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Bcepoccuiickag onMMnmana WKobHUKOB Mo dusmnke  Ycnosus

3apaya 1 KuHeMaTuKa nopLuHs

TepMeTUYHO 3aKpPBITBIM C 000MX KOHIIOB TEIUIOM30AMPOBAHHBIN LVJIMHIAP PACIIONIOXKeH TOpPU30H-
TaJbHO. BHYTpUM IMIMHAPA HAXOOUTCS HEITPOBOMASIIINI TETUIO JIETKMIi BepTUKAIbHBIN MTOPIIEHb I1J10-
IAAbI0 S, mesmuii HUIMHAP Ha IBa oTceKa. [TopiieHb MOXKET repemMenaThCsi BHYTPY HWIMHIpa 6e3
TpeHus. OTCeKM 3aroHeHbI UIeaTbHbIM OJHOATOMHBIM I'a30M IIPY JABJIEHUM po. B mepBbIit 0TCeK
TOMeIEH HarpeBaTesb, [I0 KOTOPOMY MOXKET ITOCTYIMAaTh TeII0, BO BTOPOM OTCeKe pa3MeléH Tem-
JIOOOMEHHMK, C ITOMOIIbI0 KOTOPOTO TEIUIO OTBOAMUTCS M3 OTCeKa. Momy/y MOIIHOCTel MoaBoIa U
OTBOJIa TeIlJIa PaBHBI ¢ U go COOTBETCTBEHHO. HarpeBareb 1 TeII000MeHHMK IPUBOMST B IEIICTBIE
OTHOBPEMEHHO.

B mynkTax 1 u 2 cunuTaiite, 4TO IIepBOHaYa/IbHbIe 00bEMbI OTCEKOB PaBHbI.

1. OmpepennTe CKOPOCTh MepeMelleHNs MMOPIIHS B HAYaJIbHbI/I MOMEHT BpeMeHM, Cpa3y Mocie
BKJIFOUEHMST HarpeBaTesis U TeIJI00OMeHHMKA.

2. OrmpepnenuTe CKOPOCTD IepeMeleHNs TOPIIHS B MOMEHT BpeMeHM, KOT/1a IOopIIeHb JeUT 00b-
€M IWIMHAPA B OTHOIIEHMN 2 : 1, eC/i MOy MOIITHOCTEN g1 M g2 ONVHAKOBBI U PABHBI q.

3. TlycTb B HAUaJIbHbI/I MOMEHT BpeMeH ! TTOpIIeHb JeTUT 00bEM HUAMHAPA B OTHOLIeHMK 3 : 1, a
BO BTOPOM (MeHbIIIeEM) OTCEKEe BMECTO TeIUIOOOMeHHMKA YCTaHOB/IEH HarpeBaTeIb MOITHOCTH
q2. OTipenennTe OTHOLIEHUE G2 /q1, IPU KOTOPOM IOPIIeHb OCTAHETCSI HEeMOABMKHBIM.

Bce IIpouecChl CYUUTATb paBHOBECHbIMMU.

3apaua 2 U3 nyHku B none
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B mosie HaxoguTCs IYHKA, U3 KOTOPO¥ BbUIETAeT MajleHbKMIi apuK. HemocpencTBeHHO nepe Bblie-
TOM CKOPOCTb IlIapuKa paBHA U M HallpaB/ieHa BepTUKAJIbHO BBepX. B MOMEHT BbljIeTa mapuk abco-
JIIOTHO YIIPYTO CTAJIKMBAETCS CO BTOPBIM TaKVMM JKe IIapUKOM, KOTOPbIii Ilepe yIapoM ITOKOMJICS Ha
yYpOBHe TTOBepXHOCTH 1oss. [Tocse ymapa mapuki ABUKYTCS TTOA, NeCTBMEM TOMbKO CUJIIBI TSSKECTU
¥ TIAJAI0T TAEe-TO B ojie. Yaap MapuKOB O IoJie aOCOMIOTHO HEYITPYTHIA.

1. HaiiguTe MakKCMMaJbHO BO3MOXKHOE PACCTOSTHUE [mayx MEKIY TOUKAMM MaeHMs IapUKOB.

2. Halinyte MakCUMa/JIbHO BO3MOXHOE PaCCTOSTHUE Spax OT JYHKM 4,0 MeCTa MaJeHus OGHOTO U3
IIIapPUKOB.
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[ToBepXHOCTH MOJISI CUUTANTE TOPU3OHTATBbHOI. PasMepsbl TYHKY U IIAPUKOB MaJjIbl 10 CPABHEHUIO C

Imax " Smax-

3apava 3 [MocepebpeHHbIN KOHYC

B 6osnbI10ii HEITPO3pauHOi TIACTUHE TONIIMHONM h IIpocBepaeHo oTBepcTtre. PopMa ero 60KOBOIA
ITOBEPXHOCTM TIPEACTABISIET COO0I YCeUEHHBIM KOHYC C AMaMeTpaMy ocHOBauuit d u D = 4d. Och
KOHMYECKOTO OTBEPCTUSI MePIeHAUKY/ISIPHA TUIaCTHHE, 8 60KOBasi TOBEPXHOCTDb rTocepebpeHa 1 uze-
aJIbHO OTPaKaeT Majamwiunii Ha Heé cBeT. [IOCKuii 5KpaH pacloioKeH Mapasule/ibHO IJIACTUHE Ha
paccTosiHuM L OT Hee (CM. puC.).

