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J B omesemax scex 3a0a4 donycmumbl 00bIkHOGeHHbIE OPOOU
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3. B nnockoM ToHKOM aucke B opMe Kpyra HMeeTcsl KPyriioe OTBEPCTHE

(cM. puc.). IlenTps! aAMcKa H 0TBEpCTHSA coBraaatoT B Touke 0. [luck uMeer

OJHOPOAHO PACNpPENEICHHBIH 10 MOBEPXHOCTH MOMOKHTETBHBIA 3aps.

CucteMa M3  JIByX JKeCTKO CBS3aHHBIX paBHBIX II0 MOIYJIIO H —_—
e

IIPOTHBOMNOJIOKHBIX TI0 3HAKY TOYEYHBIX 3apAAOB (JMIONL) JIBHXKETCH C
HEKOTOPOH HaYaTbHOH CKOPOCTHIO U3 OSCKOHEUHO YIAICHHOR TOUKH BOJb
OCH CHMMETPHH JHCKa M NpOJETaeT uepe3 OTBEpCTHE. 3apsiibl AMIIOINS
HAXOIATCA HA MAJIEHbKHX IIApHKAX, HA JUMNONb JeHCTBYIOT TOJBKO CHIIBI
9NIEKTPUYECKOrO M0JIA AMCKA, JIHCK 3aKpEIJIeH, NPH MNpoJIETe IMIONL He
OTKJIOHSI€TCS OT OCH JHCKa. MHHHMMalbHas HavajibHas CKOPOCTBb AHUIONS, HeoOXoaumas A mponera, paBHa V.
Jumnoso coob1aT Ha4albHY0 CKOPOCTh 2 V.

L
—

1) HaiiTi ¢ckopOCTh AMIIONSA [IPH NPOJIETe UEHTPA JUMONS YeEPEe3 EHTP OTBEPCTHSL.
2) HaiiT pasHOCTb MaKCHMalIbHOM H MHHHMAJILHOH CKOPOCTEH IO MIPH TIPoJIeTe.

4. KaTynika HHEIYKTHBHOCTBIO L1 = L ¢ YHCIIOM BHTKOB 71 H BA

IUIOINA/IbI0 KaXJOr0 BHTKa S| HaXoaUTCcs BO BHENIHEM L

OJIHOPO/IHOM MAarHMTHOM [10JIe ¢ HHAYKuMeH By, Cunorbie NI | S B4 T T T T T

JIMHHH [OJIA MNEPHeHIHKYISAPHBl MIOCKOCTH KayKIOro : -

BUTKA. BTopas karymka HHIYKTHBHOCTRIO L2 = 4L \J |

HaxoaMTCA BHE Mond (cM. puc.). ConpoTHBICHHEe KaTylUek \ } |
J |

M COEJMHHTENBHBEIX MPOBOJOB TPeHEOPEKHMO Maio. B

|

|

|
M3navanbHO TOKa B KaTyluKax HeT. BHemnee rmone . T
BBIKJIFOYAIOT B TCYCHHE BPEMCHH 7. 3aBHCHMOCTb MHIYKIHMH BHEIIHErO Mojas or T | ==
BpeMEHH TI0KasaHa Ha pHCYHKe. BzauMHOH HHAOYKTHMBHOCTBIO —KaTyllek i Y 4_-
rpeHedpeys. 0 T !

P
-
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1) Haiitu Tox /o 4epes xaTywky L| B KOHIIE BBIKJIIOYEHHS BHEIIHETO TTOJIA.
2) Haiitu 3apsii, MpoOTeKIIHH Yyepe3 KaTyliKy L1 3a BpeMs BBIK/JIIOYEHHs BHEIIHETO MOJ.

S. Ha rnaBHo#i onTH4YeckoH OCH TOHKOW COOHpAIOMICH JHH3BI ¢

(oxycusM paccTosiHHEM F paciookeHsl HeHTp () IPO3pPavHOro 3
uiapa M TOYEYHBIH HMCTOYHMK S, yOal€HHBIH OT JHMH3bl Ha

paccrosiue a = 1,5F (cm. puc.). Ha moBepxHocTs miapa, § 9)
MPOTUBOMOJIOKHYIO TOBEPXHOCTH BX0Aa Jyded, HaHeCceHO
HICATBHO OTpaKarollee 3epKajlbHOe NOKPBITHE. C IapoM JKECTKO R
CKPCIUICH HeNpo3pauHblii skpaH 3 ¢ HEGONBIIMM KpPYTIhIM
oTBepcTHeM. Ecni miap pacnonokeH Tak, 4TO paccTOSHHE OT
IEeHTpa K3kl 10 OnuKakiieit K HeMy TOUKH wapa pasHo b = 8F7/3, To H300paKeHHe MCTOYHHMKA B CHCTEME «JIHH3a-
LUapy COBNA/ACT € CAMHM HCTOYHUKOM TPH TI0O0M NoKasateNe MPeloMIICHHs BENECTRA Iapa.

