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B 3...10 % (puc. 2). BelmonHeHHbIe pacyeTsl U SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHHS [TOKA3aId, YTO YCHIICHHE
JKEJIe300€TOHHBIX OaIOK JIOKAIBHBIM IINPEHTENIEM TTOBBIIIAECT HECYIYIO CIIOCOOHOCTh KOHCTpYyKImH (b-1-2, B-1I-1,
b-11-3) no cpaBueHuto ¢ koHTposbHOi (b-I-1, B-11-2) B 1,9...3 paza. [Ipu aTom Gonee 3¢dexTiBHO paboTaer cucre-
Ma YCHJICHHSI, €CJIH OHA BKITIOYEHA B COBMECTHYIO PabOTy ¢ jKele300eTOHHOM Oalkoi Ha HAYaIbHBIX 3Talax Harpy-
JKEHUsI BHEIIIHEH Harpyskoil. BrimoueHne JOKaJbHOrO MINPEHTeNst B paboTy MO3BOJSET CHU3UTH OTHOCHTEIIBHbIC
nedopMarii B CkaToM OeToHe OalKy U B PaCcTSIHYTOM apMaType, yMEHBIINATD MPOTruObI KOHCTPYKIIUH.

a 7]
8 2
PMC. 2 ConocmaeﬂeHue ONbINMHBLIX ()aHHblx (—)cpe3yflbmama/vm pacdema MemO()OM KOHEYHbIX DJIEMEHM 08
(-———- -).a — nepsas cepusi; 6 — MopasL cepusi; 8 — MpembsL Cepusl; 2 — Hemeepmast cepusi

Pa3paboTaHHbIC pacyeTHBIE CXEMBI JKeJIe300€TOHHBIX 0aJIOK, YCHIICHHBIX IIIIPEHI€IbHBIMU 3aTsHKKaMH
Y BJIO)KEHHBIMH ILITPEHTeIIMH, MOJCINPOBaHHE 00Pa30BaHUs TPELMH IIO3BOJIMIN ONPEIENUTh TPaHULBI -
(heKTUBHOCTH JJAHHOTO CII0co0a ycuiieHusl, ycinoBus 3h(GeKTHBHON paboThI IIPEHTeILHOM 3aTSKKH MPU YCH-
JICHHUH JKeJIe300€TOHHBIX 0aJloK, HArJISIHO OLIEHUTh HAIPSHKEHHO-/1e(OPMHUPOBAHHOE COCTOSIHUE YCHIIMBAEMON
KOHCTPYKIMH Ha CTaAusX: paboTa KOHCTPYKIMU MO Harpy3Koi 10 yCUIICHUs; BKIIFOUEHHE B paboTy dJIeMeH-
TOB YCWJICHHS]; YBEJIMUCHUE BHEIIHEH HAarpy3Kd Ha YCHJIEHHYIO KOHCTPYKLHIO; paspyiieHne. CornocTaBieHus
pe3yJbTaTOB pacyeTa METOJ0M KOHEUHBIX 3JIEMEHTOB C ONBITHHIMU JIAHHBIMH TTIO3BOJIMIIM OLIEHUTH TOYHOCTH 1
HaJIeHOCTH pa3pabOTaHHOW METOIMKHM KOMIIOHOBKH PACUETHBIX CXEM M MOJIEIMPOBAHHMS TPEIMH B OETOHE.

Jnst pacyeTa YCHICHHBIX KOHCTPYKLHMI TaKKe UCIIOIb30BAIUCH 00JIACTH OTHOCUTEIEHOTO CONPOTHB-
JICHUS 110 MIPOYHOCTH U TPELIMHOCTOWKOCTH, PEaTn3yIOIel HeTMHEHHYIO Ae(OPMALlIOHHYIO MOJIelb, B KO-
TOPBIX IIpeAeNbHbIe BHYTPEHHHE YCHIINS, BOCIIPUHHMAEMBIC JKEJIC300CTOHHBIM CEUCHHEM, IPHUBEICHBI K
OTHOCHTENBHBIM BelauuuHaM. IIpu 3ToM fgomyckaercsi HenuHelHas paGoTa OETOHAa M apMaTypbl OAJoOK U
3JIEMEHTOB YCHIICHHS. BekTopHOE IpecTaBiIeHre BHEIIHNX HATPY)KeHUH MO3BOJISIOT HAIJISIHO ONPEAEIUTh
ycioBus 3¢ (HeKTUBHON pabOTHI MITPEHTEIbHOM 3aTSKKH U BIOKEHHBIX IIIpeHrenei [2].
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In the work it was conducted a research of a structure of flow and a heat exchange’s characteris-
tics of a vortex flow’s gas in cooled channel with a porous insert. A low temperature gas flow form in a
central part of the channel as a result of replacement of gas from near wall in peripheral area. The
frame operates as a heat reservoir and than warm up of gas in a porous layer. As a result the area of a
thermal relaxation of temperatures of gas and a frame form to the general equilibrium temperature.

B TexHHKe yacTO MCTIOIB3YIOTCS TPOLIECCHI, B KOTOPBIX MPUXOIUTCS HOABOIUTH MM OTBOIUTH TEILIOTY
OT Ta3a, TEeKyILEro B TpyOe, 3al0JIHEHHOM 3ePHUCTBIM ClIoeM. XapaKTepHBIMU IIPUMEPAMU MOTYT CIIY)KUTh KOH-
TaKTHBIE aIapaThbl Uil OCYILECTBICHUS KaTaJIUTUUECKHX PEaKIMi, YCTAaHOBKU IS TEPMUUYECKOH 0OpaboTKH
TBEpIOro Tommea. [ljist pacuera pacrpenesieHus] TeMIIEpaTyp B CiIoe M HeoOXOAWMOM I OTBOJA 33/1aHHOTO
KOJIMYECTBA TETUIOTHI IIOBEPXHOCTH HEOOXOIMMO 3HaTh 3aKOHOMEPHOCTH TEIUIONEPEHOCa B TAKOH CHCTEME.

MateMaTiueckass MOJEINb Ul ONpeAeeHHs JIOKAIbHBIX XapaKTePUCTUK T€UEHUs, 3alCcaHHasl OTHO-
CHUTEJIEHO OCPEJHEHHBIX 110 BPEMEHH NTEPEMEHHBIX UMeeT Bu [1]:

0 . -
aLtp+dlv[pKv]:O’ (1)

ag_/tﬁ + div]pks 5] = dilu & -(grad[5]+ (erad ) |- 7o - rgradlp], @)

rze y — 00beMHasi OPUCTOCTh, K — TEH30p NMOBEPXHOCTHON MOPUCTOCTH (B pacueTax OH IOJaraercs H30-
TporHbIM: K=yE, E— equHUYHAS MaTpHUIla) F — COMPOTUBIICHUE TIOPUCTOM CPEIIBL.
ConpoTHBIEHHE MOPUCTOH CPENbl MOKHO BBIYHCINTH C MOMOIIBIO YPaBHEHUS DpryHa AJIsl MOHOJMC-

MEPCHON yIaKOBKHU IapoB [2]:

po T2 -y) | 328 (1-y),
prld> 4 d

rae d — maMeTp 9acTUll 00pa3yONINX IOPUCTHIN CIIOM.

) 3)

OTHOCUTENBHAS JITHHA W3BHIIMICTOTO KaHANA IS YKIAIKUA CEPUIECKUX JaCTHUI] B COOTBETCTBHE C [2]:
c=y+05z(1-y). “4)
TypOyIieHTHBIC XapaKTePUCTUKU ONPEACIUIMCH C HCIIOIB30BaHHEM MOAUMUIIMPOBAHHON JIBYXIIapaMeT-
PHUYECKON k-& MOIETH, YYUTHIBAIOIICH BIIHMSHUC 3aKPYTKH M CHII COIPOTHBIICHHS MOPUCTOTO CKelieTa Ha

MIPOLIECCHI TeHEePaINN/ INCCUTIALH TYPOYIEHTHBIX HaNPsDKCHUH:
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Cexyus 4. TEXHOJIOI' A

‘%Dk + div[pKvk] = divlu, K - grad|k]|+ yG — ype — ypFk . )

2 2
% + div[pKT/g] = div[,ueK . grad[g]]+ Cly%G - Czyp% + C3pyw—% —-yoFe (6)
r r

rne G — nuccunatuBas ¢pyukuus, Cy, C, u C3, — mapaMeTpbl MOJICIIH.

J1nist 3amMbIKaHus 3a1a49K ObLIN ITOCTABIICHBI TPAHUYHBIC YCIIOBHS HA BCEX ITPAHHLIAX PACUETHOM 00JIacTH.
I'pannunbIe ycnoBus Ha BXoze (GOPMYIHPYIOTCS B BHJIE:

3/2 T,=T, =400
u:um’ VZO’ W:uintg(w)’ k=T1/l'(u12n+W12n)’ gzk;]"IR , g IZ (7)

Ha ocu cummerpuu:

My v=0 w=0 %k _y % o e _o ®)
or > ’ ’ or > or : Ox
Ha crenkax kamepsr:
Ty k320304
M:O’ V:O’ W:O, knw—ﬁ’ g}zw—%’ TgZTS=300K’ (9)
rae k = 0,4 — xoncranra pon Kapmana, 1,, — HanpsHKEHUS HA CTCHKE, T,, — PACCTOSHHE OT CTCHKH J0 OJu-
YKaIIero MpUCTEeHOYHOTO y3Jia, OTMEYEHHOT'O HHAEKCOM — HW.
Ha BeIXOZE 13 Kamepsl:
0 ow ok 0 oT.
Wy ow=0 Moy G, 2, Ty L (10)
ox ’ ’ ox ’ ox ’ ox > ox ox :

Cucrema ypaBHEHHH ObLTa pelieHa YHCICHHO C WCIOJIh30BAaHHEM METO/Aa KOHEYHOro odrema. B co-
OTBETCTBHE C 3THM METOAOM, KOHEYHOPA3HOCTHBIE YPaBHEHHMS MONy4Yal0T HHTEIPUpOBaHUeM AnuddepeHiu-
AJIbHBIX YPABHEHUH 110 KOHTPOJIBHBIM 00bEMaM, COJIEPKAIINM y3JIbl KOHEUHOPA3HOCTHOM CETKH.

B pabore ncrone3oBanack 00bEMHO—YCPEIHEHHAs MOZIEb B3aUMOIPOHUKAIOIINX KOHTHHYYMOB. Moze-
JMpyemasi CHCTeMa ONHMCHIBAETCsl YPaBHEHHUSIMU HEPa3PBIBHOCTU W JIBMOXKEHHS JUIs Ta30Boit dassl (1 — 6) ¢ rpa-
HUYHBIMHU ycioBusAMH (7 — 10) ¥ ypaBHEHHSMH TETUIONPOBOIHOCTH IS IOPUCTOM 3aCBINKU U Ia30BOi (a3bl:

oypC,T, - .
—8; £ 4 dzv[pKvCpTg ]: dzv[/”te . grad[CpTg ]]+ Oyl (TS — Tg )’ (11)
o\l - C.T
%zcﬁv[ﬂs -grad[CSTs]]—am,(Ts —Tg). (12)
Ha BHyTpeHHe# rpaHuIie MOPUCTOr0 KapKaca CTaBsITCS YCIOBHUS CONPSDKEHUSI:
oT oT
r=ry, =00375,. T, =T, 4 —%=-3 —*
! Mg e oy T oox

KoadduimeHT 00peMHOT0 TEII000MEHA CHCTEMBI TIOPUCTHIN KapKac — ra3 OnpeaessuIcs KakK:

1/3 0.6
_6/1g(l_}/) uC, pa’x/u2+v2+w2
P .

ol = 2+1.1
[ d2

4

3HaueHns cTaHnapTHBIX napamerpos 3agaun: Cs= 1300 Th/(kr K), £5=4000 xr/m®, 4,=1.87 Br/(m K).

Hammawe nopucTol BCTaBKH MPUBOIUT K TOBHIMICHUIO JaBIICHUS B Iepu(epHifHON o0iacTi BOIN3N
OT BXOJa B KaHall. B pe3ynbrare HaOmMogaeTCs BHITECHEHUE ITOTOKA M3 IOPUCTOrO KapKaca B IEHTPAIbHYIO
o0nacTb TedeHus. Pe3ynbTaThl pacdyeToB MOKa3bIBAIOT, YTO BBHITECHEHHE TEM HHTCHCHUBHEE, YEM MEHBIIE
00BEM HOPOBBIX MYCTOT U YEM MEHBIIIE Pa3Mep YaCTHUL, U3 KOTOPBIX COCTOUT MOPUCTHINA KapKac. Y MEHbIIIe-
HHE JIMaMeTpa YacTHILl PH (PUKCUPOBAHHOM y IPUBOAUT K YBEJINYEHHIO YAEIbHOW BHYTPEHHEW IMOBEPXHO-
ctu. TakuM 00pa3omM, JIBHXKEHUE T'a3a BHYTPH KapKaca CTaHOBUTCs OoJjiee 3aTpyAHEHHBIM, YTO NPUBOAMT K
POCTY ZaBJieHHsI B 00JIaCTH IIOPUCTOTO KapKaca U TaK¥Ke ClIOCOOCTBYET BHITECHEHHUIO M3 Hero rasa. B obnac-
TH TIOPUCTOH BCTaBKM NpOQMiIb 0ceBOH CKOPOCTH NMPaKTUYECKH OAHOpOAeH. VckimodyeHnue 31ech — ocTa-
TOYHO y3Kas 00JIaCTh IOTPaHMYHOTO CJIOSI HETTOCPEICTBEHHO NPUMBIKafoNIero Kk crenke. [lo mepe nponsu-
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JKEHUSI BHU3 T10 MTOTOKY IIPOUCXOANT YMEHBIIEHHE CKOPOCTH TIOTOKA B 00JIaCTH ITOPUCTON BCTABKU M YBEJIH-
YEeHUE pacxo/ia raza B LIEHTPAJIbHOM yacTu KaHasa.

PanguansHOE pacmpeneneHue TeMneparypsl ra3a B KaMepe Ha HauaJlbHOM y4YacTKe TEUCHHs XapakTe-
pHU3yeTcsi JOCTaTOYHO PE3KUM IEpenafoM M HaaudueM MHUHUMyMa Ha BHYTPEHHEH I'paHHIE HMOPHCTOH 3a-
ceinky. IIpn 3TOM TemmepaTypa raza B HOPHCTOM CIO€ 3HAYUTENIBHO HWXKE, 4eM B sipe NMoToKa. BHU3 mo
MOTOKY HPOHMCXOAMT BBIPABHUBAHME TEMIIEPATYpPBhI, CONPOBOXKIAIOIIEECS YMEHBIICHUEM TEMIIEPaTyphl B
AIpe TIOTOKA U €€ yBEeIIMYEHUEM B IIOPUCTOM cioe. PagnansHoe pacnpeneneHue TeMiepaTypsl Kapkaca HO-
CUT MOHOTOHHBIN Xapakrep. TeMmeparypa Kapkaca TE€M BbIIIE, YEM MEHBLIE JUAMETP YaCTHIl U BbILIE KO-
3¢ HUIUEHT TeTTONPOBOIHOCTH KapKaca.

[Torok raza, BayBaeMblii B IIOPUCTBIN CIIOM M JABMKYLIMICS HA HAYAJILHOM y4YacTKe TEYCHUS BOIHM3H
XOJIOJTHOM CTEHKH, OXJIaXIaeTcsl. 3aTeM MPOUCXOIUT €ro BHITECHEHHE U3 TIOPUCTOTO CIIos B iepudepuitHyro
00J1acTb, MPUMBIKAIONIYI0 K BHYTPEHHEH I'paHuIle MopucToro cios. Takum o0pa3oM, B LEHTPAJIBHOW YacTH
KaHajla ()OPMHUPYETCS] HU3KOTEMIIEpaTypHBIH MOTOK ra3a. ITOT 3PQeKT JOCTATOYHO YETKO BBIPAXKEH IS
y=0.7. B ciyuae MeHblIeH MOPUCTOCTH BBITECHEHHE ra3a B LIEHTPAIBHYI0 YacTb IHOTOKA MPOUCXOAUT Ha
MEHBIINX JIMHAX U OH HE YCIEBAEeT OXJIAJANUTHCS BHEIIHEH CTEHKOH. IIpu BBICOKHMX 3HAUYEHUSIX MOPUCTOCTH
BBITECHEHHE Ta3a IMPOUCXOJUT HE CTOJNb MHTCHCHBHO, M 00JACTh MHHHMAJIBHBIX 3HAYEHHH TEMIIEPaTypbl
rasa JIOKaJIu3yeTcsi B IOPUCTOM CIIOE.

Temmneparypa kapkaca Ha Ha4aJbHOM YYaCTKE TEUEHHs YMEHBIIAETCS BCIEACTBUE €T0 OXJIAKACHUS
BBITECHSIEMBIM OT CTEHKH ITOTOKOM. [Ipy 3TOM mpu BBICOKHMX 3HAYCHUSAX NMOPUCTOCTH HaOmMogaeTcst 001acTh
JIOKaJIbHOTO MHUHMMYyMa TEMIIEPATyphl Kapkaca. BHU3 10 MOTOKy IPOMCXOAMT IOJOTPEB KapKaca 3a CueT
nepeayy Teria oT ra30BOro MOTOKa, ABIKYIIETocs B pHoceBoi 30He. IIpu 3ToM kapkac urpaer pojib Tem-
JIOBOTO pe3epByapa 1 B CBOIO OYepe/lb pa3orpeBaeT MOTOK ra3a B IOPUCTOM ciioe. B pesynbrare 3toro ¢op-
MHUpYeTCs 00JIacTh TEIUIOBOH peakcaliy TEMIIEpaTyp raza M Kapkaca K oOIleil paBHOBECHOH TeMneparype.
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In clause results of an estimation of durability and crack stability of ferro-concrete elements are
resulted, at torsion and compression with torsion. The schemes of destruction of elements depending on
flight of the appendix of the twisting moments is revealed.

JIist MHOTHX 7KeJIe300€TOHHBIX KOHCTPYKIIMA HE yYeT KPYUYCHHS B pacdyeTaX MOXET IMPUBECTH K He-
BEpHOMY MPEACTABIECHUIO XapaKTepa paclpeneeH sl yCUIIMH UK K MPEeXIEBPEMEHHOMY OTKa3y U aBapHH.
K koHCTpYyKIHsAM, B KOTOPBIX Kpy4eHHE CYMIECTBEHHO, CIIEAyeT OTHECTH: KpaeBble OAJKU TMTOKPHITHH U Tie-
PEKPHITHI; pUreNn ¢ OOKOBBIMUA KOHCOJISIMH; KPUBOJIMHEWHBIC OAJIKW; HAKJIOHHBIE apKu; | -00pa3HbIe pamel;
omopsl JIDII u kKaHATHBIX TIEPEXOI0B IIPH OAHOCTOPOHHEM OOPHIBE MTPOBOIOB U KAHATOB; KOJIOHHBI 3JaHUN 1
COOpPY)KEHHUH IpH NEHCTBUH OCOOBIX AMHAMHYECKUX BO3IEHCTBHN M MPOCTPAHCTBEHHOH pabOTe HECHMMET-
PUYHBIX HECYIINX KapKacoB ! T. II.
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Cexyus 4. TEXHOJIOI' A

Hanpspkenust u nedpopmaniiy mpy KpydeHHH CYIIECTBEHHO 3aBHCST OT ()OPMBI M COOTHOILEHHSI CTOPOH
TIOTIEPEYHOTO CEYECHHSI KOHCTPYKLIMH, HEJIMHEHHON paboThl OETOHA W apMaTyphbl, YCIIOBUH 3aKpETUICHHS dJIeMeH-
TOB Ha OTOpax, MecTa MPUWJIOKEHHUS KPYTALIMX MOMEHTOB M MX BEJIMYMH U JIp. JJJIsl IPSIMOYTOJIBHBIX 3JIEMEHTOB
TIPOUCXOAUT UCKKEHHE (eTUTAHAIINS ) TIOTIEPEYHBIX CEUeHU Taske TIpH cBoOoHOM KpydeHnH (prc. 1) [1, 5].

a) B) &
T

70
N o]

Tax

b

Puc. 1. Ceob0o0n0e kpyuenue snemenmos Kpyaaozo (a) u npamoy2onvro2o (b) cevenuil, n0Pbl KACAMENbHBIX
Hanpsicenull (2), npu ynpyaoti u ynpyeoniacmudeckot (8) pabome mamepuanos.

a

Puc.2 Cxemvl pazpywenus o6pazyos npu paziuiuHom npoieme npuiodceHuss Kpymsuux momenmos: 0,5H(a), H(6),
1,5H(s), 2H(2), 2,5H(0), 3H(e), 3,5H(ac), 4H(3).

Hcnonp3oBanre MeMOpaHHO!N aHAJIOTUH TO3BOJISIET ONPECIUTh KPYTSIIMA MOMEHT KakK (DYyHKIHIO

yIja 3aKpyYuBaHMs HA €IUHMILY JUIMHBI JIeMeHTa B BUJE [S]:
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[Tpu sToM psin mpaBoit yactu BeIpakeHHs (1) CXOAMUTCS OYeHb OBICTPO, MOITOMY IJISl KBaJIPaTHOTO

ceuenms: M,=0,1406GOb’, a s IPSIMOYTOJIEHOTO B 00IIEM BUJIE:
M,=k,GOb’h
MaxkcumanbHbIe KacaTelIbHbIC HANpsDKEHUS, IEHCTBYIOMINE B CEpelUHE JIMHHBIX CTOPOH MPSIMO-
YTOJIEHOTO CEUEHUSI, OTIPENIEISTIOTCS BRIPAKCHUSAMU:
Tmax=kGOb=M,/(k»a’h)

rae k. ki,k, — 9ucieHHbIC MHOYKUTEH, 3aBUCSINKE OT COOTHOIICHUs h/b, mpuBeacHHBIC B Ta0I.6[5].

VY4eT XKeCTKOITaCTHYECKON AMIOPHI KacaTeIbHBIX HANPSIKEHUH B ce4eHuH (puc. 1) MO3BOJSET MOBHI-
CHUTb TIpeJIeNIbHbIA KPYTSALIMA MOMEHT ISl KPYTJIOro ceueHus B 4/3 pasa 1o CpaBHEHHUIO C YIPYroi SMIOpOH.

BrimonHenHsle aBTOpoM udncineHHble pacueTsl MKD ¢ ncnons3oBanuem BK «SCAD» skcnepumen-
TaJILHBIX JKEJIEe300€TOHHBIX AJIEMEHTOB IPH KpyueHHH [4] mokaszaiu, 4TO TEOPETUUECKHE YIIIbl 3aKpy4uUBa-
HUSI DJIEMEHTOB W SIIOPHI HANPSDKEHUH COBIIAIAIOT TOJBKO HA HAYAIBHBIX 3TalaxX Harpy>XeHHUs 3JIEMEHTOB,
MO3TOMY /IS OLIEHKH IIPOYHOCTH 3JIEMEHTOB HEOOXOJMMO YUUTHIBATh HEJMHEHHYI0 paboTy GeToHa. Xapak-
Tep pa3pyLICHHs IIPU KPYUYEHHUH CBSI3aH C THIIOM HAIPSDKEHHOTO COCTOSIHUSL M1 OCOOEHHOCTSIMH COIIPOTHBIIE-
HUS 3JIEMEHTOB, BBIIIOJHEHHBIX M3 PA3IMYHBIX MATEPHAIOB, TMHEWHBIM U yIIIOBBIM Aedopmarisiv. Ctais-
HBIE JIEMEHTBI KPYTJIOT0 CEUCHHS Pa3pyIIAlOTCs OT cpe3a MOMEePEeYHbIX CeUeHH, IepeBIHHBIE — ¢ 00pa3o-
BaHUEM IIPOJOIBHEIX TPEIIMH DJIEMEHTHI U3 UyT'YHA pa3pyIIaloTcs B pe3yibTaTe OTPHIBA YACTHIl MaTepHalia
JIPYT OT ApyTa MO yriIoM 45° K MPOAONBHOM OCH.

J11s1 BBISIBIIEHMS XapaKTepa TPEIMHOOOPa30BaHMs M CXEM Pa3pyIICHHUS IEMEHTOB C PAa3INIHBIMU IPOJIe-
TaM{ TPHIOKEHUS KPYTSIIMX MOMEHTOB aBTOPOM OBLIM HPOBEICHBI HKCIEPHMEHTATIbHBIC HCCIEHOBAaHHS Ha
COpOKa BOCBMH 00pasliax, CXeMbl pa3pyIIeH!sI KOTOPBIX NMPUBE/ICHBI HA PUC.2. BbUIO YCTaHOBIIEHO, YTO MPU KPY-
YEHHMH PACKANBIBAHHE NPOMCXOUT IO MIIOCKOCTH, MPOXOSIIEH 101 YriioM Gombire 45° K mpoobHOit ocr utst
Mastbix (1 < h) mpoNeToB MPUIIOKEHNMS! KPYTAIMMX MOMEHTOB U 1071 yryioM 45° k mpoxomsHoit ocu ams (1> h), a
TaKKe NePIeHANKYJISIPHON K IMPOKUM T'PaHsIM, T.€. UMEET MECTO KIIMHOBHAHBINA pasiioM. [Ipu aTom, uem Gosblire
orHourenne h/b, TeM yeTdye nmposBIIsIETCs 3Ta CXeMa M3JIoMa. AHAIOTMYHBIE CXEMBI U3JI0Ma OBUTH TOTy4YeHbI BO
MHOTHX OITBITaX, MPOBEICHHBIX HAJl OCTOHHBIMHU 3JIEMEHTaMH MPSIMOYTONBLHOTO cedeHus [1, 3. 4, 6]. . Oto maer
OCHOBAaHHE CUUTaTh, YTO KPYUCHUE BBI3BIBACT M3THOHOE COCTOSHHE B HAKJIOHHOM CEYEHHH OCTOHHOTO JIEMEHTA,
U €r0 MPOYHOCTh, & TAKKE TPEITMHOCTOUKOCTD JKEJIe300€TOHHBIX 3JIEMEHTOB MOXET OBITh OICHEHA 10 TeOPHH
SIIPOBBIX MOMEHTOB HAKJIOHHOTO CEYEHHS BHICOTOU b W MMpPHHOM h/Sing ¢ JKECTKO TIACTHYECKON M YIPYTOILIa-
CTHYECKOH SIMIOpaMH PACTSHYTOH 30HBI HAKJIOHHOTO CeUeHUs. [ CKaThIX AJIEeMEHTOB HEOOXOANMO YUHUTHIBATh,
4TO B OTJIMYHE OT U3ruba, KpyueHHe BbI3bIBACT PACTSHKEHUE Yy 00enX HMIMPOKHX paHel, rmoraiias 4acTh YCUIIHN
oOkarwus [2,3,6]. B oOwiem ciyyae yciaoBre MPOYHOCTH /it OSTOHHBIX M TPELIMHOCTOMKOCTH sl Kene300eToH-
HBIX 3JIEMEHTOB MOYKET OBITh MPEICTABICHO BHIPAKEHHEM:

Tou=Terc=0,08(11+h/b)(Ryen Wi + 0,3rN sinar)

rae Wi, — ynpyromniacTH4ecKuii MOMEHT CONPOTHBIIEHHS] HAKIIOHHOTO CEYEHHUs! PUBEICHHOTO CEYEHHs BbI-
cOTOM b 1 mMpuHO# h/sina, py 3TOM JUIs JKeNe300€TOHHBIX 3JIEMEHTOB HEOOXOIMMO YUHUTHIBATH PACTAHYTYIO
apMarypy TOJIbKO Y OJTHOH IIMPOKOM I'PaH! HAKJIOHHOTO CEYEHHST; I — PACCTOSHUE 0 SAPOBOI TOUKH.

[punsATas MaTeMaTHdecKasi MOJIEIh TTO3BOJISIET JOCTATOYHO TOYHO OLICHUBATH IMPOYHOCTh OETOHHBIX dIIe-
MEHTOB TIpY Kpy4deHHH. J[harna3oH OTKJIOHEHHH OIBITHBIX W TEOPETHICCKHIX JaHHBIX 0 Pe3yJIbTaTaM HCIBITaHUs
Ha KpydeHue 37 6eToHHBIX 6anok cocTaBisut —6...+9 % s 118 kene300eTOHHBIX OaIOK pacyeTHbIE 3HAYCHHS
KPYTSAIINX MOMEHTOB IpU 00pa30BaHMH TPEIIMH OTJIMYAIHCH OT ONBITHBIX B peaenax —19...+25% [3].
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In this article are several aluminum refinement methods. In real time there are three cleaning
stages: technical, high and special. Following methods are used for aluminum refinement: filtration,
three stage electrolysis and zonal cast. Advantages and disadvantages of electrolysis and zonal cast are
more detailed investigated. In a conclusion some summary are made: process of Aluminum refinement
should be cheaper and has a sophisticated technology.

B HacTosmiee BpeMsi IPUHATO BBIIECNIATH 3 CTETIEHU YUCTOTH afOMUHUS. [lomy4deHHBINH 35IeKTpon-
THYECKUM CIIOCOOOM aTIOMHHHUI OTHOCAT K KaTeropuu TexHW4eckoil umctoTsl (99,0-99,85 %) npu mamb-
HelmeM paQUHUPOBAHUHA MOXHO IMOJYYUTh AIFOMUHHIA BBICOKOW YUCTOTHI (99,95-99,995 %) u antoMuHuit
0c000it unctoTsI (99,999 %).

HOTeHLIl/IaIlI)H])IMI/I O6J'IaCTHMl/l IMPpUMEHCHUA METajlila OCO60ﬂ YUCTOTHI ABJIAIOTCSA KPpUOI'€CHHAsA 3JICKTPO-
TEXHWKa M DJIEKTPOHMKA. Takke, CBEPXUMCTHIA aJIOMUHHH YIOTPEOISIOT B MPOW3BOACTBE 3JIEKTPHUECKUX
KOHZIGHCATOPOB U BBIIPSIMUTEIIEH, JUIsl CHHTE3a MOIYITPOBOIHUKOBBIX COEIUHEHNH, TPUMEHSIEMBIX ISl ITPOU3-
BOJICTBa ITOJYIIPOBOJHUKOBEIX TpHOOpoB. Obianass OTHOCUTEIHHO HU3KHM CEYEHHEM MOTIIOMICHUS HEeHTPO-
HOB, AJTFOMUHHN IPAMEHSETCS] KaK KOHCTPYKIIMOHHBIA MaTepHall B SIEPHBIX PEaKTOPaX.

Takum o0pazoM, papUHUPOBAHHBIN MEPBUYHBIA ATIOMHHUN JTOCTaTOYHO BOCTPEOOBAaH HA MHPOBOM
PBIHKE, YTO CBSI3aHO C MCIOJIB30BAaHHEM II€PEIOBBIX TeXHONOTHH. OTHAKO, POCCHICKNE MPEANPHUITHSA, 3a-
HUMAIOIIHE BTOPOE MECTO B MUPE IO MIPOU3BOJICTBY NEPBUYHOTO ATFOMHUHHUS, IPEATIOUYNTAIOT ITOCTABIIITH Ha
PBIHOK QJIFOMUHHH TEXHUYECKOW YUCTOTHI, CBESI MEPOIIPHUSTHS 110 TIyOOKOH OYHCTKE METalIa OT IIpUMecei
K MUHUMYMY. [lodemy, HapammBas 0ObEMBI IPOU3BOICTBA OTEUECTBEHHbBIE «AIOMHUHIIUKI», HIAYT B ylIepO
BBICOKOMY Ka4€CTBY U YHUCTOTE MOCTABJISICMOT'O Mmetaima? Urto JACJIacT IPUMCHCHUE TEXHOJIOTUH M0 OUYMCTKE
AIIOMHUHUS HEPEHTA0EIbHBIMU?

PaduHupoBaHue — 3TO 0YMCTKA METAIIIOB OT BPEAHBIX MPUMECEH M M3BJIEUEHHE ICHHBIX KOMIIOHEHTOB.

[pocteiimmii BuA papuHupoBaHus — GuisTpams. [Ipu 3ToM paznuyaroT QUIbTpay 4Yepe3 CTeKII0-
CETKY, 4epe3 CTEKJIOCETKY B BOCXO/ISIIIEM NOTOKE, Yepe3 (IIrocoBbIil pHiIbTp B COUETaHUH C MIPOAYBKOH a30-
ToM. OTIHYHUS 3aKIIFOYAIOTCS B CIOCOOHOCTH OYHINATH PACIUIaB OT TEX WM WHBIX MpHUMeEcer (Kak OT HeMe-
TAUTMYECKUX MPUMECEH, TaK U OT BOAOPOAa). MeTo (UIbTpaIlid UCTIONB3YEeT OOJIBITUHCTBO POCCHICKIIX
TPEIIPUATHHA IJIs TIOMYICHUS aTFOMIHAS MEeXHUYeCKOU YUCmOombl.

JIiist mostyueHust AIIIOMHUHUS 8bICOKOU YUCMOMbl UCTIONB3YIOT METO/]| 3JEKTPOIUTUYECKOr0 paduHuU-
poBaHMs, HanOoJIee N3BECTEH METO TPEXCIOWHOTO IIEKTPOIIH3a.

AIOMHHHUI 0c00011 4ucmomsl MOXKET OBITh TIOTy4YeH TPeMsI CIIOCOOaMI: 30HHOW IITaBKOH, IUCTHIUIINEH
yepe3 CyOrajoreHuIbl U 3JIEKTPOJIN30M aTIOMUHUHOPraHMYeCKnX COeAMHEHMH. M3 mepedncieHHbIX croco0oB
MOJTYYCHUsI AJTFOMUHUS 0COOOM YHCTOTHI MPAKTHUECKOe MpuMeHeHue Ha teppuropuu ObiBiiero CCCP mosyuun
croco0 30HHOW IUIABKU. JIMCTIIIIAIMS aIFOMHUHUS depe3 cyO(TopH MMeeT psiJ HEJOCTaTKOB (CpPaBHHUTEILHO
HeOObIIAs TIPOU3BOAUTENIBHOCTD, HEAOCTATOYHO INTyOOKast OYMCTKA OT MarHus U JIp.), II03TOMY CIIoco0 He I10-
JYYWIT TIPOMBIIDICHHOTO Pa3BUTHS. DJICKTPOXUMHYICCKIM PadMHUPOBAHUEM B ATFOMHHUMOPTAaHUYCCKUX AIICK-
TPOJIMTAX CYIIECTBEHHO CHIDKACTCS COACP)KAHHE MapraHiia M CKAaHIUs, KOTOPHIC MPAaKTHICCKH HE YIOAIOTCS
TIpY 30HHOM oumcTKe. HemocraTkaMy yka3aHHOTO CIIOco0a SBIISFOTCS €0 HU3Kask POM3BOAUTEIIFHOCTD M BBICO-
Kasl [0KapOOTIaCHOCTb, TOATOMY JTAaHHBIH METOJI FICTIONIB3YETCSl B OCHOBHOM B J1a00OpaTOpHOM Macirade.
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Tlepcnexmuewi pazeumus hyHoamenmanbHbix HAYK

PaccmoTtpum Hanbosee moapoOHO MeTOIbI TPEXCIOHHOTO AIIEKTPOIIN3a U 30HHOM IIJIaBKH.

