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nepeMeqeH[g 3aTonneHHoro Tena ocHogaH Ha
nepeMeqeHlr KoHTeùHepa, yAepx[BaeMoro rpocoM B
BoAHoù cpeÂe. Ane nepeMeqeHxfl 3aronneHHoro
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coorBercrByrcqet ycnoBl4K), qro yAepxaHxe B Hei
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BO3HUKHOBeHIllO MOMeHTa Crnbl peaKqxu cpeabl.
nocrynarenbHoe ABllxeHug xoHTeùHepa Bo36yx(AaEr
Bo3AeùcrBneM pe3ynbn4pylor4eù crnbt ynpaBnneMo[o
HarnxeH,|F BbroxpaeMoro rpoca ynpaBneH[9 x
nopoMaeMoù e|o cl,|nbr peaKq t't cpeAH. ycrpoicrBo
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xoHTeùHep, ygepxuBaeMbrù TpocoM B BoAHoù cpeAe,
x fpy3oBoù orceK Anq pa3MeqêHxq 3arontleHHoro
Tena. KoHTeùHep BbrnonHeH B Bt4Ae Kpbna c
sHeuHrMlt rxApoArHaMr4qecK[ ooTeKaeMbtMx

QopMaMx, a rpoc f,Bnrercs Bbt6upaeMHM 14
3aKpenneH B Tot{Kê 3axsara KoHTeùHêpa,
pacnonoxeHHoù Ha paccronHt4t4 ô=0,29.1, rAe | -

ulupxHa KoHTeiHêpa or roqKh, coorBercrBytot4eù
Bo3HltKHoBeHl4to MaKcxManbHot'o noooBoro
conpoTl4BneHlra '| paBHoro Hynlo MoMeHTa crnbl
peaKr.lxr,r cpeAbr, no cpeAHeù npoAonbHoù nuHut4
reoMerpx,{ecKoù crMMerpxt4 KoHTeÉHepa B cropoHy
ero nocrynarenbHoro nepeMeu{eHxe. TexHh,{ecKxù
pe3ynbrar peanta3aqxr x3o6pereHxf, 3aKnp'{aercfl B
noBbtuJeHrll SKcnnyaraqxoHHUx Kag€cÎB
TpaHcnopTHbrx cpeAcTB ant nepeMêqeHxg
3aronneHHbx ren.2 H.n. ùnH, 6 l,1n,
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YpoBeHb rexH14Ku.
klso6pereHne orHocr4Tcr K cpeAcrBaM nepeMeu{eHhr 3aronneHHoro rena.
l,lgeecrenu (flxoaeQ Fope. flogtervr 3aroHyBult4x ropa6neù. http:

//www.navalcollection.ru/index.html) cnocoFur nepeMeqeHhF 3aronneHHoro rera B BuAe
5 nogbeMa 3aronneHHbtx cy,qoB c noMot4bK' nanonxrreneù hx BHyrpenHero o6ËeMa Bo3AyxoM,

neHon'|acTaMu, rpaHynaMh u'h c(pepaMx.
K HeÀocrarKaM grnx cnoco6og orHoct4Tcq ro, r{To oHt4:
- BecbMa orpaHhqeHbr B cBoeM npr4MeHeHxh, nocKoflbKy opheHTr4poBaHbt Ha uHAt4BhAyanbHbre

oTAenbHHe cnyqah;
t0 - conpoBogaprcn o6paaoaaHlreM orxogoB B BhAe yxe xcnoflb3oBaHHbtx MarephanoB u

cBF3aHHbrMn c hx npor43Bo,qcrBoM, npIMeHeHheM h yrr4nu3aqueù pacxogaur.
ly'ggecreH cnoco6 nepeMeqeHhe B BoAHoM npocrpaHcrBe c noMou.lbro noABoAHbtx no4oK c

BhHroBbrM14 ABr4x renFMu (Caùr tlJrypn/l rny6unu, http://www.deepstorm.ru), ocyu{ecrBnf,oquMu
KaK OCHOBHOe Map[|JeBOe ABhxeHre, TaK U ABhxeH!r9, KOppeKrhpytou.$4e a3uMyTanbHoe

/5 HanpaBneHue B Bo.qHoM npocTpaHcTBe.
K He,qocrarKaM TaKhx asroHoMHbtx cpeAcrB nepeMeu{eHr49 orHocr4Tct:
- Heo6xo.q MocTb BbrAencTb qacTb BHyTpeHHefo npocTpaHcTBa cyAHa noA 3anoIHeHue ero

pacxoAyeMHMh TonnhBHo-oHeprerh'lecKhMh pecypcaMh h cooTBeTcrBytot4r4M ooopyAoBaHheM;
- orpaHhqeHHocTb 3anacaMt4 Tonfl t4BHo-gHepreTt4gecKux pecypcoB Ha cyAHe;

20 - orpaHh'{eHHocrb BpeMeHh Haxo4eHug oKr4naxa cy4Ha noA BoAoù;
- orpaHhqeHHocru rny6nnoù norpyxeHhe;
- nocrogHHo nphcyrcrByer prcr rrbenu oKhnaxa, conpoBox(Aaloqeù norepo caMoro cy.qHa;
- ypoBeHb HaxoMeHhF raKoro cyAHa noA BoAoù 3a,qaerce perynrpoeroù KonhqecrBa BoAbl

Ha cy4He e auge 6annacra;
25 - qenHoqHbre ABhxeHr4q cyAHa or BoAHoù noBepxHocrr4 K 3aAaHHoMy Mecry norpyxeHt4c t4

o6parHo sKoHoMhqecKu He BHroAHbt, 14 MoryT onpaBAbtBarbcr, rnaBHbtu o6pasou, BoeHHHM14
r4rr cnacaTenbHbtMh qenrMu,

O6qenssecruo ycrpoùcrBo - eu+rr (OHqrrnonegnvecxnù cfloBapb. flo4 pe4axqueù
S.A.Beegencxoro. M., 'ECe',  1953, r .1,  c.307),

so K ero negocrarroM orHocqrcn:
- orpaHr4qeHhe ycrpoùcrBa Qyxrqreù gauxrrene, He ocyqecrBnrpu.lefo QyHKqt4h

roHreùuepa;
- 3HaqtaTeflbHHe Henpon3BoAhrenbHbre noreph oHepfhh Ha ryp6yneHTHocrb co3.qaBaeMoro

noToKa t4 Ha ero 3aKpyqhBaHhe.
a5 kl3BecrHoycrpoùcrBonoABoAHo-HaBoiqHoecyAHo-ABhxhrenbMt4ryphqa(hftp:

//www.submarina.ruA.
fh6Khù Kopnyc caMoro cyAHa, coBepluatoqtaù B KaqecrBe .qBnxnrenn eonroo6paorue

.qBhxeHufl, o6na4aer reu He,qocrarKoM, qro npe4nolataer:
- nphcyrcrBhe flto4eù Ha cy4He-ABl4xhrene, qro nopo4aer pr4cx fh6enh oKr4naxa;

40 - HeooxoAHMoe Ha'|uqne Ha 6opry cyAHa TonfluBHo-oHepreTr4qecKux 3anacoB h 3anacoB,
o6ecneqhBatou.l14x xh3He,qenrenbHocrb oKhnaxa;

- Hanhqhe prcxa 6eaeoaeparHoù norepx cy4Ha:
- orcyrcrBhe nocroflHHoro KoMMyHuKaruBHoro esaruo4eùcrBnn c nyHfioM ynpaBneH!4s

ABhxeH eM cygHa u SyHKqHnun cy4oaoro o6opy4oBaHhf,.
45 Hau6onee 6nngxnu K npegnaraeMoMy FBnqercn nflaBcpe4crBo ABofHoro Ha3HaqeHut

(narenr CIIJA Ne 3255723), Koropoe Moxer B pexr4Me 6yKct4poBKr4 ucnoflb3oBarbcf, Kax Ha
noBepxHocrr4 Bo4br, TaK u Ann norpyxeHhe no4 BoAy. flnaBcpe4creo paccqr4TaHo Ha
hH,qhBh.qyanbHoe np14MeHeHne. Fny6una norpyxeHhF nnaBcpe.qcrBa h3MeHf,ercn B pexuMe
6yrcrpoexlr 14 3a4aercn '{enoBeKoM, HaxoAqt{hMcn BHyrpu nnaBcpe4crBa, nyreM h3MeHeHhF

