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LEMUONKE3NKRL
U2luwwnwuph wpnhwlwunyeyniup

Qbinbipp GpYyph nbptEdp dLwthnfunn hhduwlwu gnpdnuu Gu: Swphubph W nwpbpp
pupwgpnd onpwjhu hnuwupp gbunwywqwuh jwugtiphg, dwuwdp twl gbiwnwhnup
pwpanp up2tiphg nnnnnud W nbwh hwppwywiptp £ nbnutinfund dGdwpwuwl gpniuw:
Uph nbwpnud nnnnnudubipp, dGYy  wy nbwpnd  opwpbipniubph  Ynunwynwdubpp
ytpwipniubiind hniup ogwwgnpdynn wwpwoépubipht qquih Juwu Gu - wwwundwnnud:
LGnuwjpht b Uwhiwtnuwjhu pwqdwphy opwhnupbipnud, huswbu Lwl ubigqnuwjhu
gnpénn gwdwpnipnubpnd  hnwwihtu duwihnfuneyniuutpp wyblh wpwgpupwg Gu W
hpduwlwunid  pUpwund  Gu ninnwdéhg  hwpenyeywu  dbo:  Fuwlwu
hniwwédbwihnfunyeynwuutiphg wnwybp Ywpunp £ wyn Gpunyph  nwnwbwuhpnwp
opwhnuptiph Yypw nbnunpywsé tnwpwunbuwl hhnpnuinGuuhywywu
Ywnnygywépubipnud:  LbGnuwjhu L wjuwtnuwiht  oppwtubph  jwjuwdwunwp
Jntpugnudupt nintiygynw U pwqdwpehy gbunwiht wnnygubph 2hUwpwpnipjwdp
(Yuwdpowjhu  wugnuwitbp, whwwwranwywu hGbwwwnbp, opwnh  glluwdwuw)hu
hwugnygutip, hwlwubjwywht  Ywnnigwdpubp L wju):  “Hpw  hGnlwupny
wwppbpwpwp wénd £ wphbunwywunptt  upwuywsé  hnwwdlwihnfunyeinuutipp
wnbuwlwpwp dwutbpwdhup: Uh Ynndhg, win Yunnigwdpubipp 2w wuhpwdtiown tu
Gpypubph wtwbuniegjwu qupqugdwu hwdwp: Ujnw Ynndhg, fuwfunbind gbiwbipp
puwlwu nbdhdp, wywwbwn LU nwnunud hnwwhtu Juwuquynp duwihntfunwdubiph:
Lwnnpnwygnyejwu  ninpubph hwdwp  twfuwnbujwd gbitnwhu  wugnudubiph
htuwpwuubph U whwwywrnmwwtu hGbwwwnbph  Jpwpubph dby  fupun dbd |
nnnnnwiutiphg wnwywgnn thinignwiutph pwdhup:

<ntuwiht thnthnfuniegynwutbph gwn nwpwdywd nbwp b twl hwlwubjudwihu
wwwuboubiph Jtpphtu ptdnd pupwgnn tpunypep: <bntnutpnd L ubjwydubpny GYynn
ptipqwépubtipp Ynwnwyybiny win Yunnigwodpubiph nhdwg ybipwihnfund Gu puwlwu
opwhnuph Gpywjuwlwu wypndpip: Wn thnthnfunieyniuubiph 6hon Yuwufuwunbundp 2wwn
Ywplnp nbp nuh Yunngywédpubiph swihtph punpnygjuu b Yunnigwdph wudwnwug
owhwagnpddwu hwdwp: Mbwnp £ upb|, np huswybiu 2w tpypubpnud, wjuwbu £ dbp
hwupwwbwnyeniund  (Lnnnt, Upnwhph, dwng Qnpph dwpgbp) wnbnuyuwws wn
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Ywnnigywdpubiph 6uonn dwup Jwnnig gyt £ pipdwépubpny b gwhwgnpdnidhg nnipu
GYL: Jwpywd ophuwlyubpp yywynd Gu, np hntuwjptu dLwhnfunyeniuubph hnwwh
Ywuluwwnbudwu hhduwhwpgp nwh Yuplnp ghnwywu b gnpduwywu bpwbwynieiniu
Gpypubph nunbuniejwu hwdwn:

huswbtu gnyg LU wwihu hnwwhu  duwhnfunieinibubiph  nwnuuwuphpniejwu
wprynwupubiph - JGppndneyniup - wyn Gplnyeh bpguwpryniuph  juwuuwwnbudwu
Gnwuwlyubpp nbin wuwuwnwp Gu: <wodwpyuwiht Gnwuwyubiph wulwwmwpnyeniutbpp b
ptpnyenuutpp hwéwfu G wwwbwn hwunhuwun twfuwgdynn b hpwlwuwgynn
hhnpnntuuhywywu Yunnigwdputipnwd Jpwpwihu hpwyhbwyubiph wnwowgdwup b
owhwagnpddwu ndwpnieiniuubppu:

Jdbpp  pbpdwé dGluwpwuniygniuubpp hpdp  Gu wwihu  thwunbin,  np
dwybpunypwiht opwhnupbipnud hniubph dLwhnfunyeynwuutiph hhduwhwpgp ghnwlwu
U gnpduwlwu wnbuwytinhg wpnhwyw § W niuh Yuplnp tnunbuwlwu bpwuwynieiniu:

Uoluwwnwuph twwwnwlyp

Uotuwwnwupnd ndynd £ ptwywu b wphbunwlwu dwgnd niutignn hniuwhu
ninnwdhg  duwihnfunieiniuutiph Jwljuwwbudwtu  hpduwhwpgp W gbwnwihu
hhnpnunbluuphywywu  Ywnnigwdpubiph  wwjdwuubph  hwdwp  wpgnd - dowlyywd
wnbuwlwu hwdwwhwnwuh dbennh Yhpwndwt wnwownplubip:

Nwunwitwuphpnipjuwt hhduwwu juunhpubpp

Loqwé uywwmwyhtu hwutbint hwdwp npyb| Gu hbnlyw| fjuunhpubipp.

U hnwuwjht ybpwihnfunyeniututph hhduwhwpgh ubpyw gptwyh dgbpnwdnyegjuu
wpryniupnd  pwgwhwjinbip gnjniginiu niubignn - wnwowplubph ptpnyenwiutpp L
wwnqbi| npwtg Ytipwgdwu ninhubpp,

U uwhdwub| puuwpyynn hhduwhwpgh npdwépp, hhduwynpb; punniugwsd
npnyputipp L dowyt) Gpunyph wnbuwlwu bywpwagpdwu hwitigwlywpgp,

U Gogpwnbip  ogunwgnpdywsd hwywuwpndubph wnwudht wunwdubph npnadwt
Gnwuwyubpp W hphduwygnpt] oquwgnpdynn  hwydwuwpnuubph  nu Ywwbipp
Yhpwnbihniejwu 2pgwtiwlutinp,



U dowyb) hnwwihnfunyeywt  wpryniupnd  dbuwynpwsd unp  hwwnwyh  nhpph
Ywuluwwnbudwu hwdwwhwwuh nbuwywu dnnb) bW Yuwwpb) npw depindnieginaun,

U unwlw] puwywtu hnwbph  GLwswhwlwu  wywpwdbnpph  npnpdw
ophuwswihnyeniuutipp U ppwlywuwgub) hwdtdwwnwywu ybpndniyeju,

U wbuwlywu dnnbjh hhdwu Ypw dowyb] hwodqwpluwiht Gnwuwyubp gbinbphp
Ywdpowjhu  wugnudubipnud  nbdnpdwghwubph npnpdwtu b hwlwubjwyw)hu
wwuwubgubph  dnin - Ynwnwlyjwd pbpdwdputiph Jybppu  dwybpunyph  nhpph
Ywufuwwnbudwu hwdwp:

U2luwwnwiuph ghnwlwtu tnpnypep

UwnbUwlununigjwu ghnwlwu unpnypeu Gu Yugdnid.