DJeKTposMTHYecKOe pahUHUPOBAHHE 10 TPEXCIOHHOMY CHOCO0Y MPUMEHSIOT /ISl TIOJTyYEeHUS! allio-
MUHMS BBICOKOM YHCTOTBL. DTO MO3BOJSIET 3HAUUTEIBHO IMOBBICUTH €T0 3IEKTPONPOBOAHOCTH, ILUIACTHY-
HOCTB, OTPAXATEIbHYI0 CIIOCOOHOCTh M KOPPO3HOHHYIO CTOMKOCTH. CyIIHOCTH Croco0a 3akKiIrodaeTcst B

Q cienyromeM. K HCXOAHOMY JKHUIKOMY AQIFOMHHHUIO
& nmobaBisror 25-30 % Meow ¢ IENbI0  YBEIWYCHHUS
i IUIOTHOCTH paciiaBa [0 3,3*3,5F/CM3. VKa3aHHBIH

paciuiaB, 3arps3HEHHBIN Me/Ibl0, CKAIUIMBAETCS HA JHE
BaHHBI (TOKOMPOBOJAIICH NOaUHE). B kKadecTBe dJiek-
TPOJIUTA MPUMEHSIETCS paciiiaB (TOPUCTBIX U XJIOPH-
CTBIX COJIEH TIOTHOCTBIO 2,7 T/CM®, KOTOPBIil OKpbI-
BaeT CIUIAB UCXOJHOTO AFOMUHHS C MEIbI0. AHOIOM
CIIY’)KAT YKa3aHHBIH BBIIIC 3arpsA3HCHHBIN CIUIAB, Ka-
TOAOM — OYMILEHHBIH XUAKUN AJIIOMHUHHUNA IJIOTHO-
cThio 2,3 r/em’. TIpu aHOHOM PACTBOPEHHH BCE TIPHU-
MecH 0oJiee 3IeKTPOIIONIOKUTEIHHBIE, YeM aTFOMIHUN
(Fe, Si, Ti, Cu u np.), OCTarOTCS B aHOIHOM CIUIaBe,
HE Tepexois B 3JEKTPOIUT. AHOAHO PacCTBOPATHCS
OyZeT TONBKO ANOMHHHUIM, KOTOPBIH B (hopMe HMOHOB

Crera SNEKMPONLsEPAa SNt PAPUNLIPOSANIL AMCHMUNUL AP’ nepexomur B amexrponut: Al — 3e — AP, ITpn
dea-TLmat
; e Spncoe fioubepey) . DIEKTPOJIU3€ MOHBI ANTIOMMHUS IIEPEHOCTCS K KATOY,
-AmoMLHLeEbE] PACNNGS,; 2-anekmponum; paguuposannsil ot
amonHLl; 4-Kamod w3 Zpaduma; 5o MazHE IMOSAR CIEN | Ha KOTOpOM M paspskatorcs: Al™ + 3e — Al B pe-
S-nepeduul sopw; T-usonupyrouud cacl; §-boxosar wionmpr,  3yJIBTATE HAa KaTOJle HAKaIUIMBaeTCs CJIOM pacIiiaB-
S-pzonsuas noduna; 1 lanodna] moxonodsod; 1l wsonaps JIEHHOTO pa(l)I/IHI/IpOBaHHOFO ATIOMUHHUS CO CTEIIEHBIO

fe] s ¥ &, 13- . o
OO T TSI POL oo B qucToThl 99,95-99,995 %. Hakannuparomumiicss 4uc-

TBIH METaJUI TIEPHOIUUECKH BBITPYXKAIOT.

B ocHOBe 30HHOW NepeKkpHUCTANIN3anUK (IUTABKK) JIEKHUT M3BECTHOE IOJIOXKEHHE O IOBBIIICHUH pac-
TBOPHMOCTH KOMITOHEHTa B OCHOBHOM BEIIECTBE (PACTBOPHUTENIE) C YBEIMMUCHNEM TeMneparypsl [2]. s co3-
JTAHUS Y3KOH pacIuIaBICHHON 30HEI B papuHUpyeMoM ciuTke mupuHoit 20—30 MM KBapieBas TpyOKa OXBaThI-
BAETCs OJHUM MM HECKOJIBKMMH KOJIBIIEBBIMH BBICOKOYACTOTHBIMU MHAYKTOpamu (HarpesarensiMu). ITo mepe
MPOJBIKEHNST PACIUIABICHHOM 30HBI (IyTeM MEpeMElLIeHHs HHIYKIMOHHOTO HarpeBaTelsl) MPOUCXOAUT €€
o0oralleH1e MpuMecsiMH, TIpU 3TOM COZepXKaHHe NpUMeceil B CIIMTKe yMeHblnaeTcs. [locie ynanenus obora-
IIEHHOW MPUMECSIMHU YaCTH CJIMTKA MOJIy4YaloT METaJUT 0COOO0W YMCTOTHL. 30HHYIO TUIABKY aIIOMHHUS IIPOBOAST
B BaKyyMe WM B atMoc(epe HHepTHOro rasa (aproH, renuii). (¢GeKTHBHOCT OYHUCTKH MOTY4aeMOro altoMH-
HUs coctaBisieT 99,997-99,9994 u 99,9997 %. B mocnennue ronasl paspaboTaHa M OmpoOOBaHa B ITPOMBIIII-
JICHHBIX YCJIOBHSIX TEXHOJOIUS MOJIYy4EHHs aTrOMUHMA 4ducTOTOH 99,9999 % meronom kackagHON 30HHOMN
iaBkd. CyIrHOCTh crioco0a KacKaJHOW 30HHOM IUIaBKU 3aKJIFOYaeTCsl B TOM, YTO OYHCTKY HCXOAHOTO alOMH-
HUSE 9ucToTO 99,99 % BemyT, mocnenoBaTeIbHO MOBTOPSS IMUKJIBI (Kackajpl) 30HHOH TuTaHKK. [Ipu 3ToM mc-
XOIHBIM MAaTEpPHaJIOM Ka)KAOTO IOCIIEIYIOIETO KacKaga CIy>KHUT CPEAHss, HaunOoJyiee YhCTasi 4acThb CIMTKA,
MOJTy4aeMOro B Pe3yJbTaTe MPEeIblIyIIero IHKiIa ouucTKH. st mosmydeHus Metama 9yuctotoid 99,9999 %
JIOCTaTOYHO TPOBECTH JBa Kackaja 30HHOH miaBKu. JlanpHelee yBeNnueHNE YKCiIa KacKaJoB HE MOBBIIIAET
YHUCTOTY aTIOMHUHUSL, XOTSI M yBEJIMUMBACT 0OIINIT BBIXO MeTailIa YucToToi 99,9999 %.

Wrak, Hanbomnee mpuemiieMble B IPOU3BOJCTBE TEXHOIOTHH TPEXCIOWHOTO 3JIEKTPOJIN3a W 30HHON
TUIABKH TOXE, OZHAKO, 00JIa/Ial0T HEKOTOPBIMHU HEIOCTATKAMH.

DICKTPOIUTHYECKOE padhUHUPOBAHUE ATFOMHHHUS SIBJISICTCSI OYCHb JSHEPrOEMKUM IPOU3BOJICTBOM.
Ouepretuyeckuii KITJ] pahHAPOBOYHBIX 3CKTPOIU3EPOB He mpeBbimaet 5—7 %, T.e. 93-95 % sHepruu
pacxopayercsi B BUIe NIOTEPh TEIUIa, BHIAEISEMOTO B OCHOBHOM B cioe anekTponura. [laxe paduHupoBan-
HBII TaKMM CIIOCOOOM METaJlT MMEET OIpeNesIEHHOE Co/lepKaHie HeXenaTelbHbIX npumeceil. OauH n3 uc-
TOYHHMKOB 3arps3HEHHs KAaTOJHOTO aJIOMUHHS — Ipa)UTOBBIE TOKOOTBOJBI, COAEPIKAILME OKHCH XKeje3a U
KPEMHHSI ¥ TIOCTOSIHHO CONpHKacaroImuecs ¢ padhMHUPOBAHHBIM AJIIOMUHUEM. ECIIN TOK K KaTOJHOMY allio-
MHHUIO TI0IBOJIUTH HETIOCPEACTBEHHO AIFOMHHUEBBIMH IIMHAMH W IPUMEHSTH HHCTPYMEHT U3 04€Hb YHCTO-
ro rpaduTa, MOXKHO HOJTydaTh METALT YUCTOTON 99,999 %. OnHako n3-3a TEXHHYECKUX TPYAHOCTEH TaKOH
croco6 1mozBO/Ia TOKA MOKa HE Halllell MHPOKOro MPOMBIIUIEHHOTO ITpuMeHeHns. Henoctatok MeToa 30H-
HOHN IIaBKM — HEOOJBIIOE CEYEHHE CIMTKA OYUIAEMOTrO aTFOMUHHSA, a TaKXKe JOPOTOBU3HA, BCIEICTBHUE
0c0001#i CJI0)KHOCTH TEXHOJIOTHH, a, 3HAYUT, MAJIOMAcIITAOHOCTh IPUMEHEHHS CIIoco0a.

Mepbl 10 ONTUMH3ALUN JAHHBIX TEXHOJIOTMH COCTOAT B CHM)KEHUHM YJIEJIBHOIO pacxojia 3JeKTpo-
OHCPIruu Ha BJICKTPOJIUTHYCCKOC pa(l)l/IHI/lpOBaHI/le AIIOMUHHAA IYTEM COBCPIICHCTBOBAHUA TCIIJIOU30JIAIUN
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AIeKTpoan3Epa (0OCOOEHHO BEpXHEW YacTH KOHCTPYKLMH) M CHIDKEHUH CJIOSI JIEKTPONHNTa (yMEHbIIEHHE
MEKIy3JIEKTPOTHOTO PACCTOSIHHSL), TIOJIHOM TepMETH3alMY U TAJIbHEHIIEM YCOBEpIIEHCTBOBAHUH JBYX JaH-
HBIX TexHosnoruil. Kpome KamuTanoBIOXKEHUN MO 3TUM CTAThAM IPOU3BOAUTENIM U TaK MMEIOT 3HAUUTEIb-
HBIE 3aTPaThl 110 MOJICPHHU3ALMH 000PYI0BAHMS JUIS 3IEKTPOIUTHIECKOTO MOIYYECHHS alFOMUHUS TEXHUYE-
CKOW YHCTOTHI, aBTOMATH3aLMH CHCTEM, CHIKEHHIO 3KOJIOTHUECKUX PUCKOB (Mapbl aTIOMUHUS OTHOCATCS K
III kmaccy TOKCHYHOCTH), CHUIKEHHIO BPEIHBIX BHIOPOCOB YIJIEKUCIIOTO T'a3a M YTHIM3AIMH WA BTOPHYHO-
My HCIOJIB30BAaHHIO OTXOHOB. Tak 4To, 10 CYIIECTBEHHOTO YACIIEBICHHS AaHHBIX NIPOLECCOB padMHUPOBA-
HUsI OOJIBIIIEH MOMYJISIPHOCTH OHK HE HAWIyT.
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This article is about the new universal model which allows multimedia devices to seamlessly
interoperate with each other in the global scope of the Internet.

The main idea is that multimedia devices all over the world can join together by means of the Internet
and form so called virtual communities. Within the bounds of these communities all the members can seam-
lessly discover each other by many different search criteria, establish dynamic cooperation sessions, control
each other and monitor internal state within the bounds of established dynamic cooperation.

In order to organize virtual communities and provide interaction of their members the mathe-
matical model of random metrized graph with small world properties is used.

B naHHOI1 craThe mpeaiaraeTcs yHUBepCalbHAs MOJIEIb, TO3BOJIIONIAs OOBEIUHAT MYJIbTHMEIUH-
HBIE YCTPOWCTBA B BUPTyaJIbHbIE COOOIIECTBA B MacuiTadax rinodansHoi cetu MurepHer. JlaHHast apxuTek-
Typa HO3BOJISIET BCEM MYJIbTUMEANIHBIM YCTPOUCTBAM, BXOAIINM B COCTAaB BUPTYaJIbHBIX COOOIIECTB MPO-
3payHO UCKATh APYT APYTra, IO CAMBIM Pa3IMYHBIM KPUTEPHSAM, yCTaHABIMBATH CEAHCHl ANHAMHYIECKOMH KOO-
Iepaluy, yIpaBiIATh APYr APYrOM U OCYILIECTBIATH MOHUTOPUHI BHYTPEHHEIO COCTOSHHS IPYr Apyra B
paMKax YCTaHOBJICHHBIX CEAHCOB JTUHAMUYCCKUX Koonepauni&.

Cﬂe;[yeT OTMETHUTDb, YTO pAL TeHI[eHLlHﬁ, HaMCTUBLIUXCA B MOCJICAHEC BPEMA B CCTU I/IHTepHeT nuB
Tak HazpiBaeMoM LludpoBom [lome yxe B Ommkaiimiem OynyiueM MpHBENET K TOMY, YTO MOTPEOHOCTDH B
NPO3PaYHOM OOBCAMHEHHH MYJIbTUMEAUMHBIM YCTPOWCTB M OH-JIAWH Ciyk0 B rioGajbHble COOOLIECTBA
Oynet BocTpeboBaHa.

Cpenn ynoMsIHYTHIX TEHICHIMI MOXKHO OTMETHTh 3KCIIOHEHIMAIBHBIA POCT IMPOIYCKHON CIIOCOOHO-
CTH KOMMYHHKAIIHOHHBIX KaHaioB MHTepHeT [1], KadueCTBEHHOE N3MEHEHHE XapaKTepa CEpBHCOB, IPEIOC-
TaBJsIeMbIX B ceTH ([2]), HampuMep, HCIIOIB30BaHNE TII00AFHON CETH B KAUeCTBE TPAHCIIOPTHON KOMMYHU-
Kal[MOHHOM Tu1aT(opMbl AJIsi MyJIbTUMEIUHHBIX CEPBUCOB, Takux Kak Voice over IP, Internet TV and Radio,
Video and Audio on Demand, a Takxe it caMbIX pa3iU4HBIX BEO-CEPBHUCOB, HE MOJPa3yMEBAIOLIMX MPSi-
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Moro yyacTtust yesnoBeka (machine-to-machine web services). Takxke oTMedaeTcst pOCT KOJINYECTBA MYJIbTH-
MenuiHbIX ycTpoiictB B LludpoBom Jlome, pacronararonix BBIYUCIUTEIBHBIMH IIaTGOPMaMH, HO IPH
3TOM He SIBIISFOIIMXCSI KOMITBIOTEpaMU B OOBIYHOM CMBICIIE 3TOTO cJloBa. Bee yaie Takue MyabTUMEUHHbBIE
yCTpOiicTBa OCHAIIAIOTCA CETEBBIMH HHTep(eiicaMH, CO3IAIONIMMH IMOTEHIHAIBHYI0 BO3MOXKHOCTH JUIS
B3aUMOIEUCTBHUS.

OnwucaHHBIE BBIE TEHICHINH HEN3MEHHO MOPOIAT OONBIIYIO MOTPEOHOCTh B YHHBEPCAIBHBIX TJI0-
GanbHBIX TEXHOJOTUAX B3aUMOJEHCTBUS, OOBEANHSIOINX BOEANHO B MacimiTabax Bcero MHTEpHETA MYyIib-
TUMEIMIHbIE YCTPOMCTBA PA3IMYHOTO HA3HAYCHUSI U OH-JIalH CITy>KOBI.

Ha nanHBI MOMEHT TaKuX INIOOATBHBIX TEXHOJOTHWH B3aMMOJICHCTBHA IMOKa He cymiecTByeT. OmHaKko
YK€ MPeANPUHUMAIOTCS TTOTBITKH CO3aTh YHU(PHUIMPOBAHHYIO TEXHOJIOTUIO, MO3BOJISAIONILYIO PA3INUHBIM yCT-
poiicTBaM TMHAMHYECKH KOOIIEPUPOBATHCS ISl COBMECTHOM padoThL. [IprMepoM Takoi TEXHOJIOTHH SIBIISIETCS
Universal Plug and Play [3]. Onnako cymiectBeHHbIM HepoctatkoM UPnP sBisiercst To, 9TO OHa HOCHT JIO-
KaJIbHBINA XxapakTep. Harpumep, ¢ nomomnsio UPnP MoxHO 00beaMHATH MEXIy COOOH BCe YCTpOWCTBA, HAX0-
JiIIpecs B OJHOM (PU3MYECKOM CETEeBOM CerMeHTe (HalpuMep, B JIOKAIBHOM ceTH 1ngpoBoro goma). OqHako
HEJIb3s 3Ty TEXHOJIOTUIO MCIOJIb30BaTh B MacITabax BCEro HHTEPHETA B CHITY TOTO, 4To B ocHoBe UPnP nme-
I0TCSl TaKM€ MEXaHU3MBI, KOTOPhIE HE MacIITAOMPYIOTCSl Ha BeCh VIHTEpHET, HampuMep, He0OXOJUMOCTh IIH-
POKOBEIIATEIFHOTO PaCcIIPOCTPAHEHMS TTOUCKOBBIX coobmenuit Tuma M-Search B mporokone SSDP ams momc-
Ka JIpyrux ycrTpoiictB u ciyx0 [4]. B cuny atux npuumn Universal Plug and Play ne siBnsieTcsi rito6asibpHOM
TexHOJIoruel. B nanHo# paboTe MpeanpUHUMACTCS MOMBITKA BOCIIOJHUTS HMEIOIIUICS POOeIT.

BbI10 MHUIIMUPOBAHO MHOXECTBO MCCIIEIOBAHUN M pa3pabOTOK, HANIPABICHHBIX HA CO3/laHHE HOBOU
peer2peer apXUTEKTyphl B3aUMOJEHCTBUSA MYyJIbTUMEIUIHBIX YCTpoilcTB nocpencTsom cetu MutepHer. Lle-
JIbIO UCCJIEJOBAaHUN U pa3pabOTOK CTajlo OOBEIUHEHHS MYJIBTHMEAWNHHBIX YCTPOMCTB B Tak Ha3blBacMble
rio0ajbHbIe BUPTYyanbHble coolecTBa. [Ipumep BUPTyalibHOTO cOOOIIECTBA MyJIbTUMEANNHHBIX YCTPOHCTB
n300pakeH Ha puc. 1.

Digital Media ¢ 5
Adapter LcD — Video
'_ / Camera

Laptop

Storage

Media
Streamer
Network

TV set E/ Storage

- —-—

TV set

Puc. 1. I'nobanvroe supmyanvhoe coobuecmeo mMyibmumeOUutiHbix yCmpocme

C y4eToM BCero BBIIIECKAa3aHHOTO, 3[€Ch U JaJiee MOHATHUS «MyJIbTUMEANIHOE yCTPOHCTBOY» 0003Ha-
YaeTcs OOLIMM TEPMUHOM «(QYHKIHMOHAIbHAS CYIIHOCTBY.

BupryanbHble cooOliecTBa (GyHKIMOHAIBHBIX CYIIHOCTEH MPECTABISIOT U3 ce0sl BUPTYyalIbHbBIE CO-
oOmectBa cetu MHTEpHET, B KOTOPBIX CYIIHOCTH MOTYT OCYIIECTBISTH MOUCK APYIHMX CYLIHOCTEH 1o ca-
MBIM DPa3JIM4YHBIM KPHUTEpUSIM, OOMEHUBATHCS C HMMH JAHHBIMH, YCT@HAaBJIMBATh CEAaHCHI JUHAMHYECKOM
KOONepanuy, ynpasisiTh JPYT JPYyTrOM U OCYIIECTBIISITH MOHUTOPHHI BHYTPEHHETO COCTOSIHHS IPYT APYTa.

ApxuTekTypa, npejaiaraeMasi aBTopamu, 0a3upyeTcsl Ha TO3TaITHOW MOJISNI B3auMOAEHCTBUS (yHK-
LUOHAJIBHBIX CYLIHOCTEH.

Oran 1 «Cyber Passport Issuing». Ha epBom sTame s kaxmon (pyHKIHOHAIBHOHN CYIIIHOCTH CO37a-
eTcsi BUPTYallbHbIN 00pa3 — ee XML [5, 6] Mera-omicanue, KOTOpoe coiep XUt nHdopmaimio 000 Beex cyie-
CTBEHHBIX ACTIEKTaX BHEIIHEH M BHYTPEHHEW CTPYKTYPBI, MOBEACHHUS, TEKYILEr0 BHYTPEHHETO COCTOSHHS U
IPOYMX XapaKTEPHCTUKAX 3TOH cymHOCTH. Takoe MeTa-onucaHue Ha3bIBaeTCsl KHOep-nacropToM (DYHKIHO-
HaJIbHOM CyIIHOCTH. Hampumep, ecii Takoii CYIIHOCTBIO SIBJISIETCS TEJIEBH30P, TO METa-ONHCaHUE 3TOTO YCT-
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poiicTBa OyzeT BKIIOYaTh B ce0st €ro YHUKaIBHBIN (B TI100abHBIX MaciiTabax Bcell cetn VIHTepHET) nieHTH-
(hukarop, THI yCTpOHCTBA 110 HEKOW YHMBEPCAIBHOW KilacCH(MKAIMM, JaHHBIE O MOJIENH, MPOU3BOAUTEINE,
TEKyILEM BIIaJIeNblie, TEKyIeM reorpaduueckoM MeCTOIOJIOKEHHH, OlMCaHne KOMaHHOTO UHTepdeiica, Mo-
JIeTM BHYTPEHHETO COCTOSIHUS, croco0ax (usmueckoro ymnpasieHus ycrtpoiictBom (mo IP-cetw, wepes 10-
¢yrossrit UK-unTepdeiic, gepes Bluetooth mnm kak-To nHave), JaHHBIE O MYJbTUMEANHHBIX BO3MOXKHOCTSIX,
JaHHBIE 000 BCEX BHEIHUX KOHTAKTaX M pa3beMax 3TOr0 YCTPOHCTBA M 00 MX TEKYILEM COCTOSHUH (€CIIH YCT-
POICTBO CIIOCOOHO MPOU3BOJUTH MOHUTOPHHT 3TOTO COCTOSIHUA) U PAX APYTUX HapaMeTpOB.

Oran 2 «Virtual Community Attachment». B pamkax mpesyiaraemMoii apXUTeKTypbl, Bce (DYHKIHO-
HaJllbHbIE CYIIHOCTH OOBEIMHSIOTCS B TaK Ha3blBaeMble BUpTyalbHble coobinectBa (Virtual Communities —
VC). JIrobas ¢pyHKIMOHATBHAS CYIIIHOCTh, IMEIOIIas KHOEP-MaciopT, MoJy4aeT BO3MOXHOCTh BOWTH B CO-
CTaB OJJHOTO WJIM HECKOJIBKUX BUPTYAJILHBIX COOOIIECTB.

Oran 3 «Partner Entity Discovery». [Tocne Toro, kak ¢pyHKIHOHaIbHas CYIIHOCTh BOWAET B COCTaB
KakKoro-Jinbo BHUPTYaJIbHOTO COOOIIECTBA, OHA MOJTYy4aeT BO3MOXKHOCTh B paMKaX 3TOT0 cOO0IIecTBa HCKATh
ce0e MapTHEPOB C LEJIbI0 MOCIEAYIONIEH KOOIEPAIMH JJIsl COBMECTHOTO BBIITOJHEHUS ONIPEENICHHBIX 3a/1a4.

Oran 4 «Dynamic Collaboration Establishment». Kak Tonbko ¢yHKIMOHaNbHasi CyIIHOCTh HaiineT
OJJHOTO WJIM HECKOJIbKHX NAPTHEPOB B BUPTYaJbHOM COOOIIECTBE, OHA MMEET BOSMOXKHOCTH YHU(DUIIMPO-
BaHHBIM 00pa3oM YCTaHOBUTH C TUMH IapTHEPaMH CEAHC COBMECTHOIO B3aMMOJCHCTBHS, Ha3bIBAEMbIN
ceaHcoM JuHammueckoit koonepauuu (Dynamic Collaboration Session).

Oran 5 «Partner Entity Control and Notification». ITocne Toro, kak ceanc JMHAMHYECKOH Koorepa-
1y OyJeT YCTaHOBIIEH, CYLIHOCTH MOTYT OOMEHUBATBCSA MEXIy COOOH YNpaBIsIOIIMMH KOMaHIaMH U yBe-
JIOMJICHHSIMH O Pa3JIMYHBIX U3MEHEHHUSIX B UX BHYTPEHHEM COCTOSHHH.

Oran 6 «Orchestration of Partners». [[jisi COBMECTHOTO BBINOJSHEHUS ONPEAEICHHbBIX 3aa4 B ITOJIHO-
CThIO aBTOMAaTHYECKOM DPEXHME, NPH OTCYTCTBUM KOOPIAMHUPYIOLIEH aKTHBHOCTH CO CTOPOHBI UeNIOBEKa,
(hyHKIMOHAJIBHBIE CYITHOCTH C TIOMOIIBIO CIENUAIBHOTO MEXaHU3Ma OCYIIECTBIISIOT B3aUMHYIO KOOPIMHA-
LU0 IEHUCTBUH, BEAYIUX K PELICHUIO TIOCTABICHHOH 3a1auH.

Oran 7 «Dynamic Collaboration Termination». Kak Tonbko B X01€ COBMECTHBIX CKOOPJIMHHUPOBAH-
HBIX JEUCTBUI OyIeT NOCTHIHYT XKeJaeMbId pe3ysbTaT MM 10 KOMaH/Ae W3BHE, QYHKIMOHAJIBHBIE CYIHO-
CTH pa3pbhIBaIOT CEaHC TUHAMUYECKOH KOOIIepaLiH.

@HKLLVIOHBIH:HBH CVLIJ,HOCTR @HKLI,MOHEJ’I bHaA CYLWHOCTb2

MeTtpuyeckan
CBA3b
Mudopmaumsa o Mudopmaums o
YHKLMOHANBbHBIX CYLLIHOCTAX - YHKLMOHANBHBIX CYLLIHOCTAX -
cocenax cocennx

. -

Jlrobas 3amava, BBIONHSAEMAs B XOZE AWHAMHUYECKON KOOIIEPAIlMM HECKOJBKHX (DYHKIMOHAJIBHBIX
CYIIHOCTEH, TpeOyeT B3aMMHOW CKOOPIMHUPOBAHHOCTH MX JeWcTBHH. OmnucaHHas BbIIIE MOAEND YIIpaBiie-
HUS 1 MOHUTOpPWHTA (PYHKIIMOHAIBHBIX CYITHOCTEH SIBIIIETCSI CBOCOOPa3HOI «pabodeit Iommaakoi», Ho Iyt
YCIIEIIHOTO COBMECTHOTO PEUICHUs MOCTABIEHHBIX 3a/[ad 3TOT0 HEIOCTATOYHO — TpeOyeTcs ele U «Hae3a-
HHK», YMEIOIIHI AepraTh B HYXKHBIH MOMEHT 32 HY’>KHBIE «IIOBOJbS» M CIIOCOOHBII aHATM3UPOBATH PE3yJIb-
TaThl CBOMX JCHCTBUIL, MOydaeMble 3a cueT 0OpaTHO# CBSI3M MMOCPECTBOM MOHUTOPUHIA. TakuM Hae3IHH-
KOM MOJET OBITh YeJIOBEK, YIPABIISIONIMN CUCTEMOH M3 HECKOJBKUX AUHAMHYECKH CKOOIEPHPOBABILHMXCS
(yHKUMOHATBHBIX cyliHOcTed. Ho eciu yenoBek B 9TOM mpoliecce HE Y4acTBYET, TO CYILIHOCTH JIOJKHBI
YMETh KOOIIEPHUPOBATHCS CAMOCTOSATENBHO, TO €CTh — aBTOMaTHYECKH.

Jlyist aBTOMaTHYECKOM KOONEpaluy CYyIIHOCTeH Heo0X0oAuMa B IEpBYIO o4epeb Gpopmanuzanus 1 ai-
TOPUTMH3ALMS TIOCTABICHHOW 3a1auu. Ecim 3amaqy MOXHO (OpMasiM30BaTh M OMMCATh aJITOPUTM €€ pelle-

-4 k-

Puc. 2. Cxema 83aumooeticmeusi YyHKYUOHATbHBIX CYUHOCHELL
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HUSI B BHJIE HEKOTOPOTO CLEHapusi (CKpHUITa), MOHUMAaeMOro (YHKIMOHAIBHON CYIIHOCTBIO, TO 3Ta CYII-
HOCTh OyzAeT crnocoOHa BBIIOJIHATH NOCTABJICHHYIO 3aJady IO 33/JlaHHOMY CLEHApHUIO, KOOPAMHUPYS NpU
3TOM CBOIO paboTy u paboTy BCEX CBOMX MAPTHEPOB B paMKax TEKylIeH TMHAMHUYECKOH KOOoIepamuH.

I'myOokue wuccrienoBaHus B OOJIACTH aBTOMATHYECKOH KOOPIMHAIIMH TTOBEACHUS pacHpeaeTeHHBIX
CHCTEM, COCTOSIINX M3 MHOKECTBA ()YHKIMOHAIBHBIX CYITHOCTEH MPOBOIMINCEH TpodeccopoM Burropom
Bapmasckum u nipeacraBieHsl B [7, 8].

[Tpumep B3anMoneiicTBHA (HYHKIIMOHATIBHBIX CYITHOCTEH N300paKeH Ha PUCYHKE 2.

ABTOpamH 3aIUlaHUPOBAHBI AaJbHEHIINE UCCIIEOBAHU U pa3paboTKK MpeiaraeMoil apXUTEKTypbI
B3aUMOJIEHCTBUS MYyJbTUMEANNHBIX YCTPOUCTB uepe3 VIHTEpHET, a TakKe 3alUIaHUPOBAHO CO3JaHKe €€ Mpo-
TOTHUIA JUIS JalbHEHIIEero HCCIeN0oBaHMUs MapaMeTpoB (YHKIMOHUPOBAHUS B paMKax JIOKaJIILHOHM ceTH, a
3aTeM B paMKax ceTd VIHTepHeT.
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The mathematical model of construction of injection micropile in clay soils is suggested. The
formulation of tasks and basic positions are presented. The questions of prediction of technological pa-
rameters of injection micropile construction are considered. The comparison between the results of cal-
culations and experimental research is implemented.

B TomckoM rocynapcTBEHHOM apXHTEKTypHO-cTpouTenbHoM yHuBepcurere (TTACY) passuBaercs

HarpaBJIeHHe Mo pa3pabOTKe HOBBIX M COBEPIICHCTBOBAHHUIO CYIIECTBYIOMIMX CIOCO0OB ycwieHHs (yHna-
MEHTOB PEKOHCTPYHPYEMBIX 3[aHHi C HCmoib3oBaHueM cBail. CoTpynHukamu kadenpsr «OcHOBaHUS (QyH-
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JTAMEHTHI U ucnbiTanus coopyxkeruit (ODUC)» pa3paboTan cnocob ycmpoiicmea uHbeKYUOHHbIX C8all, KO-
TOPBIH MMOTY4MII HEOOXOANMOE 3KCIIEPUMEHTAIbHOE 000CHOBAHKE M ITPAKTHUYECKOE ITPUMEHEHHE TIPH YCHIIe-
HUM (QyHIaMeHTOB Ha o0bekTax I.ToMmcka [1-3]. UHBEKIIMOHHBIME CBasMU Ha3bIBAIOTCS CBAaW, yCTpauBaec-
MBIE B TMIPEIBAPUTEIHHO MOATOTOBICHHON CKBaKWHE ITyTEM WHBEKIWHU TIOX JaBJICHHEM MOABIKHON OETOH-
HOW CMECH C TIOCIEAYIOIIeH OIPECCOBKON CHCTEMBI «CBasi — TpyHT ocHOBaHU» [2]. [lo manHOMY crocoly
WHBEKIMOHHBIC CBAaWl YCTPAMBAIOTCS B TNIMHUCTHIX TPYHTAX, B TOM YHCIIE BOIOHACHIIICHHBIX.

Y CTpOoHCTBO MHBEKIIMOHHONW CBaM COIIPOBOKIAETCS MOCIEIOBATEIHHBIM BBIIOJIHEHHEM JBYX TEXHO-
JIOTHYECKUX oneparwii (puc. 1). BHayane ocymecTBiseTcs BAaBIMBAHAE HHHEKTOPAa HHHEKIIMOHHOM CBaW B
TPYHT 10 IPOEKTHOH TTyOMHBI ¢ 00pa3oBaHneM CKBaKUHBI (omepanus 1). CkBaXiMHA MMeEeT JuaMeTp, paB-
HBII AMaMeTpy HAKOHEYHHKa MHBEKTOpa. MHBEKTOp mpeicTaBisieT co00i METaUIMYecKyl0 MHBEKTOPHYIO
TpyOy ¢ oTBepcTusiME Tiepdopariui ¥ HAKOHCYHHKOM Ha HI)KHEM KOHIle. HaKOHEUHUK COCTOUT U3 YIIHPH-
TEJIFHOTO JTUCKA U PEXYIIHX IUIACTHH, PACTIONOXEHHBIX BEPTHKAIBHO KPECT HAKPECT. Y IINPUTEIbHBIN AUCK
npeaHa3Ha4yeH il JOPMUPOBAHUS 3a30pa MEKIY CTEHKOH CKBaXKMHBI I MHBEKTOpHOH TpyOoii. 1o oxoHua-
HHUHM OIepanuil yCTpOHCTBAa HHBEKIMOHHOW CBa MHBEKTOP OCTAETCS B €€ TeJIe U BBINOJHIET (DYHKIUIO ap-
MaTypsl. [lociie BoaBimmMBaHUs HHBEKTOPA (GOPMHUPYETCS B CKBaXKHHE CTBOJI CBAH ITyTeM MHBEKIIHH IO 1aB-
JICHWEM TIOJIBIKHOM OeToHHOU cMecu (omepanus 2). [Ipu 3ToM Ha mepBoM 3Tarie OETOHHAS CMECh 3aTIOJHS-
€T MHBEKTOpP W HWKHIOK YacTh BO3AYIIHOTO 3a30pa, a 3aTeM IIOJIHOCTHIO BO3AYIIHBIA 3a30p W Ha 3aBep-
IIAFOIIEM 3Talle MPOUCXOAUT OCECHMMETPUIHOE PACIIUPEHUE CKBaKUHBI B Pe3yJIbTaTe MHBEKIIUH TOTIOIHHU-
TEJILHOTO 00beMa cMecH. [1ociie MHBEKIMU BBITTOJIHSIETCS] ONIPECCOBKA C COXPAaHEHHEM Ha JITTUTENIbHOE BpeMsi
pabouero 1aBlIeHUS B CHCTEME «MHBEKIIMOHHAS CBasi — TPYHT OCHOBAHUSD).

GeTowHan cmecs GeToHHaR CMECE GETOHHAR CMECH

TaMmnoHam

b _MHBEKTOP
3aaop]

Puc. 1. Texnonoeuueckas cxema ycmpoﬁcmea unbekuummoﬁ ceau

W3BecTHO, 4TO XapakTep paboTHI MO HArpy3Koii A1l HaOMBHBIX CBal, K KOTOPBIM OTHOCSATCS] HHBEK-
IIMOHHBIE CBaW, BO MHOTOM 3aBHCHUT OT YCIOBHH HX yCTpoiicTBa. IloaTOMy HaMu OBUTO BBIITOJHEHO MaTeMa-
TUYECKOE MOJICITMPOBAHUE MPOIECCOB YCTPOMCTBA HHBEKIIMOHHON CBaM C LEIbI0 JaybHEimeil pa3paboTku
MeTofa ee pacuera. IIpemiaraemas mMaremarndeckas MOJENb MIPEIyCMaTpHBaeT TEOPETUUYECKOE MPOrHO3H-
pOBaHKE TEXHOJOTHYECKUX MapaMeTPOB YCTPONUCTBA HHBEKIIMOHHON CBau, a TAK)Ke OMHCAHKUE HAMPSKEHHO-
Je(hOPMHUPOBAHHOTO COCTOSTHHS M 30HBI YIUIOTHEHHs IPYHTa OCHOBaHHWA. B pamkax HOKjIaza pacCMOTPEHBI
TOJIBKO BOTIPOCHI IPOTHO3UPOBAHUS TEXHOJIOTMUYECKUX MapaMeTpPOB YCTPOUCTBAa HHBEKLIMOHHON CBau B IVIH-
HUCTBIX TPYHTaX.

