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PeweHunsa 3apay M1736—M1740,
d1748—D1757

M1736. Kaxoe naubonvuwee uucio xonei MoKHO paccma-
eumov na docxe 5 X5 max, umobvl Kaxovill U3 HUX OUL POGHO
dsyx Opyzux?

Ha pucynxke 1 npuseseno pacnoJioxkenne 16 koHeit, y1oBeT-
Bopstiolee ycaoBuio 3asaun. [TokaxkeM, uto GoJibliee YnuCIo
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KOHEH PacCTaBUTh HEJb3sI. 3aMETUM, YTO KOJUIECTBO KOHEN,
PACIIOJIOKEHHDBIX HA YEPHBIX KJIETKaX, PABHO KOJHUYECTBY
KOHEli, PacIoJIOKEHHbIX Ha GesbIX KJeTKaX. 3HAuuT, eCc/Iu
YHCJIO TYCTBIX OEJbIX KJETOK PABHO 7, TO YHCJO ITYCTBIX
YepHBbIX KJIETOK paBHo n + 1.

3amMeTuM, UYTO JJIST ONTUMAJBHOTO PACIOJIOKEHUS KOHEeN
LEHTPaIbHAs KJIETKA MyCTa, TAaK KAK B IPOTUBHOM CJIyYae u3
BOCBMU KJIETOK, KOTOpPbIe ObeT KOHb, CTOSIIHUN HA TIEHTPAJIb-
HOM 10JIe, POBHO HIecTb mycTbix Gesbix. Otciona n=6, u
YUCJIO KOHEH He TTPEeBOCXOUT

25— n— (n+1)<12.

Pazo6bem Gesibie KJIETKU HA YETHIPE IPYIIIbI TaK, KaK MOKa-
3aH0 Ha pucynke 2 (KJICTKM OAHONH TPYyIIbl OTMEYEHbBI
onnHakoBbiMu Tudpamu). [IokaxeM, 4TO [JIs1 ONTHMATBHOTO
pacIosio;KeHus 1o KpailHell Mepe O/HAa KJeTKa KaXK[oi
IpyIIbI Iycra, orciosa Oyjer cienoBarb, uto n 2 4. Ilpen-
MOJIOJKUM TTPOTUBHOE: HAIPUMEP, 4YTO HAa BCEX KJETKaX
rpymnnbl 3 crost Koun. O6Gosnaunm ux OyksBamu 4, b u ¢

(puc.3). Koub, crosmuii Ha KIeTke @, Ober Kaetku f, d u
nerTpasbiyio. Ho, kKak ObLIO 1MOKA3aHO BbBIIIE, IEHTPATbHAS
KJIETKa MyCTa, 3HAYUT, Ha KJeTKaX [ u d CTOAT KOHH.
AHAJIOTMYHO MOJKHO MMOKA3aTh, YTO HA KJETKAX e U § TOXKe
crosaT KoHu. Ho Torja KOHb, CTOSHUI Ha KJETKe ¢, Ober
4yeThipex KOHell, PpacrosiokeHubix Ha d, e, [ um ¢, dTO
MIPOTUBOPEYUT YCJIOBUIO.

Wrak, ymcso mycTbix GesibIX KJIETOK 7 = 4. 3HAYUT, YHCJIO
KOHeil He GOoJIbIIe

25-n-(n+1) <16.
M.Topenos

M1737. Xopowow AC u BD oxpyxnocmu ¢ uenmpom O
nepecexaiomes 6 mouxe K (puc.1). Touxu M, N — yenmpo
OKPYKHOCMETL, ONUCAH-
HbLX OKOJIO Mpeyzo.ib-
nuxoe AKB u CKD.
Jloxaxume, Ymo C
OMKN — napanieno-

ZPaMM.

B

Ilyctp X — cepemuna
KB (puc.12). Torna

OKMX = —-0OKMB =

AN

= [0OKAB = UOKDC.
Iockonmbky MX OBD ,

to KM OCD. Tax xak
npu atom ONOCD,
10 ON||KM . Anasno-
ruuno, OM || KN .
Ecmu roukn O, K, M,
N He Jexar Ha OJHON
mnpsamoit, To OMKN —
napaJjjaesorpaMM "
OM = KN. B nporus-
HOM CJIyyae paccMoT-
PUM  OPTOTOHAJIbHBIE
MPOEKIINN OTPE3KOB
OM u KN na AC. Tax
kak toukn O, M, N
ITPOEKTUPYIOTCS, COOT-
BETCTBEHHO, B Cepe/in-
ubl orpeskoB AC, AK,
KC, to npoekinu o6o-
UX HapasieabHbIX 0Tpe3koB paBHbl KC /2. CrenoBaTesbHoO,
PaBHbI ¥ JIJIMHBI CAMUX OTPE3KOB.

A.3acnascrkuil

M1738. U3 xo10061 vinyau 7 xapm, noKasaiu 6cem,
nepemacosaiu u pazdaiu 08ym uzpoxam no 3 Kapmol, d
ocmaswyocs Kapmy

a) cnpsmanu;

6) omdanu nocmopounemy nabrodameno.

Hepoxu mozym no ouepedu coobuamv 6CAYx OMKPbINGIM
mekcmoM 0y unpopmauuio o ceoux kapmax. Mozym au
onu coobuums Opyz Opyzy c6ou Kapmvl Max, 4mobdv. npu
IMOM NOCMOPOHHUUL HAOII00AMEN> HE CMOZ GLIUUCAUMD
MECOHAXo)K0eHue Hu O0HOU U3 KAPM, KOMOPLLX OH He
sudum?

Hasosem wurpokoB I'pumneit u Jlemeii, a naGmonarens —
Koueit.



