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Boumapos Muxaua Hukogaesua
Yuumenv pusuxu auyes Neld01 u
I'oy LIO «Texnoaozuu odbyuenus» e. Mockebwt.

Sanaqa O COOOIIAIOIINXCS COCYIAX,
mian JIBagnaTs JeT cImycTs

B craTpe pacckasbiBaeTcAd 00 OPUTMHAJBHOM crocobe peleHusa 3a-
na4g 1o teme «CooOiamInmecsa CoCyIbl».

HNcTopusa oxHoii 3agaan

B :xypnane «Ilorennmas» Ned 3a
2013 roxn Mo€ BHUMaHME NIPUBJEKJA
cratbsa B.B. BaBmaoBa «Mosa Jro0u-
Mad B3ajada», B KOTOPYIO ObLIu
BKJIIOUEHBI BBIJEPIKKM U3 COYMHEHUN
11-rymaccEnkoB. MHe mOKasaJoch, 4TO
pebATa mmcasy COYMHEHUS C yJIOBOJIb-
CTBUEM, JIeJACh C HAMM PaJoCTbIO I10-
3HAHMUS MaTeMaTUYeCKUX MCTUH. ¥ IM-
BUTEJIbHYI0  MCTOPUIO  pacckasaJa,
HaIIpUMep, NEeBOYKa, ITO3HAKOMMBIIIAA-
Ccs CO CBOEM 3ajJadvelnt ellé B 7 KJacce,
nu COXpaHI/IBIJ_IaH eé B IIaMATM OO0 CUX
nop. PaswmblinseHnsa IIKOJIbHUKOB 3a-
CTaBUJM U MEHA HEBOJIbHO 3alyMaTbCSA
0 Moeil Jrobumoit 3amade. Koueuno,
BbIOpATh "3 MHOYKECTBA BCTPETUB-
IMXCA B SKU3HU 3aJad OOHY eIqUH-
CTBEHHYIO, Ha3BaB e€ JI0OMMOI, ensa
JU BO3MOSKHO. VI BCE ke cpemm HUX
eCcTh 3aJadyy CO CBOEI, MOYKHO CKa3aTh,
cyabboii. B3ate xoTa OBl 3amady o
Tpéx coobmarimxca cocynax. O Heit
A ysKe MHOTO JIeT PaCCKa3bIBal0 CBOUM
yueHukaM. JlcTopuio B3HaKOMCTBa C
9TOI 3aZlayeil ¥ OPUTMHAJBLHBIM CIIOCO-
OoM €€ pelreHMA MHe XOTeJOCh Obl
[IOBEJIaTh YMTATEJIAM.

Conyunsach OHa eIlé B IIPOIIJIOM
BeKe, JIeT JABajlaTh Hal3akd. 3ajada
BIlepBble ObLIa IIpeJJIosKeHa Ha BCTY-
NIUTEJBHOM SK3aMeHe Ha MeXaHUKO-
MaTeMaTudecknuii dakyiaprer MI'Y B
1991 rony. C Tex mop e€ He pas3 uc-
[I0JIb30BaJIM JIpyrMe BY3bl BO BpeMsd
KOHKYPCHBIX JVCIIBITAaHUI ¥ OJIMMIIMAT.
IIpuBeném popMyIMpPOBKY 3aadn.

e B Tpéx oamMHAKOBBIX COOOIIA-
IOIMXCA COCyJax HaxoOUTCA PTYTh.
B JeBmIll cocyn HaJMMIM CJIOM BOJbI
BBICOTOM h1 = 180 MM, a B mpaBbIil —

BbIcOTOT h3y = 228 mm. Ha CKOJIBKO
CMECTUTCA YPOBEHb PTYTU B CpegHEM
cocylzle, ecyii M3BECTHO, YTO PTYThb U3
JIEBOTO ¥ IIPABOTO COCYOB He BBITEC-
HAeTCcA BOAOM IOJIHOCThbIO? ILjoTHOCTB
pPTyT™M p = 13,6-103 I{I‘/Mg, IIJIOTHOCTBD
BOJEBI Py = 10° KI‘/M3.

IIpountaB ycaoBue 3amayu, IIpU-
CTynuJa K pelreHnto. Pemntas crangaprt-
HO, KaK IPUHATO peliaTb 3aJadyy Ha
coo0IIaroIyecss CoCcyznbl, ¥  CKOPO
IIPUILIEJTT K BEepHOMY OTBeTy. 3ajada
3aMHTEpecoBaJla MeHA TeM, dYTO IIO
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XO4y €€ pellleHMA A yBUIeJ OJHY Ma-
TeMaTU4YeCKyl0 TOHKOCTb IIPY pelleHnn
cucrteMbl ypaBHeHMi. C 11eJIbl0 3HAKOM-
CTBa C 9TOJM TOHKOCTBIO CTaJ IIpenJa-
raTb 9Ty 3ajady ll-riaccHumkam, KO-
TOpble pellayii €€ TeM »Ke CTaHAapT-
HBIM CII0COOOM.

