO3MOXKHEI KIIJ{ IIpH TaKOM TEMIIEPAaTypHOM
pexxume. Bo ckompko pa3 o 6ompie daktmaeckoro KII, econ mpu momHOCTH 8611.C. (1 1.c. =736 BT), 32 Hac
€371b1 B CMEIIAaHHOM PEXXHME aBTOMOOMIIb PacxoayeT 811 OeH3HHA.

PIIP 2. 3J’[eKTpI/I‘leCTBO U MarHe€TusMm, ONTHKAa, KBAHTOBasl, aTOMHAasA A s1/ICPHasd (l)I/I3PIKa

Homepa 3anau nas  PIIP

TTocnenuss
Hudpa
HOMeEpa
3a4eTHOM 0 1 2 3 4 5 6 7 8 9
KHHXKHU
IIpennocnen
HsIsL
116, 148, | 108,127, | 121,130, | 118,139, | 118,125, | 115,125, | 101,129, | 109,138, | 124,129, | 124,139,
0 161,180, | 161,181. | 142,176, | 157,173, | 156,165, | 156,167, | 160,177, | 157,175, | 154,173, | 155, 178,
192 191 196 199 184 188 192 199 190 196
102,122, | 109,128, | 115,126, | 112,140, | 114,124, | 102,124, | 149,165, | 122,133, 92, 130, 84, 103,
1 148,162, | 145,169, | 160,181, | 143,174, | 150,163, | 149,166, | 184,193, | 146,179, | 142,171, | 150, 164,
182 192 192 200 183 185 200 190 198 184
103, 123. | 117,137, | 105,135, | 119,132, | 105,134, | 110,139, | 135,148, | 134,147, | 132, 145, 97, 119,
2 149, 153,170, | 159,180, | 155,175, | 151,164, | 144,178, | 161,180, | 173,185, | 172,181, | 140, 168,
163,183 193 194 196 182 196 192 191 197 189
113,133, | 110,129, | 107,136, | 120,131, | 107,135, | 118,140, | 105,126, | 104,125, | 131,140, | 124,136,
3 150, 164, | 158,177, | 161,183, | 142,170, | 146,166, | 154,173, | 163,183, | 157,175, | 153,178, | 162, 175,
184 194 191 194 185 197 194 186, 196 196 200
104, 124, | 118,138, | 108,148, | 111, 136, 98, 106, 132 156 122,149, | 114,139, | 127,136, | 103, 150,
4 151,165, 144,171, | 163,184, | 145,177, | 140, 154, 174’ 1gé 160,179, | 157,174, | 144,173, | 164, 184,
185 195 193 195 171,194 ! 191 196 192 191
114,134, | 112,139, | 116,149, | 124,137, | 100,111, | 112,141, | 107,148, | 118,143, | 137,154, | 119, 140,
5 156, 166, | 154,172, | 164,185, | 153,171, | 141,178, | 157,175, | 164,187, | 155,170, | 175,187, | 147,168,
187 196 194 196 195 198 199 195 200 186
105, 125, | 119,140, | 122,150, | 109,129, | 102,121, | 119,131, | 122,149, | 140,153, | 111,129, | 115,132,
6 146, 167, | 157,178, | 165,187, | 144,172, | 131,155, | 143,176, | 163,183, | 177,186, | 157,184, | 143,157,
186 197 195 197 173 199 194 196 195 179
115, 135, | 106,132, | 104,134, | 117,138, | 103,122, | 106,130, | 124,136, | 112,132, | 124,138, | 105, 126,
7 147,168, | 143,173, | 146,168, | 154,178, | 142,175, | 155,162, | 142,175, | 142,171, | 155,172, | 161, 183,
188 198 189 198 199 200 200 188 188 194
107, 126, 120, 104, 134, | 110,139, | 113,123, | 121,141, | 148,161, | 131,145, | 110,135, | 107,135,
8 159, 179, 141,155, 146,168, | 157,173, | 148,176, | 148,165, | 180,192, | 171,187, | 163,187, | 160, 184,
189 174,199 189 199 200 183 200, 197 192 191
9 116, 136, | 131,156, | 114,125, 118, 140, | 104,133, | 111, 136, 149, | 120,136, | 118,138, | 108, 136,




160, 180. | 175,200 | 147,179, | 155,175, | 149,162, | 133,142, 163,185, | 153,172, | 153,170, | 159, 181,
190 190 196 196 164,184 195 198 200 193

3AJIAHMS IISI  PIIP.
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DJIeKTPUYECTBO

[Tapsr maccamu 10r 1 1 T ONHOMMEHHO 3apsKEHBI. 3apsi]l OJHOTO IlIapa paBeH 3-10™MK, 3apsii BTOPOro
Ha/l0 ONPENAEINUTh, €CIH U3BECTHO, YTO CHJIA UX KYJIOHOBCKOTO OTTAJKMBAaHMS YpPaBHOBELIMBACTCS CHIION
TPaBUTALIMOHHOTO IIPUTSKEHUS.

Ha Tonkux HuTsAX anuHO# 12 cM monBemeHsl mapukud maccoit mo 1 r. Touka monmseca oOmas. Vm
COOOIIMIIHN TIOJIOKHUTENBHBIN 3apsi] M OHU PAa3OLUINCh HAa yrod 45°. YCTaHOBHUTH IEKTPOCTATUUCCKYIO CHITY
OTTAIKUBAHUSI MEXIY HUMH U BEIIMYUHY 3apsi/ia IapuKoOB.

JIBa pa3sHOMMEHHBIX 3apsna 2:10% Kn  maxomsarcs IpyT OT Apyra Ha paccTosHuM 4 cM. Tperuit 3apsy
+5:10° Kn yIaJeH OT MOJIOKHUTEIBHOTO Ha 3 CM U OT OTPULATENLHOrO Ha 5 cM. KakoBbl BelIMUYMHA H
HampaBJICHUE NEUCTBUS CWIIbI HA TPETUH 3apsan?

ToueuHble 3apsiabl 2:10% u +4-10® Kn gacnonomeHH Ha TAaKOM pacCTOSHUM, IPU KOTOPOM cHJja
B3auMOJIeHCcTBUS Mexy HUMH paBHa 210 H. C xakoil cuiioil A1eWCTBYIOT 3TH 3apsbl HA TPETUH +1077
Kn, maxopsmumiicst 3a BTOPHIM 3apsioM Ha paccTossHUU 3 cMm? Bce 3apsapl paclojioKeHbl Ha OJHOM
IPSAMOIA.

B BepmmHAX ~ KBajApaTa  pacloJOXeHbl OTpHIATeNbHbIe 3apsabl -5-10* K. Ompenenuts, Kakoit
MOJIOXKHUTENIBHBIA 3apsii HeoOXOAMMO MOMECTHTh B LIEHTpPE KBajapara, 4yToObl  cHCTeMa  3apsJioB
0Ka3aJach B PAaBHOBECHH.

OmnpenenuTs OTHOIIGHWE 3apsga JJIEKTPOHAa K €ro  Macce, eciM BJIEKTPOH BpamaeTcs 1o opOure
pagnycom 0,53-10° m u BOKPYT IOJIOKUTEIBHOTO 3apsiia 1,6:10™° Kin. Yacrora BpAaIllCHUS 0,7-10% ¢,
3apsAbl CAUTATH TOUSTHBIMH.

Kakoe yckopeHHe cOOOIIACT 3IEKTPUICCKOE mone 3eMiTi, HampsDKeHHOCTh Kotoporo 130 B/wm,
3apsoKeHHONW mbulMHKE Maccoi 1 r? Ilose neficTByeT Ha MBUIMHKY, HECYLIYIO IOJIOXKHTEIBHBIA 3apsn
3,2:10° K.

Cornacuo mozenu Pesepdopna - bopa aToM Bogopoga  COCTOMT M3 AJIEKTPOHA U NMPOTOHA. DIJIEKTPOH
BpalaeTcst BOKpPYT A1pa 1o KpyroBoit opoure. Pagnyc 00poBcKoit OpOUTHI 2JIEKTPOHA B aTOME BOAOPOa
pasen 0,53-10™° M. KakoBa ciiia 971€KTPOCTATHIECKOTO B3AHMOICHCTBHS MEKLY IPOTOHOM H SIEKTPOHOM?
YeMy paBHa CKOPOCTH 3JIEKTpOHA?

B BO3/yXe HA PaCCTOSIHEM 6 CM JAPYr OT Apyra HAaXOISATCA JBa TOUeUHBIX 3apsaa +8-107 u -4-107 Kur.
HaiiTu HanpsyK€HHOCTb M IOTEHLUAN IOJS B TOYKE, OTCTOSIIEH OT IIOJIOKHUTEIBHOIO 3apsja Ha
PACCTOSIHUM 5 CM M OT OTPHUIATEIBHOTO HA PACCTOSTHUH 4 CM.

Ha paccrosstHum 6 cM Apyr OT Ipyra pacrHoJOXKeHBl JBa OJHOMMEHHBIX 3apsijia, BEIMYMHA OJHOTO U3
mux 6-107° K. HanpspkeHHOCTD 1MOJIst HA CepeiMHE JIMHUM, COEIUHSIOMIEN 3apsiibl, 5-10* B/M. BelumcIuTh
BEJIMUUHY HANPSDKEHHOCTH IT0JIsI B TOUKE, HAXOAAIIEHCS Ha TIEPIECHIUKYJISIPE, BOCCTABICHHOM U3 CEPEUHbI
OTpe3Ka, COSJIMHSIIONIETO 3TH 3apsi/ibl, HA PACCTOSHUM 5 CM, U BEJIMYMHY BTOPOTO 3aps/a.

B BepmmHax kBajapaTta pa3MelleHbl OJUHAKOBBIE 3apsiibl 110 3,2:10" Ko Cropona kBaapara 5 cM. Haiitu
BEITMYMHBI HANIPSDKEHHOCTH W MOTEHIMAIBI B IIEHTpe KBajapara. PazoOpare cirydaif, Korjga Ba COCEIHHX
3apsia MOJOXKUTENBHBIE, a OCTaJbHBIE OTPHUIIATEIBHBIE.

