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BBepeHue

B nanHOM paboTe paccMaTpuBAaIOTCS CBOMCTBa CBOOOJHOM
MOBEPXHOCTU KHUJKOCTH, U O CHJIE TOBEPXHOCTHOTO HATSIKEHHUS.
Cy1miecTBOBaHME OSTON CHJIBI TMOJTBEPKIAET OOJBIIOE KOIUYECTBO
OTBITOB, ONMKMCAHHBIX B paboTe. A TakKe MPUBOIUTCSA NMpPUMEP pacyeTa
KOd(pUIIMEHTa TOBEPXHOCTHOIO HATSHKEHUSI W MCCIEJOBAHHUE €r0
3aBUCUMOCTH OT TEMIEpaTyphl, OOJIBIIIOE KOJIUYECTBO OIMBITOB, B
KOTOPBIX MOXXHO CPaBHUThH MOBEPXHOCTHOE HATSKEHHE BOJBI M MacJja.
Hanbonee 3HAUUTENBHBIM HCCIECIOBAaHUEM  SIBISIETCA  MOBEJCHHE
xuakoctd B Kocmoce. HeoObryHOE COCTOSIHME BOJIBI TIPU OTCYTCTBUU
BeCa TAaKXKe OOBICHACTCS CYIIECTBOBAHWEM CHJIbI ITOBEPXHOCTHOIO
HATSDKEHUS, a CaMO€ TJIABHOE, MOATBEPKJICHHUE, YTO €IMHBIC 3aKOHBI
IIPUPOJIBI BEPHBI U U1 3€MIIM U JJ1s1 BCe BCeneHHOM.



MoBepxHOCTHOE HaTshkeHue Boabl B kocmoce.(1)

CryTHUKH, CTaHIIMH, KOpaOJIM HA KOCMHUYECKHX OpOMTaxX U BCE YTO B HUX
HAXOJUTCS, TPUOBIBAET B HEBECOMOCTH. B ATOM COCTOSTHUU Teiia TEpsIOT BEC, a B
KUJKOCTSIX M Ta3ax MCUe3aeT BBITAIKUBAIOIIAS CUJIA, KOTOPYIO 3HAMEHUTHIN
npeBHerpedeckuil yaéHueii Apxumen oTkpbut 6osee 2000 mer Hazan. Ilo 3akony
ApXHMena BBITAJIKUBAIOIIASI CHJIA PABHA BECY JKUJIKOCTH BBITECHEHHOW TEJIOM, HO
B KOCMOCE HET Beca, IOTOMY U
| HeT BeITaNIKMBarOIEH CUITBI.

Hcue3znoBenue BEca
IPUBOJUT K TOMY, UYTO MHOTHE
dusznueckue  Mpolecchl B
KUAKOCTSIX MPOTEKAIOT HE TaK
KaKk Ha 3emJiie. [loBenenue ten
JUIIEHHBIX  Beca  HM3y4aer
HOBO€ HAy4YHO€ HampaBJICHUE
« Dusnka HEBECOMOCTH ». B
HEJAIEKOM Oymymiem B
KOCMOCE CTaHyT paboTarTb
MIPOMBIIICHHBIE  YCTAHOBKHU
JUISl TIPOM3BOJACTBA KPUCTAJIJIOB, CIUIABOB U JAPYTUX MATEPHUAIOB C YHUKaJIbHBIMU
CBOMCTBaMHU, KOTOPbIE HEBO3MOXKHO IMOJYYHUTh B 3€MHBIX yCIoBUAX. ['psaér spa
KOoCcMHYEeCKUX (aOpuK U 3aBOJOB, a MPAKTHUYECKH BO BCEX KOCMHYECKHUX
TEXHOJIOTUAX MaTepUalbl MPOXOAIT Yepe3 KUIKYIo a3y paciuiaBa Wik pacTBOpA.
[ToBenenue XuAKOCTH Ha OPOUTE BO MHOTOM 3aBUCHUT OT PabOThl KOCMOHABTOB.

[lute B KOCMOCE HPHUXOAMUTCS HHaye, yeM Ha 3emiie. CorpeBarb BOAY H
rOTOBUTh 4Yall TOKe. MBITbCS, U
mapurcsi B 0OaHe  TOXe
MPUXOJUTCS IO HHOMY.

Jlaxxe Karelbku II0Ta,
OOMJIBHO BBICTyHAIOIIME Ha JOY
KOCMOHABTa MPU  3aHITUSIX
(GU3KyIbTYpOil, BEAyT ceOsi He
Tak kKak Ha 3emie. Kakas xe
cujia IPaBUT KUJIKOCTbIO?

Bce mpeamersi Ha 3emiie
HaxoJsATCA  MOJA  JCHCTBUEM
. CWIbl TsKeCcTH. VIMEHHO oOHa
3acTaBIISIET MMOTOKU BOJIBI MAJIaTh C TOPHBIX CKJIOHOB. [loBeneHue e MoKosencs
XKUJKOCTH Ha 3eMJIE€ OIpEIEsieTCsl B OCHOBHOM JBYyMs cuiiamu. [lepBas — 3To Bec.
MpI 3HaeM, 4yTO BEC Ha 3eMJIE MO BEJIIMYMHE PaBEH CUJIE TsKECTU. brnaromaps Becy
MOBEPXHOCTh MOKOSIIEHCA KUJKOCTH B 3€MHBIX YCIOBUSIX CTPEMUTCS HPHUHSTH
TOpU30HTAJIbHOE ToJIoKeHHe. Kak Obl BbI HE HAKIOHSUIM OYTHUIKY WA TpaduH C
BOJIOM, TTOBEPXHOCTH BOABI OYIET OCTaBATHCSI TOPU3OHTATHHOM.




Bropas cmima — 3TO cwia MOBEPXHOCTHOTO HaTsDKEHHS. braromapst ei
TIOBEPXHOCTh BOJIBI BEIET ce0s KaK HATsSHyTas, diacThyHas IiéHka. CraibHas
UTOJIKA WJIU JKeJIe3Has CKpeIlKa CIIOKOWHO TUIaBaeT Ha IMOBEPXHOCTH BOJBI, XOTS
KeJle30 HAMHOTO TsDKeJiee BOJIBI WX Beca SBHO HE XBaTaeT, 4TOOBI MPOJABHUTH
BOOOpakaeMyro TUIEHKY.

Cunia Beca M cuJia MOBEPXHOCTHOI'O HATSKEHUS MOCTOSIHHO COMEPHUYAIOT
Ipyr ¢ apyrom. Bec crapaercs pasnuTh BOAY, MOBEPXHOCTHOE HATSIKEHUE
Ha00OpOT cTapaeTcs coOpaTh U CTAHYTH B IIIap.

Korna Bombl Manio moOexaaeT MOBEPXHOCTHOE HATSKEHUE, U Mbl MOXKEM
HaOII0JIaTh CBEPKAIOIIME Ha COJIHIIE KaIlJld POCHl WM JIOXKIS Ha JIUCThIX W
JenecTkax IIBETOB U pacTeHud, a 3¢ eKT cmayuBaHus HE Aa€T BOJSHBIM
KareinbKaM YImacTh Ha 3eMITIO.




Ha oxono3emHO#l opbure Bec Hcue3aeT, OCTaTCsi TOJBKO MOBEPXHOCTHOE
HaTsDKeHue. 1 B 9TOM OCHOBHas MpUYMHA PA3IMYHOTO MOBEACHUS >KUIKOCTH Ha
3eMJie U Ha OpOMTANbHOW CTaHIMU. B HEBECOMOCTH HENb3s BBUIUTH BOAY W3
cocyza, ¥ TOTOMY KOCMOHABT JJa)ke HE MOJKET BHIIUTH BOJAY M3 CTakaHa, M HAIHUTH
e€ B CTaKaH MOKET TOJIBKO T0J] HAITIOPOM.