VI BoT opHasKIbI BO BpeMs IIOATO-
TOBKM IIPU3EPOB OOJIACTHOI OJIMMIINA-
bl K pecIyOJMKaHCKOM f IO3HaKOMMJI
UX ¢ JaHHOI 3amadeli. Jlo kKoHIIA 3aHsI-
TUA OCTaBaJIOCh MUHYT IIATh, A TOJIBKO
ycreJs IIPOAMKTOBATh yCJIOBMe, a pebsa-
Ta, CHeJaB PUCYHOK, NPUCTYIUTb K
pellIeHNno, KaK pas3faJicsd  3BOHOK.
I cobOpaJs JMCTOYKM € pEeHIEHHBIMM Ha
3aHATUM 3aJadaMy U OTIPaBUJICA IIPO-
BepATb. KakoBo ke ObLIO MOE M3yMJie-
HIe, KOrJla Ha JIMCTOYKE OJHOI'O0 BOCh-
MIMKJIACCHMKA 5 10J HeOpesKHO cleJsaH-
HbIM PMUCYHKOM yBuUAesa 3ammuch: «Or-
BeT: 10 mMm». VI HuKakUX IOsCHeHMI!
Ho a-to 3naJ, 4T0 5TO BepHHI OTBET!

YUurarensb, pasyMmeeTcs, Jorazajics,
4TO # eIBa MOT JOKIAaThCA HadaJa
yTPEHHEro 3aHATUA, Ha KOTOPOM BHOBb

BCTPETMJICA C T€M BOCBMMKJIACCHUKOM.
VI oH ompaBIaJl MOV OKVIIAHWUA: MaJlb-
UMK pacckasasl 0 KpacuBOM criocobe,
TI03BOJIMBIIIEM €My IPAaKTUYECKU YCTHO
pelLmnTh 3Ty 3a1ady.

OnHako HOpepBEM Ha DTOM MecCTe
Halll pacckas, 4ToObl CHadaJja peluTb
3aa49y OOBIYHBIM CIIOCOOOM (ecJyu, KO-
HEYHO ’Ke, YUTATeJb ellé He MpoboBas
CaMOCTOATEJIBHO 9TO CHEJATh).

TpaguIMOHHBIN CIIOCO0 pelIeHns

Vl306pasum Ha pucyske 1 mnoJjo-
SKeHle YPOBHEN JKUIKOCTell B TPEX

Puc. 1

IIycts B JIeBOM cocyZe YpPOBEHb
PTyTM OIIyCTUTCA Ha X, a B IpaBOM —
Ha Y. IIoCKOJIbKRY "KMIKOCTbH HEC)KMMa-
emMa ¥ IUIOIIANb CEeYeHUSA COCYJZOB IIO-
CTOAHHA, YPOBEHb PTYTU B CpeIgHEM

cocyne nopHMMeTca Ha hg = x + y.

JIAaHHBIX COODIAIONIMXCA COCyZax M0 U
rocJie [OJIMBAaHMSA B HUX BOJbBL

CorylacHO 3aKOHY COOOIIAIOIIVIXCHA
COCYZIOB IJIA OIHOPOIHON KUIKOCTH,
naBaeHusa B Toukax A, B u C, pacmo-
JIOKEHHBIX Ha OJHOM YPOBHE (YypPOBHE
TPaHUIlbl BOJABI M PTYTU B IIPABOM CO-
cylzle), OIVHAKOBBL.
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JaByieHne B Touke A co3paércs
CTOJIOOM BOIBI BBICOTOM hi M CTOJIOOM

PTYTH BBICOTOM (y — X):
Pa = poghy + pg(y — x),
B Touke B — cT0JI0OM PTYTH BBICOTOI
(x + 2y):
pB = p9(x + 2y),

B Touke C — cT0JI00M BOIBI BBICOTOI
hs:

Pc = pPoghs.

IIpupaBHMBaA naBJeHUS B TOUKaX
B n C, nonxy4unm:

px +2py = pohy = x = %hs ~2y. (")

Amnajgornmuno nJjs todex A n C:

pohy + ply —x) = pyhs.
HOﬂCTaBI/IB B OTO YpPaBHEHNE BbI-
pasKeHnue Jida X, II0JIY4IUM

pPohy + py — pohs = 2ppy = pohs,
OTKyZa

y =20 @n, - hy).
3p

Ocrajyoch HaliTM X U3 BBIPasKeHUHA
(*). OpHako He OyzeM TOPOIUTHCA
IPUCTYyHaTh K aJjredpamdecKuM Ipe-
obpasoBaHMAM (BOT TJe HaXOOUTCA
MaTeMaTu4decKkasd TOHKOCTb, O KOTOPOL
roBopuyiochk B HagaJjie cratbu!). ITompo-
Oyem yramaTb, KaKUM JOJIYKHO OBITH
BbIpaskeHmne 1A x. s sToro odOpatu-
Te BHUMAaHME Ha HaJIM4YMe OIIpeJleJIEH-
HOJI CUMMETPUM B YCJOBUM 3aJadu:

JIEBBII COCYJZ, HUYYTb He Jydllle, HO U
He XysKe IpaBoro!