JIBe 6eCKOHEYHO JTMHHBIE TOJIOKUTEFHO W PABHOMEPHO 3apsyKEHHBIE HUTH PACIIONIOKEHBI apauIeIbHO
JIpyT IpYTy Ha paccTosHuU 6 cM. ['eoMeTprueckoe MECTo TOUeK, Tlie Pe3yIbTUPYIOMmAs HAaIPsDKEHHOCTD
TOJIS paBHA HYIIIO, PACTIONOKEHO B JBA pa3a Jajiblle OT HATH C JMHEHHOH IUIOTHOCThIO 3apsna 4-10°
Ki/™m, gem oT BTOpO# HUTH, THHEHHYIO INIOTHOCTH 3apsAaa KOTOPOi TpeOyeTcsl OnpeaeTHTb.

JIBe GECKOHEYHO JUTHHHBIE PABHOMEPHO 3apSDKCHHBIC HUTH C JIMHEHHOMN MIIOTHOCTHIO 3apsnoB 6:10°  u -
310° Ku/m paclonoXKeHbl MapajulelbHO Ha pacCTOSHUU 12 cM Apyr oT Jpyra. YCTaHOBUTH
TE€OMETPUUECKOE MECTO TOUEK, TJ€ PE3YIbTUPYIOLIAs HANPSKEHHOCTh JIEKTPUUECKOro MO paBHA HYJIIO.

91OnuH mapuk paguycoMm 10 cM MMeeT HOBEpXHOCTHYIO IUIOTHOCTB 3apsijia 2,510 Ku/v?, JIpyroil mapuxk,

92.

93.

94,

panguyc KOTOPOro MeHbIle B 2,5 pas3a, UMEeT 3apsij 1-110° Ko Onpenenuts MOBEPXHOCTHYIO
IUIOTHOCTH 3apsiia MeHbIero mapuka. OnpeaenuTs HanpsDKeHHOCTb: BHYTPH IMIApOB M HA MOBEPXHOCTHU
HIapOB.

JIBe GECKOHEUHO 3apsUKEHHBIE MIOCKOCTH C TIOBEPXHOCTHBIMH MIOTHOCTSIME 3apsitoB 5-107 u 3-107 Ku/m?
nmapajulelbHbl ApYr Apyry. Yemy paBHa HAIPsHKEHHOCTH IOJIT MEXIY ITUIOCKOCTSAMH U BHE TUIOCKOCTEH,
ecnu: 1) TUIOCKOCTH 3apsDKEHBI PAa3HOMMEHHO, 2) TUIOCKOCTH 3apsI’KEHBI OJJHOMMEHHO?

MenHbii mapuk cBOOOTHO MapUT B BO3IyXe HaJl OECKOHEYHOH paBHOMEPHO 3apsHKEHHOM MIIOCKOCTRIO B TTOJIE
3eMHOT0 TATOTCHUSA. 3apsj Mapuka 1:10° K, a ero paauyc 7 MM 3HAQYMTEIbHO MEHBIIIE PACCTOSHUS OT
mapa 10 IIockocTu. ONpeneanTs MOBEPXHOCTHYIO MNIOTHOCTH 3apsiia INIOCKOCTH.

Onpenenuts, Kakoi Macchl HaAO B3SITb MEIHBIH NMpoBOAHUK AnuHONH 500 M, ecnu mo HEMy IOJDKEH
MPOXOAUTH TOK B 2 A mpu HanpsxeHur 20 B. Haiitu nnoTHOCTS TOKA.




95.

96.

97.

98.

99.

OrmpeeuTh paboTy CIT IOJS, CO3JAHHOTO ABYMs TodedHbIMH 3apsigamu +2:10° u . -6:10° Ku, npu
nepeHeceHnn TpeThero 3apsna + 1-10° Kir us Toukn C B Touky O (puc. 20), ecim a=4 cM.
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PaccrosiHue MexIy BepTHUKATBHBIMH IUIACTHHAMHU  JJIMHOW 3 CM B IUIOCKOM BO3IYIIIHOM KOHJCHCATOPE
paBHOo 6 MM. KoHmeHcaTtop mHOTpy»aroT IO IOJOBHHBI B Maciio (¢ = 7). Kak H3MEHHTCS €MKOCTh
KOH/IeHcaTopa miomaapo 100 cM??

IInmactuHbl IJIOCKOrO  BO3AYLIHOTO. KOHAEHCATOpa Iuiomaznsio 150 om? pa3lIBUTAIOT TaK, YTO PACCTOSHUE
MeXIy HUMHU yBenmamBaercs ¢ 5 mo 14 mm. Kakyro paboTy HEoOXOIMMO TpH 3TOM MPOU3BECTH, €CIU
HaTIpsDKCHHE MEXTy IIACTHHAME KOHJICHCATOpa IMOCTOSIHHO (T. €. KOHACHCATOp HE OTKITFOYAcTCs) U PABHO
380 B?

Mexny o0OKkiaJKaMu IJIOCKOT'O BO3IYIIHOTO KOHJICHCATOpA BHECEHA IJIACTHHA CIIFOJBI  TOJIIMHOW 2 MM.
[Tnomanp miIacTUHBL, Kak U OOKJIAaJ0K, KOHAeHcaTopa paBHa 200 cM®. PaccrosiHue MEXIy OOKIIaaKamu 8
mM. Kongencarop 3apsinuinu a0 200 B u otkmoumiu. OnpeneianTh eMKOCTh U 9HEPTUI0 KOHJIEHCATOpa.
Paccuntate fBa BapuaHTa: IUIaCTMHA BJBHUraeTCs BIUIOTHYIO K OJHOM U3 O0OKJIAIOK; IUIacTHHA
pa3MeInaeTcs napajuiesIbHO U MocepeIuHe MeX Ty 00KIaIKkaMi KOHACHCATOpa.

-6

Ha nnactuHax miockoro BakyyMHOI'0 KOHIEHCATOpa paBHOMEPHO pacrpenaeneH 3apsa 5-107 Ki. [Tnomans
2 .

obkmanok 100 cM®, a paccTosiHME MEXIy oOKIagkamMu 3 MM. 3apsDKCHHBIN KOHJCHCATOP OTKIIOYEH OT

6arapen. Kakyto Hano mnpousBecTH pabOTy IpH pa3ABMXKEHHH IIACTHH 10 8§ MM?

2 -
100.Ha nmacTrHAX TUIOCKOTO BO3AYIIHOTO KOHIEHCATOpa C TUIOIAABI0 racTiH 150 cM” Haxommtces 3apsn 5-10

8
Ki. KakoBa cmia B3amMHOTO TPUTSDKEHUSI MEKIY IDIACTHHAMH B O0BbEMHAasl TUIOTHOCTh SHEPTHH ITOJIS
KOHzeHcaTopa?

101./1Ba koHIEHCATOpA EMKOCTBIO 5 1 7 MK®D MOC/IeI0BATEIBHO MOJICOCIMHEHBI K HICTOYHHKY C Pa3HOCTHIO

norerrmaioB 200 B. KakoBa BenmnunHa 3apsAA0B U pa3HOCTh MOTEHIIMAIOB 0aTapeu, €Clii KOHIACHCATOPHI
OTCOCAHMHUTH OT UCTOYHHUKA U COCIUHUTH HapaﬂﬂeﬂBHO?

102.Tpu UCTOYHMKA TOKA C DJIEKTPOABMXKYIIMMHU cuiaamu €1 =2,5B, €, =2B, &3 = 1,5 B u conpoTuBieHusIMu

R; =2, R ,=3 u R 3 = 0,8 OwM coeamHeHBI, Kak IMoKa3zaHO Ha puc. 21. Onpenenutb TOKH B
conpotuBieHusIX. COMPOTHBIICHUSIMH 3JIEMEHTOB IPEHEOPEYb.

&
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103. /IBa  wWcTOYHMKA TOKa C pa3IMuHbIMH 3. 1. C. (6, =2 B, g, =1

B) u BHyTpeHHUMHU Prc.21 COIIPOTHUBIICHMSIMUA COOTBETCTBEHHO 0,50M 1
0,2 OM BKITFOYEHBI ’ [apajuleJIbHO C BHEUIHMM COIPOTHBIICHUEM
(puc. 22). OnpenenuTs BEIMIMHY 3TOTO CONMPOTHUBIICHUS, €CITH CHJIa TOKA, TEKYIIEro Yepe3 MePBBINA DIEMEHT,
paBHa 1,5 A.

&2

Puc.22

104.Ha koHI[aXx MPOBOAHMKA IJIMHON 3 M IOIIEPKMBACTCS Pa3HOCTh moTeHiuanoB 1,5 B. KakoBo ynenpHOe

COTPOTHBIICHHE IIPOBOJIHHIKA, ECIIH IUIOTHOCTH ToKa 5+10° A/M??

105. Hute Hakaima paadojaMIiibl BKIIOYEHA B LENb aKKyMyJsITOpa, UMEInero 3.4.c. 2,2 B u BHyTpeHHee

conpotusienue 0,06 Om. JlimHa MeTHBIX MPOBONOB 2 M U quameTp 2 MM. ONpeneNuTh COMPOTHUBIICHUE



HHTH HaKaJa JIAMIIOYKH, €CIT HAPSDKEHNEe Ha 3a)KuMaXx akkymyJdsitopa 2,17 B.

106. Yrobsr pacmiaBute 100 © CBHHIIA B DJICKTPHYCCKOW Me4yM 3a | MUH, HarpeBaTejlb W3TOTOBUIM H3
HUXPOMOBOTO MPOBOAHKMKA. Kakoe ceueHne M0KEH UMETh MPOBOJHUK, YTOOBI MNIOTHOCTh TOKA B HEM HE
npessimana 10 A/Mm?? Tleds npeHa3HAYCHA IS CETH C HAmpsDKeHneM 36 B, Temmeparypa ceurma 17° C.

107.Iens mocTosTHHOTO TOKa (pMC.23) COCTOMT M3 TPEX HCTOYHHKOB Toka ¢€;=2B, &=5B, &=2B u 1pex
comporusieHnit: R;= 1 OMm, Ry=2 OM, Rz= 3 Owm, BKIIIOYCHHBIX MOCIeI0BaTeNbHO. ONpenenTh pa3HOCTh
MOTEHIMAJIOB Mexay ToukaMu 1 u 2. CONpOTHBICHUEM HUCTOYHHKOB TOKA W COCIUHUTEIBHBIX MPOBOJIOB

npeHedpeyb.
€ €
1 Rl €7 Rz 3
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108.B cxeme, m3oOpakeHHON Ha pucynke 24, €=5B, Ri= 1 OM, R,= 2 OmM, Ry= 3 Om, Ri= 4 Om.
Conpotusienue ucrounuka 0,1 Om. Haiitn nangenue HanpspKeHUS Ha KaKJIOM PE3UCTOPE.