Mamemamuueckoe mooenuposanue npouecca 60agIUSAHUA UHDEKMOPA UHBLEKUUOHHOU Ceau.
[Ipu BEaBNMBaHUN WHBEKTOpPA B TPYyHTE (POPMHUPYETCS CKBAKWHA TUAMETPOM, PABHBIM JHAMETPy HAKOHEU-
HUKa WHBEKTOpa. B mporecce morpyxeHuss HHBEKTOP CTPEMHUTCS BBITECHHTH HEKOTOPBIH 00beM TpyHTA H3-
0]l HAKOHEYHHUKA, TepeMeIIas ero BHU3 M MPEHUMYIIECTBEHHO B CTOPOHBI. MaTeMaTH4ecKoe MOJSITHPOBa-
HHUE TpoIiecca BAABIMBAHUS WHBEKTOPA HHBEKIIMOHHOM CBaM JOJDKHO IPEIyCMaTPUBATh PEIIeHUE CIEyIo-
IIMX OCHOBHBIX 3aJad: MPOTHO3MPOBAHMUE YCWIHS BIABIMBAHUSA MHBEKTOPA, MOJTYYCHHE YCIOBHS YCTONYH-
BOCTH CTEHOK OOpa30BaHHON CKBa)KMHBI, OMUCAHHE HAIPSIKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHHS U 30HBI
YIUIOTHEHMsI TPYHTa BOKPYT BIABJIEHHOIO MHBEKTOpa. IIporHo3upoBaHue ycuivs BAABIMBAaHUSL UHBEKTOpA
MHBEKIIMOHHOW CBaW CBOIUTCS K PEUICHUIO 3a7a4d O MOTPYKCHUU aOCOIIOTHO KECTKOTO BEPTHKAIBHOIO
CTEpXKHS B TPYHTOBYIO cpeay. B HayYyHO-TEXHUYESCKOH JauTeparype B 00JacTH MEXaHUKU TPYHTOB M MPOCK-
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TUpOBaHMs (QyHIAMEHTOB MCCIIEIOBAHHMS, TIOCBSILCHHBIC PEIICHHUIO JJAHHOW 3aj1a4u, CBOIATCS MPEUMYILECT-
BEHHO K JIBYM HaIIpaBJICHUSIM: pa3padOTKa aHAIMTHYECKNX METOJIOB pacyera CBal; MHTEpIIpeTalus pe3yiib-
TaTOB WCHBITAHUH TPYHTOB 30HJMPOBAHMEM. TEXHOIOTHUECKHM MapaMeTpoM Ipoliecca BIABIUBAHUS HHb-
eKTOpa IPU YCTPOICTBE MHBEKIIMOHHOW CBau SBIISICTCS YCHIINE BIABINBAHHUSA HHBEKTOPa. 32 OCHOBY paspa-
0aTBIBaEMOT0 METO/IA pacyeTa YCHIIMS BIABIMBAHUS HHBEKTOPA HHBEKIIMOHHOW CBaW aBTOpaMy ObUI IIPHHST
Memoo, npednodicentulii npogh. Bb.B. baxonounvim 014 3a0usublx ceaii [4].

Mamemamuueckoe modenuposanue npoyecca Gopmuposanus cmeona UHeKYUOHHoU céau. B xo-
Jie MHBEKIMHU IO/ IeWCTBUEM [JaBJICHHS NMPOUCXOIUT OCECHMMETPHUYHOE PACIIMPEHHE CKBAXKHHBI OT €e Ha-
YaJbHOTO Pajilyca [0 MPOEKTHOTO Pajnyca WHBEKIHMOHHON cBau. IIporHozupoBaHue pagmyca ycTpauBae-
MOW MHBEKIIMOHHOW CBaM W ONHMCAHUE HAaIpPSHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHHS TPYHTa BOKPYT HEe B
LEJIOM CBOJAATCS K PEIICHHIO 3a/a4l O PACIIMPEHUH LMIMHIPUYECKOH TOJIOCTH B TPYHTOBOW cpele Npu
JIECTBUH OCECHMMETPHYHOTO JaBieHHs. B Hay4HO-TEXHWYECKOH JIMTepaType HCCIENOBAaHUS, MOCBSIILIECH-
HBIE PELICHHIO JaHHOM 3a/1auM, CBOIATCS NMPENMYIIECTBEHHO K JABYM HAlIpaBJICHUSIM: pa3paboTKa aHAJIUTH-
YEeCKHX METOIOB pacueTa CBail; MHTEPIPETALUs PE3yIbTaTOB UCIBITAHUNA IPYHTOB IIPECCHOMETPOM. TexHo-
JIOTUYECKHMH TMapaMeTpaMy Iporecca (GOpMUPOBAHUS CTBOJIA WHBEKIMOHHOW CBaW SIBISIFOTCS 00beM Oe-
TOHHOW CMecH, pabouee HaBlIeHUEe NHBEKLIUH (IPU KOTOPOM CKB)XHHA PACIIUPSIETCS O MPOSKTHOTO Paiiy-
ca CBaW) W JaBJICHHE OIPECCOBKH. 3a OCHOBY pa3zpabaThIBaéMOi MaTeMaTHYeCcKOi Mozenu mporecca (op-
MHPOBAHHS TeJla HHBEKIIMOHHON CBaM aBTOPaMU OBUIM NPHHSATH GHATUMUYECKUE PeleHUs 3a0ayu pacuiu-
PeHUsL YUTUHOPUYECKOU NOIOCMU 8 PA3HOMOOYIbHOU YnpouHalowetica epyumosou cpede (YVPC), komopbie
OvLIu npednosicenvl npog. B.B. Jlywnurogvim [5].

B noxnazne npencrasieHbl MOCTAaHOBKA peIIaeMBbIX 3ajlad, OCHOBHBIE JOMYILEHHUS, MTOJOKEHUS U pe-
3yJIBTaThl PACUETOB C MCIOJIB30BAHUEM MPEIIOKEHHOW MaTeMaTH4eCKOi MOJENN YCTPOWCTBa WHBEKIMOH-
HOM CBaM B IIMHHUCTHIX rpyHTaXx. CpaBHEHUE PE3y/IBTaTOB PACUYETOB C HKCIIEPUMEHTAIBHBIMU JJAHHBIMH TIO-
Ka3aJI0 UX YIOBJIETBOPUTEIIFHYIO CXOJUMOCTE. TakuM 00pa3oM, NpeyIoKeHHast aBTOpaMH MaTeMaTHIecKasi MOJIES b
TI03BOJISIET C JIOCTATOYHON TOYHOCTBIO IIPOrHO3UPOBATH 3HAYEHHST HEOOXO/IMMBIX TEXHOJIOTMYECKUX ITapaMeTpOoB YCTPO-
CTBa MHBEKIIMOHHOW CBau B IVIMHUCTBIX IPYHTax (YCHIIME BIABIMBAHMS MHBEKTOpa, 00beM OSTOHHOM cMecH, JaBiie-
HUSI MHBEKIMU B ONIPpeccoBKH). [lonmydeHHBIe pe3yJIbTaThl pacieTOB MO3BOJSIFOT YCOBEPILICHCTBOBATH METOLIBI pacieTa
MHBEKLMOHHBIX CBail.
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At the report the method and results of groundwater observation in the foundation basement of
reconstructed building in Tomsk are considered. The laws of groundwater level change are exposed and
the soakage sources of basement and foundations are established.

B ycioBusIX TOpoAcKoi 3aCTpOHKH 4acTO BO3HMKACT MpoOiieMa 3aMauyMBaHUsl OCHOBAaHUS M (yHHa-
MEHTOB 3JJaHUH. ITO OOBIYHO CBS3aHO C OCOOEHHOCTSAMH I'MAPOT€OJIOTHYECKNX YCIOBHH TUIOMIAIOK, a TAKXKE
C yTeuKaMH BOJBI M3 BOJOHECYIIMX WHKCHEPHBIX KOMMYyHHKaruid. CienoBaTenbHO, NCCIEAOBAaHUS PEXHU-
MOB U3MEHEHHS YPOBHSI MOJ3EMHBIX BOJI M UX BIIMSTHHE HA COCTOSIHUE OCHOBAaHHUH U (PyHIAMEHTOB SBJISIFOTCS
AKTYaJIbHBIMH.

B r. ToMcke BeneTcst peKOHCTPYKLHA MOABaIa* agMUHUCTPATHBHO-TOPIOBOTO 3aHUS C MOHMKEHH-
€M OTMETKH €ro IoJja 0 nopomssl GpynnamentoB (Ha 0,8 — 1,2 m). (OGcnenoBaHie CTPOUTENBHBIX KOHCT-
PYKIMH TIOJBajia 3AaHUS M OICHKA WX TEXHUYECKOT'O COCTOSHHS BBIMOJIHSIACH COTPYAHUKAMHU Kadeapbl
«ODPUC» TT'ACY mnog pykoBoacTBoM 3aciyxeHHOro crpoutenst PO, a.1.H., npod. [Nommmyk A.J.). Ilpu
oOcneoBaHNM OBUTO YCTaHOBJIEHO [1], yTo B ocHOBaHMM (DYHIAMEHTOB NEPUOJMYECKU MOSBIAETCS BOJA.
[TosTOoMy BO3HHKIA HEOOXOIMMOCTh YCTAaHOBHTH 3aKOHOMEPHOCTH M3MEHEHHUS! YPOBHS MOJ3EMHBIX BOJ U
BBISIBUTH NCTOYHHKH €€ TIOSIBIICHHS.

PaccmarpuBaeMoe 3maHue KAPIAIHOE, OBYX3TaxkHoe, [11-o0pa3Hoi ¢opMbl B miane, Ha (GyHIAMEH-
TaX MEJKOTO 3aJI0KEHHS, IOCTPOSHO OpUEHTUPOBOYHO B 1865 . [0 KOHCTPYKTHBHOW cXeMe 31aHUE BBI-
MOJTHEHO C MPOJOJIbHBIMU H MONIEPEYHBIMH HECYIIIIMU CTEHAMH, a HAa OTAEIBHBIX YUacTKaX — C BHYTPEHHUM
(HENoJIHBIM) KapKacoM. 3a JUTUTENbHBIN HepHOA SKCILTyaTalluy 31aHHE HEOJHOKPATHO PEMOHTHPOBAIIOCH U
MeHsJI0 cBoe (DyHKLMOHAIbHOE Ha3zHauyeHue. B Hactosiiee Bpems (2009 r.) B HEM pacrioyioeH TOProBbIi
LEHTp «Apkanay.

I'pyHTOBBIE yCi0BUS IUToHIaaKH oTHOCTCS KO [I-it kateropuu cnoxkxHoctu (mo CII I1-105-97 — Nnxke-
HEPHO-TE0JIOrMYeCcKHe U3bIcKanus 1uis crpoutenberBa. Yacts 1 [2]). Ho pasBenannoii rimyounst 10,0 — 12,0 m
IUIOIIA/IKA TIPEICTaBIIeHa: HACHITHBIMU IPYHTaMH, CYTJIIMHKAMH OT MSITKOIUIACTHYHON 10 TeKy4eil KOHCUCTEeH-
L[UH, CYNIEChIO TEKy4ell M; HI)KE 3aJ€ratoT MENKHUI MEeCOK M I'PaBUIHO-TaJIeUHUKOBBIE OTIOKeHHs. Hecymum
ciioeM (yHIIaMEHTOB 3JIaHUsI SIBIISIETCS CYTIIMHOK, IIPEUMYIIIECTBEHHO MATKOIIACTUYHbIH [3].

l'upporeonornyeckie UcciuenoBaHus [3] mMoKa3amy, 9To Ha TUIOMIAIKE 30aHKs OBLTH YCTAHOBIICHBI TIO/3EM-
HBIE BOJIBI: TEXHOI€HHBII BOJOHOCHBIM FOPH30HT THIIA «BEPXOBOJKA»; BOZOHOCHBII TOPU30HT BBICOKON MOMMBI
peku TOMH ¥ TOPU3OHT MOA3EMHOM BO/IbI AJUTFOBUANIBHBIX OTJIOKEHUN NONMMBI pekr Tomu. [1epBblil OT moBepXHO-
CTH TEXHOI'€HHBIH BOJJOHOCHBIN TOPH30HT THIIA «BEPXOBOJKA» MMEET JIOKAIBHOE PACIpOCTPaHEHHUE IO MOJIOIIBE
HAaCBIITHBIX TPYHTOB. BTOPOi1 BOOHOCHBIN F'OPU30HT UMEET PACIIPOCTPAHEHUE B CYIVIMHKAX, CYIECH TeKydel U Te-
KyUeIIaCTUYHON KOHCUCTEHIHH, B TIPOCIIONX U JIMH3aX Mecka MeNKoro. [{aHHbIi TOPU30HT BBICOKOM MOWMBI PEKH
Tomu mpakTU4ecKu HepaszeneH ¢ TOPHU30HTOM BOJ B TPABUMHO-TAJIEYHUKOBBIX OTJIOKEHUSIX MOWMBI pekr ToMu
(Tperuii ropu3oHT), 00pa3ysi eMHBII BOJOHOCHBIH KOMIUIEKC C €/IMHBIM [TbE30METPHYECKHM YPOBHEM.
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Jlnist HabmroIeHuid 3a 1O3eMHBIMU BOJIAMH B OCHOBAaHHMHM (DYHIAMEHTOB 3JIaHusI ObLIM 000pyJOBaHBI §
HaOJIIO/IaTeNIBHBIX CKBOKMH Ha NTyOuHy 3,5...4,0 M HIDKe CyIIECTBYIOIIETO 110J1a o/iBaia. B npeaBapurensHo
NpoOypeHHbIE OTBEPCTHS AMaMeTpoM 80 MM MOTPY>KaJIMCh BJJaBIMBaHUEM METAIMYECKHE Mep(hOpUpOBaHHBIE
TpyOsI 3BeHbsiMU ITrHON 1,0 M. CTBIK 3B€HBEB TIPOM3BOIUICS HAa CBapKe. B MeTayummaeckux TpyOax BBITOIHS-
nack niepdoparus ¢ oTBepeTusMu auamerpoM 20 MM ¢ mrarom 50 mM. [t ipenoTBpaiieHns 3acopeHus (3au-
JUBaHUS) TPYOBI MX CTBOJIBI 000PAYMBAJIHCEH CIICIHAIbHON (DMITBTPOBOYHOM TKAHBIO Ha JBa cios. Ha HmkHEM
KOHIIE TPYO BBINOJHSIICS KOHYCHBIM HAKOHEYHUK C YIIUPEHUEM B BUJIE AUCKA. MI3MepeHHs ypOBHS MOA3EMHBIX
BOJ| pou3BoAmiuchk 1 — 2 pa3a B Mecsi B Tedenue 1,5 ner (¢ ¢pepais 2007 r. mo uronb 2008 r.).

ITpoBeneHHble HAOMIOACHUS 3@ YPOBHEM IOA3EMHBIX BOJ| MO3BOJIMUIM BBISIBUTH PsiJi 3aKOHOMEPHO-
creit. bruto YCTaHOBJICHO, YTO NOA3€MHBIC BOAbBI B OCHOBAHUUN (l)yHJIaMeHTOB OCHOBHOI 4acTH 31aHus 3aj1e-
rart Ha riryouse 2,0-2,5 M OT UX HOJ0IBHI (Ha T1youHe 6,0 — 6,5 M OT MOBEPXHOCTH 3eMJH). B ocHOBaHuUM
(hyHIaMEHTOB, PACHOJIOKEHHBIX CO CTOPOHBI BHYTPEHHETO JBOPA, ITOJ3EMHBIE BOJIBI MMEIOT IEPEMEHHBII
(ce30HHBII) YPOBEHB 3ayieraHus. 3UMOW YPOBEHb MOJ3EMHBIX BOJ HaXOAUTCS Ha riyoune 2,0-2,5 M ot mo-
JomIBHI PyHIaMEHTa, a BECHOW U JIETOM YPOBEHB ITOBBIIIACTCS M HAXOAUTCSI OOBIYHO HA OTMETKE 3aJI0KEHHUS
MOJOIIBHEI ()YHIAMEHTOB. DTO OOBSCHACTCA TEM, YTO BHYTPCHHSS YacTh BOPA 3/1aHHS HACHIIIEHA TOA3EM-
HBIMH BOJIOHECYIITMMH KOMMYHHUKAIHMSAMH, KOTOPBIE JUIMTEIBHOE BPEMs 3KCIUTyaTHPYIOTCSI M HaXOISTCS
(TIpeATToIOKUTETFHO) B BETXOM cocTosiHUH. [1o pe3ynmpTataMm HaOMrOAeHUI OBUTH YCTaHOBJICHBI 3aKOHOMEP-
HOCTH W3MEHEHHs YPOBHS INOJ3EMHBIX BOJ B OCHOBAaHHMHM ()YHIAMEHTOB Ul PacCMaTPHBAEMOrO y4acTKa
3/1aHUS CO CTOPOHBI BHYTPEHHETO IBOPa, KOTOPHIE MPpeIcTaBIeHb! Ha rpadukax (puc. 1).

Jyist moATBePIKICHUSI NCTOUYHUKOB 3aMavyrBaHUsl OCHOBaHMUS U (DyH/IaMEeHTOB 31aHus B arpese 2008 r.
ObuTM 0TOOpPaHBI TPOOBI BOABI AJIsl NPOBEAEHHs XuMudeckoro ananusa [4]. [To pesynbratam uccienoBaHuit
6])1.]'[0 BBISIBJICHO MOBBIHICHHOC COACPIKAaHUE B BOJC Cy.]'[])(i)aTOB, HUTPATOB U OPraHNYCCKUX BELICCTB. HOJIy—
YCHHBIC JAHHBIC ITO3BOJIAKOT CUHUTATh, UTO OCO66HHOCTI)IO IIOA3€MHBIX BOJ, (bOpMprlOHJ,I/IXCH B OCHOBaHUU
(hyHIaMEHTOB 3/1aHMS, SBISETCS HAIWYKME B HEl OMOTCHHBIX 3JEMEHTOB B BBICOKHMX KOHIIGHTpAUMsX, YTO
MOXET CBHUETEILCTBOBATH O 3arPsI3HEHHOCTH OBITOBBIMH CTOYHBIMHU BOAaMH [5].

Taxum oOpazom, poBe/IeHHbIE HAOIIOEHNUS 32 N3MEHEHHEM yPOBHS MOJ3EMHBIX BOA M 00001IeHNEe
PE3yNbTaTOB MX XUMHYECKOTO aHAJIN3a CBHIETEILCTBYET O TOM, YTO OCHOBHOM NPHYMHON 3aMadnBaHUS
OCHOBaHMH U ()yHIAMEHTOB 3/1aHHS ABISFOTCS YTEUKH BOJBI, CTOKOB M3 KaHAJIM3AINOHHBIX U JPYTHX BOJO-
HECYIINX KOMMYHHKAIHH.
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Puc. 1. Xapaxmepnvie epaguku nosigieHus noO3eMHbIX 800 8 OCHOBAHUU (DYHOAMEHMO8 30AHUSL: a — 8 CKEAICUHAX,
PACRONOJICEHHBIX CO CMOPOHBL GHYMPEHHe20 080PA 30AHUS, 0 — 6 CKEANCUHAX, PACNOTONCEHHBIX CO CMOPOHbI 2TA6HO20 (Pacada 30aHus
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The paper is devoted to new forms of education in business incubator of Tomsk state university of
architecture and building.

I'maBHO¥ cTparerneii @eneparsHOI TIEIeBO MporpaMMBbl pa3BuTHs oopazoBanms Ha 20062010 rr. sBis-
eTCsl CO3/1aHNe 00Pa30BATENBHON CHCTEMBI MOBBIIIEHHON MMOKOCTH [UISl PACUIMPEHUsS BO3MOXKHOCTH TPYAOYCT-
POICTBA M BBINOIHAEMBIX 331a4. ONpeaeNneHbl IPUHIMIIBI 1 HANPABICHUSI MOIEPHU3ALMN POCCHHCKOr0 00pa3o-
BaHus. [[pHHIMNIMAIBEHOE OTIMYME HOBOW CHCTEMBI 00pa30BaHusI 3aKIIFOYACTCS B TOM, YTO MOJIEIb YEJIOBEIECKO-
ro HOTeHIMana OyZeT 3a7aBaThCsl B YHUBEPCAIbHBIX U NMPO(ECCHOHATBHBIX KOMIICTCHIMAX (MHTETPHPOBAHHBIX
CHOCO6HOCT$IX AKTUBHO IPUMCHATH 3HAHUSA, YMCHMSA, HaBbIKH, OIbLIT W JIMYHOCTHBIC KayeCTBa JId ycnemHoi&
JIEITETIBHOCTU B OMpE/IeTICHHOM o0nacTr). Pa3BuTre KOMIIETEHIMI BhIpabaThiBACT HOBBIA CTHJIb MBIIUICHUS U
JIeATENTbHOCTH JIMYHOCTH (CHCTEMHO-MHTEIPAIIMOHHBIHM, MEXIUCIUIUIMHAPHBIN, UHHOBAILMOHHBII). DTOT CTHIIb
TMIO3BOJISIET OPHEHTHPOBATHCSI B OECKOHEYHOM PazHOO0pa3yuy Mpo(ecCHOHANBHBIX U )KU3HEHHBIX cuTyanuid. [Ipn
9TOM olecrieunBaeTcst ObICTpelIas ajanTanys K UMEIOIISHCs CUTyallli, yMEHHE COTPYAHHYATh, aKTUBHO OC-
BaMBaTh MOPOXKEHHUE COLMATIBHBIX IIEPEMEH, a TAKKe YCIEIIHO paboTaTh B IMO3HABATENILHOM, MCCIIEN0BATEIb-
CKOH, MPOEKTHO-KOHCTPYKTOPCKOW M TPEINPUHUMATENHCKON cdepax nesaredbHOCTH. HampaBieHnem pa3BUTHS
KOMIIETEHIH 0003HAYeHO — CO3aHMH HOBBIX YCJIOBMH 00pa3oBaHMsA, KOTOPBIE NEPEBOAAT OOYHarOIIErocs u3
00BeKTa B CYOBEKT yIpaBJIeHUs COOOH W APYTMMH JFOIBMH B y4eOHOM Tporiecce (TIeAarormyIecKie YCIOBHS
BKJIFOYAIOT U3MEHEHHE CTWIIS NIPENOABAHMS, ICUXOJIOTUUECKHE YCIOBHS BKIIOYAOT M3MEHEHHE MOTHBALUN K
MOJTy4EHUIO 00pa30BaHusI, OPTaHU3ALMOHHBIC U TEXHUYECKUE YCIIOBHS BKIIOYAIOT M3MEHEHHE XapakTepa Ipo-
1iecca MO3HaBaTEeNIbHOM SATENbHOCTH). JIIs CO3/1aHMsl HOBBIX YCIIOBHII 00pa30BaTENBHOTO IIpOLecca HE0OX0mH-
MO U3MEHHUTh TEXHOJIOTHIO TEJaroruyeckoro o0ydyeHwus, Kotopas ompenensercs Gopmoit ero opranuzauuu. B
COBPEMEHHBIX YHUBEPCHTETaX MHUpa MPUMEHSIOTCSI aKTHBHBIE (DOPMBI OpraHM3aliy oO0ydeHHs — OOydJaromye
WMMUTAIMOHHBIE cucTeMbl. B Poccun Ha ceronmusinmHuil AeHb MIET anpoOaiys IepeoBOro IearorHyeckoro
oI1bITa, 0TOOp Hanbosee F3HHEKTUBHBIX TEXHOJIOTUH 00pa30BaHMs, HHTETpaLks UX B LIEJIOCTHYIO CUCTEMY — Hay-
KOeMKHue 00pazoBaresbHble TexHosmoruu. s atoro B BY3ax co3zpansl pasnudHble MOOMIIBHBIE LIEHTPHI 3aMKHY-
TOTO IWKJIA, Ha 0a3e KOTOPBIX HAYYHBIE M YUEOHO-METOANYECKIE NHHOBALMN BHENPSIFOTCS B >KM3HB. OTHUM W3
TaKWX [EHTPOB sBisieTcs «CTyaeHuecknii Orm3HeC-HHKYOaTOp» C MPOEKTHO-OPUEHTAMOHHON (pOpMOii 00ydeHHs
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(KOMIUIEKCHOE BBINOIHEHHE KOHKPETHBIX 33a7aHHi OT TEOpETHYECKOW NMPOpabOTKH 10 NMPaKTHYECKOH pean3a-
mn). B TTACY camocrositenibHOE MofipasziesieHie «ApXUTEKTYPHO-CTPOUTENBbHBIA On3Hec-MHKyOaTtop» («AC-
BU» TT'ACY) 6bu10 0TKpBITO B HEojie 2006 roxa. Lenkro nesrensrocTr ACBU 0003HaueHO npHBieUeHue U 00y-
YEHWEe CTYACHTOB M AaclHMpaHTOB K CO3/IaHHIO M pEaTN3aliil HAayKOeMKHX TEXHOJIOTHH apXWUTEKTYPHO-
CTPOUTENILHOTO KOMIUIEKCA B PAMKAX BPEMEHHBIX TBOPYECKHX KOJUIEKTHBOB IO PYKOBOZICTBOM BEIYIIHX CIIe-
[MAJIIICTOB YHUBEPCHUTETA. VIHHOBAIMM TOCTIDKEHHMS YKa3aHHBIX LEJIeH CIICIyOIIHe.

Ilpusneuenue cTyJEHTOB W aCUPAHTOB MPOBOJUTCS Yepe3 BHYTPEHHHUE KOHKYPCHI IPOEKTOB U KOH-
(depeHIuN, B HICOJIOTHIO KOTOPBIX 3aKJIAJbIBAIOTCS HOBBIE IEAAarOTHYECKHE YCIOBUS (BHYTPEHHHE MEpO-
HPUATHS PACCMATPUBAIOTCS KaK ILTAnapM Ui 000I0HOTO pa3BUTHS CTYJEHTA U IpenogasaTens). TBopue-
CKU-TIPOM3BOSAIINI XapakTep OeSTeIbHOCTH CTYAEHTAa MOATBEP)KIAeTCS aKTOM BHEAPEHUsS CTYyAEHYECKOil
pa3paboTku B y4eOHBIH IpOLECC, YTO IMOIMOJIHSAET U MOBBIIIAET KA4eCTBO MOPT(OIMO CTyJeHTA. A UCIIOJb-
30BaHHE B Y4eOHOM IIpoliecce MPOAYKTa JESTENBHOCTH CTYAEHTa (3JIEKTPOHHOM NMpE3eHTALNH) YIy4dllaeT
Ka4ecTBO IPEToaBaHys 3a CYET POCTa J0JIM BU3yallM3alluK AMIAKTHIECKOT0 MaTepHania.

Ob6yuenue CTyJEHTOB U aClMPAHTOB NMPOBOIUTCS B IMPOEKTHBIX MACTEPCKUX Yepe3 JIEKIMH, CEMUHApPHI,
JIETIOBBIE ¥ TBOPYECKHE UIPBI, COCTaBJIECHNE OM3HEC-IUIAHOB HA TPOEKT, a TAKKE Yepe3 KypChl NMOBBIMICHHS KBa-
m¢ukanud. [Ipu sToMm, comepkaHie 00pa30BaTEIbHOTO MPOLECCA HAMOIHEHO aKTYaJIbHBIMH IPOOJIEMaMH, BbI-
XOISAIINMHA 32 TIPEAENbl POPEeCCHOHATBHBIX TrpaHuI]. Hambompimii 3¢ ¢GeKT MpUHOCAT 3aHATHS [0 Pa3BUTHIO
9KOJIOTMYECKH IIENecO00pa3HOro MoBeAeHus naHocTH. [Iporpamma crenkypca siBsieTcs BCTPOSHHOM, JOMON-
HSIOIIEH U apauIeNnbHON ydeOHOMY TpoIieccy. 3aHATHS MOCeatoT He ToIbKO cTyeHTel TTACY, HO u cTOpoH-
uue yuarmecs: cryaeHtsl HITO u CIIO, mumenctsl u mkonbHIKHA. CoBMecTHasi paboTa Hai HMPOEKTaMH II0-
CTPOEHA Ha B3aMMOJAEICTBUU TpeX 3BEHbEB OIHOMN IIEMOYKU IIKOJBHUK — CTYJEHT — MpPENojaBaTeb». 3BEHO
«UIKOJIBHUKY SIBJISIETCSI IEPBUYHBIM (IIPOBOJIUTCS IEPBUYHBIN ayJUT OOBEKTa MCCIIEI0BAHUM, BBISBIISFOTCS MIPH-
YHUHBI HEPAIIMOHAIHLHOIO HCIOJIL30BAHUS 00BEKTa, 0003HAUAIOTCS ITyTH PEIICHHS BO3HHUKINHUX Tpodiem). Cty-
JICHTBI MTOAKITIOYAIOTCS. K TIPOEKTY Ha BTOPOM dTare (KOMIIETEHTHAs! IpopadoTKa MpoOJIeMbl CO CHEHHAICTaMU
BVY3a, opopmiienne HayuHo-TexHHUeckoro pemenus). [Ipenonasarenu u corpyaauku ACBU kypupyrot padoty
IIKOJIEHUKOB U CTYJICHTOB, PELIAIOT OPraHM3allMOHHBIE BOIIPOCH! PAa3JIMYHOTO TIJIaHa.

BriBoa
WunoBaun npusiedeHns U o0ydeHns Moionexu Ha 6aze ACBU cozmaroT ycnoBus mist 3P QeKTrB-
HOW peain3alnyy MPUHIAIIOB U HAIPABIICHIH MOICPHU3AIIH POCCHICKOTO 00pa30BaHuUsI.
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In this work numerical investigation of burning of the swirl flow in the combustion chamber car-
ried out. For the set geometrical and regime parameters of the chamber of combustion it is possible to
speak about an optimum swirl intensity, providing on the one hand steady burning and, with another — a
flame not admitting localization at walls of the chamber.

3agaya obecriedeHus] YCTOHUMBOTO CKUTaHMS Ta30B B KOMITAKTHOW 30HE TOPEHUS MPH HAIWYWH TEll-

JIOBBIX MOTEPh HAa CTEHKaX TPeOyeT HE TOJIBKO YMEHBLICHHs AJIMHBI IPEIIIaMEHHON 30HBI, HO U CO3JIaHUs
yCIIOBUH, 00ECTIEUNBAIONINX CaMy BO3MOXKHOCTh CYIIECTBOBAHHMS IUTaMEHH. J[JI BBIONHEHHS 3THUX Tpebo-
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BaHMH HEOOXOIMMO CIIEIMAIBLHBIM 00pa3oM BO3/EHCTBOBATH Ha IPOLECCH TeUeHMs U TerooomeHa. Oc-
HOBHBIE METOJBI BO3JEHCTBUSI 3/1eCh CBSI3aHBI C INOBBIIICHHEM HAa4YaJbHOW TEMIEpaTypbl CMECH C LEIbIO
YBEJIMUYEHUS] HOPMAJIBHOW CKOPOCTH PAcIpOCTPaHEHHMs IUIAMEHN WJIM K€ C TaKOW OpraHu3aluel aspoanHa-
MHKH, 4TOOBI B 30HE TEUCHHSI BO3HHKIM 00JIACTH, B KOTOPBIX CKOPOCTh IIOTOKA CTAHOBMJIACH PABHOH CKOPO-
cTu aMenu. [loceHee BOSMOXKHO OCYIIECTBUTh KaK KOHTAaKTHBIMH METOJaMH, TO €CTh BBEACHHEM B I10-
TOK CTaOMJIM3aTOPOB TOPEHUS B BHJE IUIOXO000TEKAEMOr'o Tela, TaK U MyTeM BO3ICHCTBHUS HA NOTOK MOJIEM
MaccoBBIX cul [1], B 4aCTHOCTH HEHTPOOEKHBIX, KOTOPBIE BOSHUKAIOT B 3aKPYYEHHBIX ITOTOKAX.

s pacgera XxapakTepHCTHK IBIKCHUS M TEINIOOOMEHa MCIONB3yeM ypaBHEHHs PeitHompaca [2].
XapaKkTepuCcTHKU TYpOyJIEHTHOCTH PACUUTHIBAIMCH HA OCHOBE ABYXIMApaMETPHYECKON MOJEIH C HCIIOJb30-
BaHMEM YPaBHEHMH JJIsl KHHETHYECKOI SHEPIUU TYpOYJIEHTHOCTH kK M CKOPOCTH €€ JMCCHUIIAINY & C YUETOM
JIEHCTBUS CUJI IUIaBYyYeCTH, MAJOCTH 4uces PeliHonbzaca, a Takke yueTa BIMAHUS 3aKPYyTKU HA YCTOWYH-
BOCTh TypOysieHTHOro TeueHus [3]. {1t onmcaHusi KOHBEKIMHM a TaK)Ke MPOIIECCOB TEIUIO U MaccooOMeHa
UCIIOJIb30BAIMCH YPAaBHEHUS SHEprud U U dy3un ¢ y4eToM 3K30TepMHUUecKor peakiuu. TemmeparypHas
3aBUCHMOCTb MOJICKYJISIPHOM TUHAMHYECKOH BSI3KOCTH PAacCUMTHIBAIACH C MOMOIIBbIO GopMyibl CesepiieHaa
[3]. Ans ompeneneHus BA3KOCTH CMECH T'a30B UCTONIB30Baiack opmyna Bunke [4]. Ins onmcanus mporiec-
ca TOpeHMs IOMHMO YPaBHEHHS SHEPTHH HCIOJIb30BANIICH YPABHEHHUS] COXPAHEHUS MacChl KOMIIOHEHTOB O,
CH, CO, N, c y4eToM TIpOTEKaHHS B IOTOKE HEOOPATUMON HSK30TEPMHUSCKON XUMHYECKOW PEaKIIHU:

CH 4 +20, = CO, +2H,0 + Q. C y4eTOM H3I0KEHHOTO BBIIIE IMEEM CHCTEMY YPABHEHHIA:

0
%Jrlﬂzo, (1)
oz r or
6pv§ 1 Opv,v,r op 0 ov, 2(0v, 10vr 10 ov, Ov,
Lz, Tzt T4 2 -= it i - —Z4 T l—(p- 2
oz +r or 8z+8z Heft 0z 3\ oz +r or +r or Heft " or i Oz (p pe)g @
opv,v, lapvr2 r op 0O ov, Ov,
+— ===+ | popr| =+ +
0z r or or 0z oz or
1 ov, 2(év, 10 pve ©
A A V. v
+—— r2—L-=| —2%+——=L - R SR
ror Hoft or 3( 0z r or j Hoft r
6pvzv(p 16pvrvq)r 0 ov 1 0 3 of(v pvv
oz r o or oz | Vet o, 2 or Rt ™ 5\ ro’ @
1 1
Opvzk | 1Opvikr _ O ) per Ok | 1 O perr | Ok +G,+P—1—pg, Q)
0z r oOr 0z| o Oz | ror| o Or
Opvze 10pvier 0 | Mefr Oc| 1 0| Her O
oz r or 0z| o, Oz | ror| o Or ©)
, o (v c . k2 Vo OVl | g
+Cg| Gy +C3, max(0, P)+ Cyv, E(T(I)J ;_C2£f2£p8 1-C 8—2r—(§ ajj e
opv,T 1 0pv,rT 0 or| 10 orT
c +— =—| e — |+ ——| herr— |+ 0D, 7
1’[ oz r or o o e e e | T M
opv,M; 10pv,rM; 0 oM; | 10 oM
+— =2 pDogy —L |+ =—| pDygr —L |- @, 8
0z r  or Oz i Oz r or Pt or ' ®
-1
N M.
p=L| XL ©)
RT ;5 Wi

B ypasuenmsix (1) — (9): z — oceBast KoopayHaTa; 7 — pajanbHasi KOOPAUHATA, V; V., V, — OCCBA,
paauasbHasi ¥ TaHTeHIMAIbHAsE KOMIIOHEHTBI CKOPOCTH, p — JaBJICHHE Ta3a, |\ — KOI(MPUIMEHT JUHAMHYECKON

BSI3KOCTH, g — YCKOPEHHE CBOOOJHOIO NajieHusl, ¢, — yAENbHAs TCIUIOEMKOCT rasa, D — koddduiyent aud-
Gby3un; O — TeroBoi 2GheKT XUMUYECKOU peakiuu, W — MOJIEKyIspHas Macca, A — KOd(pOULIMEHT Temio-

IIPOBOJIHOCTH, Gk — muccunarusHas Gynkuys, Pr, Re, Sc -uucna Ipanamis, Peiinonsaca, u IlMuara.
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Hipke npuBOIUTCS TEOPETHUECKOE UCCIIEI0BaHNE TOPEHHSI METAHOBO3IYIIHOM CMECH B TYPOYJICHTHBIX
TEYEHHMSIX, BOSHUKAOIIUX IIPU UCTEYESHUH CTPYH Ta3a U3 MOABOAILETO NaTpyOKa AUaMeTpoM d B LMIMHIPH-
4ecKylo kamepy auamerpoM D . [Ipu 9T0M OOKOBBIE CTEHKH IEPEXOHOI0 OTCEKa, COSIUHSIOIIETO ITOJBOAHOM
naTpyOOK ¢ KaMepol CropaHust, HAKJIOHEHBI MO/ YIJIOM O OTHOCHTENBHO HAIPAaBICHHS TEUECHHU.

