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B omeemax scex zaday oonycmumst odviknosennble Opoou
U PAOUKAIbL.

4. JIBe KaTyIIKH ¢ MHAYKTUBHOCTIMH L) = [ W Ly = 4L W yuci1aMu BUTKOB 1 = A
M n2 = 2n TOMENIEHbl BO BHEIIHUE OJHOPOJHBIE MArHUTHBIE [0S C —m
IIOCTOAHHBIMH BO BPEMEHHW HHIYKUMAMH (cM. puc.). [liowmans BHTKA Kaxkao0i D L
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Kartymikd S, MHIYKUMM BHEIIHMX 1ojiefl HampaBleHbl [EpHeHaANKYISPHO <
IJIOCKOCTSIM BUTKOB Karyuiek. KaTylkn Haxoa4Tes A0CTaTOuHO alleKo ApyT OT
apyra. OMHYECKOe CONPOTHBIEHHE KaTYIIECK H COCJMHHTE/IBHBIX I[IPOBOIOB
npeHedpekuMo Maino. BHauale Toka B KaTyllKax HeT.
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1) C kakoii CKopoCThIO (110 MOAYJI 10) HAUHET H3MEHATLCA TOK B KaTylIKax, €C/ld B KaTyLIKe ¢ MHJIYKTUBHOCTbIO |
WHIYKUHSA BHELIHETO 1O HAYHET BO3PACTATE CO CKOPOCTBEIO AB / Al = ex(ex > (), a BO BTOPO# KaTyllIKe BHEIIHEe
II0JIE OCTAHETCS HEM3MEHHBIM?

2) 3a HEKOTOpOE BpeMs MHIYKIIMA BHEUIHEIO MOJIs B KATYLIKE ¢ HHIYKTHBHOCTBIO L YMeHbIHIacs ot By 10 Bo/2.
HC M3MCHHB HAllPABJICHUA, @ B KaTYIIKE ¢ MHIAYKTHBHOCTBIO L2 MHAYKUMS BHEUIHETO TOJs YMEHBIIHIACh 0T 2By
110 2By/3, He m3MeHuB HanpapiicHus. BHeWHME MOS B KATyHIKaX H3MEHsJIHCH HepaBHoMepHo. Halti Tok (1o

MOJIYJIIO) B KATYLIKaX K KOHIY W3MEHEHHs BHELIHMX [1oJieil. OTBET 1aTh ¢ YHCIOBBIM KOYP(QHLUMEHTOM B BUE
OOBIKHOBEHHOH JIpoOu.

5. B crene cuenana neGosibluas BbIEMKa, BHYTPH KOTOPOil HAXOIMTCS MalleHbKas
JlaMnoYka TaK, 4TO I[psMOH CBET OT JIaMIIOYKH Ha CTEHY He Momnaaer (cM. puc.). 3
CripaBa OT IaMIIOYKM Ha HEKOTOPOM PACCTOSHUE A PACIIONOKEHA TOHKAs cOOMparoLas
aunza ¢ (GokycHbIM paccrosHueM F = h/2 . '1aBHas onTMYeckas oCh JIMH3bI
FOpU30HTAIbHA H MPOXOJAHT 4epes namiouky. Pazuyc nun3el ¥ = 3 cm. Cnpasa ot
JIMH3bl HA paccTosiiuy | = 2h/3 pacnosioxkeno napauie/ibHO CTEHE MIIOCKOE 3epKao <€‘
3. Cuurarh, YTO CBET, MAYIIHA MHMO JIHH3BL, TIPOXOJMT MJIOCKOCTbH JIMH3bI
OecripensaTCTBEHHO. Pa3mMephbl CTeHb i 3ePKalla HAMHOTO GOJIbLIE PA3MEPOB JIHH3BI.
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1) Haiiiure nuomais HEOCBEMEHHOH YacTH 3epKaja.
2) Haltnure nmomazs HEOCBEILEHHOH YACTH CTEHDI.

