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CTApLUKi HAYYHbIH COTPYAHMK, AOUCHT B.A. Ky3bMuUKHHA

BBEJIEHUE

Boza siBnseTcs oiHUM U3 CaMbIX PAaCpOCTPAHEHHBIX OTHETYIIALIMX BEUIeCTs.
[lpx TymeHuK NoXapos HCTIOMIB3YIOTCA KOMMNAKTHBIE JIHGO pacibLICHHbIE CTpyH BO-
Abl. OCHOBHBIM MEXaHM3MOM MPEKPAIUEHHS TOPEHUs TIPH ITOM SBISAETCH OXIAKIE-
HHE rOpsALIEro MaTepHaia 3a CYeT HCIapeHus Karesb BOAbL B ciyuae npuMeHeHwns
KOMITAKTHBIX CTPYH 4acTh BOJBI HE YCIEBAET MCMAPHTHCA M CTEKAET HUKE YPOBHS
ropeHHs. IT0 HAHOCHT GONBIIOH yiep, 0COGEHHO B COBPEMEHHBIX 31aHHSX, OCHA-
LEHHBIX 3NEKTPOOOOPYIOBAHHEM, CIOXKHOMH TEXHHKOH W JPYrHMH MaTepHatbHBIMU
UEHHOCTAMH. B pesyiibrate, B HacToswuee BpeMs BCe GoMbluee BHUMAHHE yAENSETCH
NOBBILEHHIO YPPEKTHBHOCTH TYLIEHHS NIOXKAPOB 32 CHET HCMOMBL30BAHMS PACIIbLICH-
HO#i Bozibl. B PecryGnuke Benapych OCHOBHBIM TEXHHYECKUM YCTPOHCTBOM hopmu-
POBaHHS PACTBUICHHBIX CTPYH B MMITYJIbCHOM PEXHME SBISETCS [EpeHOCHas ycTa-
Hoska YHII-1. Anamus myGnukauuii nokasan, 4To, HECMOTPS Ha LIMPOKOE pacripo-
CTPaHEHHE TEXHOJIOTHH HMITYJIbCHOTO NMOXAPOTYILIEHHS, B HACTOSILEE BPeMs OTCYT-
CTBYIOT METOIMKH, IMO3BOJIIOUINE ONpeNensTh ObICTPOACHCTBHE W HHTEHCHBHOCTH
11041241 OTHETYMIAHMX BEIUIECTB NPH HCnonib3oBanuu YUII-1, uto cuuxaer sddek-
THBHOCTb WX MpUMeHeHHs. Kpome 3Toro, 06/1acTh MCIOIB30BAHUA JAHHBIX YCTAHO-
BOK OTPaHHYEHA OTCYTCTBHEM BO3MOXKHOCTH M3MEHEHHs MapameTpoB PachblUICHHON
CTPYH B NPOLIECCE TYIIEHHs MoKapa.

Taxum o6pasom, akTyansHoii 3anaueii sBisercs paspaboTka METOMMKH onpe-
JeIeHUSA THAPOAHHAMHYECKHX XapaKTEPHCTHK HCTEYEHHs HUIAKOCTH u3 YUII-1.

OBILASI XAPAKTEPUCTHKA PAEOTBI

Cesi3b paboThl ¢ KPYNHLIMH HAYYHBIMH NporpaMmMamu (NpoeKTamu)
TeMaMHu

Hcenenosanus, coCTaBHBLIME OCHOBY JMCCEPTAUMOHHON pPabOTHI, BBIMONHA-
nuce B Komauauo-nikenepiom urcruryre MUC PecriyGnuxu Benapych B pamkax
n.n. 2, 8 IMocraxosnenus Cosera Muuuctpos ot 17 mas 2005 r. Ne 512 «O6 ytsep-
*ueHun [lepeuns NPHOPHTETHBIX HanpaBneHHH (yHAAMEHTATBHBIX H NPHKIATHBIX
HAaY4YHBIX Hccnenosanni Pecry6nuku Benapycs Ha 2006-2010 rogsi», morosopa o
HayYHO-TEXHHYECKOM coTpyaHuyecTse o1 15.03.2005 roma Ne 11674 mexay PYIIIT
«Burase» u I'YO «Komauano-urkenepubiii uactuty MUC Pecny6nuku Benapycs
M TIaHa Hay4YHO-HCC/ICAOBATENbCKOR paboThl KOMaHAHO-HHKEHEPHOr0 MHCTHTYTa
MYC Pecniy6nuku Benapycs.

Lens 1 3a1a49u HCCIEI0BAHUS

B pesysibTate aHanu3a NPaKTHKH TYLIEHHS 10XKAPOB B KUJIOM CEKTOPE ropo/i-
CKHX HACEICHHBIX MYHKTOB ¢ npumenenuwem YHUII-1 B auccepraumonnoii paGore
OblTa MOCTABJIECHA Yeab: Ha OCHOBE IKCIEPUMEHTANBLHBIX H TCOPETHUCCKUX HCCHE/O-



BaHHM THAPOJAWHAMHYECKHX XapaKTepPHCTHK ABHXXEHHs kuakoctH B creosie CII-U
VHUII-1 onTHMH3HPOBATh €ro KOHCTPYKTHBHbBIE H pabOYHE apamMeTpsi.

JUist IOCTHXEHUS MOCTAaBIEHHOM Lie/ B paboTe pelIaueh CleayIOLHe 3a0ayu:

— paspaboTaTh MaTeMaTHYECKYI0 MOJEIb ABHKEHHSA XXHIKOCTH B MPOTOYHOM
Tpakte crBona CII-U YUII-1;

— paspaboTaTh METOIHKY ONpe/eseHHs MAPOAHHAMHYECKHX XapaKTEePHCTHK
HCTeyYeHHs XuaKkocTy u3 creona CIT-U YUII-1;

— ONpEJEIUTh ONTHMAIbHBIE KOHCTPYKTHBHblE mapamerpbl ctBona CII-U
YHUII-1;

— pazpaboTaTh peKOMEHIALMH MO TYIIEHHWIO MOXapOB C MCIOJIB30BAaHHEM
VHUII-1.

Obvexmom uccned008anus ABJIAIOTCA YCTAHOBKH HMITYJICHOTO T0XKapoTylue-
HUS, npeoMemoM uccae006aHus — 'HAPOJHHAMHYECKHE XapaKTEPHCTHKH CTBOJIOB
VUIL

ITosi07eHusi, BLIHOCHMbIE HA 3AIMHTY:

1. Maremarugeckas MOJIEJb ABHXEHHS KUAKOCTH B POTOYHOM TPaKTe CTBOJIA
YCTaHOBKH HMMITYJIbCHOIO MMOXapOTYLICHHs, YYUTHIBAIONAs HWHEPLUHOHHBIE TOTEPH
JIaBJIEHHA.

2. Marematuueckas Mozieib 1eOpMaLMH PE3HHOBOIO PACHBUIHTES YCTAHOB-
KH HMMIIYJIbCHOTO TMOXXapOTYIIEHHs, YYHTHIBAIOAA BO3HHKHOBCHHE 3HAYHTEIbHBIX
yrioB nporu6a ero 3J1eMeHTOB.