B copmupoBaBmemcs 1one TeYeHHs MOXKET CyIIECTBOBATh YIJIOBAs PELUPKYISILMOHHAS 30HA, I10-
poXKaeMasi pe3KUM YBEIHYSHHEM IUIOLIAAN MOIEePEYHOT0 CeYeHHMs, a Takke NPH HAIUYMK 3aKpPyTKU 0Aa-
BaeMOro MOTOKA — LIEHTPaJIbHAS 30Ha BO3BPATHBIX TCUCHUIA.

Ha HauvaipHOM yuacTke T€UeHHs B OKPECTHOCTH OCH 3aMETHO BBIJIEINISIETCS MOTEHIUAIBHOE s1po. B
nepudepuiiHOil 00JacTH TeueHHs HaOJIIoAaeTcs yIriIoBas PELUMPKYJSIIMOHHAS 30HA, CBA3aHHAs C PE3KUM
pacIIMpeHneM KaMepbl CropaHus. BiusHue yria HAKIOHA CTEHOK MepexXOHMKa NpH u3mMeHenn# o ot 90°
710 45° IpaKTHUECKH HE3aMETHO, TIOCKONBKY PACHIMPEHHE MOTOKA H B3aMMOJEHCTBHE €r0 CO CTEHKAMH Ka-
Mepbl, IpUBOAALIEe K 00pa30BaHUI0 IMHAMUYECKOTO TIOTPAHUYHOTO CJIOS, OCYIIECTBISIETCS] Ha JUTMHAX 3HA-
YHUTENLHO OOJIBLIMX, YEM JUIMHA IIEPEXOHON YacTh KaMepsl cropanus. OHaKo NalbHeilee yMeHbIICHUE
0L TPUBOIMT K OCIAOJICHNIO MHTCHCUBHOCTH BO3BPATHOTO TEUCHUS B PEHMPKYJSLHOHHONW 30HE, pa3Mephl
KOTOpPOH YMEHBIIAIOTCS B 000MX HANpPAaBJICHUSX BILIOTH 10 ITOJHOTO €€ NCUE3HOBEHMUS IPH ¢ ~ 1 Oe-

3HaveHHs rpajleHTa CKOPOCTH Ha TpaHune TYpOYJISHTHOH CTpyH OYEHb BEJIMKH, YTO BBI3HIBACT
MOIIHYIO TeHepauuio TypOyJIeHTHOH 3HEPTUU B CHIIBHOM CIBHIOBOM cjoe. BHu3 no moroky no mepe ¢op-
MHPOBaHUS TYPOYJICHTHOTO NMOTIPAHHYHOTO CJIOSl paclpelesieHHe TYpOYJICHTHOH KHHETHYeCKOW JSHEpruu
CTaHOBHTCS 00JIee PAaBHOMEPHBIM.

PaccmoTpumM Tenepb ocoOeHHOCTH BocIIaMeHeHHs. Ha HayaabHOM ydacTke Te4eHHs, B sIpe HOCTO-
SHHBIX CKOPOCTEH TeMIlepaTypa OcTaeTcsl HSM3MEHHOH M paBHOW TeMIlepaType ra3a Ha BXOJE B KaMepy Cro-
panus. ['opsiure MPOOYKTHI CrOpaHMs, PELUPKYIUpYyIomre B neprudeprifHOil 4acTH KaMephl CTOPaHUs OKa-
3BIBAIOT Ha CTPYIO IOJDKHIatolIee Bo3elicTBre. B pesynbTare Ha rpaHulie CTpyH roprodeid cmecu oopasyer-
cs1 KOHycooOpa3Hbiii (haken. OT BOCIUIAMEHUBIIMXCS TEPUPEPUIHBIX CIIOEB TYpOYJIEHTHOH TEIIONPOBO/I-
HOCTBIO TEIUIOTa TEPEJaeTcsi COCEJHUM BHYTPEHHUM CJIOSIM, BbI3bIBasi UX BocIUlamMeHeHue. HarpeBy cno-
co0CTByeT Takke U TypOyieHTHas Tuddy3ust.

3ameTM, 4TO MPOQHUINPOBAHNE KaMephl TIO3BOJISIET YMEHBLINTh MHTEHCUBHOCTh TEYEHHS CTOPEBIINX
ra3oB BJIOJIb CTEHKH M, TEM CaMbIM, YMEHBIINTH TEIUIOBbIE Harpy3KHW Ha CTEHKH Kamepbl. OJIHaKO NPH 3TOM
ociabeBaeT M poIb YIIIOBOH PEUPKYIAIUOHHOMN 30HBI, CTAOMIN3NPYIOMIEH TIaMs B KaHAITE.

[TepcrieKTUBHBIM NPEACTABIACTCS OPraHU3alHsl TeYSHHsI TAKUM 00pa3oM, YTOOBI COXpaHss CTaOHIH-
3UPYIOIIYIO POJIb PEUUPKYJIIALHMOHHOM 30HBI, PA3MECTHTH €€ B OKPECTHOCTH OCH KaMepbl CTOPaHHMs, BIAJIU OT
CTEHOK. DTO BO3MOKHO NPHU 3aKPYTKe MOTOKA. Tak mpu yrie 3aKpyTKH MOTOKA ¢ = 45¢ (o =90¢) Hapsy ¢

YIJIOBOH PEeLUPKYJISIIMOHHOM 30HOW 00pa3yercst IproceBasi 30Ha BO3BPATHBIX TEYCHUH, IPU 3TOM pa3Mephbl
YIJIOBOM PELMPKYJISIUOHHOM 30HBI M MHTEHCUBHOCTh T€UEHHS B HEH 3aMeTHO yMeHbarotcsi. OOpa3oBaHue
LEHTPAIILHON PErUPKYIIAIHOHHON 30HBI COIPOBOXKAAETCS OTKJIOHEHHEM MOTOKA K CTEHKaM KaMephbl, OKOJIO
KOTOPBIX OCEBasi CKOPOCTb JOCTUraeT MaKCUMaJbHbBIX 3HaUEHUH. BnusHue yriaa HakjIOHa CTEHOK IepexXoj-
HMKA TAKXKe CTAHOBUTCS Gostee 3aMeTHbIM: yMerbienne o ot 90° 10 45° mpHBOMT K MCYE3HOBEHHIO YIIIO-
BOI1 30HBI BO3BPAaTHOTO TEUECHHUSI.

V3meHeHne a’spoJiHAMMKH 110]] AEHCTBUEM LIEHTPOOEKHBIX CHJI, BOSHHKAIOLIMX B 3aKPYyUEHHBIX T10-
TOKaX, CKa3bIBa€TCS M Ha XapaKTEPUCTHKAxX ropeHus. ['opeHune joKamu3yeTcs B IPUOCEBOI 00JlacTh Ha He-
3HAUUTEIBHOM yAajJeHuH oT Bxoja. OcialiieHne penupKyJsiIuu B NepuepuiHON 00J1acTH NPUBOAMUT K
MOHMKEHUIO TEMIIEPATyphl y CTEHKHU, YTO YIy4YlIaeT TEIUIOBYIO 3aIlUTy Kopmyca kamepbsl. OTMETHUM, 4TO
P ¢ > 50e UEHTPOOEIKHBIE CUIIBI IPHOIIMKAIOT 30HY TOPEHHS K CTEHKAM KaMepBL.

[TosToMy 15t 3aJaHHBIX TEOMETPHUUECKHUX M PEKMMHBIX ITapaMeTpax KaMepbl CTOPaHUsl MO>KHO TOBO-
pHUTH 00 ONTHMAIILHOM YTJI€ 3aKPYTKH, 00ECIIEUHBAIOIIEM C OJHON CTOPOHBI yCTOWYNBOE TOPEHHE U, C APY-
roif — He JOMYCKAIOIIEM JIOKAJM3ALUIO [UIAMEHU Y CTCHOK KaMepBl.
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In this paper numerically investigated the process of degassing in the hydrocyclone. The possi-
bility of applying the hydrocyclone to remove air from the liquid phase is showed.

Cpeny MpuYMH MHOTOYHCIEHHBIX COOEB M MpOOJIeM CHUCTeM TeruiocHaOxeHus B Poccun omgHOW HM3
IJIaBHBIX ABJIAETCS IpoOiieMa KadecTBa BOABL [Ipu 3TOM mMeeTcs B BHIAY HE TOJIBKO IITIOXO€ KaueCTBO I10-
CTynaroneil BoAbl IOJIMUTKH, HO U CXeMaTHYeCKUe OIIMOKH, B pe3yJIbTaTe KOTOPBIX B CHCTEMY IIOCTYNArOT
raspl, WJM OTCYTCTBYIOT 3JICMCHTHI 3allIATEI. le/IcyTCTBI/Ie Ta30B B TCINIOHOCHUTECIIC MOXKCT BbI3bIBATH 60.]'[])-
II0€ KOJIMYECTBO MPOOJIEM B CUCTEMAax OTOIUICHHSI — KOPPO3Usi, IPsi3b, IIyM, IPOOJIEMbI LIUPKYJISIHUHU, YXYI-
IIEHHE TeIuIonepenadn u T. 1. [1y3bIpbKy NepeHoCcATCs B MOTOKE TEIIOHOCHTENs. B GoibIIMHCTBE citydaes
TypOyJICHTHBIH IIOTOK JOCTaTOYHO CHJICH M NMPAKTUYECKH HE JIaeT BO3MOXKHOCTH ITy3bIpbKaM BCIUIBIBATh. B
3TOM Cilyyae HEOOXOAMMBI ClieNHANIbHBIE YCTPOWCTBA JJIS 3aXBaTa M yIOaJeHUS] MUKPOITYy3bIPEKOB. MHKpO-
My3BIPEKY MPAKTUYECKH HE 3aMETHBI IS T71a3a [0 OTIEIBHOCTH M KXKyTCsl MOJIOYHOM CMECBI0 B Macce.

MHuKpOITy3bIpbKH HEPEHOCATCS BMECTE € HOTOKOM M MOTYT OBITh YHAQJICHBI TOJIBKO CIICLHAIbHBIMH
anmaparamu. Y CTpOHCTBa yIaleHHUs BO3AyXa SIBISIIOTCS 00s13aTeIbHBIMUA B COBPEMEHHBIX CHCTEMaX OTOILIe-
Hys. TONbKO THIATENIbHOE yoajeHue BO3ayXa IIpH HalloMHEeHNH! 1 3 dexTuBHas qerasanus B mporecce pado-
TBI MOTYT O0€CIICUNTh HAIC)KHYIO U JIUTEIBHYIO Pa0OTy CHCTEMBI. DTO B OCOOCHHOCTH OTHOCHUTCS K CIIOX-
HBIM Pa3BETBICHHBIM CHCTEMaM, ITOTOJOYHBIM OXJIaXIEHHEM M CHUCTeMaM IOAOrpeBa IoJoB. MuKpoIry-
3bIPBKOBLIC C€MApaTOPhbl NPEAHAZHAYCHBI IJId YAAJICHUA BO3QyXa B IMPOLECCE pa60T1)1 CHUCTCMBI. le/l 9TOM
JOCTUTACTCs BBICOKAA 3(1)(1)CKTI/IBHOCTIJ 1 UCHOJIB3YIOTCA pa3IndHbIC MCXaHNU3MbI pa60T1>1:

a)  CHIDKEHHE CKOPOCTH MOTOKa,
0) yBeIMYEHHE CKOPOCTH NOABEMA ITy3bIPHKOB,
B)  HEHTpOoOeXHBIH 3 deKT,

[MpuHIMD paboOTHl MUKPOIY3bIPHKOBBIX CEMapaTopoB 3aKIIIOYACTCsl B CIEAYIOIIEM: TTOPLHS BOABI I1e-
peMeniaeTcsi U3 CHCTEMBI B CEIapaTop, Te CHIDKAETCs NaBJICHHE W PACTBOPCHHBIM BO3MYX IEPEXOIHT B
MHKPOITY3bIPBKH, BO3IYX BBIBOIUTCS U3 Cemaparopa, AeadpupoBaHHAs IIOPLHMS BOJIBI IOCTyNaeT 00paTHO B
cucreMy. Ecin npouece nponoimkaeTcsi JOCTaTOYHO J0JIT0, BECh 00BEM BOJBI B CHCTEME A€adpupyeTcs.

Jns onmcaHus THAPOAMHAMUMKH M IPOLECCOB NEPEHOCa B TUAPOLUKIOHE HCIONb30Baach (HU3UKO-
MaTeMaTH4ecKasi MOJelb, KOTOpasl BKJIIOYAeT: IByMepHble ypaBHeHUs HaBbe-CTokca Ui OMmMcaHus THIPO-
JUHAMUKH cycrieH3uu (ypaBHeHHs HaBre-CToKca 3amucaHbl ¢ HCIOIb30BaHUEM IMIMHIPUYECKUX KOOPAU-
HaT, KOTOPbIC HANTYYIINM o6pa30M MOAXOJAT AJIst OTIUMCaHUA OCECUMMETPHUYHOTO PEKUMaA Te'-IeHl/IH); MOJu-
¢uxauuio ke Monenu TypOyJIEHTHOCTH, YYUTHIBAIOIIAsS HEU30TPOITHOCTh TYPOYJISHTHOCTH M BIMSHHUE 1I€H-
TPOOEXKHBIX CHJI HAa IPOLIECCHI T'eHEepaluy/IncCuianiy TypOyJIeHTHOCTH; MOJIEINb Apelida Iy3bIpbKOB € yde-
TOM X TypOyneHTHOH nuddys3un.

Taxum o6pa3om, MaTeMaTHuecKast MOZEIb MOXKET OBITh 3alMCaHa B CICIYIOIIEM BUIE:
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3HaueHHs KOHCTAHT BEIOMPAIOTCS B COOTBETCTBHHU C PEKOMEHAAUIMH [2]:

2
C =144 C,=192(1-CsRi) C;=0.001 o, =1. o,=13 0,,=25 Ri = & 2" 8wr)

gz r or

st ompeneneHust CKOPOCTH Jpeiida my3pIpbKOB OTHOCHTEIBHO Hecylned (asbl Mpeanosaraioch
paBHOBECHE MEXIY JEHCTBYIOIMMHU Ha YAaCTHUIy MaCCOBBIMU CHJIaMU U CHJION compotuieHus [3]. B coot-
BETCTBHH C TPUHIIMIIOM JHHAMHYECKOTO OaaHca CHIJI CKOPOCTh JBHKCHHUS TUCTICPCHOM (ha3bl OTHOCUTEIb-
HO HECYIICH )KUIKOCTH MOXKET OBITh OIpe/elieHa KaK
- 4 Lo~ Pliq) - R W VW
\% :7d2w.a i - gﬁ "%

rel

3 p,u“quRe P, P oy

rel

Bananc maccel nucriepcHo# (asbl onpenensics ¢ IOMOIIbI0 ypaBHeHHs AU PY3HUH, KOTOPOE OMHCHI-
BAaCT KOHBEKTHUBHBIM MEPEHOC Iy3bIPHKOB OCPEIHEHHBIM ITOTOKOM M CTOXAaCTHYECKOE IBIKCHHE YacTHUI]
BCJIENICTBHE TypOyJIEHTHIX MyJIbcaliuii (TypOyIeHTHYO TudPy3HI0).
6p(u+un,1)Mj+lap(v+vw,)er:ﬁ oM +la oD oM
Ox r or Ox P ox PE oy

Koadpuumenr typOynentHodt nuddysun uwactun paccunrteiBaics ananoruyHo [4]. Ilpu pacuere
JIBIDKEHHUSI COBOKYITHOCTH YaCTHIL TIPEJIIONAraioch, YTO X Ha4albHOE paclpeselieHe 10 pa3Mepy Moa4H-
HseTcsl pacnpenenenuto Pozuna-Pamnepa-IlInepnunra-bonnera (RRSB) [5]. IIpeanonaranoch, 4To B mpo-
1ecce ABWKEHUsI Iy3bIPbKHM HMCHBITHIBAIOT anabaTHYECKOW paclIMpeHHe M CXKaTHe, TaK YTO MX TEeKyIIni
JIMaMeTP MOJKET OBITh ONpEeNICH CIIETYIONIMM 00pa3oM:

ror

13y

de db() La >
p

e Pg — JaBJICHHE HAa BXOJE B THAPOIMKIIOH, Y — IIOCTOSIHHAS aqrabaThl.

DIUTMOTAYHBIA BH MCIIONB3YEMBIX YPaBHEHUH TpeOyeT 3aIaHusl YCIOBUM B BBIXOIHBIX OTBEPCTHUSX,
YTO B PaMKax PEIIacMOi 3a/aud He SBISIETCS TPUBHAIBHBIM. CTPOrO TOBOPS, YCIIOBUS WCTEUCHHUS U3 THI-
POIMKIIOHA JTOIDKHBI COTPATATHCS ¢ YCIOBHSAMH TCUCHHS 3a MPE/IelaMH anapara, HalpuMep, a OTBOISIIHX
TpyOKkax. B WacTHOCTH, €CiiM B BBIXOJHOM OTBEPCTHH HCTEKAOINAs CYCICH3Hs COXPAaHSCT BPaIlaTelbHOe
JIBIDKEHUE, TO BO3HUKAIOIIAS MPHOCEBast 00J1aCTh MOHMUKEHHOTO JaBJI€HHsI IPUBOJUT K TOMY, YTO B aIllapar
MOYET IIO/ICACHIBATLCS BO3MYX M BHYTPH T'MIPOLMKIOHA MOYKET 00Pa30BBIBATHCS BO3AYIIHBIH cTONO. ['pa-
HUYHBIE YCJIOBHUS B HACTOAIIEH paboTe MCKIIOYAIOT KOHTAKT UCTEKAIOUIEH KHUIKOCTH C BO3AYXOM B HEIO-
CPEICTBEHHOM OJIN30CTH Y BBIXOHOTO OTBEPCTHSI.

I'paHnvHbIE YCIOBUS HA BXOJE (OPMYITHUPYIOTCS B BHIE:
3/2
V= Qi u= 1O WZQ—i k=Tu-w? 5=kin M;=M,,;
4R R, p AR R p » Sup> " o

nR. >
3nmeck y=0.15, n=0.005, Tu=0.03 — koHCTaHTH MOJIENH, Q;, — MaccoBBIi pacxon, Rc=D¢/2 — pamuyc
TUAPOIUKIOHA, R;,— paguyc moaBoasmero natpyoka, S;,. — IIIomaas CeYCHHs TOBOJIAIICTO TaTPyOKa.
Ha ocu cumMMeTpuu npeanoiaraloTcs paBHbIME HYITIO PaJdalibHBIE COCTABISIOIINE IPAIUEHTOB BCEX
(yHKIWMIA, 32 UCKITIOYEHUEM PaIMAIbHOM U TAHTCHIIUATIBHOM CKOPOCTH, KOTOPBIE 3/1€Ch PABHBI HYIIIO:
r=0.v=0, 0, weo, % _g, % o Mi_,.
: Or or or or
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Cexyus 4. TEXHOJIOT' A

Ha crenkax TUAPOUUKIIOHA BBIMOJHACTCSA YCJIOBUC MPUIIUIIAHUSA U BCE KACATCJIbHBIC K CTCHKAM '/~
POUUKIIOHA KOMIIOHCHTBI CKOPOCTU PABHBI HYIIIO. Taxxke HYJIO paBHACTCA IMMPOMU3BOJHAA HOpMaHLHOﬁ KOM-

MOHEHTBI CKOPOCTHU IO HOPMAJIN K CTCHKH.

Ha BBIXOz€ 13 rHAPONMKIIOHA (KaK B BEPXHEM, TaK M B HIDKHEM CIIMBE) OCEBBIE COCTABIISIONINE IPa-
JIMEHTa TAaHTCHIMAJIBbHOW CKOPOCTH, a TaKKe TYPOYJIEHTHBIX XapaKTEPUCTHK K U € TpeonaraTcs paBHbI-
MU HyJII0. 3HaYCHUS PaHAIbHON CKOPOCTH V B BBIXOJHBIX CEUCHUSAX OepyTcs paBHBIMHU HyIItO. JlaBiieHue p

B BEPXHEM CIIMBE ONPEACISIETCS U3 MPEIIOI0KEHUI O PaTHaJbHOM paBHO-
BECHH TIOTOKA, B TO BpeMs Kak JaBJICHHE B HIDKHEM CIIMBE MPEIIIONaraeTcs
paBHbIM aTMochepHOMy. TakiuM 00pa3oM, B BBIXOAHBIX CEUEHHSX I'PaHHY-
HbIE YCJIOBHUS MOKHO 3aIlucaTh B BUJIE:

2
V:O a_p—pw

i

—

e (Bepxuuii cmu), P = Penv (mwxnuii crius),
8_w — 0 % — 0 % — 0 aMl — 0 !
ox > Oox > ox > Ox :

Hwxe paccmarpuBaeTcs 3amada cemapanyy My3bIPKOB BO3/yXa B
THIPOLMKIIOHE. PacueTHble mapaMeTpsl anmnapara uMenu 3HaueHus,: d.=75
MM, di;=25 MM, d=25 mm, d,=12.5 mm, L;=75 mm, L,=200 mm, L;=25 mm,
;=100 mm, 1,=50 Mm. PacueTsl mpoBOAMINCH AJS ITy3BIPHKOB, pacmpene-
JCHHBIX B COOTBETCTBHH ¢ (yHKIMeH pacupenencrus Posmna-Pamuepa.
3HayeHHs MapaMeTPOB pacHpeleNeHHs MoJIarajich ciaexyromumu: dm=40
— 60 MKkM 1 m=2.

Ha puc. 1 mpencraBneHo pacipeneneHne KOHLIEHTpauid OXHON U3
(dpakimii mMy3bIPbKOB B THAPOIMKIOHE. OTMETHM, YTO IBH)KCHHE YACTHUI]
MeNKUX (pakuuii OTHOCUTENBFHO HECYIIEH XKHMIKOCTH JOCTaTOYHO MAaJlo, a
nporecchl TypOyJeHTHON Tu(Qy3un 10CTaTOYHO MHTEHCUBHBL. B pesyiib-
TaTe pacupesielieHne KOHLEHTPaii MeeT paBHOMEPHBIH xapakrep. Kpym-
HBI€ Iy3bIPbKH JBIDKYTCSI M3 ITOJABOJILETO MaTpyOKa K LEHTPY THIpPOLH-
KJIOHA U 3aT€M IIOKHJAIOT €ro NPEeHMYIIECTBEHHO Yepe3 BepXHUil ciuB. B
pe3ynbTaTte KOHIIEHTpanusl BO3AYIIHOH (a3el ¢ pOCTOM AuaMeTpa Iy3bIpb-
KOB B BEpXHEM CIIMBE yBEIWYMBAcTCsA. B TO ke Bpemsi NOis Iy3bIPHKOB,
MOKHAAIOMNX THAPOLMKIOH Yepe3 HIKHUHM CIMB PE3KO MafaeT W Uil Iy-

O B I HT §

FaganeHan
poopArHaTar, 1

Pucynox 1 — Pacnpedenenue
6030yXa 8 2UOPOYUKIIOHE
dpy=10mrm.

BIPLKOB C iuameTpoM Gosee d,=50MKM CTaHOBUTCS NPAKTUYECKU PABHOH HYIIIO.
3 oB ¢ quameTpom bonee d,=50 CTaHOBUTCS IIPa €CKHU PAaBHO 10

100

DAas

D A6

DAa4

DAz

BhINOO B BEPXHHI CAME

DAaon

le-§ .
Hava neHBIR ZHAKMET]

My bIPG K, W

Pucynok 2 — Kpuevie pacnpedenenus
(861X00 8 8ePXHULL CIIOLL) NY3bIPLKOE 6030YXA
PA3IUYHOCO HAYATLHO20 Ouamempa

OTMeTuM, 9TO HEKOTOPOE yMEHBIIEHHE KOHIICH-
Tpauuil KPYHMHBIX ITy3BIPHKOB II0 CPAaBHEHHIO CO CpPE-
HUMU CBS3aHO C MEHBIIEH MaccOBOH J0JIeil Kamneib 3TOi
(dbpakiuy B KICXOHON CMECH.

PaccunThiBas MOTOKU KaXJI0H (hpaKIUU My3bIPh-
KOB BO3/yXa 4epe3 BEepXHEE U HIKHEE CIIMBHBIC OTBEp-
CTHSI, MOXHO TOJYYHTh KPUBYIO pa3leicHus (3aBUCH-
MOCTH JIONIM ONpeAeNEHHOW (paKIuH, MOMamaromeil B
CIIMB OT pa3Mepa Iy3BIPEKOB JTOH (pakmum  dy):
qof (dbO) = Qof (dbO)/Qin (dbo) , TIe qot(dbo) — JoNs my-
3BIPEKOB 3aJaHHOTO pa3Mepa, MOKHUIAOIMINAX THIPOIH-
KIIOH 4epe3 BepxHUH ciuB, Qy(dpg), Qin(dso) — MaccoBeie
MTOTOKH ITy3BIPHKOB BO3yXa B BEPXHEM CJIMBE U ITOJIBO-
JsmeM matpyoke. PesynmpTaTtel Takux pacyéToB MpHUBe-
JIEHBI Ha pHC. 2.

Ha puc. 2 npencraBieHbl KpUBBIE pa3/eleHUs B
TUAPOIMKIIOHE NJISl Pa3lWYHbIX 3HAUYEHWUH NaBlieHUS B
nuratomem narpyoke py. C yBenuueHHeM py IPOUCXO-
JIIT YBEJIMYCHHUE TAaHTCHIIMAIBHONH CKOPOCTU W IIEHTPO-
O0exkHOTO (pakTopa pasgencHus. [[BUKeHHE MY3BIPHKOB
OTHOCHTEIIFHO HECYIIeH Cpeibl K OCH THIPOIMKIOHA
nHTeHCHpUImpyercs. [Ipu 3TOM IMy3BIPHKH CPEIHETO H
KpPYIHOTO pa3Mepa HAYMHAIOT YCTPEMIISIFOTCS B OKPECT-
HOCTBH BEPXHETO CIIMBA.
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Takum o0pa3oM, mpu OONBIIMX 3HAYEHMSAX Pq AOJIS BO3AYyXa, MOKHIAIOIIETO T'MIPOLMKIIOH Yepes3
BEPXHUI CIIMB YBEIMUUBAETCS, & Yepe3 HWKHHUI CIIMB, COOTBETCTBEHHO, YMEHBIIIAETCSI, YTO CBUJIECTEIbCTBY-
eT 00 yXy/IIIeHNH TIpoliecca cenapauny. [1onBos uror ananu3y pasJielieHus] B THAPOLMKIOHE, MOXKHO CJie-
JaTh BBIBOJA, 4TO OKoJo 90% BO31MyXa, COIEpIKaIerocsi B MOJaBAEMON CMECH BBIHOCHTCS Yepe3 BEpPXHHI
ciuB U TonbKo 10% uepe3 HIKHMH. DTO CBUAETENBCTBYET O BBICOKOW 3((PEKTUBHOCTH METOJa THIPOLH-
KJIOHUPOBAHHUSL.
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YYET AMHAMUYECKOI O 3®®EKTA NPU PACHETE NJIUTbl BE3BANTIOYHOIO
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THE ACCOUNT OF DYNAMIC EFFECT AT PLATE CALCULATION ON SUDDEN
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In article plate modelling is considered at sudden elimination of a column taking into account
dynamics of process.

B mocnenHee BpeMst BONPOCH 00ecTieueHst 0e30MacHOCTH 3IaHMH M COOPYKEHHH TIPH IPe3BHIYaiHbBIX CH-
Tyamusix (UC), BRI3BaHHBIX PA3MYHBIMA 3alPOSKTHBHIMI aBAPUIHBIMU BO3ICHCTBHSAMYU (BHYTPCHHHE W BHEIITHUC
B3PBIBBI, MOKapBl, KapcToBble mposaibl, ITTI, nedekTbl KOHCTpYKUMit M MaTepHanoB, HEKOMIIETEHTHAs! PEKOHCT-
PYKLWS ¥ TIP. CIIydau), IPHOOper 0co0yIo akTyalbHOCTh. Bo3nelcTBIs paccMaTpuBaeMoro THIIA IIPUBOAT K JIO-
KaJIbHBIM TIOBPCKJIACHUAM U JAKE PA3PYHICHHIO OTACIbHBIX BEPTUKAIIbHBIX 3JIECMEHTOB Hecymeﬁ CUCTCMBI 3/1aHUA —
KOJIOHH, ITWJIOHOB U T. I. B pe3ynbrare pa3pylleHus 3TUX JIEMEHTOB OIMPAIOILMECS HA HUX KOHCTPYKLIUM Iepe-
KpblTI/lﬁ MOT'YT HE BBIACPKATb BOZHUKAIOIIUX B HUX JOIMOJIHUTCIIBHBIX yCl/IﬂHﬁ, CBSI3aHHBIX C UBMCHCHUEM pacyecT-
HOM CXEMBI, YTO MOKET IIPUBECTH K HEYIIPaBIIIEMOMY IPOLIECCY, IPOTrPECCHPYIOIIEMY Pa3pyLICHHUIO BCel HecyIen
CHCTEMBI 3[JaHHS WK ee 4acTH [1]. BeaencTsue HeonpeaeneHHOCTH UCTOUHUKA aBAPUMHOIO BO3ACHCTBUS LIENeCco-
00pa3Ho paccMaTprBaTh HaHOOJIEE ONACHBIN PacUETHBIA ClTydall BHE3aITHOrO (MTHOBEHHOTO) paspyILeHUs BEPTH-
KaJILHOTO HECYIIIEro AIIEMEHTa, 9To TpeOyeT yueTa MUHaMHIecKiX dP(EKTOB PH pacyueTe IUT ITEPEKPBITHIA.

Junaamrraecknit 3¢ ¢GeKT Ipu BHE3AMHOM HCYC3HOBEHUH OIHOW W3 OTOp XapaKTEePHU3yeTCsl MaJlof IMpo-
JIOJDKATENBHOCTBIO JIEWCTBHS, BOSHUKAIOIINE IIPU 3TOM ITOBBIIIEHHBIE CKOPOCTH Ae(hOpMaLii, TPUBOISIIINE K
W3MEHEHHIO TIPOYHOCTHBIX U Ae()OPMAIIOHHBIX XapaKTEPHCTHK OCTOHA M apMaTypbl, YUUTHIBAIOTCS C TIOMO-
IIbI0 KO3 (UIMEHTOB yciIoBUid paboThl. [lo aHamoruu ¢ pacyeramu KOHCTPYKIMI Ha KPaTKOBPEMEHHYIO IH-
HAMHYECKYI0 HAarpy3Ky MpPH paccMaTpUBacMOM BO3IEHCTBUH JOIyCKAeTCsl KPATKOBPEMEHHOE 1e(OpMHUpOBa-
HHME apMaTypbl U OeTOHa B CTaJWK OOJIBIIMX ILIACTUYECKUX Ae(OopMaluii, cMsryaronee AMHaMHIecKuid a¢-
(hexr, mpUBoOsILEE K IIEpepacpeieIeHHIO YCHIINH 1 00Jiee TOJTHOMY HCIIOJIb30BAHUIO MaTepHAIIOB.
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Cexyus 4. TEXHOJIOT' A

Bo MHOrHMX nIecTBYIOIIMX HOpMax MPOEKTHPOBAHHS COOPYKEHHH COJepsKaTcs NpenynpexIeHus U
PEKOMEHIAINY, HAlpaBJIEHHbIE Ha MPEIOTBPAIIECHHE JIABUHHOTO HAapacTaHUs IMOCIIEACTBUH HE3HAUYUTENb-
HBIX W BIIOJIHE JIOKaJIbHBIX HAPYIICHHUH IIEJIOCTHOCTH HECYIIMX KOHCTPYKIMH, OJTHAKO B HUX HE MPEITyCMOT-
peHa padoTa KOHCTPYKTHBHBIX JIEMEHTOB B MTOCTIIPEAEIEHOM COCTOSHUM [2].

ITpu pacuere >xe1€300€TOHHBIX KOHCTPYKIMH 1O HECYIIEH CIIOCOOHOCTH KPUTEPHEM €€ HCUEPIIaHHs
SIBIISICTCSI IOCTHYKEHUE B OCTOHE WM apMaTtype mpeaenbHbx aedopmanmii [3]. Ilpu 5ToM B 3aBHCHMOCTH OT
KOHCTPYKTUBHOH CHCTEMBI NEPEKPHITHS,, COOTHOLIEHHS MPOLIEHTOB apMHUPOBAHMS KPUTHUECKUX CCUCHHH,
MIPOYHOCTHBIX CBOWCTB apMaTypsl M OETOHA, JEHCTBYIOIIUX HArPY30K MPEACIIbHbIE YCHUIIUS MOTYT OBITh J10C-
TUTHYTHI KaK B OIIOPHOM, TaK U B MPOJIETHOM CEUEHHSX, YTO O3HAYAET HACTYIUICHHE CTaJuM MPEAEIbHOTO
paBHOBECHS, HO €Ille, OTHIOb, HE 0OpyieHne KoHCTpyKimu. OHa crocoOHa aeopMHUpPOBATHCA H jaajee,
BIUIOTH OO Havajla paspyuicHus 6eTOHa C)KaTOM 30HBI B Han6onee HalpsHKEHHBIX CEYCHUAX, B MIPOLICCCE 3TO-
TO paspywleHus] U 3aTeM, IpU COOJIIOAEHUM ONpEAEIEHHBIX YCIOBHH, B CTaJWH IUIACTUYECKONW BAHTOBOH
CETKH, COTIPOBOXKIAFOIIEHCS] POCTOM COIIPOTHUBIICHHS TIEPEKPBITHS.

CMmogenupyeM cleayronyto 3anady. JKene300eTOHHOE MEPEKPhITHE C PETYISIPHOIM CEeTKOM KOJIOHH
6,6%6,6M, BBITIOTHEHHOE W3 OeToHA Kiacca B25. Tommmaa mmute 22 oM (puc.1). OCHOBHOE BepxHEe U HIXK-
Hee apMmmpoBaHHUe ocymiecTBisiercs crepkasvu D14A500C ¢ marom 200 MM, TOTIOTHUTEIbHAS BEPXHSISA
apmarypa B mpuonopHbIX 30HaX — P20A500C ¢ marom 200 mM. s HCKITIOYESHUS pa3pyIICHUS IUTUTHI 1O
HAKJIOHHOMY CEYEHHIO OT NPOJABINBAHUS U MONEPEUHBIX CHJI B IPUKOJIOHHBIX 30HAaX MPEAyCMOTPEHa BEp-
TUKanbpHas apmarypa. YC HacTynaeT B pe3yspTaTe YCTpaHEHHUs CpelHel KoJIoHHbI. Ha nepekpbiTne moMumo
COGCTBEHHOTO Beca AefiCTBYeT JONMONHUTENbHAA Harpy3ka 1,5 T/M’, Ha3HaueHHas Tak, 4TOObI rapaHTHPO-
BaHHO MPEBBICUTH HECYIIYIO CIIOCOOHOCTD SUCHKH MEPEKPBITUS ¢ YCTPAHESHHOH KOJOHHOH (Ompe/eieHa mo
METOJy MpeAeIbHOr0 paBHOBecHs). OCHOBHOE apMUpPOBAaHHE CUUTAETCS HENPEPBHIBHBIM, 0€3 yueTa nepexie-
CTa WIXA UHOM CTHIKOBKH CTepkHEeH 1o JyinHe. Ha mepBoM sTamne pacCUMThIBAETCSl HEHAPYIICHHAs CTPYKTYpa
3Ta)ka, Ha BTOPOM JTalle pacuera YCTpaHsETCs [EeHTpalbHas KOJIOHHA B TEYEHHE KOPOTKOTO IPOMEXKYTKa
Bpemenn (1-107 cek), IyTeM yMeHbIICHHS €€ KECTKOCTH Ha 8 TopsuKoB. TpeGyeTcs mpoBeCTH [Ba THIIA
pacderoB. [IepBbIii MTOJHOCTBIO B CTATH4ECKOW ITOCTAHOBKE, BTOPOH — B JUHaMH4ecKoW. s momoOHOro
MonenupoBanus ucrons3oBad [IK ANSYS (sepcum 12.0), rae mis aHanmn3a GU3NIECKH U T€OMETPHICCKI
HEJTMHEHHOT0 TIOBEICHHMS JKeJIe300€TOHA NMEIOTCS CIelHaIbHbIe 00BEMHBIE IIECTHIPAHHBIE BOCHMUY3JIO-
BbIe eMeHTHl Trma SOLID65 ¢ Tpems cteneHsiMu ¢cBOOOIBI B Y37I€ U JOMOIHUTEIBHBIMA (DYHKIIHAMH (Op-
MBI BHYTPUAJIEMEHTHBIX MEPEMELICHUI I MOBBIMICHNS TOYHOCTH. 1 MOAENMPOBAHUS CBOICTB OeTOHA
npumMensutack Mmoaens Matepuana CONCRETE, nmonnep:kuBatomiast yueT pacTpecKHBaHUS U Pa3ApOOICHI
(paspyienus npu cxatuu) [4,4], A yuera HEJIMHEWHOCTH NOBE/ICHHS MIPU COKATHH JI0 MOMEHTA HaCTyILIe-
HUS pa3pyllIeHus 3a/1aBanack KyCOUHO-TMHEHHAs quarpaMma coOCTOsIHUSA OeToHa coryacHo [3].

