Ne 5, 2001 r. / Onumnuagsbi

XXXV Bcepoccumnckas onuMmnuaga WKOSIbHUKOB
no ousunke

(Capatos, IV 2001)

© “KBaHT”

Ucnonb3oBaHue n pacnpocTpaHeHue 3TOro matepuana
B KOMMePYeCcKuX Lensax
BO3MOXHO UL C pa3pelueHns peaakuum

VIVOS VOGO

CeTeBas obpasoBaTenbHasa 6ubnmorteka “VIVOS VOCO!”
(rpaHT PO®PU 00-07-90172)

vivovoco.nns.ru
vivovoco.rsl.ru
www.ibmh.msk.su/vivovoco



KBAHT: - 2001/Ne5

XXXV Bcepocanimckas onmmniiaaa

LLIKOJIBHWKOB 110 C

C 19 no026 anpens 2001 ropa B CaparoBe cocroancs 3aknioumTesibHbii 3Tan XXXV
Bcepoccuiickoi pusnueckoi onumnuanbl LUKONbHUKOB. B Hem yuactBoBanu 59 gesam-
KJIaCCHUKOB, 62 aecsTMKNaccHUKa v 64 oAMHHAALIOTUKIIGCCHUKA.

Hivbxe npyBOASTC YCUI0BMS TEOPETUHECKMX M SKCTIEPUMEHTILHBIX 3aA4 3aKITIOYUTE b~

HOro 3Tanau cnMcoK npusepos onvumMmnuanbl.

Teopernueckmsi Typ
9 knacc

1. C BbICOKOTO Gepera 03epa 3a BEpeB-
Ky moarsaruBaor goaky (puc.1). K Be-
peBke npuBs3an ¢guaxkok C. B momenr,
Korga (JaKOK OKAa3aJics IOCepe/He
yuactka AB, BepeBKa Oblila HallpaBJIeHa
nozx yraom O =60° k ropusonty. Haiinn-
Te CKOPOCTb (PJIaKKa B I9TOT MOMEHT,

A
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Puc. 1

€CJI U3BECTHO, YTO CKOPOCTH JIOJKH CO-
crasysiia u = 1 M/ c. BepeBka nepacrtsi-
JKUMa.

U.Uozoresuu

2. TopusoHTaspHast nargopmMa Mac-
coit M = 300 r moiBeIieHa Ha PE3NHOBOM
xkryTe AB, Kak NOKa3aHo Ha PUCYHKe 2.
JKryT npoxosuT cKBO3b OTBEPCTHE B TPY-
3e maccoit m = 100 r. Cucrema Haxout-
Cs1 B paBHOBECHH. 3aTeM IPY3 OTIIYCKAIOT
6e3 HAYaJIbHOU CKOPOCTH C BBICOTHI /2
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Puc. 3

orHocuTesbHO TIatrdopmbl. Haiinure,
IIpU KaKOM MUHUMAJIbHOM 3HaueHuu i,
XKTYT IIOPBETCS, €CJIU er0 MAaKCHMAJIbHO
pomycrumoe yamunenne Ax = 8 cm.
3aBUCHMOCTb CHJIbI HATSKEHMST JKIyTa
OT €ro yJJINHEHWs TIPUBeeHa HA PHCYH-
Ke 3. Yap rpysa o m1ardopMy cUuTaTh
a6COJIIOTHO HEYIPYTUM.

A.Qyonoscruil

3. B TensonsoMpoBaHHOM cocy/e
HAXO/JUTCS CMECh BOJBI U JIbJIA TIPH TeM-
nepatype t;, = 0 °C. Uepes crenky B
COCy/] BBOJUTCSI TOPEI[ MEHOTO CTEePIK-
Hs1, GOKOBBIE CTEHKH KOTOPOTO TOKPBI-
TBI TeMJION30JupylonieM cjaoeM. [Ipyroit
TOpEIl CTEPIKHS NOrPY’KeH B BOIY, KH-
HSIIYI0 TIPU aTMOC(EPHOM  [IaBJICHUH.
Yepes Bpema T, = 15 MuH Becb JieJ B
cocyzie pacrasi. Ecam 6b1 BMecTo Men-
HOTO CTEPIKHSI B 9TOM JKCIIEPUMEHTE OBLT
MCIIOJIb30BAH CTAJNBHON CTEPIKEHb TOTO
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Puc. 4