SAJAYHUNK

a) Ilycrp Tpuma craxer: «Y MeHs u6o {HasbIBaeT CBOU
KapTbl}, JMOO {HAa3bIBAET TPU KAPTbl, KOTOPBIX Y HETO HET}».
ITocte aToro Jlema Ao/KeH cKa3aTh: «Y MeHs 6o {Ha3bIBaeT
cBOoU KapThl}, 60 {HA3bIBaeT TPHU KapTbl [puiim, ecsu
BTOPOIi u3 HaBOPOB, Ha3BaHHbBIX [ puiiieii, He COBIAAET C €r0
HaboOPOM, U JIIOObIE APYTUe TPU KAPThI, KOTOPBIX y HErO HET,
B NpoOTUBHOM cJy4ae}». Ilocse atoro kaxblii n3 HUX,
OYEBHU/IHO, 3HAET Becb packJjaj. Kose ke HHYEro He sCHO.
[leiictBuresibHo, HazBaHo Tpu Habopa kapt: A, B u C. Habopbl
B u C mepecekaioresa mo AByM KapTaM, ['purma ckazam: «Y
Mens 6o A, mu6o By, Jlema ckasan: «¥Y mens au6o A, mm6o
C». 910 o3Hauaer, yro su6o y 'punu nabop A, a 'y Jlemm —
C, 6oy I'pun — B, a'y Jlemn — A. Koneuno, st packJia bl
Pa3JIMYHbI, 1 Ja’Ke 3aKPbITYI0 KapTy OINPEJEJUTh HeJb3s.
6) 3aMeTuM, 4TO IpeABLAYIMIA cnocob He paboTaeT: 3Has
3aKpBITYIo KapTy, Ko MoskeT Bee onpe/ieuTh. 3anyMepyeM
kapTol uncaamu ot 0 1o 6. Ilycts I'pumra u Jlema mo ouepeu
HA30BYT OCTATKU OT JIeJIEHHUs CyMMbI HOMEPOB CBOMX KapT Ha
7. Torma oHM y3HAIOT PACKJIA/: KAXK/IbII U3 HIUX JOJIKEH JIUTIb
npubaBuTbh K CBOEI CyMMe CyMMY JPYTOro W HAWTH OCTATOK,
MPOTUBOIIOJIOKHBIH 9TOi 00mmeit cymme 1o Moaymo 7 (T.e.
TAKOI1, KOTOPDIi TTpu PUGABJICHUN K 9TOU CyMMe JaeT YHCJIO,
nensueecst Ha 7). D10 u GyfeT HOMEp 3aKPBITOH KapThl.
[Tocste aTOrO BOCCTAHOBJIEHHE PACKJIA/IA HE COCTABJISIET TPY/IA.
ITposepum, uto Koma audero He ysnana. Pacemorpum Kapty
¢ HoMepoM s. ITokaxkem, 4Tto oHa MorJa nonacTtb kK I'pume,
ecJIi OH HasBaJl cymMMy . Jljist 5TOr0 Ha/l0 JIONOJHUTD ATy
KapTy JAByMs JAPYTHMU C cyMMoN HoMmepoB a — S. Jlerko
BUJIETD, YTO CYIIECTBYET TPU Pas/JM4HbIe Iapbl HOMEPOB,
jarorme B cymme @ — s. V3 HUX /iBe, BO3MOXKHO, NCTIOPYEHbI
TEM, 4YTO Ty/la BXOJMT KapTa C HOMEPOM S WJIM 3aKpblTas
Kapra, HO KaKk MUHUMYM OJiHa Tapa ocraercs. Ei Mbl u
norosiauM Habop [puru. Taxue sxe paccyskieHs TTOKa3biBa-
10T, 4TO Jiob6as Kapra Morja oxasarbest u 'y Jlemm.
A.Illanosanos

M1739. [1ycmo A — npoussoavnas uemnas wugppa, b —
npouseosvras newemmas wugpa. loxaxume, umo cyue-
cmeyem namypaivioe wucio, deasueecs na 2°°, xaxoas
uugppa xomopozo — aubo A, aubo b.

Ykaxem crnoco6 cocrasienusi uz uudp A m b uucia,
pensuerocs Ha 2" g mo6oro HaTypasbioro n. O603HaunM
takoe uncao G . [lpu n = 1 nonaraem G, = G, = A.

[yctb mocrpoeno uncao G, npu n =k 21. Bocnoabsyemcs
UM [PH TIOCTPOCHHH C/IC/LY IONIEro YHe.ia G,,,» leamerocs a

Ecan G, npemarcsi Ha 2'”1, to nonaraem G, = G,, B
MIPOTUBHOM CJIy4ae IOCTPOMM BCIIOMOraTeJbHoe 4uciao F,,
o6J1a/1ato11ee CIIe/Ly IoNnMn CBOI/ICTBaMI/I uncao F, cocrasie-
Ho uz udp A u b, geaurcst na 2% 1 umeet B cBoei JIeCATUYHON
3arnmcu poBHO R Lm(bp.

Econ G, umeer B cBoeil 3amucu poBHO R udp, TO noJiaraem
F, =G,

Ecin B sanucu G, Gosee k undp, monoxkum F, paBHbIM
YHCIIy, HOJIy‘-IaIOH_IEMyCSI usz G, 0T6paCbIBaHI/IeM CTapIINX
uudp, naunnas ¢ (k +1)-i. Ilo TIPU3HAKY ETMMOCTH Ha 2
nosyuentoe us G, nocne TaKod orneparuu yucio F, 6y/1eT
TaKyKe JIEJIUTHCSI Ha 2k,

Econ B 3amucu G, menee k nudp, npunuimem K uncay G,
cJeBa €ro e HECKOJbKO pa3 TakuM o6pas3oM, 4TOObI B
pesyJibTare MoJIyYnJoCh YUCJI0, B 3alMCH KOTOPOTO He MeHee
k udp. DTO UKCIO EUTCS HA G, u, creoBare/ibHO, Ha ok
Ecnu u3 mero or6pocutb Bce crapinue nudpbl, HAYUHAS C
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(k + 1)-ii, To B pesy.ibTate MOJIyunM unc/io F,, KOTOpOE, 110
k

MPU3HAKY JEeJIUMOCTH Ha 2", TaK>Ke JIeJINTCS Ha 2k,

, To moyiaraeM G

Ecan uncao F, nesmrest na ok wat = I B

IPOTHBHOM cJiydae nojiaraeM G, ., = BF, , mpumucas K 4ucry

k+1

F, uucno b cnepa. Ionoxus F, = 2 p, raie p — Hexotopoe
k

=105 +2 p=2k(5'€5+p),

B cko6Kax CTOUT YeTHOE YHCJIO, MOITOMY Gk+1 JICJINTCST Ha

2k+1 )

HEYETHOE YHCJIO, TToJTydaeM G,

U. Axyauu, A.2Kyxos

M1740. Hamyparvnvie wucaa a, b u ¢ maxogwi, umo at +
+b02+ = (a —b)2 + (b —0)2 + (c—a)2. Joxaxxume, umo
Kaxooe uz uemuipex wuce ab, be, ca u ab + be + ca seasemcs
Keaopamo.

MosKHO 3ammcarb:

()

a* +b* +¢* =2ab +2bc +2ca,
NJIN NHA4ve.
(a+b +c)2 =4(ab +bc +ca).

3uauur, yncyao ab + bec + ca sBIASETCS KBAJAPATOM.
Pasencrso ([) MOKHO MCTOJIKOBATh KaK KBaPATHOE ypaBHe-
HHE OTHOCHUTEJBHO C.

[ToaTomy

c=(a+b)+2Jab .

3uauurt, 4ucJg0 ab sBisercss KBagparoM. TOYHO Tak Ke
y6exxiaeMcst, 4To unuciaa bc m ca — TOKe KBAAPAThI.
B.IIpoussonos

D1748. Ha xpaio 21a0K020 20pU30HMAILHOZO CNOLA YOep-
skueaiom ky6 maccoiu M = 2 xz (cm. pucynox). UYepes
nebobwol 2aadkull evicmyn na pebpe kyba nepebpowena
OnuHHAS JezKas Hepacmsi- I
AKumas numo, k¥ c60600H0- Y |
MY KOHuy KOmopou npuss- N
3am 2py3 maccou M /2. Ky6 M
omnyckarom. Haiioume ezo
cmeuenue 3a epemss T =
=0,2 c. [launa ceucarouwezo
yuacmxa numu L 2 M.
ITpusszannoviil Kk cmene Ky-
COK HUMU NPAKTNUUECKU 20-
PUBOHINANEH.

