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3aka09YnTENbHBIN dTAaIl.
3ananusi, pemieHusi U KPUTEPUU OLlEeHUBAHUS.
11 xnacc

Bapuanr 1.

1.4.1. 3apaya. /|Ba HCKYCCTBEHHBIX CITyTHHKA JABM)KYTCSI B OJTHY CTOPOHY BOKPYT' HEKOTOPOH IUIAHETHI 110
KPYrOBbIM OpOUTaM, JIeXallMM B OJHOW IUIOCKOCTH. KOCMOHaBTBHI, Haxozsluecss Ha CILyTHHKaXx,
HNOJJIEPKUBAIOT CBSA3b C IOMOILBIO Ja3€PHOIO Jiyya, HAIIPaBIEHHOIO OT OJHOTO CIYTHHUKAa K JPYyromy.
[lepuonuyeckn CIyTHUKH Ha HEKOTOPOE BPEMs OKa3bIBAIOTCS B «CIEIBIX» 30HAX, KOTJa Ja3epHbIA Ty
IEPEeKpbIBACTCA IUIAHETOM, M CBSI3b MEXJy CIIyTHHKamMM IpepsiBaercs. Haiinute anurenbHOCTh T
TIpeOBIBaHKS CITyTHUKOB B OJIHOM M3 TAKKMX CIEINbIX 30H, €CIIH PaJMyChl OpOUT cIyTHHKOB R1 = 6,4-10% kM
1 Rz = 10° kM, paguyc IJIaHETBI I COCTABIAET HECKONBKO THICSY KUJIOMETPOB, @ YCKOPEHHE CBOOOIHOIO
TaJeHus Ha IOBEPXHOCTH TiaHeThl § = 9 m/c?. [Ipenomiennem yda B aTMocepe TIaHEThl U BIMSHUEM
JPyTuX HEOECHBIX TeJ Ha IBUKEHHUE CITyTHUKOB MOYKHO IIpeHeOpeyb.

Vkaszanue. Jlns yHOpoUIEHHsS PacyeTOB BOCIOJB3YHTECh NPHUONMKEHHOW (opmMyoi arcsin X = X,
CIPaBEIMBOM ITPH MAJIbIX 3HAYEHUSIX apTyMEHTa X, BBIPQXKEHHOT'O B paJuaHax.

1.4.1. Pemenme. [Ipu nBueHUM COyTHHKA Maccoi M 1o KpyroBoi opOute paauyca R BOKpYr MjaHeTbl
Maccoil M ¢ yrioBoi CKOpOCTBIO ® COTJIACHO BTOPOMY 3aKOHY HbIOTOHA M 3aKOHY BCEMUPHOTO TSTOTEHUS

HUMCEECM m(,OZR: , TAC G- I'paBUTalMOHHAA ITOCTOSAHHAA. OTCIOI[a yrioBasg CKOPOCThb CIIYTHHKa

RZ
GM M
W= ? . Tak kak YCKOpPCHUC CBO6OI[HOFO MaJICHUsI HAa MOBCPXHOCTH IMJIAHETHI PaBHO ( = 5 TO
r
o=r % . I[J'IS[ HaxXOXICHUA BPCMCHU Hp€6BIBaHI/Ifl CIIYTHUKOB B «CIICTION» 30HE CBSDKEM HAdallo
R

BpaIllaoLIEiCcsl CUCTEMBI OTCUETa C LIEHTPOM IUIaHEeThl (TOUKON O, CM. PUCYHOK), a €€ OCh HAallpaBUM K
OJTHOMY U3 CITyTHUKOB, HAalIpUMep K TOMY, KOTOPbII JBMXKETCS 110 OpOUTE MEHBILIEro paanyca (K TOUKe
A). IlpoBeaem u3 ToukH 4 ABe KacaTeabHbIe K TOBEPXHOCTH IIAHETHI J0 IIepecedeHus ¢ OpoOUTOI BTOPOTro
cnytHuka B Toukax C u D. Jlyra CD — 310 u ecTb «cnenas» 30Ha. M3 pucyHka BUJIHO, YTO IIEHTPAIbHBII

. . r . r
yroJ, onuparommiics Ha 3ty ayry, ZCOD =2(a, +a,), rae a, =arcsin R o, = arcsin R YuureiBas,
1 2

r r
9T0 1o ycioBuio I << Ry, R,, mpubmmxenno mmeem ZCOD =2 —+ — |. [lycTh yriaoBele cKOpocTH

1 2
CITYTHHKOB B HC Bpamalomeﬁc;l CUCTCMC OTCUCTA PABHBI 01 U (V2. HOCKOHBKy CIIYTHHUKH OBUXKXYTCSA B OJHOM
HalIpaBJICHUH, YIJIOBas CKOPOCTb BTOPOTO CIYTHHKAa OTHOCHTCJIIBHO IICPBOIO paBHA O, = ®; —0,.

2r 1 1
HOE)TOMy BpEMsA HAXOXIACHUA CIYTHUKOB B CJICIIOX 30HC PaBHO T=——| —+— |. IloacraBiss croga

. 2RI+ R)VRIR,
BBIpa)KeHI/Iﬂ JJISL er'IOBI)IX CKOpOCTeI/I CHyTHI/IKOB, HOquaeM OKOHYATCJIBHO, YTO T =
\/E(RZ\/ R, =Ry Rl)

2(R, + Ry)\/RiR ~17923 ¢ =~ 298,7 MuH.

\/E(RZ\/R_Z_ Rl\/ﬁl)~

OTBeT: T=



Ne 11.1 JeiictBHe MakcuMaabHbIH
0aJLI
1 Y4YacTHUK NPUCTYIWI K PEIICHUIO 3a/1a4 1
2 Cpaenas BepHbIH NOSICHSIIOIIMN PUCYHOK K 3aj1aue 2
3 3anucaHbl ypaBHEHHUs! IBUXKEHUS JJIsi CHYTHUKOB 3
4 [Tonyuensl popMyna 11 yCKOpEeHHs] CBOOOTHOTO MaieHusT | 2
) OmnpeneneHsl yriioBble CKOPOCTH KaXKJIOTO CIIyTHHUKA uepes3 | 2
yCKOpeHHe CBOOOIHOrO NaIeHUs
6 [Toka3zaHo, «cienas» 30Ha — Iyra 2
7 BepHo onpenerneHa ajimHa 3TOW TyTH 3
8 [Tomydyena BepHas ¢Gopmyna Ui BpEMEHH HaxXOXICHHS | 3
CIYTHHKOB B CJIETION 30HE
9 [TonyuyeH npaBUIIbHBIN YUCICHHBIM OTBET 2
BCEI'O 20




2.5.1. Bapava. CreknsuHas TpyoOka qmHoi | = 1 M, repMETHYHO 3aKphITast ¢ OJHOTO
KOHIIA, PAacIOJI0kKEeHa BEPTUKAIBHO OTKPHITHIM KOHIIOM BHU3 U 3all0JIHEHA CMECHIO
BO3/IyXa ¥ HACBIIICHHOTO BOISIHOTO mapa. TpyOKy Me/UIeHHO NOTpYy’KaloT B BOJY Ha
MOJIOBUHY €€ JUTHHBL. [Ipr 3TOM MOBEpXHOCTH BOABI B TPYOKE OKa3bIBaeTCs Ha IIyOnHE

h = 0,45 m. Cunras TeMiiepaTypy ra30Boi CMECH B TpyOKe [TOCTOSIHHOM, HalIuTe
JIABJICHUE Pyac HACHIIIEHHBIX APOB BOBI P 3TOW Temreparype. ATmochepHoe
nasnenue Po = 10° Ila, mnotHocTs Boasl po = 10% kr/m3. [ToBepXHOCTHOE HATSKEHUE BOJIbI
MOJKHO HE YUHTHIBATh. YCKOPEHHe CBOOOIHOTO MajeH s NIPUMHUTE paBHEIM ¢ = 10 m/c?.

