U pacurdanbl.

1. JlmAanas gocka Maccoil M = 2 Kr, HA OJHOM KOHLE
KOTOpOH JiexxuT HeOonbImoH Opycok maccoil m = 1 kr,
JIBHKETCS 110 FOPHU3OHTAIBHON IJIaJKON IIOBEPXHOCTH CO
cKopocTeio Vy = 2 M/c. B HekoTOphIii MOMEHT mocKa
HAUYMHACT CXKUMATh JIEXKALlYI0 HA NOBEPXHOCTH JIETKYIO
IOCTaTOYHO JUIHHHYIO TPY)XKHHY C Ko3(hGhHIHEHTOM
xEctkocty k = 27 /M, KoTOpast OMHUM KOHIIOM yIIHpaeTcs B cTeHKY (cM. puc.). KoodduuneHT TpeHus CKONIbKeHUs
Bpycka 1o nocke x4 = 0,3. Yckopenue cBobogHoro maacHus g = 10 m/c’. UHcTo «mm» B pacyéTax MOXKETE CUHTATh
paBHBIM T = 3. ['py3 1 MOCKa BCE BPEMS JBMIKYTCS B OTHOW BEPTHKANTBHON MIOCKOCTH.
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Onnmmuana «@usrex» no pusnke,
depasn 2025

Bapuant 11-01

B omeemax acex 3a0ay donycmumbl 06bIKHOBEHHBIE OPOHU
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1) HaﬁHHTe CXKaTHEC MPYKHHBI B TOT MOMEHT, KOTJa HAYHETCA OTHOCHUTEIBHOE IBHKEHHE 6pyc1<a H J0CKH.

2) Hafipure npoMexyTOK BpeMEHH C MOMEHTa Hadala CXKaTUs IPYKUHbL 10 MOMEHTA Hayajla OTHOCHTEIBHOI'O

JIBIJKEHHS OpyCKa W TOCKH.

3) HaﬁHHTe YCKOpEHHE JOCKH B MOMEHT MAKCHMAJIEHOTO CXaTHA TIPYXXHHBI.

2. B BepTUKAIbHOM IMIHHJAPE C [VIAIKAMH
CTEHKaMH  [OJl  MAacCHBHBIM  ITOPLIHCM
HAaXOJHTCS BIAKHEIH BO3AYX TPH JaBIEHAH

po = 150 xlIla, temneparype fo = 86 °C u
OTHOCHTEIBHOH BIaxHOCTH Qg = 2/3 (66,7%).
CouepxuMO€e TUIHHIPA TIOCTETIEHHO OCTHIBAET
o Temmnepatypsl ¢ = 46 °C. UspecTen rpaduk
3aBUCHUMOCTH JaBI€HHS HACBIIIEHHOTO Tiapa

BOIBI OT TCMIICPATYPhI.

1) Hafitm maprmansHoe HaBJICHHC Tapa Fi
pu 86 °C.

2) Ha#itnu Temmepatypy r*, mpu KoTopoi
Ha4HETCA KOHICHCALUS 11apa.

3) Haiitt oTHOmeHHE 00BEMOB COACPKHMOTO
mamuHapa V/Vy) B KOHIlE W B Haydaie
OCTLIBAHUS.

O OBéMOM KHAKOCTH IO CPaBHEHHIO C
o0BEMOM Taza MoOXKHO mpeHcOpeub. [lap
CUYMTATH UJICATBHEIM Ta30M.
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I B omeemax ecex 3a0au oonycmumot 00bIkHOBeHMbIE OpO6U
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3. B MI0CKOM TOHKOM JHCKe B (hopMe Kpyra HMeeTcst KPyIJioe OTBEPCTHE
(cM. puc.). LleHTpBI AMCKa ¥ OTBEPCTHA COBIAIAIOT B Touke (. JIcK uMeeT
OJHOPOJIHO DPAacNpCACICHHBIM IO INOBEPXHOCTH IOJOXUTEIBHBIA 3apsil.
Cucrema W3 [ABYX JKECTKO CBS3aHHBIX paBHBIX [0 MOAYID H
IPOTUBOIIOJIOKHBEIX II0 3HAKY TOYEYHBIX 3apaj0B (IMIONB) ABHXKETCS C
HEKOTOPOH HaYalbHOH CKOPOCTHIO M3 OECKOHEUHO YIAJI€HHOM TOUKH BIOJD
OCH CHMMETPHHM [JHMCKa M TIpOJeTaeT uepe3 OTBEPCTHE. 3apsAibl JMIONS
HaXo[ATCs Ha MAJICHBKUX IIApUKaX, HA JUIOIL ASHCTBYIOT TOJTBKO CHIIEI
3JIEKTPUYECKOTO IMOJIS AHCKA, AHUCK 3aKPCIUICH, IIPH IPOJETE JHUIONb HeE
OTKJIOHSETCS. OT OCH JUCKa. MHUHHMalbHas HadaThHas CKOPOCTH AMIONA, HeoOXoauMas IS TponeTa, pasHa V.
Jwrnonto coobmaroT HayanbHy cKoOpocTh 2 V.