DUN3UKE

JKe cevyeHHst, HO PYToil JITMHBI, TO BeCh

Jes pactasn Obl yepes T, = 48 MuH.
CrepXHH COEAUHSAIOT II0CJIe/[0BATE/Ib-
wo (puc.4). Kakoit 6yner temneparypa t
B MeCT€ COIPUKOCHOBEHUS] MEJIHOTO U
CTaJbHOTO cTepskHeil? PaccmorpuTe Ba
Cayuas: a) KMISIIAst BOJA CONPUKACACT-
€51 ¢ TOPIIOM ME/THOTO CTEPIKHST; 6) KuIist-
I1as1 BO/IA COITPUKACAETCSI C TOPIIOM CTaTb-
HOTO cTepKHsI. Uepe3 kakoe BpeMsi T
pacraeT Becb JieJl IIPH IIOCJIEL0BATEb-
HOM COeJVHeHHU cTepkHei? Bymer sm
9TO BPEMSI OJ[MHAKOBO B cJIydasax a) u 6)?
C.Koszexn

4. DjekTpuyeckas Ierb COCTaBJEHA
U3 CeMU 10CJIe/[0BATEIHbHO COEJIMHEHHDIX
PE3UCTOPOB C COLPOTHBJIEHUSIMU R,
=1 xOwm, R, = 2 kOM, R; = 3 kOm,
R, =4 xOm, R5 =5 kOm, Ry =6 xOm,
R, = 7 kOM u 4YeTbIpex MepeMbraeK
(puc.5). Bxoanoe namnpskenne U =
= 53,2 B. Ykaxure pe3auctop, uyepes3 Ko-
TOPBI IIPOTEKAaeT MHHHUMAJbHBIN TOK.

Puc. 5

Haiigure 3navenme cuabl TOKa depes
aToT pesucrop. Yepe3 Kakoil pesuctop
MPOTEKaeT MaKCUMaJTbHBIN TOK? Haiinu-
Te ero 3HAUYCHHUE.

B.Cro6o0sanumn

10 knacc

1. JlerkoBoii aBTOMOOWJIb €IeT 10 TO-
PU30HTAJIBHOM JI0pPOTe CO CKOPOCTBIO 0, .
Ecau Bomurennp 3abyoKupyer 3ajHUE
KoJieca, TOPMO3HOH MyTb MAlIUHBI CO-
crasut L, = 28 M. Eciin BouTens 3a6.10-
KHpyeT MepeJHue Kojeca, TOPMO3HOM
nyTtb Oyaer L, = 16 m. Kakum okasxercs
TOPMO3HO# TyTh MaIllMHBI, ecju 3a6J10-
KHPOBaTh BCe uyeTbipe KoJieca? V3Bect-
HO, 4TO IIEHTP MacC aBTOMOOUJISI PacIo-
JIOKEH Ha PABHBIX PACCTOSTHUSIX OT OCEi
HNePeHUX W 3aJHUX KOJIEC.

B.Cao600samnun

2. l'oBopsr, uto B apxuBe sopaa Kesb-
BUHA HAILIM OOPBIBOK PYKOIMCH, Ha
KOTOPOM OblL1 M306pa’keH 3aMKHYTbII
UKJ 18 V = 1 MoJIb resius B KOOp/u-
natax p, V (puc.6). [uka cocrost us
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Puc. 6

uzorepmbl | — 2, uzoxopsl 2— 3 u agua-
6arol 3— 1. KIIJ] mannoro nukiaa N =
=0,125. Macmra6 no ocu o6GbeMma:
1 ges = 0,5 1, o ocu gasaenud: 1 gen =
=500 Ila. Haiinute o6beM Ta3a B
n30X0puyYeckoM mporecce. Ha pucynxe
0Cb JIaBJIEHUsT BEPTHKAJIbHA, & 0Cb 00be-
Ma TOPU3OHTAJIbHA.

A.Illeponos

3. Cdepuuecknit konjeHcatop ¢ pa-
amycamu o6kmafok R, =R n R; =3R
MO/ICOCAAMHEH K MCTOYHUKY C MOCTOSTH-
ubiM HanpskenueM U (puc.7). IIpo-
CTPAHCTBO MeX/y OOKJIAJKaMU 3aroJi-
HECHO JBYMsI CJOSMH DAa3JUYHBIX Be-