2.5.1. Pemienne. HayanbHoe naBieHue Po B TpyOKe paBHO CyMM€ HaplUaibHOTO JAaBJICHUS P1 CYXOro
BO3/lyXa M IApUHAaIbHOIO JABIEHMS Puac HACHIIIEHHOTO BOASHOrO Hapa, T.€. Py = P;+ Pye» OTKYyIA

p1: pO_pHac' O003HauNB 4yepe3 P2 OaBiICHHUE CyXOro BO3ayXa B TPY6KC II0CJIE €€ YaCTHU4YHOI'O

. I
HOTPY)KeHUSI B BOAYy, NO 3akoHy boins—Mapuorra umeem: p,IS = p2(§+h S, rne S — miomank

2
nonepevHoro ceueHus Tpyoku. Orcrona p, = p; ——— . 13 ycnoBust paBHOBecHs CTOJI0MKA BOJIBI B TPyOKe

I +2h
CHEIYET, YTO P, + Pc = PodN+ Py. OObenuHsAs 3amucaHHbIE BBIPAKEHUs, NPUXOJUM K YPaBHEHUIO
2| I +2h
I +2h I -2h
OtBet: P, = Py —poghI +2h =145 kI]a.
| —2h
Ne 11.2 JleiictBue MakcuMajabHBIA
0aJLI
1 Y4acCTHUK NPUCTYNWI K PEIICHUIO 33a4H 1
2 CrenaH BepHbIN NOSICHSIIOIINMK PUCYHOK K 3a7a4de 1
3 Omnpeneneno HayanbHOE NapLUaIbHOE AABJIEHUE CYXOTr0 4
BO3/yXa B TpyOKe
4 3anucad 3akoH boinsi—MapuoTra u nojsy4yeHo KOHEUHOe 4
napUUaIbHOE JaBJICHHE CYXOro BO3ayXa B TpyOke
5 3anucaHo ycIOBHE paBHOBECHS CTOJIOMKA BOJIbI B TPyOKe 4
6 [Tonyuena BepHas hopmysia 1jist HKCKOMOW (PU3HUECKON 4
BEJIMYHHBI
7 [TonyuyeH npaBUIIbHBIN YUCIEHHBIN OTBET 2
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3.10.1. 3agaya. /[Ba 0OIMHAKOBBIX METAINIMYECKUX 3aPSHXKEHHBIX IIapa paauyca I =2 cM HaXOosTCs Ha
OO0JIBIIIOM PACCTOSHUM IpYT OT Apyra. OAMH U3 MAapOB PACHOIO0KEH MIPU ITOM BHYTPHU CPepUIECKOi
poBoOAsIIEH 3a3eMIEHHON 000104KH paguyca R Tak, yTo UX LHEHTpHI coBnanatT. Yepes HeOobIIOE
M30JIMPOBAHHOE OTBEPCTHE B ATOM 00O0JIOUKE IIAPHI COSTUHSIOT TOHKOM UTMHHOW MPOBOJIOKOU. B
pe3yibTaTe Ha Mapax yCTaHABIMBAIOTCA 3apsaanl 01 = 6-1070 Ki, g2 = 2-10°1° Kn. Uemy pasen pamuyc
06o0uku R?

3.10.1. Pemenne. [Tocie nepepacnpeaencHus 3apsaa0B MOTEHITMAIBI IIAPOB BHIPOBHSAIOTCI. O003HAYMM HX
Q1 U1 @2, IpUIéM @1 = @2. [loTeHIIMan mepBoro mapa @1, 3aKIIOYSHHOTO B 000JI0YKY, CKIIAIBIBACTCS U3
MOTEHIIMAJIA MOJIs, CO3JJAHHOTO CAMUM IIAPOM Ha €ro MOBEPXHOCTH U TIOTEHIIMANA MOJIsl, KOTOPOE CO3MAET
000JI0YKa B TOM MECTE, IJie HaXOMUTCA Iap: @1 = Qu + Qos. I1OCKONBKY 000JI0YKa TPOBOSMIAS U
COCMHEHA C TPAKTHYECKH OECKOHEYHBIM HCTOYHHKOM 3apsijioB, Ha €€ BHYTPEHHEH IOBEPXHOCTHU
WHIYIIUPYETCS 3apsijl PABHBIN M0 MOYJIIO 3apsily [Iapa BHYTPH U MPOTUBOIOJIOKHBINA eMy 10 3HaKy. Eciu

3apsij EPBOTO Iapa CTaj PaBHBIM (1, TO 3apsa 00OJIOYKM —(i M, CIEIOBATEIBHO, Pu =

il [loTeHUMan BTOPOro IHapa (2= G

4ne R Ame, ¥

@ % __% . OTCcroa mosty4aeM OTBET 3a1a4u R = % r.
Ane,r  Ang R Ameyr g,—0a,

0
Ame,r

U Qo6

TenepL Mbl MOXCEM 3alncCaTb PaBCHCTBO!:

OtBer: R S N 3 oM.
g, —d,

Ne 11.3  [eiicTBHe MaxkcumajbHbIi 6aJ11
1 Y4acTHUK NPUCTYNHI K PEIICHHUIO 33/1a4H 1
2 CpaenaH BepHbIH NOSICHSIIOIIMNA PUCYHOK K 3ajaue 2
3 CrnenaHo yTBepKACHUE O TIepepactpeeICHIH 3apsii0B JUIs 2

BBIPAaBHUBAHHS WX MTOTECHIAJIOB
4 BepHo omnpenerneH 3apsij 3a3eMISHHON 000I0UKH 4
5 BepHo 3anucanbl MOTEHIMAIIBI IIAPOB MOCIE UX COSTMHEHUS 4
TOHKOH JUIMHHON TPOBOJIOKO
6 [Tonmyyena BepHas popmyJa Ui HCKOMOH PpU3HMUECKON BEIUYHHbI 5
7 [TonyuyeH npaBUIIbHBIN YHUCIEHHBIM OTBET 2
BCEI'O 20




4.10.1. 3apauya. Ha BepXHei ropr30HTAILHON TTOBEPXHOCTH CJIOS KUIKOCTH PACTIONOKEH
HEIPO3PavHbIi DKpaH C MAJIEHbKUM KPYIJIBIM OTBEpcTHEM. Ha HYKHEN rpaHuLie ClIos TOMEIIEHO
iockoe 3epkano. KakoB Oyzer paanyc OCBElIEHHON 001acTy Ha HUXKHEH CTOPOHE DKpaHa, eClid CBEPXY
OTBEPCTHE OCBETUTH paccestHHbIM cBeToM? TommuHa cinost h = 5 cM, mokasareins npeaoMICHHsI
skuakoctu = 1,5,

4.10.1. Pemenne. IIpu majeHur Ha MOBEPXHOCTH KHUJKOCTH DPACCESIHHOTO CBETa HAMOONBIIMNA YTOJ
npesjomiieHuss OyzneT y Jiyded, Majarolux IO KacaTeabHOW. B pesynbrate B KUAKOCTH 0Opa3yercs

. . . . 1
pacxoasmMuKCA KOHYC JIy4e€Hd CBETA, OIpaHMYCHHBIM IIPEACIbHBIM YIJIOM, JUISL KOTOpPOro SIno =—. HpI/I
n