3a/laHHbIll B yCJIOBUU WH-
TepBaJ BPEMEHHW MaJl, 3TO
MO3BOJISIET PEIIUTh 334y
6e3 0ocoObIX 3aTpy/HEHUI
(nHaue 3azady MPOCTO HEJAb3st GYyAET PENIUTb, PasBe UTO
IPUGJIMKEHHO) .

Byzaem cuurtaTth, 4TO CBUCAIONIUN KyCOK HUTH C T'Py30M Ha
KOHIle TIpakThudeckn BeprukaseH. OOO03HAUMM CHJIy HaTs-
KeHns HutH (¢ IBYX CTOPOH HEBECOMOTO GJIOKA CUJIBI HATSI-
JKEHUs OMHaKOBbI) OykBoil T. YckopeHue Tpysa, 0603Ha-
YUM ero BeJM4YnHy OYKBOil @, HAlpaBJe€HO BHU3, a yCKOpe-
HHe Ky0a HAIpaB/JeHO BIIPABO M IO BEJUYMHE TOXKE PAaBHO
@, TIOCKOJIbKY CyMMa JUIMH TOPU3OHTAJbHOTO M BEPTHKAJIb-
HOrO KYCKOB HUTH HEM3MEHHA. 3aluileM YpaBHEHHs [IBH-
JKEHUS TeJI:

M2

0,0Mg — T = 0,5Ma, T = Ma.
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Orcioa HAXOAUM

a=g/3.
3a BpeMst T cMellieHne rpy3a BHU3 COCTABUT
2 2
at T
L5 _67cm.
2 6

Ha takyio ke BeJIM4uHy CMECTHTCSI BIIPABO KYO.
Yros OTKJIOHEHUS HUTH OT BEPTUKAIU OTNPEIENSIeTCss OTHO-
HIeHeM cMerenusi Ky6a K JIJINHe CBHCAIOIIET0 KyCKa HUTH
— BHUJIHO, YTO YTOJI TIOJIYUYUTCSI MAJbIM U OTKJIOHEHUEM HUTH
OT BEPTUKAJU BIIOJHE MOXHO MpeHe6pedyb. 3aMeTHM, YTO
JUIMHA CBUCAIONIEN YacTU HUTU B OTBET HE BXOJIUT U HY)KHA
UMEHHO [IJI1 OIIEHKHM BEJUYUHBbI yrja — JHiib Obl OH OKa-
3aJICSI MaJIbIM.

P.Bbaoxos

D1749. Ha 2na0kom cmose noKOumcs 2anmevkd OAunoll
L, cocmosiuas u3 Hegecomozo Kecmroz0 CIepIKHsL i MdleHb-
KUX O00UHAKOBLIX WaApU-
K068 maccoi M xaxowli,
3aKPENICHHHIX HA KOHUAX
@ Crepxna (cm. pucymnox).
B Hexomopuwiti momenm na
2AHMENbKY HAUUHAIOM
deticmeosamy dse  z0pu-
30HMANLHBIE NPOMUBONOJIOKHO HANPABIECHHBIE CUTLL GelU-
uunoti F, nepnenouxyasprvie cmepxuio. O0na u3 Hux
NPULOKEHA K UECHMPY CMEPKHS, Opyeds — K OOHOMY U3
wapuxog (cunv 6ce pems. OCMAIOMCst NePREHOUKYAAPHLMU
K CMEPIKMIO U NPULOKEHHOIMU 6 YNOMIHYMBIX MOUKAX ).
Kax 6yoem deuzamuvcs cmepxens? 3a kakoe epems cmep-
JKenv nosepnemcs na yzon 360°? Yemy 6ydem pasua cuia
HAMSKEHUS. CINEPIKHS 68 IMOM MOMEHN?

F

!

F

Cpasy oTMeTnM, 4To CyMMa JeHCTBYIONUIMX Ha TEJO CHJI BCe
BpeMs paBHA HYJIIO, CJIE/IOBATEJIbHO, YCKOPEHUE [IEHTPa Macc
PaBHO HYJIIO ¥ CEPe/IHA CTEPKHSI OCTAETCSI HETIOBHIKHON —
raHTesbKa JIUIIb BPAIMIAETCS OTHOCUTETIBHO 3TON TOUKU.

[l BpateHust BaskeH TOJbKO Pe3yIbTUPYIONINI BpaliaTesb-
HbIIf MOMEHT CHUJI, U MOYKHO YIIPOCTHTb PACCMOTPEHME, HEMHO-
TO M3MeHMB cuibl. [IpmaokuM MX K IIapukaM Ha KOHIAX
(yBeJmuuB BABOE «ILIEUO» ), HO 3aTO YMEHBIIUM X 10 F /2.
Torpa nBWKeHME paccuuTaTbh COBCEM IPOcTo. KacaTtenrbHoe

YCKOpEHHEe KaXK/J0ro mapuka Oyaer paBuo a = F / (2M), u
JUTIHY TIOJTHON OKPY>KHOCTHU MaMeTpOM L MapuK MPOH/IeT 3a

BpeMsi T, olpezessieMOe U3 COOTHOIIEHUST at? /2 = 1L,
OTKY/1a
M
T=2,——.
F

K Koy aToro nHrepsaJa mapHk mpuoOpeTeT CKOPOCTb v

2
= at. HopmasbHOe yCKOpeHue IapuKa, paBHOe O /R

2 ,
v / (L/2), onpesesieTcst TOIBKO CUION HATSKEHHS CTEPIK-
ua T. Orciofa Haxo1uM

A.Bunvbepman

D1750. B uenmpe onuwa npamoyzoivnoi 6apxu Oiunoi
a =80 n, wupunoii b =10 »n u svicomoti ¢ = 5 m 06pazo6a.ocy

omeepcmue duamempom d = 1 cm. Ouenume epems, 3a
Komopoe 6apxa 3amoHem, ecaAu He OMKAUUSAMmsv 600Y.
Bapxa omkpoima ceepxy, epy3a Ha Hell Hem, HAYAIOHAS
svicoma 6opmos nad yposuem 600vt h = 3,75 m.

Tak kak pgelicTByiomas Ha 6apKy BbITAJKHBAIONAS CHJIA
paBHA BeCy BBITECHEHHON €10 BOJIbI, IIPH 3aII0JHEHUN GapsKu
CHUJIa CO CTOPOHBI BO/IbI BHE 6apsku Oy/IeT PacTu IIPOIOPIIHO-
HAJIbHO KOJIMYECTBY 3aTEKIIEH BOJIbI.