Ecam Bcé sxe pmoragaTbca He yha-
JIOCh, JeJlaeM HEeCJIOKHbIe IIpeodpas3o-
BaHUA U IOJydaeM

x =20 ©2h, —hy).
3p

CpaBHMB BBIpasKeHUA JA X U Y,
ybesxgaeMcsa B TOM, YTO OHM MMEIOT
TIOXOKMIT BUJ, YEro M CJeJ0BaJO OKIU-
JIaTh.

Vrak, HaM oOCTaJIOCh JIMIIbL OIIpe-
JIeJIUTh MCKOMYIO BEJUYNHY:

h2 =Jc+y=§—lg(h1 +h3)

IloncTaBMB 4YMCJIOBbIE 3HAYEHNU,
rostyuum hg = 10 mm.
Orgert. 10 MM™.

Perrenne crmocod6om 3aMeHBbI

TepnesmnBo mponesaB BeCb Tpalau-
IIVMIOHHBI IIyTh PELIeHUdA, Mbl OXKUTaeM
BO3HATPAKJIEHNA: 3HAKOMCTBA CO CIIO-
coboMm BocbMMEKJAcCCHUKA. Hy d4TO 3Ke,
TOrZla HACTPOMMCH Ha BCTpedy C IIpe-
KPacCHBIM TIPU pPeIlleHun Qu3ndecKoin
3aauy: HAC SKIAET OpPUTMHAJbHAA JO-
TVIKa PaCCYsKIEHMI IITKOJIbHMKA.

Pazobpém permrenne 3agaum Ha
HeCcKoJIbKO 9TramnoB. CHawaJsa yIpo-
CTUM yCJIOBUE: IyCTb JOJUBAIOT
JKMJIKOCTh He B JIBa cocyza cpasy, a
TOJIBKO B JIEBBIV, NPUYEM IJIA MOPO-

CTOTBI BO3BMEM HE BOIY, a PTYTh.
VTak, pacCMOTPUM BCIOMOTATEJIbHYIO
3anmauqy Nel.

e B Tpéx oaMHAKOBBIX COOOIIA-
IOIIMXCA COCyZlaX HaXOAUTCA PTYTh.
B seBpli cocyn HamMaM CJOM PTYTHU
BoIcoTOM Hj. Ha CKOJBKO CMeECTUTCS
YPOBEHb PTYTU B CpegHEM cocyre?

B oT0it 3amaye oTBET OYEBUIEH: BO
BCeX COCydax, B TOM YMUCJE U B Cpes-
HEM, YpPOBeHb PTYyTMU NOJHMMETCA Ha

H;/3 (puc. 2).
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Puc. 2

Xopoi1o. YCJOKHMM HEMHOIO ycC-
JioBMe, N00aBMB PTYTh B JBa cocyla
cpady. Temnepn mepes HaMM BCIIOMOTa-
TeJbHas 3amada No2.

e B Tpéx oamMHAKOBBIX COO00IIA-
IOIIMXCA CcOoCyZlaX HaXOOUTCA PTYTh.
B JeBBIi cocyn Ha/MMuM CJOM PTYTH
BbICOTON Hj, a B IIpaBblll — CJION PTYy-

T BbIcOTOM H3. Ha ckoabko cmecTurtces
YPOBEHb PTYTU B cCpefHeM cocyre?

I B aTOM cioiydae K BEpHOMY OTBe-
Ty NIPUIATU HEe O4YeHb CJIOKHO. MbI yixe
3HaeM, 4YTO IIOCJIe [OJIMBAHUA CJIOA
PTYTM BBICOTOM Hj B JeBBII COCYZ
YPOBEHb PTYTU B CpeJHEM IIOJHAJCSA
Ha Hp/3. OueBumgHO, UYTO IOJIMBaHUE

cJ0A pPTyTM BbICOTOM H3 B IIpaBbIi
coCyJZ NPUBENET K aHAJOTMYHOMY pe-
3yJbTaTy: yPOBEeHb PTYTU B CpelHEM
cocyne TONHMMeETCA Ha BbicoTy Hs/3.
3Ha4uUT, OOLUII IO BEM YPOBHA PTYTU
B CpelHEeM cocyze IIocJie OOJMBaHUA
SKMIKOCTM B 00a KpalHUX cocyna pa-
BeH CyMMe pacCCUMTaHHBIX paHee
IO bEMOB:

H, +H
hy = 1 3 (%)
3
A Telrepb — BHMMAaHME: caMblil

Ba’KHBII MOMEHT pellleHnsa. BcrmoMHMM,
YTO TIIJIOTHOCTE pTyT™M B 13,6 pas
OoJibllle  IIJIOTHOCTM BOJABL S3HAYUT,
cro® pryTtu BbICOTON H pmaBuT Tak
’Ke, KaK CJIOV BOMBI BBICOTOI h, ecyn

h

T 136

Ha srom ¢pmsmueckasa yacTb pellle-
HuA 3aBeprreHa. OcTaérca JMIIb BbI-
IIOJIHUTHL  IIPOCTble  apudmeTiecKue
J_'[ef/JICTBI/IHI CJIOYKNUTD BBICOTBI IBYX CTOJI-
ooB Bombl 180 Mm + 228 mMm = 408 mm,
IIOJleJIUTh ITOT pe3yJsbTaT Ha 13,6 a
3aTeM elllé pa3 Ha 3, [OJYy4MB B UTOTE
10 mm. XoTd, ckopee Bcero, BOCBMU-
KJIACCHMK CHadaJia IIepeMHOXKUI 13,6 u
3, monmyumn 40,8 u obpanoBasicsa, mo-
HAB, YTO OH Ha BepHOM IIyTu. ExBa Jsm
Takoe cosBnamenme umcen 408 m 40,8
MOTIJIO OBITH CJIydaliHBbIM!

Hnsa Tex ke umrTaTesei, KTO JIIO-
OuT pemarh 3ajgaum B 0OLIEM BUIE,
JIIoBeZIEM OYKBEHHOE peIlleHre 10 KOH-
1l1a, CBEPUB 3a0JHO OTBET C IIOJy4YeH-
HBbIM paHee [OpPU pPeIIeHuN I[IePBbIM
CII0CO0OM.

Pryte B cpemHeMm cocyne «He 3a-
MeTUT» TOAMEHbI BOAbI PTYThIO B
KpalHNX cocyJaX TOJbKO B TOM CJY-
4Jae, KOTJa 9TO He IIPUBENET K U3Me-
HEHUIO JaBJIeHUs Ha Heé. J3Ha4nuT,
MOYKHO CBOOOIHO 3aMEHATb CTOJIO BO-
bl BBICOTOI h CTOJIOOM PTYTHU BBICO-
Toil H, ecyiu BBIIOJHAETCSA PaBEHCTBO:

pogthgH:>H=&h.
P
IloncraBuB B dopmysry (**) BeIpa-
sweHMa H; :&hl n Hs :&h;;, To-
P P

JIYYUM

h2 = &(hl + h3)
3p
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3amMeuyaHUe O ICUXOJIOTUN pemieHuA 3aga4d

VIaTepecHO OTMETUTH, UTO 3a MPO-
HIeIe ToAbl 1 MHOTO pas3 HPOBOINJI
CBOETO pPoOJia TeCTUPOBaHME YUYEHUKOB
U IIperofaBaTesiell Ha STOM 3anade.
VI mpakTudecku BO BCceX cCJydasax Te-
CTUpPyeMble IIOCTyHaJI  OJIVHAKOBO:
3aIlChbIBAJIM CUCTEMY YpPaBHEHUII, II0-
cJie 4ero pellaji e€, BbIXOAdA, B 3aBU-
CUMOCTM OT MaTeMaTUUeCKOM TeXHUKMN,
Ha BePHBbIJ UJIM HEBEPHBI OTBET.

Ilouemy mouTu Bcerja Tak HIpoOUC-
xoauT? Buaumo, cpabaTbiBaeT cBOe0O-
Pas3HBI CTEPEOTUI IIOXO0Jla K pere-
HUIO 3Toi 3amaun. MOMKHO JIM €ero U3-
OeskaTn? OOHO3HAYHBIN OTBET eIBa JIN
cyliecTByeT. B03MOMKHO, KaKYIO-TO
PYKOBOIAIIYIO UJEI0 B ITOM HallpaB-
Jeaun BbIckazaJsa J. Ilojia B xHHUre
«KRak pemate 3anmauy»: «Hacexkomoe
cTapaeTcs BbLIETeTb UYepe3 OKOHHOe
CTEeKJIO ¥ TOBTOpPAeT 3Ty Oe3HaIEx-
HyI0 3aTel0 cHoBa u cHoBa. OHO He
IIBITAETCA BBLIETETb B PANOM pacrHo-
JIOKEHHOe OTKPBITOE OKHO, uepel3 KO-
TOpPOe OHO IIOIaJI0 B KOMHaTy. MbIib
zIericTByeT OoJjiee pa3yMHO: IIOIIaB B
KJIETKY, OHa IIbITAeTCA MIPOTUCHYTbCHA
MEXKIy OIHUMM TIPYThbAMU PELIETKH,
3aTeM Mexny apyrumm u T. n. Omna
BapbUpPyeT CBOM IIONBITKM, UCCIENyeT
pas3JMyHble BapMaHTBL UYeJOBEK yMe-
€T, BO BCAKOM CJIy4dae, JOJIXKEH YMEeTb