A xakyro GopMy NpUMET KHUAKOCTb
B KOCMOCE, NPEIOCTABJICHHAS camMa
ce6e? Kammst Boabl, KOTOpYIO
BbIJABJIMBAET KOCMOHABT u3
LIIPULA, IIOCTENIEHHO pacTeéT U
npuHuMaeT ¢opmy cheprl. Cumna
ITIOBEPXHOCTHOIO HATSKEHUS
CTSATUBAET KUJKOCTh B AP, B 3TOM
ciaydyae €€ IIOBEPXHOCTb HMEET
HaUMEHBIYIO IJI0IA/Ib, a,
CJIeI0BAaTEIbHO, M MOTEHLIHAJbHAS
SHEPrus TMOBEPXHOCTHOW TIEHKHU
MHUHUMAJIbHA. OJTO W3BECTHO M3 OCHOBHBIX 3aKOHOB MpUpoOAbl. Bcedkoe Temno
CTPEMUTHCS K PABHOBECHIO, IIPU KOTOPOM €T0
sHeprus MUuHUManbHa. O4eBUAHO, 4TO cepa
U eCTh Ta ecCTecTBEHHas (opma, KOTOpYIO
MPUHUMAET CBOOOTHAS Karuis B
HEBECOMOCTH.

WNHTepecHO, YTO My3BIPBKH BO3/yXa,
KOTOpPbIE MOXHO BIYTh BHYTPb BOJSIHOTO
mapa Toxke uMeroT cepudeckyro Gopmy. U
BOJSIHBIM IIApOM W MY3bIPbKOM BO3/yXa
YOPABJISIET CHJIA MOBEPXHOCTHOrO HaTskeHus. lly3bIp€k B JKHOKOCTH — 3TO
BOJSIHOM IIapUK B BO3JAyXe TOJbko HaoOopotr. Illap ycToWuMB, €ro MOKHO
IPOTKHYTh TPYOOUKOM, HO OH BCE paBHO COXpaHseT cBOO GopMy. HyxHbl ycunus
YTOOBI Pa3pylIUTh IIap, K IPUMEPY, 3TO MOXKHO clenaTb OOpMaIIMHON, KOTOPYIO
KOCMOHABThl TPEIyCMOTPUTEIHLHO 3aXBAaTUIM Ha OOpT CTaHIMH, 3yObl MOTYT
3a0onetb U B KocMmoce. WM miap paspymiaercsi He cpasy, CHIbl MOBEPXHOCTHOTO
HATSKEHUS NIPaBAT B MUPE HEBECOMOCTH.




Bce MbI 3HaeM, 4To nociie 10Xkl KaroThl aBTOMOOUIIEH, CTEKJIa OKOH YCESIHBI
karisiMu. C TOYKY 3peHus (PU3UKHU TpaHuIla, o KOTOPOU KAl COMPUKACAETCS C
MOBEPXHOCTBIO TBEPAOTO TeJIa, HA3bIBAECTCS TOBEPXHOCTHIO
paznaena a3, KUIKOU U TBEPIOH. -
VYros Mex1y MOBEPXHOCTBIO Kall-
JIA U TBEPAOU ITOBEPXHOCTHIO Ha-
3BIBAIOT YIJIOM cMauuBaHus. Ecin
3TOT yroJ MeHblie 90 rpagycoB u
KaIlIsl YaCTUYHO PACTEKAETCS 110
MOBEPXHOCTH, TO TOBOPSIT UTO KHU-
JKOCTb XOPOILIO CMaYyUBAET MOBE-
pxHOCTh. BoJia cMaunBaeT CTeKIIo,
MOTOMY YTO MOJEKYJIbl B MOBEPXHOCTHOM CJIO€ BOJbl CUJIbHEE MPUTATHUBAIOTCS
MOJIEKyJIaMU CTeKJa, 4YeM MoJieKyJamu camoil Boabl. Eciaum yron Oomnbme 90
IpayCcoB, TO KaIlisl CTSATUBACTCS B CIUTIOIICHHBIA TOJ IaBIICHUEM COOCTBEHHOTO
Beca BojsiHOW miap. UM 31ech yxke Cuiibl NPUTSIKEHUS MEXIY MOJIEKYJIaMH BOJIbI
CUJIbHEE, YeM CHWJIbl MPUTSHKEHUS MOJEKYJ BOJIbI Y MOBEPXHOCTH, DTH CHJIBI B
HEBECOMOCTH pabOTAaOT, TAK K€ KaK U Ha 3eMJIE.

B xocmoce mecodHble 9ackl BeIyT ceOsi COBCEM
HE TaKk Kak Ha 3emJje. Ha mepBbIil B3MISIL YacTHIIBI
MeCKa JOJDKHBI ObITh BO B3BEIIEHHOM COCTOSIHUU, HO
NMECYMHKM CHENWINCh JIPyr, C Jpyrom oOpa3ys
equHoe 1iesoe. OHM HE TOJIBKO HE TIEPECHITAIOTCS B
Ipyryro konby, HO H HE XOTIT pPaBHOMEPHO
3amoaHUTh 00BEM KOIOBI. B OoTCyTCTBMU Beca CHMITBI
MEXMOJICKYJIIPHOTO  TPUTSDKCHHUS  3aCTaBIISIOT
NECYMHKN caumaTthes. [Ipu TPUKOCHOBEHWHM PpPyK KOCMOHAaBTa K dacaMm
MUKpPOBHUOpAIIMK KOJOBI BCTPSIXMBAIOT YACTHUIIBI, U OHU IMPUXOIAT B JIBIKCHUE.
MoJteKyJbl BOJBI MOKHO YIIOJIOOMTh YaCTHUIIAM TECKA, OHM TOXE MPHUTITUBAIOTCS
Ipyr K JApPyry, HO CTOMT WM BCTYIUTh BO B3aMMOJCHCTBHE CO CTEKISTHHOU




INOBCPXHOCTBIO, KdK B 3JTOM MCCTC B I[eI\/IICTBI/Ie BCTYIIAKOT CHJIBI B3aMMHOTO
MNPUTAKCHUA BOJAbI U CTCKIIA.

Tenepp mocMoTpuUM, KyJa MOOEKUT HaIll
pacTSIHyThIA Y3KMMH IIJIJACTUHKAMU  BOJISTHOM
mapuk. KOCMOHaBT pa3BOAUT HX, M Karuisd
YCTpPEMIISIETCS TyJAa, TAE€ Ha PUCYHKE BepX. XOTs
MbI YIIOTPEOUIIU CIIOBO BEPX, HAJI0O HATIOMHUTb,
YTO MOHATHE BEpXa U HU3a B KOCMOCE YCIOBHOE.
Tenepp pa3BeéM BEpXHUE KOHILBI IUIACTHUH H
BOJa ycTpeMmuThcs BHHU3. l[louemy nBmxkymen
CUJION BOJSIHOM KaIllu SIBJISIETCSI BCE TaKU CUJIa MOBEPXHOCTHOIO HATSIKEHUS,
KOTOpasi CTSATUMBAET BEPXHIOK M HIKHIOK IMOBEPXHOCTh Karuiki. Yem MeHbliie
paccTosiHMEe MEXAYy IUIACTUHKaMH, TEM MEHbIIEe paguyc MOBEPXHOCTH, a,
CJIe0BaTEIbHO, CUIIbHEE TOBEPXHOCTHOE HATSXKEHHME U KaIulsl yCTpeMIIsieTcsl Tyaa,
rae yxe. CTOUT 3alOMHUTH MPOCTOE MPABUIIO: TaM, IJle TOBEPXHOCTh XKUJKOCTH
crubaeTcsi CuibHEH, TaM U OOJIbIlIE CUJia TTOBEPXHOCTHOTO HATshKeHUs. [loaTomy
Majble BOJSIHBIC IIAPUKU TPyJHEE pa3pyluTh, uyeM Oosbinne. Hebombiiue
BOJISIHBIE IIAPUKU JOBOJIBHO CTAOWIIbHBI, UX TPYJHO 3aCTaBUTh MOHKATh TAJIUIO U
IIPOTUCHYTHCS B OTBEPCTHE MEHBIINX PAa3MEPOB WJIK CMOYUTH HX.