[Tokaskem cHavasa, 4TO MPHU TOTPYKEHUH GAPKU PAZHOCTD
YPOBHEI BO/IbI BHYTPH 1 BHe 6ap:kul He OYy/IeT U3MEHIATHCS CO
BpemeneM. O603HaunM Maccy camoii 6apyxu uepes m. Toraa
ycJioBUe TIIaBaHus Gap>kKu, B KOTOPOii HET BOJIbI, UMEET BH/[

mg = pgab(c = h),
rje P — IIOTHOCTH BoAbl. IlycTh Gapska mOrpysuiach Tax,
4TO BBICOTA ee GOPTOB HaJl OBEPXHOCTHIO BOJBI CTala i, a

TOJIIIMHA CJIOST BOJIbI BHYTpH Oap:ku ctasa [. Tenepn ycioBue
TJTABAHUST TTPUHUMAET BU[T

mg + pgabl = pgab(c ~h,).
W3 3anmcaHHbIX ypaBHEHWI MOJIydaeM
c—h —-l=c-h,

T.€. PA3HOCTb YPOBHEN BO/bl BHYTPH U BHE OapKu B JIIOOOI
MoMeHT BpeMenn (moka Gapska ILIaBaeT) MOCTOSHHA U PaBHA
PA3HOCTH BBICOTBI GAPIKU U BBICOTHI GOPTA HEIPOTEKAIOIIEHT
6ap:xxu. CureoBaresibHO, Bojia OY/eT MOCTYNaTh B Gapxy C
MOCTOSIHHON CKOPOCTBIO. PaccunraeM ee ¢ MOMOIIBIO ypaBHe-
nus bepnymm.

IIpumeM ypoBeHb TTOBEPXHOCTH BOJIBI B BOJI0EME 3a HYJIEBOI
YPOBEHb OTcYeTa MOTEHIMAIbHOI aHepruu. Torga aus Tpy6-
KM TOKA, KOTOpasi HAUMHAETCSl Ha YPOBHE BOJIbI B BOJ0EME U
3aKAHYMBAETCSI HA Cpe3e OTBEPCTHUS B JIHE, MOKHO 3aIlncaTh

2
Po —pg(C _h1 _l) +pi =P
2

rje p, — arMocdepHoe JaBjeHue, v — CKOPOCTb BOJbI B
MOMEHT ee 3aTeKaHus B 6apyky. Y paBHeHue bBepnysnm sanm-
CaHO C y4eTOM TOTO, YTO ILJIOIIA/(b TOBEPXHOCTU BO/(bI BHYTPH
6apku MHOTO GOJIbIle TIIONIA[AN OTBEPCTUSI, TMOITOMY CKO-
POCTBD 10/IbeMA YPOBHSI BO/IbI MHOT'O MEHbIIIE CKOPOCTH U U €10
MOXKHO 1peHe6pedb. Takum 06pa3oM, /st CKOPOCTH 3aTeKa-
HUS BOJbI B GapsKy IMoJIydaem

0= \/Zg(c -h, =) :\/Zg(c =h).
Bapzka 3aromeT Toraa, Korjia ee 60pTa CPaBHSIOTCS € TTOBEPX-
HOCTBIO BOJIbI, T.€. KOT/Ia YPOBEHBb BOJBI HAJ TOJOM Gap:Kit
JIOCTUTHET BeJIMYMHbBI /2. B aTOT MOMEHT BHYTpHU Gapsku Gyer
coJiepKaThesi 00bEM BOIbI

V =abh = Svlx,

2
rae S =1d / 4 — momanb oTBepcTusi, At — UCKOMoe BpeMs.
OTcio/la OKOHYATETbHO TIOJydaeM

4abh

md* \2g(c - h) )

= 7600°% ¢ =2111 4 = 88 cyr = 3 mec.

At =

C.Bapaamos

D1751. Ha zopusonmanviom cmone aexum 00HopoOHoe
KO0 Maccotl M ¢ nacaxennoi na mezo mMaienvkoi Oycum-
Kot maccou m. B Hauanvnvlii Momenm epemenu Oycunka
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umeem cxKopocmv v, a Koavuo nokoumcs. Onpedenume
MUHUMATILHOE 3HAUEHUE KUHeMUUeCKOU Hepzuu OYycunku 6
npoyecce danvuetiwezo dsusxenus. Tpenus nem.

[TockoabKy B HaYaIbHBIH MOMEHT BPEMEHH KOJIBIO TOKOUTCH,
HayaJbHas CKOPOCTb OYCHMHKM HAIPaBJIeHA M0 KAcaTeJIbHOI K
kouibily. HampaBum och X snaboparopHoii cucrembl otcuera K
BJI0JIb CKOPOCTH OYCHHKHU ¥, a OCb Y 3TOii CHCTEMbI KOOP/IMHAT
npoBesieM uepe3 OYCHMHKY M LeHTp Kouiblia. Ilepeiimem B
cucremy orcuera K, CBSI3AHHYIO C TEHTPOM MacC KOJIbIA U
OyCHHKHM, M JIoroBOpUMCH, 4To ocu X, Y, coHalpasJetbl ¢
ocamu X, Y. ITa cucreMa OTCYeTa ABIIKETCSI OTHOCUTETIBHO

cucteMbl K €O CKOPOCTBIO
mo

U=——:
m+ M

B cucreme orcuera K, Gycunka 1 IEHTP KOJblla COBEPHIAIOT
PaBHOMEPHbIE JBUMKEHUS 110 OKPY>KHOCTAM, LIEHTPbI KOTOPbIX
COBIIQIAIOT C TeHTPOM Macc. [Ipu 5TOM B HAUAIbHBIN MOMEHT
BpeMeHH IIPOEKINK CKOPOcTH GyCHHKM Ha ocu X, u Y, paBHbl,
COOTBETCTBEHHO,

mo Mo
v (0)=v-u=0- =
L m+M m+M
u
v, (0)=0,
a C TeYeHNeM BPEMEHU U3MEHSIOTCS CJIEAYIONM 00Pa3oM:
Mo Mo
v =——cosWt uov, = sin Wt ,
Mom+M nom+

rae W — HEKOTOpasl 4acTrora.
Bosspamagcb B cucremy otcuera K, TMOTyYUM TIPOEKIIAN
ckopoctu Oycunkn Ha oct X u Y:

v mo
v, = ——CcoSWt+——— n v, =
m+ M m+ M Yom+

Kunernueckast aHeprust OyCMHKM paBHA

Sin Wt .