o 2 -
OTBeTHI JlauTeE B {CM~] B BH/J1E€ YT, IIC ¥ - LHCJIOC YHUCIO HITH [IpoCcTad OObIKHOBCHHAs ,ElpOﬁb.
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B omsemax scex zadau ()(H?}’('H?ll’,lh‘:l ()6h!]{H06’L’Hth(’ ()p()ﬁlx{
h r 'J U PAOUKAIbL,

1. C knmHa, HAXOAALICTOCS Ha IHEPOXOBATOM FOPH30HTAIIEHOM CTOJIE,
COCKaJIL3BIBAET OpPYCOK Maccoit m ¢ yckopeHHeM air = 5g/13 n
cKarbiBaeTca 0e3 IpOoCKalb3bIBaHMA TI0JIBIH IIAHP Maccoil 4m ¢
ycKopeHueM az = S5g/24 (em. puc.). Knun ocraetes B nokoe. Yriisl
HaKJIOHa NOBEPXHOCTEH KJIHHA K rOPH30HTY
a,(sina; =3/5,cosa; =4/5) U a,(sina, =5/13,cosa, =12/13) .
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Hanpapnenus Bcex [ABWKEHHH JieKaT B OJHOH BepTUKAIbHON
IUIOCKOCTH.

1) Haiiti cimy Tpenust Fi Mmexay OpycKoM U KIHHOM.
2) HaiiTi cumy TpeHHus [ MEeKIY HUIHHIPOM B KITHHOM.
3) Haitti cuay TpeHus [3 MEeXy CTOJIOM W KIIMHOM.

Kasplil 0TBET BBIPA3UTH Y€ Pe3 m H g C YHCIOBBIM KO3(h(hHIIHEHTOM B BH/Ie OOBIKHOBEHHOH JpoOH.

2. C wupeampHBIM - OJIHOATOMHBIM — Ta30M  COBEPLIAIOT AP/R)
IMKIMYeckui mpouece 1-2-3-1. Ha pucynke npejacraeiiena L
3aBUCUMOCTE P/Py ot V/Vy. 3aeck V u P - 00beM U naBlicHHE 8
rasa, Vo u Py - HSKOTOpbIE HEM3BECTHbIC 00BEM H JIaBIIeHHE. +

1) Hafiamute oTHOIIEHHE MO/LY/Isl TIPUPAILCHHS BHYTPEHHEH H &
HHEPrHH raza B npouecce 2-3 x pabore rasa 3a UKL 4-

2) Haiiaure OTHOIICHWE MAKCIMANILHOM TeMIepaTypbl rasa
B rpoitecce 1-2 K TeMrneparype raia B COCTOSIHAH 1.

3) Haimure KIT/1 nukiia.
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OTBETBI BBIPA3UTE YHCIOM B BHJE OOLIKHOBEHHOH JAPOOH MK ' L == = oo
11eJI0T0 YMCHa. 1 4 7 B 12

3. B uenTpe moJjoro mapa ¢ IU3JIEKTPUYECKON MPOHUILAEMOCTBIO £ H Pa/InyCcaMH MMOBEPXHOCTEH » B R HAXOIUTCH
mapuk ¢ 3apsaom O (cM. puc.). M3pectha rpagudeckas 3aBUCHMOCTB OTEHIHANA (2 JICKTPHUCCKOTO M07A BHYTPH
JMATIEKTPHKA OT PACCTOSHUS X OT LEHTPa [10JI0T0 apa B MHTepBase H3MeHeHui x o1 R/3 10 2R/3 (em. puc.).
31ech @, — MOTEHIMAJl B HEKOTOPO#H Touke BHe wapa. [lorenuan B HECKOHEYHO YIATeHHOH TOUKE IPUHST PaBHBIM
HYJIHO.