Rl RS R4
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109.B cxeme, nzo0pakeHHO# Ha pucyHke 25, £1=10B, £,=20B, €5=30B, R;1= 1 Om, Ry=2 Om, Rz=3 Om, R4= 4

OM, Rs= 5 Om, Rg= 6 OM, R;= 7 Om. CompoTuBieHHeM HUCTOYHHKA TMpeHeOpedb. HalTh cuibl Toka B
Ka)kJIOM U3 BETOK IICITH.
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110.B cxeme, n3o0pakxeHHOH Ha puCyHKe 26, HAlTH CHIIy TOKa uyepe3 rajlbBOHOMETp, eciau €,=1,5B, €,=3B,
Ri;= 3 kOM, R;= 6 xOm. ConpoTuBII€HHEM I'aJIbBOHOMETpPA NPeHEOpEUb.
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111.B [T cxeMme, U300paXeHHOW Ha pucyHKe 27, £=65B, €=39B, R;=
20 R: R R, OMm, R;= R3= R4= Rs= 10 OM. ConpoTHBICHHEM HCTOYHHKOB
3 R npeHeOpeusb. HaliTu pacnpeneieHue CUlbl TOKa B LETH.
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112. HuxpomoBas criipaib Uil CYIIWJIbHOro mikada HamoTaHa Ha (aphopoBBIH IMIMHAP paguycoM 4 cMm.
Kakoe yncio ButkoB HamoTano Ha uinHap? [leusr obecrieunBaer HarpeB 100 r marepuana c yneslbHOM
terutoemkocThio 2200 JIx/(xr-K) ot 20 mo 60° C. ITorepsmu Tema mpeHeOpeds. Y cTaHOBKA BKITIOYACTCS
B ceTh C HanpsbkeHueM 220 B, Bpems cymku 10 MuH, AuaMeTp MpoBOJIOKU 1 MM.

JJIeKTPOMArHeTU3M

113. HampspxkeHHOCTS MarHuTHOTO moJist 50 A/M. B aTom mone HaxoIWTcs IUIOCKas paMKa Iuiomaaso 10 CMZ,
KOTOpasi MOXXET CBOOOAHO BpamaTthcs. [1MockocTs paMKn BHauyale COBMNAAaja C HAIpPaBICHHEM IOJIS.
3aTeM 10 paMKe KPaTKOBPEMEHHO MPONYCTHIN TOK 1 A M paMka IoJIydmia yrioBoe yckoperue 100 ¢
Cuurast ycJI0BHO Bpalaroliii MOMEHT NTOCTOSHHBIM, HAUTH MOMEHT MHEpIMHU paMKku (U= 1).

114. TInockas kpyrias pamka auameTrpom 10 cM  HaxXxoAWTCS B OJAHOPOJHOM MAarHUTHOM IIOJIE U IO paMKe
nporekaeT Tok 20 A. Ha cKoJIbKO M3MEHHTCS BpaIlaloIiii MOMEHT, AEUCTBYIOIINI Ha paMKy, IIPHU MTOBOPOTE
IUTOCKOCTH paMKH Ha yron 60° x HampasieHuto noist? (lo moBopoTa MIOCKOCTh PaMKH COBIAjana c
HampaBiieHrueM nojisi.) Hanpspkennocts nomst 20 A/m, cpena - Bo3ayX. PerieHre NosICHUTh PUCYHKOM.

115. IImockast kpyrias pamka cocTouT u3 20 BUTKOB paJWycoM 2 CM W MO HEW mpoTekaeT TOK B 1 A.
Hopmais k pamke cocraBmsier yron 90° ¢ Hampap/ieHHEM MAarHHTHONO IOJIS HAMNPSKEHHOCTHIO 30 A/M
(cpena - Bo3nyx). Kak 1 Ha CKOJIBKO M3MEHHUTCS BPAIAIOIINI MOMEHT, JACHCTBYIOUIMH Ha PaMKY, €CIIH U3
20 BUTKOB paMKH BBINOJIHUTh OOWH Kpyriblid BHUTOK? (OcTajbHBIC JAaHHBIE CUMTATH IPEKHIMH. )

116. KBagpaTHas mIockasi KaTyIIKa cO CTOPOHOH 4 cM BBHITIOJTHEHA U3 MEIHON IMPOBOJIOKH AuameTpoM 0,4 MM.
K BbBomam kaTymku npuwiokeHo HampspbkeHue | B. Kakoil Bpamaromuii MOMEHT AecTBYeT cC
HAIpPaBJICHHUEM OJHOPOJIHOTO MOJIs HampsKeHHOCThI0 100 A/M (cpena - Bo3ayx)?

117. Kpyrnast paMka pagiycoM 5 cM HaXOJIUTCS B BO3/AyXe B OJTHOPOJHOM MarHUTHOM I0JI€ HAMPSHKEHHOCTHIO
100 A/m. ITnockocTh paMKH COCTaBIISIET YIOJI ¢ C HalpaBJICHUEM IoJisl, TOK B pamke 10 A. Beruucinutsb
Bpaliaroime MOMEHTHI, IEHCTBYIONME HA paMKy, Jig yrioB ¢, paBabix 0, 30, 60 u T. 1. g0 yria 360°.
Pesynprate! 3anucats B BUAE TaOmuIlsl. [locTpouTs rpaduueckyro 3aBUCHMOCTD BPAIIAIONIEr0 MOMEHTa OT
yrnaa.

118.1To BIMSHHEM OJHOPOIHOrO MATHATHOTO OIS B HEM JBIKETCS C yckoperueM 0,2 M/c? mpaMOTHHeH b
AMIOMUHHEBBI NPOBOAHMK ceuennmeM 1 mm°. II0 IPOBOZHMKY TedeT TOK 5 A M €ro HampapieHHe
MEPIEHANKYJIISIPHO TT0JTI0. BEIYHCINTS HHAYKIHNIO TTOJIS.

119.B opHOpPOAHOM TOPHU30OHTAJHHOM  MAarHUTHOM  MOJI€  HAXOJWTCS B PaBHOBECHH T'OPU3OHTAIbHBIN
MPSIMOJIMHEMHBIN aTIOMUHUEBBIA IPOBOAHUK C TOKOM 10 A, pacmonoXeHHbIH NEepHEeHANKYISIPHO MOJIIO.
Omnpenenuts MHAYKIHIO TOJIS, CYUTAst PANyC CEYSHUS TPOBOIHMKA PABHBIM 2 MM.

120./IBa mapayuienbHBIX IPOBOJHHUKA JUTMHOM 20 M HaXOJATCSl B OJJHOPOJHOM MAarHUTHOM I0JI€ B BO3JyXe Ha
pacctostaun 20 cMm Apyr oT apyra. I1o mpoBoaHMKaM TeKyT TOKH, paBHble 10 A. BHerrHee ogHOpoHOE
1ojie MEepPIEHANKYISIPHO IIOCKOCTH NPOBOAHWKOB M HMHAYKIWs ero 0,2 Tm. Yemy paBHBI CHIIBI,
JNEHCTBYIOIIME Ha KaXKIBIH MPOBOJHMK, KOTJa TOKH TEKYyT B OAWHAKOBOM U IPOTHBOIOJIOKHOM
HanpaBIeHuIX?

121.B 0JHOPOJHOM MarHUTHOM I10Jie HANpPsDKeHHOCThI0 500 A/M HaxoAATCsI 1Ba MapauIebHBIX MPOBOJAHUKA C
TokamMu 50 A OJHOTO HampaBiieHWs W JUIMHOW | M. B3amMHOe pacmolioskeHue MPOBOIHHKOB OCTAETCS
HEU3MEHHBIM, HO IJIOCKOCTb NPOBOJAHUKOB MOXKET NPUHMMATh Pa3IMYHbIE YTVl MO OTHOLICHHIO K
HaNpaBJICHUI0 OJHOPOAHOro mojis. YUeMy paBHbI MaKCHUMaJbHOE M MHHUMAlbHOE 3HA4YEHUS CUII,
JIeHCcTBYIOIUX Ha IPOBOAHUKNU? PaccrosHue Mexny nmpoBogHukamu 0,2 M.

122. IlepnieHAMKYISIPHO IUIOCKOCTH KojblieBoro Ttoka 10 A pammycom 20 cM NPOXOIUT HW30JIMPOBAHHBIH
JUIMHHBIM TPOBOA Tak, 4TO OH KacaeTcs Koibla. Tok B mpoBojge paBeH 10 A. Haiitu cymmaphymo
HaNpsKEHHOCTh MAarHUTHOTO OIS B HEHTPE KOJbLA.

123. PaccrosiHre MeXy JJIMHHBIMU  TapaJuleNIbHBIMU  TIPOBO/IHMKamMu ¢ Tokamu 5 1 10 A paBHO 16 cM. Toku
TEKyT B IPOTHUBOIIOJIOKHBIX HAIpaBleHMsIX. Kak pacroyioskeHa JTUHHSA, B KaXAOH  TOYKE KOTOPOH
HaINpPsDKEHHOCTH paBHA Hyr0? Ha KakoM pacCTOSHUM HaXOIUTCS 3Ta JIMHUS OT IPOBOJA C TOKOM 5 A?

124 Pagnychl KOJIbIEBBIX TOKOB 5 1 10 A coorBeTcTBeHHO paBHBI 12¢M 1 16 cM, OHU UMEIOT OOLIUI LIEHTP |
UX IUIOCKOCTH  COCTaBISIOT yros 45°. HaliTh WHIYKIMIO MarHUTHOTO TMonsi B OOMmIEM  IEHTpe
Koier (cpena — Bo3ayx). PaccmoTpeTs ABa ciydast HalpaBJICHHS TOKOB.

125, Tlomyuutb GOpMyITy M BBIYHCIUTH HANpPsHKEHHOCTH  MarHUTHOTO IIOJIS B LIGHTPE IPOBOIHHUKA B (opme



OyTH OKpYXHOCTH pazumycoM 10 cMm, ecnu IiMHA Iyr'W paBHa 4ETBEPTH  OKPYXKHOCTH, a TOK B
MIPOBOJHUKE paBeH 2 A.