U puwywu Swgnd nwbtignn U gbnwphtu  Junnigjwépubiph dnuin  pupwgnn
ninnwadhg hnwwihu dLwihnfunyenutGpu npwtu hhnpnnhtwdhlywlwu Gy punhwunip
Gpunye UbpYwjwgubnt ytipwpbinjw hhduwynpnidubipp,

U hhduwhwpgh npwéph uwhdwudwtu Uwwwnwynyd hnuwihtu thnfuniejniututiph
Ywjniuwgdwu  thnynd  pupwgnn  Gpunyeh wwpqwpwunwp, wjt  wwjdwuwynpnn
gnhpénuubph  pwgwhwjnnp U Gpunypeh  Jwpbdwunhluwlywu  dnnbjwynpdwu
hwjGgulwnap,

U Gpunyep UYwpwgpnn hwdwyhpwnblh  Jwpebdwnhlulywu  hwdwlwpgp
hhduwpwp hwjwuwpnudubiph wunwdubph 6ogpundwtu wpryniuputipp b ogwnwgnpdynn
ophuwswthnyeinututph Yhpwnbihniygjwu hhduwynpnudp,

U hniwjhu  duwihnfunieynitubph Ywupuwwnbudwtu  hwdwp unwgywd
nhdtiptiughw|;  hwdwwhuwup hwjwuwpdwu  pwuwlwlwu ybpnwnipjw
wnryntupubipp opwhnuph ptwlwu twppbip ywydwuubpnid,

U upywd hwjwuwpdwtu npulwywu Ytpnwdnigjwt dhongny hnwibiph huwpwynp
Gpywjuwlwu nbuptiph pwgwhwjwnnwp,

U hhnpnunbluuhywlwu Ywnnigwdpubpht wnusynn fuunhpubpnwd  Ggpuwihtu L
lwhitwlywu ywjdwuubph pwgwhwjnnuu nt hhduwynpndp, gnpduwlwu nbiwptph
hwdwp unwgywd |ndndutipp:



NMuanwyuwunipjwu Gu ubplujugynid wluwwmwuph ghnwlwu b gnpsuwlw
hGwnlyw| wpnyniupubpp

U hnwwhu ybpwihnfunyeyniuutiph hhduwhwnpgnud pungpyywsd fuunhputiph ubpyuw
yhbwyh quwhwwndwu pwuwywlywu b npwlywlwu Yybpindnieniup,

U puuwpyynn hphduwhwpgh npdwépp, wju ujwpwagpnn hwjwuwpnudubptu no
ophuwswthnyeynutiipp, npnug thwyynn hwdwlwpgu wdpnnowgunw £ hniwghu
thnfunipntuuiph jwufuwwnbudwu hwdwwhwmwuh nbuwywi dnnbp,

U wbuwlwu dnnbh nédwu  Jdhongn unwgqwd  hniiwdbuwinfunyeniuubph
Gpunyep UYwpwgpnn nhdpbpbughw| hwjwuwpdwt  wnwudht  wunwdubiph
wqgnbgniejwu pwuwlywlywu b npwlywlwu quwhwnmdwu wprynwupubpp,

U puwywu hnwbph dLwswihwlwu ywpwdbnptph npnadwtu hwdwp unwgywd
ophtuwswihnyentuutipp, npwug hwdbdwunwlwu Ybpindnigjwu wpryntupubipp,

U qtwnbph  Ywdpowhu  wugnwtbpnd  wnwowgnn  nbdnpdwghwubipp,
hwwubjwwjht  wwwububph U guwdwuwhtu  hwugnygubph  nhdwg
Ynuwnwydwsd pbipjwépubiph ytphu dwytipunyph nhpph Ywufuwwnbudwt hwdwnp
dowyywsd dbpnnubpn,

U wyn dbpnnubph  Yppwndwdp 9opwhnuph wwpptp  wwjdwulbph hwdwp
hhnpninGluuhjwywt Yunnigwépubtiph dnwn pupwgnn hniwwdédlwihnfuniyeiniuubiph
Ywufuwwnbudwu hwoywpywjht wpnyniupubipp:

Uoluwwnwiuph gnpéuwlwu vpwuwlynieyniup

UwnbUuwfununigjwu db9 unwgywd wnpnyniupubiphg.

U hnwuwjht Jbpwihnfunyeyniutbph  wujuwwbudwt Jdbpnnp  huwpwynpnientu
Yunw gbwnbph Epnghnu pwghup hoignwp Ywd  hwppwywjpwiht nbnwdwubpnud
ptipJwéputiph  Ynunwydwtu dwdwuwy npnobp ntnbuwywtu  gnpdnwutinyejwu
hwdwp Juwuqwynp nmwpwdpubiph uwhdwuubpp,

U hhnpnunbuuhywywu  Yunnigwdpubph  dnn hntbwédlbwihnfunieiniututiph
Ywufuwwbudwu  wnwowplubpp  Ywpnn Gu  oquwagnpdyti Uwfjuwagdwihu
w2fuwwnwupubpnd  oppunniuhs  gluwdwuwiht  hwugnygubph L ubwywwwh



wwwuboubiph swihbph hwodwpyubipnd, huswybiu twb Yuwdpowihu hGuwpwuubph

hhduwwwytiph h2tpp uwhdwubiint hwdwn,

U hnitwdlbwswhwwl wywpwdbupbph npnadwt ophtuwswithnyeynutGpp Ywpnn

Gu  Yppwnyt; 9pwhnuph hnwph  wphGunmwlwu  thnhnfunieiniuhg  hbunn

hwuwnwunynn unp ywydwuubpp Ywuluwwnbubihu,

U wwbuwfununigniunwd  Yuwwnwpgwdé  nwnwduwuhpnienibubpp . Jupnn - Gu

oginwgnpdybp  hntuwjht  JGpwihnfunieniuutph Yuwuuwwnmbudwu  ninnnygjwdp

Ywuwwpybihp hinwqw woluwnwupubpnud:

Chnwgnunieyniuutiph dEpnnwpwuniyeyniup

Luuwpyynn hhduwhwpgh hwdwuwnh  nwdnudubp unwuwine  twywnwyny
nwnwuwuhpyb Gu hntiwihtu gnpdpupwgutiph ninnnupjwdp gpwywuntejwu dby wnlw
lwpnpwwninp  thnpdwpwpwlwu W puophuwly hGwnwgnunyeyniuubph  wprynwipubpp,
dyuwpwuyby npwug dIhghjwywu L Jdwpebdwnplwlywu dnnbjubpp, punnuuyws
npnyRutipu nu Ywuluwyjwpywdubpp: Rwuwywlywu L npwlywlwu  JbGpndniejwu
dhongny ytip Gu hwuyb] wnlyw ptpnyeniuutpu nu ufuwutipp: Ogunwagnpdyb) £ twl dh
ownp hnwwjhu thnfunyenitulbph ptwlwu nhunwpynwdutiphg &tinp ptipdwé thnpép:

Unwgywd wprynwuputiph gbipindnieyniup huwpwynpnyeniu £ wnyt] pugwhwjunt
nwnwuwuhpynn  Gpunyph  dpghlwywt  hwdwuwmh  uYwpwghpp W dowyb
hwdwwhwmwuh dwptdwunphywywu dnnb;: Ywnwnyb)] Gu hwjwuwpnuubph, yuwwbph L
dwutwynp fuunhpubiph  Ggpwjhtu  ywjdwuubph  Yhpwnbijhnygjwu  hhduwynpnudubp:
Pbpwlywuwgywsé [nwnwdubph  pupwgpnd £ oquwagnpdyti L wpryniupubipp
hwdbtdwwnwlwu JYbpnwwnygjuwu Gnwuwy, puly uvnwgwd hwdwwhunwuh nbuwlwu
dbennh  Jwutwynp nnwiubpnd  wnwownplyybp gnpduwlwu  wnwppbp  fuunhpubpp
hwodwplywjhtu Gnwuwyubn:

Stuwywu |nwénwdubiph pwuwlywywu Jbpnddwt  pupwgpnd  Yphpwnyt  Gu
hwoynnwywu Excel b MATHCAD  dpwgpbip, huy thnpduwlwu ndjwiubph dowydwu
hwdwp oquwgnpdyti; ypdwwgpwlwu dwebdwnhlwih deennubn:

Uwnbuwfununipjut wpryniupubph twjuwhnpéwpttinipyniup

Ugtuwwnwuph hpduwlwt npnypubpp b unwgywd wpnyniupubpp qtiynigytby Gu.