MEHATb CBOM IIOAXOJ IIpU pelleHUn
3a7ad4 enié O6ojsee pa3dyMHO, yMeeT MC-
CJe0BaThb Pal3JIMYHbIe BO3MOMKHOCTHU C
GOMBbIIMM TOHMMaHUeM. YesoBEeK I0JI-
JKEH YMEeTb YYMUTBhCA HA CBOMUX OIINO-
Kax U HepgocraTkax. “IIbrraiicd, IIbI-

Tajica cHOBa” — B DTOI IIOTOBOPKeE 3a-
KJIIOYEH COBET HAPOJHON MYJIPOCTIH.
Hacexkomoe, MBIIIIb 1 YEJIOBEK CIEAYIOT
9TOMY COBETY, HO €CJM y OZHOTO IIO-
Jy4yaeTcsa OoJiee YCIIEIHO, YeM y APY-
TMX, TO BTO HPOUCXOAUT IIOTOMY, UTO
OH BUJOM3MEHdAET CBOI0 3axady Oojee
Pa3yMHO».

Peuienue 3aga4d CIIOCOOOM 3aMeHbI

Ha sToM MmosxkHO OBLIO OBI 3aBEp-
IINTH pPacckas, HO 3JeCb BIIOJHE
YMECTHBIM IIPEJICTABJIAETCA BOIPOC:
MOKHO JIM JpyTMe 3aJady pelaTb
pas3obpaHHBIM BbIlle crocobom? B ka-
KX CJIy4adAX 3TOT CHOCO0 II03BOJIAT
CYIIIECTBEHHO  YIIPOCTUTH  peIleHue
3agaun? OxasblBaeTcda, NOPaKTUIYECKU
BCe 3aJa4lM Ha COOOIIAIOLINECH COCYAbI
MOJKHO PEIIUTb CII0COOOM 3aMeHBbl,
NPUYEM BO MHOTUX CJIydasdxX TaKoe
pellleHre IPUBOAUT K OTBETY ObICTpee,
YeM TPaIUIVOHHBIN CII0CO0.

ITonpoOyem yOenmTbca B 3TOM Ha
[IpyMepe pPelleHns ABYX 3ajad.

3amaua 1. B omgmHaxoBble cooOIra-
IOIIVIECA COCYAbl HAJMJIM PTYTh, IIOBEPX
HEeE€ B OIMH COCYJ[ HAJIMIM CTOJIO MacJa
BeicoTOr h; = 48 cm, a B Apyroi —
cTos0 KepocuHa BbICOTOI hy = 20 cMm.
Omnpenennre pa3HOCTb YPOBHEN PTYTHU
B o0oux cocyzax. IlmoTHOCTH pPTyTH
p = 13,6-103 KI‘/M3, IIJIOTHOCTh MacJja

3 3

p1 = 0,910" kr/M , JIOTHOCTb KepoOCu-
ma po = 0,810° xr/m’,



ITorenmmasn. MaremaTtura. Pusnka. Madopmatura Ne 03 (111) 03.2014

Peutenne. JlobaBuM cHayaJjJa B Jie-
BBIII COCYJZ CTOJO Macjia BBICOTON hi
(puc. 3). Ilpu asTOM ypOBeHb PTYTU B
IIPaBOM COCYyJZle OKasKeTCs BBbIIIe, IIpU-
4EéM pPa3HOCTb YpPOBHel OyneT paBHa

Econ xe mobaBuUTHL B IIpaBbIi CO-

cyn cToJO KepocuHa BBICOTOI hg, TO
MIOOHMMETCS YPOBEHb PTYTU B JIEBOM
cocyne. OueBUAHO, UTO B BTOM CJydae

Pa3HOCThL ypoOBHelN paBHa Hgy = &hz.

HetpyaHo noramaTtbecs, 4TO IIOCJTE
IOJIVBaHUA KUIKOCTell B obDa cocyna
MCKOMAas Pas3HOCTb YPOBHEN PTYTU

AH = H, —Hy = 2=/l _ o

OrBer. 2 cMm.

3agmaya 2. Pryrs Haxomutca B
U-obpasnoit TpyOke. Ilmomans ceue-

BBICOTE CTOJI0A PTYTU, OKa3bIBAIOIIETO
TaKoe ’Ke JaBJIeHle, KaK U JaBJIeHUe
Macja BbICOTOM hj. BbicoTa Takoro
P1

—h.

Yo,

cronba pryTu paBHa Hj =

HISA JIEBOTO KOJIEHa B TPU pasa MeHb-
e, 4yeM npaBoro (puc. 4a). YpoBeHb
PTYyTM PAaCIOJIOKEH HA PacCTOAHUN
h = 0,3 M or BepxHero Kpas JEBOTO
KoJeHa TpyOku. Ha cKoJbko mnomuuM-
MeTCs YpPOBEHb PTYTM B IIPaBOM KO-
JIeHe, ecJIM JieBoe KOJIEHO TPYOKM I10JI-
HOCTbIO 3aJIUThb BOMOI?