Puc. 7

IIECTB C Y/CJIbHBIMU CONPOTUBJICHUAMUI
P, =P U Py =20 U AUDJIEKTPHICCKUMH
nponunaemoctssmu €, =€, =1. Paanyc
cpeprueckoil TpaHMIIBI MEXKAY CJIOSMU
R, =2R. ¥YpenbHas npoBOAMMOCTD CJ10-
eB MeXIy OOKJIaJKaMH KOH/eHCcaTopa
HAMHOTO MEHbIIIEe Yy/AeJbHOH IIPOBO/N-
MocTu Matepuasia oOKJanok. Haiigure
3apsi/l Ha I'PAHUIE MEX/Y CJOSIMH Pas-
JuyHbIX Bemtects. Haiinure Takxe TOK,
TeKyIIHi depe3 KOH/EHCATOP.
B.Yusunée

4. B mockuit KoHJeHCATOpP €MKOC-
10 C, BIBUTACTCA [UAJICKTPUYCCKAS
IJIACTUHA C JU3JIEKTPUYECKOW TPOHMU-

OMMMIINA ] bL

T

Puc. 8

naemMoctbio €. KonmeHcaTop BKJOYEH
B 3JIEKTPUYECKYIO II€Ib, IIPE/ICTaBJICH-
nyio Ha pucynke 8. Ilpum atom oxasa-
JIOCb, 4TO TOK, MPOTEKAIOINnii yepe3 Ga-
tapeio ¢ IJIC §,, moCTOAHEH U paBeH
I,. Onpenenure cumy ToKa, MPOTEKao-
IIIer0 Yepe3 Pe3nCTOp C CONMPOTHBJIEHU-
eMm R,. C Kakoil CKOPOCTDBIO JBIKETCS
nuasekTpudeckas miaactuna? Ilpum pac-
verax cuuraire, yro IJAC & wu §,
sajanbl, R, =R, = R, JIMHa IJIaCTHH
KOHJieHcaTopa paBHa [.

1O0.Yewes

5. Ha noBepXHOCTH IIJIOCKOIO 3epKa-
Jla JIEKUT TOHKAsA CUMMETPUYHAS JBOS-
KOBBINYKJIast JUH3a ¢ (DOKYCHBIM pac-
crosmmem F, = 8 cm (puc.9,a). Tne
OyJeT HaXOAUThCA M306PaXkKeHKe Touey-
HOTO MCTOYHUKA, MMOMENIEHHOrO Ha pac-
crogumu [, = F, ot mun3pI?

a) 7

Puc. 9

Ha moBepXHOCTb 3epKaJja HAJINBAIOT
BOJIY TaK, YTO YPOBEHb BOJbI COBNAJIAET
C IIJOCKOCTbIO CUMMETPUU JIUH3bI
(puc.9,6). Ecam Temepb TouewHBINH mC-
TOYHMK TIOMECTHTb Ha paccrosuuu [, =
=12 cM OT JIMH3BI, TO €ro N306pakeHne
COBIIAJIET C caMUM HcToyHMKOM. Ha Ka-
KOM PACCTOSIHUM OT JIMH3BI HY3KHO pac-
MOJIOXKUTh TOYEUHBIH MCTOUYHHK, UTOOBI
ero M300pa’keHue COBMAJO C HUM ca-
MUM, €CJHU AOJHUTb CTOJbKO BO/bI, 4YTO
OHA TIOJTHOCTBIO CKPOET JIMH3Y ?

IIpumeuanue. OnTHvyecKue CUIbI TOH-
KHX JIMH3, PACIOJIOXKEHHBIX BIJIOTHYIO
JIPYT K JIPYTY, CKJIA/bIBAIOTCS.

H.Hozoresuu

17 knacc

1. Ha Hak/JI0HHOH I1JIOCKOCTH, COCTaB-
Jsmonteii yroa O ¢ ropusonTtom (puc.10),
B HayaJbHBIII MOMEHT IOKOWTCS SIIUK
o6reit Maccoit M, B KOTOPOM HAXOIUTCS
rpy3 Maccoii m, coBepHIaIuil Koyueba-

53

Puc. 10

2mn
HUS 10 3aKOHY X = Asin—1¢ ¢ nepuo-

qoMm T u amMmnuTyoit A BAOJb TIPSIMOI,
NepIeHNKY I PHOI HAKJIOHHOM MJIOCKO-
cru. Koadduiuent TpeHus smmka o
IJIOCKOCTh Y = tg o . Haiinure cpegHion
CKOPOCTb [IBVKEHHS SIIMKA 32 BpeMS,
MHOTO Gosiblitee T', moJiarasi, 4ToO SIIUK
BCE 3TO BpPEMs CKOJIb3UT 110 HAKJIOHHOM
miaockoctu. Haiigure ycsoBue, mpu Ko-
TOPOM SIIUK He Gy/JeT MOJIPbIrHBATD.
A.Qyonoscxuil