126. BriBecTr (OpMYIy W ONpPEAETHTH HANPSDKCHHOCTh B IIEHTPE NMPOBOAHWKA B ()OPME IYyTH  OKPYKHOCTU
pamuycom 20 cMm. JlnmHA AyTH paBHA MOJOBHHE OKPYXHOCTH, a TOK B IIPOBOJHUKE 4 A.

127. Tlo m30AMpPOBaHHOMY KOJBIIEBOMY HPOBONHHKY pammycoM 20 cm TedeT Tok 10 A. [lepneHIuKymsIpHO
IUIOCKOCTH  KOJIbIIa  TPOXOAAT JBa JUIMHHBIX NpsAMBIX mpoBojga ¢ Tokamu 10 m 20 A. Ilpsmsie
MPOBOJAHUKH NEpeceKaroT IIOCKOCTh KOJbIa TakK, YTO OHM KacaroTcsl KOJbIa B TOYKAX, JIEKAIIUX Ha
MPOTUBOIOJIOKHBIX KOHIAX auamerpa. OmnpenenuTs HANPSKEHHOCTb B LICHTPE KOJbIA B Clydae, KOrjaa
TOKH B NPSAMBIX IPOBOJAHUKAX TEKYT B OTHOM HAaNpaBJIeHUM U B IMPOTUBOIOJIOKHBIX HAIIPABICHUSAX.

128. B MarHUTHOM  TIOJIE JUIMHHOTO TIPSIMOJIMHEHHOTO IPOBOAHHMKA ¢ TOKOM 50 A HaXoJguTCs OTPE30K
HOPSIMOJIMHEHHOTO NMpoBOAHMKAa JHHON 40 cMm, mo kxoropomy mpoxoauT Tok 10 A.  IIpoBomHHKH
napajyieNbHbl APYT OpYry M paccTosHume Mexnay Humu 20 cm  (cpema - Bo3ayx). Kakas cuia
JIEWCTBYET Ha BTOPON MPOBOAHUK.

129.Tlo wm3orayromy B Buae yria B 120° momaHOMY  mpoBomy mporekaeT Tok 20 A. OmpenenuTsb
HANpSDKEHHOCTh TOJS HA OHMCCEKTPHCE B TOYKE, OTCTOSIIESH OT BEPIIMHBI yriia Ha 15 cM.

130.1Ipsimoit AMMHHBIA MPOBOAHUK W30THYT B BHIE yria, paBHoro 60°. ITo mpoBomHuky teder Tok 10 A.
Omnpenenuts WHIYKIWIO MAarHATHOTO IOJISI U [ = 1 Ha OMcceKTpuce BHYTPH yria Ha paccrosHun 20
CM OT BEpIIUHBI yIJIa.

131.Hag neHTpoM KOJBLEBOrO MpoBOAHHMKA paaumycoM 40 cMm, mo koropomy teuer Tok 10 A, Haxomurcs
MPSAMOJMHEHHBIM [UIMHHBIA MPOBOAHMK Cc TokoM 20 A. IIpsmoii NpOBOJHMK JIEKHT B IJIOCKOCTH,
napajuIebHOM TIOCKOCTH KOJblia Ha paccTostHuM 30 ¢M OT Hee. BRIUHCInTh HAaNpsHKEHHOCTh MAarHUTHOTO
NOJIS B LIEHTPE KOJblia. PaccMoTpeTh rpadiecky YyeThipe BapuaHTa HallpaBiIeHUs TOKOB.

132.C xakolf CKOPOCTBIO IBWXKETCS HNEPIECHANKYISIPHO OJHOPOJAHOMY MAarHHTHOMY IIOJIIO HAIPSKEHHOCTBIO
500 A/m  (p=1) mnpsmoit mpoBomuuK muuHOW 30 cM U comportuBieHueMm 0,1 Om? Ilpm 3ambIkaHUH
poBOIHIKA B HeM momrel 061 Tok 0,01 A.  (BnusHHE 3aMBIKAIOMIETO TPOBOIA HE YYUTHIBATH).

133.BuTku ABYXCIOWHOTO UIMHHOTO COJICHOWAA HAaMOTaHBl W3 MPOBOJOKM pamuycoMm 0,2 MM. B mepBom
cjoe Te4er ToK 3 A, Bo BTopoM - 1 A. Onpenenuts HanpsyKEHHOCTh BHYTPH cojleHouaa. PaccMoTpers nBa
Cily4as: TOKM HAYT B OJHOM M B IPOTHBOTIOJIO’KHOM HalpaBICHUSX.

134.B omHOpPOOHOM MarHWUTHOM Ioyie HampspkeHHOcThI0 1000 A/M (B BO3Oyxe) paBHOMEpPHO BpallaeTcs
Kpyrias pamka, uMeromas 100 BUTKOB, pagmyc KOTOphIX 6 cM. OCh BpalieHHs  IPOXOIUT dYepe3
IUaMeTp paMKH W TIepIEHAMKYJISIpHa MAarHMUTHOMY IIOJIfO, compoTuBieHue pamku 1 Owm, yrmoas
ckopocTh ee Bpamenus 10 ¢ ™. TlocTpouTs rpaduk 3aBHCHMOCTH HHIYIHPYEMOrO TOKa OT YIiia IIOBOPOTa
Y HaliTH MaKCUMAaJIbHBIN TOK B paMKe.

135. Kpyrnyto pamky auaMeTpoM 8 cM, PacToIOKEHHYIO mog yriaoM 10° Kk HampaBIEHHIO IOJf,
JnehopMHUpOBANIM TaK, YTO OHAa  CTaja KBagpaTHOW. 3aTeM ee MOBEpHYJIH HEepHeHIUKYISPHO IOJIO,
HanpspKeHHOCTh koToporo 5000 A/m  (Bo3myx). Kakoit smekTprdeckuil 3apsn WHIYIHPOBAICA B paMKe,
ecnu conportuienue pamku 0,001 Om?

136. Uncno BUTKOB HA eIMHMIE JUTMHBI OJHOCIOHHOTO CONEHOMIA 6e3 cepieunnka coctaBmsier 20 cm™, ero
mmHa 20 oM, nnaMetp 2 cM, conporusieHne oomotku 300 Om. B conmenonne Tok yBemmumics ot 0 1o 5
A. BBIYHCIHUTB 3NIEKTPUYECKHH 3apsisl, KOTOPBIH P 3TOM WHIIYLIUPOBAJICS.

137. Yucno ButkoB B coneHouze - 800, ero ammHa 20 cM, a morepeyHoe cedeHue 4 eM? [Ipu kaxoii ckopoctu
M3MEHEHHMs CHJIbI TOKa B COJIEHOU e 03 CepleYHnKa HHAYLUpYeTCcs 9. A. C. CaMOWHAyKuuu, pasHas 0,4
B?

138. B coneHoume O6e3 cepaedHuKa TOK paBHOMEpHO Bo3spactaeT Ha 0,3 A/c. Unciio BUTKOB  COJICHOHMA
1100, wiomaab ero  momepedHoro cedenust 100 CMZ, mmrHa 60 cM; Ha COJIGHOMZ  HAJETo
M30JIUPOBAHHOE KOJBIIO TOTO JK€ IuaMeTpa. BEIAUCIUTE 3. A. C. HHIYKIIUU B KOJIBIIE.

139. B coseHomae TOK paBHOMepHO Bo3pactaer oT 0 mo 50 A B teyenme 0,5 ¢, mpU ITOM COJCHOUI
HakamuBaeT s3Hepruto 50 k. Kaxkas . a. c. unaynupyercs B coneHouze?

140. O6beMHas  TIOTHOCTb SHEPIHH OJHOPOJHOTO MATHHTHOTrO 107 B Bosmyxe 500 /M. B atom momne
HNEPHEHIUKYISIPHO €My PACHON0KEH NPSIMOIMHENHHBIH NpoBogHUK ¢ TokoM 50 A. C xakoil cuioil moiue
JIeHCTBYET Ha eIMHUILY JUTHHBI 3TOTO ITPOBOIHHUKA?

141. TTo obmoTke conenonpa (6e3 cepaeunuka) anuHoi 0,6 M mporekaer Tok 0,8 A npu Hanpspkennun 8 B,
IpU 3TOM BHYTPU COJIEHOWJA CO3JIAETCSl MarHUTHOE I1ojie HampspkeHHocThio 1600 A/M.  Ompenenntsb
JMaMeTp coJieHowia Tipu yciioBuH, uto 3a 0,001 ¢ B 0OMOTKe COJeHOMa BBIAEISETCS TaKoe KOJIUYECTBO
TeIuIa, KOTOPOE PaBHO YHEPTHH MarHUTHOTO NOJIs coeHon1a. (MarHuTHOE T0JIe CYUTATh OJHOPOIHEIM. )

142. Kpyrnass pamka, umeromas 200 ButkoB u 1uromans 100 cM?, paBHOMEpPHO Bpamiaercss B OAHOPOJHOM
MarHUTHOM II0JI€ BOKPYT OCH, NMEPIICHANKYISIPHON TOJIIO U MPOXOAAIIEH depe3 ee AuaMerp. Beramciants
4acTOTy BpameHust npu nHAyKouu o 0,03 Tn, ecnm  MakcHManbHbBIA TOK, HHIYIUPYEMBIH B paMKe MpH
ee conporusiennn 20 Om, cocrasmuser 0,02 A?

143. B marauTHOE 110Jie, 00pa3oBaHHOE B BaKyyMe, NEPHECHANKYIISIPHO JIMHUASM MHAYKLIUH BJIETAIOT JICKTPOHBI
c sHeprueit 1 »B. Hampspkennocts monst 1000 A/M. Buraucnurs cuity JlopeHua, aeicTBylomyto Ha
YaCTHIBI, U PAJNYC TPACKTOPUH ABMKEHUS SJICKTPOHOB.



144. TIpoTOHEI B MarHMTHOM Tole ¢ mHAykmueir 5-107 Ti IBUKYTCS B BaKyyMe IO Iyre OKPYKHOCTH
paguycoM 50 cM. Kakyio yCKOPSIIOIIYIO pa3HOCTh MOTEHIMATIOB OHU JIOJIKHBI OBIITH ITPOUTH?

