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(57) PeQepar:

Cnoco6 co3AaHlrB clnbt r9ru B noABl4xHbtx cpeAax
Bxnpqaer B ce69 Bo3BparHG.nocrynarenbBoe
nepeMeqeHxe uJToKa c rlaoKoù x ynpyroi nnaclrHoù,
npulçenneHHoi K ero KoHqy, npxeeM qeBTp Mecra
KpenneHl,|t uJToKa pacnonoxeH Ha ocx cxMMeTpl1l4
nnacTnHbt 14 cMeqeH oT ee [goMeTp]4qecKoro qeHTpa K
nepeAHeù (poMKe Ha paccroaHlae ô=0,2887.1, rAe I
- urlrpl4Ha nnacrxHbr or OpoHranbHoù nxHhtl xoHrypa

Ao 3aAHeù nxHxu KoHrypa. Sror cnoco6 cos4atltn
cxrbr rsr'r peanrcyerct npx pa6ore ycrpoùcrBa, B
xoropoM rfloKae u ynpyraq nnacrbHa cocrottr 13 AByx
gacreù, nepeAHBg t13 Koropbrx BbtnorHgHa xecrxoi, a
3aÂHas - B BuAe nneHKx. KoHryp sroù nnacr[Hbl
l4Meer SopMy yceeeHHoro srnt4nca, oAHa x3 ocet
Koroporo flBnsercF 3aAHeù nxHxeù KoHrypa.
TexHxqecKxù p$ynbrar - noBbtuleHre KnA. 2 H.n. +

nH,  11  xn . ,  1 ra6n.
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Voogexu rexHnKh
l43o6pereHre orHoct4Tcn K cpeAcrBaM co3AaH!4q chrbr rrrh AnF Bo3AytlHoro, HaABoAHoro u

noABoAHoro rpaHcnopra. OcHoBoù neo6pereHnn fl BflFercF nphMeHeHne BapxaHTa
rore6arenuuoro ABrxeHus, ocyr4ecrBnieMoro nonepeqHbrM Bo3BparHo-nocrynarenbHbrMt4

s xone6aHlcr\rn ABr4xhrern, hMxrxpyror4r4M14 "pu6nù xeocr" nnu "rpurno nnaqu".
kl3BecreH (AePOA[4HAMklKA. A.M.Mxurapnn. Mau:nnocrpoeHue. M., 1976. 448 c.) nphHr.lnn

rpe6Horo BhHTa.qnn co3,qaHhc chnbr rf,r[. l-pe6roù B!4HT Bo BpeMn paoorH HenpepHBHo
npeo6pasyer Bpau{eHr4e Bana ABhrarenc B ynop - chny, ronKarcqyn cyAHo Bnepe.q. npr4
Bpau.leHhr BhHTa Ha noeepxHocrnx ero nonacreù, o6paqeuxurx Bnepeg - B cropoHy ABhxeHxq

10 cyAHa (3acacbrBaou{hx), coagaercn pa3pexeHHe, a Ha 06pau{eHHbrx Ha3arq (rarneraoqnx)
noBbrureHHoe AaBneHhe Bogbr. B pesynurare pa3Hocrh AaBneH!4ù Ha nonacrtx so3HhKaer chna
rern - rpe6xoù nphHtlun cogiqaHhg c!4nH Trn4.

l-nagHurr4 He4ocrarKoM rpe6Horo BrHTa flBnnercn nphHqun rpe6Hofo co34aHhq chnu rnru 3a
cqer !4cnonb3oBaHnn xugroù cpegbr B KaqecrBe ynopa. elo nopor(qaer 3HaqhrenbHHe norepr

i5 s{epn{v Ha oHeprerr|qecKh BbrcoKo3arparHylo HegQQeKrhBHyto ryp6ynh3aqh}o cpeAbr,
nopox(qaeMyK) 14H,qyKTnBHbrM14, npo(pnnbHbrM14 14 noBepxHocrHbrMr,r cr4raMh conpornBneHltt
cpeAbr, a TapKe Ha 3aKpyquBaHhe ronacTrMr4 noToKa xhiqKocTr4, BoBneKaeMoù B npoqecc
pa6oru enxra. Ygenh.reFrne cKopocrr4 BpaqeH!4n BhHTa, npuBoAFrqee K yBenhqeHuo KonhqecrBa
xh,qKocn4, hcnonb3oBaHHoù B KaqecrBe ynopa, AonorHhrenbHo nphBoAxT K orpl4qarenbHoMy

20 pa3pywwenbHoMy Bo3AeùcTBt4o cpeAbr Ha BhHT 3a cqer rBneHhn KaBnraqhr4.
l4oaecuo ycrpoùcreo (flarexr N42081 770 ot 29.07 .1992 r.), Koropoe cocror4r B

cne,qytoqeM. C ropuoaoù qacrbro KopnycoB cyAHa-KaraMapaHa uapHHpHo coeAnHeHbt
nraBHlKoBbre ABhxhrent4, pa6oTarcu{ne B npon4BoQa3e. ,Qeuxntenu-nnaaHhK hMeeT
KoHt,rqecKyo unr xnruoo6pasHyb B nnaHe Qoprvry. Ero ocrpuù xopruoaofi xoxeq nogo6Ho

25 xBocroBoMy nnaBHnKy pu6u nnaaxo nepexoAr4T e rn6ryn 14 ynpyryo apMhpoBaHHyto nnacrhHy,
npx,reM B nrcboM nonoxeHuh ABr4xhrenb B qenoM o6pa3yer c KopnycoM cyAHa eA Hyo
o6rexaeuyo o4creMy.

HeAocrarrom 143BecrHoro ycrpoùcrsa FBne|orcf, :
- Hu3Kaf, eQSerrnexocrs, o6ycnoaneuuan HanuqheM rnnnoo6paeuoù QopMbr ABr1xr4Tenf,,

ao nprao4nqeù r nnsxoeQQerruaxoù padore gaenqeù n no4cacuraarcqeù cropoH KnnHa;
- coxpaHeH!4e rpe6xoao-esuaxoBofo nphHquna pa6oru nnacrnxH, B Koropyto nepexogt4T Ktt14H

e ceoeù ocrpoù xoneqsoù ropuoeoù vacrr.
klseecreH 'Cnoco6 geuxeHrs rpaHcnoprHoro cpe4crBa u ycrpoùcreo "Psr614ù xeocr" Ans ero

ocyqecrBneHur. flaresr Ne2109655". Cnoco6 saKntoqaerce B ucnorb3oaaxuu pa6overo oprana
35 s su4e rh6xoù o6onoqxu c noflocrbro, ganonxersoù xugKocrbro, oAr4H KoHeq xoroporo

cso6oAeH, a ppyroû uapH!4pHo 3aKpenneH, eaxn|osanqnùcn B Bo3BparHo-nocrynarenbHoM
nepeMer4eHhh SaKpenneHHoro KoHqa nepneHAhKynFpHo HanpaBneHhlo ABhxeHl4f,
TpaHcnoprHoro cpegcrBa c nocneAynulhM 3anonHeHneM noA AaBneHueM o6onoqKh.

HeAocrarKaMI 143BecrHbrx cnoco6a u ycrpoùcrB sBnf,|orcf,:
40 - rpe6xoeo-asnraxoBHù npxHtlnn pa6oru;

- 3arparbr gHeprhu, BpeMeHr n cpegcrB Ha co3AaHue HaqanbHoro pa6overo nonoxeHr4t
ABhxnreflF - 

'3aMax" 
Ann cneÂyoqero rpebKa;

- xeng6exsoe co34aHue ycnoeufi AnF Bo3H14KHoBeHr4F cunu, nporl4BoAeùcruyoqeù
,qBuxeHh|o, npu BbrnonHeHrll.t noAfoToBt4TenbHbrx STanoB Bo3BpaTHo-nocrynaTeIbHoro ABhxeHn9

45 paboqero opfaHa;
- rrnhqHo rpe6roeurù ABr4xhrerb, nphHqr4nuaflbHo He coorBercrBylol4uù MexaHr43My

xone6atenutoro .qBuxeHr4n pbt6bero xBocra.
Hau6onee 6nugxr.rrr,l,r no rexHnqecroù cyu{Hocr4 peueHuFM14 nBnFlorcn (nareHT Ne2172700)

"Cnoco6 cog4aHhn 4er4yqeù chnbr annapara e reryveù cpege ABhxt4Tenb.qnq ero
5, ocyr4ecronesun'. Cnoco6 co3AaHr4c 4erxyqeù c!4nu annapara, cta6xeHnoro, no MeHbueÉ

Mepe, oAHr4M KpbrnoM, B TeKy,{eù cpeAe 3aKn}oqaerct B ToM, qro Kpbtny oAHoBpeMeHHo nphAaloT
Bo3BparHo-nocrynarenbHoe nepeMeqeHt4e B HanpaBneHt4t4 noA yrnoM nphMepHo or 50 Ao 130"

r na6erarcqeuy norory reryveù cpegu h yrnoBoe nepeMeqeHne. Cxopocru nepeMel4eHut
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cocraBnFer npr4MepHo or 0,1 Ao 12 cKopocT!4 ABhxeHhn caMcro annapara, coo6qaeMoro eMy
grhM KpHnoM, nph oroM yron araKh coxpaHnercF nocrogHHbrM. fianxnrenu gnn ocyl4ecrBneHxF
eroro cnoco6a coAepxnr, no uenuureù Mepe, oAHo xpurno, cua6xenHoe uapHnpHo cBF3aHHblM c
HhM nphBoAoM, xecrKo 3aKpenneHHbrM Ha annapare h coooqaloqr4M Kpbtny Bo3BparHo-
nocrynarenbHoe ABnxeHhe orHochrerbHo HanpaBneHhf, ABuxeHuF norora reryveù cpegu.
Kpurno annapara csa6xeHo ycrpoùcraou ynpaBfleHun ero yrnoM araKh, cBF3aHHblM c orr4ù
KpunoM. ,Qocrnraetcn nosb .!eHre nponynbct,iBHofo (ogQQhq!4eHTa ABhxhrenc.