50 Bpy'{Hyp yrna ararh 6oroeurx nnocxocteù, Haxo4cr4hxcn BHe Kopnyca nnaBcpeAcrBa.
Bo34eùcrBhe BcrpeqHoro noroKa BoAbr Ha orh nnocKocru nphBo,qur K Bo3Hr4KHoBeHhp
BeprhKanbHoù cocraBncloqeù chnbr, HanpaBneHHoù BBepx Anu BF|AS s 3aBhcr4Mocru or yma
araKu nnocKocreù Bo Bcrpe.{HoM noroKe BoAbr.
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K xeÂoctatxau taroro cnoco6a orHoct4Tcg:
- cpeAcrso paccqnraHo Ha ero hcnonb3oBaH e oAHl4M qenoBeKoM u Ha o6cgarenuHoe ero

nphcyrcrBhe BHyrp!4 nepeMeqaeraoù eurocrt;
- o6t3arenbHocrb Hanuqht cpeÂcrB x't3Heo6ecne.text4c h cnacarenbHbtx cpegcrB

5 - BCe QyHKqhOHanbHUe BO3MOXHOCTT4 Cpe.qCTBa OrpaHhqeHbr coCTOFHUeM 3AopoBbfi qefloBeKa

r,t pr4cKoM efo ru6enu;
- ABr4x(yu{ae chna, nepeMeqaxrqaf, eMKocrb no rny614He, nBnnercf, pe3ynbrnpytoqeù chnbl

HarexeHr4e 6yxcupyroqero rpoca x cunu peaKqhh cpe4u, nopoxAaenaoù 4eùcreunuu
onepaTopa, pa3Mer4eHHoro BHyTph eMKocTt4, nyteM u3MeHeHt4F 14M BpyqHyp yrna aTaKh

/o BHeuHyrx nnocKocref, 3aÂa|oqxx ypoBeHb norplDKeHhq.
Llenso nsobpereHuf, sBnqorcfi co3AaHIe cnoco6a npocrpaHcrBeHHoro nepeMeu{eHuF

3aronneHHoro rena B xrgroù cpe4e, n!4ueHHoro nepeqxcneHHbtx He4ocrarKoB, a rapKe
co3.qaHxe ycrpoùcrBa, no3Bonnlot4ero peanugoBarb npeAnaraeMHù cnoco6 nepeMeqeHxn
3aTOnneHHOrO Tena.

15 OraqenuAocrnraercr nphMeHeHheMcneqhanbHororpy3oBoroKoHTeùHepa-ABt4xuTern,
ynpaBnFeMoro u (oHTponupyeMoro coe,qhHhTeflbHbtM c HaBoAHbtM nnaBcpeAcTBoM TpocoM, npr4
TtroBbrM Bo3AeùcrBht4 Koroporo xa xoureùtep-4anxhreflb Bo3HhKaer raKaF chna peaKqnLl
cpeAbr, qro pe3ynbrhpyloqafl 9 4x AByx a n, cnna rfFh, npt4Bo,qhr K nocrynareflbHoMy
iqBr4xeHr|o KoHTeùHepa.

20 Cyquocrunso6perennn.
B aopoAhHaMuKe urpoKo h3BecrHa raK Ha3btBaeMaF nongpa flun!4eHTanq. (Oxr.1 .

OororpaQrn t 3 RHtArt E.eKKa "BBeAeHt4e B lexH[']ec1yp rugpot'texaxuxy". l-oceHepronspar. M.,
Jl., 1941). Oxa cangHsaer norqbeMHylo cÂny Fyu chny conporuBnennn Fr, Bo3HxKatot4he nph
nepeMer4eHuu a9poArHaMrqecKoro refla B ra3oBoù cpeAe Ann pa3nt4qHbx yrnoB aTaKh o. npr4

25 sToM '{ar4e Bcero B none 3peHuF cneqhanncroB oKa3btBaercn o6nacrb Manbrx yr-noB araKn oL,
MeHbul4x 10o, lqe noAbeMHaF chna ]4Meer MaKcnManbHyp Ben qhHy npu naunnuanuuoù cnne
conpoThB'|eHhF. flpr erou oqeHb Maflo BHhMaHIf, yAeflFeTcn qacTn nonf,pbt gnn 6onuuux yrnoa
araKu B o6flacfl4 o, MeHbulr4x, so 6nugxrx K 90.. Mex(Ay reM B oroù o6nacru nonnpbt, nph
6onbuoù crne no6oBoro conportaBneHhF, rrlarcnmanuxoù Afln 3aAaHHofo nonoxeHHn rena,

-- cyqecrByer Aaflexan or HyneBoro 3HaqeHhe BefluqrHa noAÈeMHoù chnbt, cnoco6crByloqaf,
BeprhKaflbHoMy no.qÈeMy, B qacrHocfl4, Bo3flytxHoro 3Mee. CyAe no $hr.1 ora cxna nph or,
npu6tll43 TenbHo paBHoM 80o, ]qocrnraer 3Haqernù, paerurx noroBhHe BenhqhHbr MaKcr4ManbHoù
no,qbeMHoù c]4nH,

Flpr onpegenenrbtx ycnoBhnx .qBhxeH14f, 3aronreHHor-o rena B xrlgKoù cpege nog AeùcrBheM
"" axeuHeù chnbr, HanphMep B MopcKoù BoAe, Bo3MoxHa o,qHoBpeMeHHaF oKcnflyaraq!4q cBoùcrB

o6eux o6nacreù nonFpbr ,lhnueHTanq - Manbtx li 6onbunx yrnoB araK o.
floficH14M 9To.

Ecnu norpyxeHHoMy reny npu4arb rhgpo.qhHaMhqecKn onruManbHbre QopMbt, HanpuMep, B

40 BVAg QopMbr rena MopcKoro x BorHoro - cKara, To npn nocrynaTenbHoM no aHanoFrr4 co
cKaroM AB!4xeHun anepeg noboaoe conpor!4BneHhe raKoro rera B AecgTKh pa3 MeHbue
aHanorhqHoro conpoTr4BfleH149 Anc, HanphMep, ql4nuHApl4'{ecKoro Tena, pacnonoxeHHoro
nonepeK BcTpe'{Horo noToKa x[AKocTr4, c Mi4AeneBHM Ce'4eHUeM, paBHbtM aHanorhqHoMy
ceqeHrto cxara (Il. FlpaHgrnu. Fngpoaepouexaxr.rxa. R&C Dynamics. Mocrea-l4xegcx. 2002). K

4j ToMy xe, ecnu rero oonagaer npoh3BoJlbHoù Soprr,loù 3aronreHHoro rena, ro nooosoe
conpoTuBneHue eu{e 6onbue. TorAa ncKyccTBeHHoe npr4AaHr4e 3aronfleHHoMy Teny o6TeKaeMoù
Qopt'itu Âonxno coKpaT[Tb SHepfeThqecK]4e 3aTpaTH Ha nepeMeu.leHhe 3aTonneHHoro Tera nnh
Ha ero noaËeM.

flpu4axue rh.qpoÀhHaMhqecxu o6rexaeuoù +opMbt MoxHo ocytqecrBgtrb nphMeHeHheM

5' KOHTeùHepa-O6OnOqXh rpe6yeuoi Qopr"rur' B KoTopoM pacnonaraelcf, Teflo' nognexaqee
nepeMeu{eHhlo. Ogaaro rexnuvecrr 6onee gocryBeH Bapt,taHT ropu3oHTafl bHoro pa3Meu{eHun
taroro xoxreùsepa, a He BepruKanuxoro. Oco6etHo B HaqanbHoù craproBoù cra4nu noAteMa
Tena. Ho B oroM cnyqae AeùcTByeT o.{eBhAHbtù apryMeHr nporuB npr4MeHeH[n AocrynHoro
Bap[aHTa - oro MaKchManbHaF cnna noboBoro conpon4BneH]4n cpegbt 143-3a 6nngxoro x

Crp : 4
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nepneHAhKyn9pHoMy pacnonoxeHl4q MaKchManbHoro MhAeneBoro ceqeHhF Tena HanpaBneHhto
noAÈeMa, a noToMy 3aBe,qoMan HeoQOeffihBHocrb raKoro noAÈeMa npr hcKyccTseHHoM
yBenhqeHhn no6oBofo conpoThBneHhF 3aTonneHHoro Tera hcKn|oqaeT nphMeH!4MocTb
TexHhqecKr4 AocrynHoro BapuaHTa.