1) Cynras w3BecTHBIMHU 7, R, O, £, HANTH AHATUTHYECKOE BRIpaXKeHHUE (B BU/le (HOPMYJIbI) Ul NOTCHIIMANA BHYTPH

JMAIEKTPUKA npu x = R/4.
2) Ucnonb3ys rpaduk, HaliTH YACICHHOE 3HAYEHHE £ .
o
0 |
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Ha oxHo#t ctpanmie MOKHO 0hOpPMISTE TONMBKO OAHY 3a1ady. OTMeTbTe KPeCTHKOM HOMED 3a/1auH, m

pelleHHe KOTOPO# NPeACTABICHO Ha CTPaHMLe. TaKKe YKOKHTE HOMEDP CTPAHHIIE M CyMMapHOe
KOJMYECTBO CTPAHAL B PELICHHA KaX/10i 3141 OT/ACIBHO.

1 2 4 B 6 7 CTPAHUITA
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[“_CJIH orMeueHo bojiee O,JLH oM 3 3a1a4vM HJ/TH HE OTMEYEHO HH O,E(H()I"‘i 3a/1a4H, CTP':).HH]J,H CYMTACTCA YEPHOBHAKOM H
€ MpOBEPAETCA. (& TPaHHIE]I N0 KAMXK] N0 U3 3anay HYMEPYIOTCH OT/ICJIBHO. F]optm QR-KD)]EL HQ,’IL)]I}'C'I'HM&!
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Ha oztHoii cTpanuie MOKHO 0YOPMIIATE TOJILKO 0Ky 3a1auy. OTMETETC KPECTHKOM HOMED 3a/1a'H,
pelenye KOTOpoii NIpecTaBIeHo Ha CTpaHHIe. Takke YKaKHTE HOMEP CTPAHMIBI H CYMMApHOS
KOJIMYECTBO CTPAHHI B PEIIEHHH Kax 10/ 3a/1a4M OTAEIIbHO.

1 2 3 4 3 6 7 CTPAHMIIA
O x O 0O 0 O O Suzy
EC.'IP[ OTMEYCHO GOJt."; l)_‘,[HOﬁ 3a/1a49HM WJIH HEe OTMEYCHO HH OJHOE 3anaqH, CT‘P&HHI[a CYHTACTCA qCpHOBHHﬂM H

He nposepsercs. CTPpaHUIL! M0 KAKI0H W3 327124 HYMepyIOTes oTaenHo0, [Topua QR-koxa neonycrimal
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KOITHYCCTB

3 - 5

1 2 6 s CTPAHHIIA
O X O I:I I:I D D qu3y
E eHo DosIee OHOI 3aTauH I HH OJIHOIi 33, CTpaHuILa AETCA YCPHOBHKOM H
HE 1poBepAeTes. CTPAHMIBE 10 KAK/I0H M3 32124 HYMEPYIOTCH 0TAEALHO. [I opu QR 012 HeJIOyCTHMA!

O CTpaHHU B PCHICHHH Kax/10H 3a/1a11 OT/AeTLHO.

Ha onnodt crpasuie moxno ohopmiaTs TorbKko oy 3ajaqy. OTMETETE KPECTHROM HOMED 3a1atH,
PELICHHE KOTOPO NMPE/CTABIEHO Ha CTpanHIe. Takke yKamHTe HOMEp CTPaHHIBL H CYMMapHOe
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Ha o/1HO# cTpaHHLE MOKHO OQOPMIATE TOIBKO 0aHY 3a1aqy. OTMEThTe KPECTHKOM HOMEp 33/1a4H, m
pemerine KOTOPOi MpeCcTABIeHO Ha CTpanHIe. Takke YKaKHTe HOMEp CTPAHHLEI H CyMMapHoe
KOTHYECTBO CTPAHMI B PEIIeHHH KaK10i1 333Ul OTAeBHO,

