Oaumnuaga «@ustex» no pusuke,
tdhespans 2024

Bapuant 11-01

B omaemanx ecex 3adau donycmumbt 0BbikHOgeiBIe Apoin
U paduKanol.

1. C xnuHa, HaxoAAMerocs Ha MISPOXOBATOM I'OPH30HTAILHOM CTOJIE,
cocKalb3biBaeT Opycok Maccoit m ¢ yckopeHuem ai = 5g/13 wu
CKaThIBaeTCA O€3 POCKATL3bIBAHUS NOJbIE NUAMHAP Maccoit 4m ¢
yckopenueM gz = 5g/24 (cm. puc.). Knnug ocraerca B moxoe. Yrinl
HaKJI0Ha IOBEPXHOCTEH KIMHA K TOPH3OHTY
a;(sina =3/5.cosa; =4/5) 4 a,(sina, =5/13,cosa, =12/13) .
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Hanpasinenns Bcex [ABHXKEHHWH JNexaT B OJHOHW BepTHKaNbHON
IIOCKOCTH.

1) Haiiti cuny Tpenus £1 Mexay OpycKOM M KIHHOM.
2} HadiTu cuny Tpenus £ MeXxay UHIMHIPOM M KIIMHOM.
3) Haifti cuny TpeHUs F3 MENKAY CTOAOM M KIIMHOM.

Kax b1t OTBET BEIPA3NTh 4EPE3 7 M g € YHCIOBBIM KOMDPHLUHECHTOM B BHAE 0OLIKHOBEHHOH APOOH.

2. C plealbHBIM  OJHOAaTOMHBIM  rajoM  COBEPINAIOT A P/ R)
mukaMdeckuii npouece 1-2-3-1. Ha pucynke npeactasneda
3aBHCHMOCTE P/Py o1 V/Vy. 33ece V' u P - 00beM H paBlieHue
raza, Vo v Po - HEKOTOpBIE HEU3BECTHEIE ODBEM H JaB/ICHHE.

1) Haiigure oTHOLUCHHE MOAYNIA IIPHPALICHHS BHYTPEHHEN
SHEPTHU raza B mpouecce 2-3 k paboTe rasa 3a [HKI.

2) Haiijure oTHOLIEHME MAKCHMANIBHOM TEMIIEpaTypht ra3a
B nipolecce 1-2 K TeMIepaType rasa B COCTOAHHM | .

3) Haitaure KI/] unkia.

2 e i VIR
OTBeTH! BRIpa3uTE YHCIOM B BAIE OORIKHOBEHHOM ApOGH ik () =ttt
EIOr0 YHCIIA. I 4 18 12

3. B ueHTpe monoro iluapa ¢ AMNEKTPHYECKOH MPOHMIAEMOCTEIO £ M panaMycamMu TIoBepXHOCTEd + B R Haxoaurtes
LiapuK ¢ 3apaaoM ¢ (cM. puc.). M3BecTHa I'paduyueckas 3aBACHMOCTE MOTEHIMATA ¢ SMCKTPHIECKOTO OIS BHYTPH
AUSICKTPHKA OT PACCTOAHNS X OT LUCHTPA 110JI0TO ITapa B MHTEPBaIlE M3MeHennit x ot R/3 no 2R/3 (cum. puc.).

33eck ) — MOTeHUMAN B HEKOTOPOH Touke BHe mapa. [loTeHnMan 8 GeckoHEUHO YAQIEHHOW TOYKE IPHHAT PaBHEIM
HYTIO.

1) Cuuras u3secTHBIMM 7, R, O, £, HAHTH aHATHTHYECKOE BhIpasKeHHeE (B BUAC POPMYJIbI) [T HOTEHUHANA BHYTPH
JHDNIEKTPUKA NpH X = R/4.

2) Hcnonbsys rpaduk, naiitn anciennoe 3Havenne ¢ .
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Oaumnuaza «®@uiztrex» no Pusuke,
despanas 2024

Bapuaut 11-01

B omgemax ecex 3aoay donycmumul 0bviknogeniiole Opodu
U PACUKATLL.

t. JIBe KaTyllKK ¢ HHAYKTHBROCTAMHU L1 = L » Lz = 41 ¥ unCcIIaMy BETKOB i = 1

1 m = 2n» NOMEIEHB BO BHEIIHUE O/HOPOJAHBIE MArHUTHBIC MMONA C
TOCTOSIHHBIMH BO BpEMEHH MHAYKUHSAMH (cM. puc.). [Dnomaap BUTKa Kawaoi q L
catywkd S, MHZYKUHH BHEWIHHX [OJEH HanpaBliCHBl NEepHeHHMKYIAPHO ‘:.—-
MIOCKOCTAM BUTKOB KaTyIueK, KaTymkmn HaxoasTea JOCTATOYHO JAIEKO JPYT OT :_..-——
gpyra. OMHYeckoe CONPOTHBIEHHE KaTYIIEX H COEAHHHTCIILHBIX NPOBOJOB

npeHeOpexcuMo Mano. BHaduaie Toka B KaTylKax Hert.