Pemenne. Criocob 3ameHbl U B
9TOI 3ajzlayde II03BOJIAET ObICTPO Ipuii-
™ K oTBeTy. OD0O3HAYMM VICKOMYIO BbI-
COTY IIOI'bEMA PTYTU B IIPABOM KOJIEHE
Hi (puc. 46). Torma ypoBeHb PTyTHU B
JIEBOM KOJIeHe II0Ji JaBJIeHueM cToJjba
BOJBI BBICOTON h( omycturca Ha 3Hj.
OTO ciyenyeT U3 YCJOBUA HeC)KMMae-
MOCTM SKMUAKOCTM: IIPW YMEHBIIIEeHUN
o0BbEMa PTYTU B JIEBOM COCyZle O0OBEM
PTYyTM B IIPaBOM COCYJZe BO3PacTET Ha
TaKyI0 "Ke BeJMUMHY; IJIOIaJb cede-
HIA JIEBOT'O KOJIEHa II0 yCJIOBUIO BTPOE
MeHbIIle IIPaBOro, I[03TOMY YPOBEHb
PTYyTM B JIEBOM KOJIEHE OIIyCTUTCH Ha
paccTosaHMe, B TpU pasa OoJiblllee, yeM
IIOJHMMETCA PTYTb B IIPaBOM KOJIEHE.

Takum obpasom, hy = h + 3H;.
Ecnn Temepp 3aMeHUTBH CTOJIO BO-
IIbI BBICOTOW h( CTOJIOOM PTYTHU, BBICO-

Ta Koroporo H =&h0, TO PTYTh,
0



ITorenmmasn. MaremaTura. Pusnuka. MadopmaTnra Ne 03 (111) 03.2014

HaxoamBHIasacsa B U-o00pas3Hoil TpyOKe
TaKOlM «IOJMEHbI» HE 3aMEeTUT, 3aTO

S 38
h

13 puc. 4 ¢ Bunno, utro H = 4H;. 3anm-
CaHHBIE BBIIIE YPaBHEHUSA II03BOJIAIOT
OoIpenesInTb UCKOMYIO BBICOTY:

Hy = p - 5,8 MMm.
4p —3p

Otger. 5,8 MM.

Crioco6 3aMeHBI MOMKHO YCIIEIITHO
IPUMEHATb ¥ B JPYIUX CJydasdx.
Hanpumep, niaBamwiiee Tejgo yxnobHO
3aMEHATb SKUJKOCTBHIO, BBITECHAEMOIL
MIOTPYsKEHHOJ YacThIO TeJia.

3amaua 3. B oxgHO 13 KoJeH
U-o0pasnHoit TpyOKM OAMHAKOBOTO ce-
YeHUdA, YACTUYHO 3aIIOJIHEHHOI BOJO,
OIIyCKAaIOT ILJIaBaTh KYCOYEK JepeBa
maccort m = 10 r. Ha kakywo BwICOTY h
IIOJHUMETCA yYPOBEHb BOJBI B TPYOKe,

ecan eé ceyenme S =10 em ?

IIOBEPXHOCTM PTYTU B 00OUX KOJEHAX
TpyOKM OyIyT HA OJHOM yPOBHE.

Pemenne. Ilo 3akony Apxumena
KyCO4YeK ILJIaBalollero JepeBa BbITEC-
HAET CBOeJl IOrpysKEHHOJ YaCTbIO
Maccy BOJbI, PaBHYIO Macce m B3TOro
kycouka. CienoBaTesbHO, IIPU JOJIM-
BaHMM B OJHO M3 KOJIEH BOJbI MaccCOM
M YypPOBeHb BOJABLI B TPyOKe MOJHUMET-
CA Ha TY K€ BBICOTY, YTO U IIPU OIIyC-
KaHUM KYyCO4YKa JepeBa MacChl M.
O0BEM BOABI Maccoil m paBeH

m
v="",
£
rme pp — IUIOTHOCTb BOJBI, IIO3TOMY
JICKOMasdA BbICOTa
m
h = = 0,5 cm.
2 poS

OTtser. 0,5 cm.

OaunvMnmanHas 3amada

B 3akusioueHme paccMOTpuM 3aja-
4y, Openjarabilylocs Ha MOCKOBCKOIL
TOPOJCKOI OJMMIINMazie HIKOJIbHUKOB II0
dusure B 1999 rony. IlpuBeném b
aBTOpCcKoe pemleHne. Eciamu umraTesto
IIPUIIEJICA II0 AyIlle OIMCAHHBIN B CTa-
The CII0cO0 3aMeHBbI, TO, BOBMOKHO, OH
OpUAET K OTBETy B 3azade 3HaA4IM-
TeJIbHO ObIcTpee, 0e3 MCIOJIb30BaHUA
MaTeMaTUYeCKUX nnpeobpa30BaHNIA,
MIPaKTUYECKN YCTHO.

