Osmmnnana «®@usrex» no Ppusuxe,
¢peBpann 2025

Bapuanr 11-02

B omeemax ecex 3aoay donycmumsl 06wiknoseHbIe OpOOU
U paoukaivl.

3. B nnockom ToHKOM mucke B (opMe Kpyra HMeeTcs KpyTioe OTBEPCTHE

(cMm. puc.). LleHTpsI mucka u oTBepeTHs coBnanaroT B Touke . JIHCK HMeeT

OZAHOPOLHO pACIpPeACHCHHBIH 110 TOBEPXHOCTH MOJOKHTEIBHBIN 3apsi.

CucreMa M3  [BYX OKECTKO CBA3AHHBIX PABHBIX M0 MOAYTIO H .
[POTHBOMOJIOKHBIX MO 3HAKy TOUSUHBIX 3apsAoB (AMIIONbL) ABHIKETCI C
HCKOTOPOi HaYaJIbHOH CKOPOCTBIO U3 BECKOHEYHO YAaTe€HHOM TOUYKH BOJb
OCH CHMMETPHM HMCKA W IIPOJETAECT YEpPe3 OTBEPCTHE. 3apsiibl JMIIONA
HAXOJATCA HAa MaJEHBKMX IIapHKaX, Ha JUMOJb JACHCTBYIOT TOJNLKO CHIBI
JIEKTPHUYECKOrO IOJIA OUCKA, JHCK 3aKPENIEH, MIPH MPOIETe JUINO/L HE OTKIOHAETCS OT OCH AMcKa. MUHMMAILHAsA
HayajbHas CKOPOCTh MUII0JA, HEOOXOAMMAst LIS TIpoTeTa, pasHa Vo. 3aps/ibl AMII071s YMEHBIIAIOT IO MOAYTIO B 2 pasa
H COODINAIOT JUIOMIO HAYalbHYIO CKOPOCTE V.

1) Haiiti ckopocTh numosns npu nposiere LeHTpa U0 Yepe3 LEHTP OTBEPCTHS.
2) HaiiTa pasHOCTh MaKCHMATBHON M MEHUMAIBHON CKOPOCTEH IUIIONS PH MpoJieTe.

4. Karylka HHIYKTHBHOCTBIO L] = [ ¢ YHCIIOM BHTKOB 71 B
M IJIOIMABI0 KaXA0T0 BUTKA S| HAXOJIHUTCSA BO BHEIIHEM L B
OJHOPOIHOM MarHUTHOM MoJie ¢ HHAyKuuei By. CuiioBble N il S
JHHHHM [0 LEPIEHIUKYISAPHBI TMIOCKOCTH KaXKJI0Io ~
BUTKa. BTopasd KaTymika HHIYKTHBHOCTBIO Ly = 6L T 1T 71
HAXOIUTCA BHE MOJA (M. puc.). COpOTHBIEHHE KATyILEK T

H COCIMHHUTEBHBIX MPOBOJIOB MpPEHEGPEKUMO Maro. JHi | \
M3HavanbHO Toka B KaTylIKaX HeT. BHemmHee mone 1
BBIK/TIOYAIOT B TEUEHHE BPEMEHM 7. 3aBUCHMOCTh WHIYKLKMN BHENIHErO MONA OT
BpeMCHHM I[IOKa3aHa Ha pHUCyHKe. DB3anMHOM WHAYKTUBHOCTBK KaTyLIEK
npenedpeys.

~v

1) Haiitr Tok Jp uepes xaTymky L2 B KOHIIE BBHIKIIOYCHHS BHELITHETO TIOJIA. 0 T
2) HaiiTu 3apsaj, NpoTeKIIHi Yepe3 KaTyWKy L, 32 BpEMS BBIK/TIOUCHUS BHELUHETO OIS,

5. Ha rnaBHOH ONTHYECKOH OCH TOHKOM cOOMparomeil IHH3bI

pacloyioKeHbl LEeHTp () TNpo3padyHoro Imapa pamuyca R U 2
TOYEeYHbIH HCTOYHHMK S (cM. puc.). Paccrosume wmexnay
MCTOYHHKOM S H LIeHTPOM JIMH3BI a = 2R. Ha moBepXHOCTS mIapa,
MPOTHBOIOJIOKHYIO IIOBEDXHOCTH BXOAa JIy4deH, HaHECEHO R
HJICAIEHO OTpaXKaloliee 3epKkatbHoe NoKphiTHe. C IIapoM KeCTKO
CKPEIJIEH HEIPO3padHbli 3kpaH O ¢ HEDOJBIIMM KPYIIabIM
oTBepcTHEM. EciaM map pacmono)eH Tak, YTO pacCTOSHHE OT
L[EHTpa JIHH3El 10 O/MKaiiluell K HeMy TOUKH Inapa paBHo b = 7R, To u300pakeHHe HCTOUHHKA B CHCTEME «THH3A-
1ap» COBIIAZAET ¢ CAMMM HCTOYHHMKOM IPH JI000M MoKa3aTeIe IpeJIOMICHHS BENIeCTBa I1apa.

