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3agaua 1.3 (25 6an0B)

PaboTy Hay4HOI yCTaHOBKM o0O0ecreyMBalOT OJHA NPWIMBHAS MHMHUAJIEKTPOCTAHLUSA, [IBE
COJIHEYHBIC TAHETH M OAMH aKKymynsTop. HayuHas ycraHoBKa paboTaeT KpyriioCyTOYHO U
HenpepbIBHO U oTpediser 0,7 kBT anekrposnepruu. Kakoe MUHMMAaIbHOE KOJMYECTBO SHEPTUU
Eo momken ObITh cnocoOeH 3amacaTh aKKyMYJSTOp, A7 TOTO 4TOOBI Hay4Has YCTaHOBKa
paborana 6e3 nepedoeB?

MomHOCTH ~ BBIPAa0OTKM  DJIEKTPO’HEPTMU  COJHEYHOM  MaHeNnbld U IPUWIMBHOM
MHUHM3JIEKTPOCTaHIIMEN TIOKa3aHbl HA COOTBETCTBYIOLIUX IpaduKax.

MoOXHO M JONOJIHUTH OIKCAaHHYIO BbIIIE HAay4YHYK) YCTAHOBKY (C aKKyMYJIATOPOM
sHeproeMkocThio Eg) nepenarunkom uHpopmaruu, KOTopslii OyAeT pa3 B CyTKH BKIIIOYAThCS Ha
OJIMH 4ac u notpedsath 1 kBT anekrposneprun? Ecnu na, ToO ykakuTe BO3MOXKHbBIE 3HAYCHUS
BpPEMEHH, KOI'JIa €r0 MOYKHO BKJIIOYATh (C TOYHOCTBIO JI0 Yaca).

3aBUCUMOCTh MOIIHOCTH, BBIpa6aTLIBaCMOﬁ COJTHEYHOM MaHCJIbKO, OT BpCMCHHU CYTOK
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Pewenue:
CoctaBuM TabNuIly, Ky/a BHECEM MOJIHYI MOIIHOCTH, BHIPAOATHIBAEMYIO TBYMsI CONHEYHBIMU
MaHEJISIMU Y PUIIMBHON MUHHAJIEKTPOCTAHIIUECH.
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Tenepb BBIYTEM W3 MOJTHONW MOIIHOCTH MOIIHOCTH, MOTPEOIsIeMyI0 HaydHOH ycTtaHoBKO# — 0,7
KkBT.
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3Ha4yeHUs1 CO 3HAKOM «-» O3HAYaIOT, YTO B COOTBETCTBYIOUIMH 4Yac HAy4YHOM yCTAaHOBKE He
XBaTaeT BBIPAOATHIBAEMOM SJICKTPOIHEPTHH, U OHA JOJDKHA KCIIOJIB30BATh 3JIEKTPOIHEPIHIO,
3allaCeHHYIO B aKKyMYJITOPE.

W3 Tabmuisl BUHO, YTO CYTKH AETATCS Ha 1Ba KpynHBIX O0yoka. C Havana 10-ro yaca 1o KoHIA
18-ro, korma y Hac mpeoOiafaroT IMOJIOKUTENIbHbIE 3HAYEHHUsI MOLIHOCTH (T.€. aKKyMYJISITOp
3apsikaeTcs), U ¢ Hadana 19-ro 1o koHua 9-ro, koraa npeo0iasaT OTPULIATENIbHBIE 3HAUEHUS
(T.€. aKKyMYJIATOP pa3psoKaeTcs).