Mbl  3HaeM, UYTO Ha 3€MJI€ JKUpHas
MOBEPXHOCTh IUIOXO CMAayuBaeTCs, a KakKk B
kKocMmoce? XOTS MOBEPXHOCTh IJIACTUIIMHOBOIO
iapyKa *KUpHas U IUI0XO CMAuMBaeTCs, OHA BCE
PaBHO yJEep>KMBA€eT BOJASIHOM I111ap, Ha 3eMJIe BOJa
cpa3y ’ke CKaTmiiach Obl C HEr0, HO B KOCMOCE
BOJSIHOMY IIAPUKY JOCTATOYHO JIa)kKe HeE
6ompmmoro 3¢gdexkra cmaunBanusi. M3 BoasHOTO
[IapyvKa MO>KHO CJI€JIaTh COCYJl CO CTEHKaMHu W3
BOJIbI KOCMOHABT, CJIOBHO CTEKJIOAYB BbIIyBaeT B KaIlJIIO BO3AYX M COCY] TOTOB.
ToJIbKO BOT €ro ropJIoBUHA MPUIIKILIA K TUIACTUIINHY.

He TOombko MBI, HO W  KHAKOCTb
MPEANOYUTAET MECTA, TIE MOTEIUIEW, U B KOCMOCE
OHa HE M3MEHSET CBOMM IpuBbIUKaM. JlocTaB u3
XOJIOAUIbHUKA MJIACTUIIMHOBBIN iapuK,
OXJIAXIEHHBIM 110 TemnepaTypbl -20 Tpaaycos.
Mexay HUM U APYTrUM IUIACTHUJIMHOBBIM IIAPUKOM
KOMHATHOM TeMIEpaTypbl OH IOMEIIAET BOJSHOU
mapuk. Boxe Temio HpaBHUTCS, OHa CHUJIbHEE
oOHMMaeT TEMIBIN MAapHK, YeM ero codpaTta ¢ MOpO3a, a HayKa TaKoe MPUCTpacTue
OOBSICHSIET TaK: C YBEJIIMUYCHHEM TEMIIEPaTyphbl CUJia MOBEPXHOCTHOTO HATSKCHUS
YMEHBIIAETCS, TTO3TOMY TPeOyeTCs MEHbBIIE YCHIIUN, YTOOBI PACTSHYTH BOJHYIO
MOBEPXHOCTh CO CTOPOHBI TEIUIOrO IIApUKA, OHA CTAHOBMUTCS OoJiee MOAATIUBOM.
Ecnu pa3zBecTu mapuku v pa3opBaTh BOJAHYIO KaIliio, TO Ha TEMIONW MOBEPXHOCTH
ocTaHeTCs OOJbIIe BOJIbI, YEM Ha XO0J0AHOM Inapuke. ['oBopsT: « Tepnenue u Tpyn
BCE MEPETPYT» K KOCMOCY 3TO U3PEUEHUE UMEET CaMO€ IpsIMOE OTHOIIEeHUE. J[axe
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IUIOXO CMauyMBaeMblil IJIACTUJIMH Ha 3EMJIC, B KOCMOCC MOXHO ITOJIHOCTBIO HJIN
IIOYTH ITOJJHOCTBIO 3aKyTaThb B BOJAAHYIO OACIKIAY, CCJIIK €TI0 A0JII'O MAKAaThb B BOAY.

I/I3yanI> KHNIKOCTh B KOCMOCE MOKHO HC TOJBKO C IIOMOIIBIO OIIBITOB, AAXKC
JIJIAKOMCTBA MOT'yT MHOI'O€ paCcCKa3aTb O CMa4rMBaHWHU B HCBCCOMOCTH. Mez[ —3JTO Ta
KC€ XKHMIAKOCTb, HO TOJIBKO OYCHb BA3Kasd, OH TaKoM Ke T)Il“y‘—IHfI, KaK 1 Ha 3€MJIC U
BECTH ce0s1 Ha HepBBII\/’I B3IV JOJDKCH TaK KC, HO HCT MOXHO YBHU/ICTb, KaK OH
BBICOKO CMOYMJI CTCHKH 6aHKI/I, Ha 3EMJIC TaKOC BbI BPAJ JIM YBUIUTC.




CBo60oaHasi NOBEPXHOCTb XUAKOCTH.
MoBepxHOCTHOe HaTshkeHue.(3)

CBo0O01HAsE TOBEPXHOCTh XKUJIKOCTH — ITO TPAHUIIA, OTACISIONIAs KUIAKOCTh
OT OKpyXxaroimero e€ Bo3ayxa. A B HEM 00s3aTeIbHO HAXOIATCS Mapbl ATOU
KUIKOCTH, BE/Ib )KUJIKOCTU UCIIAPSIOTCS MPU JTHOOBIX TEMIIEpaTypax.

Kax b1, KTO npeacTaBisieT cede CTPOCHHE KUAKOCTH, Cpa3y COO0pa3uT, YTO
MOJIEKYJIbI XKUJIKOCTH, PACIOJIOKEHBI BHYTPHU €€, U
. MOJIEKYJIbI, OKA3aBIIHECS B IMOBEPXHOCTHOM CIIOE,
O - HaXOHSTCS B Pa3HbIX YCIOBUSAX ( COCTOSHHSX ).
JIEeUCTBUTENBHO, Yy MOJIEKYJ BHYTPU KHUJIKOCTH

O coceaM HMEITCS €O BCEX CTOPOH, II0 BCEM

HAIIPABJICHUSIM, U C KaXKIBIM COCEAOM MOJIEKYJIA

% B3aUMOJICHCTBYET. A y MOJIEKYJI B MOBEPXHOCTHOM

- CJI0€  CcOocCeAed  3HAYMTEIbHO  MEHBbIIE U

@ pacmoJiO)K€Hbl OHU HEPABHOMEPHO: CHH3Y MX
MHOT0, @ CBEpXY IOYTH HET.

He o3Hawaer 1 93T0, 4YTO IIOBEPXHOCTH

JKUJIKOCTH oOJiamaer KaKUMHU-TO 0COOBIMU

CBOMCTBaAMU? Mo>xHO JIaxe BBICKA3aTh

MNPEANOJIOKEHUE O TOM, UTO, KOT/Ia 3Ta CBOOOHAS e———

MOBEPXHOCTh 00pa3zyeTcsi, MOJEKYJbl U3 BHELIHETO é e -Ld_ 5
k‘____‘_,/ ==

CJI0Sl «CTPEMSTCS» MPOHUKHYTh BHYTPb KUIKOCTH U
CBOOOJHAST ~ TMOBEPXHOCTh  NPUHUMAET  TaKUe
pasMepbl, KOTOpPBIE OKAa3bIBAKOTCA MHHUMAJIbHO = (DD
BO3MOXHbIMH. Tak 1m 3107 OTBETBl Ha 3TH =

BOITPOCHI MOKHO TTOJIYYUTb OIBITHBIM ITyTEM.

CHauasia nmoneITaeMcsl HAMTH OTBET HA MEPBBIM
BONIPOC:  JCHCTBUTEIBHO JU Yy  CBOOOJHOM
MOBEPXHOCTH €CTh KaKHe-TO 0COObIe CBOMCTBA?

Onbim 1. BoopyXumcsi IUPOKUM COCYJIOM C
BOAOW U MoAOEPEM HECKOJbKO Tel: CTAJIbHYIO WIOJIKY,
Je3Bre OpUTBBI, IUIOCKYIHO NPYXUHKY W3 TOHKOM
MIPOBOJIOKM, MAJICHBKUM WIapUK U3 IUIACTWJIMHA H
OyMakHYIO caiderky.