He4ocrarxauu 143BecrHbrx cnoco6a r ycrpoùcra f,BnForcn:
- coxpaHeHhe gneMeHTa rpe6xoaoro cnoco6a co3gaHr4F cnnul' lr.ru nyreM nphMeHeHuF

yrnoBbrx nepeMeqeHnù Kpbrna, qro conpoBoXAaercs xeeQQerrrenofi noAroroBl4TenbHoù
craAheÉ ABhxeHuF - 3aMaxoM;

- ycnoxHeHIe npoqecca co3AaH]in ABt4xyqeù cxnbt annapara BBeAeHueM ,qonoflHrreflbHoro
060pyÂoBaHnF, ocyqecrBnFtou.lero QyHKqhh ynpaBneHnt yrnoM araKh Kpbtna-ABr4xhrenn;

- BHetrlHee ynpaBneH!4e yrnoM aTaKh Kpbrna-ABhxhTeIlt, nphBoAFu{ee K noTepFM
e@Qerrnarocrr EBhxhrerf, 3a cqer BpeMeHHbrx h oHeprerhqecKhx 3arpar Ha oro ynpaBneHl4e,
a ratoKe 3a cqer onpeAerntolJlero chryaqr4o nphcyrcrBr4c qeroBeqecKoro QaKropa,
nphBoiqeulero K oHepreThqecKh HeonThMarbHoMy noBeAeHuto ,qBhxhTenF B cpeAe;

- norepn a xoeQSnqraexre nonesnoro geÉcrBhfl, Bbr3BaHHble rnaeHoù Synrqnefi ABHXl4Terq
oneperbce Ha xhArryto cpeAy u oTToflxHyrbcF oT Hee.

flnn acex ycrpoùcrB xapaKrepHa Hh3KaF nflt,t eoo6qe orcyrcrByer cnoco6Hocrb K peBepcy
rpaHcnopTHoro cpeAcrBa, Hecyqero ABt4xnTenb.

l-{enuo rao6pereHhF FBnflercf, co34aHne cnoco6a n coorBercrByloqero ycrpoùcrBa,
nhueHHbrx BbrujenepequcneHHbrx HeAocTaTKoB.

era qenu 4ocruraercg He nonurroù oneperbcs Ha xr44Kyo cpe4y, a nyreM aos6p4qelun

ABr4xhTereM B XpeBOTO ,qBHxeHhC Cpe.qH, npnBoA9u{ero K nocrynaTenbHoMy ABrxeHulo cyAHa,
Hecyu.lero ABhxxTenb, h npoT'|BononoxHoMy oToMy ABt4xeHhto BhxpeBoMy noTol(y cpeAbl.

lloscxtttr,r gto.
l43BecrHo (FrÂpoaepogranan,|nxa. I| npaHArflb R@C Dynamics. MocKBa-l4xeBcK: H14Ll

"Perynnpxan n xaornqecKaq .qnnaunxa", 2002,572 crp.), vro rosQQnqnerr none3Horo

4eicraun 1 (xng) npeanuxoro BhHra onpe,qennercn orHoueHueM 1=V/(V+W2)-100%. FAe V -

cKopocrb nepBnqHoro noroKa, s KoropoM pa6oraer suHr, W - nphpaqeHhe cKopocru noroKa,
co3paBaeMoe pa6oraoulnu BnHToM, a cneAoBarenbHo, V+W - pesynsrhpyloulafi cKopocrb

ABhxeHhr BTopr4qHoro noroKa. nph oroM paccy4euhe o roM, 'rro yMeHbuJeHue cKopocrn W
cnoco6crayer noBbrueHhro Kfl[, raxercn oqeBuAHbtM. 9roro uoxno go6nrucn yaennvexuen
pa4t4yca on,teraeuoÉ BHHToM noBepxHocrr4, qro npnBoAl4T K TexHhqecKytM cnoxHocrnM rnna roù,
rlTo BosHhKaer npI yBenhlteHnx pa3MepoB nonacref B]4HTa - orpaHt4,.teHl4e pa3MepoB B14HTa
npeAenoM npoqHocrn MarephanoB KaK caMoro BIHTa, TaK ]4 Bcex y3noB u peranei TtroBoro
ycrpoùcrBa. flaHan HeeÔQerrhBHocrb raKoro peuJeHhn 3a,qaqu noBbtl.ueHhe KnA nprBoÂllr K

$arrnvecxn peaKruBHoMy cnoco6y 4anxexnF, np!4 KoropoM Bl4Hr pa6oraer B BoAoMerHoM
BaphaHTe. B erola cnyvae pa6ory snnra conpoBox(Aaer FsneHhe KaBuraql4u, c KoropblM
HaqhHator 6oporucn c noMolqbK) cynepKaBuraqnoHHbrx Br4HToB. B pesynsrare Be.qercn 6opu6a c
TeMh ocnoxHeHh9M14, Koropbre nopoxAaer h3Ha'{anbHo HenpaB nbHoe noHrMaHhe npoqecca
Bo3Hr4KHoBeHr4F ynopa o noABt4xHyp cpeAy y rena, ABt4xyqefocF B sroi cpeAe.

OcHoeFrsre nphHqhnH gpyrux cnoco6oe n ycrpoùcre - 3To npnMoe KonhpoBaH!4e
xone6arenuxoro ABhxeHnf, xBocra, cnyxar4ero ecrecrBeHHbtM nPogonxeHhe[,l roHe.lxoù
3aAHeùqacrr rynoBr4qa pbrbbr, 14 rcnorb3osaHhe xhAKoù cpeAbt B KaqecrBe ynopa.

O4naxo xone6areflbHbre ABhxeHnn ycrpoùcra, coe,quHeHHbtx uapH14pHo c KopnycoM cyAHa Ha
xoprt/re, xens6exHo hMeoT ABe cTa,qnr4 ABhxeHhg - 3aMax 14 rpe6oK. Fpe6or, aunonxnerrauù g

BuAe noBopora pa6oqeù qacrh ABrxnrenn oKono oct4 BpaqeHun uapH!4pa (nepneHAuKynFpHof
npo4onunoù ocu HanpaBneHl,tfl ABuxeHhn cy4Ha), s caMoM Haqane MaKchManbHo 14HTeHcuBHo

4nn eur6paxxoro cnoco6a co4eùcrByer pa3Bhrr4lo ,qBhxeHhc 3a cqer roro, '{To Bo3HhKa}oulat
cnna rArA, onpegenseMaF cunoù pearqltvt cpe,qbt, HanpaBneHa Aocraro'lHo ocrpo no
HanpaBneHhp .qBhxeHu9. Ho no Mepe hcnorHeHhF rpeoxa aerrop c!4nH peaKqhh cpeAbl

Crp.: 3
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noBopa'l[Baelcn, nph6nhxarcb K HopManh K HanpaBneH[]o ABhxeH,lF. B SToM cny,rae
oOOeKrhBHocrb ycrpoùcrBa cHuxaerce Ao Hyne. lansreùuree AshxeH!4e ycrpoùcrea - ero
noAroroBKa K oqepegHoMy rpe6xy - aauax. B srou cnyvae BeKTop cnnu rnru eoo6qe ueuner
HanpaBneH14e HacronbKo, vro nporreo4eùcrByer ABhxeHhlo cyAHa. Knruoo6pasxurù ABnxr4Teflb

5 B chny aurbparxoù SopLru nxo6st ncKntoqaer qr4crbrf no4roroBrrenbHHù oreMeHT "3aMax', Ho
npr4 oroM coxpaHf,ercc rpe6xoaoe aaanuogeùcrane co cpegoù, nooroMy npnxogl4Tcc Ao6aBncrb
ru6xyo nnacruuy Ha KoHqe nnaBHhKa-AB14xr4Tenn, nocKonbKy caM KnhH-,qBhxurenb
Manoo$QeKrhBeH.

Bo acex cnyvanx pa3n[qHbrx cnoco6oe u ycrpoùcra coxpaHeHue raKoro AeùcrBr4n, KaK ynop
ru o xr4AKyro cpeAy, KaK u y rpeoHoro BhHTa, o3Haqaer norepF oQQeKrhBHocrh 3a cqer

Heh36exHoro Heo$QeKrnBHoro "npoBana' ABr4xrrenn B cpeAy.
T.e., qeM MeHee Br3Kas I MeHee nnorHan cpe.qa, TeM c 6onbu:eft cKopocrbp u 6onuuuun

oHepferxqecKhMt4 3arparaMu npuunocb 6H ocyu{ecrBnsrb rpe6KoBoe ABhxeHhe .qBuxhrenn. B
oroM cnyqae Hehs6exeFr nyrb, nphBoArrquù x aogouerron,ty BaphaHry orranKuBaHhr ,qBnxurenn

rs ot or6pacueaeuofi nnl cpe4u.
Ha cauou 4ene Bonpoc oQOeKr!4auocrn pa6oru ABnxhrenf, AonxeH cBo,qhrbcn K peueHuto

saAa,ar4 ,qeùcraùaq ABlrxnrenF hMeHHo B no.qauxnoù cpeAe 6eg nphMeHeHx9 aP'anoft ttt c ynopoM
o TsepAoe reno.