1) C Kak off CKOPOCTBIO (110 MOJYIIFO) HAYMHET U3MEHSTECSK TOK B KATYIIKAX, CITH B KATYLIKE ¢ MHAYKTHBHOCTBIO L)
WHAYKIHA BHEIUHETO MO HAYHET BO3PACTATh CO CKOpocThio AB/ Ar = a(a > 0), a BO BTOPO# KaTylIKe BHELIHES
T0Je OCTAHETCH HEM3MCHHEIM?

2) 3a HEKOTOPOE BpeMs WHIYKIMs BHELIHETO TONS B KATYIUIKE ¢ HHAYKTHBHOCTBIO L1 YMEHBLINAACK OT By j10 Bu/2,
HEe W3IMCHUB HANPABNEHHUS, a B KATYUIKE ¢ HHAYKTHBHOCTHEY L2 MHAYKIMS BHEUIHErO AOJA YMCHBIIKIACE 0T 25)
10 2B¢/3, He H3MEHHB HalpapieHus. BHeWHWe nois B KaTymIKaX W3MeHANMChL HepasHoMepHo. Haiith Tox (1o
MOIYIIO) B KaTYIIKAX K KOHIY H3MEHEHHs BHEIIHHX moned. OTBET JaTk ¢ YHCIOBBIM KO)QHIMEHTOM B BHAC
oOBIKHOBEHHOH ApOOH.

5. B crene caenaHa HeOOJIBIIAs BEIEMKA, BHYTPH KOTOPOH HAXOAMTCH MaICHBKAA
IAMIIOUKA TaK, 4TO NpAMOH CBET OT JIAaMIIOYKHU HA CTEHY He nonajgaer (CM. puc.). 3
Cnpara 0T TaMI0YKH Ha HEKOTOPOM PACCTOSHHE R paciioNoXeHa TORKas coOMparoLtas
nuH3a ¢ GOKycHbIM paccTosHueM F = h/2 . ['naBHas ontuveckas Ocb JIMH3H
TOPM3OHTATLHA M NPOXOAMT Hepe? naMmnouky, Panuye numnsel v = 3 oM. Cnpasa ot
AHH3BI HA paccTosHun | = 2h /3 pacnoaokeHo Mapaienbio CTEHE THOCKOS 3EPKajIo
3. CupTare, uYTO CBeT, WAYIIHA MMMO JIMH3bl, IIPOXCAHT IUIOCKOCTh JIMH3BI
HecrpensaTcTBenHO. Pazmepr! CTEHEL M 3epKana HaMHOTO D0JIkITe pa3mepoB JIMH3EL

~
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1) Haiipmte micuans HeocBeIEHHOH acTH 3eprana.
2) HaiiauTe miowaus HEOCBEUEHHOM| YACTH CTEHBI.

OTBeThL JAATE B [CMZ] B BHJE YT, IJle ¥ - LeNoe THCII0 WK HpocTad oObIKHOBEHHARA ApoOb,



E Ha onmoii cTpaHHIE MOKHO ODOPMIATE TOIBKO 0aHY Jagady. OTMeTbTe KPeCTERKOM HOMED 3aa4H,
™ S ™ pelleHye KOTODOH NPeACTARIEH0 Ha CTpaHuue. Taoke YKOKHTE HOMED CTPAHMIK H CYMMapHoe
KOTHYECTBO CTPAHHIL B PEILCHHH KAXIO#H 3a1a4H OTAENBLHO.

4 5 6 7 CTPAHHLA

m] i ﬁélﬁDDDD 7 mL-

Ecau orMeaeHo Gonee OIHO 3aNa9d HWIH HE OTMEYCH HHM OHOH 3a1aYH, CTpPAaHHIA CYHTACTCA TCPHOBHKOM 1
e rposepieTca. CTPAHRULI O KAKA0H Kl 30724 AYMEPYOTCA 0THensH0. [lopya QR-kona HegomycTiMa!
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Ha oaHO#M cTpaHuue MOKHO ODOPMIATE TOJIBKO OXRY 33137y (TMETETE KPECTHKOM HOMED 3aia9H,