Bce »TM Tena M3roToBNEHBI W3 MAaTEpUAIIOB,
IUIOTHOCTh ~ KOTOPBIX  OOJbIIE€  IJIOTHOCTH  BOJBL
[ToaTOMY, HOIIaB B BOJY, OHH HETIPEMEHHO YTOHYT.

Tenepb M3BIEUEM 3TH TeJIa U3 BOJBI, MTOJIOXKUM Ha
caipeTKy M AaguM UM BBICOXHYTh. Te€M BpeMeHEeM OTOpPBEM OT OyMa)kHOU
caniperkn HeOONMBIION KycoueK. OCTOPOKHO TMOJIOKMM KYyCOK cajeTKu Ha
MOBEPXHOCTh BOJBI B COCY/€ M Cpa3y CBepXy Ha Hero — jie3Bue OputBbl. Korma
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caipeTka HAMOKHET, OCTOPO’KHO, HE 3a/eBas
JE3BUSA, OCTPUEM PYUYKHM WIM KapaHJIama yTOIIUM
canderky u uzBieuéM e€ u3 cocyna. Yro mnpu 3Tom
npoucxoaut ¢ ae3pueM? IlocmorpuMm, Kak
IIPOTHYJIACh MOBEPXHOCTH BOJBI IIOJI HUM.

Onbim 2. Bo3bMEM IMIMHIPHYCCKHM
CoCyl € BOJIOM, apeoMeTp MU  KYCOK
METAJUIMYECKOM  CETKH, M IUIOTHOIO KapTOHA.
Pa3Mepbl ceTkuM WM Kycka KapTOHa JOJIKHBI
ObITh HEMHOT'O MEHBIIE BHYTPEHHEr0 JUaMETpa
cocyna. : <1
[Ipogemaem B cerke (WM  KapTOHE)
HEOOJIBIIIOE OTBEpPCTHE M HacaauM e€ Ha
CTEep)KEHb apeoMeTpa B €ro BEPXHEW dYacTwu.
Temneps moMeCTUM apeoMETpP B COCYJI C BOJIOH W,
nepeMeIias CeTKy o CTEP)KHIO, PACIIOI0KUM €€
TaK, 4YTOObI OHA HaXOoJWlIach Ha 3-4 CM. BEBIIIE
MOBEPXHOCTH BOJABl. B KakoM COCTOSIHUH
HaxoauTcsi apeomeTp (BMecte ¢ cetkoi?) Kakas
CUJIa YPaBHOBEIIMBAET CUILY TSDKECTH apeoMmeTpa?
3menuTcss nM 3Ta CWiia, €CIM apeoMeTp MOTPY3UTh B BOJAY TIIYOXKE H
MOJIOKUTh CETKY Ha MOBEPXHOCTh BOJbI? Y 1anoch
e OOHApyX UTh, UYTO TMOBEPXHOCTb BOJBI CIOCOOHA
yACp)KUBaTh Ha ce0e Takhe MPEIMEThl, KaK HWIOJIKa,
ne3Bue u MHorue npyrue. OHa Ben€r cebs Kak
ynopyrasg  IJI€HKa, KOTOpas  MOporubaercs  Moj
JEHCTBUEM Beca JTUX TEI M OTBEYaeT Ha HEro
MOSIBJIGHUEM CHJIbI, KOMIICHCUPYIOIIEH CUIIY TSKECTH
aexammx Teia. OOpaTture BHUMaHUE: 23TO HeE
apxuMmezoBa cuiia, a coBceM Japyras. E€ Ha3bpIBalOT
CUJION MOBEPXHOCTHOI0 HATSKECHUS.

4

o1t
L

ITEENG

'f‘ ’ll' I.‘

N\

I"‘-}I
I
vy Wl K

b

PO T i

e A

Temepp MOXHO IIONBITATBCS HAWTH OTBET HA
BTOpPOM BOIIPOC,: KAakUMHM CBOMCTBaMHU 00JaaeT
CBOOOJHAsl MOBEPXHOCTh? [[1s1 3TOrO TOXKE MpPOBEAEM
179| wucciegoBaHuC.
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Onbim 3. B crakaHe HaXOIUTCS MBUIBHBIN pacTBop. M3 TOJICTON MeIHOM
WM AJIOMMHUEBOM IPOBOJOKM HW3TOTOBUM HECKOJIBKO IUIOCKHMX KapKacoB H
NPUBSKEM, K HAM HHUTKH TakK, 4YTOOBl OHM MPOBHCAIHM, a HE OBUIM CHIIBHO
HaTsAHYThI. [lorpy3uM kapkac B MbUIBHBIA PacTBOpP, & 3aTEM OCTOPOKHO BBIHEM
ero. Kapkac 3aTsHyT MBUIBHOW IUIEHKOM, a HUTKY MOKHO PAacCIOJOXUTHh Ha
IUIEHKE, pHUIaB ei 100y KOHPUTYPALHIO.
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Ternepb OCTOPOKHO Pa30PBEM IUIEHKY C OJTHOU CTOPOHBI HUTKH.

£\
U

| % C

180

Onbim 4. ]Iy npoBeeHus 3TOTO OIBITA
NOTpeOyIOTCS MBUIBHBII PacTBOp M CTEKJISIHHAS
BOpoHKa. llorpysuM B MBUIBHBIM  PacTBOp
CTEKJIIHHYIO BOPOHKY, a 3aTeéM OCTOPOYKHO
BeITaIUM €€ u3 pacTtBopa. HykHo, 4T0oOBI Ha
pactpyOe  oOpa3zoBanach MbUIbHAs  IUIEHKA.
Boeigyem HEOOIBIION My3bIph U MPEICKAKEM, UTO
IIPOU30MIET, €CIIM NIEPECTaTh YAEPKUBATh BO3AYX

BHYTPU BOPOHKH.

Onbim 5.

CPaBHUTCIIBHO JICTKO BbIAYTH ITY3bIPb M3 MbBLIBHOI'O

pacTBOpa, a BOT H3

npakTuyecku He ynaércs. [Touemy?

Mpagw

I panmnng 101
I Jr_“:. BIHONL KOTopof
V Mt-!n-zljfl'rht:u 70

€B00ozmAS NoBepPxXHOETy,
S DOTH

Bozaa Boza

NOBEpXHOCTH Bozbl. [loduemy ke
OHO HE MPOUCXOIUT?
Temepr cierka KOCHEMCS, TIOBEPXHOCTH  BOJIBI
KyCOUYKOM MbLJIa.
WUrak, Ham ygainocb  OOHApYy»XuThb  SBIICHHE,
MIPOUCXOXKICHUS KOTOPOTO CBSI3aHO C OCOOBIM CBONCTBOM P’“ww;

CBOOOJHOM  IMOBEPXHOCTH  >KHIKOCTH.

Bcem  usBectHo,  4to

YHUCTOMN BOJAbI CACIATb JOTO

JLutst OIIBITOB
noTpedyercs ITUPOKUH
COCyl C BOJOM, CIHWYKa,

KyCO4YCK MbLIda H KYCOYCK

caxapa wiM Kapamenu. OCTOPOKHO TOJIOKHM CIHUYKY Ha
NOBEPXHOCTh BOJAbl. OOpaTUM BHHMAHHE: CIIUYKA ILIBIBET,

OHa  «pazopBajgay TOBEPXHOCTh
BOABl HA JBE YacTU. BIOMB 3TOU | wucras s
TPAHUIIBI  MOXET  IPOMCXOIUTH
COKpalleHue CBOOOTHOM

9T10

SABJICHHUC

Ha3bIBACTCS MOBEPXHOCTHBIM HATHKCHUEM.
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Msl yCTaHOBWIIM, YTO CBOOOJHAsI MOBEPXHOCTb KMIAKOCTH I[PUHUMAET B
KaXJIO0M Cllydae Takyio (QopMmy, Ipu KOTOpou e€ miomaab MUHUMAaJbHA. Yaie

YpueTas BOLA
Y
\

Kycouek mbljia

Pacrsop caxapa

BCEro 3TO cepuueckas WM IJIOCKasi MOBEPXHOCTh. Eciu MOBEPXHOCTh UMEET
BO3MOKHOCTh COKPAIIaThCs BOJIb MOJABUKHON T'paHUIlbl ( HUTKA HA KapKace ), TO
TpaHMIIA TAKKE MPUHUMAET (HOPMY TyTH OKPYKHOCTH.