PeueHhe 3a4aqr noBbrueurn eQQerruaxocrr4 cpe4clB ABr4xeHnF Moxer gaKnpqarbcn
2A TOTbXO B TOM, i{To6U a pa6Ore AarXUreneù ucnonsgoBanhcb nphHqhnbr BoSHr4t(HoBeHhr rhApo-

uflh aSpoAuHaMhqecKux cr4I| B noABr4xHbrx cpeAax.
06parraauucu K rBneHht<l Bo3H14KHoBeHrs no4ren,luoù chnu Kpbrra, HaxopxM

(AOPO.q14HAM14KA. A.M.Mxhrapnn. MaunuocrpoeHue. M., 1976.448 c.) urorovncnenxue
oKcnephMeHranbHbre h reopefl4qecKhe pe3ynbraTH, noArBepr(Aaoque nphpoAy ee

2i Bo3Hl4KHoBeHht 3a cqer BhxpeBoro ABlrxeHhF cpe.qbl. flpnuue alanornn n Mo4enx o6u.leù
reopetnvecxoù MexaHrKr4 He o6ÈFcH9ror, HanphMep, cyrqecrBoBaH!4f, nogren,lxoù o4nH npu
orplrqarenbHbtx yrnax araKr4 rpsrna. He oorncHcercs rapKe h ee 6onbulaq Beflr4rrhHa nph
Manbtx nonoxrrenbHbrx yrnax araxr. A norolly yMecrHo cpa3y Bocnonb3oBarbcr ycnoBhqM14
B3a14Mo,qeùcrB14q Kpbrna co BcrpeqHHM noroKoM, HanphMep, xHAKocrl4.

30 Cyr4xocruuso6pereHnn
l/'13 Bbrueh3noxeHHoro cneAypr HeooxoAhMHe HaqanbHHe ycnos14n Anq peureHhr 3a.qa'{h:
1. ABuxhrenb Aonxex 6srru flÂ6Koû t4 ynpyroù nnacruxoù.
2. Pacnonararucq nnacrhHa AonxHa raK, qro B HaqanbHoM rnu nacchBHoM nonoxeHhh ee

noBepxHocTx nexaT BAonb HanpaBneHh9 noToKa.
a5 3. npuxna4ueaeMoe BHeurHee eosgeùcrane gonxHo 6srru nepneHAhKynnpHo K HanpaBneHno

noToKa u K caMoù noBepxHocr[ .qBhxuTent.
4. noA Bo3AeùcraneM aHeuHeù crinH ToqKa 3axBara ocHoBaHhn, QpoHToBoù nepeAxeù vacru

ABr4xurene, AOnxHa BO3BpaTHO-nOCrynaTeflbHO nepeMeqaTbcF nepneHAhKyflepHo K
HanpaBneH K) noToKa.

40 5. noA BogAeùcrBxeM npHKna,qHBaeMoù sHeuHeù cunH ABr4x!4Teflb B npoqecce ABhxeHr4q
4onxet usrn6arbcc h nphHhMarb Soprvrur, onruMarbHbre B cooraercrBr4h c ero
B3ahMo,qeùcrBxeM co cpegoù, aHanon4'{HHe OopMe Kpbrna.

6. Toqra np,lnoxeHuf, BHeuHeFo eoageùcrenn, BHeuHeù o4nu, AonxHa 6btrb raKoi, qro6br
eoaruo4eùcrane iqBhxureflf, co cpe4où nopo4ano MaKcuMaflbHyxl no orHoueHuto K

ar eu6panxonay HanpaBneHho ABhxeHur cy4Ha chny rnnr.
7. fionxer 6srru l4cxnp,{ex rpe6roeuù npuHllun orranK BaH s or cpeAH.
8. floA AeùcreheM ABr4xurene B cpeAe AonxeH o6pa3oBbrBarbca B xpeBoù noroK,

npon4BononoxHuù nocrynarenuHoMy ABuxeHulo cyAHa. B coorBercrBr4r/t c 3aKoHoM coxpaHeHHg
hMnynbca c hMnyflbcoM 3Toro noroKa.qonxeH 6brTb cBfl3aH h hM onpeAennTbcg l4Mnynbc

50 aBtDKt Ten'..
9. Ponb noAbeMHoù cunbr AonxHa urparb BHeuHqn npr4KnaAbrBaeMaf, K ABt4xhrenp cuna.
10. Ha cIapun nepeKnaAHBaHhf, ABr4xr4Tefln noreHqhanbHaf, oHepn4F, HaKonneHHaf, B

r3orHyroM pa6oveu rene,qBux refls, AoflxHa B npoqecce Bbrnpf,MneHhfi ororo rena
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npeBpau.laTbc9 B KhHeTht{ecKyto SHeprl4to cyAHa.
eTh ycnoB!4f, peanh3ytttrct B HaueM cnyqae.
npex(qe Bcero, oco6oro BHnMaHhF rpebyer Bonpoc onpeiqeneH!49 To'{xt4 nphnoxeHuq

BHelllHeTO ychnxF K ABr4xhTenO.
s Paccraorpnr"r (Qrar.1) reno, HaxoAnt4eecn no4 geùcraneÀa eHeuxeù cnnu. flnn

onpe4eneHHocrt4 nycrb oro 6yger nnocxan nnacrhHa npnuoyronsnoù Sopuut c
pa3MepaMr4 lxk, rge | - nonepesnrtù, a k - npogonurutù ee pa3Mepbl, npr4veM l<k.

PaccMarpnBarb nnacrfiHy 6ygeu e nnocKocrh XOY npnuoyronbHoù cncreMH KoopAl4Har,
o6paooeaHHoù occr"rt4 X, Y tt Z. B npogonbHoM HanpaaneHl4h nnacrhHa HanpaBneHa

td napannenuno ocu Z, uAyqeù ,|3 nrcra.
B pesynurare Ha nnocKocrr4 XOY npoexqnn nracrnHbt 6yger aurnngeru rax orpeaor AB

npnruoù nrnrn AnhHoù L Ha,rano xoop4nnar, TottKy O, aut6eperra raK, 9To oHa 6y4er coanagaru
c roqxoù oroopa rnrr, c Ha,-tanbHoù Anntoù po. Ocb OX HanpaBnM no BeprnKanh BHl43 TaK' qro

npf,Man, coe4uHslorqan To,.tKy O c nnacrnnoù, 6yAer cosnaAarb c ocblo OX. Ocu OY uanpaauu e
t5 cropouy B03HhKatol4ero nocrynarenbHoro ABhxeHhr nnacr!4Hbr raK, Lrro rpaeKTopt4g ABhxeHh9,

KaK nnocKan rpnaan, 6yger pacnonoxeHa B nnocKocrt4 XOY. Toqroù C o6ogHa'ahi,
reouerpnsecxltù qeHTp orpe3Ka AB, nannoqltùcn B HalrteM cnyqae oAHoBpeMeHHo qeHTpoM

Macc 3Toro orpe3Ka. To.lxoù O'o6osxaqhM TottKy gaxsata rcroù (rpocolrt) nracrtlHbt Ha
orpesxe AB.

20 Cyqecrsyer gae rpaùnne ctiryaqhÙ4: nepBan - oro KorAa rnra 3axBarblBaer nnacrnHy B

ToqKe, coorBercrayor4eù MaKclManbHoMy Mh,qeneBoMy ceqeHl4o, T.e' B Tor4Ke C, lAe cMeqeHre
cO'=ô ToqKh 3axBara nnacrnHu rnroù paeno ô=0. B sToM ctlyqae nphKnaAblBaeMan K nnacrllHê

BHeuHf,F c!4na 6yAer nopo)çqarb MaKcnManbHyo npor14BononoxHo HanpaBneHHyo cuny
peaKr.lhr4 cpegu. 3To nphBogt4T K MaxchMafibHbtM norepsM B cBt3l4 c coBepuieHheM pa6oru,

25 3arpavlraaeuoù Ha npeogoneHhe chnu peaKq!4n cpe4br, h cana rnft4 He Bo3HhKaer.
eQ$eKrt,tBHocrb BbrnonHeHhn pa6or a raxou cnyqae Hr43Kaf,. BTopaf, ctaryaqun - 3To Kor4a rnra
3axBarbrBaer nnacl4Hy B ToqKe, pacnonoxeHHoi a cepeAhHe $ponroaoù nnHru nnacrnxu. Ha
nnocKocn4 XOY sro nonoxeHhe coorBercrByer rovxe A orpesxa AB, rAe E=1/2. B eronit cnyvae

ct4na HarFXeHhq rgrh, BHStrtHFB cllna, MerHr4Marbua. f'lpn auaoge nracr!4Hbl u3 ropn3oHTanbHoro

" nonoxe"r" ocyu.lecrBnqercc, nper(,Ae Bcero, noBopor nnacrhHbt Ao nonoxeHng, 6nngxoro r

nepneHAnKynnpHonay. Cltna rfrl4 He Bo3Hr4Kaer. T.e. e$QerrnBHocrb npufloxeHuF crlnH n B

sroM cnyqae Hhgxan. cneAyer oxhAaTb, qro Me)(Ay AByMn KpaùHnMx cflyqacMh, KorAa ô=0
h ô=1/2 AonxHa cyulecrBoBarb roq(a, pacnonoxeHhe 3axBara nnacrhHbl a roropoù 6y4er

". 
cnoco6creoaarb MaKcuManbHoù eQQerrrexocrn 3a cqer Bo3HtlKHoBeHhF cnnu Tf,tt,t KaK
pe3ynbrara geùcrann gayx neug6exro cyqecrByrolqr4x HaqarbHbtx chn - BHeuHeù cl4tlbl 14 ct4flbl
peaKL[414 cpeAbr.