E= 5l )=

m M2v2 9 2va2
= —|———cosT W+ 5 cos Wt +

2
2 (m+M) (m+M)
22 22
m-o Mo oy
+ -+ 7 sin” wt | =
(m+M) (m+M)
2
mo 9 9
= —2(M +m +2mMcosoot).
2(m+ M)
OHa CTaHOBUTCSI MUHUMAJIbHOI B TOT MOMEHT BPEMEHH, KOT/Ia
kocunyc npunumaet 3nadenne —1. CiegoBaTesbHO,
2
M —m
M +m

2
mo
Ek min = 2

P.Komnaneey,

D1752. I'as ¢ monapnoii maccoic M = 60 2/moav naxodum-
CSL 8 2ePMEeMUUHOM COCYDe C KEeCIMKUMU CMeHKAMU U noddep-
Kusaemcst npu nocmosinuot memnepamype T = 0 °C.
I owads nonepeunozo ceuenusi MOACKYJ, KOMOPbLE MOKHO
paccmampueam kax meepovie wapuxu, paeua S =1 07" n’,
Aasnenue zasa 6 nauase sxcnepumenma p, = 100 Ila. Ilpu
oceeueHul 2a3d YAbMPahUOLeoBbiM CEETNOM MOJEKYIbL,

S*
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noziomuewue KGanm ceemd, nepexoosm 6 6o30yxdennoe
cocmosinue. Cpednee 6pemst KU3HU MOIEKYIbL 8 6030YKIeH-
nom cocmosmuu T = 107 ¢ Ipu cmoaxnosenuu 06yx
6030YKOCHHBIX MOJEKYL 6 2d3e NPOUCXOOUM XUMUUECKAS
peaxyus, 6 pesyavmame Komopoi 00pazyemcs 00Ha HOGAs
moaekyaa. Hseecmmno, umo 3a 1 cexyndy 6 kaxoom kybuuec-
KoM canmumempe zasa 6o3byxdaemcss N = 1 0" MOJEKYL.
Ouerume, 3a Kaxoe epems 0asjeHue 8 cocyoe YMeHbUUmMcs
Ha € = 1% om nepsoHauaIbHOZO.

ITpu ykasaHHDBIX B yCJOBUUU 33J[aull TeMIeparype, MOJIpP-
HOW Macce W JaBJICHUU MOJICKYJbI ABIKYTCS CO CPEJHUMHI
CKOPOCTAMU

3RT
v=,—— =337 M/c,
M

3HAYUT, 32 BPeMsl CBOEH KM3HU T BO30OY K/IEHHAS MOJIEKYJIa
MIPOJIETAeT PACCTOSHUE

L=01=3400" M.

O06beM, B KOTOPOM JIETSIIAST MOJIEKYJIa MOXKET 32 9TO BpeMs
CTOJIKHYTbCSL C JPYIUMHU MOJIeKyJamu, paBeH V =A4LS.
Konnenrpaiust HeBo30Y K/IEHHBIX MOJIEKYJl B COCY/IE TIE€PE]]
HAYaJIOM OCBEIIECHUS PaBHA

PNy 97002 W,
RT

n =
rie N, nocrosinHag  ABoraipo, R — yHUBepcaJbHas
razoBasi moctosinHasi. KoHIeHTpaluss ke BO3OYKICHHDBIX
MOJIEKYJI COCTaBJISIET

n, =N 00° =10" M~

Opna BO30Y»K/IEHHAST MOJIEKYJIA 324 CBOE BPEMS JKU3HM T
MorJia Obl CTOJIKHYTBCS C IPYTUMU BO30YIKJEHHBIMU MOJIEKY-
JaMu V, pas, IpuIeM

v, =Vn, =40tSn,.

3HAUNT, BCErO 3a 3TO BPEMs B OJIHOM KyOMUECKOM MeTpe
ME3K/y BO3GYKJIEHHBIMI MOJIEKYJIAMH HPOUCXOUT

1 _
V= 5\)171]3 ZZUTSnE =(,68 ao" m7

crosikHoBennii. Koaddunuenr 1,2 nosBisiercs: 31ech us-3a
TOTO, YTO CTOJIKHOBEHUSI TIAPHDIE, T.€. B KAK/IOM y4aCTBYIOT
JIBe MOJIeKyJibl. [Ipum Kak[oM TaKOM CTOJIKHOBEHUU OJHA
MOJIEKYJIA UCUYE3aeT, TI0ITOMY CKOPOCTh YOBIBAHUS KOHIEHT-
paiuu paBHa

\Y%
B=—=20Sn =68007 M~ &
T

Nasyenue B cocyne ymenpimrest ia € = 1% = 0,01 Toraa,
KOr/la Ha TaKyIO K€ BEJMYMHY YMEHBIIUTCS KOHIIEHTPAIHs
MOJIEKYJI 7. JTO IPOM30U/ET Yepe3 BpeMs

&n 6
t:E=4DO c =46 cyT,

Crieryer OTMETHTD, U4TO OTBET HOCHT OI[EHOYHBIH Xapakrep,
T.€. BPeMs BBIUUCJIEHO MO TOPAAKY BEJIUUUHBI. JTO CBA3AHO
C TeM, 4TO B pacuerax 6oJiee MPaBUJIbHO MCIOJb30BATH HE
CPE/IHIOI0, & CPEJHIOI0 OTHOCUTEbHYIO CKOPOCTh JIBHKEHUS
Mosieky. 1. OJTHAKO, BBUJLY TOTO UTO HTH CKOPOCTU OTJIUYAIOTCS
JAPyr OT Apyra He odeHb cuiabHo (mpumepno B 1,4 pasa),
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HOJTyYEeHHYIO OLICHKY MOXK-

1 HO CYUTaThb BIOJIHE yJOB-

JIETBOPUTEJ/IBHOI.
C.Bapaamos

D1753. Ouyenume ycma-
HOBUBWULCS 3Aps0 HA
C KOHOEHCAmope emMKoCmvio
£ 1000 C 6 cxeme, usobpa-
JKEeHHOU Ha pucyHxe 1.

—_
Ta

=—=1000C

Puc.1
M3 3akoHa coOXpaHeHUS
3apsija CJelyer, 4To 3apsjibl, 06pa3oBaBIINECsS HA BCEX
KOH/IEHCATOPaX, TPUMEPHO OJMHAKOBBI (10 TOPSAAKY BeJH-
unnbl). OHAKO PA3HOCTD MOTEHIMUATOB MEXK/Y OOK/IaJKaMU
konzgencaropa 1000C (tou-
nee — emxoctbio 1000C),
BBU/LY €ro GOJIbIIOiT eMKO-
CTH, OYEHb MaJia 10 CpaB-
HEHUIO C Pa3HOCTSIMU T10-
TEHI[UAJIOB MEX /1y OOKIa/1-
KaMU JIPyTuX KOH/IEHCATO-
| C pos. Iloatomy B HyneBoMm
1 MPUOMKEHUN MOSKHO CUH-
Tarb, YTO BMECTO KOH/IEH-
caropa 1000C B cxeme
nMeercs MpoBO/IsIIAs epeMbruka. Torjga cxeMmy MOKHO Tepe-
pucoBarh B BH/IE, TIOKA3aHHOM Ha PUCYHKe 2.
[ycrs U, — manpsokenne Ha Kougencatopax C n 2C, U, —
Hanpspkenne Ha konzencaropax 3C u 4C. M3 3akona coxpa-
HEHUs! 3apsi/ia CJIe/LyeT, YTO CYMMapHbIii 3apsijl, HaXOIHii-
Csl Ha COEJIMHEHHDBIX JIPYT C JAPYroM OOKJIaJKaX KOH/IEHCATO-
POB, paBeH HyJIO, T.€.