1) Haiitu okycHoe paccTosiHue JIuH3EI F,

ITocne Toro, Kak meHTp IIapa MepeMecTHIIH BIOJb ONTHYECKON OCH TaK, UTO PacCTOSHUE OT HETO 10 LUEHTPA JTHH3LI
YMEHBINMIOCE HA A = 4R u300paskeHHe HCTOYHHKA CHOBA COBIAJIO C CAMHUM HMCTOYHHMKOM.

2) HaiiTu noka3saresb MpeIoMJICHHS BEIICCTBA IIapa.

Orpaxenue cBETa OT Ha PyXKHOIi IIOBEPXHOCTH LIapa MpeHeOpexuMo Mano. IKpaH 2 06eceunBaeT MatoCTh YIJI0B
@ Jy4eii (Maaromux Ha 1ap) ¢ ONTHYCCKON OChIO M CIIPaBeIHBOCTE IPHOMMKEHHS sina ~ «.
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B omeemax scex 3a0au 0onycmumel 00bIKHOGEHHbIE OpOOU
U paouxaiul.

1. JITMHHYIO TOCKY Maccol M = 2 Kr yAepKHBAKT Ha TOPH3OHTATbHOH
IN1aaKoH moBepXHocTH. Ha oIHOM KOHIE JOCKH TEHKUT HeOONLIoH OpyCcoK
Maccol m = 1 Kr, a B Apyrod KOHEI YNUpAeTCs JIerkas cxkaras IpyxuHa
KECTKOCTBIO k = 50 H/M, mpukpennénnas x crenke. KoapduimeHT tpeHus
cKoJibkeHHs Opycka 1o pocke g = 0,3. JIocky OTIIyCKAarOT, OHAa Ha4MHAeT
JIBIKeHHe, a OpycOK HaulHaeT JBUraThCsl OTHOCHTEIBHO JJockH. HavansHoe
C3KaTHe NPY>KHHBI NOJ00pPaHO Tak, YTO B MOMEHT, KOIJla YCKOpPEeHHe JIOCKH
MOYTH JIOCTHraeT HYJSI ICPBBIM pa3, OTHOCHTEJIBHOC JBMJKCHHE Opycka MO JOCKe IIpeKpalraercs. YCKOpeHHWe
cBo6o/HOTO TIagenus g = 10 M/c’. Uneno «mm» B pacuéTax MOKETe CUHTaTh PaBHEIM T ~ 3. I'py3 M 0cka Beé BpeMms
JABHKYTCS! B OZJHOH BEpTUKAIBHOH IUIOCKOCTH.
1) Halinute coxaTHe nNpy>KHHBI B MOMEHT BPEMEHH, KOT/1a OTHOCHTEITBHOE YCKOpeHHe OpyCcKa U JOCKH CTaHET PaBHBIM
HYJTIO, BIIEPBBIE MTOCTE HAavala ABHIKEHHUS.

o)

2) Haiinure yckopeHUe IOCKH cpa3y N0oc/Ie Hadalia JABHIKEHHSL.

3) Haitnute ckopoCTh TOCKM B MOMEHT BPEMEHH, KOT1a OTHOCUTEIRHOE YCKOPEHHE OpyCcKa H IOCKH CTaHET
PaBHBEIM HYJIIO, BIIEPBBIC NOC/IE HaYala JBUKEHHS.