145. TIpoToH OBMXETCS B BaKyyMe BO B3aHMHO IEPIEHAUKYISPHBIX IEKTPHUECKOM M MATHUTHOM IIOJISIX C
COOTBETCTBYIOIINMH HampspkeHHOCTSME 1200 B/M 1 300 A/m. KakoBbl [OIDKHEI OBITH HAaIpaBJICHUE H
BEJIMYMHA CKOPOCTH IPOTOHA, YTOOBI €T0 TPASKTOPHS ABMKEHUS ObLIa PSAMOTMHEHHON?

146. 3apsix ABIKETCS B BaKyyMe MPSMOJNMHEHHO CO CKOPOCTB0 10° M/C BO B3aMMHO TEpIICHINKYIISAPHBIX
MarHUTHOM W 3JIEKTPUYECKOM MoJsix. KakoBO MOKHO OBITH OTHOIICHHWE HANPSIKEHHOCTEH 3THX MOJIEH,
9TOOBI IMEJIO MECTO Takoe JBrkeHHe? Kak HampaBiieHa CKOpPOCTB 3apsia?

147. Yepes HeOomnblI0e OTBEPCTHE B OOKOBOW TIOBEPXHOCTH COJICHOW/IA B HAIIPABJICHUH €T0 AMaMeTpa HaYWHAIOT
BIIETATH IEKTPOHBI O ckopocThio 10* M/c. Tok B 06MOTKe comenomnma 0,8 A, UHCIO BUTKOB coneHonzaa 10
Ha | MM JUIMHBI, COJICHOMJI HAaXOAUTCS B BaKyyMme. BBIUNCIUTH cUily, ISHCTBYIOLIYIO Ha JICKTPOHBL

148. KonebarenpHblil KOHTYp COCTOMT u3 KoHjeHcatopa emkocThio C = 0,4 Mx® u KaTymku
MHIYKTUBHOCTHIO L = 1 MI'H. Onpenenuts AJIMHY BOJHEI B BAKYyMe, U31y4aeMyI0 3TUM KOHTYPOM.

149. Onpenenute WHAYKTUBHOCTH KOHTYpa, eMKocTh kKoToporo C = 700 m®d, ecnmu oH m3mydaer
3JIEKTPOMAarHUTHBIE BOHBI JUTMHON A = 50M.

150. Ha kakom amama3oHe BOJIH pabOTaeT paanoNepeNaTdHK, €CIM E€MKOCTh €ro KojeOaTeIbHOTO
KOHTYpa MokeT MeHAThCs oT C; = 60 n®d no C, = 240 n®, a maaykTHBHOCTH L=50 MK['H?

151. Ha xakyro minHy BOJHBI HACTPOCH PaJHONPUEMHHK, €CIIM B €r0 KOJIeOAaTeIbHBI KOHTYpP BBEJCHA

eMkocTh C = 0,1 n® u B HeM BozHukaeT DJIC camomHaykiumu, paBHas €= 0,2 B, npu ckopocTH U3MEHEHUS
Al
CHJIBI TOKA B HEM ;=2 Alc?

152. EMKOCTB ITepeMeHHOr0 KOHAEHCATOpa KoJIebaTenbHOro KOHTypa H3MEHseTcs B npeaenax oT Cp 1o
C, = 9C;. Hailtu amana3oH AJWH BOJIH, MPUHUMAaEeMbIX KOHTYPOM, €CIIM €MKOCTH KoHAeHcaTtopa C;
COOTBETCTBYET [UIMHA BOJHBI A = 3 M.

153. Kakyto 27EKTpOEMKOCTH JODKCH WMETh KOHICHCATOp, YTOOBI  KOJEOATeNBHBIH  KOHTYD
PamMONIPHEMHIKA, COCTOSIIIMM M3 3TOr0 KOHJEHCATopa M KaTyIIKHM ¢ MHAYKTHBHOCTHIO L = 10 mIH, Obin
HacTpoeH Ha BoHy A= 1000M?

154. KosebaTenbHblil KOHTYp paJIMONPHEMHUKA HACTPOEH Ha PaJMOCTAHLMIO, YacTOTa KOTOPOH v = 9
MTI'u. Bo ckombko pa3 HYKHO W3MEHUTb €MKOCTh IIEPEMEHHOIO KOHJAEHCATopa, 4YTOObI KOHTYp OBLI
HACTPOEH Ha JUTMHY BOJHBI A = 50 M?

155. Onpenenuth eMKOCTh BO3JAYIIHOTO KOHACHCATOpA KOJIEOATETbHOTO KOHTYpa, €CII U3BECTHO, YTO
npu uHaykTuBHocTH L = 107 ['H KOHTYp HACTPOEGH B PE30HAHC HA AIEKTPOMATHHTHBIC KONCOAHHS C
JurHON BosHBEI A = 300 M. Omnpenenuts paccTOSHHE MEXIY IUIACTUHAMHU KOHAEHCATOpa, €CIH IJIOMAIh
Ka)kJ0# macTuHel S = 25,4 cM.

156. KosnebaTenbHbIH KOHTYp COCTOMT M3 BO3IYIIHOTO KOHJEHCATOPA, IUIOIAAb IUIACTHH KOTOPOro S
=100 cM® paccrosiaue Mexy HuMu d = 3 MM, U KaTyIIKd HHIYKTUBHOCTBIO L = 10° I'n. Ornpenenutsb
JUINHY BOJIHBI, HA KOTOPYIO PE30HUPYET KOHTYP.

KBanToBas ¢pusuka. PaimoakTUBHOCTb.

157. Haiitu maccy ¢oToHa, s3Hepruio GpoToHa U UMNYIbC GOTOHA IJs: a) KPACHBIX Jyd4eH C JIMHOU
BOJHBI A=720HM; 0) PEHTreHOBCKHMX JIyueH ¢ JJIMHOW BOJHBI A= 2,5HMA; B) y-Tydeill ¢ JUIMHOU
BOJIHBI Az = 0,0124HM.

158. Dwueprust ¢orona 4,1375 »B. Haiitu umnyinbc (OTOHa W JJIMHY BOJIHBI, KOTOpas €My
COOTBETCTBYET.

159.ToueuHblif UCTOYHHUK cBeTa MOMHOCTRIO 10 BT mcmyckaer cBer ¢ mimuHO#M BoiHBEI 500 HM. Ha kakom
MaKCHMaJIbHOM PAcCTOSIHUHM 3TOT MCTOYHUK OyJeT 3aMeueH YeJIOBEKOM, €CJIM IJIa3 BOCIIPUHUMAET CBET
NP YCIIOBUH, YTO Ha ceTdaTKy rnomnaznaer 60 ¢poToHoB B cexyHny? Juamerp 3pauka 0,5 cm.

160.McToyHnK MOHOXPOMAaTHYECKIO M3Iy4YeHHs! ¢ JUIMHOW BoJHBI 450HM mmeer momrHocTh 40BT1. Ckosbko
(hOTOHOB HCITyCKAeT UCTOYHHK €KECEKYHTHO?

161.HaiiTi abCOMIOTHBIN MOKa3aTesb [IPEJIOMJIICHHUS Cpelibl, B KOTOPOU CBET ¢ 3Heprueit potona 2,25 3B umeer
JUTHHY BOJHBI 0,3MKM.

162.CkobK0 (DOTOHOB, CPEIHSS SHEPIHs KOTOPHIX COOTBETCTBYeT uactote 4,4-10'Tn, msnyqaer 3a Bpems 5c
JaMna MOIHOCTBI0 60BT?

163.Bony, oobem koropoit 0,2mi, HarpeBatoT cBeToM ¢ anuHoW BonHbI 0,75 MkMm. ExecekyHaHo Boja
nornomaer 10™° ¢doronoB. Omnpenenuts ckopoctb HarpeBa AT/At Bompl, cumTas, 4TO BCS IOJy4EHHas
SHEprus UJAET Ha €€ HarpeBaHMUE.

164.Haiiti ummyibe GOTOHA, SJHEPTHsl KOTOPOTO PaBHA SHEPTUH HOKOS DJIEKTPOHA.

165.0npenenuts yCKOPSIOUIYI0 PAa3HOCTh MOTEHIHAIOB, KOTOPYIO NOJDKEH HPOWTH 3JIEKTPOH, 4TOOBI €ro
9Heprust ObuIa paBHA dHEPTUH (POTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI A= 1,24 1M.

166.C kakoil CKOPOCTBIO JIOJDKEH JBUTAThCS IJIEKTPOH, YTOOBI €ro MMIIYJILC ObUI paBeH MMITYJIbCY (OTOHA,
KOTOPOMY COOTBETCTBYET JTMHA BOJIHBI A= 600 HM?

167.Haiitn Mmaccy ¢OTOHA, HMITyJIbC KOTOPOIO DPaBEH HMMILYJIbCYy MOJIEKYJIBI BOJOPOJA IPH TeMIeEpaType



T=2°C. CkopocTh MOJICKYJIBl PaBHA CPEIHEKBAAPATHIHON CKOPOCTH.

168.KakoBa nnuHa BONHBI ()OTOHA, SHEPIUS KOTOPOrO paBHA CPEAHEH KHHETHYECKOH SHEPIHH MOJEKYIIBI
WIeaTbHOTO OTHOATOMHOTO Ta3a mpu Temreparype T= 3000 K?

169.CxonpKko (POTOHOB €KECEKYHIHO HCIMYCKAeT HUTh AIIEKTPUIECKOH JIaMIIBI TIOJIe3HOH MomHOCTEI0 P = 1 BT,
€CJIM ITHA BOJIHBI M3ITy4eHHs, COOTBETCTBYIOIIAA CpeaHel sHeprun poToHa, A= 1 MKm?

170.0OmpenenuTh MOIIHOCTH MOHOXPOMAaTHYECKOTO NCTOYHHKA CBETa, ecii 3a Bpems t = 1 MuH oH ncmyckaet N
=2 - 10% porona. CrieKTp H3ITyUeHHs HMEET JTHHY BOITHBI A= 5 - 107 M.

171.Kakoe konuuecTBO GOTOHOB C JJIMHOW BOJIHBI A = 450HM H3JTydaeT MOHOXPOMAaTHYECKUI HCTOYHUK CBETa
3a Bpems t = 1 MUH, ecliM €)KECEeKyHJHO OH U3iy4aer € = 4,5 10°® JIx cBeTOBOM HEprun?