u pent KOTOPOIi IIPEICTARASHO HA cTpaknlle. TaloKe YKAKHTE HOMEP CTPAHHLE H CyMMapHoe
u KONHYECTBO CTPAHHLL B PEIEHHH KDKAOH 3a1a4H OTARNBHO
1 2 3 4 5 6 i CTPAHHIIA
L}
Ak X1 D D I:I I:I I:I D Zu3 L
Ecnu otmenel 60 35,11 © HH OfIHOI 334344, CTpaHHIIa CHUTAETCH YEPHO
NpOBE C'rp iana y pylon:n otaensho. [lopea QR-ko, ,:lon_ycmMa’.
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I Hao c:TpaH e MOXCHO q) pM b TOABKO ORY 3a7auy. OTMETLTE KPECTHKOM HOMED 3aNavH, E
™ o # = p TOpoi np crpaunue. Takoke yxaxm-re HOMCp CTPaHMIET ¥ CyMMapHOe
| €CTBO CTPAHHI B PELIEHH] KaAOH 3a1a4H OTAEILHO
1 2 3 4 5 6 7 CTPAHHIIA
Ak D E D D D E] EI 2L a(/
6 ¥ U WK HE OTMEYEHO c'rp p
npon p CTp Ka:KA0H M3 32049 HYM pym nen rI QR Ma!
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E Ha onnoji cTpanHue MOKHO 0GOPMIATE TOILKO 0ARY 3agaTy. OTMEThTE KPECTHKOM HOMED 3a0a4H, E
. - - PCILEHHE KOTOpOﬁ MNpEACTARICHO Ha CTPEHHULIE. Taxxke YKAXKHTE HOMED CTPAHHLUEI ¥ CYMMapHOE
KOMMHYECTBO CTPAHHI] B PEIICHHH KAIKIOH 338344 OTAEHbHO
1 2 3 4 5 6 ) CTPAHHLIA
»
m O O 0O X8 O O O VA4
Eeny oTMeneHo Bonee 0HOI 33341 HIIH HE OTMEUEHO HH OTHOM 3a7la9H, CTPAHMLA CYUHTAETCH YCPHOBHKOM K
He nposepsercs. CTPARHIUKA N0 KAXIOH H3 32034 HyMepyloTcs oTIeThHo. [Topia QR-koma megomycrumal
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m Ha opsoii ctpaniue moxue ohopMiIaTs TeAEKe DIHY 2agaqy OTMETETE KPECTHKOM HON E‘

1€p 3aJ4a4H,
C- o ™ PCLIEHHE KOl 0POI NPeICTaBIeHO HA CTPAHULE . TaKKE YKAKUTE HOMED CTPAHMIEL H CyMMApHOE
| -
L]

KOQJHYECTBO CTPAHMIL B PEIICHHH KaKA0H 3812491 OTIENERO

3 4 5 6 7 CTPAHHITA
O O X O O M3 ,_x/
& i 3ana4u Hau

R WEHO HH OJJHON Ja7aun, CTPAHILA CIHTACTCH YEPHOBH K
10 KAXKAOH M3 38084 HYMCPYRWTCRA oTae/kHO. [Topya QR-xoma chonycmma!
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i)

Ha oauo crp HLE MOXH c}:pM
npejicTane
KOJIMHYECTBO CTPAHUIL B PCIlIEH!
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2
[I |:|

3

EI

WPan

ToABKO 0AHY 3a1a4y. OTMEThTE KPeCTHKOM HOMED 331auH, E
'rp HHITE. T AKIKE YKAKH Mep CTPaHHLLI H CYMMAPHOE
KaXKI0H 3a7auH OT/eNbHO

CTPAHHHA

4 5 6 7
El X O 4 I/BA/
p: HE OT) H 13 CUNTACTCA HEp

341344, CTpa
oii M3 3apau HymepyloTen eTaeLHo. [Topua QR-ko,
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Ha oaHol CTpaHuie MOKHO 0QOpMIATE TIIBKO 0AHY 331auy. OTMETETE KPECTHKOM HOMED 33124 H, E
- pelIeHKe KOTOPO#H MpeACTaRIeHo Ha cTpaHHIe. Taioke yKaxHTe
K
-

HOMEp CTPaHMUbL! H CYMMapHOe

MHECTBO CTPAHML, B PEIIEHHH KAOKIOH 33/1a4H OTACIbHO

1 3 4 5 6 7 CTPAHHUIIA
s /]
2l X LI T R I u3_
Ecau otmeuero Bonee omnoi 34024 HAH He oT™ HH 0IHOH 3a139H, CTPAHHUA CHHTALTCH YEPHOBHKOM H
He npepepsetes. Crp N1 AAC0 AR HYMEpYIOTeH oTaAebRo. [Topaa QR xoIa HeJomycTamal

a/ LT ?\h
~Ep s g el y 5;& ff%% 77
<fof F A Tk,
?f%« &%7 gL - {MJ
Ing 2 (—”i’/ﬁrﬁh “
MUDM :’:’ z mg S %/%ﬁ/ﬁ

] LT Tl ™ 752"/ L 75
xr%"y

g T«’?%Zﬁ)
’7?% 118 ol




Ha onnoi; cipannue Moxaio 0QopMIATE TOLKO 0aHY 32124y, OTMETHTE KPECTHKOM HOMED 3aAauH,
PeUlEHHE KOTOPOH NpPE/CTaBASHO Ra cTpaHHuile. Talke yKaKHTe HOMED CTPAHMUEL H CyMMapHOe
KOMMYECTBO CTPAHHT B DEIEHHH KAK/A0H 321a9M OTIEABHO.