3amaga 4. Cucrema U3 ABYX C000-
IIAIINXCA  BEPTUKAJIBHBIX  VJIVH-

IPOB, 3aIlOJHEHHBIX KUIKOCTBIO IIJIOT-
HOCTU p, 3aKpbITa IIOPLIHAMU MacChl
M; n Ms. B mososkeHUM paBHOBeECUA
TIOPIIIHM HAXOJATCA Ha OJHOI BBICOTE.
Ecom Ha nopmesns maccsl M; modgo-
SKUTb TPy3 MacChl M, TO TIIOPIIEHb
Maccel Mo mnomHMMeTCA IIOcJe ycTa-

HOBJIEHIA PpPaBHOBECUA Ha BBICOTY h
OTHOCHUTEJIbHO HAa4YaJIbHOT'O IIOJIOMKEHIA.

Ha kakyo BBICOTY IIOOHMMETCS OTHO-
CUTEJIbHO  HAYAJbHOTO  IIOJIOYKEHU:A

paBHOBecUsa IOpIIeHb Maccbl Mj, ecan
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IPy3 MaccCbl M IepeJoKUTb Ha IIOp-
meHb macchl Mo? Tpennsa Her.
Pemienne. Ilycts mocsie Toro, Kak
Ha TIIOpLIIeHb Maccoir Mj; mosjosnim
IPpy3 Maccoil m, 3TOT IOpPIIeHb OIly-
cTmwiica Ha paccrogHue Ahi, a BTOPOII

IIOpIIeHb IIOAHAJCA Ha BbICOTY Ahg
OTHOCUTEJIbHO HAaYaJIbHOTO ITOJIOMKEHIS.
IIpu pToM mepemnas ypPOBHEN KUJIKO-
cTu B cocynax Oyner paBeH Ahj + Ahg,
a pPas3HOCTb MaBJIEHUII, co3JaBaeMasd
STUM IIepenasioM ypOBHel, OyIeT KoM-
IIEHCUPOBATHCA N0OABOYHBIM JaBJIEHU-
€M, KOTOopoe CO3JaéT rpy3 Maccoil m,
JIesKaInuii Ha nepsoM nopirHe. OTcooga
IoJIy4aeM ypaBHEHUE:!
p9(Ahy + Ahg) = mg/S1.

3xech S1 — MmIOMIAAb MOPIIHA MacCOoii
Mi. Jajee, Tak KaK O0OBEM »KUIKOCTU
0]l TOPIIHAMM HEe W3MEHWJICA, TO
CIIpaBEeAJIMBO COOTHOIIIEHNE!

S1Ah1 = S2Ahs,
roe Sg — ILIOIIAAb IIOPIIHS MacCoii
Ms. Bblpaskad M3 BTOPOro ypaBHEHUA
BesmunHy Ah] ¥ TOACTaBIAA €€ B

IIepBoe YypaBHEHMe, HaMJEM BBICOTY,
Ha KOTOpYIO IIOAHUMETCS IIOpIIeHb

maccoit Ms:
m
Ahg = ————.
P81 +S9)
IIo ycsioBuio 3ajaum 9Ta BeJIMUMHA
paBHa h.

IIyctes Temepb rpys3 Maccoil m Io-
JIOSKMJIIM Ha TOpIIeHb Maccoit Mo.

IIpoBogsa aHAJIOTMYHBIE pacCysKIe-
HISA, MOYKHO YeCTHO HaWTHU BBICOTY
Ah{, Ha KOTOPYIO NPV DTOM IIOTHMMET-

ca mopieHb Maccoyt M. OnHako, 3HaA

BbIpaskeHne s Ahg, OTBET MOYKHO
IIPOCTO yrajaTb. JlelicTBUTEJIBHO, B
paccmaTpuBaeMoli cCUCTeMe BCE PaBHO,
KaKOJl IIOPIIEHb CYUTATh <II€PBBIM», a
KaKOl — «BTOPBIM». SHAYUT, IJA TO-
ro, I{'1‘06131 IIOJIy9UThb OTBET, MOMHO
IIPOCTO IepPeHyMepoBaThb BCE BeJINYM-
Hbl B IIOcJIeflHell popMmyJie, TO ecTb

3aMEeHUTb BCe MHIEKCHI «1» Ha MHIEeK-
cbl «2», 1 HaoOOpoT. B mrore nmosmyyunm

AR =— "  —Ahy =h.
P8y +87)

VlTak, ecam MOOJIOKUTH TIPy3 Mac-
coil m Ha 1moplieHb Maccoii Mg, TO
rnopureHb Maccoil M; nogHuMeTcAa OT-

HOCUTEJIBHO HAYaJIbHOTO IIOJIOYKEHUSA
Ha TaKyM ’Ke BBICOTY h, Ha KakKylo

nogHMMAaJICA HoplleHb Maccoyt Mo, Ko-
ra rpys3 Maccoil m KJaJiy Ha IOPIIeHb
maccou Mj.