1) HaliTi cKOpOCTB AMIIONS IIPU NPOJIETE LEHTPa JUIIO/IA Yepe3 IEHTP OTBEPCTHS.

2) Haliti pa3sHOCTh MaKCHMAaJIbBHOX 1 MHHHMAJIbHOH CKOPOCTE# AMIIOINS [IPH IPOIIETE.

v

4. KaTtynika WHIYKTHBHOCTBIO L1 = L C YHCIIOM BUTKOB /2 H B
IIOMWAABI0 KAKAOTO BHTKA S1 HAXOAMTCA BO BHEITHEM L
OJHOPOAHOM MArHUTHOM NoJIe ¢ UHAYKLMeld Bo. CHIOBBIE NI | s By T
THHAA 1O TePIeHAMKYISIPHBl  TIIOCKOCTH  KasKAOTrO
BuTKa. BTOpas kKarymka HHAYKTHBHOCTBIO L = 4L
HaxoauTCsA BHE moJis (cM. puc.). COmpOTHBICHHE KATYIIEK
W COEIMHHUTEIBHBIX NPOBOJOB IPeHEOPEKMMO MAJIO. Q0000
W3HayanbHO TOKa B KaTylukax HeT. BHeluHee mose

BEIKITIOYAIOT B T€YEHHE BPEMEHH T. 3aBHCUMOCTh MHIYKIIHH BHELUHEro IO OT
BPEMEHH [I0Ka3aHa Ha PpHCYHKE. DB3anMHOH HHAYKTHBHOCTBIO KaTyIlueK
npeHedpeys. 0

N4

1) Hatita Tok Jp uepes xarymky L) B KOHIIE BHIKITFOYEHHA BHEIIHETO IO,
2) HaiiTu 3apsia, OpOTEKIIMA Yepe3 KaTyIKy L) 3a BpeMsl BRIKTIOUEHHUS BHEIIIHETO OIS,

5. Ha rmaBHOH onTHYecKod ocH TOHKOH cOOMpaloIIell JHH3EBI ¢

(hoKycHBIM paccTosHHeM F pacroiokeHb! eHTp () IPO3pavyHOro e
1apa H TOYEYHbId MCTOYHMK S, YNAIEHHBIH OT JHH3BI Ha
paccroaune a = 1,5F (cMm. puc.). Ha moeepxHOCTh wiapa,
IIPOTHBOIOJIOKHYIO [IOBEPXHOCTH BXOJa JIydel, HaHeCceHo
H/ICAIBHO OTpaskarolee 3epKalbHoe MOKphITHE. C HIAPOM KECTKO
CKPEIUIEH HENpOo3pauHbll 2kpan 3 ¢ HeOONBIIMM  KPYTIbIM
OTBEpCTHEM. EciM map pacrosiokeH Tak, YTO pPAcCTOSHHE OT
LeHTpa JUH3LI 10 OIMKaiIeld kK HeMy TOUKH Niapa paBHO § = 8F/3, TO H300pa)eHHe UCTOUHHKA B CHCTEME «ITHH3a-
rap» COBIAZAET C CAMHM MCTOYHMKOM IIPH JIOOOM IOKa3aTese IpeNnoMIIeH s BellecTRa Iapa.

*ln
O

1) Haiitu paguyc R mapa.

[Tocne Toro, Xak HEHTp 11apa MEPEMECTHIH BIOIb ONTHYCCKOH OCH TaK, YTO PACCTOSHUE OT HETO 0 MEHTpa IHH3BI
YBCIHYUIOCh HA A = 2F, n300paskeHe MCTOUHHKA CHOBA COBITAIO C CAMWM HCTOUHHKOM.

2) HaiiTn nokasaTens IMpeIoMIIEHHS BELIECTRA IIapa.

O TpakeHHe CBeTa OT HAPYKHOH IIOBEPXHOCTH Iapa MpeHedpesxuMo Maso. JKpaH D o0ecrnevrBaeT MaloCTh YIIIOB
o Myvei (ITafarllkX Ha Wap) C OITHYECKOMH OCBIO U CIIPABEIMBOCTL NPHOIMKEHNs Sina =~ a.