B npegnaraeuou cnoco6e xonreùnep BunonHnercn ru6rrn,l r ynpyrnM c rh4po,q[HaM qecKu
onrhManbHoù QopMoù, HanpnMep, a ange pu6uero xeocra ($ur.2), Anr nocrynarenbHoro
nepeMeqeHhe. C Hago4Froro nnaBcpe4crea oH 3axBarbrBaercn rpocoM (Qnr.3, a).3axear Ha
roxreùnepe ($nr.2) pacnonaraerce cBepxy Ha HeKoropoM paccronHhu or nepegHero Kpae B
o6nacrr npogonsnoù ocn chMMerph14 KoHTeùHepa, nphqeM oro paccroqHr4e MeHbue
paccronHr4n or Mecra pacnonoxeHhn 3axBara Ao 3aAHeù KpoMKr4 roxreùxepa. T.e. 3axBar
pacnoflaraercn Me)çqy qeHTpoM, onpeAennou.lhM MaKcr4ManbHoe ro6oeoe conporranexue
roxreùnepa (gnn npocroru paccyxgeHr4h - oH xe qeHrp Macc) u ero nepe4HhM KpaeM. Orr4M
co3Aaorcq ycnoBus Ann oAHoBpeMeHHoro npucyrcrBhc ycnoBhù AB xeHAA Tena, xapaKrepHoro
4nn xpaùnux vacreft nonnpur Innnenrans. B pe3ynbrare eos4eùcrern Ha KoHTeùHep rcroBoù
cnnoù rpoca F (Our.3, 6) xar npn onepaqh.4 no4'beMa rpy3a Bo3HhKaor chnbr B3auMogeùcrBun
xonreùrepa c eoAxoù cpegoù. 3ro chfla hrpaer ponb chrrbr, nopor(qapuleù flo6oBoe
conporhBneHhe Anf, ABr4xeHt4r ronreùuepa aaepx (vacru nonFpu Jlxfi]4eHrann e o6nacru ymoe
araKf o",onugrux x 90"). OveanAxo, qro qeM 6onuule nprKnaiqbrBaeMaf, c noMor4bro Tpoca
rlfosal cvna, ren,t bonuure c na conpor Bneans,- Vg-ea cMeqeHnn Tor{K[ 3axBara KoHTeùHepa
or qeHTpa MaKcuManbHoro no6oeoro conporr4BfleHhr Bo3HnKaer MoMeHT chnbt,
noBopaqhBapqhù ronreùaep-galrxnreflb raK, qro c14ra peaKqun cpeAbt t4 TtroBaF cxna
o6paoyor yron, ueruulr.rù 180". B pe3ynbrare BeKTopHoro croxeHnn nByx cxn - TFroBoù chnbl
F, nopo>4gaeuoù rpocoM, 14 c nbr peaKqhh cpeÂbr N Bo3HHKaer BeKrop cunH rnrn R, sagaoqnù
HanpaBneH[e nocrynarenbHoro nepeMeqeH F xonreùnepa (Snr.3, e). Bruecte c teu,
oopasyercn yron cr araKu iqflfi nocrynaTenbHoro .qBhxeHhF KoHTeùHepa. TorAa, c oAnoù
cTopoHbr, Bo3HhKaeT noAÈeMHa9 chJ|a, cooTBeTcTByroqaq TFroBoMy ycun14K), T.e. qacTh non9pbl
nunle+Tan* c 6onuu:rrun yrnaMu araKu ct, 6nhsxr4r\ir4 K 90.. lrl oro cnocobcreyer
Bo3H14KHoBeHht<l nocrynarenbHoro ABhxeHhF xoureùrepa- C Apyloù cropoHbt, ycnoBhc
nocrynarenbHoro AshxeHhr xoxreùnepa onpegennorcn qacrbp nonf,pbr tlhnheHTant,
coorBercrByor{eù 4euxexun rena (xoxreùnepa) nog naanuun yrnaMh araKh cr., 6nhsrc4r\rn r 0o.
B erou cnyvae conpon4BneHre cpe4ut, xax ro6oeoe conpol4aneHhe, B AectrKt4 pa3 MeHbue
conporuBneHhf,, coorBercrBylou{ero nepeMeqeHurl tan]4 no4ÈeMy rena 6es xonreùtepa.

Can/t xonreùHep, garxyquùcn no4 Aeùcrarell nphfloxeHHbrx cl4n, B Kaxgoù To.1Ke
TpaeKroph14 cBoero ,qBr4xeHhF nphHuMaeT TaKoe npocTpaHcTBeHHoe nonoxeHhe, '{To

conporhBneHhe cpe,qu MIHrManbHo no orHoueH]4ro K Bo3H14KtlleMy ABhxeHn|o KoHTeùHepa. N3
BeKTopHoro cnoxeHhf, rcroeoù chnu h cunu peaKqhu cpe4H cnegyer, ,tto .leu 6onurue
nphnoxeHHan chna, TeM 6onuue crna peaKqhu n reM MeHbue yron Mel1gy BefiopaMr ort4x
c]4r, cr,, cneAoBarenuno, 6onuuLe pe3ynbTupyloqaf, 3Tr4x cr4r. B pesynurare ycKopeHhe

iqBhxeHhe roxreùrepa 6yger 6onuuLe.
1. OqeHhM oHeprerhqecKyro oOQeKrhBHocrb npeAnaraeMofo cnoco6a nepeMer4eHus

3aronneHHor-o rena B cnyqae noiqbeMa or AHa Ao caoooguoù noBepxHocrh xn,qKocrt4.
nocKonbKy npr4 noAËeMe xorreËnepa c rpy3oM Tpoc nocroFHHo orbhpaercr, HaMarbrBagcb,

HanpuMep, ua 6apa6an, ro paccronHue or nnaBcpe4crBa Ao KoHTeùHepa yMeHbuaercn.
KoHTeùHep B npocrpaHcrBe coBepuaer nepeMeu{eHhe no xpuaonuxeùxoù rpaercropuu or
xrxneù npugoxHoÉ To.iKr4 Ao noBepxHocrr4. B cufly coKpaqeHnn AruHbr rpoca nyrb,
npoxoAl,rlrlurù ronreùnepou, MeHbue, 'reM qeTBepTaF qacTb oKpyxHoctu 2nhl4=1,57lt c
pafluycoM h, paaHuna rny6nre pacnonoxeHhn Tena, Ho 6onsu:e aeprnxanunoÉ npnuoù h,
paenoù rny6uue pacnonoxeHIF Tera.

flpvr o6urvHorll no.qÈeMe pa6ora A1, KoTopag ponxxa 6urru coBepueHa, uoxer 6utru rax
onpe.qeneHa
At = mgh + F^,ph, (1)

r,qe m - Macca rera, yMeHbueHHaF Ha chny ApxuMeAa;

C r p : 5
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g - ycKopeHue cBoooAHoro naAeHr4r;
h - rny6rna 3areraHhn Tera;
Fcono - chfla conporhBneHnq cpeAH.
llpaaan vacru paBeHcrBa (1) npeAcraBneer co6où cyMMy Aeyx pa6or, nepBar h3 Koropbrx

paana pa6ore no noAbeMy rena Maccoù m Ha Bbtcory h, a eropoe cnaraeMoe - pa6ora,
coBepuraeMaF noiqÈeMHbtM ycrpoùcrBoM npon4B chnbt conporuBneHht F*no cpe4u.