3. Meroauka onpesesieHus THAPOJAHHAMHYECKHX XapaKkTepHCTHK HCTEHYEHHA
KHMAKOCTH M3 CTBOJIOB YCTAHOBOK HMMIIYJIbCHOIO MOXapOTYIIECHHS, MO3BOJAIOMIAs
onpeaenuTs ObicTponeicTBUe paboThl, XapaKTEPUCTUKH PACHbUICHHOH CTPYM H on-
THMH3HPOBATh KOHCTPYKTHBHBIE H paboune napamMeTps! CTBOJIA.
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ckoro yHusepcuTera — Munck, 2004 r.; III w IV MexayHapoaHbIX Hay4HO-
npamqecxﬁx koHdepenuusax «Upespbryaiinbie cutyauuu: [penynpexaenue 1 J1k-
BHAauus» — Munck, 2005 r., 2007 r.; MexayHapOIHOH Hay4HO-NPAaKTHYECKOH KOH-
depenumn «[loxaphas M TexHorennas OesomacHocTh» — UYepkacchl, YKpanHa,
2005 r.; MeskIyHapoaHOH Hay4HO-NPAKTHYECKOH KoH(epeHIHH «YUpesBblyaiiHbie
cutyauuu — 2007» — Yepkaccel, Ykpauna, 2007 r.; MexayHapoaHo# Hay4yHO-
npakTHyeckod KoHdepeHunH «HMHHOBAUHOHHBIC TEXHOJIOTHH 3alMThl OT YpPE3BbI-
yaifHBIX CHTYalmi» — Muuck, 2008 r.; [V MexIyHapoaHoi Hay4YHO-NIPaKTHYECKOH
KOH(epeHIMK «AKTyalbHbie TpobeMbl obecnevenns GesonacHocTH B Poccuiickoi
Menepaunn» — Exarepunbypr, Poccutickas ®enepauns, 2010 r.

Ony6HKOBAHHOCTH Pe3yJIbTATOB AHCCEPTAHH
4 Io pesy/bTaTaM JHCCEPTALHOHHOH paboThl ONMyGIMKOBaHO 14 neyaTHBIX pa-
2 6ot, B TOM uKcne: 6 crarei, coorsercTBytomMX 1. 18 [Nonoxkenus 0 NpUCY)ACHHH
: YYEHBIX CTereHell W MPUCBOCHHH y4eHbIX 3BaHuii B Pecriy6auke Benapycs, obmmm
065eMOM 2,9 aBTOPCKOro JIMCTa (M3 HAX Ge3 coaBTOpOB — 3 CTaThH), a Takxke 6 Te3u-
COB JIOK/IAZIOB B COOPHUKAX HAYYHBIX TPYIOB MEKIYHAPOAHBIX KOH(EPEHIHii, mory-
YeHO 2 NATEeHTa Ha M0JIE3HYIO MOJEIIb.

CrpykTypa H 00bem AHCCePTAUHH

JluccepTaums COCTOMT M3 BBEICHHA, OOMICH XapakTepUCTHKH paGoThi, YeThpex
[1aB, 3aK/FOYEHHS, CITHCKA MCIO/B30BAHHBIX MCTOYHHKOB M TpHioxkeHui. Pabora co-
aepxut 176 cTpanuL, B Tom uncie 87 wunoctpaunii, 19 Tabimu 1 7 NpHIOKEHHH, 3aHH-
maroumx 72 crpanuubl. CIHCOK HCTOIB30BAHHBIX HCTOYHHKOB cocTaBiser 134 nanme-
HOBaHWA Ha 15 CTpaHHLax, H3 HUX 16 — cOGCTBEHHBIE ITyO/IMKALMH COMCKATEJIA.
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OCHOBHOE COJEPXXAHHUE PABOTBI

4. KOHCTpYKIMS CTBOJIA YCTAHOBKH HMITYJIBCHOIO MMOXApOTYUIEHHSA, B KOTOPOH
3a CYeT BapbHPOBAHHWA JIMaMETPa BBIXOJHOINO OTBEPCTHS, CO3AIOTCA Pa3IHYHbIE pe-
JKHMBbl HCTECYEHHS H XapaKTEPHCTHKH PaclblJIECHHOH CTPYH B npolecce TYIIeHHS Mo-
*apa.

JIu4HbIH BKJIAJA COHCKATEIs )

[lo/0XeHHs, BHIHOCHMBIE HA 3AUIMTY, W OCHOBHBIE PE3y/bTaThl MOTydYEHSI
JMYHO aBTOpoM. HayuHsbli pyKOBOAMTENH NMPHHHMAJ y4YacTHE B IIOCTAHOBKE 3a/1ay
MCCIIEI0BAHMs, ONPEAEICHHH BO3MOXHBIX MYTEH MX PELICHHS, NPEABAPHTEIHLHOM
aHaM3e U O0CYX/IEHHH pe3yNIbTaTOB TEOPETHUECKHX M KCIIEPHMEHTAIBLHBIX HCClle-
JIOBaHMH, MPOBEIEHHBIX aBTOPOM CAMOCTOSTENBHO.

Anpofanusi pe3yjibTATOB JHCCEPTALHH

OCHOBHBIE Pe3yJIbTaThl AHCCEPTALHOHHBIX HCCIEAOBAHHH JOKIANBIBATHC H
obcyxnanuch Ha: 68  HayuyHO-TeXHH4ecKod koH(pepeHUHH mnpodeccopeko-
TPeNoAaBaTehCKOr0 COCTaBa, Hay4YHBIX COTPY/IHHKOB M ACNHPAHTOB [0 HTOTam
HaYYHO-HCCIEN0BATENBCKHX paboT beopycckoro rocyapCTBEHHONO TeXHOIOruye-
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Ilepsas rjaBa [OCBSIIEHA AHAJIMTHYECKOMY 0030pY HMCIOJIB30BAHHSA pacmbl-
JIEHHOM BOJBI UIS TYLICHHSA M0KapOB.

B Pecny6iuke Benapych okon0 50 % Bcex MOKapOB MPOHCXOAHT B KHIBIX
3/laHUAX TOPOJOB (B CPEeAHEM IUIONIAh OHOIO 10Xapa He MpeBblaeT 25 M. Ox-
HHM W3 criocobOB yMeHbIIeHHs yiiepba OT moxapa sB/ISEeTCs HCNO0Jb30BaHHe nepe-
HOCHBIX YCTaHOBOK T0XapOTYIIEHHS, KOTOPbIE MOTYT OBITh ONEPAaTHBHO JOCTaB/ICHbI
K MecTy noxapa. AHaIH3 CBEJICHHH 0 60eBOH paboTe aBapuiHHO-CNACATEIBHBIX NOA-
pasznenennii B Pecny6inke benapych No3BOJH/ yCTaHOBHTB, YTO C NPHMEHCHHEM
NEPEHOCHBIX YCTAHOBOK HMITYIECHOrO nmoxapotywenus (YUIT-1) tymmtes no 40 %
MOXapoB B KuJIOM cextope. Onuako, npumenenne YUII-1 ne scerna sdpdexmuHo,
BCJIEZICTBHE OTCYTCTBHS JAHHBIX 00 HX MHAPOAMHAMHYECKHX XapaKTepHCTHKAX.