P

PasHOMEpHO

pacrpeseneHHas

Harpyska

Verpansiemast

KOJIOHHa

Puc. 1. Cxema ¢ppaecmenma nepexpvimus

Jlist apMaTyphl IPUHUMAJIACh ABYXJIMHEHHAs AUarpaMma COCTOSIHUSL B cOOTBeTCTBUH ¢ [3]. Mcnomns-
30BaJIMCh HOPMATUBHBIC COIPOTHBIEHHS OETOHA M apMaTypbl, K KOTOPHIM BBOIMINCH KOI((HUIMEHTH! U~
HaMU4ecKOro ynpoyHeHus (Yp—=1.2, yo=1.1). CkopocTh AehopManuu npoaoibHON apMaTypbl, HOIyYeHHas
u3 pacuera, coctasmia 0.02 cex.

B pesynbrarte yncieHHOro MOAEIMpOBaHUs paboThl (parmeHTa nepekpbiTus B ycnoBusx YC BbisiB-
JIeHa JUHAMMKa cienyromux mapamerpoB HJIC nepekphiTus: HanpspKeHHs B apMaType, CKOpPOCTH ee Je-
(hopmaruii, mporud MepeKphITUs Hajll pa3pyIIEHHOH KojdoHHOH (puc.2). [To MakcuManbHOMY TMHAMHYECKO-
My Iporu0y HaxoJujIach SKBUBAJICHTHAsI CTaTHYECKasl Harpy3Ka, KOTopas 3aTeM HCI0Ib30Ballach IS OIpe-
neneHus ko3 duimenta TMHAMUYHOCTH 0 HATPY3KE UIS MEPEKPHITHS. Y CTAHOBJICHO, YTO KOA((GHUIMEHT
JUHAMUYHOCTH 3aBHCHUT OT Harpy3ku (Macchl, IpHUILIEAIIEH B IBI)KECHNE), BEJIMYMNHBI IIPOJIETOB U apMHUPOBa-
HUS (OTHOCUTEIBLHOM BBICOTHI CYKATOM 30HBI), YTO MOXHO BHUJETh Ha rpadukax, MOKa3aHHBIX Ha puUC.3.
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P — pasnomepro pacnpedenennas nacpyska, P, — necywas cnoco6Hocms no memooy npedeibHo20 pagHO8ecust
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BIIMAHWUE MEXAHUYECKON AKTUBALIUM HA CBOUCTBA 30MOLLTAKOBbIX OTXO10B
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Tyeunckuil uHCMumym KOMNJIEKCHO20 0C80eHUst npupooHuix pecypcos CO PAH,
667000, Poccus, e. Kvizvin, ya. Humepnayuonanvuas, 117a
E-mail: Shoeva_geotom@mail.ru

INFLUENCE OF MECHANICAL ACTIVATION ON THE CHANGE OF ASH PROPERTIES

T.E. Shoeva, R.G. Dolotova
Scientific Supervisor: Yu.D. Kaminsky

Tuva Institute of Integrated Development of Natural Resources SB RAS,
667000, Russia, Kyzyl, Internatsionalnaya str., 117a
E-mail: Shoeva_geotom@mail.ru

The mechanical activation of fly ash and slag wastes in a planetary mill is fulfills. X-rays analy-
ses showed that substantial structural changes occur in the minerals. As a result of mechanical activa-
tion the hydraulic activity of fly ash and slag wastes increases.

B nacrosiee Bpemst B Poccrut 30101u1ak0BbIE OTXO/IBI TEINIOBBIX 3JIEKTPOCTAHIIMKA UCTIONIB3YIOTCS Kpaii-
HE HEyIOBJIETBOPUTENbHO. OCHOBHBIMU INPUYMHAMH, CACP)KHBAIOLIMMH YCTOHYHMBO HIMPOKOE HCIIONB30BAHHE
3071 TIpU €€ YTHIN3aLNN B CTPOUTEIILHOM OTpaciy, SIBISIIOTCS HECTaOWIBHOCTh MX XMMHYECKOI'O COCTaBa U JIHC-
MEPCHOCTH, HAIMYHE HECTOPEBILETO YT, HU3Kasg akTUBHOCTh. OHNM U3 (hakTOpOB MOBBIIIEHNS 3(D(HEKTHBHO-
CTH TIepepadOTKA TEXHOTCHHOTO CHIPhS SIBISIETCS WCIIONB30BAHIE MEXaHMUECKOW aKTHBAIWH, KOTOpAas MOXKET
BBITIOJTHATHCS Ha STl TIOATOTOBKU CHIPHEBBIX MAaTEPHAIOB K TAJIBHEHUIIINM TEXHOJIOTHUECKIAM OTICPALIFISIM.

Henas padoTsl — HcciIeqOBaHUE BIMSHNAS MEXaHOXMMHYECKOH aKTHBAIIMK HAa COCTAaB M CBOMCTBA 30-
JIONIUTAKOBBIX MaTEPUAIIOB.

B kadectBe 0ObEKTa UCCIIEIOBAHMS OBUT B3SIT 30JI0ILIAKOBBINA MaTeprat, 00pa30BaHHBIH MPU CKITAHUH KaMEH-
HBIX yryiel Yiryr-XeMckoro Oaccefina. XuMIdecKuii coctaB ucxoaHou 3ombl: SiO, — 43.77; CaO — 9.51; Fe,O; — 9.86;
MgO —3.45; Al,O; — 14.51; KO — 1.42; Na,0O — 1.21; . — 15.11. Totepy npyt MpOKATMBAHKH 30JT6I YBEITMYCHBL, UTO
CBSI3aHO C €€ BBICOKOH BJIXKHOCTHIO M TIPHCYTCTBHEM HECTOPEBIIETO TOILIMBA U TPHMECcEH. 30/1a OTHOCHTCS K IpyIIe
KUCITBIX 3001, KoaddrmmenT kadecta Ky — 0,625; Momynb ocHoBHOCTH My — 0,22 (st kuenbix 301 M<1). Io pe3yrbra-
TaMm OIpEZIENeHNs] TPaHyJIOMETPUYECKOr0 COCTaBa MCXOIHOIO 30JI0IUIaKa YCTAHOBIIEHO, YTO OH TPENCTaBIseT COOOH
MaTepra ¢ IMPOKUM JMATIA30HOM Pa3MepOB YacTHII, OCHOBHAS MAcca HX TPE/ICTABJICHa CTEKIIOBHIHBIM MUHEPATHHBIM
BEILIECTBOM B BHjIe Chepraeckrx 00pa3oBanHii (0koso 70 %), KOTOpbIE JIETKO ITOBEPratoTes M3MeNbUeHHIo (puc. 1, a).

MexaHNYeCKyr0 aKTHBALNIO0 00pa3IoB OCYIIECTBILUIN B IUIaHeTapHOW MenbHHIe AMP-0,015 MI, B
KOTOPOH peann3yercs yAapHO-HCTHPAIOMINK pexuM m3MenpueHus. Paktop yckopenus 45g. B kadectse
METIOINX TeJl HCIOIB30BAHM CTalbHBIE mapbl pasMepoM 2—10 MM. CooTHOLICHHE Beca MaTepHala K Becy
mrapoB Opaiicst kak 1:30. Bpems akrtuBanmu — 3 muH. [locie MeXaHHYECKOTO BO3ICHCTBUS 3014 MMEET BHI-
COKYIO IMCIIEPCHOCTh M OJJTHOPOJHOCTh MaTepuaina (puc. 1, 0).

x100 1mm x100 1mm

Puc. 1. I'panynomempuueckuii cocmag 3010WAaKA: A-UCXOOHAS, O-AKMUBUPOBAHHAS
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[To maHHBEIM pPEHTreHO(A30BOTO aHAIHM3a HCXOMHAS 30Jla MPEACTABISACT COOOHN MONMMUHEPATbHBINA
MaTepuall, OCHOBHEIMH MUHEpaIaMH KOTOporo seisiorcs B-kpapi (d = 4,278; 3,34; 2,459; 2,123; 1,819 A),
xamsiur (d = 3,037; 1,914; 1,627; 1,439 A), anmoprur (d = 3,22; 2,970; 2,160; 2,096 A), oprokmas
(d=3,876; 2,66; 2,532; 2,28; 1,98 A)u mupodrumt (d = 1,256 A) (puc. 1, mudpakxrorpamma 1).
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Puc. 2. lugppaxmoepammut 30161 Kvizvinckoui TOL]: 1-ucxo0Has, 2-akmusupoeanHas

B pesynpraTe MEeXaHHUECKOW aKTHBALMU C MUHEPAJaMH, CIATAIOIIUMH 30Ty, IPOUCXOIAT TIyOOKHe
CTPYKTypHbIe n3MeHeHus. Ha mudpakrorpaMmme akTUBHPOBAHHOW 30JIbI OTMEYAETCSl OTCYTCTBUE psifia JiU-
HUI MaJIOF MHTEHCUBHOCTH M 3HAYUTEIHFHOE CHIDKEHHE MHTEHCHUBHOCTEH OCHOBHBIX JU(PPAKIIMOHHBIX MakK-
CHUMYMOB, OTHOCSIIIIUXCSI K MHHEpaJaM I0JIEBbIX LIMATOB (aHOPTUTY M OPTOKIIa3y), B-KBapily, KaIbLUTY, IPH
OJTHOBPEMEHHOM YBEJIMUSHUH HWHTErPAIbHOM MOIYIIHUPUHBI pija AU(PAKUUOHHBIX OTPaKEHW, 4To 00Y-
CJIOBJICHO CHM)KEHHEM CTENeHH KPHCTAJUIMYHOCTH M YaCTHYHO amop(u3alnueil MUHEpaloB U COCAMHEHUI
npu akThBanuu. Vcdesna jquHUs, OTHOCSIIAsICS K THpoGuutuTy (cM. puc.2, nudpakrorpamMma 2), T.e. mpo-
UCXOJHT €ro JeCTpyKuus. B To jxe BpeMs Ha pEHTIeHOrpaMMe IOSBIISIETCST HOBast JIMHMS, OTBEYAIOIIasi Mo-
numopHoit Monudukamuy rmuHo3eMa y-ALO; (d = 2,035 A). Tpoueccy AecTpyKIuH aqOMOCHIMKATOB H
CHJIMKAaTOB KaJIBIMS CIIOCOOCTBYET 3HAUMTEIBHBINA Pa30TrpeB BELIECTBA U IOSBICHHE BBICOKHX JaBieHUH. B
MeCTax KOHTaKTOB TPYIIUXCS Tel TeMneparypa Moxet gocturats 1000 °C.

AKTHBHOCTPH 30JIONIUIAKOBOTO MAaTEPHAIOB OICHUBAJACh B HACTOAIIEH padOTe MO THIPABIUICCKON
aKTUBHOCTH TIPH B3aMOJCHCTBHIH C HACHIIIIEHHBIM PACTBOPOM H3BeCTH B TeueHHH 30 CYTOK H IO THIPABIH-
YeCKOH aKTUBHOCTH IPH B3aMMOAEHCTBHH C U3BECTKOBO-THUIICOBEIM pacTBopoM Teuernu 30 cytok [1]. Kon-
nentpanus CaO Ha 1 7 B m3BeCTKOBOM pactBope coctarisieT 1,0052 2, a B u3BecTKoBO-rHIicoBoM — 1,057 e.
[TpoOs1 30b1 (Maccoli 2 T) MoMeImaid B IMWIMHAP, 3JIMBAM PACTBOPAMHU U BBIAEpKUBaIM B TeueHue 30
cyTok. Uepe3 Kax/ple 2 CyTOK aIMKBOTHYIO YacTh pacTBOpa, OTOOpaHHYI0 M3 HWIMHpa, TuTpoBanu 0,05 N
pactBopom HCI B mpuCyTCTBHU METHII OPaHKEBOTO HHAUKATOPA. Pe3ysibTaThl 3KCIIEPUMEHTAIBHBIX JTAHHBIX
Npe/ICTaBIIeHbI B BUJE rpadMueckux 3aBucuMocteil (puc. 3,4) KHHETHKH MOTJIONIeHUs! (CBS3bIBAHMSI) HCCIIe-
nyembIM MatepuaioM CaO U3 H3BECTKOBOTO M M3BECTKOBO-THIICOBOTO PACTBOPOB.
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Puc. 3. Kunemuueckue xpusvie ceaszvieanus CaO u3 uzgecmko6oeo pacmeopa. 1-ucxoonas,; 2-akmusuposanas
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Pe3ynbTaThl HCCIEI0BaHMS MOKA3aid, YTO 0OJiee PEaKIMOHHOCIOCOOHOM SIBIISIETCSI MEXaHOAKTHBHPO-
BaHHas 3011a, oryomerne CaO 13 U3BECTKOBOTO PacTBOpa UCXOMHOU 305108 3a 30 mHel coctaBuio 44,03 mr,
MEXaHOAKTUBUpOBaHHON — 67,31 wmr; morjomienne CaO U3 W3BECTKOBO-TUIICOBOTO PacTBOpA JJISl UCXOIHOM
30161 — 52,6 MT, /ISl MEXaHOAKTUBHPOBaHHOM — 257,4 Mr. B3aumopeiicTBue 00pa30BaBIerocs BEICOKOTJIHHO-
3EMHUCTOTO BEILIECTBA C U3BECTHIO MET C 00pPa30BaHUEM TUIPOTPAHATOB U T'€JICBUIAHBIX HH3KOOCHOBHBIX THJI-
pocuimkaros [2]. B nmpucyTcTBHY THIICA TIPOMCXOJUT B3aUMOEHCTBHE Cynb(ara KaJbLus ¢ BOIOH ¢ 00pa3o-
BaHKEM ruapocyibpoanmomuaaToB Kanbimsa 3Ca0-Al,05:3CaS0,-31H,0 u 3Ca0-Al,03-3CaS0O,4-12H,0.

Takum 00pa3oM, IKCIICPUMECHTABHO YCTAHOBJICHO, YTO MpEABapUTEIbHAS MEXaHOAKTHBAIUS 30JIBI
MPUBOJIT K YBEIUUYCHUIO Je(PEeKTHOCTH U aMop(U3alnu CTPYKTYPEI €€ MUHEPaIoB. [IpOMCXOIHUT AeCTPYKIUSL
TFOMOCHUITUKATOB, BXOJISIINX B COCTaB 30JIbL. DTO CIIOCOOCTBYET YBEIUYCHHUIO €€ XMMUYCCKON aKTHBHOCTH.

Cunucok aurteparypa

L. Byrr IO0.M., TumamieB B.B. [IpakTtrkym 1o XMMHUYECKOW TEXHOJOTHH BSHKYIINX MaTEpHajioB. YdeOHOE
mocobue ISt XUMUKO-TEXHOJIOTHIECKHX CTIeHaIbHOCTEH By30B. — M.: «Bricmias mixomay, 1973. — 504 c.

2. A.B. Bomxenckuit, FO.C.bypos, b.H.Bunorpaznos, K.B.I'manknx beToHsI 1 n31enus U3 IUIAKOBEIX U
30JIbHBIX MaTEpPHANIOB (IIPY TBEPACHUM B MPONAPOYHBIX KaMepax M aBTOKIaBax).— M.: Crpoiusnar,
1969.-392 c.
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APPLICATION OF THE WITHDRAWAL OF ANILINE PRODUCTION

A.V. Grekov, V.M. Dokukin
Supervisors : Ph.D. T.V.Lapova, lector. N.G.Davidova
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Utilitation of the wastes of aniline production in cement, plaster and magnezialnyh compositions,
and also for reception of paints and putties are considered. Possibility of application of the withdrawl is
proved by the physical and chemical, tests and confirmed by certificates.

B ycnoBusix TpeThero THICSYENIETHSI OCTPO CTOMT IpolieMa OXpaHbl OKpysKaromel cpepl. Pazmax u
00BEMBI BEIPAOOTKH NMPHUPOAHBIX PECYPCOB, BILIOTH JI0 UCTOIICHHUS, a TAK)Ke 00pa30BaHHE OTBAJIOB M3 OTXO-
JIOB TIPOM3BO/ICTB, OYEHb NaryOHO OTpaxatoTcst Ha npupoje. IloaroMmy pazpaboTka u co3nanue 3hHeKTHB-
HBIX 0€30TXOAHBIX TEXHOJIOTHH C MCIIOJIB30BAHHEM BTOPHUYHOTO CHIPHS M3 OTXOAOB NMPOM3BOACTB SIBISICTCS
Ba)KHEHIIEH 3a/1a4eil COBPEMEHHOCTH.

B Hacrosmieit paboTe B Ka4eCTBE CHIPHEBOIO MCTOYHMKA OBUIM M3Y4EHBI OTXOJBI, KOTOPHIE 00pasy-
totes nipu npousBojicTBe anmwianHa (OAIT). Ha BHemmHUMit BUI 0TX0M TIpEACTaBIsSIeT COO0M MOPOIIOK CEPOTO
BeTa (C yaeiapHO# moBepxHOCThI0 65007200 cM*/T), TIPAKTHYECKH He THIPOCKOMMYEH, HE JINIKHIi, HAIO-
MHHAET MOPOIIOK MeJa WM AOJIOMHUTA. [ ompeneneHus! HalpaBiIeHUs MCCIEIOBAaHUN ObLTH MPOBEIEHbI
crepymoonme (GpU3NKO-XMMHYECKHE aHaIM3bl: JepuBarorpaduueckuil (puc.l), peHreHoqyopeclueHTHbI
(puc.2), UK—cnekrpockonus. XMMHUKO-aHAJIUTHYECKAM METOZOM OBUIO MOJATBEP)KACHO HAJIMYME aHWJINHO-
BbIX MPOH3BOJHBIX B COCTaBC HpO6I)I. DuznKo-XUMHUYECKHE METOAbI IIOKaszallh, 4YTO npo6a B OCHOBHOM
NIpe/ICTaBlIeHa OPraHWYECKUMHU COCIMHEHUSIMU KaJIbIMs M MarHusi, XJIOPHIOM KaJbIMs M MPAKTHUYECKH He
COJICP)KUT BpedHbIX npuMmeceii. ConepkaHue IIMHKA, KaaMusi, Xxpoma U Mapranua Hwke 11K, npexycmor-
pensabix CAHIINH canurapasiMu HopMamu U npasunamy. CycreH3Hs IOpOIIKa B BOAE PacTBOPSIETCS Cla-
60, pH paBHO 6,4-6,6, 3TO yKa3bIBaeT Ha CIIA0OKUCIYIO cpeay. V3 mepuBaTorpaMMEbl CIeIyeT, 9TO TEIUIOBEIE
3¢ EKTHI XapaKTEpPHU3YIOTCSI HEBBICOKUMHY 3HAYECHHAMH SHTAJIBIINH, YTO yKa3bIBAECT HA HAIWYHE CJIAOBIX XHU-
MHYECKHX CBS3eH KaubLus ¢ QYHKIMOHAIBHBIMU IPYIIIMPOBKaMH, HAIMYHE KOTOPBIX noaTBepxkraerca UK-
criekTpaMu. Takum oOpaszoM, 1o pesyiprataM HU3UKO-XMMHUUYECKUX HCCIeJOBAaHUH MOXKHO YTBEPKIATh, YTO
UCCIIELyEMbI MOPOIIOK COACPKUT B OCHOBHOM IIPOU3BO/IHBIC aHHIIMHA.

Tarxxe ObLIM MPOBEICHBI TEXHOJOTMYEeCKHe uccienoBanus [1], kotopeie mokasamu, uro OAIl He
MPOSABIACT CO6CTBGHH])IX BsOKYIIHUX CBOMCTB U MOXKET 6])IT]> PEKOMCHI0BAH K HCIIOJIb30BAHUIO B Ka4YCCTBC
100 HAIOJIHUTENS B CTPOMTENILHBIE CMECH Pa3IMYHOrO TEXHUYECKOrO Ha3HA4YeHWs], MO0 B KauecTBE IUT-
MEHTa Kpacku [2], rpyHTOBKM W MacTUKHU. B Xoz1e sKcrepruMeHTOB ObIIIO anpoOMPOBaHO MHOXKECTBO COCTa-
BOB M CII0c00O0B MX NMpHUroToBieHus. Hanboee nHTEpECHBIE U 3aCITy>KUBAIOLINE BHUMAHHS pe3yJIbTaThl HC-
cJeI0BaHUM clieAyloLue:

a) IEMEHTHBIE KOMITO3UIHH, ¢ comaepxkanneM OAII ot maccer ementa 15 % (Tabm. 1);
6) runcobie KoMmo3umuu — OAIl cMemmBany co CTPOUTENHHBIM THIICOM B COOTHOIICHUH 1:1 U 3aTBO-
psumm Bogoit. [Ipoanocts B 28 cyTok cocraBmia He Hmke 10 MIla. Ty ke TeXHOIOTHIO IPUTOTOBIIE-

HUSI KOMIIO3HUITMH UCIIOJIB30BAJIU C MPUMEHEHUEM OITIIIOK, IPOYHOCTH Bo3pocia 1o 15 Mlla;

B) MarHe3ualjibHbIC BSOKYyIUE KoMmro3unuu — B cucremy MgO — MgCl, — H,O BBoamnu OAII B konuue-
ctBe 27 % ot macce MgO u moaBeprany Mogudukanuu. [IpoYHOCTh TaKMX KOMITO3WIHHA BO3pOCIa

10 40,0 MITa. Takum 0Opa3om, U3 3TUX KOMITO3MLIUI MOKHO M3TOTaBJIMBATH OJIOKH, IEPETOPOJIKU U

HaloJIbHbIC ITOKPBITHA
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Puc.1 Jlepusamocpamma OAIl 6 ecmecmeennom cocmosnuu
Spectrurm Acquired: 02/16/33 06:42:30
20 kv Cursor =001 ke¥ Sample: #1 othody
1.18 méA (Auto) Counts =
Filter:  Pd Medium
Ca
Fe
l Sr
s Fe In
M, A Cu A In
0.0 kel 256 1ev 5 12kev 7 68 ke 1024 ke 1280 ke 1538 ke 1792 kev 20.45 ket
Counts 2989005 Live Time (s) 200 Dead Time 50% Scale = b4k
Counts Limit 0 Live Time Limit 200
Spectrum Acquired: 09/16/33 06:42:30
a0 kv Cursor =013 ke¥ Sarmple: #1 othody
1.00 mA (Auto) Counts =0
Filter:  Cu Thick
Ba
Ca
Fe
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Sr
{ 7n
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Ir
n0kew s12lev 1024 kev I53key | atlev | 25E0kev DIV sy 40 96 kev
Counts 1110110 Live Time (s) 100 Dead Time 47% Scale= 2K

Counts Limit 0 Live Time Limit 100

Puc.2 Penmeenoghnyopecyenmuuviii ananuz OAIl 6 ecmecmeennom cocmosnuu
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Tabnuma. 1
Peszyromamor ucneimanuii yemenmuwix oopasyos ¢ OAIT
HaunmenoBaHue ITokazarenu
O6beMuas Macca, Kr/M> 1800-2100
[1I0THOCTB, T/cM> 2,8-32
TonkocTh momona, %

OCTaTOK Ha CUTE 5-8
Hopmanbhas rycrora ieMeHTHOro Tecta, % 28-30
CpoKu CXBaTbIBaHUS:

e Hayajo 30 MEHYT

® KOHeI] 5 yacos
IIpounocts npu, (MI1a):

®  CKaTHH 40,0

e u3rude 5,5

I) 3aMa3Kd — )KHBYYeCTh KOTOpHIX cocTaBmia oT 0,5 mo 1,5 wacos, Hampumep Takoro coctaa: OAIL:
Kunkoe crexio (Na,SiO;): ['mnuaa. OHu MOTYT OBITH PEKOMEHIOBAHBI JJIsl PECTaBPallMOHHBIX padoT;

n) kpacku — OAII B xommuectBe 70 15 % wuCHoNb30BaIM B Ka4eCTBE MUIMEHTA B OOBIYHOM M MOIU(U-
IIMPOBAHHBIX COCTOSHHUSX. DKCIIEPUMEHT MOKa3ai, 4to Hambosee sddexriBHo OAIl mpeaBapUTeIbHO
MOU(U-IIMPOBaTh CEPHOI KHUCIOTOM. LIBEeT Kpacku MOXKHO BapbHpOBaTh OT CEPOro JI0 KOPHYHEBOTO.
Bpems Beichixanus 1o 24—28 gacoB. Kpacka ycroituusa npu pH ot 4 1o 8. Pacxon kpacku Ajst HaHECEHUsI
Ha MOBEPXHOCTH 1 M>—300T. Kpacka 6bu1a ricnibrrana mo 'OCT 10503-71 B CepTugukaiioHHOM IICHTPE
HWU crpontenpubix MatepuanoB npu TIACY u momydeH ceprudukar coorsercTBus. [Ipu n3rorosie-
HUY TIOJIMMEPHBIX BOAOIMYIIECHOHHBIX KPACOK B CEPHIHO BBITYCKAEMYIO TONMMBHHIUIALICTATHYIO CYCIICH-
3uto nob6asms OAII B kommaectse 10 50% [IBA. Bsi3kocTh Takoi KpacK U TPYHTOBKH PETYIHPOBAIIH
BoJoi1. Kpacku BrIcBIXaroT yepes 16 yacoB. AAre3us K IepeBy BBICOKAst, K METAJUTY TOHIDKEHHAS.

HccnenoBanus moka3aid, 4to HauOosee 3hGHeKTHBHO MOXKHO TIpuMeHsTh 0Tx01 OAIl mist n3roTos-
JICHUSI KPACOK M TPYHTOBOK JJISl A€PEBSHHBIX U METAIMYECKUX KOHCTPYKIMH. ['UIICOBBIE KOMIIO3UIIMU C
OAII MOXHO PEeKOMEHIOBATh ISl MU3rOTOBJICHHUS BHYTPCHHUX Ieperopoaok. To jxe KacaeTcsi MarHe3ualib-
HbIX BSKYIIUX MAaT€pHaioB, HO C UCIIOJb30BAHUEM OTXOJA0B PACTUTCIIBHOTO ChIPbS. B HEMCECHTHBIC KOMIIO-
370005051 OAH MOKHO ZlOGaBJ'IHT]) KaK HAallOJHUTEJIb AJIs1 SKOHOMUU BAXKYUICTO.

Takum o6pazom yrrmuzarus OAIT TO3BONIHT YMEHBIIUTH 3arpsI3HCHUE OKPYIKAIOIIEH Cpebl , COKpa-
TUTH PACXOJIbI HA CHIPHE M MOJTYYHTh KAYECTBCHHO HOBBIC MaTECPHAJIbI.

Cnucox TuTepaTypbl
1. T'opuakos I'.1. CtpourensHsie MaTepuansl. — M.: Beicimas mkona, 1981. —412c.
2. Cunopos B.1., Aracsu 2.11., Hukudoposa T.I1. u np. Xumus B crpoutensctee. — M.: ACB, 2007. —312 c.
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NPOBNEMbI NPOrHO3UPOBAHUA AONTOBEYHOCTU TEMNOU3O0NALUOHHBIX
MATEPWANOB HA OCHOBE OPTAHOMUHEPAJIBHOIO ChIPbA
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PROBLEMS OF FORECASTING OF DURABILITY THERMAL ISOLATION MATERIALS
ON THE BASIS OF ORGANIC-MINERAL

M.A.Kovaleva, A.V. Kasatkina
Supervisor of studies: N.O.Kopanitsa N.O.,

Tomsk state architecturally-building university,
634003, Tomsk, Solynaya st, 2
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In given clause data on development of the accelerated test method on durability thermal isola-
tion materials on the basis of organic-mineral raw material are presented. The most important factors
influencing durability thermal isolation of a material and cmenoeoii of a design as a whole are resulted.

Orpaxaaromuye KOHCTPYKIMA 30aHUH — 3T0 000JI0YKH, KOTOPBIE OTACISIIOT KOM(POPTHOE MPOCTPaH-
CTBO [UIS TIPOXKMBAHUS YeNIOBEKAa OT MPUPOAHOI cpexabl. IIpu 3TOM OHU JOIKHBI COOTBETCTBOBATH COBpE-
MEHHBIM TPeOOBaHUAM 3HEPro3(pHEKTUBHOCTH, IKOJIOTHYHOCTH, a TAKKE YCIOBHSIM JOJTOBEYHOCTH.

CaMbIM YS3BHMBIM MECTOM OTPaXKAAIOUIEH KOHCTPYKIMH SBISETCA CIOH TEIUIOM3OJIALNHU, a BelIb
HMEHHO OT ero paboTOCIIOCOOHOCTH 3aBUCUT A((EKTUBHOCTH TEIUIO3AIIUTHI BCEH CHCTEMEI. [l0ITOBEYHOCTH
OTPAKAAIONINX KOHCTPYKIMHA 3aBUCUT OT MHOTHX (haKTOPOB, OCHOBHBIE U3 HUX IPEICTABICHBI Ha pHC. 1.
Kak BunHo u3 puc. 1, HemManoBaxkHOE 3Haye-

OCHOBHBIE ®AKTOPBI, HHE, IJIs1 DOJIIOBCYHOCTHU orpamua}omeﬁ KOHCTPYK-
OTIpeIeNAIONIIEe TeIUIO3aIUTHBIC CBOWCTBA oUu B LCJI0OM, HMCHOT BHJ H IIOJIOKCHHUC TCIIJIOU30-
H JIOJITOBEYHOCTD OTDaXKIAIOIIMX KOHCTDYKIIHH JSIUMOHHOT'O MaTepuaia B KOHCTPYKLIMH CTEHBI.

v Ou4eBUAHO, YTO YCJIOBUS OKCIUTyaTallud H,
TeMneparypHO-BIIa)KHOCTHOE CTOSIHUE COOTBETCTBEHHO, HOOJITOBECYHOCTH PA3JIMYAIOTCA IJIA
OrPaX/IAKOLMX KOHCTPYKIHH 31aHus Pa3HOOOpa3HBIX MATEPUANIOB, MPUMEHAEMBIX B OTI-

| PaXAAOIKUX KOHCTPYKLMSIX CTEH M MOKPBITUH 374a-

v v v v HUH, B BEHTWIMPYEMBIX KOHCTPYKIMSIX YTEIUJICHUS
g % < E E 31aHUH, B KOHCTPYKLUHMAX TEIIOM3O0JIALUU MTPOMBILLI-
£ g i E 5 8z JICHHOTO O00OpYJOBaHUS M TPYOOIPOBOJOB M T. II.
s 2§ 52 E & =€ Ot hakTopbl OOBSICHSIIOT OTCYTCTBUE HA CEro-
E g 5 §g ?g_ %g_ THSITHUM JIeHb €IWHOM HOPMATUBHOM METOIUKHU
g2 = 2 % % ONpEIENICHUsI JOJITOBEYHOCTH TEIUIOM30JIALIMOHHBIX
@ E = = MaTepuasioB B LEJIOM U Ui OTPAXTAFOIIUX KOHCT-
[ PYKIHHA COOTBETCTBEHHO.
v v [Ipu oueHke DOATOBEYHOCTH CTPOUTEIHHBIX
Buz npumensieMoro onosxenue MaTepHUANIOB OOBIYHO MPHMEHSIOT WHTCHCHBHEIC
TEIUIOU3OJIAUHOHHOTO TEIIOU3OIALMORHOr0 BO3JICHCTBHUS arpeCCUBHBIX (aKTOPOB HA MaTepuai B
Marepnara MATCPHaTa B KORCTDVKIMI. | rukii4eckoi (hopMe: TOMEPEMEHHOE YBIAKHEHHUE-
BBICYLLIMBAaHUE, IIOIIEPEMEHHOE 3aMOpPa)KUBaHUE-
Puc. 1. Ocnognvie paxmopei, onpedensoujue oTTauBaHue W T. M. [1]. JloJroBeYHOCTH YCIOBHO
0071208eUHOCb U MENJIO3AWUMHbIE CEOUCBA OLICHMBAETCS IO pE3yJibTaTaM BO3JEHCTBUS ITHX
02padicoaiouux KOHCMPYKyuil (hakTOpOB W ompenensIeTcs KOIUYECTBOM IUKIOB,

KOTOPOE€ BBLICPKHMBAET Marepuai 0e3 CyIIeCTBEH-
HOTO CHID)KCHUS IKCILTYaTAIlHOHHBIX XapaKTePUCTHK
[2]. IIpu comocTaBneHUH WCHBITAHUA B HATYypPHBIX
YCIIOBHSIX TaKHE METOIBI TO3BOJITIOT MPOTHO3HPOBATH CPOK CITY»KOBI MaTephayia B dKCILTyaTallHOHHEBIX yC-
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noBusix. OJJHAKO MMPHU ITOM HEOOXOAMMO YYUTBIBATh YCTPOHCTBO OrPasKAAIOIIE CUCTEMBI, OT 3TOTO 3aBUCHT
HAIIMYHUE JAOTOJHUTEIBHBIX ()AKTOPOB, BIHUSIOLIMX HA JJOJITOBEYHOCTb.

B sKcmyaTaliioHHBIX YCIIOBUSIX Pe3KHe KoJeOaHus TeMIIepaTyp, IepeMeHHas BIIaXKHOCTh, BUOpAIHs
W arpecCHBHBIC BO3/EHCTBUS NMPUBOAAT K Pa3sBUTHIO MHUKPOJC(EKTOB M TPEIIMH B Marepualie, a TakkKe K
BO3HMKHOBEHHIO BHYTPEHHHX HAMPSDKEHHH, YTO OCNAOISIET CBSI3M MEX/y YacTHUI[AMH Pa3HOPOJIHBIX Mare-
pHAaIOB, HApYIIEHHIO 331aHHOM CTPYKTYPBI U3JEIIHS U TOCTETIEHHOMY €r'0 Pa3pyIICHHIO.

Kak n3BecTHO, OIIEHKY CTOMKOCTH Psla CTPOHTENBHBIX MaTepranoB (OETOHOB, KHpIHYa U JIp.) TPO-
BOJISIT B OCHOBHOM 10 KPHUTEPUIO MOPO30CTOHKOCTH. OJJHAKO ISl TEIIOM30JIALMOHHBIX MaTEPHaIOB TaKoH
NoKasaTesib He KoppekreH. Ha Hain B3riisif, pelaroliee qelicTBHE Ha JOJITOBEYHOCTh TEIJIOU30JSIIMOHHOTO
Marepuana OyleT OKa3blBaTh IMONIEPEMEHHOE YBIAKHEHHE — BHICYIIMBAaHNE M TEMIIEpaTypHbIe KoyeOaHus, a
TaK )K€ YYeT yCJOBHUI COBMECTHON pabOThl TEIIONU30JISITOpA B OTPaXKJAIOIICH CHUCTEME, IPU 3TOM HEKOTO-
peIMH (aKTOpaMH MOXKHO TpeHeOpeub. Tak, eciy TeIon30JSIMOHHBIE MaTepHalbl IpeArnoiaraeTcs uc-
MOJIb30BaTh B KOHCTPYKIMOHHO 3allUIIEHHBIX CHCTEMaxX, TO BO3/CHCTBUE COJHEYHOIO HM3Iy4eHHs OyaeT
MHHUMAJIbHO, TIO3TOMY YUYHMTBHIBAaTh €r0 HELeJIecO00pa3Ho, a MPH HAPY)KHOM TEIIOM30JISILUK (acagoB STOT
(haKTOp CTAHOBUTCS AKTyaJIbHBIM.