CBoOojHAasT TOBEPXHOCTh KHUJAKOCTH JICMCTBYET Ha JiI0boe  Telo,
COIIPUKACAIOUIEECs C HEM, CUJIaMU MMOBEPXHOCTHOIO HATSKEHUs. OHU MPUIIOKEHBI
K JTOMYy TeJly M HampaBjeHbl MO KacaTeJIbHONW K CBOOOJHOM IMOBEPXHOCTHU B
CTOPOHY €€ BO3MOKHOTO YMEHBIIICHUS.

Cuiibl TIOBEPXHOCTHOI'O HATSIKEHMSI 3aBUCIT OT poja KUAKOCTU. PacTBop
MbLJIa WJIM caxapa B BOJIE U3MEHSET €€ MOBEPXHOCTHOE HATSHKEHUE.

Ho konb ckopo MBI OOHAPYKHIIM CHIIBI IOBEPXHOCTHOTO HATSKEHUS, HY)KHO
y3HaTh, OT YE€TO OHU 3aBUCAT. MBI yK€ 3HAEM, YTO OHH 3aBUCAT OT POJA KUJIKOCTH
ATO JIETKO OOBSCHUTH TEM, UYTO MOJCKYJISPHBIC CHJIbI, JCUCTBYIOIIUE MEXKTY
MOJIEKYJIaMHU Pa3HbIX BEIIECTB, PA3IMYHBI. DTO pa3IMuMUe U IMPOSBIISICTCA B pa3HOU
BEJIMYMHE CHJI IIPHU MPOYUX PABHBIX YCIOBUSIX.

Mogenp moMoOraer TakXKe NpeAcKa3aTh €ME HE YCTAaHOBJICHHYK) HaMU
3aBUCUMOCTh. [lOCKOJIIBKY 3TH CWJIbl  OOYCIIOBJICHBI  MEXKMOJEKYJISIPHBIM
B3aUMOJICMCTBUEM, TO  BEJIMYMHA CHWJIBI  IOBEPXHOCTHOTO  HATSHKEHUS,
JEUCTBYIOIIAsE BOJIb Yy4YacTKa TPAaHULbI, 3aBUCUT TOJBKO OT TOT0, CKOJBKO
MOJIEKYJ HaXOJUTCS BAOJb JIJTUHBI 3TOM IPAHUIIbI, @ HE OT OOIIET0 YKciia MOJIEKYJI
B TMOBEPXHOCTHOM cjioe. MHaue roBops, cuia MOBEPXHOCTHOTO HATSIKEHUS B
JJAaHHOM JKUJKOCTH HE [JOJKHA 3aBHCETh OT

BEJIMYMHBI IJIOMIAM CBOOOJHON MOBEPXHOCTH, a
AN 3aBUCUT OT JUIMHBI T'PAHULBI, BJIOJIb KOTOPOWU 3Ta
IIOBEPXHOCTh MOXET COKPAIIATHCH.

IIpoBepuTh 3TOT NOPOTHO3 OYEHb JIETKO:
BO3bMEM YYBCTBUTENBHBIN JUHAMOMETP U BbIOEpEM
HECKOJIBKO TJIOCKUX CKOOOK M3 TOHKOW NMPOBOJIOKHU
pasHOM HHBL. BO3BMEM TakKe HECKOJIBKO
cocynoB paszHoro pguamerpa. Ilocmorpum Ha
pucyHok. Ilnomiaas cBOOOIHON TOBEPXHOCTH BOJIBI
B OTUX COCyZaxX CHJIbHO OTJIMYAETCs APYT OT IpYyra.
Ecim  ckoOKy, TOJBEIIEHHYIO Ha  KPIOYKe
JUHAMOMETpPA, TIOMECTUTh B BOAY M HayaTh

||n||lm|lmr'u||||m|f|mlnui
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OIyCKaTb B  COCYJ, TO CHJIbl IOBEPXHOCTHOTO
HATSDKCHUSA, TPEMSATCTBYIOMINE YBEIUYCHUIO CBOOOIHON
MOBEPXHOCTH, OyAyT yjAepxkuBaTh CKOOKy. IlIpyxxuHa
JUHAMOMETpPA paHblIe KOMIEHCUPOBAJIA TOJBKO CHIY
TSYKECTU CKOOKH, a Terepb KOMIEHCUPYET ell€ U CUITY
IOBEPXHOCTHOT'O HaTSDKEHUS, IO3TOMY OHa
pactsruBaercsi JononHurenbHo. [loka cuna ynpyroctu

v [Imomans cBOOOIHOM 20 140 |60
aon, uay A€ 3ABHCHT
0T maoma ¢roGoHO IToBepxHOCTH, CM
NOBEPXHOCTH
Cuta mOBEpXHOCTHOTO 72 172 |72
. HaTsKeHus, MH
nehopMHUPOBAHHON

NPY>KUHBI MEHBIIIE CUJIbI TOBEPXHOCTHOTO HATSKEHHUSI, CKOOKa yIEp:KUBAETCS Ha
MOBEPXHOCTH BOJbl. B MOMEHT OTpbhIBa CKOOKM CHJIa YHPYTOCTH KOMIIEHCHUPYET
CHJLY TSIKECTU U CUJIY IIOBEPXHOCTHOI'O HATSIKECHUS.

Bynem mNOBTOpSITH ONBIT C OJHOM CKOOKOM, HMCIOJB3Yys Ppa3HbIE COCYbI.
Pe3ynbTaThl TAKUX OMBITOB CO CKOOKOM JJIMHOW 5 CM. IPUBEICHBI B TAOJIUIIE.

Cmotpute, IUIOmAaab CBOOOJHOW TOBEPXHOCTH BOJbI B  COCYJlax
YBEJIMYMBAETCSA, a CHJIA ITOBEPXHOCTHOI'O HATSKEHUA OCTAETCA NOCTOSIHHOW B
npeaenax MOrpeliHOCTe M3MEpeHWil. 3HAa4uT, Hall BBIBOJ B TOM, YTO CHJIA
MOBEPXHOCTHOTO HATSKCHHUS HE 3aBUCUT OT IUIOMIAAM CBOOOIHON MOBEPXHOCTH,
MOJATBEPKIAECTCS OIBITOM.

Tenepp mpoBepuM apyroe mnpeackazanue. s
3TOro OyneM U3MepsATh CWIbI, JEHCTBYIOIIME Ha
CKOOKM  pa3HOil  nmnuHbl.  Pe3ymprarhl  omsArta
MpeACTaBICHbI HA CIEAYIONIEH TaOnuIle.

JlmuHa cCKOOKH, CM 5 6 8 10

Cua moBepXHOCTHOIO 72 (8,6 | 11,5 | 144
HaTsDKeHus, MH

OMNBITEI O U3MEPEHUIO CUJIBI IOBEPXHOCTHOTO HATSKEHUS MOKA3bIBAIOT, YTO
e BEJIMYMHA 3aBUCUT OT JIJIMHBI y4acTKa TPaHMUIIbI,
BJIOJIb KOTOPOTO MOKET MPOUCXOJAUTh HU3MEHEHUE i
IJI0IIA I CBOOOAHOM moBepXHOCTU. Ecim mocTpouthb
rpauK STOM 3aBUCHMOCTH, TO JIETKO OOHApPY>KUTh,
YTO CWJa TOBEPXHOCTHOTO HATSKEHUSA IMPAMO
MPONOPIMOHAJIbHA JJTMHE TPAHUIIBI.