Ha OCHOBAaHMH NPOBEJEHHOrO aHaM3a CHOPMYJIMPOBAHBI LE/b H 3a1a4H JHC-
CepTaLHOHHBIX HCCIIEIOBAHHH.

Bo BTOpOIi r1aBe NMPEICTaBIEHb! PE3y/IbTaThl MATEMATHYECKOIO MOJEIHPOBa-
HHS HCTeueHHns KuakocTH u3 creosa YHII-1.
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I'eomeTpus JIBUXKEHHMS JKHAKOCTH B NPOTOYHOM Tpakte crosia YMII-1 npea-
crasieHa Ha pucyHke 1. [peanonaraiocs, 4to ras noa AasiaeHueM B, u kKHIAKOCTh
TJIOTHOCTBIO P, [IPH JABJICHHH OKpYXalolleH cpeasl P, pacnosarailorcs B LHIHH-
JIPHYECKOM pe3epByape JIHaMeTpoM d, W 3aHHMalOT 0GBeMbl, XapaKTepH3yIOLIHeCs
IMHaMH [ B [, pa3nenieHHble II0CKoH rpanuiei. Jlajnee )KHAKOCTb BHITECCHAETCS
aHabaTHYECKH PACIIHPAIOMHMMCS rasoM ¢ Tekyuum nasnenuem P =P, (L. /(i +z])
yepes UHIHHAPHYECKHH HacalOK IHamMeTpoM dy W JUIHHOH [, B OKpYXaloulyio
cpeay. IIpx 3TOM B npouecce BHITECHEHHs rpaHHLa pasjela Cpell OCTaeTcs Mniaoc-
KOif, a ee NOJIOXKEHHE ONpeaeIseTcs KOOPAHHATOH Z(1).
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Pucynok 1 - I'eomerpuueckas moaean creoaa YHII-1
YpasHenue BepHyaIM /U1 TaHHOH reOMETPHYECKOH MOZENH C YYeTOM HHeEp-
UHOHHBIX NOTEPh AaBJAECHHA (CHJIA TAKECTH H IIOTEPH JaBIEHHS HA TPEHHE 110 JJIHHE
HE YUHTBIBAIOTCA) IPHBOAUTCA K AHPDEPEHIHATBHOMY YPABHEHHIO:

_x.d_wL.'.m.wiz._lP_._PE’ (1)
dx (1-x)"

rae x— nepeMeHHas, 3aBUCALas oT dy,, dy, Z, [, I3 W,— IIIOTHOCTb KHHETHUYECKO#
SHEPrHH; m— MOCTOSAHHAA, 3aBHCAIIAN OT dy, d, H KOIPPHLHEHTa MECTHBIX COMPO-
THBJIEHHH; P, — nepemenHasn, 3asucamas ot B, dy, d,, Ly, I-; n — nokasarens

anuabarsl paboyero rasa.
HayasibHble U rpaHHyHbIe YCnoBHsA i (1) umeloT BHA:

w,.lh,o=0,xSxo=x|3_o=l,(/(lr+lR),x2x1=x|s_l!=0. . @
Pewenue (1) ¢ yuetoM (2) no3posiser NOMyYHTH BHIPKEHHE /Ul ONpeaesIeHHs
CKOpOCTH Ha BbIX0oje u3 cTBosia YUII-1: ‘
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PesysibTaThl YHCIEHHOTO pelleHus ypaBHeHHs (3) [ pasiM4HBIX COOTHOLIE-
HHH IMaMETPOB OTBEPCTHS HCTEYEHHS H BONAHOH kamepsl crBosia YUII-1, npusese-
Hbl Ha pHCYHKe 2.

*

0 01 02 03 04 05 06 07 08 09 1,0 2

1-dy/d, =0,889:2-d, /d, =0,788;3-d, /d, =0,503; 4-d /d, =0,299
Prcynok 2 — 3aBHCHMOCTH CKOPOCTH HCTEHEHHS KHAKOCTH v, 0T Ge3pasmepHoi
koopaunath z =2/l

Jlas obecrnieveHrs BO3MOXKHOCTH AQlNApPaTHOrO KOHTPOJA MPH NPOBEACHHH
IKCHEPUMEHTAILHBIX HCCIIEOBaHHH MPOH3BOAHIIOCH Npeodpa3oBaHHe 3aBHCHMOCTH
v, = f(2) B vp = f(t) rpadoananuTHyeCKuM METOIOM. PesynbTatel npeobpasoBaHus
npu dz =0,0001 npuBeneHb! Ha pHCYHKE 3.
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1= d,/d,=0,889;2— dy/d, =0,788;3 - dy /dy =0,503; 4 — dy, /dy =0,299

Pucynok 3 — 3aBHCHMOCTH CKOPOCTH HCTEUEHHS KHIKOCTH Vg H3 CTBOJIA
YUII-1 ot Bpemenn ¢

AHaJIH3 MOTYyYeHHBIX 3aBUCHMOCTEH TMO3BOJIHI YCTAHOBHTH HATHYHE HMILY/Ib-
CHOr0 W KBAa3HCTALMOHAPHOIO PEKHMOB HCTEHYEHHs KHIKOCTH H XapaKTepHOe 3Ha-
uenne dy/d,=0,788, pasnensiowee AaHHbe pexxuMbl. [IpH HMITYJTLCHOM pEXUME
(dy /d, 20,788) MPOHCXOAHT YCKOPEHHOE HCTEueHHE Beero odbema sxkuakoctH. I1py
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KBa3HCTAUHOHAPHOM pexume (d,, /d, <0,788) NpHCYTCTBYET KaK YCKOPEHHOE, TaK H
3aMeJUIeHHOe IIBHKEeHHE. [IpH yMEHbIIEHHH OTHOWIEHHS d,,/d, TON0XKEHHE IpaHH-
Ul pasjgena cpejl, COOTBETCTBYIOILEE MAKCHMYMY CKOPOCTH, CMELIAETCs K BO3AYLI-
HOM Kamepe CTBOJIA. TO MO3BOJISET CAEJIaTh BBIBOA O TOM, YTO H3MEHEHME JAHaMeT-
POB OTBEPCTHS MCTEYEHHS CYLIECTBEHHBIM 00PA30M BIMSET Ha XapakTep W3MEHEHHs
CKOPOCTH MCTEYEHHA XKHAKOCTH U3 cTBOJIA YUII-1 1 obLuee Bpems HCTeYeHHS.

B pesysnbTaTe CpaBHHTEILHOIO aHANW3a pa3paboTaHHON M CyLIECTBYIOLIEeH Ma-
TEMATHYECKHX MOJIeNIeH (DHCYHOK 4) YCTAHOBJIEHO, YTO YYEeT HHEPLHOHHBIX MOTeph
JaBJICHHS [IPH HCTEYEHHH XHIIKOCTH NPHBOJMT K H3MEHEHHIO XapaKTepa 3aBHCHMO-
CTH CKOPOCTH OT BPEMEHH HCTEYEHHs H OOLIero BpeMeHH HCTeYeHHs (OTHOCHTENh-
Hoe oTKJIOHeHHe cocTasiser 200 %).