1) Hatiti paanyc R wapa.

Ilocse Toro, Kak MEHTp Luapa NePEMECTHIH BAOJb ONTHYCCKOH OCH Tax, YTO paccTOsIHUE OT HEro /10 LEHTpa JTHH3bI
YBEJIMYUI0Ch Ha A = 2F, n300pakeHHe HCTOYHMKA CHOBA COBIANO C CAMMM HCTOUHIKOM.

2) Haiitu noka3sarens npeoMIeHHS BelllecTBa apa.

Otpa PKCHHC CBETA OT HAPYKHOH MOBEPXHOCTH IIapa IPeHeGPEeRIMO Mao. Okpan 3 obecneunBaeT ManocTh YTJIOB
& Jyyei (mafaoumx Ha 1ap) ¢ ONTHYECKOH 0ChIO 1 CIIPABE/UTHBOCTE NMPUOIHKEHNA Sina =~ a
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B omeemax scex 3a0ay donyemumul 06vikHOBeHNbIE OpO6U
U pacuKansl.

1. JlnueHas qocka maccoil M = 2 Kr, Ha OJHOM KOHIIE
KOTOpOH NekHT Hebosbioit Opycok maccoit m = 1 kr, g
JIBHIKETCS 110 TOPH30HTANBHOH INIaJKOH MOBEPXHOCTH €O
ckopocthio Fp = 2 m/c. B HekoTOphIif MOMEHT HOCKa I_ﬁ'

HaYWHAeT CKUMATL JIeXKallyl0 Ha IOBEPXHOCTH JIETKYIO

JIOCTATOYHO JUTHHHYIO TIPYKHHY ¢ Ko3dduiiHeHTOM

WECTKOCTH k = 27 H/M, KoTOpas OJHHM KOHIIOM YIHPAcTCs B CTCHKY (cM. puc.). KosdduuueHt TpeHns cKobKenus
6pycka mo mocke u = 0,3. Yekoperne cobomaoro naaenus g = 10 m/c?, Uneno «mu» B pacuéTax MOKETE CUHTATH
paBHbIM 7T = 3. I'py3 U J0CKa BCE BpeMs JABMIKYTCS B OJ{HON BEPTHKILHOH MJI0CKOCTH.

1) HaiiauTe cixkaTHe MpYKHHBI B TOT MOMEHT, KOr1a HAUHETCA OTHOCHTEIBHOE JBIKCHHE OpycKa H JOCKH.

2) Haiijure nmpoMexXyTOK BpPEMEHM ¢ MOMEHTA Hayaja C)KaTUs TIPYKHUHBI IO MOMEHTa Hadaja OTHOCHTEIBHOTO
JBYXKEHHSI OpycKa U IOCKH.

3) Hafigute yckopenue JOCKH B MOMEHT MaKCHMallbHOIO CHKATHS IIPYKHHBL

2. B BepTHKaJBHOM LHJIMHIpPE C IJIAJKHMH 100 .
CTEHKAMH  TOJI  MACCHUBHBIM  TIOPIIHEM { H! E\‘ ‘1 ‘
HaxOJUTCA BIAXKHBIA BO31YX IIPH JaBJIEHHH P
po = 150 xIla, Temmneparype fo = 86 °C u 90 '
OTHOCHTEJILHOM BIAXHOCTH ¢ = 2/3 (66,7%).
ConepxuMoe HHJIHHAPA MOCTENEHHO OCTEIBAET

1o Temmepatypsl ¢ = 46 °C. UsBecten rpadwmx 80 7 THIT
3aBUCHMOCTH [1aBJE€HMs HachIIEHHONO Tnapa T H
BOZbI OT TEMIIEPATYPHI. |

FHH T — tH ' HHHHEAH
70 {1 i i
|

1) Haiftn mapuuansHoe naBicHHE Tapa P T i HH / HHHH
npu 86 °C. B i L
i 2 60 T A
2) Haiitu Ttemmeparypy ¥, npu KoTOpoit ! HH P / '
Ha4yHETCHd KOHIEHCAHUsA napa. i | "‘ ,:. i

3) Haiitu otHOIIEHHE 0OBEMOB COLEPIKUMOTO
unnmpHapa V/Vy B KOHIE H B Hauaue
OCTBLIBAHHUS.