3CU, +4CU, = CU, +2CU,,

4C 2C

Puc2

OTKy/la IIOJIy4aeM

YuurbiBasi, 4To
E=U, +U,,
HAXO/IIM
U, =07E, U, =03E.

Terepp, 10CI€ TOTO KaK MbI OIIEHUJINA BEJIMYUHDI HATIPSIKEHUIT
HA MAJEHbKUX KOH/IEHCATOPAX, MOKHO BEPHYTBCS K UCXO[I-
HOIT cXeMe U OIeHUTb HAKOTLJIEHHBIH KOH/IEHCATOPAMHU 3aPSI/I.
3apsi Ha KoHztercatope 3C TPUONIKEHHO paBeH

q, =3CU, =0,9eC,
a 3apsia Ha KonjeHcarope C —
q, =CU, =0,7EC.

Taxum 06paszoM, 3apsiji, HakorIeHHbIH KongeHcatropom 1000C,
paBeH
qg=q,—q, =0,2EC.

OtMeTnM, 4TO MOJIyYeHHAs HAMHU OIlCHKA BEJIMYUHBI 3apsa
o4yeHb GJIM3KA K TOYHOMY OTBETY

EC

7= 5 +12/1000°

KOTOPBIN MOKHO MOJIYYUTDb, aKKYPATHO TIPOBE/IST Bce HEOOXO-
JIUMble BbIYUCJEHUS. BUAHO, YTO OIIEHOYHDBIH pPe3yJbTaT
OTJINYAETCA OT TOYHOro He Gosee yeM Ha 0,2%.

O.I1Isedos

D1754. Pesucmopvr conpomusaenusmu R, 2R, 3R,

...y 100R coedunenvt nociedosamenvno. Konupt amot yenu
3AMBIKAIOM, NOCAE 4ez0 K MOUKe UX COeOUHEHUs NOOKI0UA-
1om 00un u3 npoeodos, udywux om 6amapetixu ¢ I/JC E u
HYJIEBVLM BHYMPEHHUM CO-

npomusaenuen. Mexdy I_Iro
KAKUMU Pe3UCTNOPAMU CO- L I
npomueienuimu nR u

(n+1)R nyxno nooxuwo-

YUMo 8MOPOLL NPo6oa, udy-

wuii om bamapeixu, 4mo-

OvL mox uepes 6amapetixy [ |
ObLL HAUMEHBUUM? R,— 1,
Ecm Bropoii mpoBo, uy- oo

mwmit or Garapeiiku, IOJI- E

KJIIOYeH MEXKIy Pe3HCTo-

paMil CONPOTHBICHUAMH nR 1 (n +1)R, TO CXEMYy MOXKHO
IIPE/JICTaBUTh B BUJE, TOKA3aHHOM Ha PUCYHKeE, T/e

100001
R, = R+2R +..+100R = ——R,
n(n + 1)
n=R+2R+.+nR ==——R.
Torga cuma Toka, MPOTEKAIONIEr0 Yepe3 Oarapeiiky, paBHA
E E ER,
] =—+ =

Ry =1, 1(Ry - 70)
MuUHUMAIBHO BO3MOMKHOE 3HAYEHHE CHUJBI TOKA [ MOXKHO
nckarb pasHbiMu crioco6amu. Hanbosee hopmasibHblii N3 HUX

COCTOUT B cJIeAytoleM. PaccMOTpUM 3HAMEHATE b TTIOCTe/THeH
dopMyIbl KaK KBAJPATHBIN TpeXuJieH

0

_ 2
y(ro) =1y +1R,-
. P
U3BecTHO, 4TO KBajpaTHbIil TpexwieH Buga y(x) = ax™ +

+bx + ¢ gocruraer sxcrpemyMa npu x = —b/(2a). B namem

clryuyae y(ro) JlocTuraer MakcuMyma 1ipu 7, = R, /2. Orciona

[OJIyyaeM yCJIOBHUE HA BEJIUYNHY 7
n(n + 1) _ 100001
2 o2
KOTOPOE CBOJMTCS K KBAJPATHOMY yPAaBHEHUIO
n* +n-5050 =0.
Pemrag ero, maxoaum

n=70,565.

[TockoJIbKY 72 MOYKET IPUHUMATD TOJIBKO T[eJIble 3HAYCHUS, B
KauecTBe OTBETa CJEAyeT MPUHATb Hanbosee OJIM3KOe 1eioe
4yucsao, T.e. n = 71.

JIpyroii crioco6 OThICKAHNST MUHUMYMA BbIPAYKEHUSI [IJIsI CHLIIBI
TOKa COCTOUT B aJreOpandeckoM MpeoOpa3oBaHNN 3HAMEHA-
TeJisl ¥ MPUBEIECHUN €0 K CJEAYIONeMYy BHUILY:

R R R R
rO(RO—rO): 70+ 70—70 70— 7y —70 =
R, 2_ r_Ro 2
2 o2



SAJAYHUNK

BuiHo, 4TO 3HAMEHATE b TIPE/ICTABUM B BUJIE PA3HOCTHU JIBYX
BEJIMYMH, O/{HA U3 KOTOPBIX ITOCTOSTHHA, a J[PyTast 3aBUCUT OT
7,. IlomsTHo, uro 3HAMeHaTe;b jocTHraeT Makcumyma (a
cua TOKa — MUHEMYyMa) TOT/[a, KOTJa BTOPOE CJIaraeMoe
o6pamiaerca B HOJIb, T.e. 1pu 7, = R /2. [lanee X0z pemenus
AQHAJIOTMYEH OIMCAHHOMY pPaHblIle.
Wrak, Bropoit mpoBoj OT GaTapeiiku CJeLyeT IOAKJIIOYNTD
Mexxay 71-M 1 72-M pe3ducTopamu.

O.11lgedos

D1755. Kamywra undyxmusnocmvio L nodxmouena na-
panienvio xondencamopy emxocmuvio C, a nociedogameiv-
HO € NOAYUUBUUMCS. KOLCOAMENOHIM KOHMYPOM GKIIOUEH
euie 00ur Kondencamop emxocmoio C. K evigodamn yenouxu
npucoedunsiom Gamapeiixy wanpaxenuem U . Haiioume
MAKCUMATLHYIO BEIUNUHY 3APA0A KAKA020 U3 KOHOCHCAMO-
P08 U MAKCUMAILHBIL MOK Yepe3 kamywry. Kaxoe xonuue-
CMBO MENJOMbL GLIOCAUMCSL 6 CUCeMe 3d OOIbUOe BPEM?
Conpomusienue coeounumenrsivlx nposooos HeGeauKo, dJie-
MEHIMBL UENU CUUMAND UOCATBHBLMIL.