172.Pagnonepenarunk MonHOCThI0 P = 1 MBT usnyvaer Ha wactore v= 1 MI'i. KakoBa 3HEprus B 31€KTPOH-
BOJIbTAX KaXIOro M3ydaeMoro kBaHTa? CKOJIBKO KBAHTOB M3JIYy4aeTcsl 3a KaXIbld HEpHoj KoyieOaHWH
31E€KTPOMArHUTHOTO 1oJisi?

173.Cxonpko (OTOHOB HCITyCKAaeT €XKECEKyHTHO JJIEKTpHYecKas JlaMIodka MomHocTeio P = 100 BT, ecim
JUTMHA BOJIHBI M3IyYeHHs, COOTBETCTBYIOIIAs cpeqHeil sHepruu GoTtoHa, A = 600 HM, a cBeTOBas OTAAYA
mamnsl N1=3,3%7?

174, YyBCTBUTENBHOCTh CETUYATKH IJIa3a K )KEITOMY CBETY C IIHHON BONHHEI A = 600 HM coctaBmsier P =1,7 -
10 Br. CkombKo (JOTOHOB JOIDKHO MafaTh ©XKECEKYHIHO HA CETUATKY, YTOOI CBET GUT BOCIIPUHST?

175.Kammnsa Bomel Maccoit 0,2r HarpeBaeTcss cBeToM C JumnHOW Boibl 550HM. Kakoe kommdectBo (hOTOHOB
MOTJIOIACT BOJIA CKECEKYHIHO, €Cli ObIcTpoTa Harpesa karumu AT/At=5 K/c?

176.ITox xakuM HampspKkeHHeM paboTaeT PeHTTeHOBCKasl TpyOKa, €Cii caMble KECTKUE JIyYH B PEHTTEHOBCKOM
CIeKTpe 3ToM TpyOKH HMeroT yacToty v=10"I'1?

177.PentreHoBcKast TpyOKa M3IydaeT execeKyHaHo N = 2 10" (OTOHOB C JJTMHOW BOJIHBI, COOTBETCTBYIOLICH
cpexneit sueprun porona, A=10""m. Onpenemuts KIIJI Tpy6ku, eci npu Hanpsukenun U = 50 kB, cua
Toka | =102 A.

178.MoHOXpOMaTHYECKHIIA H3ITyJaTeNb MOJIE3HOW MOIIHOCTHIO P=10"" Bt momemen B MIPO3payHyI0 Cpely ¢
aOCOIOTHBIM TOKa3aTesieM npeiomiieHns N = 2. HalTh KoIu4ecTBO KBAaHTOB, H3Ty4aeMbIX UM 32 Bpems 1=
1 MuH, eclli OHU UMEIOT [UTHHY BOJIHBI B cpefie A= 2- 107 m.

179.0Onpenenuts 3aep>KUBaOIee HANPSDKCHUE IS AJICKTPOHOB, HCITYCKAEMBIX C ITOBEPXHOCTH HATPHA IIOJ
JIEHCTBHEM MOHOXPOMATHUYECKOTO U3ITYICHHUS C IITUHOHN BOJHEI A = 200HM.

180. Karom ¢otosnmeMeHTa oCBeHIalOT MOHOXPOMAaTHYECKMM CBeToM. llpu 3ajepikuBaromiemM
HaNpsUKeHUH Mexy katogoM u aHojoM (U; = 1,6 B Tox B nienu npekparmtaercs. [Ipy #3MEHEHUN UTHHBI
ceera B K = 1,5 pasa morpeGoBajioch MoJaTh 3ajE€PKUBAIONIYI0 pasHOCTh moteHimaios U, = 3 B.
Onpenenuts paboOTy BEIXO/a 3JEKTPOHA U3 MaTeprana KaToaa.

181. [Tpu nyvae BomHBl A =600 HM TOK (OTOIEKTPOHOB B BAKYYMHOM (HOTOIIEMEHTE MpeKpanaercs,
eCJIi MEXAy KaToJOM M aHOJOM IIOJaTh 3a/epKuBaloliee HampspkeHre Us He MEHbIIe OIpeAeIeHHOTO
3HaueHwus. [Ipy yBennueHNM AJTMHEI BOJHBI Ha 1) = 25% 3anep)kuBarolee HarpshkeHue okaspiBaercst Ha AU
= 0,4 B menpuie. OnpenenauTs 1o 3TUM JaHHBIM NOCTOsIHHYO [Tnanka.

182. B xonme dhotoaddexra 371eKTPOHEI, BEIPEIBAEMBIE C MOBEPXHOCTH KBaHTaMHU C 9aCcTOTOH Vi = 4 -
1081 1, TOJTHOCTBIO 3anepxuBaeT HampspkeHune U; = 14 B, a mpu gacToTe KBaHTOB V, = 8 10" Ty -
HanpspkeHue U, = 30 B. Onpenenuts o 3TUM JaHHBIM MocTOsTHHYTO [TmaHKa.

183.11m0ckasi  MOBEPXHOCTH OCBEMIaeTCs CBETOM ¢ JiuuHOW  BoimHBI A=180HM. KpacHas rpanuma
¢dororddexra nns nanHoro BemiectBa Ay == 360HM. HemnocpencTBEHHO y IOBEPXHOCTH CO3AHO
OJIHOPOJHOE MarHuTHoe moje ¢ wuHAayknuedn B = 1,0 mMTn. JIMHMM WHIYKIMW MAarHUTHOTO TIOJIS
napajienbHpl TOBEpXHOCTH. Ha Kakoe MakCHMaiabHOE PAcCTOSIHHE OT TMOBEPXHOCTH CMOTYT yOAJIUTHCA
(hOTORNIEKTPOHBI, €CITM OHH BBUICTAIOT MEPIICHANKYIIIPHO IIOBEPXHOCTH?

184. L{MHKOBYIO IJTACTHHKY OCBEMIAIOT YJIBTPa(HOJIETOBEIM CBETOM ¢ JIHHOM BomHBI A = 300 M. Ha
KaKoe MaKCHMaJIbHOE PACCTOSIHUE OT IUTACTHMHKU MOJKET yJAIUThCS (POTORIEKTPOH, €CM BHE IJIACTHHKU
CO3J1aHO 3aJIep KUBAOIIee OJHOPOIHOE MoJie ¢ HanpsbkeHHOCThIo E = 10 B/ecm?

185. Ha rutockmit  snmekTpox TmamaeT UWINy4YeHHe ¢ JAUUHOM  BomHBI A = 83 HM. Ha kakoe
MaKCHMaJIbHOE PacCTOSHHE OT ITOBEPXHOCTH JJIEKTPOAA MOXKET YHAIUTHCS (DOTOIIEKTPOH, €CIH BHE
JJIEKTPOJa CO3MAaHO 3aJCp)KUBAIOIICE JIICKTPUYECKOE Ioyie HampspbkeHHocThlo E= 7.5 B/cm? Kpachas
rpannna (potod¢ppeKTa COOTBETCTBYET JIIIMHE BOJIHBI Ag = 332 HM.

186. Mexnay (oTokaTomoM M aHOAOM TIIPIJIOKEHAa Takas Pa3HOCTh IOTEHIHMAIOB, YTO Hamboiee
OBICTpBIE (POTOANEKTPOHBI MOTYT HPOJICTETH TOJIBKO MOJIOBHHY PACCTOSHUS MEXIY dJekTponamu. CMoryT
U OHHM JOJETeTh JI0 aHOJa, €CIM PACCTOSHHE MEXAY SJEKTPOJaMHM YMEHBIIWTh BABOE IPU TOH XKe
Pa3HOCTH MOTEHIINATIOB?

187.ComnHeuHbIe JIyqn MPHHOCAT B MHHYTY Ha OBEpXHOCTH S = 1 M moussI snepruio 41,9 k/[x. Kakoii tomkna
OBITH TEMIIEpATypa MOYBBI, YTOOBI OHA U3Tydasia TaKylo e SHEPTHUI0 00paTHO B MUPOBOE MPOCTPAHCTBO?

188. Cxonbko SHEpruM u3iy4aeTcs B NpocTpaHcTBo 3a 10 4 ¢ miomaan S = 1 ra naxoTHOH 3eMJIH, UMEroLIeH
temneparypy t = 27°C? CunraTh IOUBY YEPHBIM TEJIOM.

189. Jlamma cosuttokc, NpuUMeHsieMas Al JIeYCHUS OOJBHBIX, UMEET BOJb(PPaMOBYI HHUTb. OnpenenuTsb
TEeMIlepaTypy HHUTH IIpU OOJIy4EHHH, €CIIM B JAHHOM Cllydae HM3JIy4aloTcs MH(pPaKpacHbIE JTy4d JIMHOH
BOJIHBI NOpsijKa 1 MK.



190. Onpezenute HEPTUIO, U3Iy4acMyIO 4epe3 CMOTPOBOE OKOLIKO neur B TedeHue t = 1 mun. Temneparypa
nean T = 1500 K, miomas cMoTpoBoro okomka S=10 cm?. CYnTaTh, 4TO [Ie4b H3IY4aeT KaK YEPHOE TEIIO.

191. Haiiziure TeMmepaTypy 1€, ecili H3BECTHO, 4TO M3 OTBEPCTHS B HEM IIIOMAAbi0 S = 6 cM’ H3tydaercs 7
Kai B 1 c. CunraTh n3nydeHne ONU3KUM K U3ITyYCHUIO YEPHOTO Tela.

192. IMoBepxHOCTH UepHOTO Teda Harpera o Temreparypsl T = 1000 K. Bo ckonbko pa3 H3MEHUTCS MOITHOCTh
M3JIyYEHUs 3TOTO TENA, ECIIH [TOJIOBUHY MOBEPXHOCTH HArpeTh, a APYTryIo NOJI0BUHY oxyiaauTh Ha AT = 100
K?