flpe.qnaraeMuf cnocoo onpegeneer paoory A2
Az '  mgh+  F  - . ps+  m tgh , (2)

rAe mk - MaCCa xoxrefixepa;
s - Kpr4BonrHeùHuù nyru, npoxo4ruuù KoHTeùHepoM or AHa Ao noBepxHocrr4;
F'"ono - conpotnaneHue nepeMeu{aeMoro KoHTeùHepa, ncnbtrbtaaeMoe npu ero AeuxeHta no

KpuBonhHeùHoù Tpaerropnu 4nruoù s.
flpr4 gToM nepBoe x3 rpex craraeMbx npeAcraBneer pa6ory no noAÈeMy rena uaccoù m ra

Bbrcory n, qr.lcneHHo ry xe, qro x B ypaBHeHhu (1), Ho ensnvecru ornrqapu.lytoce reM, qro B
Her coAepxurcf nepexoA xnretrqecxoù oHepn4h iqBt4xeH]4n xorreùrepa nog geùcreueu cnnsr
T9fl4 nO Kp14BOnUHeùHOù Tpaefiop14u B ero noreHqhanbHyro SHeprhto Ha ypoBHe cBo60AHoù
noBepxHocrl4 xr4Arocru. Bropoe cnaraeMoe ero pa6ora no npeoAoneHho cuflu conporuBneHht
F'conp cpeAbl npx nepeMeqeHnu roxreùrepa BAoflb Kp!4BonhHeùHoù TpaeKropnh, AnhHoù s.
Tperue cnaraeuoe - ero pabora no nepeMeqeHun xoxreùxepa Maccoù mk, yuenuureuoù Ha
BenhqhHy cl4flH ApxhMeAa, or .qHa x noBepxHocrt4.

CpaBHeHhe pa6or A1 n A2 paer
Ar- A" - F^rh - F.os-mjgh (3)

Âne y4o6crBa cpaBHeH!4r Aonycrt4M Sopuanuroe paBeHcrBo
F-*h - F'ors+mrgh (4)

FAe fleBar vacru 6yger coorBercrBoBarb pabore A1, a npaBac - A2. ly' e xoge 4anuseùunx
npeobpasoaaxrù neeoù 14 npaaoù vacreù sbrpaxeHuF (4) npocneAhM 3a cnpaBeArHBocrbro
AOnyqeHHoro paBeHcrBa.

nph oqeHrBaHxu cunH no6ogoro conporuBneHuF B BuAe

,o 
F"* = C,SV| pl2 (t

(5.3xx. Bee4enne B rexHta'.tecKyn rxgpoMexaHuKy. Foceueprous4ar. M., n., 1941),
rge Cx - KooQOxqheHT flo6oBoro conporrBneHrf,, onpe4ennen,tuù excnepuuearanuHo. S _

nroulaAb MnAeneBoro ceqeHht Tena:
V - cKopocrb noroKa;
p - nnOTHOCTb BeU{ecTBa nOTOKa,
nphHero yAo6HHM npt4 cpaBHeHurx napaMerpoB, xapaKreph3yot4r4x ABuxeHre ren B

cnnoulHbrx cpeAax, noflb30Barbca 6e3pa3Mepuurrvr xosssuqraeHroM conporr4Bnexnn G". flpu
SToM B 3aBrcl4MocTl4 or (popMbl rera h cocTogHr4g efo noBepxHocTt4 3HaqeHhF oroù Benu'{uHbl
h3MeHg|oTCF OT COTbtX Anq ruApoArHaMuqecKh onTt4MarbHbx Ten,qo npxMepHo AByx Afi9
rhApoAhHaMhqecKu HeonrhManbHurx. Ecnu ucxo.qn t43 Bbrueh3floxeHHoro nonararb, 'lro
F'"ono=0,1F"ono u s=1,5h, a rapKe npa4Hr4Marb mk=0,1m, To paBeHcrBo (4) sannuercn a enge
Fd,nh " 0,1' 15 F^Dh + 0,1mgl (6)

L4NV
035F^"h - O,1tzgh l7)

flpr,r ycxopenHour ABuxeHhr rera
F.o - 0,*t"g (8)

t{ro cfleAyer, Hanp Mep, u3 Kluru Jl.flpan4rnn (fn4poaepoMexaunra. R&C Dynamics. M. _
l4xeBcK. 2Q02. Crp.246 - 248.),

nphqeM mB - gro Macca BbtrecHeHHoù TenoM BoAbt,
a 0,5 mB, TaK Ha3btBaeMaf,, npucoe.qhHeHHan Macca.
Cqurac, qto BcnegcrBre ganonHeHHocrt4 norpyxeHHoro rena eogoù t4 AeùcrBrn crnbl

Apxutrre4a eQQerrraenaa Macca rena ornhqaerce or Maccbt Bo4bt Ha KooeerquêHT, paBHHù
0,5, aupaxeHre (8) nepenxueM B Bh.qe

C r p . : 6
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r *o  -  OsmBg 0 ,5  -  $25n9 (9 )

B pe3ynbrare paBeHcrBo (7) 3anhuercc B BhAe
q esE..Eh - 0, BS 0,2sn!g h = q, lxsh (10)

hnh B lrTore npefioAr4M K oqeBnEHoMy HepaBeHcTsy
5 o,ZL ngh )  0.  l  mgh (11)

B pesyrurare oKa3brBaercn, qro npu onpeAeneHHbrx ycnoBrnx npegnaraeMbrù cnoco6
nepeMeqeHlrg Tefla no,q BoAoù 6onee sKoHoM14qeH, qeM TpaAxqhoHHbrù.

eTor apryMeHT craHoBr4TcF eqe 6onee orreBuiqHHM, ecnu KoHTeÉHep Haxoiqhrcq B ycnoBr4rx
ecTecTBeHHbrx noABoAHbrx TeqeHuù. B SToM cnyqae no aHaflorhu c Bo3AyurHbrM 3MeeM MoxeT

/d ucnonu3ogatbcn gHeprun ABr4xeHug on4x reqeHur KaK Anfl nogbeMa, TaK h npou3BonbHoro
nepeMeu{eHhn 3aTonfleHHoro Tena B BoAHoM npocrpaHcTBe.

2. Cnyuaû npepbrBaHuF AeùcrBr4fi npnKnaAbrBaeMoù cnnbr HarnxeHhF Tpoca.
B raKoM cny.{ae KoHTeùHep, nonyqhBuuÉ hMnynbc nocrynarerbHoro ABr4xeHhg h nph groM

npunognnruù Ha HeKoropyo BHcory HaA noBepxHocrbo AHa, B cBc314 c npeKpaqeHr4eM
t5 Aeùcrsun crnbr HargxeHhn rpoca HaxoAr4rcfl B cocronHr4r4 cBo6oAHoro nnaHupoBaHuq,

nepeMeqaf,cb nocrynarenbHo B BoAHoM npocrpaHcrBe noA geùcrBheM pe3ynbrxpyK)qeù AByx
ct4n - chrbt rnxecrr h chnbr peaKquh cpe4u. fianxenre ocyqecrsnnerct Bgonb AoHHoi
noBepxHocrr4 Bnnorb Ao KoHTaKTa c Her. Perynupyg BHcory noiqbeMa KoHTeùHepa HaA AHoM,
MOXHO 3a.qaBaTb paCCTO9Hhe nepeMeqeHht KoHTeùHepa BAoflb AoHHoù noaepxnocrn. 0ro

2' noagoncet nouaroBbrM oopa3oM nepeMeqarb 3aronneHHoe reno Ha npo[3BonbHbre 3agaHHble
paccTogHr4f, h B npoh3BonbHoM 3aAaHHoM a3hMyTanbHoM HanpaBneH[h BAonb AoHHoù
noBepxHocTr4 c yqeToM ee npoQhnf,.

Taxnu o6pasou, c noMor4bro npeAnafaeMoro cnocooa nepeMeu-leHl4s 3aronneHHoro rena
BOAHaF CpeAa CraHOBr4TCe 6Onee AOCTnHOù 4nn perynnproro rnyoororo npoH14KHoBeHuF.