SQQerrr,raxocru geùcrann gHeuneË cunu 6ygeu oqeHnBarb no MaKchMyMy Bo3HhKalou.leù

a nd fAfA B 3aBl4o4MOCTÙ4 OT napaMeTpa ô. Qt43t4qecKh 3To,qoflxHo BblrnflAeTb TaK' qTO npl4

40 npunùKeHlu BHeuHero ychnhn K ABt4x[Tenp Bo3Hr4Kaer o4na peaKqhh cpeAbl' BeKropa orux
cr4r cKnaAbrBalorce 14 Aaor BeKrop pe3ynbrnpyoqeù chnbl, npxBoAFl4xÉ K nocrynarenbHoMy

ABhxeH!4ro nnacrhHbr no Kpt4BonhHeùHof TpaeKroprx.
Oqennu ro paccronHhe ô, Ha KoropoM AonxHa pacnonararbcF ToqKa 3axBara sFletuHeù

rcroù nnacthHut no orHoueHho K reoMerpnqecKotuy qexrpy eroù nnacrhHbl.

45 Ha Qw.2a nphaegeHbl
XOY - ncxogxan npnMoyronbHae chcreMa KoopAhHar, toqxa O - roqxa orbopa rnlh,

HanphMep, rpoca;
X"O'Y" - o4creMa KoopA Har, cBn3aHHan c MrHoBeHHofi ocbto Bpau{eHhg' npoxoAFlqef

qepe3 Haqano KoopAHHar O". flycru nonoxeHl4e rena B npocrpaHcree 6y4er

5, xapaKreph3osarucs xaxoù-nr6o roqxoù ororo rena, Hanp[Mep, KaK B HauJeM cnyqae, roqKoù

ero 3axBara. TorAa BBeAeHr4e cmcreMbt KoopAhHar X"O"Y" cessaxo c reM, qro npÙ4
xphaonhHeùxotvt ABnxeHhh Tena hMeeTcF ocb, KoTopaq B paCCMaTpuBaeMblù MOMeHT AB}txeHuF
HaxoAr4TcF B noKoe, T.e. Teno B sTor MoMeHT xax 6ut coaepuaer Bpau{arenbHoe ABhxeHhe

Crp.: 5



RU 2 285 633 C2

BoKpyr sroù oct4, npoxoAqu]eù vepes rovxy O". Taxan ocb Moxer, KaK B HaueM cnyqae,
Haxo4lrrbcr 3a npe.qeraMh rena. A pe3ynbrhpytoulae Kpt4BonhHeùHae rpaeKrophn AsuxeHue
Tena 6yAer npeAcraBnnrb co6où rrrHoxecrao roqeK, nocneAosarenbHo o6pasoeaHuurx
coBoKynHocrbro nonoxeHhù B npocrpaHcrBe roqKt4 3axBara.

5 p - MTHOBeHHan A'|rHa TpOCa;
p'- paccrogHne or Tor{xh 3axBara nnacruHbt Ao MrHoBeHHoft ocu epaqetnn o";
F - BeKrop nphxnaAbrBaeMoù rrroBoù chnu rpoca (ggecs n Aanee xt4pHbtMr4 6yxaarvrra 6y4yr

o6osHaqarrcn BeKTopHbre aennruxur);
N - aerrop chnbr peaKquh cpe4br;

,o Ha Qxr.26 nphBeAeHH:
AB=l - mlrplrHa nnacrhHbt;
11 - flne9o Cunu f1;
fl - BeKrop chnbt, 3a4aloqeË epaqeure nnacrhHe BoKpyr roqKh O', cecgaxHoù c 3axBaroM

nnacThHbr TpocoM;
15 C - qexrp Macc nracrhHbr 14 oAHoBpeMeHHo ee reoMerph'lecKuù qeHTp;

o'c=ô - paccToFHhe cMeu.leHng TogKr 3aXBaTa nnacTr4Hbt or qexrpa uacc c;
Fn=F.Cosa-N' - pe3ynbrr4pytoulac HopManbHae cocraBncoqac olnu, geùcreyoqeù xa

nnacrrHy co cTopoHbr rpoca;
F. - rarreuqranrHan cocraBnflKlr{as cunbt, AeùcrByroqeù Ha nnacrriHy co cropoHbt rpoca;
F'=Fn+F. - ra pe3ynbrhpyroqan chna, Koropan BbtHy>t(qaer reno ABr4rarbcq nocrynarenbHo

no xpneonrreùuoù TpaeKroph14, ornrvaoqeùcn or oKplDt(Hoctt4;
Ê - yron Me)(Ay MrHoBeHHbrM HanpaBneHheM ,qBrxeHhfi nnacTuHbt tt ocuto Y;

T - MTHOBeHHOe 3Ha'{eHhe yrna noBopoTa MrHoBeHHoro pa+Ayca p'no oTHoueHh|o K ocr4 o"x",

25 q - yron oTKnoHeHuF Tpoca oT BepTuKanbHoù ocu X;
c[ - yfon MexAy rpocoM 14 MIHoBeHHbIM paAhyc-BeffiopoM p'.
Moraetr M1 (nexrpHun,tu 6yxeauu e gansneùurera 0603Ha,raorca Mo,qynh coorBercrayou.ltlx

BerropoB) cnflH Fi, nphKna4brBaeMoù r nnacrure h !4Mepu{eù nfleqo p', onpegeneercf,
npoh3Be4eHheM chnbr Ha nneqo. Tot xe MoMeHT chnu onpegencercn MoMeHToM rHepqrar J9,

30 cucteus r npro6perexuuM yrnoBbtM ycKopeHreM d2ytdt2.lorga hMeer Mecro paBeHcrBo

M1 = F" .  p '= J6. .d2yldt2 ( l  )
(H.l,l.Kapnrrr, K.H.5srcrpoe, n.C.Krpeee. Kparruù cnpaBoqHhK no ôx3uKe. "Bsrcuan

urKona". M., 1962).

s5 flpyroù uolaeHr M2 cllnbr f1,4eùcreynqeù Ha nnacrhHy c nneqoM ll, nph,{eM B oroM cnyqae
MoMeHr hHepqhu - J9, r yrnoeoe ycKopeHle - d2gldt2 onpe4enntorcn paBeHcreoM

Mz = fr .lr = Jo, . d2p/ dt2. (2)

Paccuorprn,l cnyqafi paBeHcrBa yrnoB T=p u coorBercrByrot4t4x yrnosbtx

4a 
ycKopeHuù dzr/dl2=dzgtdt2.

Cnyvaù 7<p coorBercrByer roMy, qTo d2yldt2<d2gtdt2, r.e. B coorBercrenu c reouerpreù

Qw.7a,6 nnacrhHa noA AeùcrBheM rpoca 6y4er pa3BopaqlBarbcf, no qacoBoù crpenre. flpr,t
oroM nnacrhHa 6yAer npuo6perarb nocrynarenbHoe .qBrxeHue Ha3aA. Cnyqafi T>p
coorBercrByer roMy, qro dzytdt2>d2pldt2, T.e. nracrhHa nog 4eÉcraneu rpoca 6yger

a5 paeeopa,rnaarbcn nporxB qacoBoù crpenKh. Ho npu erom cornacHo reoMerphr4 Sur.7a,6 6yger
yMeHbuJarbcs chna peaKquh cpe4br N. B pesynurare cuna F craHoBr4Tcg npocro o4floù,
rnryqeù 3a co6où refio, Ho xe roù cunoù, Koropan AeùcrByer B nonepeqHoM K
nocrynaTefl bHoMy HanpaBneHhlo ABr4xeHux saTonneHHoro Tena.

Tor4a nueer Mecro paBeHcrBo
5' F..p7Jo, = fi . L /Jo,. (3)

flocxonury
F ,  =  F . S i r r t ,  C =  p .  C o s t . f  ( 4 )
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Jo.  =m.12/12+m.p '2  =m.12 !12+m.p2.cos2cr ,  (5)
(m - e$$errranaF paBHoMepHo pacnpegeneHHaF Macca nnacrnHbt, BKnloqarll4an

nprcoeAhHeHHyro r"raccy [Il.[.Ilau4ay, E.M.InQuhq. fn4popranararra. 'Hayxa". 1988]),

f r  =2.ô.N/1,  t t=v2,  Jo=im. l2 l12+m.ô2) ,  (6)
ro u3 paBeHcrBa (3) c yqeroM (+), (5) r (6) aurexaer

F ,  =  [ ( m  . I 2  / 1 , 2 +  m . p ' . C o f a ) N / p .  c o s û , ] .  ô / ( m . I ' z l 1 2 +  m . ô ' z ) .  ( 7 )

ObosHaqrae Bc|o coBoKynHocrb coMHoxureneù, ue saeucnqux or ô, 6yKBof K, paBHoi

r c  =  [  ( m  .  I z  /  : - 2 +  m '  p t '  c o f a ) N / p .  c o s c r . ] ,

nepenuureM paBeHcrBo (7) B Bt4Ae
F ,  =  K '  ô  / ( n '  r "  / J . 2 +  m '  ô ' z ) (e)

( 8 )

TorAa nepBa9 npoh3Bo,qHa9 F. Qynxqv a FÎ no ô Moxer 6utru sanucaHa e en4e

F , ' =  n  [ ô / ( m ' ] ' z / t 2 + n ' t z \ '  =
1 5  =  R .  [ h . t ' 2 1 2 +  m . a ' )  -  o . ( z ' n o ) ] ( * ' 1 2  / r z +  m . ô ' f . (10)

PaBeHcrBo ryno nepaoù npo!43BoAHoù Fr=0 onpeAencer ro 3HaqeHue Bent4'{t4Hbt ô, nph

r(oropoM QyHKqur F' un,leer sxcrpeMyM (14.H.6poHurreÉu, K.A.CeueH4nes. CnpaeosHnr no

MareMarhKe. "Hayra". 1964). Onycxan oqeBhAHHe npoMe)K)Æo'{Hbte BblpaxeHhe H
zo npeo6paeoeaHhn, 3anhueM,

l n . L z  / 1 2 +  m .  ô ê )  - ô  ( 2 ' I ô )  =  0 ;  r ' z / 7 2 = ô z ; E = L / ( 7 2 1 "  =  0 , 2 8 8 ? . L  0 1 )

,,4 
nocKonbKy BTopar npoh3BoAHan F, MeHbuie HyflF

F, < o, (tù

To nonyqeHHoe 3HaqeHlre Benr4qhHbr ô onpeAenf,er MaKcuMyM ÈyHxqnu F" or ô.