Crnenyer, Tak ke YYUTBIBaTh, YTO Ha TEIUIOM3OJISILIMOHHBIE MaT€pPHaIbl OPraHOMUHEPAIBHON MPHUPO-
JIbl IPUBENIeHHbIE (DAKTOPbI OKA3bIBAIOT OOJBIIHI JeCTPYKTUBHBII 3()(EKT ueM Ha KOMIIO3ULIMOHHbBIE MaTe-
pHabl MUHEpAILHOHN Tpynibl. Ha ocHOBaHMM BBIIIEH3IIOKEHHOT0, HAMH TIPEJUIaraeTcsi METO/ YCKOPEHHBIX
MCIBITAaHUH HA JIOJTOBEYHOCTh TEIUIOW3OJSIIIMOHHBIX MATEPUANIOB, PA0OTAIONINX B HEBEHTUIUpPYEMbIX (a-
CaaHbIX CUCTEMAX.

CornacHo [3], KOMITIEKCHOE BO3ACHCTBHE HECKOJIBKIX (PAKTOPOB IMPH MPOBEICHUH YCKOPEHHBIX HC-
IIBITAHUH B 1a0OPAaTOPHBIX YCIIOBUSX UMEET 3HAYMTENILHO OOJIBIINIT IECTPYKTUBHBIN 3 (deKT, YeM npu mpo-
CTOM CYMMHPOBAaHHUH JICUCTBUSI OTACIBHBIX arpEeCCUBHBIX COCTaBISOMMX. [[03TOMY coueTaHue BO3jeicT-
BYHOIIUX (baKTOpOB, HUX OUCPCAHOCTb U NPOAOJIKUTECIbHOCTL NJOJUKHBI HA3HAYATHCS U3 yCﬂOBI/lﬁ BOCIIpOU3-
BEJICHUS TOAOBOTO KIIMMATHIECKOTO IHKIIa, HasHagaeMoro mo CHwull 23-01-99 «CrpourenpHas KIIAMaTONO-
rust». Jannsie a1 3anagnoi CHOMPH BBITILSLIAT CISAYIOINAM 00pa3om (Tadut. 1.)

Tabmuma 1

OcHogrblie Knumamuyeckue 6o3oeticmsus 6 ycaosusx 3anaonou Cubupu 6 meuenue I 200a

Haunmenosanue 3UMHUI Becennuii JlerHui Ocennuit
nepuoia TIEPUOJT TIEPUOJT TIEPUOJT TIEPUOJT
IIpomomkuTeNbHOCTD
pon 140 35 150 35
MIEPHO0JIa, THU
® YBIIQXKHCHHUE- ® yBIIQKHCHHUE- ® yBIIAKHEHHUE-
v ® HU3KHC BBICBIXAaHUC, BBICBIXAHHC, BBICBIXAaHUCEC,
Bo3zneiicTtBus
TEMIIEPaTypbl | ® 3aMOpPaKUBAHHE- | ® BHICOKHE ® 3aMOpaXHBaHUE-
OTTaBaHUC, TeMnepaTypr OTTaNBAHUC,

JUIst TemION30JSIIMOHHBIX MaTEePHAIOB, TIPHMEHIEMBIX B OTpaXKJarONIMX KOHCTPYKLMX, HanOoiee
OIIaCHBIMHU C TOYKH 3PEHHS arpecCUBHOCTH aTMOC(HEPHBIX BO3ACHCTBUIL SABIAIOTCSA OCCHHE-3UMHHUI U BECEH-
He-3MMHHH MEepHOAbI T0J1a, TaK KaK JUIS 3THX MEPUOJ0B XapaKTepHa BBICOKAs BIAXKHOCTb M IIEPEXOAbI TEM-
nepatypsl gepes 0 °C B TeueHne CyTOK.

Tabmuma 2

Tlonnwui YUK YCKOPEHHbLX UCNLIMAHUTL menjiou3oJNAYUOHHbIX Mamepualos

HanmenoBanue
Pexxnm uctibIranms
sTana

VBnaxHeHue- e 60 MMH — yBIQ)XHEHHE B CpeJle BOASHBIX MapoB mpu Temnepatype 98+2°C u Bnax-
BBICYIIIMBAHUE Hoctu 98+2 % (Ham Kunsiei Boaok);

e 6 4acoB — cylIKka B cymmibHOM 1nkagy npu S50 °C;

e 3 uaca— Bbiepikka npu 18+2 °C;
VBnaxHenue- e 60 MMH — yBIQXXHEHHUE B CpeJle BOASHBIX MapoB Ipu TemnepaTtype 98+2°C u Bnax-
3aMOpPKUBAHUC HOCTH 98+2 % (Hax Kunsiei Bogok);
OTTauBAHUE e 2 yaca — 3aMOpaXuBaHHUE MpH — 18+2;

e 2 yaca — orrauBanue mpu 18+2 °C;
BeicynmBaane | 15-18 gacoB mpu 35 °C — 3aBepIIaroIIiii STar KA

CoryiacHO Hay4HO-ITPaKTUYECKHM padoTaM IO COBEPIICHCTBOBAHHMIO METOANK YCKOPEHHBIX MCIIBITAaHUH
MIPUMEHUTEIFHO K JKECTKUM MHHEPaJIOBaTHBIM IDIHTaM, mpoBeneHHsx HUW crpourensHo#t duzuku, BHUN-
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Temnomomamerr, MUCU n LTHUNIIpom3nanuii, ”HTEHCH(DUIIPOBATh CTEIIEHb arpeCCUBHBIX BO3ACHCTBUIL
CTaJI0 BO3MOXKHBIM IIPH UCCJICIOBAHNH BIIArOCTOMKOCTH MaTepualia B CpeJie TOpsIYMX BOJSHBIX HApOB.

Takum 00pa3oM, st OLIEHKHU JOITOBEYHOCTH TEIUIOM30ISIIOHHOTO MaTepraa, paboTaroIIero B KOHCTPYK-
IMOHHO 3allIMIICHHBIX YCJIOBUAX, HAIIPUMEP B HCBCHTUJIIMPYCMbBIX (l)aca)mmx CUCTEMAX, ILUKII HCHblTaHHﬁ, COO0T-
BETCTBYIOIIHI TOTy KCIUTyaTaIlii B HATYPHBIX YCIOBHUSX, OyIET BBIIBIETH CICAYIOIIAM 00pa3oM (Tadm. 2).

IMocne 3aBeprueHs! KaKII0To MK HCTIBITAHUH HE0OXO/IMMO OLIEHHBATH CTOMKOCTb TEIUION30JSLIMOHHBIX Ma-
TEPHAJIOB IO NOKAa3aTeNto cpeHeil miotHocTy. [1pn m3mMeneHnn cpenreit motHocTH 6onee yeM Ha 10 %, B cpaBHEHNH
C KOHTPOJIbHBIMU 00pa3uamu, HeoOXOMMO ONPE/EIsUIOCh 3HAYEHHE MPOYHOCTH, M €CIH OHO COOTBETCTBYET HOpMa-
THBHBIM TIOKa3aTelsM, TO MCIIBITAHUS TPOAOIDKAIOT. VICTIbITaHNsT 3aKaHUMBAIOT B CITyJasiX, €CIIM: W3MEHEHHE MOKa3a-
TeJIs CpeiHeit IIoTHOCTH Oosiee YeM Ha 15 %, mubo npy CHYbKeHnH mpovHOCTH Ootee yeM Ha 20 %. KonmdecTBo k-
JIOB UCTIBITAHNH COOTBETCTBYET OPUEHTUPOBOYHO KOJIMYECTBY JIET SKCIUTyaTalii MaTepraia B KOHCTPYKIIUH.

JlaHHast MeTonuKa OnpoOOBaHAa HaMH Ha TOP(OIPEBECHBIX TEIIOM3OJSIIMOHHBIX Marepuaiax, pe-
3yJIBTaThl HCCIEAOBAHUH MTOATBEPKAAIOT 3P PEKTUBHOCTD IPIMEHEHHS TAKOTO THIA ncciaenoBauii. Vicxoms
13 JaHHBIX, MOJYYCHHBIX B XOJC HCCﬂeﬂOBaHHﬁ, MOXHO CACJIaTh BBIBO/J, UTO IIOCJIC 30 ITUKJIOB HETAaTHBHbIX
BO3ZCHCTBUI, TIOKa3aTeNb CpEeaHEH TIOTHOCTH 00pa3IoB MOHU3MWICA Oonee yeM Ha 15 %, 94To ompenemniio
HEOOXOAMMOCTh OKOHYAHUsI HCIbITaHui. OOpa3iibl OCIe UCTIBITAHUS Ha J0JITOBEYHOCTh XapaKTEePU3YIOTCS
Oostee pBIXJION CTPYKTYpOH B CPaBHEHMH C KOHTPOJBHBIMH 00pa3liaMH, UMEIOT OOJIblllee KOJIMYECTBO Tpe-
IIUH U CKONOB. TakuM 00pa3oM, OpHEHTUPOBOYHOE KOJIMYECTBO BPEMEHH JKCILIyaTaluy TOp(HoapeBecHOro
TETION30JSIIMOHHOT0 MaTepralla B KOHCTPYKIUH COCTaBisieT 0koiio 30 jier.

Cnucok 1uTepaTrypsl:

1. Jloranuna B.M. Opentarxtep JLII. IIporHo3upoBaHue CTOMKOCTH 3alllUTHO-AEKOPATUBHBIX MOKPbI-
THN IIEMEHTHBIX 0eTOHOB. — [1en3a: [leH3nHCKHiA TOC.apXUT.-CTPOUT. HH-T, 1995. — 80 c.

2. [Mucapenko I'.C., I'yceB B.A., Jlemunckuit M.JO. Crioco® yCKOpEeHHBIX HCIBITAHUH JOJITOBEYHOCTH
OTICIIOYHBIX MOKPBITHH 3aauuii / CTpouTenbHbie Matepuanbl.—Ne6.—1980. — C. 16—-17.
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WORKING FEATURES OF BENT FERRO-CONCRETE ELEMENTS OF ZONE STEAL FIBER
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PRESSURE
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The experimental researches and analytical calculations results of bent ferro-concrete structures
of zone steal fiber concrete reinforcing and high-strength armature of class A600 (A-1V) and A800 (A-V)
with no its preliminary pressure are considered. The results make possible to predict the areas of their
rational application depending on some factors connected with percent of reinforcing, durable and de-
formative characteristics used for the materials producing.

Jnst xKene300€TOHHBIX M3rH0aeMbIX, BHELICHTPEHHO CXKAThIX M PacTSHYTHIX 3JIEMEHTOB M3 TSDKENBIX U
MEJIKO3EPHUCTBIX OETOHOB 0€3 MpeaBapHTEIFHOrO HANpsDKEHHsT NPUMEHEHHEe pabdodell BBHICOKOIPOYHOM
apMaTypbl OTPaHUYMBAETCS SKCIUTyaTalMOHHBIMH TPEOOBAaHMSAMH, a MMEHHO IIHUPUHOW PACKpBITHS HOP-
MaJIbHBIX TpemyH. [103TOMy B TakMX KOHCTPYKIMSAX TPAJULHOHHO TPHMEHSETCS CTep)KHEBas apMmarypa
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kiacca A400 (A-III), kotopast yaoBieTBopsieT TpeboBanusiM 1. 1.16 u tadu. 2 [1]. [IpumeHeHue xe B Kaue-
cTBe paboueli, BBICOKOIPOYHOW apMaTyphl C TOJIHBIM HMCIIOJb30BAHUEM €€ IMPOYHOCTHBIX CBOWCTB, HAIPHU-
Mep, kiaccoB A600 (A-IV) u A800 (A-V) BO3MOXXHO TOJIBKO B BHJIE IIPEIBAPUTENILHO HAMPSDKEHHOM apMa-
Typbl. D(GQPEKTUBHOCTD >KeNe300€TOHHBIX KOHCTPYKIMH (TIPH NPOYMX PaBHBIX YCIOBHMI) HOBBIMIACTCS C
NPUMEHEHHEM JUIs UX apMHUPOBaHMS apMaTypHBIX CTajel ¢ 0ojee HU3KOH yAeIbHONW CTOMMOCTBIO (OTHOIIIE-
HHE LEHbl K pacyeTHOMY CONpOTHBIICHHIO). OnHako, 3(p(heKTUBHOCTh TAaKUX KOHCTPYKLHUH 3HAYNUTEIHHO
CHIDKaeTcs 3a cueT crenupuyecknx TpeboBaHWi (CHenmaibHbIE OmaxyO0odHble (HOpMBI, 000pyAOBaHHE U
yCTpoOicTBa ISl IPEBAPUTEIHFHOTO HANPSDKEHNS BHICOKOIIPOYHON apMaTyphbl, TOTOJHUTEIPHOE KOHCTPYK-
TUBHOE apMHUPOBAHUE U JIp.), IPEABIBISEMBIX K IPEIBAPUTEIHFHO HAMPSHKEHHBIM KOHCTPYKIMAM. V3BecTHO,
4YTO B KOHCTPYKLHUSIX C NPEIBAPUTENBHBIM HANpPSHKEHUEM 3HAYMTENBPHO OTAAISIET MOMEHT OOpa3oBaHUS
HOPMAaJIbHBIX TPELINH, MOBBIAETCS )KECTKOCTh U APYTHe IKCIITyaTallMOHHbIE Ka4ecTBa. TeM He MeHee, o-
OuThCS OTIATIEHNE MOMEHTA 00pa30BaHNsl HOPMAJIbHBIX TPEIIHH, TOBBICUTH TPOYHOCTD, TPELIMHOCTOHKOCTD
1 Y)KECTKOCTB C UCITOJIb30BAaHHEM BBICOKOIIPOYHOM CTEPXKHEBOW apMaTyphl 0€3 NMpeBapuTeIbHOTO HalpsiKe-
HUSI BOBMOXKHO C MPUMEHEHHEM KOHCTPYKIHMH YaCTHYHO WJIM MOJHOCTBIO (IO BBICOTE MONEPEYHOTO ceve-
HUS1) U3TOTOBJICHHBIX U3 cTajgeduopodeToHa.

OTedecTBEeHHBIMH 1 3apyOeKHBIMH HCCIICIOBATEINISIMHA YCTAHOBIICHO, YTO cTane(huOpoOeToH Ha OCHOBE
TSDKENBIX M MEJIKO3EPHUCTHIX OSTOHOB ¢ XaOTHYHBIM paclpesaeneHrneM GuoOp ¢ 00BbEMHBIM MTPOLIEHTOM ap-
MupoBaHus oT 1% 10 2% u naxke Gosee, CynIEeCTBEHHO MOBBIMIAIOT PACTSHKUMOCTD, IPOYHOCTD M TPEIINHO-
CTOMKOCTh TI0 OTHOLIEHWIO K MCXOAHOW Marpuipsl. IlosToMy mprumeneHue craneduOpoOeTOHA MO3BOISIET
CYIIECTBEHHO YIYyYIINTh SKCIUTyaTAllHOHHBIE CBOMCTBA )KEJIE€300€TOHHBIX KOHCTPYKIMH C 30HHBIM CTaJe-
(huOpoOETOHHBIM apMUPOBAHUEM.

B nccnenoBanusx, MpoBeACHHBIX aBTOpaMU AAHHOW CTaThU, OBLIN UCIIBITaHBI M3rHOaeMble Keae300e-
TOHHBIE OAKM C 30HHBIM CTaNehrOPOOECTOHHBIM apMHUPOBAaHHEM, /I B Ka4eCTBE PACTSIHYTHIX pabOuMX
CTepKHEW ObLTa MPHMEHEHa BBICOKOMpPOYHas apMaTtypa kiacca A600 (A-IV) 6e3 mpenBapUTEIBHOTO Ha-
npspkenust. Kak ormewaer npogeccop B.M. Mopozos B [2] «B 1978 r. B JIeHHMHIpaJICKOM HHXEHEPHO-
crpoutenbHoM nHctutyTe (HbiHE CIIOI'ACY) acnupanTom kadenpbl jkelle300eTOHHBIX Y KAMEHHBIX KOHCT-
pykuuii MLII. JleoHThEBBIM OBUIN, ITO-BUAMMOMY BIIEPBBIC, IIPOBEAEHBI YCIICIIHbIE ONBITHI ¢ OaJIKaMu, ap-
MHUPOBaHHBIMH MTOJIBYATHIMH CTAJIBHBIMHU (prOpaMu U BBICOKOTIPOYHOH apMaTypoit kiaacca A600 (A-IV).».

Meronuka, mporpaMmMa ¥ HEKOTOpBIE PE3YJIbTAaThl TaHHBIX HCCIIEIOBaHUH M3JI0KeHa B padoTtax [3, 4].
Bruto ncmprtano detsipe (1O ABE TS KaXXIOTO BHIA CTANBHOW (HUOPHI) jKeIe300€TOHHBIX OaKH, apMUpPO-
BaHHBIX BSI3aHHBIMH IIPOCTPAHCTBEHHBIMH KapKacaMH ¢ paboueil apMaTypoi U3 JByX CTEp)KHEH JHaMeTpoM
12 MM kmmacca A600 (A-IV). Kpome Toro, B TaHHBIX KOHCTPYKIIHSX IO BCEH ee JJIIHE HIKHEU 30HBI YacTh
00BIYHOTO OCTOHA 3aMEHsIAaCh ClIoeM crajieduOpodeToHa HOMHHAIBHON TodmUHONH 60 MM. B kadecTBe
(brOpOBOIT apMaTyphl UCIIOIB30BAIUCH (DUOPHI U3 CTAIBLHOM TOHKOW MPOBOJIOKU C HACEYKOIl JIBYX JAUaMET-
poB 0,25 mMm mpu gymmee 25 MM (cepust BOXKDB — VI — 6) u 0,40 mm nipu ymmae 40 MM (cepust BOXKB — V —
6). O0beMHBIN MPOLEHT (HUOPOBOTO apMUPOBAHMS JJIsi 000MX BHIOB (HOP OBLI OJUHAKOBHIM M PAaBHBIM
2 %, a MPOIICHT apMUPOBaHUsI ISl paboueli pacTsaHyToi apmatypsl — 1,13 %. [ u3rotoBiieHHs] OOBIYHOTO
OeroHa u craneguOpoOeTOHA MPUMEHSIICS OJMHAKOBBII COCTaB, HOPMATHBHAS MPU3MEHHAsI IPOYHOCTh KO-
Toporo cocrasisuia 21,3 MIla, a HopMaTHBHas TPOYHOCTH ctanepndpodeToHa Ha pactshkenue — 6,1 MIla.

AHanu3 pe3ysbTaToB UCIIBITaHKs OAIOK ¢ 30HHBIM cTaleuOpOOETOHHBIM aPMUPOBAHHEM B COUETAHUN
CO CTEp>KHEBOW BBICOKOIPOYHOW pacTsIHyTOW apmarypoii kimacca A600 (A-IV) Ge3 mpenBapUTeNbsHOTO Ha-
TPSDKEHUS TTOKa3all, 9To:

. MOMEHT 00pa30BaHMsI HOPMAJIBHBIX TPELIUH HOBBIIIAETCS B 2,5...3 pas3a 10 CpaBHEHHIO C 3TAIIOHHBI-
MH (5keNie300eTOHHBIMH) OaTKaMu;

. 00pa3oBaHue M PACKPBITHE NEPBBIX HOPMAIBHBIX TPELIMH MOXET HAaOJI0AaThCs IMOO TOJIBKO B CJIOE CTa-
neudpodeToHa (TpH STOM HOPMAJIbHBIE TPEIIMHBI UMEIOT (POPMY «KJIMHAY), THOO0 B ClIoe 00bIYHOTO Oe-
TOHA PACTSHYTOH 30HBI (IIPH TOM HOPMAJIBHBIE TPELLIUHBI UMEIOT (POPMY <UIMH3BD»), THOO OJHOBPEMEHHO
B 000MX MaTepHaiax pacTsIHYTOH 30HbI C COBMEILEHHE 00enX (hOpM TPELINH B 30HE NX KOHTAKTa,;

. Ha 45,9...55 % moBeIIaeTcs NPOYHOCTh HOPMAJIBHBIX CEYEHHUIl B 3aBUCUMOCTH OT AMaMeTpa CTalb-
HOHU (QUOPHI, YeM MEHBIIIE TUaMETpP, TEM BBIIIE IIPOYHOCTH;

. 3HAYUTEIHHO IOBBIIIAETCS KOJIMYECTBO HOPMAIBHBIX TpelyH (B 3,5...4,5 pa3a) Ha eMHUILLY IJIHHBI
0ayKu B 30HE «YHUCTOTO M3ruday. [Ipuuem MponucxXoauT yBeIndeHUE KOINYECTBA TPEIIMH KakK B CII0Oe
cranepudpoOeToHa, TaK U B OOBIYHOM OCTOHE PACTSIHYTOH 30HBI;

. 3HAYUTENBHO, B 4...6 pa3 yMEHbIIACTCS MIMPUHA PACKPBITHS HOPMAIBHBIX TPEIIMH B CII0€ cTaneud-
pobeToHa 1 B 1,5...2 pa3a B OOBIYHOM OETOHE PACTSHYTOW 30HBI MEXKIy HEHTPaTbHON OCBIO M 30H-
HBIM CJIOEM IT0 CPABHEHHIO C ITAJOHHBIMHU (KEJIe300CTOHHBIMHE) OaTKaAMH;
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. HaJIMYHe ciIosl cTalierOpoOEeTOHA M BEICOKOIIPOYHOI MPOIOJIBHOM PacTsIHYTOH CTEp)KHEBOI apMaTy-
psl ki1acca A600 (A-IV) cymiecTBEHHO 3aMeUIsIeT pOCT HOPMaJIBHBIX TPEIMH MO BBICOTE CEYEHUs, a,
CJIeI0BaTeIbHO, MEHbIIIE BEJIMYMHA IIPOTHOa U BhIIIE KECTKOCTH OaJIoK;

. OTHOCHTENBHBIEC JeOpMaliil pacTsDKEHHST BRICOKOIPOUHOU apMaTypsl kiacca A600 (A-IV) B ban-
Kax npy u3rue mepe paspylieHneM J0CTHraI 3Hauenuii He Menee 300-107 e. o. 1., pu 5TOM ImH-
pHHA PaCKPBITHS HOPMAIBHBIX TPEIINH B cTanepuOpoOeTOHE yIoBIeTBOPsIa TpeboBanmsM 11. 4.2.8 u
Tabn. 4.1 [5], a B 00b19HOM O€TOHE pacTsIHyTOH 30HEI —IT. 1.16 1 Tabm. 2 [1].
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Puc. 1. Hlupuna packpeimus mpewut 6 pacmsanymoti 30He uzeubaembix jHcene300emoHHbIX INeMEHMO8, APMUPOBAHHBIX
svicokonpouroii apmamypoii A600 (A-1V), npu o3 = R ¢ pasnuynvim npoYeHmom apmMupo8anus pacmsaHymoul 30Hsl
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Puc. 2. Hlupuna packpvimus mpewjun 6 pacmsHymou 30He u32ubaemvlix Hcene300emoHHbIX INeMEHMO8, APMUPOBAHHBIX
svicokonpounoii apmamypoii A600 (A-1V),: 1 —o,=R,; 2 —0,= R;— kRy,; 3 — 0= Ry— Ry
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Puc. 3. lupuna packpeimus mpewur 6 pacmsaHymou 30He u3eubaemvlx Hceie300emoHHbIX INEMEHNO08, APMUPOBAHHBIX
svicokonpounotl apmamypoti A800 (A-V),: 1 —6,= Ry, 2 —0,= Ry— kRp; s 3 — 0, = Ry— Ry

Ha ocHoBaHuM 3KCTIEpUMEHTANIBHBIX UCCIIEAOBAaHUM U aHAIN3a MOIY4YEeHHBIX PE3yIbTaTOB, MOJIyUEHBI
AQHAJIMTUYECKHE 3aBUCHUMOCTH, KOTOpBIE IMO3BOJIAIOT NPOrHO3UPOBATh COBMECTHOE MPHUMEHEHHE BBICOKO-
NIPOYHOI CTEPXKHEBOW pacTsAHyTOH apmarypsl kiaccoB A600 (A-IV) nu A800 (A-V) B coueTaHum ¢ 30HHBIM
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(mosHBIM) cTaneduOpobeToHHBIM apMupoBaHueM. [1o mpeaaraeMbIM 3aBHCUMOCTSIM MOKHO TIPOTHO3HMPO-
BaTh JIMAINa3oH MIPUMEHEHHS JUaMeTpoB apMarypsl kiaccoB A600 (A-IV) u A800 (A-V) B 3aBUCHMOCTH OT
CIIEIYIOILETO:

. BHJA COTPOTHUBICHUS (M3rH0, BHEIEHTPEHHOE PACTsHKCHHE ITH COKATHE);

. MIPOIIEHTA APMUPOBAHUS ceYeHHs (TI0 TUIOIMIAN) IPOAOIEHON BEICOKOIPOYHOH apMaTypoi 6e3 mpe-
BapUTEIHHOTO HAIPSKCHUS,
mporerTa ¢udpoBOro apMupoBaHus (10 00BEMY);
Buza (UOPOBOH apMaTyphl U €€ IPOYHOCTHBIX XapaKTEPUCTHK;
BU/Ia, IPOYHOCTHBIX U 1e()OPMATHBHBIX XapaKTEPUCTUK MaTPHILIbI;
BU/1a, TPOYHOCTHBIX U 1e()OPMATHBHBIX XapaKTEPUCTUK cTallepuOpoOEeTOHA;
OT OrpaHWYEHHI 0 PACKPBITHIO HOPMAIIBHBIX TPELIHH B OeTOoHE U cTanedudpodeToHe.
Ha puc.1 u puc. 2 npencrasiens! rpadUuecky aHAIUTHYECKE 3aBUCHMOCTH 0€3 ydeTa M C yueToM
paboThI Ha pacTsDKeHue ci1os U3 cTaineduopodberona it apmartypsl kiiacca A600 (A-1V) 6e3 npenBapuTess-
HOTO HalpsDKEHHs B JUara3oHe JOMYCTHMOW IIMPHHBI PACKPHITHS HOPMAaIbHBIX TpeimuH. Ha puc. 3 npen-
CTaBIJICHBI aHAJOTWYHBIE 3aBUCUMOCTH C YIeTOM paboThl ctanehuOpoOeToHa pacTIHYTONH 30HBI TOIBKO IS
apmatypsl K1acca A800 (A-V) 0e3 mpeaBapuTeNT-HOTO HATIPSKEHIS.

W3 npuBenennsix rpadukoB (puc. 1 u puc. 2) ciemyeT, 4To €Clid He YUYUTHIBATh COBMECTHYIO paboTy
cranepudpobeToOHa M CTEPKHEBOW BBICOKOMPOUYHON apmarypsl kiacca A600 (A-IV) mpumensemyro 6e3
IpeIBapUTEIBHOTO HAIIPSDKEHNUS, TO IPH Kodddunuente apmuposanus 1o mwiomaznu 0,01 (1,0 %) BozMoxHO
UCIIOJIb30BaTh TONIbKO auameTp 10 Mm. Ecnu yuecTs nx coBMECTHYIO paboTy BIUIOTH J0 pa3pylieHus (puc.
2), TO B 3aBUCUMOCTH OT IIPOYHOCTH CTalerOPOOETOHHOTO CIIOSI, MOXKHO TIPUMEHHUTH AuaMeTpbl oT 10 MM
110 18 MM JaHHOTO KJlacca BHICOKOIIPOYHOI apMaTypsbl 0€3 ee IpeIBapUTEIbHOI0 HAPSHKEHHS.

Hcnonp3oBanye BBICOKONPOYHOM apMaTypsl kiacca A800 (A-V) 6e3 mpeaBapUTEBHOTO HaIpsDKe-
HUS TIPH YCIIOBUH €€ COBMECTHOW paboThI co cioeM cranedudpoberona, npu koddduimenTe apMupoBaHust
o trommazu 0,01 (1,0 %) Bo3amoxkHO aiist tuametpoB 10 MM u 12 MM (puc. 3).
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The basis of the road network is the network of the main car roads, connecting between it self
large administrative, industrial and cultural centers. On regime of the moving the traffic facilities on en-
trances to the towns of large influence the frequency of intersections and adjoin. On measure of the ap-
proximation to city entrance to him intensity of the motion increases in 1.5-4.5 times in comparison with
suburban areas of main roads. At the entrance to the city for the working days of the week is character-
ized by mixed composition traffic flow. More over him change on weekdays and on measure of the ap-
proximation to border of the city. The area directs adjoin to the city perform the role connecting part be-
tween town road network and the peripheral area of the suburban roads. Exactly the most complex con-
ditions form on these area for organization and regulations of the motion, provision his safety, purposes
planning features.

OcHoBOM JIOpO)KHOﬁ CCTU ABJACTCA CETb MarvuCTpajbHbIX aBTOMO6I/IJ'II)Hle JA0por, COCANHAIOMINX
MeXay co00i KpyIHbIe aAMUHUCTPATHBHBIC, IPOMBIIIJICHHBIE U KYJIbTypHbIE IIEHTPhl. Ha pesxum nprkeHus
TPAHCIIOPTHBIX CPEJCTB Ha MOAbE3/Iax K ropojaM OOJbLIOE BIMSHHE OKa3bIBAaCT YAcTOTa IEPECEUeHHH W
npumbikaanii. [To Mepe mpubIKeHns: K ropoay Ha IMOoAbe3ax K HeMy HHTEHCUBHOCTD ABHKEHHSI BO3pacTa-
et B 1,5-4,5 pasza mo cpaBHEHHIO C 3aTOPOJHBIMH yYaCTKaMH MarucTpaibHBIX Jopor. Ha mompe3max x ropo-
JaM JJis pabounx JHEeW HeJenw XapaKTepeH CMEIIaHHBIH COCTaB TPAHCIIOPTHOTO MOTOKa. [Ipuaém oH m3me-
HSIETCSI 110 JHAM HEJEIH U 110 Mepe IPUONMKEHNs K TPaHUIle TopoJa. Y JacTKH HEIOCPEACTBEHHOTO IPUMBI-
KaHHUsA K ropojaM (Moabe3sl K TOpoaM) HCIIONHSAIOT POJlb CBSA3YIOLIEr0 3BEHA MEXIy TOPOJCKOIN JOpOX-
HOM1 ceThbIo 1 Nepu(epHiHBIMU Y4aCTKaMU IIPUTOPOAHBIX HOPOr. IMEHHO Ha 3THX Y4acTKax CKJIa[bIBAlOTCS
CaMBbIC CJIOXKHBIC YCJIOBUA IUIA OpraHu3allvi U peTyJIMpOBaHUA IABUKCHUS, o6ecnequI/m €ro 6e3OHaCHOCTI/l,
Ha3HA4YCHU IJIAHUPOBOYHBIX XapPAKTECPUCTHUK.

3agaum Makpo- U MUKPOMOAENMpPOBaHusi

B pamkax MakpoMOAEIUPOBaHUS PEIIAIOTCS CIECAYIOIINE 3aJaun:
OmnpeneneHne HArpy3Ky Ha OTJEIBHBIE CETMEHTHI TPAHCIIOPTHOM CETH;
Pacuér npeanonaraemoro nepepacnpenencHus NOTOKOB TPAHCIIOPTa IPU U3MEHEHUM CTPYKTYPBI CETH;
3.  Pacuér BausHUS BBEIEHUS SKOHOMHUYECKUX CAHKIMK HA HCHOJb30BaHUE DPAa3JIMYHBIX CErMEHTOB
TPaHCIIOPTHOM CETH;
4.  Pacuér mepepacrnpeIeieHus IOTOKOB TPAHCIIOPTA MPH JOOABICHUN HOBBIX.

MukpomoenupoBaHKe, B CBOIO OUEPE/lb, PEIIAET 3aJauu MOJIYyYeHUS TOUHON TPAEKTOPUH JIBHXKEHUS
¢ y4€TOM CpEICTB OpraHW3alU{ JIBUXKEHUS, HANPABIECHUH IBMKEHHS IO MOJ0CaM, BO3MOXKHOCTH Mepe-
CTPOCHUS MEXITy TIOJIOCAMH, HAIMYIHS aBapUHHBIX CUTyarwid u 3aTopoB [1]. Taxxke pemaercs 3amada Moie-
JIMPOBaHUS ABMKEHUS TPAHCIIOPTHBIX CPEACTB O BUIAM.

N -

MocTaHoBKa 3apaun

TpebyeTcs MOACYNTATH KOTUYECTBO BO3MOXKHBIX KOH(IIMKTHBIX CHUTYyallui U YPOBHU 3arpy3KH JIOPOT
B HanpasieHun «Ctapsiii MocT» — «HoBBII MOCT» 10 JieBoOepexbio ToMu B CiTydasix:
. JIO CTPOMTEIBCTBA IPOCKTHOM JOPOTH (HA KOJbIlE, HanpasieHue 1-2, cM. puc.l, a);
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. IOCTIC CTPOUTEIbCTBA (HA KOJIBIIEC, HAIPABJICHUE 1—2; Ha IMPUMBIKAHUAX, 00pa30BaBIINXCS BCIICICT-
BHE CTPOUTEIILCTBA).

BxoHBIMEU MMapaMeTpamMu 3a/1aud CITyKaT:

MUHHAMAJIbHAsE ¥ MAKCUMAJTbHAsl CKOPOCTH [0 PACCMATPHUBAEMbBIM JIOPOTaM;
9KCIEPUMEHTAIIbHBIC MHTEHCUBHOCTH Ha JIOPOrax;

BPEMEHHOI MHTEPBAJI, 33 KOTOPbIil HYXKHO MOJICYMTATh KOIMYECTBO KOH(IMKTHBIX CUTYalINH;
cpenHue rabapuTel aBTOMOOMIEH k-ro Tuma [2]:

1-BIi1 THIT: IETKOBOI aBTOMOOMIIB 4166X%1620 MM,

2-0¥ TUII: TPY30BOI OOPTOBOI aBTOMOOMIBL 5708%2200 MM,

3-nii Tar: Gypron 13350x2630 mm, 4-p1it Trm: aBToOYyC 10970%2530 MM.

®  TIPOIICHTHOE COJCPIKAaHKE aBTOMOOMIICH B TPAHCIIOPTHOM MOTOKE A-I'0 THIIA.

Anroputm MoaenupoBaHus.

Pacuem epemennvix unmepeanos mexicoy agmomoouamu.

MaremMaTiHuecKoe OMUCAHUE PACHpPEAEICHHs UHTEPBAIOB IIPHU IOMOIIM HEKOTOPOIO pacIpeieacHuUs
BEPOSITHOCTEH SIBJISIETCS. OCHOBOMW JJIsl TeHEpalMy MOCTYIUICHUs (MOSIBJICHHS) aBTOMOOWIIEH MpHU M3y4YEeHUH
Ppa3JIMIHBIX TPAHCITOPTHBIX chyauMﬁ IIpy NOMOUIX MOACINPOBAHUS.

C y4€TOM BEpOSITHOCTHOTO (CTOXAaCTHYECKOI0) XapaKkTepa J0pPOKHO-TPAHCIIOPTHOTO Ipoliecca rexHe-
panus NOCTYIUICHUS] aBTOMOOMIIE OCHOBaHA Ha MCIIOJIb30BaHUN CITyYalHBIX (TaK Ha3bIBAEMBIX MCEBIOCIY-
YalHBIX) yrcelsl. Hamu McIob30Baioch 3KCIOHEHIIMAIBHOE pacTIpe/ieIeHHUE.

OCHOBHOE ypaBHEHHE, HCTIOIB3YEMOE JUISl paciéTa HHTEPBAIOB MEX/Ly aBTOMOOWIISIMU TIPH UX TTOSIBIIE-
HUH B CTBOpE HAONIIOIaeMOro Mecta Ha jopore, umeeT Bun A=y(—InR), rae & — BpeMeHHOI WHTEpBaI MEKIY
aBTOMOOWISIMH B TIOTOKE; Y — CPEIHUN HHTEPBAI MEX,y aBTOMOOMIISIMI; R — CITydaifHOe 4HciIo, CM. puc.l, 6).

wandinnm

Ko

reseparpa R

eerMucnerne (-InR)

rowdmaon

pacHéT HHTepEana h

a) o)

Puc.1. a) Konvyesoe nepeceuenue. Toukoii nunueii 0603HaueHbl NOMOKU OBUICEHUSL ABMOMOOUTELL.
6) bnok — cxema eenepayuu nocmynienus agmomoodunell 8 3a0aHHBLL CMEOP ABMOMOOUTLHOU DOPO2U.