[lpeamonoxkuM, dYTO Tepes] HAYAJIOM CEpUU  TOJOKUTEIbHBIX 3HAUCHHH aKKyMYISATOD
HOJHOCTBIO paspsiauicd, T.e. K Hayany 10-ro vaca B HeM 3amaceHo 0 xBr-u. [laneme Oynyr
CJIEZIOBAaTh B OCHOBHOM TOJIOKHUTEIbHBIC 3HAYCHHS MOIITHOCTH, TTO9TOMY OH OYJET 3apsiKaThCsl.
Jlist TOro 4To0bl aKKYMYJIITOP MOJTHOCTBIO pa3psIuiics K KOHIY 9-ro yaca, K Hayaily 9-ro yaca B
HeM J0JbkHO octaBatbes 0,1 kBT-u anexTposneprum, k Havany 8-ro yaca — 0.4 xBt'u wu 1.1
[Tpomosxkast 3TU pacCcykJIeHUsl, MOXKHO TOJIYYUTh CIEAYIOIIYI TaOluily, B KOTOPOH yKa3aHO
KOJIMYECTBO JIEKTPOIHEPTHH, 3AIIACEHHOE B AKKYMYJISITOPE K HaYally COOTBETCTBYIOIIETO Yaca:
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Jo nauana 19-ro yaca akKymyJsTOp 3apsiKayics, MOITOMY, KaK BHJHO W3 TMOJYYUBIIMXCA B
Ta0nuIe 3HaYCHUH, i1 CTAa0MIBLHOM pabOThl YCTAHOBKM HEOOXOAMMO, YTOOBI OH MOT 3aracaTth
He MeHee 1,9 kBT 4 snexTposHepruu (eciu Obl MBI B35UIM MEHbIIIEe 3HAUEHUE, TO aKKyMYJISTOP
MOJIHOCTBIO pa3psAuiics Obl 10 Hayasa JEecsTOro 4aca U yCTaHOBKA IepecTasia Obl HEMPEPbIBHO
paboTaTth).
[TpoBepum, 4To OH OyzeT ycneBaTh 3alacTh TaKOE€ KOJIMYECTBO AJIEKTPOIHEPTUU B MIPOMEKYTKE
BpeMEHM MexAy HadanoMm 10-ro m koHmom 18-ro waca. [[nst 3TOrO CllOKMM BCE 3HAUY€HUS
M30BITKA TMPOM3BOJUMON MOIMHOCTH ¢ Havyana 10-ro mo konma 18-ro gacoB (¢ yderoMm
OTPHIIATENILHOTO 3HaYeHUs B TeueHue 14-ro yaca)
0,4+0,7+0,6+0,3-0,1+0,1+0,4+0,5+0,2 = 3,1 kBT'4, Wero ¢ 3amacomM JOCTATOYHO JUIS 3aPSIKU
aKKyMyJIsITOpa.
Tenepp nepeiiieM Ko BTOPOMY BOIIPOCY 3aauu, CBSI3aHHOMY C IepeAaTyuKOM.
W3 npoBepku 3HaueHus 1,9 kBT-u BuAHO, 4TO y HAC €cTh W30BITOK 3JIEKTPOIHEPTUH, KOTOPBIH
MO>KHO HMCIIOJIb30BaTh JUIsl paboThI nepenaTunka. M3 naHHbIX TaOIUIl U ¢ yYETOM TOTO, YTO
1) nmns paboThl mepenaTyrka HEOOXOAUMO, YTOOBI aKKYMYJIATOP (C YY4ETOM CTENEeHH €ro
3apsAAKU) BMECTE C TEKyIled TeHepalueil 3JeKTPOIHEPruu IO3BOJSUT MOAJIEPKUBATD
noTpedsieMyro MOUTHOCTh B 1 kBT Ha npoTsbkeHuu ydaca,
2) Toclie BBIKIIOYCHHsS TIepelaTyhKa aKKyMYJISaTOp JOJDKEH YCIeTh 3apsAuThCS 10
1,9 kBt'4 x Hawaimy 19-ro Jaca,

MOYKHO MOJYYHUTh, YTO BKJIKOYATh MEPEAATYMK MOKHO MEXAY HadasioM 11-ro yaca u koHIoM 16-
To.

Omeem: Eq = 1,9 kBm-u. Ilepeoamuux modcno exurouamo _medxcoy nauanom 11-20 uaca u
Konyom 16-2o0.




3agava 2.2 (25 6an10B)

Munuruaposnexkrpocraniusg (MuHU-I'DC) Ha BOISHOM KOJieCE€ HAXOJUTCS Ha peKe, Pyclo
KOTOpPOM YCTPOEHO TakK, Kak II0OKa3aHO Ha puUcyHKe. llepemasn BbICOT MEXIy UCTOKOM PEKHU U
MuHU-I'OC cocraBiser 10 merpoB. Munu-I"OC obnagaer KIIJ, paBusim 15 %. D10 03Hauaer,
YTO KOJHMYECTBO DJIEKTPOIHEPTuH, BbIpabaThIBAEMOE Ha JJIEKTPOCTaHIMHU, paBHO 15 % ot
KHHETHYECKOW SHEPruH, KOTOpoi oOnamaer Boja npu Bxoae B MuHU-I DC. [Ipu TeueHnn BObI
BJIOJIb pyClia PEKH YacTh €€ MEXaHWYECKON »Hepruu Ttepserca (10 MHOTMM NPUYUHAM, HO
OCHOBHAsl U3 HUX — 3TO Hanuuue cuil TpeHus). Ilycts npu nporekanuu 1 TOHHBI BOJIBI TepsAETCS
10° JIx ee MexaHHUYECKOit sHepruu Ha Kaxzasle 10 MeTpoB JMHBI peku. OLEHUTE MOIIHOCTb,
BbIpabaTeiBaeMyto Ha MUHHU-I DC. Pacxon Boasl Ha MuHH-I" DC cocTaBisieT 2 TOHHBI 32 CEKYHITY.