Ecnh xe yqecrb, qro ct4na rqfn F"=F.Sina, To oKa3HBaercg, qro nph

D/r= 0,2887 (13)
3aronreHHoe reno npno6peraer MaKchMaflbHoe raHreHquaflbHoe ycxopeHhe npx 3agaHHoù

nphrna4brBaeMofi cune F !4 pacrer c pocroM yrfla o nponopquoHanuno Sino.
Sror xe yron d 3aAaer yron Mex(Ay BeKropoM cnnu N peaxqnn cpeAu, eos4eùcrsyrcqeù na

nflacruHy, n npnuoù, s4onu xoropoù Aeùcreyer npuKna4btBaeMaf, K nnacruHe cnna F. Orcpga
cne4yer, qro ynpyrocrb n ru6xocru nracrnHbt AonxHu B npoqecce pa6oru sagaearu raroe
sHaqeH!te yrna o, KoTopoe cooTBeTcTByeT ycnoBt, o Bo3HhKHoBeHhn MaKchManbHofi cunbl Tnfr4.

Taruu oopaaou oKasbtBaercn, '{To pa3MeqeHne roqKh 3axBara nnacrt4Hbt B coorBercrBl4l4 c
ycnoBneM ô=0,2887.1 no3BonFer Aocrr,rqb onrhMarbHbrx ycnosvrù nepeMet4eHhF nnacrhHbl noA

4eùcreueu pe3ynbrhpyroqefi gayx cun - TqroBof chnu rpoca !4 c!4Ibt peaKqnu cpeAbl. B sroM
cnyqae nocrynareflbHoe ABr4xeHt,te rena gHeprerr4qecKh onrhManbHo yxe xorn 6u norouy, vro

,qBlrxeHne nnacThHbr ocyu{ecTBn9eTcF B cooTBeTcTBl4r4 c TeMl4 ycnoBugMl4, KoTopble npuBoAf,T K
MyrHlrMyMy oHepfernqecKl4x norepb ABl,lxyu{efocc refla. T.e., nMen B cBoeM pacnopqxeH'tu
o6opy4oaanne, no3BoneK)qee pa38hrb rrroBylo cuny F, cne4yer onpeAenFrb ro'{l(y 3axBara
nracrhHbr Ha ocHoBaHh14 nonygeHHoro ycnoBt4q. Tor4a aosxnxanu{an cKopocrb nepeMeu{eHut
nnacrt,'rHbr 6yger uaxcnuanbHoù, a coorBercrBytou{ue oHeprer!4qecKue 3arparbl Ha
npeoAoneHr4e cnfl conporuBneH]4fl cpeAH - M14HuManbHblM14.

Heo6xognn,lo o6parnru BHuMaHre Ha ro, t{To roqxa, xapaKTepu3ytoqaf,cn
ycnoBfieM ô=0,2887.1, oKa3brBaercf, s o6nacru ra( Ha3btBaeMoro QoKyca npoQxnn Kpblna,

onpeAenrtor4erocfi r43 Apyrux coo6paxernù. 3to noHcrl4e [cnotlb3yerce B caMonerocrpoeHu
(AOPOAI4HAMI41(A. A.M.Mxr,rrapFH. Maru Hocrpoeuue. M., 1976. 448 c.) npn eut6ope
onruuanuaoù Qopt"tst xputna B qeflnx, B qacrHocrl4, onpe4eneHhq raKoro npoQl4nn Kpblna, nplr
r(oropoM xpuno 6yAer nMerb MaKchManbHyo no4ÈeMHylo cxny npu HaunyquleM ero KaqecrBe.

fipuMeHr4M nonyqeHHoe BHuJe ycnoBhe (13), KaK npaBr4no, Ann pelrleHr4F nau.lefi sa4avu -

paopa6orxr sau:nx cnoco6a u ycrpoùcraa.
llycru nnactrua 6yger saxpennesa rnroù B BuAe He rpoca, a no4Bt4xHoro e4onu oo4 OX
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uroKa, qepe3 Koropbrù ocyr4ecrBnnercn Bo34eùcrBhe Ha nnacrnHy. llycru rame Luror 6yger
nhuleH Bo3MoxHocrh Bpau.leHus e ro.{xe O chcreMbr xoopgrHar XOY. A caua ro.rxa O nycru
6y,qer xecrro cBe3aHa c nnaBcpeAcrBoM. TorAa (Snr.3), ecnr peanh3yeM sHeuHee
eos4eùcrere B Bh.qe 3HaKonepeuexxoù nepnognvecxoù chnbr, nphHyx(qanqeù rovry 3axoara

5 nnacTrHbr x Bo3BpaTHo-nocrynaTenbHoMy iqBl4xeHh|o, To cneAyeT oxhAaTb Bo3Hr'rKHoBeHun
pe3ynbrhpyrcqefi cnnu rnru enepeg. 3ra cnna rnflr1, npr4noxeHHaF K nnaBarenbHoMy annapary,
npnBe.qer K ero nocrynarenbHoMy As xeHhp. [1pu eron,t coBepuaeMbte BbrHyMeHHHe
xone6aHnc roqKu 3axBara nnacrtaHbr 6ypyr nannrscn ABhxeHhFM14, nonepeqHbrMh no
oTHOUeHhO K HanpaBneHhlo ABhxeHnF nnaBcpeAcTBa, '.rTo AeanbHo cooTBeTcTByeT Maujyu{eMy

10 ABuxeHvE Kpbrna nrnqu n xBocra psr6sr. OgxoapelaeHHo oro o3Haqaer, qro Bce paHee
npepnoxeHHbre cpe,qcrBa soa6yxçqexnn cnrbt rnrh B TeKyqhx cpegax, opneHThpoBaHHbre Ha
xone6arenuuoe eeepono4o6roe ABhxeHr4e ABnxnrenq, npnHqnn14anbHo nport4Bopeqar ycnoBnK)
uaxcnuanuHoù e$Qerrnanocrr ô=0,2887.1 14, cneAoBarenbHo, no onpeAeneHhto nMeor
uesuuuù KooSShqneHT nonegHofo AeùcrBr4c, qeM B npe,qnaraeMoM cnyqae.

15 B rarou cnyvae He Bo3HhKaer xeo6xogrnaocru 3aAaBarb yror araKh ABr4xnreng, nocKonbKy
ABr4xhrenb noA Bo3AeùcrBheM BHeuHhx cun u ycnoenû caM, AeQopM14pyFcb, npuHuMaer
oHepreTri{ecKh BbrroAHbre QopMy 14 yron aTaKu.

flpu pa6ore garx!4reflfi Bo3HuKaet enxpeaoù noroK (Qxr.4), Qopruupynqnùce cxo4nu.1hM14 c
ABr4xhrene 3aMKHyrbrMh Bl4xpf,M]4 r na Topa. [1pu eron,t HanpaBneHue BhxpeBoro noroxa (Srr.5)

20 npeuo nporuBononoxHo HanpaBfleHho chnH rnrh. florox Soprunpyerc9 rpynnoù Bhxpeù,
o6paeyroqrx 3a.qBhxhreneM Aopoxrry Tr4na Aopoxrr Kapuaua (H.E.Kovuu, H.B.Poee. Beegeuue
B Teoperh'recKyro r[ApoMexaHrKy. l-oc. rexxnxo-reoperh'{ecKoe h3AarenbcrBo. M., Il. 1932 r.
316 crp.). 3gecu yruecrna aHaron4n c xaprrxoù Bo3Hr4KHoBeHhF noAteMHoù crnH Kpbrna,
AEr4xyqerocr B reKyu{eù cpeAe c HeKoTopoù cxopocrso npu He6onbuhx yrflax araKh, npr4MepHo

25 5-10 rpaAycoB, y Kpbtna Bo3HuKaer 3HaqlrenbHaf, noAËeMHat cnna. B xauleu cnyvae,
npuKnaAuBafl K nnacThHe BHeuHloro chny TaK, qTo oHa [rpaeT ponb noA'beMHoù cunu, a
geQopuaqur hgrh6a nnacrhHur npltBoAFT ee Qopuy x $opue Kpbrna, Mbr co3gaeM gnn axeurueù
reryveù cpegu ycnoBhf,, npn Koropbrx Bo3HuKarorqee shxpeBoe ABxxeHHe cpegbr gonxHo 6uru
raxnu, qro6gt oHo coorBercrBoBano noAÈeMHoù cnne. B oroM cMucne Hau cnoco6

3, Bo36yx(AeH n ABhxeHuf cpeAbr qBnnercn obparHbrM cnoco6y Bo3HhKHoBeHhF noA'beMHoù chnbl
Kpbrna, Haxopntqerocq B ABhxryqeMcq noroKe. B sron,t cnyvae r4cKnpqeHo npuMeHeHr4e reKyqeù
cpeAH s KaqecrBe ynopa, a noToMy r4cKnKlqeH SneMeHT ABxxeHxg "npoBan" ABhxhTenf, B cpeAy.

flpo6nen,la nee$QerrraHoù cra,q!4r,r 'nepeKnaAUsaHhe 
ABr,rxr4renn", conyrcreyoqan

3aecrnbrM cnoco6ala h ycrpoùcraaM, B npe4naraeMoM peureHhx cHhMaercc noflHocrbto reM,
35 ,rro B npeAnaraeMoM peueHuu ABr4xurenb B groù craAuh pacnpgMnf,ercg t4 Bo3Bpau{aer

noreHqhanbHyro oHeprt.lùo 14grn6a a B Ae K!4HermqecKoù oHeprulh nocrynarenbHoro ,qBhxeH!4n
nnaBaTenbHoro annapaTa Bnepe.q.