2hsin a
OTpa)XCHUH OT 3epKajia Ha JTHE yroJ pacTBopa KOHyca He u3MeHsercs, modtomy R =2htgo = %

1-sin?a

OtBet. R= 2—h ~ 8,94 cm.
n® -1
Ne 11.4 JleiictBue MakcuMaabHBIA
0aJLI
1 Y4acCTHUK NPUCTYNWI K PELICHUIO 3a4a4H 1
2 CnenaH BepHbIH MOSICHSIOMUI PUCYHOK K 3aJ1aue 3
3 CrenaHo yTBEpXKICHHUE O TOM, UTO PACCESTHHBIN CBET MaIaeT 2
Ha MOBEPXHOCTb JKUAKOCTH 101 BCEMH yIIaMU
4 CrnenaHo yTBepKIEHHUE O TOM, HaUOOJIbIIUI yroJ 4
npesioMJieHus OyIeT y JIydei, MalaloliuX Mo KacaTeabHOM
5 Bepno omnpenenen yros npeaoMiIeHus Jiyya, ajarouero mno 4
KacaTeJbHOU
6 [Tonmyuena BepHas popMya Juis HUCKOMOH pu3ruecKon 4
BEJIMYMHBI
7 [Tony4yeH npaBUIbHBIN YUCICHHBIN OTBET 2
BCEI'O 20




5.4.1. 3apaua. KonebaTenbHBINM KOHTYP COCTOUT M3 TOCIICIOBATEIHLHO COSTUHEHHBIX KATYIIIKH C
uHAYKTUBHOCTBIO L = 0,3 I'H, pe3uctopa ¢ conporusiaenueM R = 1 Om u koHgeHcaropa ¢
anekTpoéMKocThio C = 30 Mk®D. B KoHTYype nmpoucxoasaT ciabo 3aryxaromiue KoiedaHus — noTepu
SHEPTUU 32 KaXK/bIH MOCIEAYIONINNA TIepruo] KoJeOaHN MHOTO MEHBIIIE SHEPTHH, 3aIaCEHHOM B KOHTYpE
B JIT000H MOMEHT BpeMeHH. B HeKOTOphIii MOMEHT BpEMEHH, KOT/Ia CHJIa TOKA B KOHTYPE IOCTUTAeT
JIOKaJIbBHOTO MaKCUMAaJIbHOTO 3HaYEeHMsI, HallpsbKeHNe Ha KoHieHcaTope paBHo U = 2 B. Kakoe
KOJIMYECTBO TEIUIOTHI Q BBIICTUTCS B KOHTYPE 3a MOCIEAY 0NN nepuoa kojaedbanuit? Yucno 7 npuHATH
paBHbIM 3,14. Pe3ynbraT Belpazute B MUUTHKOYIISAX, OKPYTJIUB A0 LIEJIBIX.

5.4.1. Pemenne. Korna cuia Toka B KOHTYpE JIOCTUTAET JIOKAJIbHOTO MaKCUMalbHOTO 3HaueHus, 3//C

CaMOMHIYKIIUU KaTyIIKU 1o 3akoHy Papazes paBHa (. Cuiia TOka B 3TOT MOMEHT BpeMeHH paBHa | = R

[Tepuon cimabo 3aTyxaronux KojaeObaHuii MOKHO cUuTaTh paBHbIM 1 = 27+/LC . JleiicTBytomee 3HaYCHHE

| . N
cuibl ToKa |, = ﬁ . Toraa Konu4ecTBO TEIUIOTHI, BBIJAEISAIONMIEHCS 32 MaJIbIi HHTEPBAJI BpeMEHU (TIEpHOT),
aU?JLC
MO>XHO CYUTATh PaBHbIM Q = —r
AJU%LC
OtBet: Q = —= =37,68-107 JIxx ~ 38 m/x.
Ne 11.5 JleiicTBue MakcuMajabHBIH
0as
1 Y4acCTHUK NPUCTYNWI K PEIICHUIO 33a4U 1
2 Crnenano ytBepxaeHue o ToMm, uro 3/]C camonHyKkuuu 4

KaTymku 1o 3akony ®apanes pasHa 0, Korza cujia TOKa B
KOHTYpP€ JOCTHUraeT JOKaIbHOI'0 MAKCHUMAJIbHOTO 3HAYCHHUS
3 CnenaHo yTBEpKIEHHE O TOM, YTO EpUoJI c1abo 4
3aTyXaromuX KojJeOaHHi MOKHO CUNTATh PABHBIM ITEPHOIY
cOOCTBEHHBIX KoJieOaHMi u npuBeaeHa ¢popmyna TomcoHa
4 [TpuBenena hopmyna ist TETIIOBOM MOIIIHOCTH, 4
BBIJICJIAIONICHCS B KOHTYPE C YU€TOM JEHCTBYIOIIUX
3HAYCHUH TOKa WJIM HAIIPSDKEHHUSL.

5 [Tonmyuena BepHast popMmya Juis UCKOMOH (pu3ruecKon 5
BEJIMYMHBI
6 [TonyuyeH npaBUIIbHBIN YUCICHHBIN OTBET 2

BCEI'O 20




Bapuanr 2.

1.4.2. 3apaua. OTpsin qanbHEH KOCMAYECKOW pa3BElIKH MPOBOIUT MCCIICIOBAHNE HEU3BECTHOM TUIAHETHI.
KocMoHaBTHI pacmoiararoTcsi Ha IByX KOCMUYECKUX KOPaOsaX, ABMKYIIHXCS BOKPYT ILIAHETHI 10
KpPYTrOBBIM OpOUTaM HaBCTpeuy APYT Apyry. CBsA3b Mexay KOpaOiisiMU MOAJIEPKUBAETCS C IIOMOILBIO
Ja3ePHOTO JTy4a, HAIPAaBIEHHOTO OT OJJHOTO Kopabis k Apyromy. [lepuoanyuecku CiyTHUKH Ha
HEKOTOPOE BPEMsI OKa3bIBAIOTCS B «CJICTIBIX» 30HAX, KOTJa JIa3epHBIN JTyd NMepeKpbIBaeTCs IUIaHETOU, U
CBSI3b MEXKIY CIIyTHUKaMH npepbiBaeTcs. HaliquTe niutensHOCTh T mpeObIBaHus Kopabiiei B 0JTHOM U3
TaKHUX CIICTIBIX 30H, €CITH OpOUTHI KOpabliel pacronaratoTcst B OJHON TUIOCKOCTH, PaInyChl OpOHT

R1 = 6,4-10* xm 1 Rz = 10° kM, pamuyc IIaHeThl COCTABISET HECKOIBKO THICSY KMIOMETPOB, @ YCKOPEHHE
cBOGOJIHOTO MajIeHUs HAa HOBEPXHOCTH IuIaHeTsl § = 9 m/c?. [Ipenomienuem yda B arMocdepe IIaHeThl
U BIMSIHUEM JPYTUX HEOECHBIX Tell Ha JIBM)KEHUE Kopadiiel MOKHO MpeHeOpeyb.

Vkaszanue. Jlns yHOpoUICHHsS PacyeTOB BOCIOJB3YHTECh NPUOIMKEHHOW (opmMysoir arcsin X = X,
CIPaBEeIMBOM MPHU MaJIbIX 3HAYCHUSIX apTyMEHTa X, BRIPQXKEHHOTO B paguaHax.