CuwraiiTe, 9YTO peKka HAYMHAETCS U3 03epa JOCTATOUHO OOJIBIIOTO 0OBEMa.
R 3

Pewenue:

Hcnonb3ys pUCYHOK, OLIEHMM JUinHYy pycna peku. ITomywaem [ = 100 m. Ilycts Q = 0,1
JUx/(kr-M) — MeXaHHYeCKash dHEprusi, TepseMas OJHUM KHJIOIPAMMOM BOJbI MPHU MPOTEKAHUH
BJIOJIb pycJla PEKU PAacCTOSHUS B OAMH MeETp (110 YCIOBHUIO OfHa TOHHA BoJbl TepseT 1 x/lx npu
nporekanuu 10-mMeTpoBOTO ydacTtka pycna), g ~ 10 M/c?— YCKOpEeHHEe CBOOOHOTO majeHus, h
— MepenaJ] BBICOT MeXAy UCTOKOM peku 1 MuHU-I DC, a u = 2000 kr/c — pacxoa BoJibl HA MUHU-
I'DC. Torpga xuHeTnueckast 3Heprus £ equHHUIBI Macchl BOAbI Ha Bxoje B MuUHU-I'DC paBHa
M3MEHEHHIO €€ TIOTEHIMAIbHON SHepruM (paBHON gh) 3a BEIYETOM MOTEPh, O KOTOPHIX IIJIa peb

BbIie, T.e. E = gh - Ql. YuureBas, yro KIIJ] Mmunu-I'SC 7 no ycnosuto 3agauu pasen 0,15,
HaxouM MorHocTh MUHH-I'IC P = nuE = nu(gh — Q1) = 27 «Br.

Omeem: 27 kBm.

3agava 3.1 (25 6ans10B)

B mHavane peBsATHagUATOrO BeKa [JBAJLUATUICTHUN CTYAEHT MEIUIMHCKOTO OTEJIEHUs
['elinensOeprckoro yHupepcutera @puinpux Benep mpoBen 3KCHepuMEHT, MOBIMSBIIMA Ha
JTanbpHeWmii BeIOop ero nmpodeccun. OH OTHUIBTPOBAT PACTBOP, OCTABIINIICS TIOCTE OJTHOTO U3
OTIBITOB, W BBHICYIITMJI OCAaJ0K, KOTOPBIN cojepkan mo macce 63,4% pryru, 8,8% azorta, 20,2%
CEepBI U YTIEpOo/I.

[Tocne >TOro OH MOHKEr MOJYYEHHBIM OCAI0OK, KOTOPBIA HE 3aropesics, HO BUJIOM3MEHMIICS.
O0beM cMecH YBEIMYWICS BO MHOTO Pa3 OTHOCHUTEIHHO TEPBOHAYATBLHOTO, MPH 3TOM CMECh
pa3MathiBajlach Kak HECKOJIbKO 3MeH OJHOBpEMEHHO, 00pa3ys O4YeHb JIETKUIl MaTepuas ILBeTa

rpadwura.




OOBsICHUTE, YTO MNPHBOJUT K 3HAYUTEIHLHOMY YBCIHMUYCHHIO O0bEMa pPEaKIMOHHOM CMECH W
3aCTaBISIET «3MeEi» JIBUTAThCA. OMNpenenuTe MOJICKYJIAPHYIO (GOpMYTy IMOITYYEHHOTO OCaiKa.
3anumuTe ypaBHEHUS peakiuii. HeoOX0oauMbl Jn CrieluaibHbIE YCIOBHS ISl UX MPOTCKAHUS?
OTBET MOSICHUTE.