KoadpduumenT npomopruoHaaIbHOCTH 3aBUCHT
OT POJa XHUJIKOCTH W Ha3bIBacTCs KOIPPUIHEHTOM Mttt -
NMOBEPXHOCTHOI0 HATSI:KEHUsl. DTOT KOdP( UIMECHT '
MOKa3bIBAET, Y€MYy paBHa CHJIA [OBEPXHOCTHOIO
HATSOKEHUS B JTAHHOM JKUJIKOCTH, MPUXOMSINASCA HA €AUHUILY IJIMHBI TPAaHUIIbI
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cBoOomHON moBepxHocTH. OH wuMmeer HauMeHoBanue H/M u oOo3Hauaercs
rpeueckoi OykBol o (curma).

[ToBepXHOCTHOE HATSHKEHHE — SIBJICHUE, UTPAOINEE 3HAYMTEIBHYIO POJIU B
NpUpoje, TEXHUKE U JKU3HU 4YeJIOBEKa, BeAb BOAa — OJHO M3 CaMbIX
pacrpocTpaH€HHBIX BEIIECTB B pUPO/Ie. biaronapsi moBEpXHOCTHOMY HATSKEHHIO
MaJleHbKHE KaIljk XUIKOCTH MMEIOT (OpMy IIapa, a B COCTOSIHUM HEBECOMOCTH
TaKyl CcOOCTBEHHYI0 (HOpMYy HMMEIOT JIt0OBIe KMIKOCTU. BOJNBIIYIO POJIb CHIIBI
MIOBEPXHOCTHOTO HATSKEHHSI UTPAIOT B Ipoliecce 00pa3oBaHMs BOJH Ha OOJIBIINX
OTKPBITHIX MPOCTPAHCTBAX BOJBI.

C mnoMOIpI0 CHENUATBHBIX BEMECTB (MX HA3bIBAIOT IOBEPXHOCTHO-
AKTHBHBIMH) MOKHO YIPAaBJIATh BEIUYMHOW KOX(PPUIMEHTAa IOBEPXHOCTHOTO
HATSDKEHHsSI, YMEHbINAs WM YBEIHYMBAas €r0 B 3aBHCUMOCTH OT IOCTaBJICHHOW
3a/1a4H.

UccnedoeaHue KoaghghuyueHma noeepxHOCmMHoO20
Hamsi>keHusi 800hbl.(4)
JlaGopatopHass paboTa «HCCIIEIOBaHHE 3aBUCUMOCTH K03 duimenrta
HATSKEHUS KUJAKOCTH OT €€ TeMIEPATYPhI U TIIOTHOCTHY.
Obopyoosanue: Kanwmuisipbl (MEAUIIMHCKUE /I 3a00pa KPOBH), TEPMOMETD,
CTaKaH C ropsiuei BOJAOM, HarpeBaTeb.

Xo0 pabomui
1. Bo3beMmém cTakan ¢ Bojoil KOMHATHOH Temreparypoit ( 20°C ), omyctum
B HEro KanWUISIp U HU3MEPUM BBICOTY h MOABEM >KHIKOCTH B HEM.
3aHecéM JlaHHbIC B TAOJIUILY.
2. Hanbém B cTakaH Boqy, HarpeTyo a0 90°C, OnycTUM B HEE TEPMOMETP
u Kanwusip. M3mepum BeICOTY moabEMa BOABI B KaWJUIIPE. 3aHECEM
JaHHBIE B TaOJUILY.

3. Octyxas Boay no 20°C, uM3MEpHUM BBICOTY CTOJ0a JKHUIAKOCTH B
KanmuuIsipe Mpy HECKOJIbKUX MPOMEKYTOUHBIX TeMIIepaTypax.

4. [IpoBeném MOAOOHBIN BKCHEPUMEHT C  KamWLIApOM  OOJIBIIErO
JIuaMeTpa.

5. C wucnonp30BaHWEM TaONMYHBIX JAaHHBIX IO IUIOTHOCTH BOJABI TMpHU

TEMIIEpATypax MU3MEPEHUs] PACCUMTAEM IO pe3ysibTaTaM 3KCIIEpUMEHTA
K02 (PHUIMEHT MOBEPXHOCTHOTO HATSKEHUS BOABL. J(mamerp Kamusuisipa
cuutaeM (1 +- 0,1 ) mm. 3anosHum TabnUILy.

d, t, P h, c
10° m. | C° | kr/a’ | 10°m | MH
1 20 | 998,2 | 30 72
1 30 1995,64| 29 |71,5
1 50 1 988,04 | 28 68
1
1

70 1977,78 | 27 | 64,4
90 196531 26 |62,7
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[Moctpoum rpaduku 3aBucumoctu h (¢°), p(t°) u o(t’). Yoeaumes, 941o
BBICOTA MO IbEMA BOIBI B KAITMJLIAPE, €€ IIIOTHOCTh U KOAPPHUITUCHT
MOBEPXHOCTHOT'O HATSKCHUS IMHEHHO 3aBUCST OT TEMITEPaTyphl.

3aBUCUMOCTh IJIOTHOCTH ( KpuBasi 1 ) u
Kod(ppuimeHTa MOBEPXHOCTHOTO HATSIHKEHUS
BOJbI ( KpUBas 2 ) OT TEMIEPATYPHI

3aBUCUMOCTH

.............

K03 hULMEeHT

7. [Toctpoum rpaduk o(q) U ydenumcs, YTO
MOBEPXHOCTHOTO HATSKEHUS BOJIbI IMHEHHO 3aBUCUT OT €€ MIIOTHOCTH.
8. paccuMTaeM  MOTPEIIHOCTh  W3MEPEHUsS:  OTHOCUTENBbHYIO &, |
abcomoTHy0 Ao ommnbOku . [Tokaxkem Ha rpaduxe o(p) ommoOKy Ac B
Ka)XJIOM TOYKE.
Ilpumeuanue:
Pacuér norpemnocren o = hpgr/2
Ah Ap Ag Ar
OTHOCHTEIbHAS OIINOKA: £, = —+—p+—g+—;
h p g r
AOGcoinoTHas ommbka: Ao = oe,
0,5-10° 0,01 0,01
£, = b 0,023 % 2%
30-10 1000 1
I'paghuku:
3aBHCUMOCTbh BBICOTHI CTOJIOMKAa BOJBI B
) M
1 KaluuIsIpe OT TEMIIEPaTyPHl.
30
29
28
27
2
0 10 20 30 40 50 60 70 80 90 &€
R ;

o ha
V1020 30 40 50 60 70 80 SNER .‘i

kodhpurenTa

IMOBCPXHOCTHOI'O

HATSDKEHUS BOJIBI OT €€ TeMIIepaTyphl.
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NMoBepxHOCTHOE HaTAXeHue.(2)

1. cBo60AHasA NOBEPXHOCTb XXUAKOCTM.

CB0OO/HASI TIOBEPXHOCTh KUAKOCTH CTPEMHTCSI COKPATHTHCSI. ODTO MOXKHO
HaAO0JII01aTh B Cy4ae, KOrJa >KUJIKOCTh uMeeT popMy TOHKOM MmiuéHku. [Tpumepom
TAKOT'0 COCTOSIHMSI MOT'YT CJIY’KMThb MbUIbHBIE IJIEHKU, IOJOOHBIE TEM, KOTOPbIE Mbl
II0JIyYasu B JI€TCTBE, BbIYBAasi MbUIbHBIC ITY3bIPH.

Tak Kak TOJNIIKYHA MBUIBHBIX IUIEHOK OYEHb MaJla, KUJAKOCTh B INIEHKE MOYKHO
paccmarpuBaTh Kak JBa IOBEPXHOCTHBIX CJI0s, HE YUYUTBHIBAs BIUSHUS MOJIEKYI,
HaXOIALLIUMUCS MEXKIY CIIOSIMU.