25 ctaloanrcg Bo3MoxHoù ynpaBfleeMocrb nepeMeuleHr4F KoHTeùHepa c floMor{bro HaABoAHbrx
cpeAcTB, cHhMator4ag Heo6xoAhMocTb nprcyrcTBl4g qefloBeKa Ha noABoAHoM annapaTe.
CHr,rr'ratorcc pr4cKr4 noreph gKhnaxa cy4Ha B cBngr4 c orcyrcrBueM Heo6xo4r4Mocrh B HeM.
Vnpaenexre HanpaBneHueM gBhxeHhF 3aronneHHoro rena h MaHunynrropaM14, HaxoAFu{t4Ml4cf,
Ha HeM, Bo3MoxHo c noMol4bo cpegcrB xa6ensnoù cgcsn. Craxogr4tca Bo3MoxHoù qenHoqHan 14

30 nouarosas pa6ora c noMou{bro 3aronreHHoro refla, ,qonycKatolqaf, xccnepoBaHue AHa u
paspa6orry noABoAHbrx Mecropo4eHhù. Orcyrcrayer Heo6xoAhMocrb B Marephanax,
cnoco6craynqnx no4beMy h cnycKy 3aronneHHoro rera. CHt4Maercn Heo6xo4ul,locru e
aBTOHOMHbtx MapllleBbrx ABhrarerrFx h lrx ronflhBHo-SHepreT qecKoM o6ecneqeHuu. klMeeT
Mecro oKoHoMr4qecKoe npehMyr4ecrBo nepe4 h3BecrHbtMt4 cnoco6alau. CTaHoBfiTcn AocrynHUMt4

'5 pnn perynnpHbrx hccne4oBaHr4s h nposegeHr4f, pa3nhqHoro araga pa6or o6terru sa 6onuruux
rny6rnax saneraHnF, qeM B TpagnqhoHHbrx cny'{anx. Her aeo6xo4l,rtvtocth e 6annacrHurx BoAax,
3aAa|oqnx ypoBeHb nofpyxeHhf, t4flr no,qbeMa 3aronfieHHofo Tera.

PaccMorpl4M xoxreùrep, Haxo4fiqlrùcr no.q AeùcrBueM rnroBoù c nbt rpoca (Qur.4).,qnc
onpe4eneHHocr4 nycrb oro 6y4er nnocran nracrhHa npnruoyronunoù SopMbt c pa3MepaM lx,

a0 k,rge l- nonepevnuù, a k - npogonuHuù ee pasuepst. Paccuarpnaatu nracrt4Hy 6y4eu e
nnocKocrrl XOY npnnaoyronbHoù cncreMbr KoopghHar, o6pasoeaxxoù ocnuu X, Y h Z. npx,{eM
npogorunuù pa3Mep nnacrrlHsr 6yger HanpaBneH napanrerbHo ocu Z. B pe3ynbrare Ha
nnocKocn4 XOY npoerqran nnacruHbr 6yAer eHrnnAeru rar orpesox AB npnuoù nrxru, AnrHoù l.
Ha,{ano KoopAuHar, ToqKy O, au6eperu raK, qro oHa 6yAer cosnaAaru c ro,{xoÉ or6opa rpoca,

45 c raqanuxoù AnhHoù po. Oro 6yger ro paccronHhe, Ha Koropoe 3aronneH KoHTeùHep. Ocb OX

HanpaBhM no BepThKanh 8H143 raK, rrTo npfiMaf,, coeAhHttoqat rovxy o c xoHreùnepou, 6yger
coBna4arb c ocbro OX. Ocu OY nanpaauM B cropoHy Bo3HhKatot4ero nocrynarenbHofo
ABhxeHtar KoHTeùHepa raK, qro rpaeKTopr4g .qBhxeHhn, KaK nnocKan xprean, 6y4er
pacnofloxeHa e nnocxocrh XOY. To,rKof C o6ogHa.tlrÀr reoverpnrecrnù qeHTp orpe3Ka AB,

50 aennrluquùtcc oAHoBpeMeHHo qeHTpoM Macc groro orpe3Ka. To,{xoù O'o6osHaqui, ToqKy 3axBara
rpocov ronreùrepa Ha orpe3Ke AB.

Cyqecreyor gae rpaùnne cù4ryaqhu: nepBan - 3To KorAa rpoc 3axBarblBaer KoHreùHep B
ToqKe, coorBercrayror4eù MaKchManbHoMy MhAefleBoMy ceqeHr4to, T.e. s ro.tre C, rae
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paccTo9Hhe cMeu{eHhn To\.tKh 3axBaTa KoHTeùHepa TpOCOM OT reoMeTphqecKoro qeHTpa c ô=0.
B oroM cny,rae npnKna4dBaeMae K KoHTeùHepy rgroBae ct4na rpoca 6yger nopo4arb
MaKcnManbHylo nporhBononoxHo HanpaBreHHyo cxfly peaKqtah cpe4u. Oro np!4BoA]4T K
MaKChMaflbHblM norepFM B cB9314 c coBepueuuen,| pa60rut, 3arpa,{rBaeMoù Ha npeoAoneHue

5 chrbl peaKLll4!4 cpeAH, t4 chra rtru He Bo3HrKaer. 3QôeKrxsHocrb BHnonHeHhg pa6or e raron
cnyqae Hn3Kaq. BTopaF chryaqhr - oro xorAa rpoc 3axBarbtBaer KoHTeùHep B ToqKe,
pacnonoxexuoù B cepeAhHe Qpoxroeoù nnunu rorreùnepa. Ha nnocKocr!4 XOY oro nonoxeHhe
coorBercrByer rovre A orpeera AB, rAs 6=172, B erou cnyvae cuna HarrxeHrs rpoca
Mr4HhMarbHa, Ho He Moxer 6uru laetuue crnu, neo6xo4uMoù.qnn no.qÈeMa rpy3a co AHa Ha

/0 noeepxxocru u Bxflroqapqeù a ce6n cnny rrxecru rpy3a n cnny conpon4BneHtan cpegbt,
nponopq oHaflbHoù KBaApary cKopocrh ABuxeHhf, fpysa. np BbtBoAe KoHTefHepa h3
roph3oHTanbHoro nonoxeHhn ocyrqecrBnnercn, npexçqe Bcero, noBopor xoureùxepa 4o
nonoxeHnF, 6nh3Kofo K nepneHAht(yflFpHoMy, qro norpebyer npunoxeHug TnroBoro yct4flt4t
Tpoca Bo MHoro pa3 6olruulero, qeM Bec rpy3a. Ctana rnr He BogHuKaer. Cnegoearenuto, r

/5 pa6ore no noAËeMy rena npn6aarrce Henpoh3BoA!4TenbHan pa6ora no nepesoAy xonreùuepa e
Beptr4KanbHoe nonoxeHt4e. KpoMe roro, OyHKqhF nepeMeqeHhn 3aronneHHoro rena
orpaHh'ihBaerce Bepr KaflbHbtM noAÈeMoM. T.e. oôSeKrhBHocrb pa6or 14 B oroM cnyqae
Hh3KaF. CneAyer oxnAarb, qro Mexçqy AByMn KpaùHhMr4 cnyqacMn, KorAa E=O t4 ô=1/2 AonxHa
cyu.lecrBoBarb roqKa, pacnonoxeHhe 3axBara KoHTeùHepa e roropoù 6yger cnoco6creoearu

20 Marcunantnoù o+QeKrxBHocrn pa6or 3a cqer Bo3Hr4KHoBeHre chnbr rFr!4 KaK pe3yflbrara
AefcrBhn geyx nera6exxo cyqecrByot{hx HaqanbHbtx chn - rcroeoù chnbr rpoca h chnbl
peaKqhI cpeAH.