193. B meauuuHe Uil AMAarHOCTHKM psiia 3a00J€BaHUM IMOJYYHJI PaclpOCTpaHEHHE METOJ, Ha3blBacMBIN
TepMorpadueii. OH OCHOBaH Ha PErMCTpPallMM PAa3IMYMs TEIUIOBOTO H3JIyYCHHUS 370POBBIX M OOJBHBIX
OpPraHoB, OOYCJOBJIEHHOTO HEOOJBIIMM OTJIMYHEM HUX TeMIepaTyp. BeraucnuTte, BO CKOJNBKO pa3
OTIIMYAIOTCS TEPMOJMHAMHYECKUE TEMIIEpaTypbl U SHEPreTHYECKUE CBETUMOCTH y4YacTKOB IOBEPXHOCTH
TeJa yenoBeka, umeronux temmneparypsl 30,5 u 30,0°C cooTBETCTBEHHO.

194. Ha cxompko ymeHbImuTcs Macca COJHIA 3a TOX BCICICTBHE M3ITydeHHs? TemrepaTypa MOBEPXHOCTH
Commama 5800K. M3myuenre ConHIa CINTATh TOCTOSTHHBIM.

195. AbcomoTHO YepHOe Teno uMmeeT Temmepatypy 2900K. B pesynpTare ocThIBaHUS Teia, JJIMHA BOJHEI, Ha
KOTOPYIO MPUXOJIUTCS MAKCUMYM CIIEKTPAJIbHOH INIOTHOCTH 3HEPTeTHYECKOH CBETHMOCTH, U3MECHIIIACh Ha
AX=9 MrM. Jo KaKkol TeMnepaTypsl OXJIaAWIOCh TEIO?

. 210 oo

196. OueHuTh KOJHYECTBO TEIUIA, KOTOPOE BBIACISECT MOJOHUIA ~ Po Maccoil M=1 Mr 3a Bpems, paBHOE
MepHOIy IMOJypacmana 3THX sAep, €CIH HUCITyCKaeMble 0-4acTHIbI UMEIOT KMHETHYECKYIO JHEpruio 5,3
M»5B.

21 .

197. W 3BecTHO, YTO U3 PAJAUOAKTUBHOTO TOJIOHHS %Po maccoit m = 2,51 3a Bpems t =32 nHs B pe3ynabTaTe
ero pacrazna obpasyercs renuii o6bemoM V = 40 cm® ipi HopMalbHBIX ycioBusx: po = 10°Tla, ty = 273 K.
OnpeaeauTh Mo ITUM JaHHBIM TIEPHOJ MoJypacnaja JaHHOTO W30TOMa MOJOHUS.

198. TIlpu ompenmeneHuH MepuoAa IMONypaclana KOPOTKOXKHUBYIIETO  PaJdOAKTHBHOIO  H30TOINA
WCIIONB30BAJICSA CYCTYHK HMMITYyJIhCOB. 3a MHHYTY B Hauane HaOmromeHus Opmio Hacumtano Ny = 250
UMITyJIbCOB, a uepe3 Bpemsi t = 1 4 Obuto 3apeructpupoBano N = 92 ummysbca. YUeMy paBeH Mepuon
noJtypacmnajia JaHHOTO U30Tomna?

199. MecTopoX/IeHUSIM paJoaKTHBHBIX JIEMEHTOB BCET/a COIYTCTBYET CBUHEL. VI3BECTHO, UTO TOPHEBBII
PSI 3aKaHYMBAETCSI U30TOIOM CBHHIIA 208phy (32Th— 2%ph). Cunras BO3pacT TOPUEBOH pybl t=4-10° ser
(Tmopsiika BO3pacTa COJIHEUHOM CHCTEMBI), ONIPEAEeNINTh MacCy CBHUHIIA M, MOSBUBIIETOCS B 3TOH pyae u3
TOpHs Maccoit My=1kr?

200. CauHen, coJepKallUiics B ypaHOBOU pyJie, SIBJISETCS KOHEUHBIM IPOAYKTOM paciiajia ypaHOBOTO psifa.

. . _ 238 .
HaiiTi BO3pacT t ypaHOBOH pyAbl, €CIH H3BECTHO, 4TO Ha Maccy M;=1 kr ypana “z3U B 3T0il pyne
MPUXOAUTCS Macca My = 320r cBUHITA ‘g% Ph.



3. METOAUYECKHUE PEKOMEHJIAIIUU 110
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3. 1 DnekTpuyeckoe moJie JUTOJIS.
ITpu n3yuenuu Bonpoca HEOOXOIUMO OOPATUTh BHUMAHHE KapTUHY CUJIOBBIX JINHUH
TIOJIS TUTIOJISL.

3. 2 CerHeTodIeKTPUKH.
ITpu n3yuenuu Bonpoca HEOOXOIUMO OOPAaTUTh BHUMAHKUE Ha CXOJICTBO
CETHETORJIEKTPUKOB U (PeppOMArHETUKOB.

3. 3 CBoO¥iCTBa MTEE302JICKTPUKOB.
[Ipu usyyenun Borpoca He0OXO0IUMO 0OPATUTh BHUMAaHHUE (PU3HUUECKYIO CYTh SBJICHUS
BO3HUKHOBEHUS 3aps/a NpH JeGopMaLuy KpUcTauia.

3 4 D1eKTpOnpPOBOAHOCTH METAJLIOB.
[Tpu n3yuennn Bompoca HeOOX0AMMO OOPATUTh BHUMAHHUE HA 3aTPYIHEHUS
KIJIACCUYECKON (DM3UKHU MPH 0OBSICHEHUU AIICKTPOIPOBOJUMOCTH METALIOB.

3. 5 Tok B momynpoBOJHUKAX.
ITpu n3yuenun Bonpoca HEOOXOIMMO OOPATUTh BHUMAHHE Ha MEXaHHU3M IIepeHoca
3apsijia B YUCTHIX U B IPUMECHBIX TTOTYIPOBOJHHUKAX.

3. 6 Tok B pyIeKTpOIHTAX.
ITpu n3yueHnn Bonpoca HEOOX0IMMO OOPAaTUTh BHUMAHHE Ha HOCUTENEH ToKa B
JIEKTPOJIUTAX.

3. 7 CaMoCTOSITeIHHBII Ta30BbBI pa3psii U €0 THITBI
[Tpu n3yuennn Bompoca HEOOXOIMMO 00PATUTh BHUMAaHNE MEXaHU3MbI BO3HUKHOBEHUS

HOCHUTEJIEH TOKa B razax.

w

. 8 Ilpunnun padotst MI'/I-reneparopa
[Ipu u3yyenun Borpoca HEOOXOJUMO 00paTUTh BHUMAaHNE (PU3MUECKUN TPUHIINIT

paboter MI'/I-reneparopa.

w

. 9 YckopuTtenu 3apsHyKeHHBIX YaCTHIL
[Tpu u3ydeHnn Borrpoca HEOOXOAMMO OOPATHTh BHUMAaHNE (PH3MYECKUN TIPHHIUIT
YCKOPEHUS 3apSKEHHBIX YaCTHIL, @ TAKXKE yJIEeP>KUBAHNE UX HA HYKHOM TPAeKTOPHUHU.
3. 10 Macc-cniektporpadst
[Tpu u3ydeHnn Borrpoca HEOOXOUMO OOPAaTHTh BHUMAHHE (PH3HMUYECKUN TIPHHIHIT

paboTsl Macc-criekTporpada.

w

. 11 Cxun-3¢exT B TEXHUKE



ITpu n3yuenun Bonpoca HEOOXOAUMO OOPATUTh BHUMAHHE Ha MEXaHU3M BO3HUKHOBEHUS
s dexra.

3. 12 TpanchopmaTopsl
ITpu n3yuenun Bonpoca HEOOXOAUMO PACCMOTPETH BCE COBPEMEHHBIE ACTIEKThI
IIPUMEHEHMsI TPaHC(HOPMaTOpPOB.

3. 13 TlepeMeHHBIH TOK, H3TYICHHE TUTIONS
[Tpu n3yueHnnu Bompoca HEOOXO0IMMO 0OPATUTh BHUMAHHE Ha IUarpaMMy
HaMpaBIEHHOCTU U3JIy4EHHs! JUIIOJS.

3. 14 Vlcnionp30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JUI Iepeaayd HU(POBBIX JaHHBIX
[Tpu n3yueHnn Bompoca HEOOXOAMMO PACCMOTPETH BCE COBPEMEHHBIE ACTIEKTHI
MPUMEHEHHS AJIEKTPOMArHUTHBIX BOJIH JIJISI IepeIauu TaHHBIX.

3.15 Tlpumenenue uHTEpPEPOMETPOB.
ITpu n3yueHnun Bonpoca HEOOXOAUMO PACCMOTPETh BCE COBPEMEHHBIE ACTIEKThI
IIPUMEHEHUS UHTEP(PEPOMETPOB.

3. 16 Iudpakuus peHTTeHOBCKHUX BOJIH.
ITpu n3yuenun Bonpoca HEOOX0AUMO OOPATUTH BHUMAHUE HA BO3MOXXHOCTb U3Y4EHUS
CTPYKTYPbI KPUCTAJUIOB C TOMOIIBIO PEHTI€HOBCKHUX BOJIH.

3. 17 VckyccTBeHHAs! ONTHYECKAs! aHU30TPOIIHS.
[Tpu n3yueHnn Bompoca HEOOXOAMMO 00OPATUTH BHUMAaHUE HA TEXHUUECKUE aCTIEKTHI
IPUMEHEHHS aHU30TPOITHH.

3. 18 Dddext Jomnepa.
[Ipu usyyenun Borpoca HEOOXOUMO 0OpaTUTh BHUMAaHHUE HA (PU3UUYECKYIO CYTh
BO3HUKHOBEHUS 2(pPeKTa 1 ero npakTHIeckoe MPIUMEHEHHE B aCTPOHOMHH.

3. 19 Dddext BaBunosa-UYepeHnkosa.
[Tpu n3yueHnnn Bonpoca He0OX0AUMO 0OpPATUTh BHUMaHUE HAa (PU3UUECKYIO CYTh
BO3HUKHOBEHHUA 3P (EKTa U ero npakTUYecKoe MPUMEHEHHE.

3. 20 TTonsTre 00 ONTHYECKOW TUPOMETPHU
[Ipu u3yueHnn Bonpoca HeOOX0IMMO 00PATUTh BHUMaHHE Ha (U3UUECKOM CyTH pabOThI
npubopa, Ha OrpaHMYCHUAX €€ IPUMEHEHHSI.

3. 21 IIpumenenue hoTorddexra
[Tpu n3yueHnn Bompoca HEOOXOAMMO 0OPATUTH BHUMAaHUE HA TEXHUUECKUE aCTICKTHI
npuMeHeHus hoTodddexra.