1 B 4 5 6 7 CTPAHHUIIA
[=] 0 X IZI OO O O Lmy
b I:C"IPI OTMEYEHO 00HEE OJ1H YH HIIH HE OTMEYEHO HH D,’lHUﬁ 3ajayM, CTP iMIla CYHTACT
nposepsiercs. CTPaHHILI N0 KAXKI0H H3 3a71a4 HyMepyloTcs oTaeasHo. [Topua QR-kona Henomyc
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Ha oauoit crpanniie MokHO 0hOpPMIATE TOJABKO 0/1HY 3a1a49y. OTMETHTE KPECTHKOM HOME 3a/1a4H, m
A ) P P

PEILICHUE K(lfOpOﬁ TPEeACTaB/ICHO HAa CTPAaHHIIEC, Takxe YKQXHTC HOMEP CTPAHHIILI H CYMMapHOe
KOJIHYECTBO CTPAHHL B PEILICHHH KaK10H 3a1a49H OTENLHO.

1 4 5 6 7 CTPAHHUIIA
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Ha o1H0ii ¢TpaHHIE MOKHO ODOPMIATE TOABKO 0AHY 3a1auy. OTMETETE KPECTHKOM HOMEP 3a/1a4H,
peLICHHE KOTOPOR NPEACTABIEHO Ha CTpanuile. TakKe yKaKMTEC HOMED CTPaHHIbI H CYMMApHOe
KOIMYECTBO CTPAHHLL B PELIEHHH KAk/10i 3a/1a41 OTIeILHO.

1 2 3 4 5 6 7 CTPAHHUIIA

O O XK O O O O L3

Ecnn otmedero Horee OAHOMN 3a/1a4H WIH HE OTMEYEHO HH OIHOM 3a/1a4H, CTPAHHIA CHHTACTCA YCPHOBHKOM H
He npoeepsercs. CTPAHMIBI 10 KAA/106 M3 32184 HyMepyloTca oTaeabno. [Topaa QR-koaa Heonycrimal
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Ha osinoit CTPAHHUIE MOKHO O(‘)OPMHHTB TOJABKO O/IHY 331a4Y. OT™eTsTE KPpeCTHROM HOMCP 3a1a4H, m
peieHmue KO-TOpDI“i npe/ICTaB/JIeHO Ha CTPAHHULEC. Taxxke VKaXHuTe HOMEP CTPaHMIBl H CYMMAapHOeC
KOJTHYECTBO CTPAHHI] B pELICHHH Kﬂ)K,:[Oﬁ 3aga4H OT/ICIIBHO.

I 2 3 4 5 & 7 CTPAHUIIA
I:l l:] D M O O O S s

Ecimn ormeueno Gosiee 0/1HO 33/1a44 HIIH He OTMEYEHO HH OZHOH 3aJa4H, CTPaHHLA CHHTACTCA YEPHOBHKOM H
HE NPOBCPACTCH. C1 PAHMILLI N0 KAAI0# H3 32024 HyMepyloTes oTaebHO. [Topya QR-koga nenonycrumal
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Ha o501 cTpaHuiie MOXHO 0OpMIIATE TOALKO 0HY 3a1auy. OTMETHTE KPECTHKOM HOMED 3a/1a4H,

pELIeHHe KOTOPOﬁ MNpeaCTaBJIeHO Ha CTPpaHHLE. Taroxe YKaKHUTC HOMEp CTPAaHHLBI H CYMMAapHOe

KOJIM4ECTBO CTPAHML] B PELUSHHH KaK/A0H 3a/1a49H OT/elILHO.