Pewenue:

[TycTh Macca HEM3BECTHOTO BEIlIeCTBa X TpamMM. Tornma:

m(N) = o(N) - m(B-Ba) = 8,8x r

m(Hg) = o(Hg) - m(s-Ba) =63,4x r

m(S) = o(S) - m(s-Ba) = 20,2x T

m(C) = o(C) - m(B-Ba) = 7,6x T

Torna:

v(N) =m(N) / u(N) = 8,8x/14 = 0,63x moib

v(Hg) = m(Hg) / u(Hg) = 63,4x/201= 0,315x MoJb

v(S) =m(S) / u(S) = 20,2x/32 = 0,63x mMoIb

v(C) =m(C) / u(C) = 7,6x/12 = 0,63x moiib

CocTaBUM MOJIBHOE COOTHOIICHHUE:

v (N) : v(Hg) : v(S) : v(C) = 0,63x : 0,315x : 0,63x : 0,63x =2:1:2:2
Torna ¢hopmyina venssectHoro BemectBa: HJS,C,oN,, mimu HG(SCN)s,.

YpaBHeHus1 peakumid:
1. 2Hg(SCN), = 2HgS + CS, + C5N,
2. 3N, =3(CN), + N,
3. HgS + 0, = Hg + SO,
4. CS, +30,= CO, + 250,

OO6pa3zyrouuiics HUTpUA yriepoda BCIIYYMBAETCsl BBIACISIOIIMMUCA Ta3aMU M MPU JABHXKEHUU
3aXBaTBIBACT YEPHBIM Cynb(QUI PTYTH, YTO MPHUBOAUT K OOPa30BaHUIO MOPHUCTOM Macchl IBeTa
rpadura.

CneuuanbHble YCJIOBHUSI: TTapbl PTYTH SAOBUTHI, PEAKIUIO CIEAYET MPOBOAUTH B BBHITSHKHOM
mkady.

3anaua 4.2 (25 6a/110B)

JlaH SKpaH W TIONBI TOHKOCTEHHBIH HEMPO3payHbI [Iap TUaMEeTpoM 3 M, IIEHTP KOTOpPOTO
HaXOJUTCS Ha PAacCTOSHMUM 3 M OT d9KpaHa. B mape mpojenanu JBa KpYyIJIbIX OTBEPCTHUS
nuamerpoM 60 cM Tak, Kak IOKa3aHO Ha PHUCYHKE: IUIOCKOCTh OTBEPCTUS A mMapajuienbHa
IUIOCKOCTH 3KpaHa, IJI0CKOCTh 0TBepcTUs b cocraBnseT yron 60° ¢ miockocTbio dkpaHa. Yepes
OTBEpPCTHE b MNEepneHIUKYISIpHO €ro IUIOCKOCTH B IAp MAJaeT COJIHEYHbIM cBeT. B map
MIOMECTUJIM HENPO3pauHblil mapuk auamerpoM 10 ¢cM M HEKyIO CHCTEMY M3 TOHKUX JUH3 U
IJIOCKUX 3epkai. [IpuBenurTe mpumep pacnosioKEHUS W OPUEHTAlMK IIapHKa, JINH3 U 3epKall,
€CIIM Ha DKpaHe BUIHBI TEHU B BHJIE ABYX KpyroB auameTrpamu 10 cm u 5 cm. OTBeT 000CcHYi#iTe.
3aKkperiaTh IIapHK, 3€pKajla M JUH3bI MOXXHO B JIFOOBIX TOYKaX BHYTPH IHapa M B JHOOBIX
OpHUEHTALUSAX.




Pewenue:

Tak Kak Ha PKpaHe JOJDKHBI OBITH JIB€ TEHH, IYYOK JIydel, mpoXoasmuii yepe3 orBepctue b,
HY)KHO Pa3JeiIuTh Ha JIBa Iy4Ka. DTO MOXKHO CHEJaTh, YACTUYHO NEPEKPHIB IIY4YOK 3EPKAJIOM.
[anee, Tak Kak TCHU SIBJIAIOTCS KpyraMH, ITy4KH JIy4ei, CO3AIOIINE ITU TEHH, JOJDKHBI [1aJ1aTh
Ha DKpaH MEpHEHAMKYISPHO €ro noBepxHoctu. Ha myTu OfHOro M3 Iy4YKOB HYKHO IIOCTaBUTH
coOuparoIlyo JIMH3Y, KOTOpasi YMEHbUIUT TE€Hb B JBa pasa.