1.4.2. Pemenne. IIpu nBmwxeHnn KOpadiisi Maccoil M 1mo KpyroBoil opoure paguyca R BOKpYr miiaHeThI
Maccoil M ¢ yrioBoi CKOpOCTBIO ® COTJIACHO BTOPOMY 3aKOHY HbIOTOHA M 3aKOHY BCEMUPHOTO TSTOTEHUS

uMeeM Mo’R =

RT rae G — rpaBuTarnmonHas moctossHHas. OTCIoJa yriaoBas CKOPOCTh KopaOis

GM

o=,|—5 . Tak kak yckopeHue CBOOOJHOIO MaJCHUs HA MOBEPXHOCTH IUJIAHETHI PaBHO ( =

, TO
R3

r.2
w=r % . Z[J'ISI HaXO0XKICHHUA BPCMCHU Hpe6I>IBaHI/I$[ KOpa6Heﬁ B «CJIENoi» 30HE CBSKEM Haydauo
VR

BpalIaroIeicsl CUCTEMBl OTCYETa C LIEHTPOM IUIAHEThl (TOUKoil O, CM. pUCYHOK), @ €€ OCh HalpaBUM K
OJIHOMY M3 KopaOsel, HalpuMep K TOMY, KOTOPBIH ABMXKETCA 1O OpOuTe
MeHblero paauyca (k Touke 4). I[lpoBeneM u3 Touku A ABe KacaTeldbHbIE K
MOBEPXHOCTU TUIAHETHI IO TEPECEUYCHHs ¢ OpOUTOM BTOpPOro Kopabis B
toukax C u D. Jlyra CD — 370 1 ecTb «cnenas» 30Ha. M3 pucyHka BUAHO, UTO
LCHTPAIbHBIA YTroJI, ONHparoIuiics Ha 3Ty ayry, ZCOD=2(o, +a,), rue

. r . r
oy =arcsin—, o, =arcsin—. YuuteiBas, 4ro mo yciosuwo I <<R;,R,,
1 2
r r
npubmokenHo mvmeeM /COD=2 —+—|. IlycTh yIJIOBBIE CKOPOCTH
1 R

KopaOJieil B He Bpalarolieics CCTeMe OTCUeTa PaBHBI M1 U 2. [IOCKONIBKY KOpaOyiu ABHKYTCSI HABCTPEUY
JPYT APYTy, yrJIoBas CKOPOCTh BTOPOr0 KOpabjisl OTHOCHTENIBHO NEPBOTIO PaBHA M, = O + ®, . [loaToMy

2r 1
BpeMSI HaXO0XICHUA KOpaGJIeI/I B CJICIIOH 30HEC paBHO T=—" E + R_ . HOI[CTaBJISISI Cro1a BBIpa)KeHI/I}I
0w, +®
1 2 1 2

2(R; +Ry)/RR,

JUIS YTIIOBBIX CKOPOCTEHM KOpabIiei, Moay4aeM OKOHYATENBHO, UTO T = )
79 (sz/ R, + Ry Rl)

2(R +Ry)\JRR, ) ~5785¢ ~ 96 .4 Mmyu

OTBeT. T=
\/E(sz/R_sz Rl\/ﬁl



Ne 11.1 JeiictBHe MakcuMaabHbIH
0aJLI
1 Y4YacTHUK NPUCTYIWI K PEIICHUIO 3a/1a4 1
2 Cpaenas BepHbIH NOSICHSIIOIIMN PUCYHOK K 3aj1aue 2
3 3anucaHbl ypaBHEHHUs! IBUXKEHUS JJIsi CHYTHUKOB 3
4 [Tonyuensl popMyna 11 yCKOpEeHHs] CBOOOTHOTO MaieHusT | 2
) OmnpeneneHsl yriioBble CKOPOCTH KaXKJIOTO CIIyTHHUKA uepes3 | 2
yCKOpeHHe CBOOOIHOrO NaIeHUs
6 [Toka3zaHo, «cienas» 30Ha — Iyra 2
7 BepHo onpenerneHa ajimHa 3TOW TyTH 3
8 [Tomydyena BepHas ¢Gopmyna Ui BpEMEHH HaxXOXICHHS | 3
CIYTHHKOB B CJIETION 30HE
9 [TonyuyeH npaBUIIbHBIN YUCICHHBIM OTBET 2
BCEI'O 20




2.5.2. 3amaua. CrekistHHAs TpyOKa IHHOM | = 1 M, TepMETHYHO 3aKphITast C OJJHOTO KOHIIA, PACIIOIoKeHa
BEPTUKAIBHO OTKPBITHIM KOHIIOM BHHM3 M 3aIOJHEHA CMECHIO BO3yXa M HACHIIIEHHOTO BOASHOTO Iapa.
TpyOKy MeUIeHHO TMOTPY>KArOT B BOJy Ha MOJIOBUHY €€ JUTMHBL. [Ipu 3TOM MOBEPXHOCTH BOABI B TPyOKe
okasbiBaercs Ha riryoune h = 0,45 m. Cuuras TemnepaTypy ra3oBoii CMeCH B TPYOKe MOCTOSIHHOM, HAWANUTE
aTMoc(epHOe IaBlieHHE [Po, €CIM JaBJICHUE HACBIIICHHBIX MApOB BOJBl HPU OITOH TeMIepaType
Prac = 14,5 I1a. TTnotHOCTH Bozbl po = 10° kr/M®. IToBepXHOCTHOE HATKEHNE BOJIBI MOKHO HE YUUTHIBATb.
YckopeHue cBOGOHOTO MajieHus MpUMHTE paBHbM ¢ = 10 m/c?.

2.5.2. Pemienne. HayanbHoe naBieHue Po B TpyOKe paBHO CyMM€ NaplUaibHOTO JAaBJICHUS P1 CYXOro
BO3/lyXa M IApUHMalbHOIO JABJIEHMS Puac HACHIIIEHHOTO BOASHOrO Hapa, T.€. Py = P+ Pye» OTKYIA

P = Py — Puac - OOO3HAUMB uepe3 Pz JaBIEHUE CyXOro BO3dyXa B TpyOke IIOCI€ €€ YaCTHYHOIrO

. I
HOTPY)KeHUSI B BOAYy, MO 3akoHy boins—Mapuorra umeem: p,lIS = p2(§+h S, roe S — mwiomank

HonepeyvHoro ceueHus Tpyoku. Orcrona p, = p; Toon W3 ycnoBus paBHOBeCHsI CTOJI0MKA BOBI B TpyOKe
CHEIYET, YTO P, + P = PodN+ Py. OObenuHsAs 3amucaHHbIE BBIPAXKEHUs, NPUXOJUM K YPaBHEHHUIO
2| I +2h

I +2h I —2h
OTtBeT: Py = P, + poghﬂ =100 kITa.
I -2h
Ne 11.2 JleiictBue MakcuMajabHBIA
0aJLI
1 Y4acCTHUK NPUCTYIWI K PEIICHUIO 33a4H 1
2 CrenaH BepHbIN NOSICHSIIOIIMN PUCYHOK K 3a7a4de 1
3 OmnpeneneHo HayanbHOE NapLUaIbHOE AABJIEHUE CYXOTr0 4
BO3/yXa B TpyOKe
4 3anucad 3akoH boinsi—MapuoTra u nojsyuyeHo KOHEUHOe 4
napUMalbHOE AABJICHHE CYXOro BO3/lyXa B TpyOKe
5 3anucaHo yCIOBHE paBHOBECHS CTOJOMKA BOJIbI B TPyOKe 4
6 [Tonyuena BepHas hopmysia 1jIst HKCKOMOW (PU3HUECKON 4
BEJIMYHHBI
7 [TonyuyeH npaBUIIbHBIN YUCIEHHBIN OTBET 2
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3.10.2. 3agaya. J/[Ba 0TMHAKOBBIX METALTHYECKUX 3aPsDKCHHBIX IIapa HAXOATCS Ha OOJIBIIIOM PACCTOSHUM
apyr oT Apyra. OQuH U3 MApOB PACIONOKEH MPU ATOM BHYTPH chepruecKoi MPOBOASAIICH 3a3eMIEHHOMI
00oJ10uKku paguyca R =3 cM Tak, 4To UX LEHTPHI coBNafatoT. Yepes HeOoIbII0e H30JIMPOBAHHOE OTBEPCTHE
B O9TOW 000J0YKEe IIapbl COCOUHSIOT TOHKOM JJIMHHON NpOBOJOKOH. B pesynprare Ha mapax
ycTanaBnmBaoTes 3apsaanl g1 = 7,5-10° Kn, gz = 2,5-10°%° K. Uemy pasen pajauyc mapos r?