Vg, M/c
120 r
100 + 1
80

e :

40.

20F

0 0005 0010 0015 0020 0025 0030 rc
1- pazpaboTanHas MaTeMaTH4eCcKas MOJENb; 2 — paHee CYIIEeCTBOBABIIAK MOJIC/Th

Pucynox 4 — 3aBucHmMOCTb pacueTHOH CKOPOCTH HCTEHeHus xkuAKoCTH v w3 CII-U
YHII-1 (dy=62,5 mm) oT BpemMeHH ¢

Ilpu ncreuennn u3 crBona YHUII-1 HAKOCTE MPOXOAKT PE3HHOBLIH PACTIBLTH-
Te/ib (PHCYHOK 5), CTENEHb PacKphITHA KOTOPOTO ONpEAesSeT AHAMETP BBIXOIHOTO
OTBEPCTHS, BIIMSET HA XapAKTEPHCTHKH HCTEYEHHA U Paciblia dKHIKOCTH.
S R \
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a— o6uwit Bux; 6 — pacyernas cxema u3ruba sneMenTa

Pucynok 5 - Pacnbuiurens crsona CII-U YHII-1

3aBHCHMOCTD MEXAY KOOpAHHATAMH TOYEK OCH 3JICMCHTA PACIbUIHTENIA, H3rH-
Garouum MOMEHTOM H )KECTKOCTHIO CEYEHHS HMEET BHIL:

3

2 2]z
d_vzvz_M. 1+(d_y) : 4)

dx* E-I(x) dx
q-’ ¢q-¥
rne M (x)=—T+—2— — wu3rubaroummii. MOMEHT B [ONEPEYHOM CEYECHHH;
_M. . i SR

q= > 7-| — NpUIOXKEHHAs HArpy3ka OT MCTEKaloWEeH JKHAKOCTH; £ — Moayib

FOura matepuana; I/ — 0CeBOH MOMEHT HHEPLIHH.
HavasibHble ¥ rpaHHYHBIE YCIOBHS 1S (4) HMEIOT BHIL:

Yl _0; yx=0)=0; x0.1; ye0.d. (5)

x=0

dx

B pesyibTaTe MHTErpUpOBaHHs ypaBHeHHs (4) NOJyyeHa 3aBHCHMOCTb TaH-
renca yrjia rnporu6a ¥ 37emMeHTa pacnbUIMTENs OT KOOPJAHHATHI X:

go=2 = - : ©)
dx ’ 4-E'-tg22x-h° 3
. 2~ .
9(%‘1&) (xz +2-x-l)2

Onpezesenne nepeMeneHns ToYeK, JeKalMX Ha OCH CHMMETPHH [1OBEPXHO-
CTH 2JIEMEHTA PACITBUTHTEJIS, 110 OCH Y MPOM3BOAMIIOCH ITyTEM YHCICHHOTO PELICHH
ypaBHenus (6) ¢ yueroM (5).

IIpy MCCIENOBaHHH MeXaHH3MOB (DOPMMPOBAHHS DACbUICHHOH CTPYH HC-
M0J1b30BaHbl KpUTepHi Bebepa n COOTHOLIEHUS JUIsi ONIpE/le/IeHHs IPAHHYHBIX 3Ha-
yeHUil PeXHMOB pacnaga cTpyH, npeanoxentbie A.C. JIpieBckuM. YCTaHOBIIEHO,
YTO OCHOBHAs 4acTh XHIKOCTH, mozasaemor u3z YUII-1 (>90 %), aucneprupyercs
1pH ckopocTsx Beime 30 M/c, 4TO COOTBETCTBYET PEXHMY BOJIHOOOpA3HOro pacnaia
(pucyHok 6).

Pacuer cpeiHero anamerpa Karesb, 00pasyromMuXCa IpH BBIYHCIEHHBIX CKO-
POCTSAX HCTEYEHHS V., MPOU3BOIKIICA 10 H3BECTHBIM 3aBHCUMOCTSAM, MPELIOKEHHbIM
H.C. INanacenxosbiv, 0.®. JutsakunsiM, H.B. Kapnenuyxom. Onpexenenue aei-
CTBUTENHHOIO HamMeTpa 00pasylomuXcs Kanedb OCYIIECTBIAN0CH ¢ MOMOIIBIO rpa-
¢uxos, nonydennsix A.Jl. AnstuiyneM. Pacuer, nposeaennsiit s YHIT-1 nokasai,
YTO CpeaHHit uaMeTp 00pasyoNHXCs Kanesb IPaKTHYECKH He 3aBHCHT OT IHaMeTpa
OTBEPCTHA HCTe4EHHsl M HaxoauTes B npenenax ot 200 o 800 Mxm.

Jlns onpenenenus GpopMbl HCTeKatoweH CTPYH HeoOXOAMMO YCTAHOBHTE Tpa-
eKTOpHH JBHXEHHs Kanenb. C 9TOH eI MPENIOKEHO HCIOJB30BaTh CHCTEMY




AnpdepeHuHanbubiX ypasaeruii B.I1. Onswanckoro u C.B. ONbIIAHCKOIO, TJIE B

Ka4yeCTBE HAYaJIbHbBIX yCIlOBHﬁ TNPHHATH PAaCCYHTAHHBIC 3HAYECHUS Vg.
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Pucynox 6 - Pacnpenenenne oTHOCHTeALHBIX 06beMOB HeTeKa0medl 13
CIT-H YHII-1 %&HIKOCTH N0 HHTEPBAAAM CKOpOCTei

B Tperbeii riaBe npeacTaBieHb! Pe3y bTAThl IKCIEPHMEHTATHHBIX HCCIEI0-
BaHHH rHAPOJIMHAMHYECKHX XapaKTepHCTHK cTBos1a YUTT-1, kak OCHOBHOrO HCIOb-
3yemoro Ha TeppuTopuH Peciy6aukn Benapycs TexHHueckoro yctpoiictsa hopmu-
POBaHHA PACNBUICHHBIX CTPYH B HMITYJICHOM pexume. MccienoBanoch ABHKEHHE
KHIKOCTH B MPOTOYHOM TPAKTE CTBOJIA H (POPMHUPOBAHHE PACTILLIEHHOH CTPYH KHJI-
KOCTH IPH HCTEYEHHH U3 HErO.