T «2pwjhu nuwnbiunijwu, 2nswljw dhowywynh wwhwwudwu,
dwpunwpwwbinngjwu W ohtwpwpnpjwt  dwdwuwywyhg hhduwpuunhpubipp» VvV
dhowqquwjhtu ghnwwnbuuhjwywu ghnwdnnnynud, (3phihup, 16-19 hniyhu, 2015p.,

1 «UGwdwihu hnuwuptbip, wnbwnubp, Jwufuwwbund U wywounwwunyeniu»
ubijwdwgbiinutiph 5-pn dhowqquihu ghunwdnnnynid, 3phihuh, 1-5 hnywunbdptp 2018p.,

1 «2pwjhu wnunbunypjuu, Swpnwpwwbnnjwu L ohUwpwpnyejwl
dwdwuwlwyhg  hphduwfuunhpubpp» VIl dhowqquwiht  ghwnwwnbluuhywywu
ghunwdnnnynid, 2-5 unjtdptip, Ypwuwnwu, 2018p.,

f«Chuwpwpniejntt b Eubpgbwnpyuywt  wynunbughwih  owunhdwjwgnud» XV
dhowqgquwjhtu ghwnwdnnnynud, RGunnsnjw, Lhwuwnw, 5-8 ntlyunbdptin, 2018p.,

fiCniphh  wblunnghwlwtu  hwdwpuwpwuh  Awpunwpuwwbnw2htwpwpulwu
dwynynticnh funphpnnud 28 hnwipuh, 2019p.,

1 «&pwjhu nuwnbiunyejwu,  Gwpunwpwwbnniyejwl L 2hUwpwpnyejwu
dwdwuwlwyhg  hpduwfuunhpubpp»  IX dhowqqwihu  ghwnwwnbuuhyuywu
ghwnwdnnnynid, 22-27 hnijhu, (3phihuh, 2019p.:

Ghunwlwtu hpwwywpwyndubkpp
UwbGuwfununipjuu ptdwin wnyw tu 10 nwywagpjwd woluwwmwip, wjn pynw b dby
hwdwhbnpuwyny  dGuwgpnieyniu:  Un  wfuwwnwupubpnd  ubpyuywugwd  Gu
wwnblwfununiejwu hhduwlwu npnyputipp, Jawynwdubipp b wpryniupubipp:

Uwbuwfununipjut dwywip

UwnbUwfununigniup  Ywuqddwsé Lt Ubpwodnieniuhg, 3  qinifuubiphg, punhwunip
tqpwlwgnipniuubphg, ogunwgnpdyws' pynd 97 wunlu gpwywunyejwu gwulyhg U
hwwsdubiphg: Uptuwnwtipp owpwnpdws & B8 dbpbuwghp tsh Upw, nphg 6-n
Ywqunw Gu hwybywdubipp: Unyw k46 ulwp W 21 wnynwiwy:



QLN 1. 2PrUKNULENP <NRLUBPL AGYUPNUNRGE3NRLLGML:
<puLucursh UMb dhnuut 64 LULUSEUU UL B1uLuyLerh
LLLUMUSULUUL derLnrkonir@3NkLL

Uwybpunypwipht  wvnwpblwu  hnupbpp  (gnbpu  hptiug ophwdwp guwugny)
dninwynp  hwodwplyubpnd Ywgdnd Gu  Spyph punhwunyp 9pwihu  wwowpubiph
wuuodwpbh dwup (1 /100.000 -hg k| qqwih phs): Quwjwé hpbiug susht dwuubipwduhu
wjn  hnuptipp  hwunhuwund  Gu  Gpyph dwybpnypeu wdbwowwmp  duwhnfunn
gnpdnuubpp: 2pwiht hnupbpp ophwdwp gbnwdwquuubph jwugbiphg nt dJwuwdp twbl
hnwubph JbGphu wnbnwdwubiphg gpniunubpu nnnnnud b nbnwithnfunud Gu ubipplp
wmbnwdwubp, dh dwut £ hwugund dphusk ondbp Ywd [Gbp (UYy.1.1): Unwwynp
hwodwpyubipp gnyg Gu wwihu, np wdbu nwph woluwphh pninp qitntpp dhwuht
nbnwnfund Gu  onipg 120 Yu° gpniun: Uhowiqquiht Juignunwihtu $nunh wdjwjubpny
wugwé nwph pupwgpnud wjn hnuwupubpu ogunwagnpdnwihg phy Ywd dwutwyh hwub
U gninuuntnbuwywu Lpwuwyniyejwu qqwih wwpwéputip:. Wuwnbn ntn hwodh sGu
wnuywd |Gnuwwugtiph ny dowynyh hnnbpp, win Ynd wpnunwywpbpp:

+4——— CTh&— MecTo BNageHusa Peku B OKeaH, MOpe, 03epo, peKy

PeuHas cncrema — 370 rmaBHas peka co BceMu npwro@yysr‘ared l

LY.1.1 9bnp nwuwlwu nbupp' wyniuphg dhush gnwpbpwu
http://www.myshared.ru/slide/1103873/



http://www.myshared.ru/slide/1103873/

1.1 Qpuhnuptiph hnttwjhtu ypwébwihnfunieyniuutph wmbuwlubpp

Utd nu thnpp opwhnupbiph  hnwbpnd  dounmwwbu  pupwgnn nnnnnudubpp W
hnuwupny GYnn opwpbipnlyubiph Ynwnwynwdubipp ywwnbwn Gu hwunhuwunwd hnwwhu
duwihnfunipyniuubph’ thnfuynd Bu hndibph hwwnwlwgdwihu (Uy. 1.2) L hwnwwbu
ninnwadahg wnbupbipp (Y. 1.3 L 1.4): Uwlwju updwsd tiplnypubpp hwppwywipwihtu Jté
nt dhohu gbwnbph nbwpnw pwjwlwt nwunwn pupwgp nubu' hnih wypndhih bwlywu
dUuwithnfunieyniuutip hhduwlwunid gpwugynwd G nmwpphubiph pupwgpntd:

S

LY. 1.2 QLwmwpbpwund duwynpywd nbjnw
http://www.bolshoyvopros.ru/questions/19836 78tkudavozniklevyrazheniedelta-reki.html

LY. 1.3 Nnnnnudutiphg wnwowgwd dnpuwy
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http://www.bolshoyvopros.ru/questions/1983678-otkuda-vozniklo-vyrazhenie-delta-reki.html

Unwyb| nwunwn Gu qupguunwd hnwbph hwnwlwgdwihu thnthnfuniegyniutbpp,
npnug onpwithth wpwwhwjnnwdubip glfuwynpwwytiu wnwowuntd Gu
wmwutwdjwyubpnud b wybh Gpywp dwdwuwwhwnwdubpnud: 2nyq nbiwpbpnud L
wwppbpwlwu swihnudubph Jdhongny npwup hwéwhu htwpwynp £ quwhwwnnb L
Juwwuguwynp qupgqugnudubiph nbwpnud bwjuwwnbiub] ywjpwph dhongunnidubp:

LGnuwjht, UwfuwGnuwjhu gnwhubph  hwqwpwynp  9pwhnupbipnud, npwtg
donwywu gnpdnn Junwlubpnd, puswybiu twlb ubignuwihtu gnpdnn gwdwpnipnubipnid
hniuwjht  duwithnfunyeynwuutipp hwéwhu wyblh wpwgplpwg Gu: Uju opwhnupbphu
punpn2 Gu hwwnlwwbu ninwdhg hwppeniejwl dby wnwowgnn ntdnpdwghwubipp,
npnug  hwdbdwwnwpwnp  2npwthtih  dGdnieyniuubip Guwynpynud  Gu  wdhuubiph
pupwgpnud:  Uwlwju  puwywl pupwgp niubgnn  Gplwpwdwdybn  hntbwhu
thnthnfunipniuupp pninp nbwptipnd wuhwdbtdwwnbih Gu upwughg, npnup  wnwywunt
GU nbnwunwpwidh wudpuubph b Yupny duhwih dwdwuwly: “Hpwug wwjdwubbpnud
hnwutipnd Yupt dwdwuwlwhwunywdnid wugund Gu ptipduépubipny hwgbligwsd htinwhu
nt ubjwywihu JG& hnuwupuubp' pwqiwwwwnhy wpwqugubing updwsd Gplnypubpp:
Cwbwfhu dGY-tpynt dwdw pupwgpnd  wnwowgwd hniuwdlwihnfunyeiniuubiph swithp
Ywpgny wybht £ |punwd qbwnbGph undnpwywt, puwlwu hnupbph wwjdwutbpnd
gpwugywd wpdtipubiphg [1, 2]: Wu htntnutiph dwdwuwy Gu hhduwywunw Juwuynd b
wyhpynud U hwnnpnwygniejwtu ninpubp, ptwlwdwiptp, dowyndh wnwpwoéputip L
nunbuwywt wy| opjtlwinubin:

Fwgh puwlwu wwwbwnubiphg gqbwnwhnuptpnd hnwwght duwhnfunie)niuubin
(hntbwjhu  nbdnpdwghwubn)  wnwowund &Gu twl gbwnbph Jpw  wwpwnbuwy
hudGubpwywu  Ywnnygubph  wbnunpdwu  dwdwuwly: dbpoht  YGu  nupnd
Uwfuw|tnuwjht opowtiubiph jwjuwdwunwp  Jnipugniutpt nintiygynw tu pwqdwehy
glivtnwihu Ywnnygubph 2htwpwpnigjuwdp  (Yudpowjhtu  wugnwdubip, wihwwwonww
htUwwwuwbp, opwnh guwdwuwiht hwugnygubp L wju): “Hpw  hGnbwupny
wwppbpwpwp wénd £ wphbunwywunptt  jupwuywé  hnwwdlwihnfunyeintututipp
wmbuwlwpwp Jwuubpwdhup: Uh Ynndhg, win Yunnigywédpubipp pwwn wuhpwdbion Gu
Gpypubph wuwbunyEywu qupgugdwu hwdwp: Ujnw Ynndhg, fuwfunbing gbunbpp'
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nwnbpny duwynpdwé puwlwu nbdhdp ywwnbwn Gu hwunhuwunwd wphGunmwlwunptu
fupwuywsd hnwwjhu dLwthnfunwdubiph: Lwwh nubuwny, np hwwnywwbu |Gnuwhu L
Uwluwtnuwiphu  opwhnuptiph  hwdwp  wyn  duwihnfunie)niuutiph  Ywufuwwnbudwu
Gnwuwlyubpp ntn wulwwwp Gu, hwbwfu Gup wywuwwnbu |hund gbnwywquutbpnud
Jpwpwjhu hpwyhbwyubiph wnwewgdwup: Ophuwy, hwnnpnwygniygjwu ninhubph L
wmwpwwnbuwy funnnyuywowntph hwdwp twhiwwnbujwd  Ywdpowihtu b ghitnwiht wy|
wugnudubiph pninp Jpwpubph dbe nnnnnuiubph htnbwupny hGuwpwuubph thiqiwu
(uy. 1.4) pwdhup Yuqinu £ punhwung Ypwpubph © 1 Uwup [3]: Pwqdnd ophuwyubp
Ywu vwl gbinhu hwpwyhg dwuwwwphubph b gbnwhuyw puwlywywiptiph nnnndwu
YGpuwpbipjuwg:

LY. 1.4 Ywdpowhu hGuwpwuubph nnnndwu hGunbwup
https://www.newsvl.ru/society/2019/04/03/179500/

Lodwd gbinwiht yuwnnigwdpubph Ynnphtu swun Yuplnp nbp nwbu bwle opwjhu
hnuph  Ywpgqwynpdwt L  ubwyubph nbd  wwpwph hwdwp  ogwwgnpdynn
hhnpnunGuupywywu  Jdjnw dhongubipp:  Uwutwynpwwbu, whwgnpdynd L
owpniuwyynud Gu Yunnigybi| dGdwehy opwdpwpwiht ywwndwpubp, hwwhbintnwihtu W
ubuwjwwwounwwl wwwnubiubp: dwdwuwyh pupwgpnd htntnuihtu W ubjwydwhu
hnuwuputipn GYnn Ynown ptipuédpubpp Yninwyybing win Yunnigjwdpubiph nhdwg
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LY. 1.5 puwpbpnyubpny (gywd opwdpwpwiht pwu

Ul. 1.7 Unp unnigwsé hwlwhtintinwihu wwwub)
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ypwihnfund  Gu  ptwlwu  opwhnuph  wpndhp uy. 1.5, 16 L 17): Wn
thnthnfunyeniuubiph 6hoin Jwufuwwbunwp 2w Yuplnp nbp niuh Junnigywdpubiph
swithtGph puwnpnigjwu b Yunnigwdph wuywnwug 2whwgnpddwt inbuwlybinnhg:

1.2 Kniuwébwihnjunieyniuubpph wujuwnbudwt wpnh yphéwyp

ntwdluwihnfunieiniuutph  nwnuuwuhpywoényeywu  ubplw ypbwyp Yupbh k
quwhwuwnb| 2w wupwywpwn: Lwhu Ywplnp £ Ugt, np Jdhus wydd Lt htinhuwyubph
6upnn Jwup dwutwghwnmwgywd hubiind hnwiht wju Ywd wyu Ynuyptun Gplnyph
nwnwuwuhpnyjwu dbe thnpdnwd sh wnpyb] guubip wju punhwunip hhduwnpnypubipp,
npnup 2wnluuwnud Gu pninp nbuwyh hnwwaélbwihnfunyenwutpp: “‘tw b ywwnbwnp, np
wmbuwlwu, plwlwtu L jwpnpwwnnp  nwnwbwuppnyeynittpp  hhduwywunwd  nbin
owpnibwyynd Gu ybpp updwd wnwudht fuunhpubph nddwu ninnugjwdp: Lokup
hniwwihu  Jbpwihnfuniyeyniuutiph  hpduwhwpgnd  pungpyywsé Jdh 2wpp  dwutwynp
fuunhputin, npnug dwuny pwjwywuht jwy wpnyniupubip Gu gpwugyb:

Sunbunipjwt qupqugnwip, npp jwjiu pwi unwgwy 19-nn nwph uygpubiphu,
phwnpnw Ep unbindt] hwnnpnwygnyejwu ninhubpph (wju gwug: Wn huy wywwnbwnny
hniwwwjpht  Guwithnfunieniuupht - YGpwpbpynn  nwnuduwuppnieniiubph wnwoht
ghunwlwu  wojuwwnwuputipp 20-pn nwph uygputiphg  uyuwé udphpwd Gu binb|
Ywdpowjhu wugnwdubiph hhnpnnhtwdhlywihu b hnwwihu nE$npdwghwubtiph npnadwup
(Ywdpowyihu hhnpwyhlyw): Wu ninnniejwdp Yuwplnp ubpnpnud Gu niubgbp undbunwywu
L wpwwuwhdwUjwu dh wpp hGnhuwyubp [4, 5, 6, 7], npnup wju Ywd wju
hhwnpbqubph punniudwu dhongny uwnnwgb Gu hnith nnnndwu funpniejwu npnadw
wnwoht wwnq ophtuwswihnieginiuubipp: <bwnmwqw wnwutwdjwyubpnud, hwnluwwbu
hwppwywjpwjhu Jdtd nu dhohu glitntiph hwdwp, wyu fuunhpp pwwywuhtu hhduwynp L
hnwwih nwnwubp £ unwgb, wn pynd dbpGuwjwywu [8]: Fpw hbwn dtlyunbin
|Gnuw)htu L bwhuwtnuwihu gbnbph nbwpnw, tipp wnyw Gu Gpunypp ywjdwuwynpnn
wyblh pwquwqwu UL Yupny  dhnthnfuynn  gnpénuubip, fuunhpp  pwywlwuwswih
Inuwpwudwsd sk, huly wnyw wnwowplubiph Yhpwndwu Jdhowlwpbpp pwywlwu
uwhdwuwthwy tiu:
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pwdpwpubpnud opwpbpniyutiph Ynunwlydwu Gpunyep uuwpwagpnn hwjwuinp ni
wywpwuniu dnnbjutp bu nbn s6u dowyybp Lwfuwgdtipnd nbin oquwgnpdnud Gu
hpwYwunipinituhg htinnt dnuintignwdutip [9, 10]: Greb wyu uunph ny hnwwih [nwénwdp J6Go
opwdpwpubiph Jpw bwhwt wanbignggniu upnn £ gpennub), www thnpp ne dhghu
opwdpwpubiph  nbwpnwW  ujuwp hwéwju pwgwuwlwu |nppe  hGwnuwupubph §
hwugbtgunid: huly bdwu 9pwdpwpubpp punhwuny pwuwyh dbg dugonn pwdht nwukiu:

Cwlwhbntnwjpt b uGWYwwwonwwu wwwubpubph  Jbphu  pEdubpnud
hwwnjwwbu qupuwup b wouwup qupqwund k pEpwdputiph Ynunwydwu Gpunypep:
<niund duwynpnn  dwybpunyph pupwghy nt hwnlwwbu Yuintuwgwsd, ytpouwlwu
wbupp wju Yuplnp bwjuwwwydwuu E, nph hhdwu Jpw Juwnwnpynd £ Ynwnwyndubiph
Swiwip U Yunmgywdph swihtinh hwaywnly: Uugjw) nwph Jtipght 40 nwphubipht wn
dwybpunyeh Ynpnhuwwnubph jwufuwwmbudwutu ninnwé pwjwywt pyny puwlywu b
lwpnpwwinp htivmwgnunieginiuubp Gu Yuwwwpdb] hwnjuwwbu ULU-nd (Ypwunwd,
Qwquwfuunwu,  (nwwunwt b <wjwunwb): Unwowpyynn Ywwbpp pwdwlwupt
wwnpgnuwy Gu b s6u wprnwhwjnnud pupwgnn hhnpnnhuwdhywlywu  pugqdwgnpdnu
Gpunypubph $hghlwlwu wpunwwywwybpnwp:  Unjw Gu hhduwhwpgh wnbuwlwu
[nddwu dh pwup wnwownplubp (Bwwnuhw, MNnuwuwnwl), npnugnd ogunwgnpdybip tu
gyphétih Ywuluwdwpywdubp L punnwbinyeniuutp [11, 12]: dbpoht 2 nwutwdjwynwd
Yppwnnigyntt G gquunud  hnibwjht  Gpunypubph  Ywuluwwbudwu  dpwgpwihu
thwpbprutpp (<hnpwyhywih Gypnwywlwu  huunhnnn, UUL L wy):  “Hpwugnd
ogwnwagnndyb| Gu wnwusdhu fuunhpubph hwdwp dywywd nbuwlwu dnnbjutn [13, 14]:

Oppuwybh (nwnwutp Gu wnlw uwl hnwp Ywugdnn gpniuntbph nnnndwt
wpwghtpintu npnadwtu, hGntnwiht b Jpwpwiht  hnuptph pwuwlyh quwhwundw,
hwywubjwdwihu  Yunnigwdph nhdwg  Ynwnwynwdubph  dwybpunyph  nhppp
Ywupuwwnbudwu b wyu fuunhpubpnud [15, 16, 17]: Uwlwju hhduwhwpgh pungpyntu
npywoph dowlydwu, punhwupwgywd npnyputiph hhduwynpdwtu U npwug hhdwtu Ypw
punhwunip W dwutwynp  nwdnwdubiph unwgdwu ninnnyejwdp phs R 2wwn hwywuwnh
wpryniupubip  pwgwlwyinud - Gu: Rutwpyynn  hhduwhwpgh  wdpnnowlwu
wwpqwpwunwp  huwpwynp £ Ywuwpl]p  hnujuywygdwd  dh owpp
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nwunwuwuhpnyeyniuubiph wprynwipubiph ybpnonyegjwu b punhwupwgdwu hhdwtu Ypw
[18, 19]: Wn nwnwuwuhpnigniuubph  jpwlwqdp  Gupwnpnd £ wwpwwnbuwly
hniwwdUwihnfunyeynwuutph - hwdwp  nubbw]  Jwd  hwlwpwagpt]  puwlwu
hGunwagnunigniuubph b jwpnpwwnnp  thnpdwpynwdubph - nduiubp:  Fuwlwu
htunwagnuniejniuubiph dhongny  wbwp £ unwgdh gbivnmwdwqwuph dnpbninghwlyw,
hhnpndnpdndtinpwlwu, Gpypwswhwlywu b hhnpninghwlwtu hhduwwu punyewgptiph
Uywpwghpp: Pnpduwywt wofuwwnwupubpn pwgwhwjngnd £ hniwwdbwihnfudwu
Gpunyeh wju Ywd wju dwutwynp fuunph  wnwuduwhwwnieniiubpp, wqnnn
gnhpénuubiph [pwywqdp: Wu pninp wdjwiubpp ytpindnipjwu L punhwupwgdw
dhongny  wwpqupwuynd £ nhuwplynn ppwlwt,  phghlwlwu Gplunyep,  husp
huwpwynpnieiniu £ wnwihu dowyt| bW hhduwynpb| hpduwhwpgh punhwunip npdwépp L
Ywnnigb) hnwwjhu yGpwihnfunyeyniuttph uwpwagpdwu nbuwwu punhwunip dnnbip:
Wu dnnbh hhdupu Gu Ywqgdnud hhnpnnhuwdhlwih hpduwpwp  hwyjwuwpnwiubpp
(wpddwu, wufugbijhnyejwu W hnwuwjhtu nbdnpdwghwubph):

huswtiu 2wwn fuunhpubph nbwpnw, wnwyb| bu hnwwdlwhnfuwlwu Gplnyputph
pwqdwquwunyzjwt  wwjdwutbpnd hwywunph nwonwdubph hpwwtwgdwu  hwdwp
fuhuin Yupunpnyeinwu Gu &binp ptpnud wndjw fuunphtu hwwnny Ggpwiht wwjdwuubpp:
Wu nbwpbpnw, tpp opwhnupnud pupwgnn hntiwihtu YGpwdélwihnfunyegyniup uluyb k
qupgwuw| puwlwu wwwbwnubiphg, www bGpunyeh Ybpouwlwu  wpryntuph
Ywupuwwnbudwtu hwdwp Ggpwht wwjdwutbp wbwp £ hwunhuwtwt ny  dhwju
hniwwhnipinfunggniuubph - wbnwdwup, wy twb gbnp’ Gpluwpwnb dwdwuwynd
Ywynwiniejntup wwhnn  wbnwdwup  Gpypwswihwlywu,  hwnhlulywqiwyw,
dnpbndtiinpwlwt, hhnpninghwlwu b hpnpwyphywlwu punypwagnpbpp:  huly Gpp
hniuwjpt  dLwihnfunyeynutph wwwéwn £ hwunhuwgt| gbiunwhtu  Yunngywédph
wmbnwywjndp hnith wju Ywd wju wnwugpnud, www Updwd Ligpwihtu wwjdwuubiph
owpphu  wtwp £ wybjugutp twb  wnduw;  Yunngwdph  wqgnbigniejwudp
uwhdwuwthwyynn tgpuiht wwjdwup [20, 21]: Npwbu ophuwy ptiptup Ywdpowjhu
wugnudp:  Ywdpowipht  hGuwpwuutiph  wbnuywjdwu  hwdwp qbwnh npnawyh L
Gpywpniejwdp wnbnwdwuntd puwywu By jwjuniyeynitup  wwonwwuhs nwdpwubpny 2wwn
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hwéwfu thnppwgynud £ Lbnugdwtu  wwuwbwnny  wnwowgwd nnnnnudubiph
Ywufuwwnbudwu wyu fuunpph Ggpwjhtu Wwjdwuubp Gu hwunhuwunw huswbu ptwlwu
onwhnuph dtipp tpqwd punypwgntipp, wjuwbu £ Ywdpgwiht wugdwt Ggpuagdtinh
thnthnfudwu ophuwswihnientup, npp puwnpynid £ uwhniu thnihnfuynn wpddwu hwjinup
wwydwuubiph hhdwu Ypw:

Utgnigin - pwgh  Ggpuyht - wwydwtttiphg — hpnpanhtwdhlwih - nhpbiptughuw)
hwywuwpnudubph pYwjhtu Ywd dninwynp hunbgpdwt hwdwp wuhpwdbion £ niubuwg
Uwl jnipwpwtgnip fuunph  uygpuwywtu ywydwuubpp: Wuwhuny Ywpbh £ hwuwnbi, np
UpJwd  hwywuwpnuubph b oppuwswihnieyniuutiph,  Ggqpwiht ni bwfutwlywu
wwjdwuubph  wdpnnowlwu  wnwjnijwu  nbwpnw  nwdnwdubph  hpwlwuwgnidp
wbfuuplwlwu nbuwlybinhg nwnunwd £ ny pwpn fuunpp:

Uuhpwdtipnn £ UgL|, np hnwwht  duwihnfunieiniuubph  Ywufuwnbudwu  ny
dadwpwuwly wnweownpyubiph qqwih dwup Ybpwpbpynd £ ninnuéhg hwpenyejuu dby
wjn  Guwihnfunyeynwittph . Ywufjuwwnbudwup:  bus  JbGpwpbpdnd £ hnubipp
hwwnwywaqdwihu nbuptiph huwpwynp dLuwihnthnfuniyeiniuubph npnadwup (gbunwghu
dwunpubph W nbunwubph wnwowgnuw), www wyu ninniejwdp  Jhwju wnwudhu
hhwynebtqubp GU wnwe pwyb|, npnup phs punhwupnienuubp nwbu nbnwh L
dwunph wnwowgdwu phghlwlwu dnnbh hbwn: MbGunp £ uok, np wyu ybipohu Gpynt
fuunhpubiph (nWnwWiubpp nbin uwnduwjhu yhdwynud ti:

1.3 <niuwyht Gplunypubpp wwjdwuwynpnn gnpénuubph L
duwithnfunieyniuutpph  jwujuwwbudwt  Gnwbtwlubph  putwnwwmwywt
ybEpniénypyniup

huswbtu updt) £ 1.1 Gupwgqgfund hniwjhtu duwihnfunienitubiph wnwowgdwu
wwwbwn Ywpnn Gu  hwiunhuwtuw|] huswybu puwywt  wjuwbu k| wuppnwngbu
gnpénuubipp:  Jdbpohuutippu  hpduwywu npubnpnuiubphg  Gu  opwhnupbph  Jpw
hhnpnunGluuhywywu  wwpptp  Yunnigwdpubph  nbnulwydwu, opwhnupbph npng
wmbnwdwubpnud  hnwph  hnihnfunygywu  gbnwdwqwup Yuyniu Jhdwyh  fuwfundwu
ghpdnnnipnLuubinp:
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Fuwywu thnthnfunyeyniuutiph wnwowgdwt wnwyb] nmwpwdywsd wwwnbwnubiphg
Gu hnwup Ywqgdnn gpniunubiph hboin nnnnybp, opwhnupnid dGéd phipnyeniuutiph
wnYwynieiniup, tnnghwjh pwghup thnthnfunieyniup W wyju:

2unpwuwiny puwlwtu hniuwihu gnpdpupwgubph dwupwdwutbpnud upbup, np
wjn pwqdwgnpdnu pwpn Gplunyph wnwudhtu fuunhpubph Wwpqupwudwu ninnnyegjwdp
wugjw  nwph  ubgpubiphg  uluws  Ywwwpdbp  Gu pwdwlhwuht o npg
nwnwuwuhpnyeynutip: - Ywpbh £ Ugkp  funphpnwiht nupngp wywuwynp
ubpywjwgnighsubipn 4.U. Lnfunhup [22], Y4.U. Uwlywytuh [23], U.U. Ybhlwungh [24],
h.h.Luhp [25], Y.P. Gphowuhth [26] b wying wofuwwnwupubipp: <ntbwjhtu Gpunypubph
nwnwWuwuhpdwt  ninnnugjwdp qqwih  wojuwwnwup  Yuwwwpwd  wdbpphywu L
Bypnwwlwtu hbnhuwlyubphg Gu <.U. Ejupnbjup (Einstein H.A.) [27], Mt.U. Pwquninp
(Bagnold R.A.) [28], 4.U. dwunuhtu (Vanoni V.A) [29], &.N. Lwup (Lane E.W.) [30],
U.U. Upnup (Schumm S.A.) [31], U.M. O’'Rpwjup (O'.Brian M.P.) [32] L wynp:

dniiwihtu gnpdpupwgubph nwnwWuwuppdwt wuwwpbiqp pwpn fuunhputph dh
wdpnnonteintt £: “tpwiug 2wppnid - wnwudhu nwnwuwuhpdwt wnwpyw Gu hGunlyw
hhduwywu fuunhpubpp.

A gbunwdwquuh tpypwpwtwywu wwydwuutph guwhwwnnup,

A puwlwu hniubpnd twywu  thnthnfunyeynwuutph - wnwowgdwt  wywwnbwn
hwunhuwgnn htintinwjht Giptiph Ywufuwwnbunp,

A puwlwtu gpwhnuph Yuwjniiwgwsd purqujuwlwu  hwwnnyph  wwpwdbnptiph
(hntuwébwswihwlywu ywpwdbwnpbp) npnanudp,

A hnuwupn Yulujwy yhwynd gnugnn b hwinwlwihu, ginpdnn opwpbpniyubiph
Giph Ywd tnwunnniuwynyejuu npnonidp,

A hnuwuph Ynndhg suwwlygywsd gpniunh dwuthlyubph nnnndwu ujwqugnyu
wnwgnhtjwu npnandp,

A wwonwwuhs  wwwnubiguph nhdwg  Ynwnwldws  ubwduwihu  pipdwépubiph
ytpht dwybpunyeh nhpph jwufuwwnbunwip,

A hnuwywqiwynpdwu  wnwudhu  fuunhpubph  bGgpuiht wwydwuubph
nwnwuwuhpnw U opptwswihnyeniutGph uwhdwunid W wyju:
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<hgjwi fuunhpubiph 2wppnid wnweht tipynwp hwunhuwunw GU wju hhdpp wnwug
nph, huswbu pYwnpyywsd, wjuwbu k| hntuwjhtu Gplinyeubpht wnusynn djnw fuunhpubpp
huwpwynp sk (nwdh): (Fuwbwn, wyu fuunhputiph yGpwpbpjw wpdwsé tu puwdulywtuwswih
hhduwynp nwnwuwuhpnyenutip b quwhwwnwutp, uwlwju wuhpwdtion £ hwuwnb,
np gbunwjwqwuubph  wwjdwuubph W hhnpninghwlwu  punipwagptiph  hnwwih
Ywufuwwnbudwu hwpgp nbnlw dunud £ opwlwnpgnud: “Hpw yYywynieyniu £ wdbu wnnwph
w2fuwphh  wwppbp  Gpypubph  nunbuwlwu  opiywnubppu L plwlwywyptphu
wwwinthwunn hbintinwjhtu W ubuwydwpu hnupbipp:

hus JtGpwpbpynwd £ dbpp pwpyws b wy hbinhuwlubph wofuwwnwupubppt,
uobiup, np npwugnud wpnbt putwpywsd Gu gnun hnwwghu  gnpdpupwgubtipht
ytpwpbpynn hwpgbp: Uwutwynpwwbu, L.h. Uwylywytuh [23], U.U. dGhlywungh
[24], U.4. Uuwuywup [33], U.U. Uutuwlp [34], 4.9. Uwunjuuhp [35], 4.3. Upinwdnuny
L W.U. Ypnoyhup [36] L wyng woluwwnwuputipp ybpwpbpgnd Gu puwywt hnwbipp
Guwswihwywt wwpwdbnptp npnpdwup: <pdp punniubind 4.U. Lnfunnhuph Ynndhg
wnwownpywd  swihnpnohsp [22] pwpywd  wofuwwnwupubpnd  hwuwnwngb) Gu
ophuwswthnyeynwuutip dh Ynndhg ptwlwu hnwh  jwjunyeyuu W hnuwuph funpniejwu,
dinwu Ynndhg npwug dbdnieniuutipp  wwjdwuwynpnn gbliwh  Gph, Gplwjuwywu
ptpnijwt L hnwup Ywqgdnn gpninh  hwnpluswhwwt  pungwagph dholt:  Ujgn
ophuwswihnypynwuutp  punhwupwgywé wbupnd Ywpbih Lt ubpyujwgub) hbGnlbyw|
$ruulyghntuwy Yuwtiph dhongny

B

X

9 g (1.1)
OT’\gIdOT+

H & Q 3 (1.2)

dor ZS%ST Joids @7

npintin K-pu K, -p - swihwqgnipy gnpdwyhgubip Gu, X-p b Y-p — wuwnhbwuwgnygtp,

(mo
OO

:Kl

o
S
3

(@)

Ol_<

dor— hntup Yuqdnn gpniunp dhoht inpwdwaghdt b (hupuwuwjwpydwt npwdwaghd):
Lowé gnpdwlhgubph L gnighsubph wpdbpubpp undnpwpwp npnagnid  Gu

puwlwu swihnwubph Ywd jwpnpwwnnp  thnpdbph  wdjuubph  dowlydwu  dhongny:

Swpptip hinhuwyubph dnwn wyn gnpdwyhgutiph wnpdtiputipp nmwwwuynd Gu puwduywu

19



punwpdwl uwhdwutbpnd, huy gnghsubph  hwdwp  wnw £ ghnthnfudwu
hwdbtdwwnwpwp utin dhowywjp (X= 0,4...0,5 L Y= 0,22...0,40): Upfuwwnwupubpnwd
unwgywd wpryniupubiph  Jbpndneynitup gnyg £ wwihu, np o dbwswhwlywu
wwpwdbwunpbph npn2dwt hwdwp wnwowpywd Yuwwbipp npuwywywiu nbuwybinhg
pwywlwuwswih hhduwynpwd Gu, pwuh np npwughg 2wwnbpnud hwodh Gu wnujwd
Gpunypp ywjdwuwynpnn hhduwlwu gnpdnuutipp: Uwywju pwuwlywlwu nbuwybinhg,
husu gnpduwlwu wnbuwybinhg wybih Yuplunp k, jnipupwignip wnwowpy inbinwihu
Upwuwynieyntt. nwwuph W Yppwnbh £ 2w vwhdwlwhwy gblinmwjwquuwiht
wwydwuubph nGwpnud: Ywpunp £ uwb ok, np (1.1) W (1.2) nbupbpny wnwowpyubipp
hhduwlwunid Yppwnt) Gu hwppwywipwihtu gbintph hwdwn:

huswbiu hniubph YyGpwlywqdwynpdwu hhduwhwpgnd Yhpwnbjhnygjwt, wjuwbu
npwbu ghunwgnpduwywu wnwudhu fuunpp |hubint wbuwybinhg JGd Yuplnpnieiniu
nuh opwpbpniwihu Giph Ywd hnuwuph wwunnniuwynyejwt npnadwt hwpgp: Wu
fuunph hpduwywtu qwpqugnuip uluyb) £ wugw] nwph 50-wlywu pYwlwuubphg:
Stuwlwu  nddwu  bwwuwwyny ogunwgnpdywd Gu  hnuwuph  punyph L
wpwgntpjniuutiph nwowh JyGpwptpjw; wnwownyyws dh 2wpp Ywufuwywnpywdubn:
Uwutwynpwwbu, htGunmwgnunnnutph dh junudp (4.U. Uwlyywybtbl, U.4d. Ywpwnpl,
Y.h. Mtnuuptuyph b wynp [37, 38]) fuunph [(NWnWu hpwywuwgunwd L wnppnyGum
nh$dnighwih hwjwuwpdwu Yhpwndwtu dhongny:

Lutwnwuwnbiny nh$$pnighnt nnbunigjwt pEpnyeynuttipp U.U. Ybihjwunydh Ynndhg
fuunphpp nwWYb £ wjuwbu Ynsgywsd «gpuwyhwnwghnu  inbunigjwu»  dhongny [39]:
Lhnmwquwind wyn wbunygyniup hp qupgwgnudu £ unwgl| S.b. Pwpbupweh [40] L
4.G. Uwunwuh [41] wotuwwnmwupubipnd: Pwgh upwdutinhg dh 2wpp wj| hnhuwyubph
[26,42] Unndhg fuunpp (nwnwutip Gu &tinp ptipdt) oquwgnpsdtiiny npnawyh inbuwlywu
hhduwynpnulubip (gpnunh wynydwtu wpwgnieniuubpp, dwuthlyubiph nbnwihnfudwu
tubinghwyh dwiuup Yuwd dby wyp npnype):

<nuwuph wwunnniuwyniejwu Ywd opwpbipniyubph Ynugbunpwghwih npnadwu
wmbuwlwu hhdp niubtignn wnwowplubph 6uonn dwup, win pUnd Ytipp pbpdwsdutipp,
yGpwpbpynwd £ hnuwupnd Ywiuyw| ypbéwyny 2wpdynn dwuuplubphu: huswbu dywynid
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Gu puwlwu swihnudubpp [43,44]  wnwowpyynn pwuwdlbpp pwdwpwp Gonniejudp
wpryntupubip Gu wwihu hnuwuph wwunnniuwyniejwtu dhusle 0,08 - 0,10 wpdtipubiph
nbwpnw (dwywih 8-10%-p gpwynwd tu Ynown dwuuhlubpp):

Fwjwywu pyny pwuwdlbp Gu wnwownyyti uwl hnuwuph hwwnwlwihu dwund
ginpynn  hwdbtdwwwpwp  funpnp opwpbpniyubph Giph quwhwwdwt  hwdwp: Un
ninnniejwdp hwyinuh Gu .b. Gwdnydh [45], 4. L. Gnuswpnyh [46], h.-. Enhwqupnyh
[47], P.h. Luhph [25] W 2wwn niphoubiph wofuwwmwupubipp: “pwug dh qqwih dwup Yupbih
E ubpyuwjwgub) hbnlyw| punhwupwgywsé nbupny'

(1.3)

rooo,

o 4 ~b
=K@ E8 (- Vo)

0

L) éipgo

npwntin V,-u hnwip Juwqgdnn gpniunh dwuthyh ynydwu wpwgnyeynut £, V=t hnuwuph
dhohU wpwgnipiniup, d - u dwuthyh dhohtu wnpwdwaghdp, A - p hnuwuph funpnieiniup,
huy K gnpdwlgh L a n. B gnighsubiph wpdbtiputipp wwppbp htinhuwlyubph dnwn
thnfuynud Gu ng Jb& uwhdwuubipnid:

Unyniuwily 1.1

lwipwluyhti opwpbinniynh Giph  thnpdtwlwt  pnguibpp  hwdtdwppnidp - hwpduplught
wpdbiptiiph htip (opwpbipniyuiph dhohti pnpuidwighép 6,5 Ju, Juiph qwylinyginia’ 0,54)

(dtipnie)niu, w/d
Funpnieiniu, U
Upwagnte)niu, d/y
2pph dwfuu, U3/
Qnwpbpnwyubph swihywd
bipp, Ya/y
pwpbpnyubph Gpp puwn
Tnylhsh pwtiwdlh,10° Ya/y
puwpbpnyubph Gipp pun
Cwdngh pwuwaluh, Yg/y
puwpbpnyubph Gipp pun
bnhwquipnuh pwtwalh, Yo/l
puwpbpnyubph Gipp pun
BCH-83-h pwuwalh, 102 ya/y
puwpbpnyubph Gipp puwn
Iphowiihtuh pwlwabh, 102 Yg/y
pwpbpnyubph Gipp puwn
Lbyh pwtwalp, Ya/y
pwpbpnyubph Gipp puwn
Snuswpbiyh pwuwaup, Ya/y
pwpbpnyubph Gipp puwn
Sdwyndwh putwalih, Yo/

0,03 | 0,71 ] 2,18 | 10,85 | 16,80 | 2,08 | 40,83 | 1,11

=l
oo,
o
NN
“(JO ”[\J
0|0
O |
:h N
[(o NN
N | I

(@) ]

\l

0,03 |0,75] 2,24 110,77 | 18,10 | 1,60 | 44,83 | 1,33 1,15

0,03 | 0,75]2,50 (10,83 120,30 | 1,23 | 51,43 | 3,35 | 23,5 | 1,59 | 15,91 | 9,65 | 1,28

0,03 0,74 213 10,85 | 17,10 | 1,51 | 41,74 | 0,78 | 19,8 | 1,33 | 0,92 | 3,60 | 1,21

0,03 | 0,79 2,42 | 10,57 | 20,20 | 0,96 | 51,37 | 2,38 | 23,4 | 1,64 | 9,97 | 7,36 | 0,73

0,03 |0,73]2,28 | 10,51 | 17,50 | 0,70 | 43,26 | 1,60 | 20,3 | 1,35 | 5,79 | 5,55 | 1,37

0,03 | 0,72 2,60 |10,58 | 19,80 | 0,76 | 50,15 | 4,53 | 23,0 | 1,51 | 23,43 |12,28 | 1,70

0,03 10,76 | 2,22 | 10,79 | 18,20 | 0,81 | 45,12 | 1,18 | 21,1 | 1,44 | 3,12 | 4,58 | 1,02

0,03 10,78 2,34 |10,52 | 19,20 | 0,60 | 48,39 | 1,82 | 22,3 | 1,55 | 6,79 | 6,06 | 0,82

*- Qpupbpnyubph hwoqwpyywsd Gpbpp niubt pwgwuwlywu wpdtp
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Unynwuwly 1.2

Uw-wpsw qliipph  hwippwlughti opwpbipniyolinh Gipp swihnidubph  indjugliph - hwdbdwipdwt
wpryntipbiinn  hwpdwpliuyghti wpdbpliinh hty (opwpbnniiuph dhohti tnpwdwghdp 145 Jd)