3.10.2. Pemenne. [Tocie nepepacnpenencHus 3apsaa0B MOTSHITMAIBI IIAPOB BHIPOBHSAIOTC. O003HAYNM HX
@1 1 @2, IpUIEM @1 = @2. [loTeHIInan mepBoro mapa (1, 3aKII0YCHHOTO B 000JI0YKY, CKIIAIBIBACTCS U3
MOTEHIIMAJIA MOJIs, CO3JJAHHOTO CAMUM IIApOM Ha €ro MOBEPXHOCTH U TIOTEHIIMANA MOJIsl, KOTOPOE CO3MAET
000JI0YKa B TOM MECTE, IJie HaXOMUTCA Iap: @1 = Qu + Qos. I1OCKONBKY 000JI0YKa MPOBOASIIAS U
COCIMHEHA C TPAKTHYECKH OECKOHEYHBIM HCTOYHHKOM 3apsiioB, Ha €€ BHYTPEHHEH NOBEPXHOCTHU
WHIYIIUPYETCS 3apsijl PaBHBIN 110 MOYJIIO 3apsily IIapa BHYTPH U MIPOTHBOIIOJIOKHBINA eMy 110 3HaKy. Eciu

3apsi/ MepBOro mapa (i, TO 3apsi 0OO0JOYKM —(1 M, CJIENOBATENbHO, Qu = % U Qo5 = % .
4me,r 4ne R
[Torennuan BToporo mapa @z = % . Teriepb MbI MO’KE€M 3amKcaTh PaBEHCTBO:
€o
@ % _ % Otcroza IoyyaeM OTBeT 3afaun I =|1— % R,
Ane,r  4me,R  Amgyr 0
e % | pr
OtBer: I =|1-—=|-R=2cm.
O
Ne 11.3  JleiicTBHe MakcuMaJbHbIii
0as11
1 Y4acTHUK NPUCTYNHI K PEIISHHUIO 33/1a4H 1
2 CpaenaH BepHbIH NOSICHSIIOIIMN PUCYHOK K 3ajaue 2
3 CrnenaHo yTBepKAECHUE O TIepepactpeaeICHUH 3apsiioB IS 2
BBIPAaBHUBAHHS WX MMOTECHIAJIOB
4 BepHo omnpenerneH 3apsj 3a3eMISHHON 000I04KH 4
5 BepHo 3anncansl MOTEHIMANIBI IIAPOB MTOCIIE UX 4
COCIMHEHMS TOHKOW JJTMHHOM IPOBOJIOKOU
6 [Tonmyuena BepHas popMmya Juis UCKOMOH pu3nuecKon 5
BEJIMYMHBI
7 [TonyuyeH npaBUJIbHBIN YUCICHHBIM OTBET 2
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4.10.2. 3apauya. Ha BepxHe# ropru30HTAIBHON TTOBEPXHOCTH CJIOS KUIKOCTH PACTIONOKEH
HEIPO3PavHbIi DKpaH C MAJIEHbKUM KPYIJIBIM OTBEpcTHEM. Ha HYKHEN rpaHuLie ClIos TOMEIIEHO

IIJIOCKOEC 3€pKajo. KOFI[a CBEPXY OTBEPCTHUEC OCBCTUIIN PACCECAHHBIM CBETOM, Ha HWKHEH CTOPOHE JKpaHa

BO3HHKJIa OCBEIICHHAs 00s1acTh paguycoMm R = 8 cm. Kakosa Tosuina cios h, eciu nokasaresnb
MpeJIOMJICHUS KUAKOCTH N = 1,57

4.10.2. Pemenue. [Ipu majeHur Ha MOBEPXHOCTH KHUJKOCTH PACCESIHHOTO CBETa HAMOOJBIIMNA YyTOJ
npesioMyeHuss OyJeT y Jyded, Majalolux IO KacaTelbHOW. B pesynpraTe B KHAKOCTH 0OOpasyercs

. . . . 1
pacxoasmMuKCA KOHYC JIy4e€Hd CBETA, OIpaHMYCHHBIM IIPEACIbHBIM YIJIOM, JUISL KOTOpPOro SIno =—. HpI/I
n

OTPaXCHUH OT 3epKaJla Ha JTHE YTOJl pacTBOpa KOHyca He u3MeHsercs, noatomy R =2htga = %

OtBer: h= 2\/ n? -1~ 4,47 cm.

Ne 11.4 [eiictBue MakcuMaJbHbIii
0asLI
1 Y4acTHUK NPUCTYIWII K PELICHUIO 3a/1a4l 1
2 CpaenaH BepHbIH NOSICHSIIOIIMNA PUCYHOK K 3aj1aue 3
3 CrenaHo yTBEp)KJIEHUE O TOM, YTO PACCESIHHBIN CBET MalaeT 2
Ha TIOBEPXHOCTh >KMJIKOCTH O] BCEMH yTIIaMHu
4 CrnenaHo yTBepKIEHHUE O TOM, HANOOJIBIIUI yroJ 4
npesioMJieHus OyIeT y JIyde, Malalolux Mo KacaTeabHOM
5 BepHo onpeneneH yrois npesoMIIeHus J1yda, NaJarollero mo 4
KacaTeJbHOU
6 [Tonyuena BepHas hopmysia 1jist HICKOMOW (PU3NUECKON 4
BEJIMYHHBI
7 [TonyuyeH npaBUIIbHBIN YUCIECHHBIM OTBET 2
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5.4.2. 3apauya. KonebarenbHBIH KOHTYp COCTOUT U3 IIOCJIEIOBATEIbLHO COCAMHEHHBIX KATYIIKH C
uHayKTUBHOCTBIO L = 0,3 T'H, pe3ucropa u koHaeHcaTopa ¢ aekrpoémkoctbio C = 30 Mx®. B xoHTYype
MPOUCXOAT Ci1abo 3aTyxaromiue KoJieOaHWs — MOTEpPH SHEPIUU 3a KaXIblil MOCIEAYIOLUUN Hepuoj
KoJIeOAaHUH MHOTO MEHBIIIE SHEPTHH, 3aMacéHHON B KOHTYpE B JIF0OOW MOMEHT BpeMEeHH. B HEKOTOpBIii
MOMEHT BPEMEHH, KOIJa CHJIa TOKa B KOHTYpE JOCTUraeT JIOKAJIBHOIO MAaKCHUMaJIbHOIO 3HA4YEHUS,
HanpsbkeHue Ha konjaencarope pasno U = 0,2 B. Uemy paBHO compoTuBieHue pesucropa R, ecnu B
CJICYIOIINIM 32 JAHHBIM MEpUO/ KoJIeOaHUH B KOHTYPE BBIICITUIOCH KOJU4decTBO Ter1oThl Q = 0,38 mJIx?
UYucno 7 npuHATh paBHbIM 3,14. Pe3ynbraT Belpazute B OMax, OKpYTJIUB A0 LEJbIX.