[TosryunB MBUIBHBIA My3bIpb, HAOJIOJIa€M 3a HUM, HE OTpbIBas IY3bIpb OT
TpyOKH, C TOMOIIBIO KOTOPOHl OH ObLI MOMy4eH. MBI 3aMETHM, 4YTO IIy3bIpb
YMEHBIIAETCS. JTO CBHUIETEIBCTBYET O COKPAIIEHUM NOBEPXHOCTH MBUIBHOU
IIJIEHKU.

) Bospmém IIPOBOJIOYHBIN .
\ - | 4eThIpEXYroibHBI  Kapkac U ;
- COEJIMHUM ero
\ MIPOTHUBOTMOJIOKHBIE BEPILHHBI
\ TOHKOM HEHATSHYTOM HHUTBIO.
\ OnycTuB KapKac MbUIBHYIO BOAY,
MBI 3aMETUM, YTO BBIHYTBIH W3 j
) BOJIBI KapKac 3aTsHyT MbUIbHOU
méHkor. IIpokonoB mnéHky mo
OJIHYy CTOPOHY HHTH, Mbl yBHUJIUM, 4YTO HUTh mnpumer Gopmy nayru. OmnbIT
CBUJETEIBCTBYET O TOM, YTO NOBEPXHOCTh MBUIbHOU IUIEHKH COKPAILIAETCH.

2. cuna noBepXHOCTHOrO HaTSXEeHUS.

CBOICTBO MOBEPXHOCTH KUAKOCTU COKPALIAThCSI MOKHO HCTOJKOBAaTh Kak
CYLIECTBOBAHUE CHJI, CTPEMSIIUXCSA COKPATUTh 3Ty ITOBEPXHOCTb. OTU CHIIBI
Ha3bIBAIOTCS CUNAMU NOBEPXHOCMHO20 HAMAICEHU.

C noMoIIIbI0 OMMCAHHOTO HUYKE OIBITa MOKHO HAWTH CIIOCOO M3MEPEHUS CUJI
MMOBEPXHOCTHOTO HATsKEHUA. ECliM ONMyCTUTh B MBUIBHYK) BOAY HPOBOJIOYHBIN
KapKac, N300pa>KEHHBIN Ha PUCYHKE, TO, BBIHYB €r0 U3 BOJIbI, JETKO 3aMETUM, YTO
BEPXHsS YacTh KapkKaca 3aTAHyTa MbUIBHOW IUIEHKOM. Eciaum nortsHyTh 3a
MOJBIXXHYIO CTOpOoHY AB »TON pamku
= BHM3, TO IUIEHKA pAaCTSHETCS, a €CJIH
' | i IOJABMXKHYI0 CTOPOHY  OTIIyCTUTb, TO
I/l IJIEHKA COKPATUTCH.

kil [Inénka, oOpa3oBaBIlIasiCs Ha paMKe,
2 * | npencraBnsier co0oil  TOHKMIA  CIIOU
KUJKOCTU U HUMEET JBE€ CBOOOJHBIC

IIOBEPXHOCTH. O0603HaYUM cuiy,
JNEHCTBYIOLIYI0 HAa MOJABM)XHYIO CTOPOHY
Kapkaca co CTOPOHBI KaKJI0TO

IIOBEPXHOCTHO CJIOs, Uepe3 F .
" Torma o0mas cuaa MOBEPXHOCTHOTO
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HATSDKEHMsS OOOMX IIOBEPXHOCTHBIX CIOEB Oymer paBHa 2F. E& Moxer
YPaBHOBECUTH CHUJIa YIIPYT'OCTHU IIPYKUHBI JUaMETpa; 2F = —F) .

F
Otcrona F = 71

Ho cuna F npunoxena ko Bced miMHe | MOABMIKHOM CTOPOHBI pPaMKH.
[ToaTOMY CcHITy TOBEPXHOCTHOT'O HATSKEHUS, IPUXOAAILYIOCS HA €AUHULLY JUIMHBI,

F
MOJXHO BBIPA3UTh TAK. 0 = —

Benuuuny o Ha3bIBalOT noGepXHOCMHbIM HamsaxceHuem. IlosepxHocmmuoe
HamsxceHue usmepsemcs CUulol, ¢ KOmopou N0BepXHOCMHbLUL CIOU Oelicmeyem Ha
eOUHUYY OJIUHBL MO20 ULU UHO20 KOHMYPA HA CB0O0OHOU NOBEPXHOCHU HCUOKOCTU
1O KacameubHOU K 3Mou HO8EPXHOCHIU.

3. onpegeneHne NnoBepxHOCTHOro HaTAXeHnA BoAbl.

B MexnyHapogHOW CHUCTEME €IWHHUI] 3Ta BEJIWYHMHA
u3MepseTcs B HbtoToHax Ha Metp (1 H/m ).

Jlns onpeneneHus IMOBEPXHOCTHOIO HATSKEHHUS B
KUIKOCTH MOXKHO HCIIOJIB30BaTh MPOIeCC 00pa3oBaHUs U
OTpbIBa Kameib, BBITEKAOMIMX W3 KaneiapHuilbl. Ha
PUCYHKE  TIPUBEAEHBl  KHUHOKAJPBI, MOKA3bIBAOIINE
mporiecc oOpa3oBaHuss © OTphiBa Karum. [lo wmepe
CTEKaHUS XUIKOCTH MO TpyOke Ha e€ KOHIe oOpasyercs
kars. [loka kamisgs manma, OHa HE OTpbIBaeTcs: €€
YACPKUBAIOT CHUJIbI  TTOBEPXHOCTHOTO  HATSDKEHUS  (
MOBEPXHOCTHBIM CJIOM BBIMOJIHIET POJIb CBOEOOPA3ZHOTO
MEIIIOYKa).

OTpBIB KaIIM MPOUCXOAUT B TOT MOMEHT, KOrja €€
BEC CTAHOBUTCS PAaBHBIM PABHOACHCTBYIOIIEH  CHJ
MOBEPXHOCTHOTO  HATSKEHHUS, JCHCTBYIOIIMX  BJOJb
OKPY>KHOCTH IIEUKH KaTUIH.

] Ha d¢otorpadusix BumgHO, YTO B MOMEHT OTphIBA

Kamm — guaMerp e€  IIeMKM  4yTh-4yTh  MEHBIIE
l Q J BHYTPEHHETO auamerpa TpyOku. [IpuOmmkeHHO MOXKHO

TUAMETP MICWKH TPHUHITH PaBHBIM JTUAMETPy TPYOKH.
IToaTOMY MOKHO 3amuCaTh:

—
—

I

00000 00000000000 0D000OO00O00D0

\ T

|
L

—
S

3

o onoabB 0000 a8 080

poooo0o0

mg = Do
m
Otcrona o = mE
7D
OHGHI/IM OTHOCI/ITCHLHYIO HOFpCHIHOCTB I/I3Mep€HI/I$I:
Ao Am N AD

o m D
Maccy ofHOM KaIjd MOXHO ONpPENeTuTh, U3MEPUB MacCy OOJBIIOr0 YHCIa

Kanenb. J{7s aToro Hamo Hakamath N Karelb, ONpeAeIuTh uX 001y Maccy M u
pa3aenuTh €€ HA YUCIIO Kalleb.
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TouHOCTh M3MEpPEHUsT HA NIKOJBHBIX JTAOOPATOPHBIX Becax Am =+10me. Ecnn
HaKanaTh HECKOJBKO JECSITKOB Karelb, TO UX oOmias Macca Oyner mopsiaka 1 T.
OTHOCHTENBbHAS OTPEIIHOCTh U3MEPEHNS MaCChl OPUEHTUPOBOYHO PABHA:

Am _ 10me
M 1000mz

JUis  u3MepeHus MaMerpa OTBEpPCTUS TPYOKH OOBIYHO MPUMEHSIOT
U3MEPUTEIbHBIM  KJIMH W  IITAHTCHUUPKYJIb. AOCONIOTHAsE MOTPEIIHOCTh
ITAHTCHUUPKYISA £ 0,lum. JluameTp TpyOKH HECKOIBKO MUJLIUMETPOB.