4 3 6 7 CTPAHHLA

N B ® X OO0 e

Ecry orvedeno Benee om0 1anayH WIH HE OTMEYEHO HU ONHOH 33[1a49H, CTPAHKIIA CYHTACTCA YEPHOBHUKOM H
He npopepseTcA. CTPAHHUL 110 KAxXA0 43 38334 HYMEPYWTCH 0TdeaLno, ITopya QR-kona HenonycTrMa!
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Ha onHo# cTpaHKie MOXHO 0opMasTs TINIbKO 0AHY Jasasy. OTMEThTE KPeeTHKOM HOMED 3a]a4H, E
peileHne KOTOPOH NPeCTARNEHD Ha CTpanule. TAKKe YKAKKTE HOMED CTPAHHIL! ¥ CyMMapHoe
KOJIMIECTRO CTPAHMIL B PEUICHAH KKNOH 3a724H OTALIBHO.

1 2 3 4 5 6 i CTPAHMIIA
O O 000 d04d W3
Ecni oTMeueHo §ollee oIHOM 121290 WM HE OTMEUEHO HH OHOM 121271, CTPAHHIR CYHTAETCH YEPHORHKOM H
He nposepseTcs, CTpannIB! 10 KaAAeH W1 3aHA4 By MEPYIOTEA 0TAEILHO. [Topua QR-xona HenonycinMa!




Ha oot cTpanule MoxHO OQOPMIATE TONLKO 0AKY 321aay. OTMETETE KPECTHROM HOMEp 3ajauu, E

o ™ PEIIEHHE KOTOPOH NPE/ICTARNEHC HA CTPARHIIE. TaKoke YKOKHTE HOMeEp CTPaHHIL H CYMMAPHOE
KOJIMHECTBO CTPAHWII B PeIlleHHH KAKIOH 3aNav OTHACHBHO.

4 E 6 7 CTPAHHIIA

: i & 3
i X X X O O O O paH

Ecnn otmenene Bortee pHOM 3a0a4H MK HE OTMEHIEHO HU OIHOH 3aNaTH, CTPAHHLA CIMTAETCH JEPHOBUKOM M
ue nposepacTes. CTPAHKLL! M0 KRKIOM U3 39124 HYMEPYIOTCA 0TaeALH0. [lopua QR -xona HenonycTumal
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Ha oasoit ctpaHune MoxHO 0QOPMIATE TOILKO OARY 33131y, OTMETETE KPeCTHKOM HOMED 3aJayH, m‘
PELUCHHE KOTOPOH TIPENCTaBNEHO Ha cTpaHiie. TakKe yKaxdTe HOMEp CTPaHHIEI H CYMMapHoe
KOJHYECTBO CTPAHUIL B PELIEHHH K2 I0H 321211 OTACALHG.

4 5 6 7 CTPAHHLA

O X OO0 00O Syme

Ecnu oTMeyeno Gonee 0IHOM JANaTH HIH HE OTMEYEHO HH OQHOH 33]34H, CTPaHBLA GHNTAETCH YEPHOBHKOM |
ue nposepaercy. CTpaHBNE! no Kaxca0ii K3 3aaa4 HyMepyIoTes oTaeatho. Tlopya QR-koga nefomycTHMal
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E Hao crp u OHO 0O pmmm, TONLKC OAHY 3an1a4y. OTMEThTE KPECTHKOM HOMED 3a1a4H, u

=1 p TOpOIi peNcTARIEHO Ha CTPAHHL T BOKE yRAKHTE HOMEP c*rp Uikl H CyMMapHO®

u u KOIHUYECTBO CTPAHHII B PEIIEHHH KDKI0H 33/Ja4H OTAENbHO

a
| 1 2 3 4 5 6§ 7 CTPAHULIA
m) E] [] E [] L—_I D D 7 u3 ji
CIIH OTMEHEH 60 WM HE CTMEYEHO H 'rpajm 2 CYHTACTCH ICPHO

TPOBEPAET C'rp KARNMOH K3 32344 HYM pym oTaeasHo. [MTopya QR-k .uonycrm«a!
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