5.4.2. Pemenue. Korna cuna Toka B KOHTYpE JIOCTUTAET JIOKAJIbHOTO MaKCUMaIbHOTO 3HaueHus, 3//C

U
CaMOMHIYKIIUU KaTyIIKU 1o 3akoHy Papazes paBHa (. Cuiia TOka B 3TOT MOMEHT BpeMeHH paBHa | = R

y | y
ILGI/ICTByIOH_[CC 3HAa4YCHUC CHUJIbI TOKa |o =—. HepI/IOI[ ci1abo 3aTyXaromux KoJIEOAHHH MOYKHO CUHMTATH

V2

paBHbiIM T =27+ LC. Torma KoaM4ecTBO TEIUIOTHI, BBIJACISIIONICHCS 3a Mayblii MHTEPBAJ BpPEMEHU

U*VJLC AJ?\LC
(mepuo/), MOKHO CUUTATh paBHBIM Q = —R OTcrona moiy4aeM oTBeT 3a1aun: R = T .
2
OtBet: R= M =0,992 Om = 1 Om.
Q
Ne 11.5 JlelicTBHe MakcuMaJbHbIii
0as11
1 Y4acTHUK NPUCTYNWI K PEIICHUIO 33a4H 1
2 Cnenano ytBepkeHue o ToM, 4ro IIC caMOMHIYKIIH 4

KaTymiku 1o 3akony ®@apanes pasHa 0, koraa cujia TOKa B
KOHTYp€ JOCTHTaeT JIOKATbHOIO MAaKCHUMAJIbHOTO 3HAUEHUS
3 CrenaHo yTBEpXKACHHUE O TOM, UTO TIEPHUO/T C1a00 4
3aTyXaroIuX KojaeOaHHi MOYKHO CUUTATh PAaBHBIM NEPHOAY
coOCTBEHHBIX KoJieOaHui u nmpuseneHa popmyisa ToMmcoHa
4 ITpuBenena ¢popmyia Uit TEIIOBOH MOIIHOCTH, 4
BBIJIEJISIFOLIENCS B KOHTYPE C YYETOM JEHCTBYIOIINAX
3HAYEHUH TOKA WM HaIPSDKEHUS.

5 [Tonyuena BepHas hopmysia 1Ist HCKOMOW (PU3UUECKON 5
BEJIMYHHBI
6 [TonyuyeH npaBUIIbHBIN YHUCIEHHBIN OTBET 2
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Bapuanr 3.

1.4.3. 3apava. /[Ba cmyTHHKA JaibHEH KOCMUYECKOU CBSI3HM ABUXKYTCS B OHY CTOPOHY BOKPYT 3€MIIH 110
KPYTOBBIM OpOMTaM, JISKAIIUM B OAHOH IUIOCKOCTH. J[i1st KOHTpOIIs paboTOCIIOCOOHOCTH YCTaHOBJICHHOM
HA HHUX anmaparypbl CIYTHUKM OOMEHHUBAIOTCA HWHPOpManued C TMOMOIIBI0 JIa3epHOro JIyda,
HAIPaBJIEHHOIO OT OJHOI0 CHYTHHMKAa K JpyroMy. llepuoaudecku CIyTHHUKM Ha HEKOTOPOE BpeMs
OKa3bIBAIOTCS B «CIEMBIX» 30HAX, KOTJa JIa3epHBbIA JIyd MepeKphiBaeTcs 3emiield, U CBSI3b MEXAy
CIyTHUKaMH TnpepbiBaeTcs. Haliiute AMUTENbHOCTh T IPEeObIBAaHMSI CITyTHUKOB B OJIHOM M3 TaKHUX CJIETIBIX
30H, €cllM pajuychl opouT criyTHUKoB Ri = 6,4-10* kM u Rz = 10° km. Paguyc 3emmu I, ee maccy M u
IPAaBUTALMOHHYIO MOCTOSHHYI0 G IIPHMHUTE PaBHBIMH COOTBETCTBEHHO I = 6,4:-10° kM, M = 6:10% kr,
G =6,7-10""! H-m*xr!. [Ipenomnenuem jTyda B atMocdepe 3eMin, a Takxke BiusHuEM JIyHBI U APYTHX
HEOECHBIX TeJ Ha JABM)KEHUE CIIYTHUKOB MOXKHO MpEeHEeOpeyb.

Vkaszanue. Jlns yHOpoUICHHsS PacyeTOB BOCIOJB3YHTECh NPUOIMKEHHOW (opmMysoir arcsin X = X,
CIPaBEeIMBOM MPHU MaJIbIX 3HAYCHUSIX apTyMEHTa X, BRIPQXKEHHOTO B paguaHax.

1.4.3. Pemienue. Ilpu 1BMKEHUU CITyTHUKA Maccoid M MO KPYroBoil opbute panmyca R BOKpyT miiaHeThI
Maccoil M ¢ yrioBoi CKOpOCTBIO ® COTJIACHO BTOPOMY 3aKOHY HbIOTOHA M 3aKOHY BCEMUPHOTO TSTOTEHUS

uMeeM Mo’R = , Tne G — rpaButanmonHas noctosHHag. OTCI0Ja yriioBas CKOPOCTb CITyTHHKA

RZ
GM .
0= —_3 I[JI?I HaxXOXIACHUA BpPCMCHU HpC6I)IBaHI/I$[ CIIYTHUKOB B «CJICTIOM» 30HC CBSXKCM Hadallo
R

BpalaloOIECsl CUCTEMBl OTCYETA C LIEHTPOM IUIAHEThl (TOUKoil O, CM. pUCYHOK), @ €€ OCh HallpaBUM K
OJTHOMY M3 CITyTHUKOB, HAIIPUMEP K TOMY, KOTOPBIii JABUKETCS IO OPOMTE MEHBIIETO paanyca (K Touke A).
[TpoBenem u3 TOukM A JBe KacaTelbHbIE K MOBEPXHOCTHU IUIAHETHI JI0 MEPEeceUeHusi ¢ OpOUTOI BTOPOTO
cnytHuka B Toukax C u D. Jlyra CD — 310 u ecTb «cnenas» 30Ha. M3 pucyHKa BHIIHO, YTO IICHTPAIBHBIN

o . r . r
yroJ, onuparonmiics Ha oty ayry, ZCOD =2(a, +a,,), Tae a, =arcsin 7 o, = arcsin R Y4auTeIBasi,
1 2

r r
9T0 Mo ycioBuio I << R;,R,, mpubmmxenno nmeem ZCOD =2 —+ — |. [lycTh yrioBele CKOpPOCTH

1 2
CITYTHHKOB B HC Bpamalomeﬁc;l CHUCTCMC OTCHUCTA PABHBI 01 U (V2. HOCKOHBKy CITYTHHUKH IBUXKXYTCSA B OJHOM
HalIpaBJICHUH, YIJIOBasg CKOPOCTb BTOPOTO CHYTHHKA OTHOCHTCJIIBHO IICPBOIO paBHA O, = ®; —0,.

2r 1 1

[TosTOMY BpeMst HaXOK/ICHHSI CITyTHUKOB B CJIEMO# 30HE paBHO T=——| — + — |. [loacTassist cioaa
o -0, \R R,

BBIPAKEHUS TS YTJIOBBIX CKopocTei CITyTHHKOB, noJjiyyaeM OKOHYATEINILHO, 4TO

AR R)RR,
JGM (Ry4/R, —Ry/R; )

2r(R1 + Rz)m )z172060 ~ 286,8 MuH.