W3 npearonoxeHuss MHTEHCUBHOCTH JBIDKEHUS Ha ydactke goporu «Tomck-Kaprara-Konmameso»
N=4000 aBT1/cyT. OBLTa OCYIIECTBIICHA TeHEPAIHS ITOCTYIUICHUS aBTOMOOMIIEH ¢ TIOMOIIBIO TIPEICTAaBICHHON
MaTeMaTHYECKON MOJIEIIH.

CpenHuil HHTEpBAI MOCTYIUICHUS aBToMoOmIei y=21,6 c¢. Ciry4aifHble Yncia IMOydeHbl B IPOTpaM-
Me ¢ ucnonb3oBanueM ¢ynkiuu random. R;=0,12600; 7,=21,6(—(-2,07147))=44,744c;

R,=0,87530; h,=21,6(—(-0,13319))=2,877c; R:=0,62703; h;=21,6(—(—0,46676))=10,082c;
R=0,37701; hs=21,6(—(—0,97548))=21,07c; Rs=0,41412; hs=21,6(—(-0,88160))=19,043c.
Anzopumm mooenuposanusn 014 NPUMbIKAHUA
AJ'IFOpI/lTMI)I MOJCIIMPOBAHUA MPHU IIPABOM U JICBOM IMOBOPOTAxX pas3jindaroTCsa B CBA3U C TCM, YTO IIpU
MPaBOM [TOBOPOTE Ha IEPECEUEHUN CYLIECTBYET OJHA KOH(IMKTHAs TOYKa, a PH JIEBOM ITIOBOPOTE HX JIBE.
ITpu npoeszne B HanpaBienun «Ctapblii MocT» — « HoBBII MOCT» 110 J1€BOOEpexbi0 ToMH OBOPOTHI Ha MPHU-
MBIKaHHSX TOJBKO MPaBbIE, CM. PHC.2, @).
AJNTOpUTM MOJEIMPOBAHMS COCTOUT M3 CJICAYIOLINX JTAIOB:
1) 1pu MOMOIIN AaTYMKA CIYYaWHBIX YHCEN, HCIOIB3ysS HOPMAIBHBIA 3aKOH pacIpeneieHus (T. K. GakTu-
YECKOEe paclpe/ielieHne CKOpOCTel MBIKEHUS 0UY€HBb OJIM3KO K HOPMAIIEHOMY, CM. PHUC.2, 6), TTOTydaeM
3HAYEHMS CKOPOCTEH U1l aBTOMOOMIIEH, IBIDKYIIMXCS 1T0 PACCMAaTPHUBAEMBIM JIOPOTaM;
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2) Ilepecedyenue mpencraBiseTcss B BHIE CHUCTEMBl OCEH KOOpAMHAT, TOTAA TOYKA IepeceueHHs: Oyaer
nmets koopauHathl (0,0). B Toukax (X, 0) un (0, X) ¢puxcupytores nonepeunsie ceuenus: gopor. Ilycrs
nepBast rapa «aBToMoOmIIeH» OyaeT HaunHaTh JBIKeHne oT Touek (X, 0) u (0, X), cM puc.3, a);

v My dinsacpor :
E i
k: "
\ Mpormmos maparse Y
\‘. . (;»mm:npo: \ g :
s \ P+
[PA— 20
; "]
! L]
‘ 5
g 1
'
i
1 W Mpesrireacpor
b k | l ! ! 1 |
A _Y ! 1 I I T T T
0

= 40 50 60 0 $0 90 100V, gy

a) d)

Puc.2. a) I'pagh — cxema nesobepesrcva Tomu.
6) Teopemuueckoe (1) u paxmuueckoe (2) pacnpedenenus ckopocmeri 08UIHCEHUSL.

3) paccuuThIBacM BpEMEHHBIC HHTEPBAIBI MEXAY aBTOMOOWISIMHU, UCTIONB3Ys JTATIUK CIYIaWHBIX YHCEN C
AKCIOHEHIIMATBHBIM 3aKOHOM PacIpeeiICHUS;

4) cunTaeM BO3MOXKHBIE KOH(IMKTHBIE CHUTyalH. PaccMaTpuBaeM KaAbIi «aBTOMOOWIIBY», KOTOPBIA
JBHKETCS TI0 MPUMBIKAHHIO: CIUTaeM BpeMs, 3a KoTopoe oH nobepércs 10 TOUKH (0, [ypun/2+ Winan/2),
rae lypuy — JUIMHA aBTOMOOMIIA, JBHIKYILETOCS MO NPHMBIKAHUIO, Wrye, — IIMPHHA aBTOMOOWIIS, JBUKY-
LIErocs 1o IJIaBHOM J1opore.

TIpH3HAKOM Hamidms KOHMIHKTHOM CHTyaIH CIyXkuT yenosue: abs(dis)<I, . /2+w, /2, rae dis —

npum

pacCTosiHUE OT LECHTPpa ((aBTOMO6I/IJ'IH», JABWIXKYIIETOCA 110 IJIaBHOI Aopore 10 TOYKH (O, 0), lrnaa — JJIMHA «aB-

TOMOOMIIST», IBMKYILETOCs 110 TIIABHOH TOPOTE; Wypy — IIMPHHA «aBTOMOOHIIS», IBHKYIIETOCS IO MPUMBIKA-
HUIO, CM. pHC.3, 0).

dis
2naenas doposa -
(.00 (0.0 2NaaHan dopoia

(O]

APUMEIRAHIE

'
Es
=2
£
g
3
!

=
a) 6)
Puc.3. a) u 6) Cxemoepammul 015 pacuéma 603MONHCHBIX KOHDIUKIMHBIX CUMyayuil

AnrOpMTM MoAenupoBaHuAa AnA KonbLeBoro nepeceyYeHuns

Ha koublieBOoM niepecedeHnr IpH YMCIIe MPUMBIKAIOIIUX JIOPOT, PABHOM Y€THIPEM, CYIIECTBYET MH-
HUMYM Y€ThIpe KOH(QIUKTHBIE TOUKH (CM. puc. 1, a).

YeMm OoJibliIe TOJOC IBHYKCHUS HA KOJBIIEC, TEM OOJIbIIC KOH(PIUKTHBIX TOYCK, TAK KaK M3-3a CMCHBI
MOJIOCHI JIBUXKCHUS MOTYT BO3HUKAThH JOMOJHHUTEIbHBIC KOH(GIUKTHBIC CUTYAl[MH. ECIM BOAMTENIO HYXHO
MpoexaTh 1O KOJIBILy B HampaBieHUHA 1—2, TO, HE3aBUCHMO OT KOJHMYECTBA IMOJIOC JIBHIKCHHUS, CYIIECTBYET
TOJILKO OJIHA KOH(IMKTHAS TOYKA, TaK KaK MPH BBE3/Ie HA KOJBIO BOJAUTENb OYAET HaXOIUTHCS HA MPABOU
MoJIOCE JBIDKCHHS, 8 BPeMs MPHUCYTCTBUS HA KOJbIE OyAeT MUHHMAIBHEIM. B CBSI3UM ¢ 3THM, HET CMBICIA
MEHSTh TOJIOCY, TaK KakK IO MPaBHIaM JOPOKHOTO JABIKCHHS «yXOIUTH» C KOJbIA HYXKHO C KpallHEeH mpa-
BOIi moJiockl. Ecnu ke Hy)KHO mpoexaTh B HampasieHuH 1-3, TO 4MciI0 KOH(IMKTHBIX TOYEK BO3PACTaeT
MHUHHAMYM JI0 JBYX (MOeT ObITh OOJbIe, TAK KaK B 3TOM HAMPABICHUH MPH [BIKCHUHU 10 KOJbILY €CTh
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BEPOSATHOCTh CMEHBI TIOJIOCHI); B HANpPaBICHUU |—4 YUCIIO KOH(IUKTHBIX TOYEK BO3PACTACT MUHHMYM JIO
TPEX, B CBS3H C TEMH K€ COOOPaKCHUIMHU.

JIBrO>KEeHUE 10 KOJBIY aHAJIOTHYHO JABIKEHHUIO IO MPSMOM C TOYKH 3PCHHUS JAHHOTO MOJICIIAPOBAHUSL.
[IpencraBuM KOIBIO B BUE IPSMOU (CM pHC. 4).

FO R UTIRPR T FOH (UILHFH AR HOH UTIRIIFCER RO TR
mawra f o 2 mayEa 3 manka 4

/7 /7 /7 /7

1 2 3 4
Puc. 4. Konvyesoe nepeceuenue 8 pazeépHymom uoe

BunHo, 4To 1pu 01HOM MOJIOCE ABMKEHUS, [TOJIy4aeM O4YEPEb U3 MPOCTEHILNX NEPECEUEHUIN — IpHU-
MBIKaHUH. B ciydae, xorza 3agaHHoe HampasieHHE 1—2, alropuT™M HCIOJIB3yEeM TaKOW Xke, YTO U IS MPHU-
MbIkaHu#. J{ist HanpaBnennii 1-3, 1—4 B OCHOBE JIGKUT TOT )K€ AJITOPUTM.

Takum 00pa3oM, pe3ysbTaThl MOKa3aiH, YTO KOJIMYECTBO KOH(IMKTHBIX CUTyalWil BO3pacTaeT MpH
CTPOUTEIBCTBE HOBOW JIOPOTHM, OJHAKO TOTO MOXKHO H30€XkaTh, €CIIM CHENaTh JIByXYPOBHEBbIC Pa3BsI3KU
npu npuMbikaHuu K fopore « Tomck-Kaprana-Konnameso» n k «O0be3jHO# goporey.

Cnucok 1uTepaTypsl
1) Cksopuos A.B., Ilocnienos B.U., boiiko B.H., Kpsicun C.I1. I'eonndopmanioHHble cUCTEMBI B J0-
poxHoii otpaciu. M.: MadopmasTonop, 2005. 422c¢.
2) Kparkuit aBTOMOOMITBHBIH cripaBoyHUK. — M.: Tpancmopr, 1983r.
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TEXHONOIMMYECKWUE PELLEHWA NONYYEHUA KYBOBUAHOI O LLEEBHA
B KITACCUYECKWX KOHYCHbIX APOBUNKAX

A.A. Kosanes
Hayunwiii pykosooumenn: doyenm, k.m.n. B.B. [lombposcrui, k.m.n. @.®. Kupuinos

Tomcxuil 20¢y0apcmeentviil ApXumeKmypHO-CIpOUmMeibHbLL YHUSepcumen,
634003, 2. Tomck, nn. Consanas, 2
E-mail: kovalev-aleksei @mail.ru

TECHNOLOGICAL SOLUTIONS OF PRODUCTION CUBIC SHAPED CRUSHED STONE
IN CLASSICAL CONE CRUSHERS

A.A. Kovalev
Research supervisor: Assistant Professor. V.V. Dombrovsky, Assistant Professor F.F. Kirillov

Tomsk State University of Architecture and Building
634003, 2 Solyanaya square, Tomsk, Russia
E-mail: kovalev-aleksei @mail.ru

One of the basic materials applied in construction, is crushed stone. Its manufacture is carried
out with the use of nonmetallic stone materials that require processing, in particular, changing the size,
which is achieved by crushing.

In modern conditions of building materials manufacture, requirements to grain structure of
products of crushing are essentially toughened. It concerns, raw material for cement manufacture, fine
concrete aggregates. It is connected with the fact that the quality of crushed stone considerably influ-
ences the consumer properties and durability of building materials. It especially concerns the crushed
stone applied to making the top layers of road, directly receiving high mechanical loadings from the
moving transport.

At the same, time manufacturers of modern crushing equipment declare , that traditional cone
crushers of the fine and average crushing are not fit for making high-quality crushed stone.

However, changing the design of cone crushers by giving limited mobility to external cone, al-
lows to improve the characteristics of cone crushers and the quality of crushed stone.

OIHEM M3 OCHOBHBIX MAaTEpPHAJIOB, IIPUMEHSIONIUXCS ISl CTPOUTEIILCTBA, PEKOHCTPYKIIMU, PEMOHTA
aBTOMOOWJIBHBIX JIOPOT, MMPOU3BOJICTBA OCTOHA W Kelle300eToHa sBisiercs mebeHb. OT KauyecTBEHHBIX Xa-
PaKTEpUCTHK MICOHS 3aBUCAT OTPEOUTENBCKHE CBOWCTBA aBTOMOOWIIBHEIX JIOPOT, IIPOYHOCTh OSTOHOB.

B coBpeMeHHBIX YCIOBHUSX MTPOM3BOACTBA CTPOUTEIILHBIX MATEPHAIOB CYIIECTBEHHO N3MEHEHBI Tpe-
OoBaHUS K Ka4eCTBY IMPOAYKTOB U3MenbdeHus. [1o hopme 3epHa meOeHb perTaMeHTHPYeTCsl TPeOOBaHUAMEI
m. 4.3.2 TOCT 8267-93 B 3aBHCHMOCTH OT COJACPKaHMUA B HEM 3€PEH IDIACTUHYATON (JICIIagHON) M UII0Ba-
TOoH hopMmeL. [1]. B CBS3M ¢ 3THM IpPUOPUTETHBIM HANPABICHHEM IPOM3BOJACTBA IIEOHS CUMTACTCS BBIITYCK
MPOAYKIUH KyOOBUIAHOM (POPMBL.

B Hacrosiiee Bpemst NoTpeOHOCT B KyOOBHIHOM I1ieOHE B Hallleii crpaHe yaosierBopsiercs: Ha 20-30%.

®dopma 3epeH IpoOIEHOr0 MaTepralia ONpeAeNsIeTcs TeKCTYPHO-CTPYKTYPHBIMH OCOOEHHOCTSIMH HC-
XOJ/IHOW FOPHOM TOPOJIbI, HCIIOJIb3YEMBIM 000PYIOBaHUEM U TEXHOJIOTHEH TIEPePadOTKH.

OnTrManbHas U30METpUYHAsS KyOooOpasHas opma co3laeTcs B arperarax yAapHOTO JICHCTBUS —
MOJIOTKOBBIX, YAapHO-IIEHTPOOCKHEBIX NpoOmiIKax. B To e BpeMs CUHMTAeTCs, YTO MPUMCHEHHUE JPOOIIIh-
HBIX MAIlUH, TPUHIUI pabOThl KOTOPHIX OCHOBAH HA Pa3JaBIMBaHUH (IIIEKOBBIC, BAIKOBBIC, CTAHIAPTHEHIC
KOHYCHBIC JPOOHIKH), IPUBOJMUT K TOJYYCHUIO TOTOBOrO MPOJYKTa C BHICOKHM COJCPIKAHHEM 3€peH Jie-
IIaTHOW ¥ UTTIOBATON (DOPMBIL.

HekoToporo cHMXeHHs COepKaHusl 3epeH Jiemaanol Gopmbl B mieOHE MOKHO JOOUTHCS U MPH HC-
MOJIb30BaHUU OOBIYHBIX KOHYCHBIX IpOOMIIOK. J[j1s 3TOro Heo0XoaAnMO, 4TOOBI TIPH APOOJICHUH ObLIa I0JI-
HOCTBIO 3aII0JJHEHA Kamepa IpobieHus (IpobIeHne «B CII0e) MU «B CTECHEHHBIX YCIOBHUSIXY ).

Ho Ttakoii crioco6 momy4yeHns 3epeH KyOOBHAHON (POPMBI TPUBOANUT K MEPEU3MENBICHUIO APOOUMOTO
Marepuala U IOBBIIIEHHOMY pacXo4y dHEpPIUu.
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B cBs13u ¢ 3THM CyIIECTBYEeT MHEHHE, YTO IPUMEHEHUE CTAHAPTHBIX IIEKOBBIX M KOHYCHBIX JIPOOH-
JIOK, JUTSI TIOJTY9EHHs] TOBApPHOTO IIEOHS HEeleIecooOpa3Ho, TaKk KaK OHM He 00eCTIeYnBal0T MOJTydeHHe mied-
HS He00X0arMoit popMBbL.[2]
HeiictBurensHo, xiaccuueckue KCJI u KMJI He 001aal0T B JOCTaTOYHOW CTENCHH U30HMPaTEIbHO-
CThIO JAPOOJICHUS B CBSI3U C JKECTKOCTHIO KHHEMATHYCCKOM CXEMbI U 3aBBIIICHHBIM X0JI0M CKATHS JPOOsiiie-
ro KOHycCa.
DTO MPUBOIWT K MOJIPECCOBKE MaTepHaia B HWKHEH 30HE Kamepsl Apobienus. M3eectHo [3], 9To
Ha MOJIIPECCOBKY 3arpaunBaercs 10 50 % sHepruu, pacxoyeMoii Ha JpobiieHue.
B TT'ACY npoBoannuck uccienoBanust KonycHo# npoominku KC/I-600 ¢ nenpro yaydimeHus ee Tex-
HUKO-?KOHOMHYECKHUX TOKa3aTeleH.
[ocTaBneHHas 1eNb TOCTHrajach U3MEHEHUEM KOHCTPYKIMHU y3J1a CONPSDKEHUsI CTAHHHA — OTIOPHOE
KOJIBLIO, YTO TTO3BOJIMIIO MIPHUIATh BHEIIHEMY KOHYCY OTPaHHUYEHHYIO IOJBIKHOCTb.
CpasauTenbHbIe HenbITaHus dKkcnepumenTanbaoit (KCI-600) u crargaptaoit (CM-561A) apobumok
MOKa3alli, YTO H3MEHEHUE KOHCTPYKIIUU CONPSDKCHUS IPUBOIUT K:
1. 3HaunTeNHEHOMY CHIDKEHHIO pacxoa SHepruu Ha npobienwue (10 20 %), puc. 1;
2. YMCEHBUICHUIO COICP KaHUS HETOBAPHBIX (hpaKIHA;
3. Heckonbko MOBBICUTH NPONU3BOIUTENBHOCTD Apoouiky (Ha 8—12 %), puc. 2;
4.  YBenuuuTh cofiepiKaHue KyOOBHIHOTO 11eOHs, cooTBeTCcTBYIOUIero TpedoBanusim ['OCT.
3T0 OOBACHAETCS TEM, YTO B AKCHEPHUMEHTAIBHOW IAPOOMIKE MPH BO3HUKHOBEHUH ITOAIIPECCOBKHU
HETIOJIBIDKHBIA BHEIIHUN KOHYC MEPEMEIACTCS COBMECTHO C TOABIDKHBIM, COXPAHSS 3a30p MEXIy HHMHU.
YTo NPUBOAUT K COXPAHEHHIO BEJTMUMHBI CHJI IpoOJIeHHs Ha OoJiee HU3KOM YPOBHE.
CpaBHUTENBHBIA aHAIHN3 TPAHYIIOMETPHUECKOTO COCTaBa APOOJIEHOIO MPOAYKTa IMOKa3al, YTO B IKC-
MIEPUMEHTATBHOMN TPOOMIIKEe Ha Pa3IMYHBIX pa3Mepax BBIXOTHOHN IIENH:
1.  Coaepxanue MeJIKuX (pakiuii (KPYIMHOCTBIO MeHee 3 MM) CHIKeHO Ha 8—15 %
2. Pacxox sHeprum Ha qpoOiieHne cHkeH Ha 10—15 %;
3. ConeprxaHue JCIIaTHBIX 3€PEH CHIDKEHO Ha 12—16 %, puc. 3.
MOXHO clienars BBIBOJ, YTO B KIACCHYECKUX KOHYCHBIX IPOOMIKAX MOXHO ITOJIyYaTh BBICOKO-
Ka4yeCTBEHHBIN 1eOeHb
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Paamep pa3zpyisoqHozo ombepcmusa, mm

Puc. 1. Yoenvuulii pacxod snepeuu na Opobnenue 8 3a8UcUMOCHu Om pasmepa pasepy304H020 Omeepcmus
U Yacmomul Konebanus KoOHyca.

3aKOHOMEPHOCTh COXPAHSETCSI M MPHU CPABHCHUM C PE3YJIbTaTaMH HCIBITAHUN CEPUHHON APOOHIKA
CM-561A xak Ha menu 12 MM, Tak u 20 MMm.
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Puc. 2. Hp0u330()umeﬂbﬁocmb 6 3asucumocmu om 6elIUYURbL pA32PY30YHOC0 OmMeepCcmus U 4acnomaol Konebanus KOHyca

[Ipou3BOAUTENFHOCTh SKCIEPUMEHTANBHOW IPOOWIIKN OCHAIIICHHOW YCTPOWCTBOM HE HIDKE, 9eM 0e3
Hero, 2 u 3. B cpaBHeHnH e ¢ qpodmikoit cepuitHoit CM-561A mpon3BOAUTENEHOCTD BBIIIE.

20 -
18 4
16
14 4
12

m CM-561A
o KCA-600

CopaepxaHue newagHbIX 3epeH,%
5]

5-10mMm  10-15Mm  15-20mMm  5-20MMm
Pasmep c¢pakuumn

Puc. 3. Ilpoyenmuoe codepoicanue 3epen newadHotl hopmul 6 20Mmo6o NPooyKme

Crnucok JuTepaTypsl

1. I'OCT 8267-93 «lllebenp 1 rpaBuii U3 IUIOTHBIX TOPHBIX IIOPOJT JUISl CTPOUTENILHBIX padoT.
TexHn4eckue ycioBus»
(BBemeH B nmefictBue noctanoBieHueM ['occtpost PO ot 17 urors 1994 r. N 18—43)

° (c mmenenmsimu ot 10 nexabps 1997 r., 4 nexadps 2000 r., 3 utons 2002 r.)

Bsamen 'OCT 8267-82, T'OCT 8268-82,
I'OCT 10260-82, TOCT 23254-78, 'OCT 26873-86
Jara BBenenus 1 ssaBaps 1995 .

2. Baiicoepr JI.A.,IllynskoB A.Jl. TexHonoruu npou3BoJICTBa BEICOKOKAYECTBEHHOTO 1ieOHst // Jlopoxk-
Has TexHuka 2004. C.196-201
3. YwmakoB B.C. Onpezenenre 30Hb MOANPECCOBKH B KOHYCHBIX APOOMIKAX MEJIKOrO JIpOOIeHHs. —

CM/I,1975. — Ne 2. — C.24-26.
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UCCNEANOBAHUE NMPOYHOCTHU 3!(PAHHOI;1 SALUMTHOMN KOHCTPYKLIMK
HA BbICOKOCKOPOCTHOW YOAP ANUHHBIM CTEPXHEM'

U H. Apxunos
Hayunvie pyxosooumenu: npogeccop, 0.¢p.-m.n. H.T. FOz206, npogheccop, 0.¢p.-m.n. H.-H. benos

Tomckuii 2ocyoapemeenHblil apxumexmypHo-cmpoumevhvill ynusepcumem, 634003, Poccus, 2. Tomck, ni.
Conanas, 2
E-mail: in.arkhipov@mail.ru

Memodom KomnbIOmMepHo20 MOOCIUPOBAHUsL RPOBEOCHO UCCIeO08AHUE RPOUHOCIU DKPAHHOU 3a-
WUMbL E3PbIGUANO20 BCUYECHIBA HA BLLCOKOCKOPOCIHOL yOap OMuHHbIM cmepdichem. Paccmompeno coyda-
penue co ckopocmulo 1 km/c. Yenvt nodxoda cmepaichs k sxparam sapvuposanucs om 30° 0o 90°

RESEARCH OF STRENGTH OF THE SCREEN PROTECTIVE DESIGN ON HIGH-SPEED
IMPACT BY THE LONG CORE

LN. Arkhipov
Scientific Supervisors: Prof., Dr. N.T. Yugov, Prof., Dr. N.N. Belov

Tomsk State University of Architecture and Building, 634003, Russia, Tomsk, Solyanaya sq., 2
E-mail: i.n.arkhipov@mail.ru

By method of computer modelling it is carried out research of strength of two types of screen
protection of explosive on high-speed impact by a long core. Impact with a speed of 1 km/s is considered
Angles of the approach of a core to screens varied from 30° up to 90°.

HccnenoBanve siBJICHUIA, BOSHUKAIOIINX MTPU BHICOKOCKOPOCTHOM yJape M B3PbIBE, 3KCIICPUMEHTAIb-
HBIMH METOJIaMH 0€3 ITyOOKOT0 TEOPETHISCKOTO aHAIN3a YacTO HE JAF0T HEOOXOAUMOro pe3yibTaTa, HECMOT-
ps Ha OoJBIIVE MaTepUATTBHBIC M TEXHIYCCKUE 3aTpaThl. VIHKeHEepHBIe METO/IBI pacyeTa TaK jKe He OTBCYAIOT B
MOJTHOM Mepe 3arpocaM MPAKTUKU B BHIY OrpaHUYEeHHOCTH cepbl ux mpuMmeHeHms. [llupokoe mpumeHeHne
MaTeMaTHIECKIX METOHOB Ha 0a3e coBpeMeHHBIX DBM MpuBeno K MOSBICHHIO HOBOTO 3P (EKTHBHOTO METOIa
HCCTICNOBAHUN CIIOKHBIX (PH3UYIECKUX MPOIIECCOB — KOMIBIOTEPHOMY MOJeMpoBaHui0. OCHOBHAS TPYAHOCTh
TIPU KOMIIBIOTEPHOM MOJCITHPOBAHUH IIPOIIECCOB BHICOKOCKOPOCTHOTO yiapa U B3pbIBa COCTOHUT B TIOCTPOCHUH
CHCTEMBI OIPEACIAIONINX YPaBHEHUH, aJJeKBATHO ONMCHIBAIOIINX MOBEACHHE CPEIbl B IIMPOKOM THANa3oHe
HU3MEHEHMs (PM3MYECKUX TapaMeTPoB — aedopMalinii, HalpsHKeHUH, ckopocTel nedopmariuii. B momHo# Teo-
pHHM yJapa U B3pbIBa HEOOXOIMMO YUUTBIBATh YIIPyroe AeOpMUPOBAHKE U TUIACTHYECKOE TedeHHe, (a3oBbie
NIEPEXOAbl U XUMUYECKUE NIPEBPALLEHNUS, U3MEHEHHE MUKPOCTPYKTYPBI MaTepHalla B IIPOLIECCE pa3pyLUEHUs U
00paTHOE BIUSHUEC CTPYKTYPHBIX W3MCHEHHMH Ha (DH3MKO-MEXaHMYCCKUE XAPAKTCPUCTUKU U HANPSHKCHHO-
JneopMUpOBaHHOE COCTOsIHUE. [Ipu BhIOOpE M pa3pabOTKe MOACTH HEOOXOIUMO HCXOIWUTh U3 TPeOOBaHHI
TOYHOCTH OIUCaHus (PU3UKHU TpoIecca, YIUTHIBAS TIPU 3TOM, YTO MOJIETh HE JOJDKHA OBITh YPE3BBIYANHO TPO-
MO3JIKOW 1 AOMyCKaTh 3 GEKTUBHYIO peanu3anuio Ha DBM cpenHei MOIHOCTH.

B [1] mnst ucciieqoBaHusl MOBEICHHUST MATEPUANIOB B YCIIOBHSX BBICOKOCKOPOCTHOTO yAapa W B3pbIBa
MpeUIo’KeHa MOJIEIb MIOPUCTOHN YIIPYTOIUTACTHYECKOW CPEeNbl, MaTpHIla KOTOPOH pu 1ehOpMUPOBAHAH HC-
MBITHIBACT TOMUMOPGHBIHN (a30BEIi IEPEXOI.

[Tpu BBICOKMX CKOPOCTSIX ylapa TepMoJMHaMHUYecKue d(PPEKThl, CBSI3aHHbIE C aUadaTUIECKHM CO-
CTOSIHUEM BEIECTBA, YYUTHIBAIOTCS C IOMOIIBIO INMHPOKOIUAIA30HHOTO ypPaBHEHHS COCTOSIHHS, OXBAaTbI-
BAIOIIETO TBEPAYIO, JKUAKYIO U razoobpasHyio ¢assl [2]. JlnHamuyeckoe pa3pylIeHne TBEPIBIX TEI B paM-
Kax JaHHOW MOJEIH PACCMAaTPUBAIOTCS KaK MPOIIECC POCTA U CIHMSIHUS MUKPOJICPEKTOB IO IciiCTBUEM 00-
Pa3yIOMIUXCS B MPOLIECCE HATPYKCHUS HAPSHKCHUIA.

JlaHHast MOJIETIb, OTMCHIBAIOIIAS TTOBEICHUE KOHCTPYKIIMOHHBIX MAaTEPHANIOB TPH YAapHO-BOJTHOBOM Ha-
TPYXEHHUHU C y4eToM OonbImx naedopmariuii, Heynpyrux 3(hGeKToB H pa3rpyKeHs, peali30BaHa B MPOrpaMM-
HoM KoMmiuiekce «PAHET-3, no3Bossiroium mpoBOAUTh PELICHUE 3a1a4 yAapa U B3pbIBa B MIOJIHOW TPEXMEPHOI
MOCTaHOBKE MOTU(HIMPOBAHHBIM HA PEIICHHE JUHAMUYECKUX 33124 METOIOM KOHEYHBIX 3IeMeHTOB [ 1, 3].

! PaGora BhImonHEHA NpH (puHAHCOBOH mopaepikke POMU (rpant Ne 07-01-00414), ABIIIT «Pa3BuTHe HAYYHOrO MOTEHIMANA BBICIIEH
mkoss» Ha 2009-2010 rr. Ne2.1.1/4147
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KommbroTepHoe MoJienmMpoBaHHE HMIMPOKO NMPHUMEHSETCS IMPU MPOESKTUPOBAHMM JKPAHHOM 3allUTHI
TEXHUYECKHX OOBEKTOB OT BEICOKOCKOPOCTHOTO y/apa NOPaskaroLIMMH 3JIEMEHTaMH IPOU3BOIbHON (POPMBL
B [3] ¢ ucnonp3oBanmemM mnporpammuoro komiuiekca «PAHET-3» npoBeneHo ncciieqoBaHie 0COOCH-
HOCTeH 1e(OPMUPOBAHUS U Pa3pyLICHUS JUIMHHBIX MOHOJMTHBIX W COCTaBHBIX CTEPXHEH IpH HAKIOHHOM
COYJapEHHH CO CKOPOCTBIO 2 KM/C ¢ KOHCTPYKLHMEH M3 NPOCTPAHCTBEHHO Pa3sHECEHHBIX MHOTOCIOMHBIX

mperpaj, NpeIoXpaHsIonuX B3pbiBYaTtoe Bemiectso (BB) ot nnunuupoBanus neroHarmu. Cxema 3aiuTHOR

KOHCTPYKIIMM NPEICTABICHA Ha puc. 1.
L L,
. — - e e
A \
= D. .
. .

-

Vo

Puc. 1. Cxema 63aumooeticmeusi CmepoicHell ¢ 3auumHnol KORCmpykyuei.: 1 — cmanvhoe ocnosanue; 2 — 3apsao BB;
3 — nenonnacm; 4 — opantoOMuruesslll IUcm, 5 — cmanbHol 9Kpan; 6 — dopaniomunuesslil aucm,; 7 — acbomexkcmonum, 8 —yOapHux.

ITomenieHHBIN Ha cTambHOE OcHOBaHHUe TosmuHONW 30 MM 3apsan PBX-9404 tommunoit 30 MM 3amm-
IICH C JIAIEBOW CTOPOHBI 3-X MM IIOPATIOMHUHHUEBEIM JIACTOM. [IpOCTpaHCTBO MEXIy AIOPAFOMUHHEBBHIM
JUCTOM M 3apsiioM BB 3anonHeHo cnoem u3 nenomiacta toimuHon 20 mM. Ha paccrostaun 50 MM oT mune-
BOI1 MOBEPXHOCTH AIOPATIOMUHUEBOTO JINCTA pacoyiokeH 10 MM cTanbHOM SKpaH, 32 KOTOPEIM Ha TaKOM XKe
PaACCTOSIHUM HAaXOIHUTCS JKpaH, cocroammii u3 10 MM cios acOOTeKCTONUTa M 3-X MM IIOPATIOMHHUEBON
IO AJIOXKKH. 31<paH1>1 PacCIIOJIOKEHBI MO HCKOTOPBIMU YTJIaMU CX,Z- K OCH HNWINMHAPHUYCCKOIO CTCPIKHA ((X,i -
YTOJI MEXKY OCBIO CTEPIKHS U JIUIIEBOM MMOBEPXHOCTH i-TO SKPaHa).

YaapHHUK MPEeACTaBisieT COOOW MMIMHIPUYISCKOE TENO ¢ KOHUYECKOH TOJOBHOW 4acThio. Jlumamerp
crepxkHst dy =4,5Mm , gmuHa Ly =105 MM , BBICOTa TOJIOBHOM 4acTH /1 =9 MM .

s ouenkn wHUIMHpYOMEH ciocoOHocTH BB ncmons3oBancs KpuTepuil HHUIIMAPOBAHUS JETOHA-
e (Ipu p > p,.. ) B BUZE:

t

I pzdt =K,

lo

2c (ot

In| —— | — MUHMMaJBHOE HaBIlEHUE,
3op (op—1

S

rie  p — nasnenue B BB, K — KkoHcTaHTa mMarepuana, p,;, =

IIPU KOTOPOM IIPOMCXOAUT MHULIMMPOBAaHUE eTOHauun B BB, o, — HavanbHas nopucrocts B BB, o, — npe-
nien rekydyectu BB.

Kak 110Ka3bIBaloT NpeACTaBIeHHbIE B [3] pacdeTsl pU CKOPOCTH yapa 2 KM/C MPOUCXOAMT MpoGH-
THE MOHOJHMTHBIMHU CTATBHBIMH yAPHUKAMH SKPAHHON 3alIUTHl 1 MHHIIUUPOBAHKE eToHAIMH B BB.

Lenpro naHHO# pabOTHI ABISUIOCH HCCIIEAOBAHIE ITOBEICHIE ONICAHHON BBIIIE 3aIIUTHON KOHCTPYK-
nun BB Ha nipenene ee GyHKIMOHUPOBAHHUS, T.€. TIOPAKCHHUS.

Ha puc. 2—4 npencraBrneHsl KOHPUTYPAMU CTATBHOTO CTEPXKHS M SKPAHHBIX 3AIIUTHBIX KOHCTPYK-
1Mif IPY B3aMMOJIEHCTBHH CO CKOPOCTHIO 1 KM/C M yriiax mojxoza K nepsomy akpaty o, = 30°,45°,90°.