1 2 3 4 5 6 7 CTPAHHLIA
OO0 0O XK O 0O O LUz
Ecnm orMeueno Honee o/1Hol 3a1a98 WK HE OTMEYEHO HHM OIHOM 3ajayl, CTPAHHLA CHHTACTCH YCPHOBHKOM H
He nposepserca. CTpannubl mo Kaxiael 13 3aga4 Hymepywrces oraeasno. [Topua QR-kona uenonycrimal
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Ha oanoii cTpasuile MoxHO oopMIATE TOIBKO oany 3anauy. OTMeTETe KPeCTHKOM HOMEP 3a/1a4H, E
pelienne KOTopoii npe/IcTap/IeHo Ha cTpaHuLe. Takke YKaKUTC HOMED CTPAHHIIbBI H CYMMapHOS
KOJIMYECTBO CTPAHMLL B PELICHHH Kax/10ii 3a1a4i OTACIBHO.

O 0O 00X O O | M3 5
Ecan ormeueHo Gosee OTHOH 3a/144H HIIH HE OTMEYEHO HH (‘LlHOI“I 3ajlauM, CTpaHHIEd CHHTACTCH YCPHOBHKOM H
He nposepsercs. CTPAHKIL 110 KAKA0H W3 32724 HYMepYHOTeA oTaeabHo. [Topua QR-ko1a HemponycTmal
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Ha 071H0# cTpasHiie MOKHO 0OPMIATE TOJABKO 0aHY 3a1a4y. OTMeThTe KPECTHKOM HOMEP 3a/1a4H,
PELICHHE KOTUPOi NPEeACTaBJICHO HA CTpaHHIEC. Takxe VKQKHTe HOMEp CTpaHHIbLI H CYMMapHOE
KOMMYECTRO CTPAHUIL B PELIEHHN Kax/10il 3a71a4i OT/1e/ILHO.

Ecau otmeueno Goliee 0HOH 3a/1a4H HIIH He OTMEYEHO HH OIHOM 3a1a4y, CTPAaHHMLE CHHTACTCS YePHOBHKOM H
ne nposepsercs. CTPAHHIBI 10 KaZ&/10i H3 3a1a4 HyMepyHTes oTeaLno, [Topua QR-koxa Hexon

yeTHMa!
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m Ha oHolt cTpanuile MokHO 0hOPMIIATH TOJIBKO oany 3anaqy. OTMETHTE KPECTHKOM HOMEp 3a/1auH,
PelieHKe KOTOPOH MPeACTaB/IeHo Ha cTpanume. Takke yKa)ure HOMEp CTPAHHLBI H CyMMapHoe
KOJIMYCCTBO CTPAHHIL B PEMICHUH KAk /10H 3a/1a4H OTACIBHO,

1 2 3 4 5 6 ¥ CTPAHHUIIA
Ecin otMeteno Goriee 0HOM 3a7a4H HIH He OTMEYEHO HM O/IHOM Ja/1a%H, CTPaHHIIA CUHTACTCS YEPHOBUKOM 1
He nposepsieres. CTPaHHUEL 10 KAa#/10ii H3 32121 HyMepyoTen oTaeabHo. Tlopua QR-xona nenonycrumal
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Ha oznoii crpauuile MOxHO 0GOPMIISTE TOIEKO OHY 3a1a49y. OTMETETE KPeCTHKOM HOMEp 3a7atuH,
pelienKe KOTOPOii NPeCTaB/IeHO Ha cTpanHile. TakKe YKAKHTE HOMED CTPAHHIlB M CYMMapHoe
KOJIHYECTBO CTPAHHIL B PEIICHHHA KX /10i1 3a1aui OTIeTLHO.

1 2 3 4 5 6 7 CTPAHULIA
[ N N O G-
Eecn orMedeno 6onee 0/1HOH 33141 WK HE OTMEYEHO HI 0/IHOH 3a,1a4H, CTPAHHLA CYMTACTCA YCPHOBHKOM H
He nposepsercs. CTPAHHLBL 0 KAA10H H3 32124 HYMepYIOTea oTaeibio. [Topaa QR-koaa nesomycrima!
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Ha onnoit cTpanmiie MOAHO 0hopMIATh TONBKO 0IHY 3ana4y. OTMeThTe KPECTHKOM HOMED 3a/1a4H,

PeLISHHE KOTOPOH NPeICTaBICHO Ha CTPAHULE. TaKKe YKOKHTE HOMEDP CTPAHHLIBI H CyMMapHOe
KOJIMMECTBO CTPAHMIL B PEIICHHN KAXK/10H 33a0a4d OTAENBHO.