Pyacs Klla
o

40

O6bE MOM KHUIKOCTH II0 CPAaBHCHHIO €
o0béMoM raza MoxHO npeHeOpeub. [lap
CUHTATh H/ICATbHBIM ra3oM.




Ha onno# cTpanynue MoxHO 0GopMISTE TOJBKO 0JHY 3a/1a4y. OTMETETe KPeCTHKOM HOMED
3a71a4H, pellieHHe KOTOPOH MPEICTaBICHO Ha CTPaHHLE. Takke YKaXKHUTEe HOMED CTPAHHIIL H
CYMMAapPHOE KOJIHYECTBO CTPAHMIL B PellIeHHH KAKI0M 3a1aUH OTAeIbHO.

1 2 3 4 5 6 7 CTPAHHULIA
O O 0O 0O O O 2m 2
Ecnu otmeueHo Goslee 0HOM 381849 HIIH HE OTMEYEHO HH OTHOH 3a1auH, CTPaHHLIA CHHTACTCA YEPHOBHKOM H

He nposepsercd. CTpaHHNBI MO KaA10# H3 3a1a4 HYMepylOTcs oTaeabHo. [Topua QR-koaa venonyctumal
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Ha o/1H0#i cTpanyLe MOKHO 0QOPMIATE TOABLKO OAHY 3a1a4y. OTMETbTE KPeCTHKOM HOMEp E
3a71a4M, PEIICHHE KOTOPOI Npe/ICTaB/ICHO Ha cTpaHuie. Takke yKakHTe HOMEP CTPAHHLBI H
CYMMApPHOE KOJMYECTBO CTPAHHIL B PELICHHH Ka%/10H 321241 0T/ IbHO.

1 2 3 4 5 6 7 CTPAHMUIIA
X O D D 1 O EI 7 2
Ecnu otmedeHo Gonee 01HO# 3a1a4M HIH HE OTMEMEHO HH OIHOM 3a]] cTpaHuMIa HOBHKOM H

ac
He [poBepseTcs. Crpammm 0 KAMI0H H3 32124 HYMEPYIOTCH 0TIEABHO. I[ opya QR Ko/1a
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Ha onHoit cTpaHuile MOXKHO 0DOPMIIATE TOALKO 0QHY 3a1a4y. OTMETHTE KPECTHKOM HOMED
3aja4u, PeLeHHe KOTOPOH NPeICTaB/IeHo Ha CTpaHuLe. TaKke YKamnTe HOMEP CTPAHUILbL H
CYMMapHO KOJIM4eCTBO CTPAHHIL B PellleHHH Kax10H 3a1a4H 0TAeaAbHO.

4 5 6 7 CTPAHUILIA

1. 2 B
O X O O O O O 1 U3 4

Ecnu otmeyeno Gornee 0aHOM 3a1a4H WIH He OTMEYEHO HH OIHOH 3aJaqu, CTPAHHLA CUYHTAETCH YCPHOBHKOM H
He [poBepaeTcs. (‘TPHHH“IA mo Kamuii H3 33184 HYMepYTCH 0TAe/IbHO. l—]l)p‘il] QR-KU;LZ HCIIU]I:VCTHM@!
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Ha onuoii CTpaHHUEe MOKHO O(I)OPMHHTB TOJABKO O/IHY 3a/1a4y. OTMmeTbTe KPECTHKOM HOMED

34/1a4M, pelicHue KOTO;‘JOT/‘I NPEACTABICHO HA CTPAHHLE. Takxe YKaKHTE HOMED CTPAHHIBI H

CYMMApHO€ KOJHYECTBO CTPAHHIL B PELUEHHH KAKI0ii 3a1a4H 0T1eJbHO.

3 4 5 6 CTPAHHULIA

2 1 2 7
m]y DD@DVDDHD »41432

ICPHOBHKOM H
ue]p cpAercs. CTPAHHIBI MO KAKA0H H3 327124 HYMePYIOTCH 0T/1eJ II p QR eponycrTumal
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Ha ook CTPAHHLIE MOKHO D(t]O]‘)MJ"[ﬂ'E’b TOJABKO OAHY 3a1a4y. OrMeThTe KPEeCTHKOM HOMED

™ - = 3a7a4H, peleHHe KOTopoi llpCJCTaB.‘ICHO Ha cTpaHHue. TaloKe yKaXkKHTe HOMEp CTPaHHIIb H
CYMMAapHOE KOJIMYECTBO CTPAHHIL B PEIIEHHH KAMKI0H 3a1a4H 0T/1e/IbHO.
-
1 2 3 4 5 6 7 CTPAHHILA
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Ha oaHoii cTpanuie MOKHO 0(hopMIATH TONBKO OAHY 3ana4y. OTMETbTe KPECTHKOM HOMED
3a71a4M, PeLIeHHe KOTOPOH MPe/ICTAaRIeHO Ha cTpaHHie. Takke YKaKHTe HOMEP CTPAHHULLbI H
CyMM(lpHOC KOJIH4eCTBO CTPHHMH B pEeIIEHHH Ka}lfjl,ﬂﬁ 3aaavuM OT/1IeJIbHO.