MccrenoBanue ABHXEHHS HKHAKOCTH B NPOTOYHOM TPaKTe CTBOJIA MPOBOJIH-
JI0Ch HA SKCNEPHMEHTAILHOM CTEH/C, MPHBEJCHHOM Ha pHCyHKe 7. BapbupoBanue
AMAMETPa MCTEYEHHA OCYIIECTBIAIOCH MyTEM YCTAHOBKH BMECTO PE3HHOBOIO pac-
MBITHTE/1A METATHYECKHX a6 ¢ 1amerpoM otepetHii ot 19,1 10 62,5 Mm.
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NN
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KIT7777 777727,

1 — crBon CII-U VHII-1 ¢ kpenexHbiMH XOMyTaMy; 2 — yCTPOHCTBO KperieHus
npeoGpa3soBarens AaBieHuA; 3 — IHHAS CBA3H; 4 — LHPPOBOH 3aTIOMHHAIOIIHIE
ocumLIorpad; 5 — pama A1st KPEMICHAA CTBONA; 6 — aHKEPHBIE GOJIThI KPEILIEHHA paMbl
Pucynok 7 - IlpunuunuaabHas cXeMa IKCNEPHMEHTANLHONO CTCH/A

Bpems HCTeYeHHs KOHTPOJIHPOBAIOCH MMOCPEACTBOM PErHCTPALMH CHrHaia, popMH-
pyeMOro Mbe303JIeKTPHYECKHM npeoOpa3zoBaTeseM JaBJICHHs, YCTAHOBJICHHBIM Ha
BBIXO/Ie M3 CTBOJNA. [l perucTpaluy CHrHala WCMOIb30BaICA LH(POBOH 3amoMu-
Hatommi ocunuiorpag C8—40. Bpems uCTEYEHHs ONPEEAIOCh KaK JUIHHA HHTEp-
Baja OT MOMEHTa Havaja pOCTa AaBJEHHs N0 Hayana YCTOHYMBBIX (OTJIMYHBIX OT
wyMoBoOro (ona) konebanuit BToporo BCruiecka curuana (pucyHku 8, 9).
[IpucyTCTBHE Ha OCLHJUIOrpaMMax ABYX BCIUIECKOB CHIHajla NMOATBEPXKIaeT
TMIPHHATOE JIOMYIIEHHE O TUIOCKOHM IpaHHIle pasjienia Cpell «BO3AyX — BOJa» IpPH Bbi-
TecHeHHH XuakocTH w3 CII-U YHUII-1. Pesynasrarhl 3KCNEpHMEHTa NOATBEPAHIIH
TEOPETHYECKH 0OOCHOBAHHOE HAJMYHE UMITYJILCHOIO H KBA3HCTAllMOHAPHOIO PEXH-
MOB HCTEYCHHS XKHIKOCTH H pa3jie/ifioliee WX rpaHuyHoe 3Hadenue dy, /d, =0,788.

PoB o S o w0 mee [T ———]

el 22

Pucynok 8 - Hpnmép onpéﬂﬂlennﬂ BpPeMEHH HCTEYCHHS NPH KBA3ZHCTAHOHADHOM
pexume (dy /d, =0,503)

i e e Mg sl . oo
Pucynox 9 — [Ipumep onpee/ieHHsi BpeMeHH HCTEUSHHS! NPH HMITYALCHOM
pexume (dy /d, =0,977)
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CpaBHHTENbHBIH aHAIM3 Pe3y.IbTaToB IKCIIEPHMEHTa H pacyera ObICTPOACHCTBHA
CTBOJIA (BPEMEHH MCTEYEHHS) NOKA3AN MX XOPOIIEe COTIACOBAHME (pucynok 10). OtHo-
CHTE/IbHOE OTKJIOHEHHE PE3YJILTATOB PacyeTa OT IKCIepuMenTa He npesbimaer 10 %.

I, MC _
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40 ]
30-
20
10-
o

20 30 40 50 60 70 dy, MM
I — skcnepHMeHTATBHBIE pe3yTBTATH; — — pacyeTHbIE 3HAYCHAA

Pucynox 10 - Pesyasratsi onpeaenenns o6mero BPEMEHH HCTEYCHHS KHAKOCTH H3
CIT-M YUII-1 npu pasiu4nbiX AHAMETPAX OTBEPCTHS HCTEHeH S

Bropas craaus skcliepHMEHTa MPOBOAMIIACK B /1BA ITANA: ONpeIeleHHE Mojy-
s FOHra o6pasuoB pesnHOBBIX cMecei, H3 KOTOPBIX H3TOTABIHBAIOTCS pacnbLIHTENH
YHII-1 u onpenenesne KOpHEBbIX YIJIOB (hakena pacnsuia CTPYH NPH HCTEYEHHH
KHIKOCTH Yepe3 OTBEPCTHSA Pas3/IMYHBIX JHAMETPOB.

Jns onpenenenns moxyns KOura ucnosns3oBaics Meron, YYHTHIBAIOIHIH B3a-
HMOCBS3b OTHOCHTEJILHOH JIHHEHHOH AedopMalHH, reOMETPHYECKHX NapamMeTpoB
HCIBLITYEMOro 00pasiia M NPHJIOKEHHOH HArpy3KH TIPH PACTSKEHHH. Hamepenns
[TPOBOJMIIHCE IS PE3HHOBBIX CMECeH MallOH, CpeiHeH 1 MOBBILICHHON TBEPAOCTH:
7-4161, 7-HO-68 u 7-B-14. B pesyisrate yCTAaHOBIEHBI CICAYIOUIHE 3HAYCHHS
monyns KOura: juis cmecn mapku 7-4161 — 2,29 MITa; ans cmeck mapku 7-HO-68 —
3,29 MIla; ans cmecu mapku 7-B—14 — 5,14 MITa.

B uensix oLeHKH BIMSAHHS Mapku Pe3HHOBOH CMecH Ha XapaKTEePHCTHKH (op-
MHPYEMO#H CTPYH C HCTIO/Ib30BaHHEM (6) PACCUHTHIBATHCH YIIbI POrHGa 3/1eMEHTOB
PACIBLTHTE/IA ¥ KOODAHHATHl MX BEPUIMH B 3aBHCHMOCTH OT CKOPOCTH JBHIKEHHS
AKHAKOCTH Ha BBIXOJIE M3 CTBOJIA. B pesynsTate yCTaHOBJIEHO, YTO SKBHBATCHTHBIH
AMAMETDP OTBEPCTHA HCTEYCHHS d, NMPAKTHYECKH HE 3aBHCHT OT MaTepuala pesuHo-
BOH CMeCH pacnblinTens (pucyHok 11), a ocHOBHAs wacTh KHAKOCTH (>90 %) ucre-
KacT I[pH MOJIHOCTBIO OTOTHYTBIX 3jieMeHTax pacrnsumaTens (v,>30 M/c). Jlauumii
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¢akT noaTBepXkIEH MO pe3yabTaTaM HaTypHbIX HenbitaHui YUII-1 ¢ pe3snHoBbIM
paciblIMTesIeM MOBBILICHHOH TBEPAOCTH (pHCYHOK 12).

dy, M

,054 P X
3322 /r!-fi!!--t!ggtktwr ® %
0,050
0,048
0,046«
00441 |
0,042 *
0,040
0,038
0.036F% " ‘ . , -
0 20 40 60 80 100 120 vg M/c
—X - pe3nHOBas cMech 7-B-14; ---¥--- — peaunoBas cmech 7-HO-68;

— ®M— — pe3uHoBas cMech 74161
Pucynok 11 — 3aBHCHMOCTB IKBHBAIEHTHOTO AHAMETPA @, OTBEPCTHS HCTEUEHHS OT