S

Cucrema ocBelaeTcs napaiyie/IbHbIM IIOTOKOM CBeTa, HallpaBJIeHHbIM BIO/Ib OCY KOHYCA.
leometpuueckue napameTpsl h, D u L cBA3aHbl COOTHOMEHMeM: D < h < L.

1. V306pasuTe KapTuHY, HAOIIOIaeMYI0 Ha 9KpaHe. YKakuTe Ha PUCYHKe BCe XapaKTepHbIe Teo-
MeTpuJecKye pa3Mephl.

CumraiiTe, YTO CBET MOMNAAAeT Ha SKPaH TOJBKO Yepe3 OTBEepPCTHe B IIJIaCTUHE.

2. Mekay TuIacTMHO M 9KPaHOM ITOMECTW/I MIeabHYI0 cOOMparoIyio amH3y. @oKycHoe pac-
cTostHMe JIMH3bI F' = L /2. [aBHas onTuyeckasi 0Cb JIMH3bI COBIALAeT C OChI0 KOHyca. DKpaH
pacIioyiokeH B (PoKaIbHOM MIIOCKOCTHM JIMH3bI. CUunTaiiTe, YTO BCE JIYUM, BIIIEAIIINE U3 OTBEp-
CTUSI B IJIACTYHE, TTOTAAl0T Ha JIMH3Y.

M306pa3uTe KapTHHY, HAOII0ZAaeMYIO Ha SKpaHe B 3TOM cyJae. YKaXkuTe Ha pUCYHKe BCe XapaKTep-
Hble TeoMeTpuYecKue pa3Mepbl.

Ipumeuanue: He 3a6yapTe IPUBECTY ITIOCTPOCHMSI 1 PaCcUeThl, HEO6XOAMMBbIe IS OIIPedeIeHMsI XapaKTePHbIX
reoMeTp1YecKMx pasMepoB, a TaKke 000CHOBaHME BUIa KaPTUHKM, HabBI0HaeMoii Ha SKpaHe.
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3apaua 4 [onycdepuyeckuin KOHAEHCATOP
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IIBe meTayumyeckue nmonycdepsl pagnuycamu R R+ d (d < R), TJNIOCKOCTY OCHOBaHMT KOTOPBIX I'O-
PU30HTAIbHBI, & LIEHTPbI COBIAAAI0T, MOAKIIOUEHbI K MCTOUYHMKY, HATIpskeHre U KOTOPOTrO MOKET
n3MeHsThcsl. CyMMapHbIii 3apsif, nonycdep paBeH Hy/o. B ieHTp nonycdep Ha MaieHbKYIO OU3TIeK-
TPUYECKYIO IOACTABKYy IOMENIA0T TOUEUHBIN 3apsif, ¢ > O Maccoii m, KOTOPbI MOXeT [epeMelaTh-
Cs1 110 BEPTUKAIBHO cIuiie 6e3 TpeHMs 110 HallpaBIeHNIO «BBepx». VI3HaUa/IbHO HATIPSKEHMEe Ha MC-
TOYHMKe PABHSIETCS HYJTIO, I eT0 HAUMHAIOT MelJIeHHO YBeMuMBaTh. MOKHO ITpeHebpeyb KpaeBbIMMU
adexrTaMu 1 CYUTATh, UTO 3apsabl ronychep paBHOMEPHO pachpeneneHbl 10 UX MTOBEPXHOCTSIM.
VckopeHMe CBOOOHOTO TTaJileHusI PaBHO g.

1. PaccmoTpuM BcrioMoraTenbHyIo 3aaauy. [Tomycdepa paguycom r 3apsikeHa paBHOMEDPHO C I10-
BEPXHOCTHOJ IUVIOTHOCTBIO 3apsiia . B 1eHTpe momycdepbl pacrososkeH TOYEUHbBIN 3apsif, .
Haiinure cuny B3auMoieiicTBUS 3apsia U momycdepsl.

BepHémcs Kk momycdepryeckoMy KOHIEHCATODY.

2. Haiigute 3apsia () MeHbIei 13 mmoxycdep rnpu HanpssKeHUM Ha UICTOYHMKe paBHOM U. CunTaii-
Te, YTO TOUEUHBII 3apsif, ¢ IPU 3TOM OCTAeTCs B LieHTpe momycdep.