npocroù noBopor ,qBhxr4rens ua np6où yron u3MeHser Ha oror xe yron HanpaBneH e
AeùcrBr4F cl4nbr rfirh. Oro npueoAur x Bo3MoxHocrr4 nepeMeu{eHhn cyAHa noA nK)obrM yrfloM no

4, orHoujeHr4ro K ero npoAonbHoù oc!r.
lrlso6pereure noncHtercf, unnpcrpaqugMx, Ha Koropbtx:
Onr.1. BUA c6oKy (ce.ieHhe) AB nnacrruu. XOY - Aexaproea crcreMa Koopg Har;

HaqanbHan tovra O coanagaer c roqKoù or6opa rpoca OO'; O' - Toq(a 3axBara nnacrrHbl
rpocola. C - reoMerpr4qecKhù qenrp nnacruxbr. S - TpaeKTopr4c h HanpaBneHue ABhxeHhf,

45 nnacruHbr. : - BeKrop areureù cunbr, nphKnaAbrBaeMoi '{epe3 Tpoc K nnacrhHe.
r

Qur.2a - BhA c6oKy (ceverre) nnacrhHbr AB g AeraxeHh ; XOY - hcxoAHac chcreMa
KoopghHar, X"O"Y" - MrHoBeHHas crcreMa Koop4lHar; F - BeKrop BHeuHeù cunbt, N -

BeKTOp Clnbr peaKqhh cpe,qbl,6 - Br4A c6oKy nnacTuHbr AB s xa,{anuHoÀ,r nonoxeHun.

50 Or,rr.3. B chcreMe roopArxar XOY uso6paxeHu ABe cra4ur4 ABr4xeHhq ru6Koù nnacrhHu 1
(AB) noA AeùcrB eM BHeuHeù chnbr yrqapa Fro"o, npuxna4urBaeMoù K nnacrnHe '{epe3 ujroK B
roqre 2: a - cnna y+apa HanpaBneHa aeepx; 6 - chna y4apa HanpaBneHa BHr43. Ocb OY
coorBercrByer HanpaBneH14K) iqBl4xeH]4F nflac 4Hbr. Ocu OX cooreercrByer BeprhKanbHoù
npnuoù, BAonb Koropof UJToK ocyqecrBnf,er cBoe cobcrBeHHoe Bo3BparHo-nocrynarenbHoe

Clp.r 8



15

RU 2 285 633 C2

ABhXeHhe h ABnxeHxe roqKu 3axBaTa nracrr4Hbl. BefiopaMh N noKa3aHbl cunbl peaKquh cpeAbl.
OO'- nhxhq fopr43oHra; mm'- xopÂa n3orHyroù nnacrttHbl. yfon Mexgy orpesxauu npnruux mm'
r.r OO' coorgercrByer yrny araKr4, nopoMeHHoMy AeQopMaqheÉ nnacrnHbl t4 cvlnaMh yAapa u
peaKqnh cpe4u. Or4enuno BbrHeceHH napannenorpaMlau chn Fysup 14 N, c noMoulblo Koropblx
reoMerphqecKn onpe,qenneTcn BeKTop cnnbl r9n4 R.

o14r.4. CxeMarh.rHo noKa3aHo o6paaoeaune qenorrKn enxpefi, o6paoyoqeùcfi 3a
geficreynqeù nnacruHoù, ABhxyu]eùca B cpeAe co cKopocrb}o V. l-lhopaMu 4, 5, 6 orueqenu
nocneAoBaTenbHbre Bo BpeMeHn n npocrpaHcTBe nonoxeHh9 nnacrhHbl npn npoxox(,AeHhh
cpeAnxHoù nhHhu nocrynarenbHoro ABhxeHhf, ABhxnrenq enepeg. 3aurHyrble I He3aMKHyrHe
Kp]4Bbre co crpenKoË yKa3brBator HanpaBneHnF ABnxeHvln qacrutl cpeAbt. 3auxxyrute rpneue
orpaxator or4enbHUe Bnxph nonoxhrenuxoù lr orpnqarenutoÉ uHteHcranocttt.

@r,rr.5. flpnaepeua QororpaQnn BhxpeBoto cneAa 3a xoptvtoÉ peùcreypuleù uoÂenn,
rcnonugogasnoù e nacronqeù pa6ore. Cneg orpa3hncn B BuAe paculvlpsloqeùcf, cneBa
HanpaBo nonocbr Bo3Myr{eunfi ua noeepxnocn4 BoAbr. Mogenu Aeuxercn cnpaBa HaneBo.

Onr.6. OororpaQnn o6qero Bh4a pa4hoynpaBneeMoÉ MoAenu nflaBaoqero cpe4crBa,
Hecyqero Ha ce6e rctoqunKn nr4raHht - 4 oneMeHra rnna AA (1,5 B), sneKrphqecKuù

ABnrarenb nocroFHHoro roxa (nanpnxenne nhraHr4n 6 B), noHnxapu.luù qucno o6oporoe
pegyKrop, KphsournHo-uaryunuù uexaursu, npeo6paayoquÉ spaqarenbHoe ABhxeHhe Bafla
peAyKropa B Bo3BpaTHo-nocrynaTenbHoe ABnxeHne uToKa, K 3aTonneHHoMy KoHLly KoToporo
KpennTcn ABuxhTenb.

Oxr.7. Br4A c6oKy (a) n en4 caepxy (6) geùcreyor4eù MoAerlt. 1 1 - Kopnyc MoAenA, 12 -

sneKrphqeckhù ABnrarenb, 13 - ruecrepeuvaraF qacrb peAyKropa, 14 - peMeHHaF'lacrb
peAyKropa, 15 - ean, 16 - xpnaouun, 17 - Luaryn, 18 - uroK, 19 - ro'rxa 3axBara
ABr4x!4TenF uroKoM, 20 - Aehxrarenu.

Orar.8. Brg c6ory (a) n arag caepxy (6) ABttxxrene (1) co uroxotvt (2) u rovroù (3)
3axBaTa uToxoM ABt4xhTenF.

Our.9. CxeuarlrqecKh B nraHe noKa3aHbr t(oHrypbt npf,MoyronbHoro (a) u snnhnrn,lecKoro
(6) ABnxhreneù. 21 - reno npnMoyfoflbHofo ABr4xnrenf,; 19 - To,{Ka 3axBara iqBhxhrene
urroKoM; 23 - exeuJHRc tt 24 - axyrpennnfl gacru Snrunrr'{ecKoro Ast4xhreflf,.

O14r.10. OororpaQnq gnnhnrfi.{ecKoro ABr4xhrenn, ncnonb3oBaHHoro B sKcnephMeHTarbHblx
nccneAoBaHt4f,x.

Our.11. Han6onee xapaKrepHaf, 3aBuchMocrb roeQQuqneHra nofle3Horo AeÉcrBt4e n or

oraocnrenuHofi nocrynu I rpe6Horo BhHTa flerarenbHoro annapara (Fngpoaepogunaunxa. Il.

llpanArnu. R@C Dynamics. MocKBa-l4xeBcK: Hl4l-l "PerynnpHan n xaorurtecKae AhHaMuKa",
2002, 572 crp.l.

Cnoco6 cogAaHnF chnbr rFrr B noiqBhxHbtx cpeÂax u ycrpoÉcrBo Anf, ero ocyu{ecrBneHxn
peanr43yrorcc cneAytou.l4M o6pasou.

flnn peanvrsaqura npe.qnaraeMbrx cnoco6a n ycrpoùcrea hcnonb3yercf, uerog Queuvecxoro
MO.qenHpoBaHhF.

B KaqecrBe nnaBarenbHoto cpeAcrBa, npuBoAflqero ABl4xrrenb B AeùcrBue,
ncnonb3oBanacb MoAenb xarepa, o6qraù er,rg roropoù noKa3aH B erage $ororpa$nr ua Qrr.6;
Mo4enb c ABl,rxr4TeneM pacnonoxera ra na6oparopHoM AeMoHcrpaquoHHoM cron14Ke. Ha qw.7

cxeMarhqecK!4 noKasaHbr alr4ut c6ory (a) n caepxy (6) r'aogenr,r. 3Aecb 11 - Kopnyc Mogeflvt, 12
- ofleKrph.lecKhù .qBhrarenb, 13 - uecrepenvaran qacrb pegyKropa, 14 - peuexlan vacru
peAyKropa, 15 - Ban, 16 - xpneouun, 17 - uraryH, 18 - uroK, 19 - ro,{Ka 3axBara

.qBhxhrens uroKoM, 20 - Aehxnrenu. Bo axyrpexnocrb xopnyca Mo4enu BcrpoeHbl
paAhosneKTpoHHar cxeMa BKn|oqeHht r,r BHKnoqeHh9 3neKTpl4'{ecKoro ABhraTeflc nocTotHHoro
ToKa n rcroqH!4Ku nv'fialul - qerbrpe SfleMeHTa no 1,5 B. flany6xan Ha4crpofiKa coAepxur
ofleKrpn.fecKuù ABhrarenb, pe4yKrop AnF noHhxeHrn vucna o6oporoe c75 Ao 5'7 o6lc,
KpvrBouJhnHo-uaryrnurfi uexarnov, saganulnù Bo3BparHo-nocrynarenbHoe ABl,lxeHue urol(y c
qacroroù 5-7 rone6axnù B ceKyHAy. PasÀaax xone6axhù luroKa Ann hcnonugoaaxHoù nloAenr4
6brn paBeH 0,018 ru. 3atonnetxas '-{acrb ulroKa hMeer 3axBar4nf, 3aKpenneHhn Aohxt,tTere He
urore. [1any6xan Ha4crpoùKa BbtnonHeHa raKxM obpa3oM, '{To ABnxr4Tenb pacnonaraercn B
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nepeAHeù HocoBoÉ 'racT!4 MoAent4 !4 B cocTogHr4h noKoF ero noBepxHocTh napannenbHbl
roph3oHry h cBo60AHoù noBepxHoc 4 BoAbt.