2. B cocyne noctossHHOTO 00beMa HaXOMsTCs B 100
paBHOBECHH BITQXKHBIH BO3TYX nmpH T T a8 ! 1
temneparype fo = 27 °C u xuzakas Bona. Macca H R 5 HHHHH r
XKHUIKOH BOABI B 11 pa3 Oounblic Macchl mapa. 90 ‘ e H =y
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Ha onnoii cTpanmiie MOKHO 0(OPMIIATE TOAbKO 0AHY 3a1ady. OTMETbTE KPeCTHKOM HOMeEp
3a/1a4uH, PENIEHHE KOTOPOH NPe/ICTARIEHO Ha CTpaHHIe. Takke ykaxuTe HOMEp CTPaHHIIk] W
CYMMAapHOe KOJHUECTBO CTPAHHUII B PellieHHH Kak10H 3a1a4H 0T1e/1kLHO.

O X O O O O O u3
Ecin otmMeueHo Hosee o1HOI 3a1auM MM HE OTMEUYEHO HHU OHOM 3a1a4i, CTPAHULIA CHUTACTCS YCPHOBHKOM H
He nposepsercs. CTpanHubl 10 KazA0H 13 3aua4 nymepyiores oraeabto. [opua QR-koma nejgonycrumal
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Ha oamnoit cTpannie MoxkHo 0QOpMIATE TOALKO 0aHY 3a7auy. OTMETLTE KPeCTHKOM HOMEp
3a7a4M, PEIICHUE KOTOPOH NMpeICTaBICHO Ha CTpaHHIe. TakkKe YKaKHTC HOMEP CTPAHHLIbI M
CYMMapHOe KOJMYECTRBO CTPAHUII B PeLIeHHH KAXKI0i 3212494 OTACJIbHO.

Eciiu 0TMeYeHo Gollee 0OHOH 3a/1a4H HIIM HC OTMCYCHO HH OJIHO 3a1a4H, CTPAHHLA CYHUTALTCH YEPHOBHKOM H
e nposepsercs. CTpannubl M0 KaxA0H H3 3aaa4 HyMepyloTesi 0TaeasH0. [Topua QR-koxa HegonycTumal




Ha oHo# cTpanuLe MOXKHO 0OPMIATE TOILKO 0AHY 3a7a4y. OTMETETe KPeCTHKOM HOMEP
321244, PELIEHUE KOTOPOH [IPE/ACTABICHO Ha CTPaHULE. TaKKe YKaKHTC HOMCP CTPAHULBI K
CYMMapHOC KOJIMYECCTBO CTPAHHUI] B PelleHHH KaX10H 32/1a4H 0TIeJbHO.

Eciu ormedeno 6osee 0AHOH 3a1aum MM He OTMEUEHO HH OJIHOH 3aa4H, CTPAHHLA CYHTAETCS YEPHOBHKOM H
He nposepaeTcd. CTPaHULBI MO KAXKI0i U3 3224 HYMepyroTes oTaeabio. [Topya QR-koua Heouyceruma!




Ha oaHO# cTpaHHie MOXHO 0GOPMIATE TOABKO 0HY 33/1auy. OTMEThTE KPECTHKOM HOMEP
" 3871441, pelieHHe KOTOPOH MpeIcTaBIeHo Ha cTpanuie. Takoke YKamKHUTe HOMEp CTPAHULbL H
CYMMApHOE KOJIMYECTBO CTPAHMIL B PeIICHHH KAKI0H 321a4H 0TAEILHO.

4 S5 6 7 CTPAHMLA

o Ooo0oxXROOO T

Ecin oTMeueHo 0oJ1ee 0QHOM 33104M M HE OTMEYEHO HU O/THOM 3a/1aUM, CTPAHKULA CYHTACTCA YEPHOBHKOM H
e nposepsiercs. CTPAHMIBLI M0 KAXKA0H U3 327124 HYMePYIOTCsl 0TaAeabHO. [lopya QR-koxa HegonycTival
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Ha o/Hoii cTpaHMIie MOKHO 0POPMIATE TONRKO 0/THY 33/1a4y. OTMETLTE KPECTHKOM HOMED
3a]1a4H, PELUCHHE KOTOPOH MPE/CTaB/IeHO Ha cTpaHHLe. TakiKe yKakHTe HOMEpP CTPaHHLb H

CYMMApHO€ KOJIHYCCTBO CTPAHHULL B PE€LLICHHH KazK/10H 321a4H OTACJBHO.