(dbpnieintu, w/d
Funpnueynu, b
Upwagnip)niu, /Y
2ph dwfuu, 43/Y
Qpupbpnyubph swihywé
tipn, Ya/y
Qpwpbpnwyubph Gpp puwn
Snlhsh pwuwdalh,10°Yg/y
Qpwpbpnwyubph Gpp pun
Cwdnyh pwuwdlp, Yg/y
puwpbpnyubph Gpp pun
bnhwquipnyh pwtwalh, Yo/l
puwpbpnyubph Gpp pun
BCH-83-h pwuwalh, 10° ya/y
puwpbpnyubph Gpp puwn
Iphowithth pwbwabh, 102 Yg/y
2pwpbpnyubph Gpp puwn
Lyh pwuwélh, Ya/y
2pwpbpnyubph Gpp puwn
Snuswpbiyh pwuwaluh, Ya/y
2pwpbpnyubph Gpp puwn
Cdwynqwjh pwuwdlp, Ya/y

0,03 0,71 | 2,18 | 10,85 |16,80 | 2,08 | 40,83 | 1,11 | 19,5 1,57

No
\l
”[\)
O
~N
SN
N
N

0,03 10,75 2,24 110,77 | 18,10 | 1,60 | 44,83 | 1,33 | 21,0 1,15

~
N
w
0
)
ES
0
No

0,03 |0,75|2,50 110,83 | 20,30 | 1,23 | 51,43 | 3,35 | 23,5 | 1,59 | 15,91 | 9,65 | 1,28

0,03 0,74 | 213 110,85 | 17,10 | 1,51 | 41,74 | 0,78 | 19,8 | 1,33 | 0,92 | 3,60 | 1,21

0,03 | 0,79 | 2,42 | 10,57 | 20,20 | 0,96 | 51,37 | 2,38 | 23,4 | 1,64 | 9,97 | 7,36 | 0,73

0,03 0,73 2,28 | 10,51 | 17,50 | 0,70 | 43,26 | 1,60 | 20,3 | 1,35 | 5,79 | 5,55 | 1,37

0,03 0,72 | 2,60 |10,58 | 19,80 | 0,76 | 50,15 | 4,53 | 23,0 | 1,51 | 23,43 12,28 | 1,70

0,03 10,76 | 2,22 | 10,79 | 18,20 | 0,81 | 45,12 | 1,18 | 21,1 | 1,44 | 3,12 | 4,58 | 1,02

0,03 10,78 | 2,34 110,52 | 19,20 | 0,60 | 48,39 | 1,82 | 22,3 | 1,55 | 6,79 | 6,06 | 0,82

Gpet Ywfjuyw; dJwuthlyubph nbwpnud unyu  wwjdwutbph hwdwp hnuwuph
mwunnnuuwynyejwu  pwuwdubpp  wwhu  Ehu hpwphg  npnwyh  wwppbpynn
wpryniupubip, www hwwnwlwiht - opwpbpniyutph  Gph  pwbwdUbph  dhongny
Ywwwpywsd hwodwplubpp gnyg Gu wwjhu unwgwd wpryniupubph  whnbjp
wmwppbpnyeyniu: Uujwsoh wyuhwyn Jywjnigyniuu £ vwle ©.N. Mngnjuyndph b U AL
Cdwyndwjp Ynndhg Yuwuwpywd punwpdwy pwuwlwywu ybpindniyeiniup [48]: Wn
wofuwwnwupnd  pbpdwé Gu Jdp owpp pwuwdlbbpnd Yuwunwpwd hwodupluwhu
dtdnieiniuutiph hwdbdwunnyejwt wpryntupubpp thnpduwlwu nu puwywi swihnwubph
wyjwiutpph htwn (wny. 1.1, 1.2 L 1.3): Uny. 1.3-nd pbipdwd ninynuwiht hwdbdwunnigju
wnyjwiutipp yywynwd Gu, np np hnwwjht Gpunyputph hhduwhwpgh unyupuly dh fuunpp
[nwdnwdp, huswhuhu £ opwpbpniyubiph pwuwyh npnonwdp, nppwtu  hbnnt £ puwdwpup
quwhwuwnybnig: <hduwlwu wywwnbwnu wju £, np wnlw wnwownpyubipnd hwoyh sku
wnuybti| ppwywu tpunypp wwjdwuwynpnn dh pwuh gnpdnuubip, npnup Ywhujws Gu
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opwhnuph punypehg bW wnwuduwhwunynyeniuhg: Swun hwqyunbw Gu wju pwuwalbnp,
npnug dhongny hwoywplyywd wprynitupubipp phs e 2w dnwn Gu puwlwu nyjwubphu:

bpwlwunyeiniuhg hbnnt wpryniupubip Gu nhwnwpyynud twle opwpbpnyubph
gnudwpwiht pwuwyh npnadwu hwdwp wnlw ny dGdwehy wnwowpyubtipnw (U. Uwybip-
Mbwnbn[47], M. <. Q6D [49], L.4. dbu NGu [50]): Cun npnd, L hwwnwlwhu
opnwpbpniyubph  Gph L opwpbpnyutph  punhwunyp  Giph npnpdwt pwtwélbph
hhduwywu dJwup uwnwgyt] £ wgnnn gnpdnuubph  dGdnyeyniutubph  thnihnfudwu
uwhdwuwthwy opowtwynud  Yuwwnwpdwsd jwpnpwwnnp jud  ptwywt  swihnwdubpph
wnyjwiubiph dowynwdhg:

Unyniuwly 1.3

Swppbp pwbwdédlibpny hwydupyyws wprnyniiptiph U pbwlwt swhnidubph pndjugtiinh dholi
wnlw hwpwpbpwlwb pGnnidp (%)

Uhohu hwpwpbpwywu
Lwunwlwihtu opwpbipniyutiph Giph pwuwalbp Gnnud, %

Jwp | g. Uw-wpsw
U.Gnlyhs 49~ 4730
S.h.Cwdny 113 145
h.d.Enhwqupny 292 2100
BCH-83 unpdtiphg />0,01 gbiwnbph hwdwp 100** 65
4.\ Sphowuhtu 100** 100**
4. L.9nuswpny 77 600
h.h.Ltyh 414 -*
U.Jd.Cdwyndw 50 42

*- Rpwptipniyubiph hwadwplyws dwiuubipp niubu pwgwuwlwl wpdtip

- Qpuipbipniyutiph hwagwplyws dwiuubipp dnin Bu gpnjh

dbipohu Gpynt vnwutwdjuynwd hhnpnnhtwdhwih wwpptp fuunhpubph (nédwu
htiin  dGywnbn pwwywuhtu |wju vwpwdnd £ gt twl puwlwl 9pwhnuph
wwjdwuubpnud  pbpwéputiph pwuwyh npnpdwtu  dby  hwyynnuywu  dpwgpbph
Yhpwnnudp: Wuwnbin Ywpbh £ ugbp L.U. PGinjhwybgywjwip [51], U.A1. Uwgndtinndwip
[52] W wyng woluwwmwupubipp: Phwpy wju dpwagpbiph Yhpwnnudp fwwbu hbownwgund |
Ywwwnynn hwodwplubpp W huwpwynpnyeniu £ wnnwjhu  Yuwnwpb yGpndniejniuttp
nt hwdbtdwwnnieiniuutip: Uwwju swbunp £ dnnwtw), np wyn dpwapbpp dowyynwd Gu
wnyw  wnwowpyutph  hpdph  Ypw L hGwnbwwbu, JGpohuubipnwdu  Lnwd
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wlwuwwpniginwuubpu nu plpnuenibubpp hupuwpbpwpwp  thnfuwugynwd  Gu
hwoynnwywu dpwagpbpny Yuwwnwpynn hwodwplyubppu:

dniuwiht Ybpwihnfunyeyniuubph - nwinwWibwuppdwénigywu  ubplw Jhbwyp
punniujwd £ hwdwpb] 2w wupwlwpwn:  <hduwhwpgh pwpnnyeniup, wqnnn
gnpdnuubiph  pwqdwquwunieiniup, Jdwulwyhg wnwudhtu fuunhpubph  wywjdwuubph
wnwjniejniup twwbu  uwhdwuwthwyb Gu wyn ninnnpjwdp Juinnwpywd
w2fuwwnwupubiph pwuwyp: Cun npnuwd, hhduwhwpgh wywpqupwudwup hwnluwwbu
funspunnunt Gu  npwunw pungpywsd b Yybpunwd gbpnddwsd dh pwpp tuunhpubiph
[nddwt  ny  pwywpwp  wprynpubipp: Uwlwt  putwpyynn  pbdwih  ninnnygjwdp
Ywuwwpyb Gu dp 2wpp nwnwWuwuhpnyeniutitip, npnugny thnpéd £ wpybg _

dh
dh
Wju
w2fuwwnwupubipp nwph Gu L
“wntiih
npwnbn - -
wmwppbin dnwun Gu - W
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