4 5 6 7 CTPAHUIIA

1 2 3
Dooo0o0oo0Qg w

Ecnu ormeueno Gose 1 HJIH HE OTMEYEHO HH CI,'[HUIN[ 3a71a4vH, CTPaHH1La CYHTACTCH YEPHOBHKOM H

e nposepserca. CTpaHHUbI M0 KAX/10# HI 32124 HYMePYIOTCH 0T/eabHo. [Topua QR-kona HeomycTHMa!
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Ha omHoii crpaHmiie MOXHO 0(hOpMIIATE TOABKO 0aHY 3a1a4y. OTMEThTC KPecTHKOM HOMED 3a/1a4H,
pelIeHHe KOTopoii NpeACTaBieHo Ha CTPaHMNe. TaKKe YKAKHTE HOMEP CTPAHHLIBI H CYMMapHOe
KOJIMHECTBO CTPaHHILL B pemel-mm Ka)ﬁc;zoﬁ 3a1auM OTJIENNBHO.

| 2 3 4 5 6 7 CTPAHULIA
O O 0O OO od o _m3_
Ecmi oTMedcHO folce 0MHOH 3a1a4H HIH HE OTMEYSHO HH OIHOH 3a1a4H, CTpaHHIa CYHTACTCA YCPHOBHKOM H

te npoBepserca. CTPAHHIBI 10 KAAN0H W3 3a1a49 HYyMepyTes oTaesno. [lopua QR-koaa regomycTuma!
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Ha oamoii cTpanmie MokHO 0(OPMISTE TOMBKO 0IHY 3a1a4y. OTMETbTe KPeCTHKOM HOMEP 3a/1at4H,

1 2

He npopepsercs. CTpanunbl

- pelueHHe KOTOPOii IpeacTan/ieHo Ha cTpanuiie. Takke ykaXuTe HOMEp CTPAHHILI H CyMMapHOe
BO CTPAHULL B peLIEHHH KaXK0H 3a/1a4¥ OTAETBHO.

-

n
al O O
Ecnm ormeueno Gonee oaHOil 3anauu
Mo Ka@10i M3 387184 HYMepYHTCS 0T/1e/1bH

4 5 6 7 CTPAHHULIA

O O O O M3

HIIH HE OTMEYEHO HH OIHOH 3a1a4H, CTPAHHLA CYHTAETCH YEPHOBHKOM H
0. Tlopua QR-ko/1a HeROTyCTHMA!
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Ha onoif crpanue MoskHO 0OPMIISTE TOABKO 0y 3a1a4y. OTMETETE KPECTHKOM HOMEp 3aadH,
pellIeHHE KOTOPOH NPE/ICTABIEHO Ha CTpaHHLe. Takke yKaKHTe HOMEP CTPAHMILI H CyMMapHOe

. KOJIHYECTBO CTPAHHUIL B PCITCHHH Kak/10H 3a/1auM OTAENbHO.

[ ]
. | 2 3 4 S 6 7 CTPAHHULIA
L]
AE O 0O o o od o M3
Ecin ormeueno Gonee OJIHOH 3aJ1a9H WIH HE OTMEYEHO HH OJIHOMH 3a/1a4H, CTPaHHLEA CYHTACTCSH YCPHOBHKOM H
2I0ITYCT :

He nposepaeTca. CTpaHHLUbI 10 KAKI0# 13 3a1ay nymepyiotcs o1aeqabno. [opua QR-koa negonyerumal
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