CKOPOCTH HCTCHCHHS KHIAKOCTH NPH HCNOJIL30BAHHH PACTILLIHTE/IH

T

[

a) 6)
a— nporu6 3IeMEHTOB PE3HHOBOI'O PACIIBUIMTENS NPH BhICTpESE (PE3HHOBAs CMECh
7-B~14); 6 — rpadugeckoe onpejesieHHe KOPHEBOTO yriia
Pucynok 12 - Pesyabrarst HaTypHbIX Henbimanni YUTI-1

Kopueseie yriml ¢axena pacnblia ONpeaesiich IO BHIEOH300paKeHHsM
npouecca GOPMHPOBAHUA PACHIBUICHHONH CTPYH OTHOCHTEIBHO OCH CHMMETPHH CTBO-
na rpapuuecKkHM MeroioM. Buaeonsobpaxenus ObulH NOMyHeHBI B pe3yibTare
CbEMKH Tpolecca HeTedeHHs KHAKOCTH H3 YHUII-1 npu pasiuuHbiX auamerpax Bbl-
XOHOTO OTBEPCTHA. 3a TPaHHIlbl PACIBIJICHHOH CTPYH NPHHHUMAJICH KOHTYP MAaKCH-
MaBHOTO MPOAOJIBHOrO CeYeHHs (pakesia NpH MOJHOM €ro pacKpbiTHH BOIH3H CTBO-
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HBIX cHTyauuit MUC PecnyGnuku Benapycek. Mcciie10Basus BBIMONHSIHCH NPSAMBIM
METOJIOM C MOMOILBIO CTEPEOCKoNnuyeckoro Mukpockona MBC—10 npu uckyccrBen-

HOM OCBCIUCHHH B OTPAXKEHHOM CBETE.

L™
26 +

24+
22 4
204
184
16
144
124
104

T T

20 30 40 50 60 dy,MM
=+ - cpeaHHe IKCIEPUMEHTANIBHBIC 3HAUCHHS; == — DaCUeTHAA AATbHOGONHOCTS (akena

Pucynoxk 15 - 3aBHcHMOCTD Npeae/ibHON A2IbHOCTH NOJAYH OFHETYIIANIEr0 BEWIECTBA
L ot nuameTpa 0TBepCTHS HeTeueHus dy

Kanu pacnblieHHON CTpyH ynaBIHBAJIHCh KIOBETOMH, 3aII0JHEHHON HMMEpCH-
OHHOM cpe/loit. [lanee, nocpencTBOM NpeoOpa3oBaHus IEPCOHATIBHBIM KOMITBIOTEPOM
u300paxenud, GopMHUPYeMOro BHIEOKaMEPOH, ONpEIesUIACh pasMephl Kaness. Pe-
3y/bTaThl pacyera rno pa3paboTaHHONH METOJMKE H HKCIEPHMEHTA s CTaHAaPTHOTO
pacnsuiitens YHUII-1 npusenenst Ha pucynke 16. OTHOCHTEIBHOE OTKJIOHEHHE CO-
cTaBuIIo Menee 6 %.

d , MKM ;
3501 ™.
300 4 N i
250 - S
200 - k.

150 4

100 4

20 30 40 50 60 dy,MM

= PE3YNBTATH PacHeTa; — == — IKCICPHMEHTATHHOC 3HACHAC /LIS YUII-1
Pucynox 16 — 3aBucumocts pacuerHoii cpeaneii aucnepcnoct d daxena pacnbiia or
AHAMETPA OTBEPCTHS HCTEHCHHS
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Xopollee cornacosanue pesyabTaToB Pacyera u HKCIEPUMEHTA NIOATBEPKIALT
AOCTOBEPHOCTD. pa3paboTaHHONW METOAMKH OIPEIEICHHS THIPOAHHAMHYECKMX Xa-
PAKTCPHCTHK HCTEYCHH S XKHJIKOCTH H3 cTBos1a YUTT-1.

TlomyuenHsble ¢ noMomBIo pa3paboTaHHON METOJHKA IHAPOAHHAMHYECKHE Xa-
PaKTEPHCTHKH HCTEYCHHN KHIKOCTH HCIOIb30BaHbl JUIS ONTHMH3ALHM KOHCTPYK-
THBHBIX H pabouHx napamerpos cteosna YUII-1.

Tlps ONTHMU3ALKMK KOHCTPYKTHBHBEIX MAPAMETPOB CTBOJA B KAY€CTBE KPHTE-
pHA 2QPEKTHBHOCTH yCTPOHCTBA HCMOIB30BaHO OTHOLICHHE PaGoTHI A, coBepIaeMon
rasoM, Ko BceMy oGbeMy cTBona. C y4eTOM 9TOr0 KPHTEpHS TONYYEHO BBIPAKEHHE
A7S ONTHMANBHOTO COOTHOMICHHS @ =L /I. nna cteona YUTI-1:

-1. 3

Jas pabounx napamerpoB YUII-1 oNTHManbHOE COOTHOLIEHHE THHBI BOJIS-
HO¥ M BO3AYIIHOH Kamep a)™ =1,23.

Metoanka pacuera rHAPOAMHAMHYECKMX XapAKTEPHCTHK MCTCYEHHS HKUJIKO-
CTH MO3BOJIMJIA Pa3paboTaTh PEKOMEHALHMH 10 HCnoTb3oBanuio YUII-1 npu Tyme-
HHH N0XapoB, yCOBEPIICHCTBOBATh KOHCTPYKLHIO ycTaHOBKH (martent 4600 PB, na-
TeHT 89397 P®) ¢ nensio pacumpenns o6NacTH ee MpHMeEHeHHH, OIpEeJeNHTh nep-
CNEKTHBHBIC HANPABJICHHSA ¥ TIpHeMBI 3P PeKTHBHOIO Henonb3oBanus YUTI-1.

3AKJIIOYEHUE
OcHoBHbIE HAYYHBIE PE3y/IBTATHI JHCCEPTALME

1. PaspaGotana MatemaTHYeckas MOJE/b ABHKEHMS XHIAKOCTH B CTBOJAX
YHII, yuuThIBaOmas HHEPUHOHHBIE NIOTEPH JaBieHns. B pesyJibTare pacyera cKo-
POCTH ABHKCHHS JKHAKOCTH Ha BBIXOJE M3 CTBONIA NPH Pa3HYHLIX AHAMETPAX Bbi-
XOZHOTO OTBEPCTHS YCTAHOBJICHO HANMYHE MMITYJHCHOTO H KBa3HCTALMOHAPHOTO
PCKHMA €€ HCTEUCHUS U IPAHHYHOE 3HAYEHHE OTHOLUICHHS IHAMETPA BHIXOAHOIO OT-
BEPCTHA K BHYTPCHHEMY AHaMeTpy BOAAHOH kameps! dy /d, =0,788, pasaensiomee
yKasaHHble pexumsl [1, 6, 7, 9].

2. PaspaboTana mMatematuyeckas MOJENb AehopMaliuK 3IEMEHTA PE3HHOBOTO
PACTBUTHTE/A MPH 3HAYHTENBHBIX YI/laX MPoruGa, MO3BOJIAIOMAs ONpPENETHTE Yo
NporxGa 3J1eMEHTa PE3SHHOBOrO PACIbLIATENS, KOOPAHHATHI €ro BEPIIMHb] ¥ 3KBHBa-
MIEHTHBIH JMaMETP OTBEPCTHA MCTCUEHHS NPH PAasAHYHBIX CKOPOCTAX IBHIKEHHS
xuakoct [3, 10, 11].