SQQeKruBHoctb peùcreun rsroeoù cr4nH 6ygeu oqenuearb KaK MaKchMyM oroù crnu e
3aBhct4Mocrl4 or napaMerpa ô, npnBo.qnqhù K MaKchManbHoMy pe3yflbrt4pytot4eMy Bo3AeÉcrBho

25 etoû chnbr 14 ct,tnbr peaKqn cpegu Ha xoHreùnep, B pegynbrare Koroporo nocne4H ù
npno6peraer MaKchManbHyto oHepn4o ABnxeHhe nph MaKo4Manunoù esserruaxocrr
noAbeMHoro ycrpofrcrBa. Oh3l4'{ecK oro AonxHo BHrflfiAerb raK, qro npu npt4noxeHuu rntoBoro
ycl4tll4g Tpoca Bo3HuKaer chna peaKqrn cpeAbr, BeKTopa orhx cr4'| cKnaAbtBa|oTcg t4 AaloT BeKTOp

-- pe3ynbrhpyrot4eù chnu, npnaognqnù K nocrynarenbHoMy ABxxeHhto KoHreùHepa no
30 xpueonweûHoù rpaeKropxx. [lpr4 oroM onruMarbHuM cqtaTaercq cnyvaù, ror4a ytnoBat

cKopocrb KoHTeùHepa no orHoujeHno x narHogenuoù ocu Bpar4eHxs eceù cucreirur t4 yrfloBaF
cKopocTb BpaqeHhn KoHreùHepa no orHorjleHu|o K och, npoxoArt4eù vepea rovry 3axBaTa
KoHrefHepa, paBHbt.

-_ Oqerlru ro paccroFHxe ô, Ha KoropoM AonxHa pacnonararbcF ToqKa 3axBara rpocoM
35 roureùHepa no orHouJeHhp K reoMerpuqecKoMy qeHTpy KoHTeriHepa.

Ha Qnr.4, a, 6 npneegeHH:
XOY - r4cxoAHas nprMoyronbHae chcreMa KoopAhHar;
X"O"Y" - ct4creMa Koop4xHar, cBf,3aHHae c lrlHoeeHxoù ocblo BpaqeHhr, npoxoflnqeù

,, 
t"P"a xavano roopAunar o";

- 
p - MTHOBeHHat .qnhHa TpOCa;
p'- paccronHre or roqKh 3axBara KoHTeùHepa.qo MfHoBeHHoro qenrpa O" Kpr4et4gHbl

TpaeKTop1414;
F - eerrop npuKnarqbtBaeMoù rnrosoù cr4nbt rpoca;

4s N - BeKrop cl4flbt peaKqr4h cpeAbr;
AB=l - urpuna roHreùuepa;
l1 - nflê9o cxnbt f1;
f1 - BeKrop cr4nbl, 3a,qaouleù Bpau{eHhe roureùuepa BoKpyr roqKu saxaara O';
C - qerrp uacc roxreùnepa;

50 O'C=ô - paccrocH e cMeu{eHhn To\lKh 3axBara ronreùnepa or qenrpa uacc C;
Fn=F-N' - HopMarbHan cocraBnnoulaq crnu, geùcraynqeù na xonreùnep;
Fr - TaHreHqranbHaF cocraBrctot4an chnbt AeùcrByroqeù Ha KoHTeùHep;
p - yron Mel1qy Mt-HoBeHHbtM HanpaBneHueM ABHXeHt4e xonreùnepa u ocblo Y;

Crp.t  I
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y - MTHOBeHHOe 3HaqeHhe yrna noBopoTa MrHoBeHHoro paAhyca p' no oTHouteHt4o K ocx x';
g - yron oTKnoHeHt4f Tpoca oT BeplltKanbHoù ocr4 x;
c[ - yfon Me)|(Ay TpocoM h MrHoBeHHblM paAuyc-BeffopoM p'.
Mon,lerr M1 (HexnpHbrM14 6yreaun a ganuneùueu o6o3Haqatorca Mo4ynh coorBercrByrou{r4x

5 aerropoa) cnflu F", nphKna4uBaeMof K KoHreùHepy h hMetorqeù nneqo p', onpe.qeneerce
npou3BeAeHueM chnbt Ha nneqo. Tor xe MoMeHT cunbr onpeAeflFercq MoMeHToM
hHepqhh Js' chcrêMbr h npuo6pereHHbrM yrfloBbrM ycKopeHxeM d2.ldlzlor$a hMeeT Mecro
paBeHcrBo

,o 
M, - F,'p'- l o,, d2yldt2 (1)

(H.l,1.Kapnxrr, K.H.EbrcrpoB, fl.C.Kupeea. Kparxuù cnpaeovunx no Qusnre. "Burcuan
uKona".  M.,  1962).

flpyroù uon,|enr M2 cvnbj fl, geùcreyoqeù na ronreùxep c nreqoM 11, nph,{eM B oroM
cnyqae MoMeHr hHepqr4h - Jo, h yrnoBoe ycxopeH!4e - d2Jdt2, onpe.qeneerce paBeHcrBoM

r s  M 2 - _ f 1 ' \ = J a " d ! p ! ù 2  ( 4

Ilocronury paccMarp14Baercn cnyvaù paBeHcrBa yrnoB T=P; 14 coorBercrByK)r{r4x yrnoBbrx

ycKopeH!4ù d21dt2=d21dt2, ro uMeer Mecro paBeHcrBo

F , ,È tJo ,  =  J r . t r t  Jo .  (3 )

20 flocxonuxy
F, = .F .sin a, p = p.Cosa, (4)

Jo ,=  m '12  !72+m'p '2  -  t n ' 12  t12+m'p2 'Cos2a  ( t

(m - sQQeKrr4BHaF paBHoMepHo pacnpeAeneHHae Macca KoHTeùHepa, BKnK)qa|oqaq

26 
nphcoe,qr4HeHHyo Maccy [n.A.rlaHAay, E.M.Iln$unq. fhApoAhHaM Ka. "Hayra". 1988]),

"  . f t = z ' ô . N l t ,  t L = i l 2 ,  J o , = ( * . t )  1 1 2 * * ' 6 2 ) ,  ( 6 )

ro r43 paBeHclBa (3) c y,reroM ( ), (5) n (6) aureraer
r -ll* t? t12+m p2 cosla)2uIp snzal 6l(n t'!12*- 6'). (i)

O6osxaqhe Bce coMHoxurenh, He 3aBucelqhe or 5, 6yxeoù K, paaxoù
30 r-l(* P t tz + -' i ' co6'd,l2u rp'sr2â,f (8)

nepenuueM paBeHcrBo (7) e euge

F = K' 6 | l*'t ' ttz * *' 6'). (s)
Tor4a nepaan npoh3BoAHan F' Qyrxqnu F no ô voxer 6urrb 3anrcaHa B Bu,qe

es F'= K,16 l (m' I 'z t 12+ m' 62J1'=
1 ,  ^  . 1  .  ^  ^ \ 2  

h n , t=  K  l lm  l '  t 12+  m '6 ' )  -  6 , 12mô) l t  \m ' l '  112+  m '6 ' |  \ . - /
Palencreo uynn nepeoù nporaaaàgnoù F'=0 onpegenser, ro 3HaqeHhe BenhquHu ô, npn

KoropoM QyHKqr4f, F 14Meer oxcrpeMyM (14.H.5poHureùH, K.A.Ceuen4nee. Cnpaeovxnr no
40 MareMarnKe. "Hayxa". 1964). OnycKae npoMexyroqHbre BbrpaxeHhff n npeo6paaoaanrn,

3anh[!eM
(* ' t '  t  tz * * '  6") - d' lzma)= 0; i2 / 12 = a'?; o = it (tz)- = 0,288'7.1 (1 1)

A nocxonrry BTopaq npoh3BoAnar F uersure xynn
,ç'"< 0. (l2l

45
TO noflyqeHHoe 3HaqeHr4e BerhqhHbr ô onpeAenqer MaKcuMyM $ynxqnu F.
Taxhr', o6pasoM, oKa3HBaercr, qro pa3MeqeHhe roqKn gaxBara KoHTeùHepa B coorBercrBt4t4

c ycnoBlteM ô=0,2887.1 n03BonFer Aocrr4qb onrl4ManbH[,rx ycnoBhù nepeMeqeHur KoHTeùHepa
nog geùcraneru pe3ynbrrpyou{eù TcroBoù cunbr rpoca !4 chnH peaKqt4x cpegbr. B gToM cnyqae

50 nocrynarenbHoe ABnxeHhe rena gHeprerhqecKr4 onrnManbHo. T.e., hMen B cBoeM
pacnopnxeHne nogÈeMHoe o6opygoeanue, n03BonFou{ee pa3Bnrb rFroByto cuny F, cne4yer
onpegennTb ro.'rKy saxBara KoHTeùHepa Ha ocHoBaHhh nonyqeHHoro ycnoBhg. Torga
Bo3H14Katou{aF cKopocrb nepeMeu4eHhn KoHTeùHepa 6yger n,taxcrrr,tanbHoù, a coorBercrBytoqhe

C r p . : 9
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SHepreT qecKne 3aTpaTH - MhHuManbHbtMt4.
14306pereHue noqcHcercr hnnpcrpaqhnM14, Ha Koropbrx:
Orr.1. OororpaQhF nonnpbr flhnt.teHranc, BUqepq]4BaeMoù qepHrnbHoù Khcrbp Ha gKpaHe.