2. Cum. 3amauy 2 anas 10 kiacca.
3. Cxema, n3o6paskeHHast Ha PUCYHKe
11, cocrout u3 6arapeu ¢ IC & =10 B,
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Puc. 17

pesuctopa conporupieareM R =100 Owm,
KoHzieHcatopa eMKocThio C = 8 MKD u
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Puc. 12

HesMHelHoro ajeMenta H3I, BosbT-am-
HepHas XapakTepucTuKa KOToporo u3o6-
paxxena Ha pucynke 12. B nexoropbrit
MOMEHT BpeMeHHU Kiou K 3aMbIKaeTcs.
[Ipenmnosarasi, 4To cuJla TOKa, MPOTEKA-
iortero 4yepe3 HOI, B m060it MOMEHT
BpeMEHHU MHOTO MEHBIIIE CHJIBI TOKA, TIPO-
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TEKAIOIETO Yepe3 Gatapeio, olpeeuTe
KOJIMYECTBO TEIJIOTHI, BbIJIEJIUBIIEECS Ha
H3.

B.Basunosg

4. Cxema, mpejcraBjieHHas Ha PH-
cyHKe 13, cocTouT M3 KOHJEHCcaTopa eM-
kocrbio C, mjeanbHbIX AMOAOB D, n

K

Puc. 13

D, n xatymex ¢ WHAyKTUBHOCTAMHU L,
u L, =4L,. B nayanbHbIi MOMEHT KJIIOY
K pa3oMKHYyT, a KOHJIEHCATODP 3apsiKeH
no nanpsprenus U, . Hatiqure 3aBucu-
MOCTb CHJIbI TOKa 4Yepe3 KaTryllKy WH-
JAYKTHUBHOCTBbIO L, OT BpeMeHu Iiocie
3aMBIKAHUSI KJIOYa W HApHUCYiTe rpa-
¢uK 3TOI 3aBUCHUMOCTH.

B.Mouxaes

5. ToBsopsr, uto B apxuBe CHemamy-
ca HAILIA OMTHYECKYIO CXeMY, Ha KOTO-
poii 6blIn M306paskeHbl JIMH3a, TPej-
MeT B BU/E INAJIOYKU AJMHON [ 1 ero
uzobpakenne punoit [ . OT BpemeHu
‘{epHI/I]Ia BbII[BE/IN, N OCTAa/JUChb BU/HDbI
TOJIBKO /J[BE TOUKHU: BEPIIMHA MAJOYKH S

Avinnombi 1 crenexHn

o 9 KJjaaccaMm IIOJIydHIn

Yxpaunuyee Onee — Yensbunck, OMJI
31,

Ilonos I'puzopuii — Boponesk, rumMuasus
UM. akajemMuka bacosa,

Anoaonckas HUuna — buiick, buiickuii
JIUTEH,

Cemupuroe Badum — Bepesuuku, miKo-
Ja 3,

Amumpuee Kowcmanwmun — Jlunenk,
miKoJa 3,

Cynuyos Eezenuii — Kupos, ®MJI,;

mo 10 kaaccam —

Muxatinos Buxmop — Caparos, DTJI,

Iocmoes Andpeii — n. Kpacuodorckuit
Kpacnogapckoro xp., mkoma 11,

Paikee Muxaun — [ly6na, nmuneit «/1y6-
Hay,

KBAHT: - 2001/Ne5

u ee usobpaxenue S . V3 Tekcra cie-
JIOBAJIO, YTO TJIABHAsl ONTHYECKasl OCb
MPOXOINIA YepPe3 CEPEANHY MaJOUKH
nepreHuKyasapHo eil. Onpegenute 1o-
JIOKEHUsI IIEHTPA JIMH3bI, TJIABHOW OII-
THYECKOIl OocH, (DOKYCOB JIMH3bI, IPE[-
MeTa W €ro M300PAKEHUST W YKAKUTE,
Kakast 970 muH3a (co6uparonias uim pac-
cemBamomas), ecan [ =5 cM, ['= 2 cMm,
SS' =15 cm.

A.Yyonosckuii

DkcrnepuMeHTanbHbIN Typ

KomnnexT sagay noarotoeneH kommnccuen
No MOATOTOBKE K ONMMNMALE (PU3MYECKOTO
dbakynbtera CopaToBCKOrO roCyAAPCTBEHHOTO
yHusepcuteta. Astopckuit konnektus: C.Be-
wur, B.Bewnes, B.lep6os, M.Kynukos, J1.Mensb-
Hukos, I.Okpokeepuxos, A.CasuH, B.LLlesuos,
M. DnbTepmat.