CTPAHHLA

Eciin otMedeHo 60Jiee OAHOM 3a1a4H WIIH HE OTMEYEHO HHM OJIHOH 3a/aui, CTPAHULIA CUHTAETCS YUEPHOBUKOM H
ne nposepsierca. CTPAHMIILI TI0 KAXK/10H M3 32124 HyMepYyoTes oTaeabHo. [Topua QR-kona negonycrumal




Ha onnoit ctpanuie MokHO 0QOPMIATE TOJABLKO 0AHY 3anauy. OTMETLTe KPeCTHKOM HOMep
3a/la4M, PELICHHE KOTOPOH NPEACTaB/ICHO Ha CTPAHKIE. Takike YKaKHTE HOMEP CTPAHHIIBI H
CYMMapHOE KOJIMUYECTBO CTPAHMIL B PeLIEHHH KAXK/I0H 331a49H 0T/AeJIbHO.

Ecim otmMeucHo Gostee 01HOI 3aauK WM HE OTMEUEHO HH OAHOM 3a/1a4H, CTPaHHLIA CUHTACTCA YEPHOBHKOM H
He rpopepsiercs. CTPAHKILI MO KAZKA0H M3 3a4a4 HyMepyloTes o1aeibHo. [Topya QR-koaa Heponycrumal
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Ha oa1i0#i cTpanuue MOKHO OQOPMISLTE TOALKO 0AHY 331auy. OTMETbTe KPeCTUKOM HOMEp
3a71a4H, peleHne KoTopoii MpeIcTaBieHo Ha cTpaHnle. Takike YKaKHTE HOMED CTPAHHLIbI H
CYMMAapHOe KOJIHYECTBO CTPAHHIL B PellleHHH KAK/10ii 321a4H 0TIeIbHO.

Ecn otmeueno Gosee oHOM 3a1auk HIIH HE OTMEUYEHO HH OIHOH 3aJa4M, CTPAHMLA CUHTALTCH YEPHOBHKOM H
He nposepscTca. CTPAHHMUBI 0 KAKA0i H3 31249 HYMEPYIOTest 0TAenbHo. [Topua QR-koja HefomycTiMal




Ha o/1HO¥ cTparmIle MOKHO O(OPMIATE TOABKO 0AHY 3a/auy. OTMEThTE KPEeCTHKOM HOMEp
3a/1a4H, PELIEHHE KOTOPOH [IPEACTABICHO Ha CTPaHHLE. TAKKe YKOKUTC HOMEP CTPaHULbI H
CYMMAPHOE KOJHYECCTBO CTPaHHL B PEIIEHHH KaM/I0H 3a/1a4H 0TI bHO.

Ecnu ormedeno 6osee onHoi 3a1aun WIM HE OTMEUEHO EH OXHOH 3a/184H, CTPAHHLA CYUTAETCH YEPHORMKOM M
He nposepsercs. CTPAHKILI IT0 KAKION M3 32144 Hymepyiotest oraeabHo. [lopua QR-kona neronycrumal




Ha OZTHOM CTpPaHHLIC MOXHO O(i)OpMJ'lSITb TOJBKO 0JJHY 3a/1a4y. OtMeTbTE KPECTHKOM HOMED
3a71a4H, peumenue KOTOpOﬁ NPEeACTaBICHO Ha CTPAHMLIE. Tawke YKaKHTE HOMEP CTPAHHIbI H
CYMMapHO€ KOJIHYECTBO CTPAHHLL B PCLUCHHH KaAK/10H 321244 0TAeJIbHO.

Ecnn orvedeno Gonee o/1HOM 3a1a4y MM HE OTMEHEHO HU OAHOMN 3a1a4H, CTPAHHLA CUMTAETCS UEPHOBHKOM H
He npoeepacTes. CTPAHHUBE N0 Kax0ii U3 3a1a4 HyMepyioTes oTaeabho. [Topua QR-koaa Heponyctima!




Ha oanon CTPAaHHIIC MOXHO 0¢)()pMﬂ$[Tb TOJBKO 0JAHY 33/1a4y. OrMmeTbTE KPEeCTHKOM HOMED
3a1a4uM, pemenue KOTO})O“ NPEACTaBJIeHO Ha CTPAHHULIE. Tawke YKQKHUTE HOMEDP CTPAHHLb] H
CYMMapHO€ KOJIHYECTBO CTPaHHLl B PCLUCHHH KAAI0H 32124H OT1eJbHO.

Ecan otmeueno Gonee 0,1H0H 3a/1a4m MM HE OTMEUEHO HU OJHOM 3aa4H, CTPAHHLIA CUMTACTCH YEPHOBHKOM H
He npoeepseTcs. CTpaHHLb] M0 KAkI0ii U3 3a1a4 HyMepytoTes oTaeanno. [Topua QR-koaa neponycrumal
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