OrBert. Ha BrICOTY h.

IlopBeném KpaTKMit UTOT.

VIzyoskeHHbIll BhIIIIE CIIOCOD 3ame-
HBI TI03BOJIMJI PELIUTh Pas3HOoOOpa3HbIe
3aflauM Ha coobIamlmecsa COCynbl,
IPUYEM B HEKOTOPBIX CJydadx pellle-
HI€ OKa3bIBAJIOCh KOpOdYe CTaHIapT-
Horo. Ho Ha Hamr B3rJadAn, He MeHee
BasKHO U TO, YTO B IIpOIlecce pelleHU:A
MBI IPUKOCHYJUCH K (PU3MUUECKU IIpe-
KpPaCHOMY: OPUTMHAJBHOM  JIOTUKE
paccysknenuii. A KpacoTa JOIMYeCKUX
IIOCTPOEHNUI B HayKe, II0 CJIOBaAM aKa-
nemuka A.B. Murgasa, aHajor ogyxo-
TBOPEHHOCTU B McKyccTBe. O TOM, Kak
IposABJAETCA KpacoTa B HayKe, OH
HamomMcaJT B CBOeMl 3aMedaTeJIbHOMI
kHure «llomckm wMCTUHBI», KOTOPYIO
MBI HaCTOATEJIbHO PEKOMEeHAyeM Y-
TaTeJIAM.
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3agaum AJs CaMOCTOSTEJIHLHOTO pelleHns

1. B U-ob6pas3Hoit TpyOKe onamHa-
KOBOI'O CeYeHUs HaXOOUTCA PTYTh.
Ha ckosbKO mOBBICUTCA YPOBEHbL B
IpaBoli 4acTu TPYOKM, ecyu B JIEBYIO
HaJUTh BOJBI TaK, 4TOoOBI OHa oOpa-
30BaJia cToJi0 BbICOTOM 13,6 cm? (OT-
Bet: 0,5 cm.)

2. Ilarb oOgMHAKOBBIX COOOIIAI0-
IIMXCA COCYJZOB (puc. D) 4aCTUYHO 3a-
IIOJIHEHbI BOAOM. B ommH m3 cocynoB
JOJIMBAIOT CJIOMI KepoCUHa BBICOTOM
h = 25 cm. Ha CKOJBKO IIOQHMMETCS

YPOBEHb BOJBI B OCTaJbHBIX COCyZaxX?
(OrBerT: 4 cMm.)

Puc. 5

3. BepTuraJpHO pPaCIOJIOYKEHHAA
U-obpaszuasa TpyOKa OIMHAKOBOIO cede-
HIUA YaCTUYHO 3aIl0JHEeHa PTYTbIO, Ipu-
4€M JIEBBIVI KOHEIl TPYOKM BBIIIIE YPOBHA

prytu Ha hy = 50,2 cM, a OpaBblii — Ha
he = 25 cm. B oba KoJsieHa TpyOKM HaJm-
BalOT BOJY TaK, YTO OHM OKAa3bIBAIOTCH
IIOJIHOCTBIO 3aloJHeHHbIMM. Ha Kakyio
BeJuMHy Ah TIlepemMecTuTCsa YpPOBEHb

PTYyTM B JIEBOM KOJIeHe TpPyOKM, ecsm
M3BECTHO, YTO PTYTb U3 HEro He BbITeC-

HAeTcA NOJHOCThIO? IljoTHOCTE pPTYyTH
p = 13,6 I‘/CM3, IIJIOTHOCTb BOJBI
po =1 I‘/CMS. (OtBert: 1 cm.)

4. B coofmarmmxcsa —cocygax
HaxXoauTcsa pTyTb. JuameTp OIHOTO
cocyza B dYeThIpe pasa OoJibIlle amua-
MeTpa Apyroro. B yskwuit cocyn HaJu-
BawT cToJ0 BoAbl BhicoToir h = 0,7 m.
Ha crosbko mnopgHuMeTca ypOBEHb
PTYTM B OIHOM COCYZeEe UM OIIyCTUTCA B
npyrom? (Otet: 3 mMm; 4,8 MM.)

IOMmop HOmop Hmop HmMmop HOmop Hmop

IIpyauaa comHeHUA

— Ilouemy BBI OIO37aJM Ha IIOJTOPa dYaca?

— Co MHOJI cIry4myiach IpeHenpPUATHAA VICTOPUA: S BbITAJ 13 OKHA.

— C Kakoro ke sraxka?
— C cenbmoro.

— VI aT0 3aHAN0 y Bac moJiTopa daca?