JGM (R, R, —Ri{/R,

OTBeT: T=



Ne 11.1 JeiictBHe MakcuMaabHbIH
0aJLI
1 Y4YacTHUK NPUCTYIWI K PEIICHUIO 3a/1a4 1
2 Cpaenas BepHbIH NOSICHSIIOIIMN PUCYHOK K 3aj1aue 2
3 3anucaHbl ypaBHEHHUs! IBUXKEHUS JJIsi CHYTHUKOB 3
4 [Tonyuensl popMyna 11 yCKOpEeHHs] CBOOOTHOTO MaieHusT | 2
) OmnpeneneHsl yriioBble CKOPOCTH KaXKJIOTO CIIyTHHUKA uepes3 | 2
yCKOpeHHe CBOOOIHOrO NaIeHUs
6 [Toka3zaHo, «cienas» 30Ha — Iyra 2
7 BepHo onpenerneHa ajimHa 3TOW TyTH 3
8 [Tomydyena BepHas ¢Gopmyna Ui BpEMEHH HaxXOXICHHS | 3
CIYTHHKOB B CJIETION 30HE
9 [TonyuyeH npaBUIIbHBIN YUCICHHBIM OTBET 2
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2.5.3. 3agaua. CtexisHHas TpyOKa, TePMETUYHO 3aKPhITasi C OJJHOTO KOHIIA, PACIIONIOKEHA BEPTUKAILHO
OTKPBITHIM KOHIIOM BHU3 H 3aII0JHEHA CMECHIO BO3[yXa U HACBIIIEHHOTO BOJSHOTO Tapa.
TpyOKy MeJIeHHO MOTPYKAOT B BOJy Ha MOJOBHHY €€ JUIMHBL. [Ipy 3TOM MOBEPXHOCTH
BOJIbI B TpyOKe oka3biBaeTcs Ha Tayoune h = 0,45 m. Cunras TeMnepaTypy ra3oBoi cMecu
B TpyOKe TOCTOSHHOM, a JTaBJICHUE HACBIIICHHBIX MapOB BOJBI MPU ATOH TEMIEpaType
PaBHBIM Prac = 14,5 kIla, Haiimute nmuny Tpy6ku |. ATmMochepnoe nasnenue po = 10° Ila,
IOTHOCTH BoJbI Po = 10° kr/m®. TToBepXHOCTHOE HATSAKEHUE BOIBI MOJKHO HE YUHTHIBATS.
Y ckopeHne cBoOOIHOTO TaIeHUs IPHMHUTE paBHBIM ¢ = 10 m/c?.

2.5.3. Pemienne. HauansHoe naBienue Po B TpyOKe paBHO CyMMe MapIHaIbHOTO JaBJICHUS
P1 CyXOro BO3JyXa M NAapLHAJBGHOIO JABJICHUSA Puac HACBIILEHHOTO BOASAHOIO Mapa, T.e. Py = P;+ Py s

OTKYJa P; = Py — Pyue - OO03HAUMB Yepe3 P2 JaBIEHUE CYXOro BO3[yXa B TpPyOKe Iocie ee YaCTHYHOIO

. |
HOTPYXXEHUSI B BOIY, IO 3akoHy boitns—Mapuorra umeem: pIS = p2(§+hj8, rae S — monanb

2l
IMOIICPCUYHOI'0 CCUCHUA TPY6KI/I OTCIOI[a p2 = pl — . U3 yCJI0BUs paBHOBECUA CTOJI0MKA BOJBI B pr'6Ke

I +2h
CHeI[yeT, qTo p2 + pﬂac = pogh + pO . O6'I)eIII/IH$[$[ 3aIIMCAHHBIC BI)Ipa)KeHI/Iﬂ, HpI/IXOZII/IM K ypaBHeHI/HO
2h ( pO + pOgh B pHac) .
pO _pOgh - pHac

(Po— pHac)ﬁ + Puac = Podh+ Py, pemas KOTopoe, moydaem, uro | =
+

2h(p0 +p0gh_ pHac) =1m.

OtsBer: | =
Po ~Po9N — P
Ne 11.2 [eiictBue MakcumMajabHbIH
0as11
1 Y4acTHUK NPUCTYNHI K PEIISHHUIO 33/1a4H 1
2 CpaenaH BepHbIH NOSICHSIIOIIMNA PUCYHOK K 3ajaue 1
3 OmnpezeneHo HaYaIbHOE ApIUATEHOE IaBJICHUE CYXO0To 4
BO3J/lyXa B TPyOKe
4 3anucaH 3akoH boins—MapHroTTa 1 NOJIy4eHO KOHEUHOe 4
MapIraIbHOE JaBJICHHE CYXO0Tr0 BO3/IyXa B TpPyOKe
5 3anucaHo ycIOBHE paBHOBECHS CTOJIOMKA BOJIBI B TPYOKe 4
6 [Tonmyuena BepHast popMmyIa Juis UCKOMOH pu3ruecKon 4
BEJIMYMHBI
7 [TonyuyeH npaBUJIbHBIN YUCICHHBIM OTBET 2
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3.10.3. 3apgauya. /[Ba 0IMHAKOBBIX METAUIMYECKUX 3aPSKEHHBIX IIapa paguycaMu I = 2 CM HaxoAsATCA Ha
OOJIBIIIOM PACCTOSIHUH JIPYT OT Apyra. OAWH W3 IIapOB PaCIOJOKEH MPHU dTOM BHYTpH chepudeckoit
npoBoAsiied 3a3eMIEHHONM 00oJouku paguyca R =3 cMm Tak, 4TO HMX IIEHTpHl coBmajgarT. Yepes
HEeOOJIbIIIOE M30JIMPOBAaHHOE OTBEPCTHE B ITOH OOOJOYKE ATH IIAPHl COCTUHSIOT TOHKOH UIMHHOMN
MpoBOJIOKON. B pe3ynpraTe Ha mape, pacroyio)KEHHOM BHYTPH OOOJIOUKH, YCTaHAaBJIMBAETCA 3apsij
01 = 6-1019 Ki. Kakum 0Ka3ajcs mpy 3TOM 3apsij 2 APYroro mapa?

3.10.3. Pemenue. [Tocie nepepacnpenesieHus 3apsiioB MOTSHIHAIBI IIIAPOB BEIPOBHSIOTCA. O003HAYNM MX
@1 ¥ @2, ipruéM @1 = @2. [ToTeHIMaN NepBOro mapa (1, 3aKJIFUYESHHOTO B 000JIOUKY, CKIAbIBACTCS W3
NIOTCHIMAJIA MTOJIsl, CO3JAHHOTO CAMUM IIIAPOM Ha €ro MOBEPXHOCTHU U MOTEHIIMAIIA TT0JIsl, KOTOPOE CO31aéT
000JI04Ka B TOM MECTE, IJIe HAXOIUTCA LIap: 1 = Qu + (Qos. I1OCKOJNBKY 000J0YKa MPOBOJSILIAS M
COCIMHCHA C MPAKTUYECKH OCCKOHCYHBIM HMCTOYHHKOM 3apsiioB, Ha e BHYTPEHHEH MOBEPXHOCTH
WHIYLUPYETCs 3apsil paBHBIN 110 MOAYJIIO 3apsly Iapa BHYTPHU U IPOTUBOIIOJIOKHBIN €My 110 3HaKy. Eciu