3. Ha ocHoBauuw 3aBucuMocteit, npennokentsix A.C. JIsimeBckum, onpene-
JICHBI TPAHHLBI PEXHMOB pacnana CTpYH NPH HCTEYEHHH KHAKOCTH W3 YMIT-1.
YCTaHOBJIEHO, YTO OCHOBHAs YaCTh KMAKOCTH JMCTIEPTHPYETCS B PeXHUME BOITHOOG-
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PasHOro pacnazna, CpeaHui AHaMerp Kamejb ONpeessercs CKOPOCTbIO HCTEYEHHS,
Haxonutcs B npeaenax ot 200 10 800 MKM M NPaKTHYECKH HE 3aBUCHMT OT AHaMeTpa
OTBEpCTHS HeTeueHud [3, 4].

4. IlpoBeneHb! SKCIIEPHMEHTAIbHBIE HCCIIEIOBAHHS BPEMEHH HCTEYEHHS KU/
KOCTH M3 ctBosa YHUII-1, noATBep)AaloIIHe pe3y IbTaTsl pacuera 1o paspaboTaHHoH
moznenu. Onpenenero GsictponeiictBue YUII-1 npn pasnnuHbIX AHAMeTpax OTBEp-
CTHA HCTeyeHHud [2, 5, 12].

5. PaspaboTtaHa u 3KCrIepHMEHTaIbHO MOATBEPXKIEHa METOAMKA pacyera ruj-
POZIMHAMHYECKHX XapaKTEPHCTHK HCTEUEHHA XKHAKOCTH W3 crBona YHII-1, 6asupy-
IOlIascs Ha MaTeMaTH4YeCKOH MOJEIH HEyCTaHOBHBILUErOCs IBH)KEHHS JXHAKOCTH B
MPOTOYHOM TPaKTEe CTBOJIA, Pe3yabTaTaX IKCIEPHMEHTAIbHBIX HCCICNOBaHHH KOpHE-
BOTO yruia (hakesia pacnbiiia ¥ MOJIENH JBWKEHHS Karesb B OKPYXKalolieM IPOCTpaH-
crBe, npeaioxerdHoi B.IT. OnsmanckuM 1 C.B. Onsmranckum. Meroauka nossosser
ONTHMH3HPOBATh KOHCTPYKTHUBHBIEC W pabouue XapakTepucTHkd creosa YHII-1. Ha
OCHOBaHWH METOJMKH pa3paboTaHbl PEeKOMEHJAUHMH 10 TYIICHHIO M0XKapOB C MC-
nonas3oBanuem YUII-1 [4, 8, 15, 16].

PexoMeHIaUHH N0 NPAKTHYECKOMY HCNO0JIb30BAHMIO PE3yJIbTATOB

1. Pesynbrarsl MCC/IelOBaHUH MOTYT OBITH HCIO/B30BaHBI MPH MPOEKTHPOBA-
HHH YCTAHOBOK MMITYJIbCHOTO IOXapOTyIleHHs. MaTepHanbl IHCCEPTALHH PeaH30-
BaHbl B BH/IE METONHKH OLECHKH BJIMAHHsA napamerpos crsosia YUII-1 Ha ruapoau-
HAaMHYCCKHE XapAKTEPHCTHKH IPOLIECCa HCTEYEHH XKHIKOCTH U BHeapeHs! Ha PYTIII
«Butasb» (r. Butedck) npu npoextupoBannn YUII-1.

2. Meronuka OnpeesieHHs IHAPOJHHAMHYECKHX XapaKTEPHCTHK HCTEYCHHS
HIKOCTH MOXeT OBITh HCMOIb30BaHa JUTS COBEPLICHCTBOBAHHS CYIIECTBYIOUHMX H
paspaboTKH HOBBIX KOHCTPYKUHH cTBOJIOB YHIT ¢ pasnu4HbIMH pabOYHMH XapakTe-
pUCTHKamMH ¥ 00nacTeio npuMenenns. C HCMONB30BaHHEM METONHKH pajpaboTana
3allMIIEHHas NaTeHTaMH KOHCTpykuua creosia YHUII, xoTopas no3BoseT pacCuIupHTh
JIMana3oH MPHMEHEHHs YCTaHOBOK MyTeM BapbHPOBaHHs JHAMETPa OTBEPCTHA HCTe-
venus [13, 14].

3. Pe3yibTaThl IMCCEPTAUMOHHBIX HCCICAOBaHMH MOryT ObITH HCTIOIB30BAHBI B
yupexaenusx obpasosanus. Marepuasisl AMCCEpPTALMH BHEAPEHB B yueOHbIH mpo-
uecc 'O «KomanaHo-uHxkeHepHbli HHCTHTYT™ MUC Pecny6anku Benapycs.

4. PekOMEHIALMH 10 TYIIEHHIO MOXapoB ¢ ucnonb3opanuem YHII-1 moryt
ObITh MCNOJIL30BaHbl Opranamu ¥ mozapasaeneHusMy MUYC u apyrumu 3auHTEpECO-
BaHHBIMH OPTaHH3aLMAMH [PH JHKBH/IAIHH YPEe3BbIYaHHbIX CHTyalHH.
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PO3IOMD
Isaninki Anskcanap Peiropasiu
IiapazpiHamMiyHbiA XapakTaphiCThIKI CTBAIOY YCTaHOBAK
IMITyJIbCHAra naxaparysHHs

Kirouasbist ¢JI0BBI: TYLISHHE Nakapay, iMITYJIbCHBI [TAKapHB! CTBOJ, TiApajbi-
HAMiYHBIA  XapaKTaphICThIKi, BBIUSKAHHE BAIKAClUi, TIyMaBbl pPacHbUIATBHIK,
PacrbUICHBI CTPYMEHb.

MbTa paborel — pacnpauasalb MaTIMaTBIMHYI0 Maudjib pyXy Baikacui ¥
CTBajax YCTAHOBAK iMITyJIbCHAra naxapaTyUI9HHS, anThIMi3ipaBaBalb NapaMerpsl
creaia CII-I VIII-1, pacnpauasBaue pakameHJaubli Ma TYWDHHI naxapay 3
BbIKaphICTAHHEM YCTAHOBAK IMITyJIbCHAra Maxkapary LdHHS.

Meraabl nacienaBaHHs i anmaparypa. Ary/ibHas MeTalaioris rnpausl
npaayriekpaia criaTy4sHHe TIapITHIYHBIX i noyHamaiTabHbIX
IKCNEPhIMEHTAILHBIX Jac/eaBaHHAY TilpalblHaMiYHbIX XapAKTapbICTBHIK CTBAIOY
VIII. Jlas kaHTpomo napamerpay i anpauoyki BbiHIKaY BBIKapbICTOYBaiCs:
acupitorpad C8-40, n’e3adjieKTpblYHbI NEpayTBApaIbHIK WICKY, pa3pblyHas MallbiHa
IP 5046-5, Bimakamepa SCC-B2005P, wmikpackon MBC-10, mnepcaHaibHbI
KamImr'ioTdp y  CHAIyuydHHi 3 MaTOMarhiYHBIMI  MeTagami  anpauoyki
IKCMEPbIMEHTAILHBIX JAA3CHBIX.