Kncru coegrxeta c KpbrnoM B noroKe Bo34yxa no4 pa3nuqHbrMr4 yrnaMh araKh û Kpbtna K
5 noroKy BogAyxa. Fr- noAtenauan crna, F" - crna no6oeoro conpor BneHht cpe4u. Ha xpneoù

Ans opheHTaqhh HaHeceHbr obuqxue 3HaqeHnr -3", 0., 10. t4 80'Ans yrna araKlt c(.
Oororpa$rn nonnpu Innuexrann B3FTa n3 KHhrr 5.3rxa "Bee4eFrae B TexHuqecxyo
ru4poMexaHxKy" (FoceHeprona4ar. M., I,. 1 941 ).

Orr.2. Cxeruarrqecxh noKa3aHbr an4u xoureùnepa c rpy3oM: a - pa3pe3 KoHreùHepa AA', 6
10 - su[ caepxy. O6osHa,{eHhn: 1 - ycnosHbrù KpoK hnu gaxgar xoHreùHepa rpocoM; 2 - recyqee

Kpbrflo KoHTeùHepa B BxAe "pur6uero xBocra"; 3 - ycnoBHbrù rpy3, pa3MeqeHHuf B rpy3oBoM
orceKe 4; 5 - Kopnyc KoHreùHepa,

Ohr.3. a - cxeMarr4qecKoe pacnofloxeHhe nnaBcpeAcrBa 1, KoHTeùHepa 2 u rqroBoro rpoca
3; 6- cxen,|aruvecKoe pacnonoxeHre nnaBcpeAcrBa 14 KoHTeùHepa c ycnoBHbrM yKa3aHueM

/5 BeKropa chnbr rnrh F n BeKropa chnu peaKq h cpegH N; B - noKa3aHH BeKrop pe3yflbrl4pyoqef
cunu R 4eùcrerq AByx chn F r N, a rapxe aoernxaoquù yron ararh a.

@nr.4. a - reoMerph'recKar cxeMa MrHoBeHHoro pacnonoxeHr4n roureùxepa AB u rpoca OC a
B Ae npoeKqhh Ha oct.r Koop.quHar XOY c yxaaaxueM BeKropoB ,qeùcreyoqrx ctan F h N
npeAnonaraeMoù rpaerropnn ABhxeHhF xonreùnepa - cnnouHaq KphBan, MfHoBeHHoi ct4creMbl

20 roop4rnar X'O"Y'u yrnoa ct,, B, T, I, coorBercrByror{hx npocrpaHcrBernoù xaptuHe 4enxeuun
xorreùnepa no4 Aeùcrsuer npnKna4brBaeMoù rRrogoù cnnu F tpoca, 6 - suHocxa npoerquu AB
xoureùHepa urpuxoù lc reouerpuvecK M qeHrpoM (qerrp uacc) g ro,1xe C h yKa3aHueM roqKr4
nphnoxeHxr crnu f1 r,r ee nneqa lr.

Oxf.s. nphBeAeHH SororpaQhu: a - ycrpoùcrBo Ane AeMoHcrpaqrtt cnoco6a, cocroet4ee u3
25 tstoeoro KopoMbrcna qnnrn4pnvecroù QopMH, Ha pa3Hbrx KoHqax Koroporo 3aKpenneHbl

reroBbre xurn. Ogna rnru (na QororpaQnra cneea) caneaHa c rpy3oM, gpyran (Ha QororpaQhu
cnpaea) - c nnocKr,iM ronreùxepou-geuxureneM (6egx), cogepxau{uM BHyrpt4 roqHo raroù xe
rpye; 6 - rpye r roHreùuep norplDKeHH Ao AHa B eMKocrb (BaHHa) c aogoù, autcora cnon
Koropoù 35 cM (npFMoyronbHbri TpeyronbHhK, ToHanbHo ornrva|oquùcn ot 6onuuteù .{acru

30 qoua Oororpa+xr4 - oro fpaHhqa pa3Àena cao6o4Han noBepxHocrb eo4st - 6oxosac creHxa
aanxur). Cnpasa Ha rpaHr4qe Sororpa$nn npxcyrcrByer Spanaeur sarpuroro croKa BaHHbl.

Ohr.6. nphBeAenu QororpaQnu AByx pa3nhqHbrx no nepBoHaqanbHoù HanpaBneHHocrt4
aurxo4a rorreùnepa Ha cBo6o4Hyp noBepxHocrb BoAH (a - B4onb npogonbHoù ocn aaHHut; 6 -

nonepeK HanpaBneHhlo npoAonbHof ocu aaHHu) MoMeHToB oAHoBpeMeHHoro ABuxeHhf, rpy3a u
J5 xoxreùuepa c rpy3oM, Bo3Hr4Kaou{r4x no.q AeùcrBr4eM o4nu, np}4Kna,qbtgaer\roù pyroù r rnu vepes

KopoMbrcflo 14 TFroBHe Hr4Tr: a - KoHTeùHep eqe Haxo.qhrcn B noABoAHoM nonoxeHl4n, Ho yxe
6nheox x cso6oAxoù noBepxHocru soAsr; 6 - MoMeHT ,qocrr4xennn xoHteùnepoM rpaH qH BoAa -

BosAyx - 6opr aaHrur (AeicrBue noAreuroÉ reroBoù crflbr pyKh npeKpaqeHo). PaspoaHeuHute
cBernbre nerHa Ha QororpaQrn rpeyronuxoù rnr 6n sroù x eroù Sopmu - 9To KycoqKr4

40 nexonnacra xa ceo6o4Hoù noBepxHocn4 BoAbr.
Cnoco6 n ycrpoùcrBo Ane nepeMeqeHhq 3aronneHHoro rena ocyr.qecrBnctorct cne,qyot4tlM

o6oasoùr.
B raqecree uoAenr xoxreùxepa hcnon$yercn (Qnr.S, a) cranAaprsuù 6eAx<

,. pa3MepaM 9x5,7 tuttrt2. 6oAx AeyxcnoùHbrù n3 ynpyroro oecqeerxoro chHTernqecKoro
-" 

uatepnana ronqr4Hoù 0,1 r,,trr,l. B uecre neperu6a cnoeB ronr4 Ha paBHa 0,8MM. K 6sgxy

$a6puvrurv o6pa3oM npuKpenneH 3ax!4M, K KoropoMy npucoeAhHeercn rnroBat Hnrb Ha
paccroeHhr4 S or feoMerph.{ecKofo qeHTpa, onpenenf,eMoM ycnoB[eM 6=0,2887 '1=0,2887.5,7=

1,65 vu, ppyroù xoneq roropoù coeAhHeH c KopoMbrcnoM B BuAe q nr4Hgpa, y4obnuu Ens

m y4epxaât A ero pyKoù. Bnyrps 6egxa noMeqeH fpy3 B Br4Ae cranbHbtx nnacrhH o6qeù uaccoù
-' 

25 t. Taxnu o6paeou MoAenhpyerce rpy3oBof orceK c rpy3oM a xorreùrepe, nphqeM rpy3
H3onupoBaH BHeuH,rMh cnonuu 6s4xa or noroKoB xr44Kocrt4. Ha ôur.5, a MoxHo BnAerb, t{To K
ApyroMy KoHqy KopoMbrcna npucoeAuHeH rsroaoù Frnrulo rpy3 B cBF3Ke, aHanoruqHHù rpy3y,
pa3Mer4eHHoMy e 6e4xe. l'lpegnonaraercn cpaBHxrb B xo,qe oKcnephMeHTa noBepeHhe rpy3a u

C r D . : 1 0



15

RU 2 259 302 C2

KOHTeùHepa B OAnHaKOBbTX ycnOBhgx paBeHCTBa CKOpOCTT4 OAHOBpeMeHHOTO 0T60pa O6ehX
Hhreù. Ha'ranbHoe craproBoe nofloxeHhe o6or4x ren nphBeAeHo Ha Sorofpa$nh (Qnr.S,6), rae
oHlr pacnonoxeHbr Ha AHe eMKocrl4 (eaxxur), xanonnerxoù BoAoù Ha astcory 35 cM. AnnHa
TnroBbtx H!4Teù oAr4HaKoBa n paexa 70 crvr.