=0,01.

[TorpemHocTh U3MEpeHUs AHaMeTpa (OPUEHTUPOBOYHO) OLIEHUBACTCS TaK:
Q _ 0,1mm. o1,
D Lyvm
Takum 006pa3oM, OCHOBHYIO OTPENTHOCTh JAET H3MEPEHUE THAMETPa TPYOKH.
Heobxooumvie npubopwi: Becbl ¢ pa3HOBecaMM, KIUH HU3MEPUTEIbHBIN,
IITAaHTCHIIUPKYJIb, BOPOHKA, COCOUHEHHAs C TPYyOKOH, WMEIONeH KpaH H
HAKOHEYHUK, K0J10a, CTaKaH XUMUYECKHI TOHKOCTCHHBIH, IIITATHB.

HeycTonunBocTb nnaBarowmx Kanenb. (J)

B crexnsHHYIO damky HaiMTa
quCTast BOJIOTIPOBO/THAS BOJIA,
MOJKpAIICHHAass CUHEH TyIIblo, He
coaepkaunen CIIUpTA. Konunkom
CJISTKAa CMOYCHHOM IOJICOJIHEYHBIM
MacjioM TOHKOW CTEKJISTHHOW TpYyOKH
OCTOPO’KHO KOCHEMCSI TTOBEPXHOCTH
BOJIbI TaK, YTO HA HEH OCTAINCh BOCEMb
MajeHbkux  kamemek  (1).  3arem
PE3UHOBOM TpyIIer O0TOEPEM HEMHOTO
BOJIbI U3 YaITKU — BCE KAIUTH HECKOJIBKO
yBEIUUYWINCh B pasmepax (2). Emé
orOepéM HEMHOTO BOABI — KaIliu
pacCTEKIUCh OOJbIlle, W3-32 TEUEHUS
BOJIBI HEKOTOPbIE u3 HUX
nedopMUpOBaIUCh, Ha TOBEPXHOCTH
Kareib MOSIBUJTUCH 3apOABIIITHN
paspeiBoB  (3). Bce panpHeiliiue
U3MEHEHHUS Kamellb MPOUCXOJWIM  CaMONPOU3BOJIBLHO ©0€3  MOCTOPOHHETO
BMeEIIATEIbCTRA.
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Cepuss  ¢ororpadpuit  4-12
IIOKAa3bIBAET, YTO IMOSBUBIIUECS
npu oTOope BOJABI pa3pbiBbl B
KaIUIIX pacTyT U OObEIUHSIIOTCS
TaKk, 4YTO B KOHEYHOM HTOIE
ocTaéTcsl OJUH Pa3pblB W Karuis
npeBpaiaercs B Kojbio. OaHako
U KOJBIIO  HE  COXpaHsieT
YCTOMYMBOCTh:  OHO PBETCI U
BHOBb CTATMBAE€TCA B  KaIlUIIO
MOYTH TaKyl XK€ [0 pa3Mmepawm,
Kakas Oblla B Hawaje mporieccal
Urto6bl yOeauTcsi B 3TOM, CPaBHUM
MaJIeHbKHE Kariu Ha
dotorpadusix 2 u 12.

OOBSICHUTH SIBIEHUE MOXKHO
TE€M, 4TO MepBas MOpPLHMS Macia
NOJIHOCTBIO  pacTekaercs Mo
MOBEPXHOCTH  YUCTOM  BOJBI,
oOpa3ys cIoil, MOBEPXHOCTHOE

HATSDKEHUE KOTOPOrO  MEHBIIE,
YyeM BOJIbI, HO OOJIbIIIE, YeM MacJa.

BbiBoA: CymiecTBOBaHWE CHIIBI MOBEPXHOCTHOTO HATSDKEHHS OOBSICHSET
MHOTHE MHTEPECHBIE SBJIICHHUS Ha 3eMJIe, HO OCOOBIH MHTEPEC BBI3BIBAOT ATH CHJIBI
B KOCMOCE, T.K. TaM M3-3a OTCYTCTBHSI CHJIbI TSDKECTH OHA TJIaBeHCTByeT. CTOUT
3aMETUTh aKTyaJlbHOCTb 3aTPOHYTON HAaMU TEMBbI, T.K. YEJIOBEK OCBAaMBAET HOBYIO
Uit ce0st cpefly oOutanus — O6e3rpanuuHbiii kocmoc. OH Tam Oyzaer paboTaTh, U
KUTh, BECTU HAyYHbIC MCCJIEJIOBAHMS, MOJIYy4aTh HOBBIE MaTepHUaJIbl, CICIUThH 32
YUCTOTOU WM nopsiakoM Ha ruiaHere. B XXI Beke HauHETCS peanu3anusi IPOEKTOB,
TaKMX KaK COOPY)KCHHE Ha OpOWTE TUTAaHTCKUX 3€pKajl, I JOTMOJHUTEIHHO
OCBEXCHHUSI 3€MJIM COJHEYHBIM CBETOM, KOCMUYECKHUX CTaHUUU, IS TMONETa K
npyruM mianetam. [ToaTomy Tem, KTo Tak OyJIeT TPYAUTHCS B KOCMOCE M TEM, KTO
OyZIeT co3maBaTh KOCMHUYECKYIO0 TEXHUKY HAJI0 3HATh (GU3UKY HeBecoMocTH. Ho He
ToIbko uM! Bce MBI B HamieM TEXHOTPOHHOM MHpPE JIOJDKHBI OBITh HEMHOTO
¢busukamu. M yHHKaJIbHBIE OIBITHI B KOCMOCE TO3BOJIAT HaM TIIyOKe TOHSTH
3aKOHBI ATOM Hayku. Hac Teneppr He yOemuT, mouyeMy TPYIHO 3aMOPO3HUTH KaIlIio
Ha opOUTe, MoUeMy MpeOCTaBICHHAs caMa ceOe Karuis BOJbl COOMpaeTcs B 1Iap, U
TIoYeMy MeCOYHBIC Yachl BEAyT ceOsl He Tak Kak Ha 3emuie. Ml XOTs MBI BUJIETH, YTO
HAIIM TIPEJICTABIICHUS O MOBEJACHUH KHJIKOCTH B KOCMOCE KakK Obl OIPOBEPraroTcs,
BCE paBHO M TaM pabOTalOT €JUHBIE 3aKOHBI MPUPOJBI, KOTOPbIE BEPHBI U IS
3emuin u juis FOnutepa u ayis Bcelr BceneHHoM, MHOTHME M3 HHUX JKIYT CBOETO
OTKPBITHSL.
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bubnuozpagpua:

Buneodpunsm «dusuka B Kocmocey. (1)

2. ®uszuka 10 knacc. ABropel: H.M. Illaxmaes, C.H. Illaxmaes, JI.I1I.

[loaues. Tema: «IloBepxHOCTHOE HATSIKEHUE» CTP. 43-45. (2).

. ®uzuka 8 xkmacc. Amrtop: I .H. CrenanoBa. Tema: «CBoOomHas

MOBEPXHOCTh KUAKOCTU. [loBepxHOCTHOE HaTsbkeHue» crp. 178-185.
3)

Kypnan «M3narenbckuii gom IlepBoe cenTsaops. Cekperapb peTaKIiuu:
JI.B. Ypbanckas. (4).

Kypuan «Yuebnas ¢usuka 3» Tema: «HeycToiuMBOCTH IJIaBAIOIIMX
kanenby. ABTop: B.B. Maiinep. (5).
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