3. 22 TyHHENbHBIH MUKPOCKOII
[Ipu uzydeHnn Bonpoca HEOOXOAMMO OOPAaTUTh BHUMaHNE HAa (PU3UICCKUN TTPUHITUTT

paboThl MUKPOCKOTIA.



3. 23 CBepXmpoBOAMMOCTh B CBEPXTEKYIECTh
[Tpu n3yueHnn Bompoca HeOOXO0IMMO 0OPAaTUTh BHUMAHHE Ha MEXaHU3M 00pa30BaHuUs
KYIIEpOBCKHX TIap.

3. 24 Kocmuueckoe U3ydeHue
[Tpu n3yueHnn Bompoca HEOOXOIMMO 00OPATUTh BHUMAHHE HA TIPOUCXOXKICHHEC

KOCMHUYCCKOI'O U3JIYUCHUS, €0 XapaKTCPUCTUKH.



4. METOAMYECKHUE PEKOMEHJIAIIUHA
IO NOAI'OTOBKE K 3AHATUSAM
4.1 MeToanyeckue peKOMeHIAlMH 10 MOATr0TOBKE K MPAKTHYECKUM 3aHATHSIM.

[TpakTHueckue 3aHATHS CIOY’KaT CBS3YIOLUIMM 3BEHOM MEXIy Teopued U IpakThukol. OHU
MIOMOTAIOT YIITyOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHUSA, TOJTYYCHHBIC Ha JICKIUIX.

Ilepen KakOopIM 3aHATHEM CTYAEHT JOJDKEH IIOBTOPHUTH IPOWIEHHBIM MaTepHall, UCIOJb3Ys
KOHCIIEKTBbl JICKIUH, METONMYECKHE YKa3aHMs, PEKOMEHAYEMYI0 JuTepaTrypy. JKemarenbHO
JIOTIOJTHUTENLHO  BBINMCATh HambOonee BaXKHbIE (OpPMyIbl ¥ BBIpRKEHHUS, YTOOBI MpHU
HE00X0IMMOCTH OBICTPO HATH MX. B pe3ynbraTe MOATOTOBKH K 3aHATHIO HEOOXOIMMO TOMHUTD
Hau3ycTb Te (OpMysbl, KOTOpble ObUIM OTMeueHbl JeKTopoM. CienyerT 3HaThb 3HAYCHMS
HauOoJiee BaXKHBIX KOHCTAHT, BCTPEYAIOIMXCS B JIaHHOM pazjiesie (CKOpOCTh CBETa U T.II.).
Pexomenyercss UMeTh MHAMBUAYAJIbHBIN CIPABOYHUK, B KOTOPBIN 110 YKa3aHUIO MIpernoaBaTesis
BBIIHICHIBAIOTCA T'POMO3JIKHE (HE TpeOyrolue MPOYHOro 3allOMUHAHUA) (POPMYJIbl, HEKOTOPbIE

TaOJIMYHEIE HUHTCI'pajibl U (1)OpMyJ'IbI CBsI3EH MCXKAY CAMHULIAMHA HBMCPCHHﬁ.

4.2 MeTtoanyecKue peKOMeH/IalMH 10 MOAr0TOBKe K Ja0opaTOpPHbIM padoTam.
WNuxeHep mospzyercs MeToJaMH (PU3MKHM JJs pelIeHUs MH)KEeHepHBIX 3anad. OH He JOJKEH
OTKpBIBaTh HOBBIE (PU3UUECKUE SIBJICHHUS, HO 00s3aH yMETb NPHUMEHATh (U3NYECKHUE 3aKOHBI.
[ToaToMy A CTYJEHTOB TEXHMUYECKHUX BY30B HamOOJEe CYIIECTBEHHO H3YYEHHUE 3JIEMEHTOB
TEXHUKU W3MEpPEHUIl, O3HAKOMJIEHHE C COBPEMEHHBIMU BHJaMU TNPUOOPOB, NpUOOpETeHHE
yMEHUs BHJETh (U3MYECKYI0 3ajady B TEXHHYECKOM mpobineme. I[naBHble 3amaun
7a00paTOPHOTO MpPAaKTUKyMa IO oOuied ¢u3uke TakoBbl: 1) 3KcIepUMEHTalbHas MpOBEpKa
¢u3NYeCKUX 3aKOHOB; 2) OCBOEHHE METOAMKM M3MEPEHUH U TNPUOOPETEeHHE HaBBIKOB
(u3NYECKOTr0 SKCIEPUMEHTA; 3) W3Y4Y€HHWE NPUHLMUIIOB paboThl (usnueckux npuOopos; 4)
npuoOpeTeHust yMeHus 00pabOTKU Pe3ylbTaTOB HKCIIEPUMEHTA.
[Tpexie ueM NPUCTYNUTH K BBIOJHEHUIO IKCIIEPUMEHTA, CTYACHTY HE00X0AMMO BHUMATEIHHO
03HAKOMUTCSI C METOJMYECKUM OIMCAaHHWEM J1adopaTOpHON paboThl. MeTonudyecKkue ONMucCaHus
CoJiepaKar:

1) Ha3BaHMe pabOTHI, €€ LEIb;

2) TepedyeHb IPUOOPOB U MPUHAICKHOCTEH;

3) 0011yro yacTh (CIIPaBOYHbIE CBEACHHUS O CYTH M3y4aeMOro sIBJICHHs Win 3G deKTa);

4) MeToIuKy MPOBEJICHUS pabOThI;

5) omucaHue U3MEpPEHHN;

6) 00paboTKy pe3yIbTaTOB U3MEPCHUIA,

7) KOHTPOJIBHBIC BOIIPOCHI.



OcHoBHas 4YacTb BPEMEHHU, BBIJICJICHHAsI HA BBIMOJIHEHHE JIa0OpaTOPHOU pabOThI, 3aTPauyMBaCTCs
HAa CaMOCTOSITENIbHYIO TOArOTOBKY. Ecimm crygeHT mnpuctynmaer kK pabore 0e3 4€TKOro
MPEJICTABICHUS O TCOPHH HM3y4aeMOIr'o BOIPOCA, OH HE MOXET «y3HaTh B JIUIO» (U3HUECKOE
SBJICHUE, HE CYMEET OTICNIUTh U3ydaeMbli 3PPEeKT OT caydyailHbIX MMOMEX, a TAK)KE OKAKETCS He
B COCTOSIHUM CYIUTh 00 HUCHOPAaBHOCTM W HEUCIPAaBHOCTU YycTaHOBKHU. Jlyig oOnerdenus
MOATOTOBKHU K C/Iau€ TEOPETUYECKOro MaTepHalia MoJie3HO OTBETUTh Ha KOHTPOJBHBIE BOMPOCHI,
c(hOpMyIIMPOBAHHBIE B METOJMYECKOM ONMHUCAHUU. {151 YCIENIHOTO BHITIOJHEHUS JIA0OpaTOPHOU
paboThl CTYIGHTY HEOOXOIUMO pa300paTbcs B YCTPOMCTBE YCTAaHOBKM WM Makera. [IpoBepun
npuOOpbl YCTaHOBKHU, IMOATOTOBUB MX K paboTe, CTYACHT MPUCTyNaeT K HaOIIOJIEHUIO TeX
3¢ (}EeKTOB WU SBICHUH, KOTOPBIM IOCBAIICHA JaHHAs padora. ONBIT 3KCIIEPUMEHTATHHON
paboTel Henb3s mpuodbpectd 0€3 CaMOCTOSITEBHOTO AKCIEpUMEHTHpOBaHUA. OTCUéT
U3MEPSEMBIX BEJIMYUH MOJAraeTcsi MPOU3BOAUTH C MAKCUMAIIbHON TOYHOCTHIO. [losToMy mepen
CHSITUEM DPE3yIbTAaTOB H3MEPEHHI HEOOXOIUMO MPOBEPSTh HYJEBBIE MOKa3aHUs MPUOOPOB U
YCTAaHOBUTH LIEHBI JIEJICHUS HA IIKalIax. JTam oOpaOOTKU Pe3y/lbTaTOB M3MEPEHUM HE MEHee
BOKEH, YeM IIPOBEICHHE OKcrepuMeHTa. MHorue (QuU3MYecKue 3aKOHBI, IOJyYEHHBIE B
pe3ynbTaTe JKCIEPUMEHTAIBHBIX HCCICIOBAaHUM, BBIPAXKAIOTCS B BHUJE MaTeMaTHUYECKHX
dbopMyI, CBS3BIBAIOIIUX UWCIOBBIE 3HAYeHHS (PU3UYECKUX XapakTepucTuk. [losTomy
00s13aTeIbHO CJIEIUTE 3a TE€M, UYTOOBI, NMPU BBIMOJIHEHUU TE€X WM HHBIE WU3MEpPEHUs, OBLIN
Pa3yMHO COTJIACOBaHBI JAPYT C APYIOM TOYHOCTH OMNpPEAENEHUs pa3IMuHbIX BenuuuH. Ecnu B
nabopatopHoii paboTe wuccienyeTcs 3aBUCHMOCTh OJIHOM BETUYMHBI OT JPYroH, OTy
3aBUCHUMOCTH CJIEYeT MpeACTaBUTh rpaduyecku. Yncao ToYeKk Ha pa3iIMuHbIX y4acTKaxX KPUBOMH
M MaciITadbl BHIOMPAIOTCS C TAaKUM PacdyeToM, YTOOBI HATJISAHO OBUTM BUIHBI MECTa U3THOOB,
HKCTPEMYMOB U CKayKoOB. KpoMe cUCTEeMBbI KOOpJIMHAT C PABHOMEPHBIM MAaCIITA0OM MPUMEHSIOT
nonynorapupmMuueckue W JorapudMuueckde IIKaimbl. BpluucieHne HMCKOMON BETHYHMHBI
COJICPKUT M pacyeT TMOrpeurHocTed u3MepeHus. BrImomHeHue KaKIoW M3 3arIaHUPOBAHHBIX
paboT 3akaHYMBaETCs MpefocTaBleHueM oTyeTa. TpeboBaHus K GopMe U COJIEpPKaHUIO OTYETa

MIPUBEJICHBI B KAXKI0W U3 JIa0OpaTOpHil.