3apsi/i MEepBOro Iapa crajia paBHBIM (i, TO 3apsa] 000JIOUKU —(1 M, CIEIOBATEIbHO, QPu = 2 % . U QPos
g,
- % . llorennuan BTOpOoro miapa @2= % Tenepp MBI MOXEM 3alucaTh PaBEHCTBO:
4meR 4me,r
%@ _ % _ % orom TIOJTy4aeM OTBET 3a/iauu (, = uql.
4me,r  4ng R Amer R
OtBeT: (, = E-q1 =210 K.
R
Ne 11.3  JleiicTBHE MakcuMaJbHbIii
0as11
1 Y4acTHUK NPUCTYIUII K PELICHUIO 3a/1a4l 1
2 CpaenaH BepHbIH NOSICHSIIOIIMNA PUCYHOK K 3aj1aue 2
3 CrenaHo yTBep)KJIEHUE O NIEpepaclpee/IEHUN 3apsiioB AJIs 2
BBIPAaBHMBAHMSI UX IOTEHIIMAJIOB
4 BepHo omnpeneneH 3apsj 3a3eMJISHHON 000I04KH 4
5 BepHo 3anvcansl MOTEHIMANIBI IIAPOB MTOCIE UX 4
COCIMHEHMS] TOHKOW JUTMHHOM IPOBOJIOKOU
6 [Tonyuena BepHas hopmysia 1Ist HCKOMOW (PU3UUECKON 5
BEJIMYHHBI
7 [TonyuyeH npaBUJIbHBIN YUCICHHBIM OTBET 2
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4.10.3. 3apaua. Ha BepxHe# ropru30HTAIBHON TOBEPXHOCTH CJIOS KUIKOCTH PACTIONOKEH
HEIPO3PavHbIi DKpaH C MAJIEHbKUM KPYIJIBIM OTBEpcTHEM. Ha HYKHEN rpaHuLie ClIos TOMEIIEHO
II0CKO€ 3epkano. Korga cBepxy OTBEpCTHE OCBETUIIN PACCESIHHBIM CBETOM, HAa HM)KHEN CTOPOHE DKpaHa
BO3HHKJIA OCBEIIEHHAs 00s1acTh paguycoMm R = 8 cm. KakoB mokasarenb mpeinoMIIeHus sKUAKOCTH N, eCIH
tomuumHa ciost h = 4 cm?

4.10.3. Pemenne. [Ipu majeHur Ha MOBEPXHOCTH KHUJKOCTH PACCESIHHOTO CBETa HAMOOJBIIMNA YToOJ
npesioMyieHus: OyJeT y Jydel, majaromux I0 KacaTeldbHOW. B pesymbprare B skmakocTu oOpasyercs

. . . . 1
pacxoasmMuKCA KOHYC JIy4e€Hd CBETA, OIpaHMYCHHBIM IIPEACIbHBIM YIJIOM, JUISL KOTOpPOro SIno =—. HpI/I
n

2hsin a
OTpa)XCHUH OT 3epKajia Ha JTHE yroJ pacTBopa KOHyca He u3MeHsercs, modtomy R =2htgo = %

1-sin?a

Ne 11.4 JleiictBue MakcuMaabHBIA
0aJLI
1 Y4acCTHUK NPUCTYNWI K PELISHUIO 3a4a4H 1
2 CraenaH BepHbIH NOSICHSIIOIIUN PUCYHOK K 3aj1aue 3
3 CrenaHo yTBEpXKICHHUE O TOM, UTO PACCESTHHBIN CBET MaIaeT 2
Ha TIOBEPXHOCTH YKMJIKOCTH I10J] BCEMH yIIIaMHu
4 CrenaHo yTBEpXACHUE O TOM, HAMOOJIBIIHI YToJl 4
npesoMIIeHuUs OyIeT Y JIydel, Magaonux no KacaTeJIbHON
5 Bepno onpeneneH yroi npeaoMiaeHus Jiyya, TaJaroliero mo 4
KacaTeJIbHOU
6 [Tonmyuena BepHas ¢popMmya uis HCKOMOH pu3nuecKon 4
BEJIMYHHBI
7 [TonyyeH npaBUIbHBIN YUCICHHBIN OTBET 2
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5.4.3. 3apaua. KoneOartenbHBIH KOHTYpP COCTOMT M3 TOCIEAOBATEIIBHO COCAUHEHHBIX KaTyIIKH
UHIYKTUBHOCTH, pe3ucTopa ¢ conpotusienueM R = 0,4 Om u xoHaeHcaTopa ¢ 3nekTpoéMkocThio C = 40
MKD. B KOHTYpe IpoucxoAT ci1abo 3aTyxaroliye KonedaHus — MOTepPH SHEPTHH 3a KX Ibli TOCIe 1y OIINI
nepuoJi KojeOaHWii MHOTO MEHbBIE SHEpPIruH, 3arnacéHHON B KOHType B JIIOOOH MOMEHT BpemeHU. B
HEKOTOPBI MOMEHT BPEMEHH, KOIJa CHWJIa TOKa B KOHTYpE AOCTUIAET JIOKAJIBHOIO MAaKCHMAJIbHOIO
3HaueHus, HaNpsDKeHUe Ha KonjeHcarope paBHo U = 1 B. YeMy paBHO MHAYKTMBHOCTb KaTyliku L, eciaun
B CJIEQYIOLIUH 3a JaHHBIM MEpHOA KoJeOaHUIl B KOHTYpE BBIAEIMIOCH KoiuuecTBO Temotel Q = 31,4
M/Ix? Pezynbrat Beipasute B ['eHpu, OKpYTJIUB 10 AECATHIX AOJIEH.

5.4.3. Pemienue. Koraa cuia Toka B KOHTYpe JOCTHUTaeT JOKATHHOTO MaKCUMAIBHOTO 3HaueHus, 3/C

CaMOMHAYKIIMU KaTyIKy 1o 3akony Papanes paBHa 0. Cuia Toka B 3TOT MOMEHT BpeMEHU paBHa | = R

N I .
JelicTBytomee 3HaueHne cuibl Toka |, = —. Ilepuon cnabo 3aTyxarommx KoyeOaHHi MOKHO CUMTATh

NG

paBabiM T =27+ LC. Torga KOIWYECTBO TEIJIOTHI, BBIICISIONMICHCS 3a Majblii WHTEPBajl BPEMEHH

AU%JLC Q°R®
(epuo1), MOKHO CUHUTATh paBHBIM Q = —TR Orcrozia mosryyaem oTBeT 3afaun: L = Ui
V4
2p2
R
OtBer: L= (3—4 =04TH.
7U"C
Ne 11.5 JleiicTBue MakcuMajabHBIH
0aJL1
1 Y4yacTHUK NPUCTYNWII K PELISHUIO 33Ja4u 1
2 Cnenano ytBepxaeHue o Tom, uro I/1C camouHtyKimnu 4

KaTywku no 3akony ®apajes pasHa 0, korja cuia Toka B
KOHTYP€ JOCTHTAeT JOKATHbHOTO MAKCHMAIBHOTO 3HAYCHHS
3 CnenaHo yTBEpKIEHHE O TOM, YTO EpUoJI c1abo 4
3aTyXaromuX KojJeOaHHi MOKHO CUNTATh PABHBIM ITEPHOIY
cOOCTBEHHBIX KoJieOaHMi u npuBeaeHa ¢popmyna TomcoHa
4 [TpuBenena hopmyina ist TETIOBOM MOIIIHOCTH, 4
BBIJICJIAIONICHCS B KOHTYPE C YU€TOM JAEHCTBYIOIUX
3HAYCHUH TOKa WJIM HAIIPSDKEHHUSL.

5 [Tonmyuena BepHast popMmya Ui HCKOMOH (pu3HuecKon 5
BEJIMYMHBI
6 [TonyuyeH npaBUJIbHBIN YUCICHHBIM OTBET 2
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