B pe3ynbrare nphnoxeHhe pyroÉ rnroaoro ycunrn o6a rena np'rxogf,T a garxenne. [1pn
oroM KoHTeùHep HaqhHaer ABfirarbcn no Kp14Bofl14HeùHoù TpaeKropht4 ycKopeHHo r ceoboAHoù
noBepxHocrr4 xh,qKocrl4 14 Aocruraer ee paHbure, qeM rpy3, 4euxyulrùcn noqrh BeprhKanbHo no
HanpaBneHup nprnoxenxoù chnbr rcrr4. Ha Sur.6 npuBegeHbr ABe QororpaQhr tpy3a x
roureùxepa B 3aKnoqr4TenbHoù Qa3e AB XeHAs MA AByx r43HaqanbHo pa3nr4'{Hbrx cny'{aeB
HanpaBneHHocrlr eurxoga xoareùxepa Ha noBepxHocrb, Koriqa KoHTeùHep pt<e 6nnsox x auxogy
Ha ypoBeHb ceo6oAHoù noBepxHocn4 (Qnr.6, a; ABhxeHhe KoHTeùHepa BAonb oct4 eannut) n
rorAa rorreùnep Aocrur rpaHuq BoAa - BosAyx - 6opr BaHHbr nocne npeKpaqeHhe AeùcrBr4e
TrroBoro ycunr4e pyxn ($nr.6, 6; AehxeFrlae KoHreùHepa noneper ocer eannut). flpu oroM rpy3
eqe HaxoAHncF no4 eo4où Ha ypoBHe, bnngron,t K 0,5h. Ka,recrBeHHo o noroxeHuh KoHTeùHepa
x rpy3a MoxHo cy4hrb no HanpFXeHHoMy cocronHr4ro Hhn4, ygepxhBaou{ef rpy3, t4
paccna6nexnouy npoBr4cueMy cocronHnto xnrlr, cansannoù c KoHTeùHepoM, yxe 4ocrhrunM
noBeoxHocTh.

B pe3ynbrare gKcnepnMeHroB nonyqeHH cneAy|orqhe pe3ynbrarH:
- nph saAaxHoù o4rnaxoeoù cKopocn4 or6opa rnrn xonreÉrep xa 207o panuue ,qocrhraer

noBepxHocTh BoAbr, qeM rpy3;
- nph yBeflhqeHhh chnbr HaTFXeHn9 Tpoca nponopqhoHanbHo yBenhqhBaeTcF ycKopeHhe

,qBrxeHhr KoHTeùHepa !4, cneAoBarenbHo, coKpau{aercq BpeMF AocruxeHnc KoHTef HepoM
noBepxHocTh BoAbr;

- h3MeHeHhe yrna KpeHa KoHTeùHepa no orHoueHhto K roph3oHry (B HaueM cnflae yron
KpeHa h3MeHcnce cMeqeHheM qeHrpa Macc rpy3a BHyrpr4 ronreùxepa e 6oxoayo cropoHy or
oc14 chMMerpru xor.rreùnepa) npnBoAr4T K t43MeHeHuo rpaeKroph14 or nnocroù xpuaonnneÉnoù x
npocrpaHcrBeHHoù rpnaonnxeinoù - Bnnorb Ao pa3Bopora Ha xeflaeMHù yrofl;

- npn KoporKhx BpeMeHHbtx t4HTepBaflax AeùcrBnF npr4naraeMoro rqroBoro ycL4nL49 no
cpaBHeHhlo c 14HTepBafloM speMeHh nonHoro BbrxoAa KoHTeùHepa Ha noBepxHocrb craHoBt4Tcc
Bo3MoxHbrM nouaroBoe nepeMeu.leHhe roxreùxepa BAonb AoHHof noBepxHocrt4 Ha xenaeMoe
paccroqHue, ocyqecrBnFou.leecF B Bh.qe noAÈeMa noA AeùcrBueM TgroBoro ychnne Ha
3a4aHHyro Bbrcory HaA AHoM h nocfle4ynu{ero cao6ognoro nnaHupoBaHht egonu AoHFtoù
noBepxHocrr4 ,qo MoMeHTa nphxoAa KoHTeùHepa B conphKocHoBeHhe c AHoM;

- 6onuruue yct4nhc, nphKnaAbrBaeMbte K Tf,foBoù Ht4Th, nphBo.qqr K Bbtnery xoxreùxepa ns
eogu c taroù cKopocrbro ABr4xeHhn, qro Bbrcora no4'beMa KoHTeùHepa B Bo34yxe npeBocxo4!47
rny6hHy ero nepBoHaqanbHoro Haxox,qeHHr B BoAe.

<Dopn,lyna uao6perernn
1. Cnoco6 nepeMeu1eHr4q 3aronreHHoro rena, ocHoBaHHbtù Ha nepeMeu{etnn xoxreùxepa,

yÀepxhBaeMoro rpocoM B BoAHoù cpeAe, npù4 oroM AnF nepeMeu{eHhf, SaronneHHofo lerla
npnMeHFtor BHyrpeHHee npocrpaHcrBo rorreùnepa, npr.r gToM ToqKy 3axBara KoHTeùHepa
rpocoru au6upaor raK, qro oHa cMeu{eHa Bnepe4 or roqKt4, coorBercrBy}otLleù ycnoann, vro
ygepxaHhe a neù xoxreùnepa, noMer4eHHoro B noroK, He npheoAt4T K Bo3Hl4KHoBeHhp MoMeHTa
o4nbt peaKqhh cpe4u, ornuqat<lqrùcn reu, qro nocrynarenbHoe AB]4xeHhe KoHTefHepa
eoe6y4gaor eos4eùcraneu pe3ynbrhpytou.1eù cunu ynpaenneMoro HarflxeHhn est6upaeuoro
Tpoca ynpaBneHhf, u nopox(qaeMoù eo cunbr peaKqnn cpeAH.

2. Vcrpoùcreo 4nf, nepeMeqeHr4s 3aronreHHoro rena, coaepxaqee KoHTeùHep,
ygepxuaaeuuù rpocoM B eoAFroù cpeAe n nuenqnù rpy3oBoù orceK Anc pa3MeqeHhR
3aronneHHoro rena, ornhqapqeecfl TeM, ,1To KoHTeùHep BHnonHeH B Bx,qe Kpbtna c BHeLuHttMt4
rr44po4r4HaMnqecrr o6texaeuurun Qoprr,raur,r, a rpoc qBngercn ast6upaen,tuna 14 3aKpenneH B
ToqKe 3axBara KoHTeùHepa, pacnonoxeHHoù Ha paccrof,Ht4t4 ô=0,29.1, rAe l- uJt4puHa
xonreùnepa or roqKh, coorBercrByolt{eù gogHt4xHoeeHnK) MaKchMaflbHoro no6oeoro
conporhBreHhg n paBHoro Hyno MoMeHTa chnbl peaKqh!4 cpeÂbl, no cpeAHeù npogonuloù
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I|],lH14U reoMerpuqecKoù cxMMerphx KoHTeùHepa B CTOpOHy ero nocrynarenbHoro nepeMeq€Hn9.
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