Ha onHoli cTpanuiie MOXHO 0GOPMIATh TOABKO 01HY 3a71aty. OTMEThTE KPeCTHKOM HOMED
3aa4H, PelICHHE KOTOPO#t npejctansieno na crpanuue. Tawke yxaxure noMep cTpanuUpl U
CYMMAPHOE KOJTMIECTRO CTPAHHIL B PEIIEHH N KAMK/10i 321241 OTAENLHO.

1 2 3 4 5 6 7 CTPAHHLA

O O O O O O 1 M3z
Ecau orMedeno Gojiee 0AHOH 3a1a4H UK He OTMEYEHO HH OJIHOM 3adauy, CTPaHWLA CYRTAETCS YePHOBHKOM |
He mpoBepseTcs. CTpaHHUBI N0 KaXKN0ii H3 32124 HyMepyoTea otaeasno. [Topya QR-koaa HeronycTima!
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Ha onoit cTpanmie MokHO 0hOpPMIIATh TONBKO 0AHY 3a1ady. OTMETbTE KPECTHKOM HOMED
3aj1ar M, PeLIeHHe KOTOPOH MPe/IcTaRNeHo Ha CTPAHHULE. 1aKkke YKAKUTE HOMCP CTPaHHLBL 1
CYMMAapHOE KOJMYECTBO CTPAHULL B PeIIeHHH KAXKI0H 321441 OTAC/IbHO.

1 2 3 4 3 6 7 CTPAHHITA
OO0 O 0O 4d QO LM
Eciu ormedeno Gosiee 011105 3a1a46 HIH 11e OTMEUEHO HH OJIHOT 3a/1a4H, CTPaHHUA CUHTAETCA YEPHOBHKOM H
e nposepsiercs. CTPAHHLBE N0 KAXKA0H U3 33124 HyMepyioTest oTaeabHo. [lopua QR-koaa nejouycrumal
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Ha onHo# cTpaHHue MOKHO O(OPMIILTL TOIbKO 0AHY 3a1auy. OTMETHTE KPECTHKOM HOMED

33/1a4u, pEMEHNE KOTOPO!‘;I TIPECTARIIEHO HA CTPAHUIIE. Taxxe YKAXKHUTE HOMED CTPAHHTIRI 1

CYMMAPHO€E KOJHYECTBO CTPAHHL B PELIEHHH KAXKI0i 32024 OTACJABHO.

1 2 3 4 5 6 7 CTPAHHMLIA
7’
[] O O o b o 1M1
Ecomt ormeseno tonee D,ElJ]Dﬁ 3a7aYM UK HE OTMEYEHO HH UﬂHDﬁ 3anaqu, CTpaHulla CHHUTAETCS YEPHORKKOM i
He nposepAcTcs. CTpaHHubI N0 KaKA0H M3 3a1a4 HyMepyOTes oTaenbno. Ilopua QR-kona Hegomycrimal
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Ha ozeo# crpanuue MOKHO 0QOPMIISLTE TOJBKO 0AHY 33144y, OTMETBTC KPECTHKOM HOMCD

3a/1a4H, PCLICHHE KOTOPOH NpeacTaBlIeHo Ha cTpanuLe. l'akke yKaxXUTe HOMEP CTPAHHIBI H
CYMMAPHOC KOJIHYECTBO CTPAHUL] B pelleHHH K200 3aJa494 0TACJAbHO,

1 2 3 4 5 6 7 CTPAHMLA
N/
O O OO O O 132
Ecnu oTMedeHo Gonee 0HOH 3ana4i HITH HE OTMEUEHO HU O/THOIT 3871241, CTPAHHIIA CYHTAETCS 4EPHOBHKOM W
He nposepsercs, CTPAHHNE] 10 KAKI0M H3 32124 HYMepPYIOTcH 0TAedBHo. |lopua QR-koxa HepomycTMa!
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Ha onno#t crpanuue Moxxio 0hopMILTh TOMLKO OHY 33/a4y. JTMETETE KPECTHKOM HOMCD
34444, PELLEHHE KO'TOPOH IIpelcTaBieHo na crpaiuie. Takke yKaKUTe HoMep CTPAHHILE U
CYMMapIIOe KOJTHIECTBO CTPAHHUL B PeIleHHH KAX/A0ii 32/1a4H 0T/1eNbHO.