CyMMa HanpsoKeHHH KOHJEHCATOPOB IIOCTOSHHA U PaBHA
Hanpsikenuio 6arapeitku U, 1109TOMY B TOT MOMEHT, KOI/a
sapsy (HaIpspKeHWe) OJHOrO M3 HUX MAKCUMAJIEH, 3apsij
JIPyroro MUHMMaJleH, ¥ Hao00poT. B aTH MOMEHTBI TOKH
sapsaakn (M paspsaAKM) KOHIEHCATOPOB PaBHBI HY.JIIO,
CJIEZIOBATEJNbHO, M TOK Yepe3 KaTylKy B 39TH MOMEHTBI
HYJIeBOII.

O6o3naunM 3apsii yeAMHEHHOTO KoHzaeHcaropa Q, a co-
€IMHEHHOTO TapaJJIeIbHO ¢ KaTymkoi — ¢. Torma Mo:KHO
3armcarb ypaBHEHUs!

2 2
9,8 -y, &, 9
c C 2C 2C

Pemasg st ypaBHenus, Haiijiem

1 _ . Cy,

1+— =t
NZ NG

B unciax, 4yTb OKpPyIJIsis, MOJIYYUM MAKCUMAJbHOE 3HAue-
Hue 3apsja yeauHenHoro kongencaropa 1,7CU , a KonjeH-
caTopa, COeMHEHHOro ¢ Karyukoii, 0,7CU .

Jlns HaXOKIEeHUST MaKCHUMAJIbHOTO TOKA dYepe3 KaTyIIKy
3aMeTUM, 4TO B MOMEHT MaKcuMaJabHOCTH Toka D /1C nHayK-
LUHU KATYIIKE 06PAIAaeTcsi B HOJIb, TAPAJLJIETbHO TOAKJIIOUECH-
HbBIIl KOH/IEHCATOD OKAa3bIBAETCS HE3APSDKEHHBIM, a BTOPOI
Konziencatop umeer Hampspkenne U . Torma ana suepruu
3alnineM

=QU,.

0=CU,

LI} CU;
m + — = CU()U()'
2 2
Orcroza HaiigeM
C
Im = UO - -
L

Uepes 6oJibllioe BpeMsl TOK uepe3 KaTyIIKy IPeKpaTuTcs,
MapaJsie/bHblil KOHIeHCATOp OyIeT pa3psiKeH, BTOPOI KOH-
JleHcarop OyzieT 3apspKeH [0 HanpsbkeHust Gatapeiiku. U3
9HEPTeTHYECKOrO COOTHOIIECHHUS

2
CU,
0 —
+ WTCI'[![ - CU()UO
HaXO0JAUM MCKOMOE€ KOJIMYECTBO TEILJIOTHI:
2
— CU()
remn 2 :

3.Paghaunos
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D1756. /[syxnposodnuiii kabeiv 6 NAACMMACCOBOU U0~
uuu umeem emxocmo 25 nd Ha memp OuUHbL U UHOYKINUG-
nocmo 1 mxln na memp daunvt (yuumoigaiomes 06a nposo-
da). C Kaxoi CKOPOCMBIO PACPOCMPAHACNCS 6 INOM
Kabeie HU3KOUACMOMHAs dAeKmpomazHumuas eoina? Ka-
KOU Pe3UCINOp HYKHO SKIAIOUUNG Hd KOHUE IM020 Kabeus,
4moObL He ObLI0 OMPAKEHUI CUZHALA?

HermocpeacrBennblii pacuer TOKOB U HAlpsuKeHUN B Kabese
CIUJIbHO BBIXOJAUT 3a PAMKH IIKOJIbHOH mporpammbl. Ho
3ajlauy MOKHO pe-
HIUTh, 3aMEHMB Ka-
6eJib 9KBUBAJICHTHON
CXeMOli, cojiepsKaiieit ¢ —_c —_c
MHOJKECTBO O/INHAKO-
BbIX 3BeHbeE (puc. 1),
KasK/[0€e M3 KOTOPbIX
COCTOUT M3 KaTyIIKN
UHAYKTUBHOCTH ¥ KOHJeHcatopa (Tak CKasaTh, MOpexKeM
KaGeJb Ha MaJeHbKHe Kycoukw). Ecim, Hampumep, majamHa
TAKOr0 Kycouyka paBHa 1 M, TO WHAYKTUBHOCTb KaTYIIKU
6yner 1 MxI'H, a eMkocTb KOH/IeHcaTopa coctaBut 25 nd, npu
KyCOYKax [IJIMHOW 2 M UHAYKTUBHOCTD Oyaer 2 Mk[H, a
emMrocTb coctaBut 50 nd. Bugno, uto BbIGOp HAII HE BIIOJIHE
IIPOM3BOJIEH: €CJIM B3dThb KYCOK I0OOJIbIIE, TO B PasHbIX
YacTsIX 9TOr0 KycKa HaINpsDKeHuss U TOKM OyayT WMeTb
CYIIECTBEHHO pasJinyHble (as3bl, U 9THM YK€ Hesb3si Oy/eT
npene6perarh. Iloatomy Gynem 3apaHee CUMTAThb KyCOUYKH
MaJIeHbKMMH, & B TIPOIECCE PelleHMs BbISICHUM Pa3yMHOCTb
Halreil MOJEJIN.

Wrax, o6o3naunm 6yksamu L n C MHIYKTUBHOCTb U €MKOCTb
omHoro 3seHa (IpeanmosaraeM STH BEJUYMHBI MajibiMu). B
njieabHOM KabeJie HET MOTePb HEPTUH, TI03TOMY aMILIUTY /A
[EePEMEHHOT0 HAIIPSIKEHNUS He JIOJIPKHA NU3MEHSIThCS OT STYEHKI
K auelike (Kak M aMILIATY[a TOKa, pasyMeercs), a 4acToTa
KoseGanuii mycts Gyger W (B yCIOBUM 334l yIOMSIHYTA
«HU3KOYACTOTHASI» BOJIHA, 3HAUUT, O [IO0JUKHA ObITh MaJIOH,
a B IIpoIlecce peleHyss Mbl TOCMOTPUM — I10 CPABHEHUIO C
uem). PasHOCTh TOKOB COCEMHUX KATYIIEK PaBHA TOKY KOH-
JleHcaTopa, BKJIOYEHHOTO MEK/y HUMH, PAa3HOCTb HarpsiKe-
HUIT MeX/ly COCEJIHUMU KOH/IEHCATOPAMU PABHA HAIPSIKEHUIO
Ha KaTyIIKe, KOTOpas BKJIIOYEHA MeXTy HuMu (Ha PUCYHKE

L L L
e Vaval

Puc.1

Uc

Puc2

2 Ha BEKTOPHBIX JAMarpaMMaxX TOKOB W HAINPSKEHWI OTHOCS-
IUecs K KOHJIEHCATOPAM BEKTOPbI HAPUCOBAHBI KPACHDIM).
TpeyroJbHUKN TOKOB M HAIPSPKEHUI TOI0OHDI, MaJIble YTJIbl
[IPH BEpIIMHE KAKIOTO U3 HUX PaBHBI §, TOTAa AT MAIbIX
YIJIOB MOJKHO 3aIMCaTh

I.=1,0,U, =U_.¢.