3. Harmps>keHMe UCTOUHMKA MeJIJIEHHO yBeJIMuMBaloT. HaiiguTe ripy Kakom 3apsifie MeHbllei mo-
nychepsl Qmax 3aps g HAUHET IepeMelnaTtbes. Yemy Mpu 3ToMy OymeT paBHO HallpssKeHMe
UCTOYHUKA Upax?

4. HaiiguTte Mn3MeHeHMe 3JIEKTPOCTaTUUeCKO sHeprum cucteMbl AW, B IIpoliecce MeajieHHOTO
yBeIuUueHUsT HanpskeHUs ucTouyHuKa ot Uy = 0 B 10 Upax.

Ipumeuanue: Viconb3yiiTe TpubIMKeHM e

(14+z)"~1+nzr npu nz<l.
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3apaua 5 06 cTeHy

Vo

Ha m1azikoit ropM30HTaAbHOM IMTIOBEPXHOCTU HEeJAIEKO OT BEPTUKAIbHOM CTEHKU PaCIIOoXKeHa KOH-
CTPYKIIMSI, COCTOSIIIAS M3 IBYX 11ai0 1 cTepskHs. [11aii6b1 ieskaT Ha TVIOCKOCTY «ILIaniMsi». Ha pucyHke
MpenCcTaBaeH BUL, CBEPXY.

C LIeHTPOM I1aii6bI 2 CTEPSKEHD COEAVHEH K€CTKO M HE MOXKET OTHOCUTEIbHO Hee BpamiaThest. C maii-
6011 1 cTepskeHb COEIVHEH C ITOMOIIbIO IVIOTHOM IMOCAAKM Ha IJIaJKUIA IapHUP, PanyC OCU KOTOPO-
IO MHOT'O MeHbIIIe paAnyca CTepsKHSI, TO3TOMY aiiba 1 MoskeT CBOGOIHO BpallaThCst OTHOCUTEIHHO
CTepsKHSI.

Crep>keHb 00pasyet yroa « = 30° ¢ HOpMaJbIO K cTeHKe. CTepkeHb JKeCTKMIA 1 HeBeCOMbI. [lHa
crepskHs L = 0,8 M. Pagnycsl 11ait6 MHOTO MeHbIIIe IJIMHBI CTEPXKHS. Pagnyc cTepsKHS MHOTO MEHbIIIe
paguycoB maii6. [11ai6b1 ogMHAKOBbIE ¥ OMHOPOIHBIE.

KOHCTpyKIMM COOBIAIOT CKOPOCTh vy = 2,5 M/C, HaIlpaB/JI€HHYIO BIOJIb CTEPKHSI B CTOPOHY CTEHKMU
1 Yepe3 HEKOTOpPOe BpeMsI IIPOUCXOAUT COyaapeHue maitobl 2 CO CTEHKOI.

1. TlokaskuTe, YTO B IIPOLIECCE YAapa CUJIbI, IEMCTBYOIIME CO CTOPOHBI CTEPKHS Ha IMIait0bl, MOXKHO
CUMTATh HAIPABJIEHHBIMU BIIOJIb CTEPKHSI.

Vcnonb3yiiTe maHHbIN GaKT Py OTBETe Ha MOCIEeIYIOIINe BOIIPOCHI, Jaske eyl Bbl He CMOI/IM ero
060CHOBATD.

2. OmpenenuTe YIJIOBYIO CKOPOCTD BpallleHNsI CTePyKHSI cpa3y rmociie abCcoM0THO YIIPYTOTo COyaa-
peHus maibbl 2 CO CTEHKOJ (CTeHKa ITagKast).

3. OmpenennTte yIJIOBYI0 CKOPOCTh BpallleHUsI CTePKHS cpa3y Iocje abCoMTHO HEYIIPyroro co-
ymapeHus maiosl 2 co creHKoii. KoadduiineHT TpeHust Mexay 111ai6oit 1 cTeHKo u. PaccMoT-
puTe nBa 3HaueHust Koapdbuinmenta TpeHusi: ;= 0,2  po = 0,6.

Ipumeuanue: TIpyu abCOMIOTHO HEYIIPYTOM COyOAPEHMM COCTAB/ISIIOIIAst CKOPOCTH 11aii6bl 2, TePIeHIMKYIISIp-
Hasl CTeHKe, 00palllaeTcst B HOJb.

MNcTouHuk: Bcepoccuitckas onmMnuaa WKONbHUKOB no dusmke, 2022/23, 3aknountenbHblit 31an, 10 knacc, TeopeTmyeckuin Typ
— YCNoBMS, peleHus. 3afaun nepeHabpaHbl Ha botay.pro, peweHns — no oduLManbHbIM.
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