O 0O X O 0O O O 2 M3 12
Eenu otMedeHo 6oce 0HOM 3a1a41 HIIH HC OTMCYCHO HI OJHOM 341a4H, CTPaHHLA CHHTAEICH YEPHOBHKOM H
1ie mponepsietca. CTPARNIE! 0 KAXIOA H3 321449 HyMepyloTea oTaeabHo. [Topya QR-xona Henonyctumal
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Ha oanoit crpanuie MoxHO 0(hOPMIATh TOABKO 0JHY 3a1a9y. OTMCTBTC KPECTHKOM HOMED
3a/1a4M, pelentie KOTOPoH MPeCTARICHO Ha cTpaHHIe. Takke YKaKHTE HOMED CTPAHKMLIBI H
CYyMMapHOe KOJIMUYECTBO CTPAHHI B PelIeHHH KaXI0H 3aJa4l 0TAe/1bHO.
Ecnu otMeyeHO Gonee 0NHOM 301041 HIM HE OTMEYEHO HH OAHOI 32434, CTPAINNE CIHTASTCH YEPHORHKOM H
ue nposepaeTca. CTPARHUEBI 0 KAXKIOMH M3 34124 HyMepyloTcs oTae bHo, [Topua QR-kona nenonycrumal
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Ha 0110# cTpaniue MoxkHO 0OPMIATE TOABLKO 0HY 3a1a4y. OTMEThTE KPeCTHKOM HOMEp E
3/184H. PEUICHHE KOTOPOI Mpe/IcTaRIeHo Ha cTpanuie. Takke yKaKHTE 1I0Mep CTpaHuLbl U
CYMMApHOE KOJIMYCCTBO CTPAHHI B PelIeHHH KaK/10ii 321241 0TAeIhHO.

0O 0O 0O O X O O 132
Ecim ormeyeHo 6o1ee 0/1HO# 3a1aun WK He OTMEYEHO H1 OJIHOI 3a/1a4H, CTPAHHLA CYHTAETCH YSPHOBUKOM H
e nporepsietes. CTpanuubl no Kax10i u3 3a1a4 Hymepyiores oraensno. [lopua QR-koxa Heonycruma!
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Ha onHo# cTpaHmie MoXHO 0GoOpMIATE TOIBKO 0HY 331auy. OTMETRTE KPECTHKOM HOMED

3a0a4H, peLICHHE KOTOle’I NIpeacTaB/i€Ho Ha CTpaiyue. Taxxe YKQKHTE [IOMEP CTPAIIMULI K
CYMMAPHOE KOTUYECTBO CTPAHUIL B PEIICHHH Kﬂ)l(flﬂﬁ 3a1a49U OT/IEJThHO.

CTPAHULA

1 2 3 4 5 6 7
O oo 4 x o 1M32
Ec:ii ormedenio Bosee O_’lllﬂﬁ 3ad4M MM HE O1TMEUEHO HU OJlHOﬁ 3a/aqu, CIpaHiLa CHUTaeTCH HePHOBUKOM U
He poBepaeTcs. CTpanMibl M0 KAKI0H W3 3a1a4 HyMepyloTes oTaensHo. [Topda QR-kona HenonycTimal
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Ha onHo¥ CTPaHHULC MOFKHO U(I)Up,\lfl}lTb TOJIBLKO OHY 3aa'y. OTmeThTe KPEeCTHKOM HOMCD
3a/1a4H, pereHne KOTO}’)OE NpeACTaBJICHO Ha CTpaHHLIC. Takxe YKQKHUTE HOMEDP CTPAHHILI H
CYMMApPHOC KOJ/IHYCCTBO CTPAHHLL B PELUEHHH KAK/I0M 3212491 OTARILHO.

1 2 3 4 5 6 [ CTPAHHLA
N/
X X KX X w3
Ecau ormedeno Bonee oHOI 321240 WK HE OTMEYEHO HH OHOI 32141, CTPAHNLIA CYUTAETCH HEPHOBUKOM U
ne nposepacTes. CTPAHKUBI 10 KAKA0H M3 3a1a4 nymepyiores otiennno. [Topua QR-kona negonycrumal
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Ha 01101 cTpaHuue MOXKHO 0OPMIATE TOMbKO OAHY 3a1a1y. OTMEThTE KPeeTHKOM HOMED
3a71a4Hd, PCUICHHC KOTOPO#H 1PEACTaBIEHO Ha crpanuie. Taioke yKaxuTe HOMEp CTPAHHULbI H
CyMMApHOE KOJIHMECTBO CTPAHHL B PeLICHHH KAXKI0H 321a4H OTARILHO.

1 2 3 4 5 6 7 CTPAHMLA
Ecmn ormedeno Gonee oHOi 3a1auy MM HE OTMEUEHO HA OIHOH 3a1auy, CTPAHMIIA CYUTACTCA YCPHOBUKOM U
He npoBepsetcs. CTpaHHUBL 10 KuAKA0# H3 3aaay nymepyiotes orgeanno. [Topua QR-xosa weomyctimval
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