C yderoM NpOBEICHHBIX PACCYKJIEHHH HETPYAHO IOHATh, KaK MOTYT OBITh PACHOJIOKEHbI
3epKajla v JIMH3A.

PaccmotpuM, Hanpumep, Takoe pacioIOKEHUE 3€PKaJl U JIMH3BL:
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DTO ceueHHe HaXOIUTCS B IUIOCKOCTH, MPOXOIAIICH Yepe3 EeHTp IIapa U HeHTpbl oTBepcTuit. O
— mentp mapa; ayd OK mpoxomut depe3 IEHTp OTBEepCTUsi A; BCE PACCTOSHHS JaHBI B
caatumerpax. RB, CD, OE, OF — npssmoyronbsHbie 3epkaia mupuHoit 20 cM (1o 10 cM ¢ kaxaoi
CTOPOHBI OT TUIOCKOCTH pucyHka); KL — coOuparomas jguH3a; YEepHBIH KPYr — LEHTPAIbHOE
cedeHue Hempo3payHoro mapuka. Orpaxaromas noBepxHocth 3epkan RB, OE u OF naxoaurcs

CBEpXY, OTpaxkaromiasi MoBepXHocTh 3epkana CD — cuusy.

tg £ORE = % = ?, nostomy £0RE = 30°. Orcroga nyd OR mepneHauKyaspeH II0CKOCTH

oTBepcTUsi b M moaTomMy mpoxoauT yepes ero ueHtp, To ectb RO — HampaBieHHE MaaroIux
yepe3 orBepctue b myueit. 3amerum taxke, uto yrinel BRC u OEL pasusl mo 30°, TO ectb
sepkasia RB u OE o6pasyroT yrael mo 30° ¢ HampaBIieHHEM NaJaroliuxX 4epe3 oTBepcTtue b
aydeid u ¢ HanpaBieHueM OK. IlosToMy mocie oTpaxxeHHs OT ITHX 3epKal MaJaroliue yepes
oTBepctue b myun uayt ropusontansHo. [Ipocieaum ux ganbHEHIIAA X0,

Jlyuan, orpaxxeHnble oT 3epkana RB, 3arem orpaxarorcs ot 3epkana CD, mayt BepTHKANBHO,
MPOXOJAT Yepe3 IIapuK, oTpaxkaroTcs oT 3epkaia OF, uayT ropu3oHTaIbHO M MOMATAlOT Ha
sKpaH, (opMHUPYs TEHB OT IIAPUKA B BUAE Kpyra nuametpom 10 cm.

Jlyun, otpaxkennsie oT 3epkana OE, mpoxondar yepes mapuk u 3aTeM 4epe3 COOUPAIOIIYI0 JINH3Y
KL, dbopmupys Ha sKpaHe TeHb OT IapHKa B BHUAE Kpyra, pasMep KOTOPOro 3aBUCHUT OT

Q)OKYCHOFO PacCTOSAHUA JIMH3bI f Tak kak JINH3a, HaxXoJA1asACsa B 280 cM ot 9KpaHa, JOJIKHA

280- 1 560
YMEHBUINTE TeHb OT LIapHka B /BA Pasa, MOJNy1acM ypaBHEHHE — L = ~» OTKyzIa f=—=

3
187 cMm.
OcTanock 3aMETUTH, YTO:

1) Bce 3epkaiia W JIMH3a HE BBIXOAT 3a IpEAeNbl [Iapa, Tak KaKk MaKCHUMAJIbHOE PaCCTOSIHHE

OT IIEHTPA COCTABIIACT J602 + (20V/3)% + 102 = 70 cmM;

2) BE = 40 cm u orpe3ok BE meprneHIuKyIspeH MaaloliuM Yepe3 oTBepcTue b mydam,
MO3TOMY TIIOIEPEYHOE CEYeHHE Iyyka Jydel, MomaJaroliux Ha 3epkaja, oOpa3yer
OPSMOYTOJIBHUK o cTopoHaM 40 cm 1 20 oM, IIeTUKOM yMellaromuiics B oTBepcTre b;

3) momepedHOEe CeueHME MydKa Jydei MOCiie MPOXOXKICHUS 4Yepe3 BCe 3epKaja U JIHH3bI
TaKke 00pa3yeT NpsIMOyroJbHUK co ctopoHaMu 40 cMm 1 20 cM, IIETUKOM YMEIIArOITUICS
B OTBepcTHE A.