ATpeiMaHbis BbIHIKI 1 iX HaBi3Ha. PacnpauasaHbl MaTOMaTBIYHBIA Mazdi
pyxy Baakacui ¥ creane VIII-1 i addapmausi rymoBara pacnsuisjibHiKa Mpbl
Y3HiKHEHHI 3HA4YHBIX BYrIOy npariby sro snemenTay. PacnpanasaHa MeTOABIKa
BBI3HAYDHHS TiIpaJbIHAMIUHBIX XapaKTapbICTHIK BBILACHEHHS BAIKaclli 3 CTBAIOY
YCTAHOBAK IMITyJIbCHAra rnaxapaTylIdHHA, AKas Ja3Bajfe BhI3HAYAIB XyTKaJ3esHHE
1paus!, XapakTapbeICThIKI pacnbUleHara CTpyMEHs 1 anThiMi3aBallb KAHCTPYKTBIYHBIA i
NpauoYHbIA MapaMeTpsl CTBaA. 4

Prkamennansii na BbIKAPbICTAHHI. Merozasika «  BbI3HAYDHHS
riZpaisiHamMiyHbIX XapaKTapbICTBIK BBILSACHEHHS BajKacli 3 CTBajIOY: yCTaHOBaK
iMIyJIbCHara naXkapaTylIdHHS Aa3Baise NpaBoAsins paboThl ma YhackaHaleHHi i
pacnpauoyubl  HOBBIX  KAaHCTPYKUBIH  CTBaIOY  YCTAHOBaK  iMMyJbCHara
naxapaTylIdHHA 3 PO3HbIMI IpaUOYHbIMI  XapakTapbiCThikaMi i BoOJacio
BBIKApbICTAHHA. PaKaMeHpausli ma TyWdHHI naxapay 3 sbikapbictanHeMm YIIT-1
MOryllb BBIKApBICTOYBAIlIAa OpraHaMu | i maapasassnesHsmi MHC npbi sikBizansti
HaA3BBIYAHHBIX CITYalbIH.

lanina  BeIKapbicTaHHs.  [IpaeKkTHa-KaHCTPYKTapcKis  apraisaupli,
BBILDHLIBIA HABYYaJIbHBIA YCTAHOBBI, OPTaHbl i Maapasf3sAieHH] na Haa3BblYaHHbIX

CiTyausblsx.
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PE3IOME
Hpannuxnii Anexcanap I'paropsesuy
I'uapoauHavMuyeckne XapakTepUCTHKH CTBOJIOB YCTaHOBOK
HMITYJIbCHOTO 110XKaPOTYLICHHS

Karouessie ciioBa: TymeHne noxapos, HMITYJIbCHBIH MOXapHBIH CTBOJ, rHj-
POZAHHAMHYECKHE XapaKTEPHCTHKH, HCTEUEHHE XKHIKOCTH, PE3HHOBBIH PaclbLIHTE)b,
pachblIeHHas CTpysi.

Heas paGorsr — paspaboTars MaTEMaTHYECKYIO MOJIENb JIBHIKEHHS JKHAKOCTH
B CTBOJIAX YCTAHOBOK MMIYJIbCHOTO I10KAPOTYIUEHHS, ONTHMH3HPOBATh NAPAMETphI
crona CIT-M VMII-1, paspaGotars pekOMEHAAUHH N0 TYIICHHIO TOXAPOB C HC-
TIOJTb30BAHHUEM YCTAHOBOK HMITYJIBCHOTO MOKAPOTYLIEHHS.

Meroant mccnenopammst w anmaparypa. O6Gmas meToxonorus paGoTs!
NpPeyCMAaTPHBAla COYETAHHE TEOPETHYECKHX M MOJHOMACINTAGHBIX 3KCTEPHMEH-
TAIBHBIX HCCICAOBAHHH IMAPOAMHAMHYECKHX XapaKTEPHUCTHK cTBOJIoB YHIL. [l
KOHTPOS MapaMeTpoB ¥ 0GpaGOTKM pPe3y/NBTaTOB HCHOMB30BAIMCH: OCLMILIOrpad
C8-40, nwesodnexTpuyeckuii npeobpazoBatens AaBlIeHHS, pa3pbiBHaA MallHHA.
WP 5046-5, Buneoxamepa SCC-B2005P, muxpockon MBC-10, nepcosanbubtii kom-
NLIOTEP B COYETAHHH C MATEMATHYECKHMH METOAaMH 00pabOTKH IKCHepHMEHTab-
HBIX JIaHHBIX.

Tonyyennbie pesyabTaThl B HX HOBH3HA. PaspaGoranbl MatematHueckue
MOJIE/IH ABHKEHHA JKHAKOCTH B cTBOsIe YHII-1 ¢ y4eToM HHEPUHOHHBIX NOTEph 1aB-
JIeHHs ¥ AeOpMALHK PE3HHOBOIO PACIBUIMTENS NPH BO3HUKHOBEHUH 3HAYHTEIHHbIX
YrJI0B nporuba ero aneMentoB. PaspaGorana metoanka onpenenenus FHAPOAMHAMH-
HECKHX XapaKTEPUCTHK HCTEYECHHS XKHAKOCTH W3 CTBOJIOB YCTAHOBOK MMITYJIhCHOIO
NOXKApOTYIICHHA, MO3BOJIAIOLIAs ONPENE/IHTh GhICTpoAeHCTBHE paGOTH, XapakTepH-
CTHKH PaclibUICHHOH CTPYH H ONTHMH3MPOBaTh KOHCTDYKTHBHbIE M paboume mapa-
METpBI CTBOJIA.

Pexomenaumn no uenoan3oBanmio. MeTognka onpejesneHus I'HAPOAHHA-
MHYECKHX XapaKTEPHCTHK HCTEYEHHS KH/IKOCTH H3 CTBOJIOB YCTAHOBOK MMITY/TbCHO-
IO NOXAPOTYIICHHSA 103BOIAET NPOBOJMTE PaGOTHI N0 COBEPIIEHCTBOBAHKIO H pa3-
paboTKe HOBBIX KOHCTPYKIIHH CTBOJIOB YCTAHOBOK HMITYJECHOTO MOXapOTYIIEHHs C
PasIMYHbLIMK PaGOYMMH XapaKTEPUCTHKAMH M 06JIacTbio MpuMeHeHNs. Pexomena-
UHH 10 TYLICHHIO NOXAapOB ¢ Henob3oBanueM YHII-1 MoryT 6BITH HCHOMB30BaHE!
Opranamu ¥ noapasaenennsMi MUC npu TMKBHAAUMK Ype3BRIYAHHBIX CHTYALM.

O6aacre npumenenns. [IpoeKTHO-KOHCTPYKTOPCKHE OpraHM3alHHu, BhICIIHE
yueOHble 3aBe/IeHHs, OPraHbl H NIOAPA3JETIEHHSA 10 YPE3BBIYARHBIM CHTYaIIHsM.
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