B npoqecce pa6orbr t[roK oxa3brBaer nephoAr4qecKoe crnoBoe Bo3.qeùcrBhe Ha ABnxrrenb B
ToqKe eto 3axBara B HanpaBneHhh HopManh K noBepxHocrl4 ororo ABt4xhrenn. Chnoeoe

s aosgeùcrane 6y4el,r Haauaars y4apHbtM Bo3.qeùcrBheM unh npocro yAapoM.
ABhxhrenb (Ohr.8,a,6) eunonxex e euge rr6roù ynpyroù npFMoyfonbHoù nnacrnxu. Ha

uroKe oH 3aKpennFeTcc B coorBercrB 14 c ycfloBleM ô=0,2887.1. Bo3BpaTHo-nocrynaTenbHbte
ABù4xeHhs ToqKt4 3axsaTa .qBhxt4Tenc uroKoM npuBoAcr K KoneoarenbHbtM ABuxeH]4nM Tera
caMoro .qBhx!4Tenf,, conpoBox(qaeMbrM h31 6HHMh 3HaKonepeMeHHbtMr,t AeSopMaqveuu. 3tu

10 ABA),<9AAA aHarorhr{Hbt ABhxeHrFM pur6uero xaocra hnr Kpbtna nruqu. flpu oroM Bo3H[KaeT
c|,i.na TP.flA, nepe.qarcu{af,cn qepe3 xecTKyro KoHcTpyKr[4ro, Ha KoTopyK) onupaeTcr utror, gceù
MoAenh Karepa. Oro npreoprr Karep B ABhxeHhe BnepeA.

Taxan peanraaqus cnoco6a co34aHrf, cnnH Tcftl npnHqhnuanbHo ornt4qaer ero or
Bap[aHToB aeepono4o6roro ABr4xeH!4c .qBhxhrenn nna Astn4<eHAA,qB Xhrenc "c npoaanou" B

t5 TeKy'rr4x cpeAax.
Ha6nogeHlrn 3a noBeAeHheM ABr4xr4Tenc B npoqecce pa6orbr n03Bonunh 3aMerurb, '{To npu

y4apHoM chnoBoM Bo3,qeÉcrah14 QopMa .qBnxrrenl AeMoHcrpnpyer Hanhque raKt4x
AeQopMaql,|ù npFMoyronbHor-o ABr4xurenr, Koropbte cHuxa|or eQ$erruenocru ero paooru. 3ro
nsru6xue AeQopMaq h, r4H!4qh pyeMHe nepe.qHhMt4 yrnaMn AB!4xhrenr. B cBnsu c erru 6una

20 npnanta MoAenb ,qBhxhrenf c yceqeHheM nepeAHhx yrnoB. Ha Srr.9a, 6 noxagan BhA cBepry
AnF npeMoyronbHoù nnacrhHbr (a) h nflacn4Hbt c yceqeHHbrMu yrnanau (6). KoHryp yceveHun
onpeAenFncg 143 ycnoB c, qTo oH cooTBeTcTByeT nonoBhHe snflhnca cxaToro hnh BbrlrHyToro
no orHoueHllro K HanpaBneHho Aeùcrsgtn c nu rnrh B4onb nhHht4 cr4MMerplh (gnauerpa)
onnhnca. HopManb, BoccraHoBneHHaF u3 Tor{Kt4 3nnrnTt4qecKoro KoHrypa BHyrpb Ao

25 nepeceqeHhF c 3aAHeù nnuneù gavrxlrrenn, o6paaoaureana orpe3oK np9Moù ArhHoù l.
llpuueneune Koroù npeMoù ycnoB t ô=0,2887.1 onpegeflFno ro'r1y BHyrpeHHero KoHrypa,
nonHoe MHoxecrBo grr4x ro'ieK onpe4enFno Becb BHyrpeHHhù t(oHryp ABr4xhrenf,. B pe3ynbrare
Bce reno ABr,rxlrreflf, pa34enrnocb Ha ABe qacru - BHeuHoo (23) 14 BHyrpeHtno (24) rar, xax
3ro noKasaHo Ha Qhr.96.

30 9acru 23 BunonHqnacb rs ru6xoro 14 ynpyroro nonhMepHoro MarepÂana ronquHoù 0,0004 u.
Ona nrpana ponb Hecyu{eù qacru ABrx!4renn. fur y4o6crea Ha3oBeM vacru 23 gauxurenn
crBonoM. l4MeHHo Ha xeù eu6upanacs ro.{Ka 19 3axBara ABuxhreflf,. B npoqecce yAapa crBon
r4cnbfrbrsaer ynpyrne 4e$opvaqun ugruda no AnuHe x AeOopMaquh KpyqeHuF BoKpyr oclt, ponb
xoropoù !4cnoflHcer exyrpernuù KoHryp crBona. Cyn,trvrapture AeQopMaqhh 6unn raxoeu, vro a

35 ceueauu peuxhrens nnocKocrbto, o6pa3oBaHxoù uoprrlannlan, BoccraHaBnhBaelrsnrn g nto6où
ToqKe BHeuJHero KoHrypa, ABr4xnrenb uMen BhA BorHyro-Bbtnyuoù rpueofi, aHanorh,lHoù
ceqeHhto npoQxn9 Kpbrna nTxqbr.

t4aûh 24 npe.qcraBnFna co6où roHrrylo (ronqraroù 0,00002 m) rr46Kyo t4 ynpyryp nepeMHqKy
B BhAe nonhMepHoi nfleHKh Mex.qy neBoù r npaeoù cropoHaMh ABt4xhreflF TaK, KaK noKa3aHo

to aa Qur.96. Ha Qur.10 np!4Be.qeHa Qororpaouf, ABV)t<L4rene, t4cnonæoBaHHoro B xoAe
oKcnepuMeHranbHbrx l4ccnegoBaH[ù. B npoqecce y4apa nneHKa Be4er ce6r, KaK napyc,
hcnHTbrBaq Ae@opMaqhu usruda u pacrcxeHhs. B crany eurcoxoù napycHocrgt ora qacrb

.qBhxhTenF 3aAaeT cooTBeTcTByprque ynpyrxe AeQopMaqur 6onee xecTKoù .{acTu 23
ABr4XhTeflt.

45 B pesynurare, B npoqecce y.qapa B Tene ABuxrrens, B ero crBofle, HaKann[Baercn
noreHqhanbHae gHeprue ynpyfoù ge$opuaqur.

B garrro,ihtenuHoù qacrh yAapa npr r43MeHeHhh HanpaBneHhg chnoBofo eoegeùcrern ua
ABhxxreflb ynpyrue ge$opuaqur4 cHhMarcTcn, a t4x noreHqhanbHan oHeprur npeo6pasyerca B
Kr4HerhqecKyro 3Heprnto ,qBuxr4Tent. B gror MoMeHT qacrb Bhxpf,, cBn3aHHaF c ABr4xureneM,

5d or4ennercc or rena iqBhxhrenn, yHocn ceoi ur,lnynuc ger4xeHhr !4 ocBo6ox(Aan cBt3aHHHù c
HUM hMnynbc AB{xeHhF ABhxr4Teng. B oroù cra.qhh ABr4xr4Teflb, c oAHoù cropoHbt,
pacnpeMnetou{xfcf, B cBoeù 3a,qHeù qacr , a, c 4pyroù cropoHbt, BoBneKaeMHù B nepegHeù
qacr[ B ABuxeHtae B nporxBononoxHoM HanpaBneHhh, Beper ce6n nogo6Ho ypapy xJlbtcra,
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sHeprnF ABnxeHr4f, Koroporo KoHqeHrphpyerct t4 u3nyqaercfl B oKpyxa}oqyo cpeAy B BnAe
rpoMKoro u{enqKa. ABanofnqHo, ABr,rxnrerb c6pacbrBaeT c ce69 cBf,3aHHyto c Ht4M qacrb Bt4xpg,
npho6peraf, nph SToM hMnynbc, nport4BononoxHbrù hMnynbcy c6poueHHoù qacrn Bt4xpn.

[lpneegeu pe3ynbrarbt gKcnephMeHTanbrutx Ha6nogerrù u nsuepeunù.
s l4srraepneMbre BeruqhHbr.

Fco - chna, geùcraynqan Ha ruroK: onpeAennercn ArHaMoMerpoM B npoqecce pa6oru.
Yrnoeac cxopocrb o onpe4eflnnacb qucnoM n Bo3BparHo-nocrynarerbHbtx ABr4xeHhù luroKa

3a oAHy ceKyHAy, yMHoxeHHbrM Ha 2fi paAAaH.
Cnna tnrn F.",,, co3gaaaeuan ABxxhreneM, onpe4ennnacb nyreM ee u3MepeHun c noMou{bK)

/0 4nxalaouerpa, 3aKpenneHHoro c ogxoù cropoHbr KopnycoM B ulTarr4Be, a c 4pyrofi cropoHbl
3axBaroM AnF h3MepeHhù 3a Kopnyc MoAenh. AhHaMoMerp pacnonarancq napannenbHo
ceo6oAHofi noBepxHocrr4 BoAbr; Bbrcora pacnonoxeHus - 1 cM HaA noBepxHocrbto. yAepxaHt4e

AeùcrByloqeù MoAeflÙr Ha Mecre c noMor{bro AhHaMoMerpa no3Bonnro t43Mepurb chny rqru.
CKopocTb V ycraHoB14BuJerocF ABhxeHhF uoAenn noA AeùcrBl4eM chnbr rFru onpeAensnacb

,5 nyren,t n3MepeHhn r4HTepBana BpeMeHn at npoxox{AeHhn Mo4enbrc 3apaHee 3aAaHHoto
hHrepBana nyru as.

nfle.{o r KphBorxr4na, paBHoe 0,008 uerpa, KoHcrpyKrhBHo onpeAenhno nonHHr nyrb s,
npoxogr,ruuri uJToKoM 3a ognx nonnuù qhKn ero Bo3BparHo-nocrynarenbHoro AB!4xeHhn, KaK
s=4xr=0,032 M. B cBoro oqepeAb, Ben!4qnHa d=sxn onpegenner nyru, npoùAeHHblf uroKoM l4tl14

'" roqxoù 3axBara ABhxl4Tenq urroKoM 3a oAHy ceKyHAy; nooroMy cpeAHnf, cKopocrb U ABhxeHun
qrcneHHo DaBHa d.