Kax 06bI4HO, COOTHOIIEHNST MEK/1y TOKAMK U HATIPSIPKEHUSIME
JUISI TADMOHMYECKNX KOoJIeOaHUIT UMEIOT BuU/L

U =1.X

cc?

Uy =1,X,,

rae X = 1/(00C) u X, = wlL. Boipasum oTcioga sHauenue
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yraa ¢ :

¢:m\/ﬁ.

BujiHo, uyTO TpPM MasbIX YaCTOTAX YroJl IOJIy4aeTcss W B
CaMOM JieJie MAJjbiM, TOCTATOYHO B3STH W? 1/ JLC ~ npu
MaJIbIX 3HAYEHUSIX MH/YKTUBHOCTH M €MKOCTH <«MaJiasl yac-
TOTa» MOJIy4aeTcsl JOBOJBbHO GoJiblloil. B namem ciyuae
w? 1/@ =200° 1/c, Win B IPUBBIYHBIX HAM TepLax

7
nomyvaercss 3[0° T, T.e. 4acToTa MOMKET JOCTUTATh He-
CKOJIbKUX JICCATKOB MUJIIMOHOB TepI] — He TaK y)K U MAJIo...
3amasjplBanue B pacueTe Ha OJHY S4eHKy cocTaBisger T =

=¢/w = VLC. [lna sueex merposoil pmuupt (I = 1 M)
CKOPOCTb I10JIy4aeTCsl PaBHOIL
1 [
= =——=200"
0 T Jrc ~2H0mse

— B [I0JITOPA Pa3a MeHbIIle CKOPOCTHU CBeTa B Bakyyme. Buwo,
YTO MPU PYTON [IJINHE KyCOYKA OTBET IIOJIy4aeTCsI TAKUM K€,
Jiniib Obl JJIMHA KycOouKa Oblia MaJoil.

Haiizem Teniepb cooTHOIeHNE MEXK/Y TPUIOKEHHBIM K 11N
HANPSDKEHUEM U TOKOM, «BTEKAIOMIUM»> B II€Ib: P aMILIU-
Ty/le IPUJIOKEHHOTo Hanpspkenus: U HAPsiKeHne Ha [epBoil

karymke U, = U¢, tok I = U, /X, , conporusJienue 1enu
zZ = U/I wL/¢ = JL/C = 200 Owm. Ilomyumsoco

«OOBIYHOE» COTPOTHUBJIEHNE — He WHAYKTHBHOE U HE eMKOCT-
noe. Ecim xaGemp umeer koHeunywo amuHy (Tak OGBIYHO U
6BbIBACT), TO Ha KOHIE KaGesas MOKHO BKJIOUNTH MMEHHO
Takoii pesuctop (uare BCTPEIAOTCst KaGen ¢ «BOJHOBBIM»>
conporussenneM 75 wim 50 Om).

3. Boanos

D1757. Cmexasnnas naacmunra umeem 6 ceuenuu hpopmy
pasno6oxkoti mpaneyuu (puc.1). Ocnosanue mpaneyuu D,
soicoma L (D? L), a yzon mexdy 60KoGvLMU CIOPOHAMU

Puc.1

®? 1. Boxosvie nogepxnocmu nidcmunku nocepedpemo,
nokasameno npeiomienus cmexia n. Ipu xaxux yziax
nadenuss O ayu ceema, nadarouwuil Ha ocHosaunue, 6ydem
npoxodumy uepes NAACMUHKY?

Jlyd cBera, nonas B IJIACTUHKY, HECKOJIBKO Pa3 OTPA3UTCS OT
ee 1ocepeOpeHHbIX OOKOBBIX ITOBEPXHOCTEl, MOCJE Yero
ToTa/IeT Ha Majoe OCHOBaHUe IIACTUHKY. JIyd mpoiiger uepes
3TO OCHOBAHME TOJIBKO B TOM CJIy4ae, €CJU YroJ IajleHus
cBeTa Ha HEro He IIPEBBICUT YIJIa IOJHOTO BHYTPEHHErO
OTpPa’KeHUs, BEJUYNHA KOTOPOTIO OIPEIEJsIeTCss 3aKOHOM
ITPEJIOMJIEHUSI:

) 1

sin B“]&X n *
[L1s1 Toro 4T0G6bI GBLIO TIPOIIE PACCMATPUBATD OTPAYKEHUST OT
GOKOBDBIX [TOBEPXHOCTEl, BOCIIOJIb3YEMCSI TIPUEMOM, KOTOPDIiT
M03BOJISIET 3AMEHNTH PACHPOCTPAHEHHE CBETA C MHOIOKpAT-
HBIMM OTPJKEHMsIMK Ha TpsiMoJmHeiiHoe. [locseoBaresibHo

Puc.2

OTPa3MM HECKOJIbKO Pa3 IJIACTUHKY OTHOCHTEJbHO ee GOKO-
BOIl TOBEPXHOCTHU, HA KOTOPOH TTPOUCXOUT OYepeHOe OTpa-
JKEHUE CBeTa, 1 MPEJICTaBUM, YTO JIy4 IIPOXOJUT 3Ty GOKOBYIO
MOBEPXHOCTh HAacKBO3b (puc.2). Bymem mpopgomxkath oty
IPOIEAyPy /IO TeX TOp, MOKA Jiyd He YIPETCsS B MaJoe
OCHOBaHME II0CJ€ OYEepPEe/JHOTO <«OTPAXKEHUST» MJIACTHHKH.
daxTHYecKn aTO BBIMVISUT Tak, Kak OyATO MbI OTpakaeM
IJIACTUHKY BMeECTe € HAYIM B Hell maydoM. Ilpu atom
BeJIMYMHA yTJIa Na/leHnsl CBeTa Ha Majoe OCHOBAHWE MOcJe
MOCJIE/IHETO  «OTPAXKEHUSI» IJIACTUHKU OyJ/leT COBIA/IaTh C
BEJIMYMHOI YIJIa 1ajieHust Ha OCHOBAHUE PeaJibHOM T1J1aCTHH-
KII.

Temnepb MOKHO TIPUCTYTIUTD K Onpesiesiennio yriaa o . [Ipume-
HUM K TpeyroJpHuKy ABO TeopeMy CHHYCOB:
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Wrtak, ayuy cBeta TpoiifieT depe3 TJIACTUHKY TPU yTJax
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