9 knacc

1. Onpepennre K0adPUIMEHT TPEHUS
CKOJTbKE€HUS CIIMYEUYHON TOJIOBKU O IIIe-
pPOXOBATyI0 TOBEPXHOCTb CIIMYEYHOTO
KOPOOKa.

Obopydosanue: KOpoGKa €O CUYKA-
MW, TUHAMOMETD, TPy3, JHUCT OyMard,
JIMHEKA, HUTh.

2. JletaJsb BOJIOKOHHO-ONTHYECKOTO
COE/IMHUTEJISI TIPE/ICTABIET COO0H CTEK-
ngHub umEAp (MoKasaTesb mpeIoM-
nenus crekaa n = 1,51), B Kortopom
MMEETCsI JIBa KPYTJIbIX TTHJINHIPUYECKIX
KaHaJja. TOpIbl JeTajn  3aKJIeeHbI.
OrnpesiesiTe paccTosiHUE MEXKJy KaHa-
JIaMMU.

Mpv3epbl onMMNMab

Hopucos T'eopeuti — bwuiick, Buiickmii

JINLEN,
Camoxomun Anexceii — UYUensaOMHCK,
DOMIJI 2,

Keacoe Hezopv — ]I3epsxkunck Huskero-

O6opydosarue: netanb COeJMHUTEIS,
MHJLTHMeTpOBasi 6ymara, Jyma.

10 knacc

1. Onpegenure K0adPUIMEHT TTOBEP-
XHOCTHOTO HATsBKeHUst KuaKocTn (mmor-
Hocts xmkoctn P = 1082 xr/m’ ).

Obopydosanue: KaNWJIsp, €MKOCTD
C SKMKOCTBIO, IIIIPUI, MUJITUMETPOBAST
Gymara.

2. Uccaenyiite 3aBHCHMOCTD IIOJIOKeE-
HISI DABHOBECHUSI TeJIa OT KOOPJIMHAT IPy-
3a Ha ero GOKOBOW MMOBEPXHOCTH.

Obopydosanue: Tes10, COCTABHON IPY3.

77 knacc

1. OJsekTpuyeckass cXeMa B YepHOM
SIIUKE COJIEPIKUT 3 OJIMHAKOBBIX PE3MC-
Topa u ABa auoja. Orpejpenure cxemy
COE/IMHEHUS JIEMEHTOB B YE€PHOM SIIIU-
Ke ¥ 3HAYeHUs] COMPOTUBJIEHUN Ppe3uc-
TOPOB.

Obopydosanue: vepHbIl SINIUK, Tec-
Tep, Garapeiika, COeJIMHUTEbHbIE TPO-
BO/JIA.

2. Onruyeckuii CBETOBOJ| COCTOUT U3
MUJINHAPUYECKOH Cep/ieBuHbl U 000-
JIOUKH, CAEJTaHHBIX U3 CTEKOJ C pas-
JINYHBIMU TIOKA3aTeJSIMU TTPEJIOMJIEHUST,
Jexamumu B guamasone 1,5—1,7. Ilo-
Ka3aTesib MPeJOMJIEHUsS] OAHOTO M3 CTe-
koJs paBen 1,512. Omnpezpenute mokasa-
TeJIb MPEJIOMJIEHHS] IPYTOro CTEKJIa

Ob6opydosanue: CcBeTOBOM, Ja3ep,
MUJJIUMETPOBast Gymara.

Hy6auxayuio nodzomosuau C.Kosex,
B.Koposun, B.Opaoe

POJICKOIT 006.1., TKoJIa 2;

no 11 kaaccam —

Kanunun Bsauecaase — KimnH, mikosa
17

bepecnes Huxonait — Kupos, ®MJI,

Mypasves Bauecaas — Cmonenck, Ile-
JIarOTMYeCcKUil JTUIei-NHTepHAT,

I'amanose Tumyp — Caunxrt-Ilerep6ypr,
OMT 30,

Hypeanues /[anuap — Mocksa, CYHIL
MTIY,

Kaumaii [lemp — Kypran, Jlunrso-ryma-
HUTapHas ruMHa3us 47,

Axmepoe Aumon — HoBocubupck, CYHIT
HTY,

Hlemamuxun Amumpuii — Y IbSIHOBCK,
mkoJa 40.