Pacc.tl4THBaeMbte Benh'.l4Hbt.
KooQQuqr4eHT noneanoro geùcrBhF n onpeAeneercf, orHoueHt4eM

25 q = ArEn /A3arp, (14)

r4e Anon - none3Has pa6ora 4anxnrens, a A3a1p - 3arpaqeHHaF pa6ora 4anxurenn.
llocxonury Morr{Hocrb - ero pa6ora B e4hHnqy BpeMeHr4, ro Nnon=Anon/Ât, a N3ar=A3ar/^t,
fAe ̂ t - r4HTepsar BpeMeHx (e nauerr,| cny.{ae ̂t=1c), B reqeHhe Koroporo BblnonHtflacb
pa6ora. TorAa xoeQSnqrexr none3Horo Aeùcrehs Àaoxer 6urrb onpeAeneH KaK

3o l= N*n/N.,,p (15)

Onpegennu none3Hyttl Mor4Hocrb r43 BbrpaxeHut
N*" = F,!!, x v, Go)

a 3arpaqhBaeMy|o MotqHocrb KaK
N , . , r = F " e x d . (11

,Q,nn cpaanennn B AanbHeùueM c rpe6uutu Br4HToM BBe,qeM eu{e raKytcl xapaKrephcrxKy, KaK
orHochrerbHaF nocrynb l. onpeAenneMyK) BbrpaxeHueM
X , = v / U , G Ù

rAe V - cKopocrb nocrynarenbHofo ABhxeHuF ÀB14)ta renq Anu, Arlf, AanbHeRuero cPaBHeHltF,

oo rpednoro BhHTa, a U=d.^t - cKopocrb npoxo4eHhe ABxxvreneM nyrn d ea nHrepBan
BpeMeHh At (B HaueM cnyqae ̂t=1c) unn U=r.a - oKpyxHan cKopocrb ynoMsHyroro BuHra.

B ra6n.1 npr4BeAeHbr pe3ynbrarbr r43MepeHuù n Bbr,'rhcreHr4f Anc npeAnaraeMoro ABr4xhrenn,
a ratot<e 4ns cpaBHeHhF npuBeAeHU AaHHbre 4nF Mogeflh c rpe6xuu Br4HToBbtM ABl4xureneM
(Caxnoecxuù 6.M. MoAenu cyAoB HoBbrx rxnoa. CyAocrpoeHue, 1987 r.

a5 http//www.shipmodeling.books/NewTvpeS hios/newtvoeshi
Taonxqe I

n, o6/co, PâA/clF d , M Franr' H

34,54 | 0,15 0,176 0,'1 0,20
gnHr, anaMerp 0.05 M 50 arl I s,oz 2,22 1 , 5

Nncr, Br N.. rp, I r \ % I

Ètâur 0,176 0,02 0,0264 76 1 . 1

BhHT 3,33 7,U 45

50
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fiononnnrenunan nxQopuaqun. O gasuct4rrocr!4 KooQQ!4qheHra noneauoro 4eùcrBhn n or
oruocnrenuxoù nocrynh )' r43BecrHo (Qnr.1 1 n3 xuurr: FnApoaepoAuHaMt4Ka. Il. flpar.rgrnu.
R@C Dynamics. MocKBa-NxeBcK: H14l-l "Perynnpxan u xaorhqec(an ,qhHaM!4Ka". 2002,572 crp.),
qTo MaKchMarbHoe sHaqeHhe qmax KooQQhqheHTa nofle3Horo 'qeùcTB14r Ann BhHTa

5 nerarenuroro annapara Aocrhraer 3Haqenna 80o/o npr orHocnrenbxoù nocrynn fu-0,25. flpra
MeHburhx 3HaqeHuqx }. 6nh3Khx K Hyno, fleTaTenbHuù annapaT npu6nuxaercn K cocTocHl4K)
noKoc, a BhHT Haxo,qtiTcn B pexhMe xonocToro xoAa, T.e. q=0. fipu 3Ha"teHt4rx ?,. oonbuxx
yKa3aHHoro 3HaqeHhF, nerarenbHbrù annapar AB xercn c raKoù cKopocrbo, vto acrpevnuù

,, noroK HaqhHaer pacKpyr{!4Barb BI4HT, .tro cxoxe c pexhMoM xonocroro xo4a BxHTa. 14 B oroM'- 
cnyqae n=0. T.e. noreT neTaTefibHoro annapaTa c nocrynbp erxta, 6nugxoù K eAhHr4qe,
Boo6qe xcKnoqeH 143 Bo3MoxHbtx pext4MoB AB!4xeHuf .

O6paqancu K pe3ynbraraM, coAepxaqr4Mcc s ra6n.1, BxAt4M, qro B cnyqae nnaaarensxoù
uogenn rpe6xoù BnHT Aaer 6onee Hngroe 3Ha'{eHhe ros$Qnqnerna nonegHoro

,s AeûcrsuB n=45%,,aei,,r Ann npeÂnaraeMHx HaMh cpeAcrB, Ann Koropbtx q=76%. CyqecrseHHo !4
pa3nhqhe B 3HaqeHr4cx oTHochrenbHof nocrynu Anq npe,qnaraeMbtx cpeAcrB À=1;1, r{To
npr46nh3hrenbHo Ha 30% BHUJe 3HaqeHne l,=0,855 oruocurenssoù nocrynx Ann rpe6Horo BuHTa.

Mopenb c rpe6HbrM Br4HroM ABhxerce B ceMb c nonoehHoÉ pas 6ucrpee - 1,5>0,2 M/c, Ho
nph gToM 14 SHepreTuqecKhe noTeph y MoAen!4 c rpeoHsrrr,l B HToM BecbMa cyqecTBeHHbte

zo 7,3410,0264=28211!
T.e. "npoean" B cpe4y, conpoaox,Aatou.lnù rpe6xoaue ABhxr4rel!t, npuBo4xr K cylqecrseHHbtM

9KOHOMl4qeCKhM nOTe09M.

[lonyvetHute pe3ynbraru n03Bonqor cyAhrb o cylqecrBeHHoM eKoHoMt4qecKoM BHhrpHue
npegnaraeMbrx 6eaonopxurx Br4xpeBbtx cpegcra aoa6pqqeurn o4flbr rf,rH nepeA BceMu

25 sapAaHTaM.4 rpebroeurx cpegcre.
npuMeHeHhe cnapeHHbtx, Ho AeùcrByo14l,ix B nporl4Bononoxnsrx Sasax 4erxuteneù, cxul,ler

c Kopnyca nraBarenbHoro cpe4crBa Bu6paqhto. BMecre c reM 3arparH oHeprht4 Ha ory
B'|6paqxo 6y4yr npeoopasoBaHbr B KnHerhqecKyto sHepruK) nocrynareflbHofo ABuxeHl4g
nnaBaTenbHoro cpeAcTBa.

30
OopMyna h3o6pereHnn

1. Cnoco6 co3gaHhf, chnbr rnru B no4Br4xHbtx cpegax, BKnnqatou.Uù B ce6s Bo3BparHo-
nocrynarenbHoe nepeMer4eHhe uJroKa c rh6Koù 14 ynpyroù nnacrr4Hoù, npuxpenneHxoù x ero
KOHqy, nphqeM qeHTp MecTa KpenneHhc ulToKa pacnonoxeH Ha ocu cr4MMeTphr4 nnacTr4Hbt tl

3i cMeu{eH or ee reoMerpur.recKoro qeHrpa x nepe4xeù KpoMKe Ha paccrof,Hre ô=0,2887.1, rAe I
- rxl4phHa nnacn4Hbr or OpoHTanbHoù nhHht4 KoHrypa Ao 3aAHeù nhHur4 KoHrypa.

2. VcrpoÉcrao gns co3iqaHrq cnnu rer-14 B no4Br4xHux cpe4ax, cogepxat4ee uroK c rr6roù u
ynpyroù nnacrhHoù, pacnonoxeHHoù Ha efo KoHqe, a rao(e nphBoA BosBparHo-
nocrynarenbHoro nepeMeqeHhf, oToro uToKa, nph sToM qeHTp Mecra KpenneHhr UlToKa

4' pacnonoxeH Ha ocu cHMMeTpur4 nflacThHbr 14 cMeu{eH oT ee reoMeTpr4qecKoro qeHTpa K
nepe4Heù KpoMKe, ornhvaoqeecg reM, qro nflacrhHa cocror,rr rs geyx vacreù, nepe4Hf,n u3
Koropbtx BHnonHeHa xecrKoù, a 3a,qHnq - B BuAe nfleHK!4, npn oroM KoHryp nnacrhHbt uMeer
(popMy yce,leHHoro onnhnca, oAHa r43 oceù Koroporo f,Bnqerce sagreù nuxueù KoHrypa, nphqeM
qeHrp Mecra KpenneHur urroKa cMeu4eH Ha paccroeHue ô=0,2887.1, r4e l- Luupnxa nnacrhHbl

a5 or SpoHranb{oû nt Ht^t KoHrypa Ao 3aAHefr flr4Hr4u KoHrypa.

Crp . : 12
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