Ecau otMeteno Dosee 0aHOI 3a1a4H HTH He OTMEHMEHO HH O/IHOI 3a/1a4H, CTPAHMIA CHHTACTCH YCPHOBHKOM H
He nposepserca. CTPAHHUBL 110 KAAI0H W3 32124 HYMePYI0Test oTaenbHO. [Topua QR-Kkoaa HejonycTimal
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Ha os1H0# cTpanuie MOXKHO 0QOPMIISTE TOIBKO OHY 3a/1a4y. OTMETBTC KPECTHKOM HOMED
3afayui, pelleHHe KOTOPOH MpeIcTaBIeHo Ha cTpaHnLe. TakKe YKOKUTE HOMEP CTPAHHLIBI H
YMMapHOE KOJIM4ECTBO CTPAHMIL B PELUEHHH KAMKIOH 32124H OTAEABHO

U3 4

Ecnn otmedeno Gosee oaHOM 3a1a4H HIH HE OTMEHEHO HH O/IHO# 3a/1auM, CTPAHMLA CHHTACTCH YCPHOBHKOM H
He nposepaercs. CTPAHKIBE 0 KAXI0H W3 32124 HyMepyloTest oraenbHo. [Topya QR-koa HetonycTHmal
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Ha oxnoili cTpannme MoxkHO 0hOpPMISTE TOILKO 0HY 3a1a4y. OTMETETEC KPECTHKOM HOMED
3a1a49H, pelieHHe KOTOPOIl IpeAcTanIeHo Ha cTpannLe, Takke yKaxuTe HoMep CTPaHHIbL H
CYMMAPHOE KOJIHHECTBO CTPAHHIL B PEIICHHH KAAILOH 3a1a4i 0T/1e/IbHO.

Ecnu ormeyeno Gonee (),'JHU“ 3a1a4H UK HE OTMEUYEeHO HH U_IIIUIU1 3a/1a4yH, CTPaHHULA CHHTACTCH HCPHOBHKOM H
ne nposepsictes. CTPAHHIB! M0 KAKI0H H3 30124 HyMepYIoTest oTaeabno. [lopya QR-kona negonyctumal
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Ha O,:[HO;I c*rpalmue MOYHO Ofl)tlp',\‘lflﬂ I'b TOJILKO O,'Illy 3ajaqy. OT,\{CT!:TL‘ erc THKOM HOMﬁp
3aJld4yH, pClUCHHC KOTDDOﬁ MPE/ACTAaB/JICHO Ha CTPAHHLIE. Takxe YKaKHTE HOMED CTPaHHULIBI H
CYMMApHOE KOJIHYECTBO CTPAHHIL B PEUIEHHH KAMIA0H 321241 0TIeJILHO.

Ecnn ormeueno GOJILTC QHHUM 3aJaud MJIH HE OTMEYEHO HH ()JLHOI‘;I 3aJ/1a4H, CTPpaHHLA CHHTAETCH HEPHOBHKOM H
He nposepsercd. CTpaHHIB! N0 Ka#10H H3 3a1a4 HYMEPYIOTCH oTaeabHo. [lopuya QR-koaa BenonycTiumal
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Ha onnoit CTPAHHKIIC MOKHO O(TIJODMJIHT]) TOILKO O/1HY 347144y, Or™eTbTe KPECTHKOM HOMED
3a1a4H, pelICHHE I\'()TO[)()ﬁ MPEaCTaBICHO Ha CTPpaHHLE. Takxe YKQKHTE HOMED CTPaHHLbI H

CYMMapHOE KOJIHYCCTBO CTPAHHLL B pEUICHHH KaKA0H 32/1a49H 0T/1eJbHO.

Ecau otMenero Goee 01HOH 3a1a4H HIH HE OTMEYCHO HH OJIHOH 3a/1a4H, CTPAHHIA CHHTASTCA HEPHOBHKOM H
He npopepgeTes. CTPAHNUBI 110 KAKI0H 13 3a1a4 1epYIOTEst 0T/1e16H0. [Topua QR-Kkoaa neponycrimal



http://www.tcpdf.org