B Tab. 1 cBeieHbI KOJUYECTBCHHBIC TApaMeTPhl Pe3yJIbTaTOB JAHHBIX pacueToB. [Ipu paccMoTpeH-
HOW CKOPOCTH yJapa M BCEX TPeX yIIax MOIX0Ja MPOUCXOINUT MPOOUTHE TIEPBOTO IBYXCIOMHOTO 3KpaHa. B
mpoIiecce COyOapeHus CTEepKeHb AeOopMUpYeTCs W YaCTHYHO paspymaetcs (puc. 2, a, 3, a, 4, a). I[locne
IPOGUTHS [IEPBOTO IKPaHa NP COyAAPEHUH MO yrioM o, =30° ero ckopocts coctasuser V =911 m/c,

m=118r (m/my =095, L/d, =18,54).
ITpu B3anmMozeiicTBrUM 1e(hOPMHUPOBAHHOTO CTEPXKHS CO BTOPHIM CTAIBHBIM SKPAHOM HOJ YIJIOM oL, = 30°

TIPOUCXO/NT €0 PUKOLIETHpoBaHKe (puc. 26). B skpare oGpasyercst kparep NyOuHOR Ay, /dy = 0,5 .
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Ipu ckopoctr yaapa 1 Km/c u yriax moaxoma o = o, = 45° (puc. 3, a3, 6) BO BTOPOM CTaJIbHOM
SKpaHe 00pasyercst Kparep IIyOuHOH hy,, /dy =113 1 cTepieHb OCTAHABIMBACTCS 3a MEPBBIM IKPAHOM

€ro CKOpOoCTh cocTaBisieT V =920 M/ c,mMacca m=12r, L/ d, =20,73 . Ha MOMEHT OCTaHOBKH CTEp)KHS B

CTaJIbHOM JKpaHe — L/do =208, m=29r.
Tabmuma 1

Pesynsmamol pacuema yoapHo2o 83aumooeiicmseus CmanbHO20 CMepiCcHs
¢ aKkpannot sawumoti BB co ckopocmuio 1 km/c

VYroun BcTpeuun VYron BcTpeuu o ane
Ne o = oy = 30° o = o, = 45° VYron BecTpeun o =a, =90
HpepR Vivy L/L, m/my Vivy L/L, mfmy ViVy L/L, m/my
1 0,91 0,81 0,95 0,94 0,89 0,97 0,93 0,88 0,98
2 Prkoruer 0 012 023 45 0,16 0.22
3acTpsi Bo 2-0i mperpaje
3 0 0,15 0,19

VYBenuueHne yrios MOAXoAa o, U O, 10 90° ImpUBOAMT K TOMY, YTO CTEP’KEHb NMpoOuBaeT oda 3a-
LIUTHBIX 9KpaHoB. Ero macca nocne npo6urust 22 % OT nepBoHavanbHOu (m/my = 0,22 ), a CKopocTs Haja-
et 10 150 m/c . IIpu BcTpeue ¢ OCHOBHOI 3aIMTHON KOHCTPYKIMEH, KOTOPAsk PACIIONOKEHA MEPIEH/NKY-

JISIPHO HATPABIICHUIO HAYAIBLHOTO JBIDKCHHUS CTEPIKHS, OCTATKU CTEPIKHS 3aCTPEBAIOT B JIOPATIOMUHUEBOM
qucte (puc. 4, ).

Puc. 2. Kapmunvi ydapnozo esaumodeiicmeus. (Vy =1xm/c, o = o, = 30°) cmansnozo cmepacns ¢ sxpannoii

sawumoti BB: a) npo6umue nepeozo sxpana (t = 70 MKC ); 6) puxowem cmepacus om cmanvnozo sxpana (t = 210 MKC )

Puc. 3. Kapmunwl yoapnoeo ezaumooeticmeus (Vy =1 KM/ C, 0 =0, =45°) cmanvnozo cmeporcus ¢ Ikpannol
sawumoti BB: a) npo6umue nepsozo sxpana (t = 60 MKC ); 6) ezaumooeiicmeue co cmanshvim sxparnom (t = 210 MKC );

8) npobumue mpexcuoiinozo sxpana (t = 154 MKc )
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Puc. 4. Kapmunwl yoapnoeo ezaumooeticmeus (Vy =1 KM/ c, 0 =0, =90°) cmanbhozo cmeporcus ¢ IKpanHol
sawumoti BB: a) npo6umue nepsozo sxpana (t = 40 MKC ); 6) npo6umue cmanvnozo sxpana(t = 200 MKC );

8) 63aumodeiicmeue ¢ ocnosubim dnemenmom sawumet BB (1 = 260 MKC )

Takum 06pazom, npu ckopoctd 1 KM/c W yriax momxoza o, =, =30°, 45°,90° paccMmoTpeHHast
BBILIIE IKpaHHAs 3aluTa npefoxpanser BB oT yiapHO-BOJIHOBOrO HHUIIMUPOBAHUS JETOHAIIMH.
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METHOD OF LUBRICANT ESTIMATIN IN HIGH-VOLTAGE SMOLDERING DISCHARGE

V.0. Gilts, O.V. Ponomareva
Scientific Supervisor: Yu.A. Vlasov

Tomsk State University of Architecture and Building, 634003, Tomsk, Russia, Solyanaya square, 2
E-mail: pk@tsuab.ru

Method of lubricant estimation in high-voltage smoldering discharge has been offered. This
method allows determining resources of lubricant, to reveal soiling, such as, water, fuel and mechanical
admixtures. The method is characterized by high productivity and ecological safety.

B mponecce paboThl cMa30uHbII MaTepuall UCIIBITHIBAET U3MEHEHHUS, KOTOPbIE MOTYT OKa3bIBaTh Cy-
IIECTBEHHOE BIIMSIHUE Ha JOJITOBEYHOCTh U HAJEKHOCTh MexaHu3Mma. KOHTpoib crerneHu BbIpabOTKU cMa-
304HOI0 MaTepuaja MO3BOJSET IPOU3BOAUTE €r0 3aMEHY B ONTHMAJIbHbIE CPOKH, YTO IO3BOJSAET 3aMETHO
CHM3WTh SKCIUTyaTallMOHHbIE pacxojsl. B cBs3M ¢ 3TMM moBbIIeHHE 3(P(PEKTHBHOCTH COOTBETCTBYIOLIMX
CH0CO00B KOHTPOJIS SIBJISICTCS] aKTyaIbHON 3a/1aueii.

MeTon OLEHKH CMa304HOTO MaTepuaa B BHICOKOBOJIBTHOM TIEIOIIEM pa3psifie [1] CTaBUT OCHOBHYIO
3a7aqy — anpoOMpPOBaHHUE TUATHOCTHYECKUX BO3MOXKHOCTEH TaHHOTO METOAA, JUISl KOHTPOJIS MAILIMH U Me-
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XaHU3MOB, HMEIOIINX 3aMKHYTYIO CHUCTEMY CMa3KH, BBISBICHUS HEUCIPABHOCTEH Y3IIOB W JIeTalicH Ha paH-
Hel CTaanu, ONpe/eIeHUs CTENeHH BBIPA0OTKH pecypca CMa304qHOro Macia.

TexHUYecKUi pe3ynbTaT JAUATHOCTUPOBAHHS KAaYeCTBEHHBIX XapaKTEPHCTUK pPabOTAOIIEro Macia
JIOCTHTAETCsl TEM, YTO TMPH OCYIISCTBICHUH Ccr1oco0a OLEHKU pecypca CMa304HOro Marepuala, npody mare-
pHaia MOMENIAl0T B 00JacTh BBICOKOBOJBTHOTO TIICIOIIETO Pa3psijia, PErMCTPUPYIOT CBEYCHHE paspsiia U
00pabaThIBAIOT 3apeTUCTpUpOBaHHYI0 HHQopMamwio (puc. 1). s ocyIecTBIeHNsT JaHHOTO CIoco0a KOH-
TPOJIsl, CMa30YHBIM MaTEPUAIIOM MPONUTHIBACTCS KAMUISIPHO-TIOPUCTBIA HOCUTEND (HApUMep, OyMaXKHbIN
(GUIBTPORIIEMEHT). AJropuTMUYEcKas 00paboTKa HHPOPMAIIMK OCHOBaHA HAa OJHOBPEMEHHON CPaBHUTEIIb-
HOW MHTEHCHBHOCTH CBEYEHHMs AUATHOCTHPYEMOTO W STaJOHHOTO Macia, CBeYeHHe Mpob Maciia perucTpu-
pyercs myteM 1udpoBoro (ororpadupoBaHus, U, MOIYyUYCHHBIC M300PAKEHUS 3aHOCITCS B 0a3y MaHHBIX
KOMIIbIOTEpa B BUe IU(ppoBoro ¢aiina.

o = o s = §
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Puc. 1. 3anucs usobpasicenus 6 sude yughpoeozo aiina u v1800a Ha MOHUMOP KOMNbIOMEPA

B03MOXHOCTB TaKOTO TEXHHYECKOTO PEIICHHUS MOIATBEPIKAACTCS CIEAYIOMUMU cBeieHusMu. [Tome-
IICHHe NMPOOBI CMA30YHOTO MaTepuaja B 00JNACTh IOBEPXHOCTHOI'O TJCIOIIETO0 BHICOKOBOJBTHOIO pa3psia
o0ecriednBaeT ero B3aUMOJCHCTBHE C DIEKTPUUECKUM IojeM. BiammonelicTBHe HPOMCXOIUT B 00JACTH
BO3IYIIHOM I'PaHUIBI HCCIEIYEMOI0 CMa304HOTO MaTepHana B IIPUCYTCTBUH €ro NapoB, IPH 3TOM XapakTep
MOHM3AIMY ONpeielsieTCs HaIMYMeM B [apax, KaK HCXOIHBIX KOMIIOHEHTOB CMa304YHOI'O MaTepHana, Tak U
KOMILJIEKCAa KOMITOHCHTOB, HAKOIMMBIINXCS B MPOLICCCE pa60T1)1. KOHI_leHTpa]_II/IH HaAKOIMMBIINUXCS KOMIIOHCH-
TOB MOHOTOHHO 3aBHCHUT OT CTEIICHHU BBIPAOOTKHU pecypca CMa304HOI0 Marepuaia. bazoByro coCTaBisIONIyIO
perucrpanuu crnocoba OnpeneNseT 3KCIEPUMEHTAIBHO YCTaHOBJICHHAs 3aBHCUMOCTB, CBSI3bIBAIOILIAS IIPO-
CTPAHCTBEHHOE pacIpe/ielIeHHe HHTEHCHBHOCTH CBEUEHHSI pa3psi/a M ero YCpeIHEHHYIO CIeKTpabHYyIO Xa-
PaKTEPUCTHKY OT KOHLEHTPAIIMH HAKOIMBIINXCSI KOMIIOHEHTOB.

[Momemmenne B 00MacTh paspsma Hapsaay ¢ MpoOoil mcciaeqyeMoro CMa3oyHOrO MaTepuaia MPOoObI
YHCTOr0 CMA304YHOTO MaTepuaja HICHTHYHON MapKu 00eclieYrBaeT OHO3HAYHOCTD MOTyYaeMbIX pe3yJibTa-
TOB, IIOCKOJIBKY OLICHKH UL IBYX MPOO OIMHAKOBO HOABEP)KEHBI BIMSHUIO BHEIIHUX ACTAOWIIM3HPYIOLINX
(haKkTOpOB: TeMIEPaTypbl, BIAKHOCTH, HANIPSHKEHUS MUTAHUA U T.IL. [Ipu 0ZJHOBpEMEHHOW annapaTHOW peru-
CTpalld ¥ CPaBHHUTEIHHON aIrOPUTMUYECKOW 00pabOTKe 3aperucTpUpOBAaHHON MH(POPMALMK Pe3yJIbTaThl
BIIMSHUS JeCTa0MIN3UPYIOMHX (HaKTOPOB B3aMMHO KOMIICHCHPYIOTCs. TakuM 00pa3oM, pa3indue B 3aKOHAX
crajja MHTEHCHBHOCTH CBEUYEHUS CIY)KUT TAaKOW MEpOH CTerneHH BBIPA0OTKH pecypca, KOTopasi He 3aBHCUT
OT BHEIIHUX ycioBUid. KpoMe Toro, BEIOOp yKa3aHHOTO pa3iinuusl B Ka4eCTBE Mepbl 00eCIieunBaeT NpoBe/ie-
HUE M3MEPCHUI B YCJIOBHBIX CIUHMIIAX U HUCKIIIOYACT HEOOXOAUMOCTh aOCOMIOTHON KaIMOPOBKH MPH OCY-
IIECTBJICHUH MIPEAJIaraeMoro croco0a, 4To MOBBIIIAET TPOU3BOIUTEIBHOCTD.

[oBbIIEeHNE KOHTPACTHOCTH BH3YaJM3MPOBAaHHOTO M300pa)KeHUSI CBEYECHUS BYX MPOO CMa304HOTO
Marepuasia 00ecrieyrBaeT MOoJIydeHNE TUCKPETHBIX TPAHUIl B TPaIaliusiX sIPKOCTH (pHC. 2), MpU4eM KOOpAH-
HaThl YKa3aHHBIX TPAHMI] CBSI3aHBI C YHCICHHBIMU XapaKTEPUCTUKAMH 3aKOHOB CIIaJIa HHTEHCHUBHOCTH CBE-
yeHus. OTHOLICHHE PACCTOSHHMN MEXIy YKa3aHHBIMH I'DaHULIAMH M KPOMKOW IUIACTUHYATOTO DJIEKTPOIa
PaBHO OTHOLICHHIO YHCICHHBIX KOI(Q(HUIIMEHTOB, XapaKTePHU3YyOIINX 3aKOHBI CITala HHTEHCUBHOCTH. B cBsi-
3M C 3THM JaHHOE OTHOLIEHHE IIPUHHUMAIOT 32 Mepy CTEHeHH BBIPAOOTKH pecypca CMa304HOIo MaTepuana,
OIpe/ieIIieMyI0, KaK YKa3aHO BBIIIE, 10 KOHLIEHTPAlUH HAKOITUBIINXCS KOMIOHEHTOB.
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Puc. 2. Pecucmpayus ceeuenus maeioweeo paspaoa 015 08yx 006paszyoé cmMazouHo20 mamepuana

IToaroToBka ofHO# TPOOKI, anmapaTHas PETUCTPAIVSI W aJTOPUTMHUYECKass 00paboTKa Mo Mpejjiarae-
MOMY cloco0y 3aHUMAIOT He OoJiee 5 MUHYT, 8 HU3Kass MHTEHCHBHOCTh F'€Hepallii 030Ha U yIbTPadHOJIETOBO-
IO U3TyYeHHs HapsAy ¢ MOJHBIM OTCYTCTBHEM BBIOpOCa IMPOTYKTOB FOPEHHUs] YMEHBIIAIOT BO3/EHCTBIE Bpe-
HBIX (PaKTOPOB, YTO OOECTICUNBAET BHICOKYIO IPONU3BOANUTENHLHOCTD U SKOJIOTHYECKYIO O€30I1aCHOCTb.

B03MOXHOCTH JaHHOTO METOAA COOTBETCTBYIOT BCEM KOHLENTYaJIbHBIM IPHU3HAKAM CPEIACTB JKC-
Ipecc-ANarHOCTHKY [2], ero yHUBEPCATbHOCTH U BO3MOXHOCTH 00€CIIeYnBaTh OLEHKY HE MEHEee BYX MOKa-
3aTenel Mpu NPOBEJCHUH OJHOTO aHann3a. Kpureprem BpIOOpa METO/a [UIsl OLIEHKH padOTaroIIero Macia B
BBICOKOBOJIBTHOM TJICIOLIEM paspsle SBIAIOTCS (PU3NKO-XUMHYECKHE METOABI KOHTPOJIS, TOJIOKECHHBIE B
OCHOBY TPOBEPKH KOHKPETHBIX CBOWCTB Macja (HaJM4yHe BOJIBI, TOIUIMBA, a0pPa3WBHBIX W METAJUINYECKH
YJaCTHIL, a TAKKE OKHUCIICHUE MAaCJIa).

st oTpabOTKM BO3MOKHOCTEH JTaHHOTO METOJAa CMa304HOE MAcio B JIAOOPATOPHBIX YCIOBHSX HC-
KyCCTBEHHO 3arps3HAIOCHh BOJOH, OEH3MHOM U MEXaHHUECKUMH IPUMECSMH Pa3HBIMU KOHLIEHTPALUSIMU.

[Tpu BBIOOpE 3aBHCUMOCTEH ONPEAEIAIONINX Pe3yIbTaThl IKCIIEPUMEHTAILHOTO HCCIIEI0BAHUS, YUH-
THIBJINCHh YHMCJIOBBIE XapaKTEPUCTHKHM Takue, Kak Kod(duuueHT koppeisuuu (R) ¥ BeIMYMHA CPEIHErO
KBaIpaTUYHOTO OTKIOHEHHUS (SD).

Ha puc. 3 npencrasneHs! pe3ynbTaTsl UccienoBannii nHTeHcuBHOCTH cBedenus (MC) macna M-8B ¢
Pa3HBIM IPOLIEHTHBIM COAEPKaHUEM BOJIbI B Mace:

ncC=0,89-0,63H,0 + 0,29H202; R=095; SD=0,05.
WnTepripeTnpyst pe3ynbTaThl HCCIECAOBAHUH 1O BEMWYHHAM KO3 QHIMEHTa KOPPEISUN U CPETHETO
KBaJ[PaTUYHOTO OTKJIOHEHHUSI MOXKHO CYIUTh O TOM, YTO JAHHBIM METOJ| CIIOCOOEH pPerucTpupoBaTh H3MEHe-

HHUSA MHTCHCUBHOCTHU CBCUYCHHSA OT SanHSHHTCHeﬁ Pa3JIMIHOro THUIIA. 210 TMOATBEPKAACT U MPCAITOJIOKCHUC
O BO3MOJKHOCTH HCITIOJIb30BAaHHUA JaHHOI'O METOAA IJIs1 CO3aaHHUsI HOBOI'O croco0a TMarHOCTUKHA MAIlIKH.

29 |1MC=0,89-0,63H,0+0,29H,0°

MHTeHcnBHOCTL cBeyvenus (UC), yen. ea.

T T T T T
1.4 1,6 1.8 2,0 2,2 2,4 2,6

T
08 1,0 12
CopepxaHuve Bogbl B macne M-8B, %

Puc. 3. Humencuenocmo ceeuenus macia M-8B 6 3asucumocmu om codepowcanus 8 Hem 800bl
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[IpuMeHeHME TaKOW JUATHOCTUKU B YCIOBHUSX HKCIUTYyaTaIllH, JOJDKHO YJOBICTBOPSATH CIICAYIOIIAM
TpeOoBaHUAM: H3MeHeHue napamerpa C; OT HApyLIEHUs TEXHUYECKOIO COCTOSHMS JOJDKHO OBITH 3HAYU-
TEeIbHO OO0JIbLIE, YeM U3MEHEHHUE €r0 OT CpoKa CiryxO0bl Macia — Cy, T.e. Cy>> Cy,.

UyBCTBUTEIBHOCTh MapaMeTpa K M3MEHEHUIO TEXHHYECKOTO COCTOSHHS MEXaHW3Ma JOJKHA ObITh
3HAYUTEJIBHO BBIIIE, YE€M K MPOoIeccaM, HOpMaIbHO MPOTEKAIIINUM B paboTaroriem Macie. [Ipu atom gocTo-
BEPHOCTh IMArHOCTUKH CYIIECTBEHHO CHIXKAeTCs 1o Mepe yMeHbuenns pasioctn AC =C ; —Cy, U, B City-

Yyae JIBOMHOTO CPEOHEro KBaJpaTW4YHOIO OTKJIOHEHWS MCCIEAYeMOro JHarHOCTUYECKOro mapamerpa
AC =2-SD , tuarHocTvka NpakTHYECKU CTAHOBUTCS. HEBO3MOXKHOM.

O1eHKy MPUTrOJHOCTH Macia IyTeM AUArHOCTHKU €ro COCTOSHHMSA 1O TaK Ha3bIBAEMbBIM IPEJCIbHBIM
wim OpakoBouHbIM nokaszaressiM (Cyy) claedyeT OCYIIECTBITh, 0a3upysCh Ha HKCILTyaTalHOHHBIX HUCCIIeN0-
BaHUSAX. [y MCIIONB30BaHMS NAHHOTO METOAA, B YCJIOBHUSIX 3KCIUTyaTally ObUIM OTOOPAaHBI MAaCCOBBIE IIPO-
OBl Maces U3 JBUTaTeel BHYTPEHHETo cropanusi aBromoominen benA3-7548, -7555. Dtu mpoObl MO3BOJIAT
CTaTUCTUYECKH OINpeAenuTh 3HadeHuss BenuuuH C; u Cy A JaHHOM IPyNmbsl  TPaHCHOPTHO-
TEXHOJIOTMYCCKHUX MAIlIUH C UCTTOJIb30BAHUEM CTAaHAAPTHBIX (l)I/l3I/lKO-XI/IMI/l‘leCKI/IX MECTOAOB aHAJIM3a Macjia U
METO0/1a BHICOKOBOJIBTHOTO TJICIOIIETO Paspsizia, U 10 MX KOPPESLUOHHON 3aBHCHMOCTH MOXHO OyJIeT Cy-
JUTH 00 SKCIUTyaTallMOHHBIX BO3MOXHOCTSIX JaHHOTO MeTona. B Takom ciydae BeIM4YMHA JOIYCTHMOTO
(Cyom) 3HaY€HHS IUArHOCTUYECKOIO IapaMerpa [0 MHTEHCHBHOCTU CBEUEHHUs CMa304HOrO MaTepuana Oy-
JIET OTIPEAEIATHCS 10 hopMyIIe:

Crom =M £25D,

rae M — MoJanbHOE 3HAYCHHE MapaMeTpa dKCICPUMEHTATIBHON IIOTHOCTH paclpeneiieH s IHarHoCTHde-
CKOTO Tapamerpa (HalmpuMep, HHTEHCUBHOCTH CBeueHHUs); SD — cpeqHee KBapAaTHYHOE OTKJIOHEHHE Iapa-
METpa, YCTAHOBJICHHOC U1 TEXHUYCECKH UCITPABHBIX MAIIWH.

BeiBox. Orienka MeTo/ia Ha 0a3e a(deKTa TICIOIIero paspsiaa B JaHHOES BPEMsI HAXOAUTHCSI Ha CTA/IUH arl-
pobaruu. [IpenBapuTenbHbie pe3yIbTaThl JIAOOPATOPHBIX HCCIIEIOBAHHUN MO3BOJISIIOT CYIUTh O BO3MOMKHOCTSIX
JIAHHOTO METOJIa MO KOHTPOJIFO COCTOSIHUSI CMa304HOro Macia. [1epCreKTHBOi JabHEHIero pa3sBUTHs METOIa
SIBJIIETCSL CO3/IAHKE TIOPTATUBHBIX CPEICTB KCIPECC-TUArHOCTUKH KAueCTBa HE(TEMPOIYKTOB, KOTOPBIE HAMITyT
TIPHMEHEHNE B JTA0OPaTOPUSIX KOHTPOJIS KadecTBa He(TEPOIYKTOB aBTOTPAHCIIOPTHBIX MPEANPUITHHI, HedTe-
023, aBTO3aIPABOYHBIX CTAHIINIA U B IPYTUX SKOJOTHUECKHAX U KOHTPOJIMPYIOIINX OPTaHH3aIlHsIX.

Cnucok uTepaTypsl
1. [at. Ne2305274 P®. MIIK GOIN 21/67. Crioco0 olieHKH CTereHn BhIpabOTKU pecypca CMa304HOro
marepuaina / FO.C. Capkucos u ap. 3assineHo 21.03.2006; Omy6:. 27.08.2007, brox. Ne 24 — 9 c.: u.
2. I'ypbsiHoB FO.A. KoHuenmus pa3paOoTKy NOPTaTHBHBIX CPEACTB IKCIPECC-TUATHOCTUKY JABUTATEls 110
COCTOSIHHIO MOTOPHOT'O Maciia. // XUMHs ¥ TEXHOJIOTHS TOIUuTUB 1 macelt. — 2007. — Ne 6. — C. 23-27.
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UCNosib30BAHUE NUHOOPMALIMOHHBIX BO3OENCTBUWA HA YNYYLUEHUE
TPUBONOIMMYECKNX CBOUCTB CMA304HbLIX MACEN

B.JI. Jlooonun
Hayunuwuii pykosodumens: npogeccop, 0.m.1. B.A. Amemos

Tomcxuil 20Cy0apcmeentblll ApXUMeKmypHO-CIpOUmeibHblLilL YHUSepcumen,
634003, Poccus, 2. Tomck, na. Conanas, 2
E-mail: vovchik D _L@mail.ru

B pabome na npumepe cunuxammno-xepamuyecxoui komnosuyuu @OPCAH nokasana 803M04cHOCHb
VAyuuenus ee 6IuAHUs Ha pabomMOCHOCOOHOCHIb NEeMEHN08 MPUOONOSUHECKOU CUCmeMbl nymem OONOIHU-
MeIbHO20 HUSKOIHEP2eMUUECKO20 (UHDOPMAYUOHHO20) B030eliCMEUs MASHUMHbIM NOJIEM.

USE OF INFORMATION INFLUENCES ON IMPROVEMENT TRIBOLOGIC PROPERTIES
OF LUBRICANT OILS

V.L. Dodolin
Scientific Supervisor: Prof., Dr. V.A. Ametov

Tomsk State University of Architecture and Building, 634003, Russia, Tomsk, Solyanaya str., 2
E-mail: vovchik D_L@mail.ru

In work on an example of silikat-ceramic composition FORSAN possibility of improvement of its
influence on working capacity of elements tribologic systems by additional low-energy (information) in-
fluence by a magnetic field is shown.

TpaguIOHHO MOBBIICHHE PAOOTOCIIOCOOHOCTH 3IIEMEHTOB TPHOOIOIHYECKOH CHCTEMBI TUIIA «I1apa
TPEHHs — Macllo» M Kak CJEJCTBUE YBEINYEHHE HOPMATUBHOTO CPOKa CITy>KObI MalllMH U MEXaHU3MOB OCY-
IIECTBIISIETCS 33 CYET MOAU(UIIMPOBAHUS CMA304YHBIX MaTEpHAIOB IyTeM BHEIPEHHS COBPEMEHHBIX TEXHO-
noruii. B manHOI#t paboTe aBTOpaMH paccCMOTPEHO HCIoNb30BaHUe cuHTe3aropa MetaiuioB POPCAH [1] B
COYETaHUH C BEIIECTBEHHO-TOJIEBEIMHU BO3ACHCTBUAMH [2, 3].

Cunresatop meraiuia POPCAH mperncrasnsier coboil CIOXKHYIO JKUAKOKPUCTALIMYECKYIO MHUHE-
palbHYI0 KOMIIO3UIIMIO, KOTOPas MOJ BO3JEHCTBUEM JIaBJICHUSI U TEMIIEPATYP, B PE3YNIbTaTE OPraHUIECKOTO
CHHTE3a CpPacTaeTcsl C METAJUIOM Ha TOHYAWIIEeM MOJIEKYJSIPHOM YPOBHE, 00pa3ysl MeTalIoKepaMHYeCKUi
aHTH()PUKIIHOHHBIN CITOH, CHIDKAIOIINN TPEHUE W U3HOC TpuboconpspkeHnil. CHHTE3 MeTalJIOKepaMUIeCKo-
TO aHTH(PHUKINOHHOTO CIIOSI MPOUCXOIUT 3a cueT Hann4aus B cuHTe3arope Metamwia ®OPCAH ocobo umc-
To# hymeperoBoit kommozumu (Cep — 99,7 %) [4].

IIpenapar ®OPCAH BBoAUTCS MeXIy TPYIIUMHCS MOBEPXHOCTSIMHU MPH MOMOILM HOCUTENS B Kade-
CTBE, KOTOPOTO MOXET MCIOIb30BATCSI AKHUIKOE MAC/I0, KOHCUCTEHTHAs CMa3Ka, aHTU(PU3 U T. 1.

®OPCAH-TexHOIOTHS TIpeyCMaTpUBaeT CO3JaHHE METaJUIOKEPaMUYECKOro aHTH(PUKIMOHHOTO
CJIOsI B /IBa 3Tara:

1. B nHavase mporecca NpoUCXOIUT €CTECTBEHHAs OUYMCTKa MUKpopeibeda OT IPOJyKTOB U3HOCA, Hara-

POB ¥ APYTHX 3arpsiI3HATEINICH 33 CYET OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX CBOMCTB CHHTE3aTOPA.

2. Jlaree MpPOUCXOAWT HEMOCPEICTBEHHO CHHTE3 METAIOKEPAMHYECKOrO CJIOSi Ha MOATOTOBJICHHBIE U OYH-

IICHHBIC TIOBEPXHOCTH T1ap TPEHHs. 3a c4eT 00pa30BaHMs METATIOKEPAMUYECKOTO CIIOS TPOMCXOIUT YBEIH-

YeHHe IO 0CO00 HArpy>KEHHBIX 30H TPEHHs, a 3aTeM, METaJLIOKEPaAMUUECKHUI CIIOH pacrpoCTpaHseTcs

Ha BCE TPYIHECS IIOBEPXHOCTH B 3aBUCHMOCTH OT BEJIMIMHBI IPHJIOKEHHBIX K HIM KOHTAKTHBIX Harpy30K.

OCHOBHBIM JIOCTOMHCTBOM IIpenapaTa M0 CPaBHEHHIO C JPYTUMH — SBJISETCS YaCTUYHOE BOCCTAHOB-
JICHUE TEOMETPHUYECKUX Pa3MEpPOB TPYIIUXCS AeTaled M CHIDKAIOIIUM TPEHHUE, YTO MO3BOJISIET 3HAYUTEILHO
MPOJUTUTH UX CPOK CITYXKOBI.

CuHTe3npoBaHHAas HOBEPXHOCTh YCIOBHO COCTONT M3 TPEX CIIOEB:

. [lepBOro — BOCCT@HOBJIEHHOTO CJIOSI, KOTOPBI 00nanaeT oOlieil KpHCTAIUIMYECKON PEeIeTKOM ¢ Me-

TAJIIIOM TOJTTOKKH.

. Broporo — npoMexyTo4HOro, ypyroro cios.
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. Tperbero — BHENIHEr0, 3alIUTHOTO CJIOSl C AHOMAJIBHO HU3KMM KOA(QUIIMEHTOM TPEHHS M BBICOKOH

HU3HOCOCTOMKOCTBIO.

Cospnarenu cuntezatopa MetaioB POPCAH He yuuThIBatoT TOT (akT, HapsiLy co CIOSIMH, 00pa3o-
BaHHBIMHU Ha MTOBEPXHOCTH METajlla, aKTHBHYIO POJIb UTPAET, TaK HAa3bIBAEMbIA «BOPCY — aJicOPOUPOBaHHBII
CJIOH TOBEPXHOCTHO-aKTHBHBIX BEIIECTB (pHc.l) Ha MOBEpXHOCTH Maphl TpeHUs [5, 6].

Hcxons u3 3Toro0, aBTopamu npeanaraercs ycosepireHcTBoBaHre @OPCAH-TexHOMOrMN HA cTaann
€ro NMpUMEHEHNsI MarHUTHON 00paboTKoii [§], M MOBBIIIEHNST TPHOOJIOTHIESCKIX CBOMCTB CMa309HOTO Ma-
Tepuana. 3a CUeT CHJI a[re3uH MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B CMAa30YHOM Macie YaCTHIbl M3HOCA U
MpUCaIKU 00pa3yroT KOMIUIEKCHBIE COEIMHEHHS, KOTOpbIE IUPKYIUPYIOT B 3TOH CUCTEME CMa3Ku, a AeicT-
BHE MAarHUTHOTO MOJISI aKTUBU3HUPYIOT 3TOT IPoLiecC 00pa30BaHys 3alUTHO-BOCCTAHOBUTEIBHBIX HOKPHITUI
Ha JIeTaJISIX Iap TPEHH B MPOILECCE IKCILTYaTaIHH.

Puc. 1. Cxemamuueckuii pazpe3 memaniuyeckoi NOBEPXHOCMU U CILOSL HCUOKO20 CMAZ0UHO20 MAmMepuana:

1 — ucxoonas cmpyxmypa memanna; 2 — 30na naxkiena (Oegpopmupogartvle 06paboOmKol Memania 3epHa U3MeHeHHO20 XUMULECKO20
cocmasa); 3 — noeepxXHoCmubliL C10t; 4 — adcopouposantbvlil ol MAca («8OPC») ¢ dIHepeuell C8A3U MONEKYI
NOBEPXHOCMHO-AKIMUBHBIX 8LUJeCE U MEMANA, 5 — MUKPOUACMUYKU MEMAAN08; 6 — MONEKYIbl NOBEPXHOCHHO-AKMUBHBIX BeLecms,
7, 8 — Muyennvl coomeemcmeyuux NOGePXHOCIMHO-AKIMUBHBIX Geujecns; 9 — MONeKy bl NO8EPXHOCHIHO-AKMUSHBIX 6elyecms,
obecnequsarowjue u30UpamenbHblil NEPeHoc.

YerpoiicTBo st 00pabOoTKM CMa304YHBIX Macesl «MarHUTOaKTUBATop» (puc. 2), coaepikaiiee TpyOo-
mpoBOA M3 HEMArHuTHOI'0 Marepuala, 3a0JHEHHBIM CMa304YHBIM MatepuajiaM, napbl NOCTOSAHHBIX MarHu-
TOB, Pa3MEIIECHHBIX B MapaJUIENbHBIX IUIOCKOCTAX M0 00€ CTOPOHBI TPYOONPOBOIa U NPUMBIKAIOLIHE JAPYT K
JIpyTy pa3HOMMEHHBIMHU IoJfocami [7].

2

4 4
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L _ vvvvv44dir4s -yyvvvviiiriaar |
NN 7227 I NSNS\ s

5 3

Puc. 2 Yempoiicmeo 0ns obpabomiu cMazounbix Macen «<MAZHUmMoaKmueamopy:
11— mpy60np0800,‘ 2, 3- napovl NOCMOAHHBIX MACHUIMOG, 4 — nomok cmMazouHo2o maciaa; 5 — cunosvle nunuU

MarHuToakTHBaTOp BKJIIOYAETCS MOCIIEIOBATENBHO B KPYT LIMPKYJISILIMH 3aMKHYTOH CHCTEMBI CMa3KH TPaHC-
HOPTHOTO cpezcTBa. CMa309HOE MacIIo, IMPKYIUPYs TI0 CUCTEME CMa3KH, IOABEPracTCs BO3ICHCTBIIO MATHUTHOTO
HOJIS. DTO MPOUCXOIHUT B HECKOJIBKO LUKJIOB. [0 BO3eHiCTBUEM MarHUTHOTO TOJIS M HATMYMS TPUCAIKU HA TPY-
IIMXCS TOBEPXHOCTSX JeTaliell napbl TpeHHs: 00pa3yeTcsl 3allTHO-BOCCTAHOBUTENBHBIN CJIOW, KOTOPBII 3allMIIaeT
HX OT M3HOoca. B mporiecce 3KCIUTyaTalluy 3TOT CJIOM W3HAIIMBAETCS, HO MOCTOSIHHBIE BO3AEHCTBHS MAarHUTHOIO
HOJISL B 3aMKHYTOH CHCTEME Ha LIUPKYJIHPYIOLIEe CMAa304HOE MAciIo U HATMYUE MPUCAIKH TI03BOJISIET BOCCTAHOBUTh
9TOT CJIOH, TEM CaMbIM 3aLLUTUTH TPYLIHMECS MOBEPXHOCTHU JETANEH Map TpeHusl. ITO, B CBOIO OUEpeb, MPUBOIUT K
YITyUILIEHHUIO SKCILTyaTallIOHHBIX CBOHCTB CMA304YHBIX MACEIl, B YACTHOCTH, TPUOOJIOTHIECKHX.

[NomyueHHoe B pe3ynpTare MpuMeHeHus cuaTe3aTopa MetamuioB ®OPCAH n HamarHMYMBaHUE Mac-
Jla METaJUIOKepaMHUYECKOe MOKpBITHE OyneT obianaTh HE TOJIBKO BBICOKOW MHUKPOTBEPIAOCTBIO M YIIPYTro-
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CTBIO, HO U pabOTaTh KaK KBa3MKPHUCTAIMYECKAs! IOBEPXHOCTH [9]. DTa MoBEpXHOCTH CIIOCOOHA K pereHepa-
IIMM BCEX CJI0EB U paboTe Map TPEHUs B yCIOBHSX MPUOIDKEHHBIX K )KUAKOCTHOMY CIIOIO.

Bricokass MHKPOTBEPAOCTb METAJUIOKEPAMUYECKOTO MOKPBITUS B COYETAHMU C IJIACTUYHOCTEBIO,
obecrieunBaeMasi «BOPCOM» MO3BOJISIET 3HAYNTEIHHO YBEINUUTD PECYPC MEXAHU3MOB, IE€TAIH U Y3JIbI KOTO-
PBIX, HE TTO/IBEPTasiCh U3HOCY, MIEPEHOCST «XOJIOIHBIH MTYCK» U MTOBBIIICHHBIC HATPY3KH.

Taxum 00pa3oM, Ha OCHOBaHHH BBIIIIECKA3aHHOTO MOYKHO C/IEJaTh BBHIBOZ O IIE/IECO00Pa3HOCTH Pa3BUTHS Ha-
YUHOH IPOONIEMBI CBSI3AHHOM C MOBBILICHHEM PabOTOCIIOCOOHOCTH arperaroB MalldH ITyTEM COBEPIICHCTBOBAHMS
TEXHOJIOrMii MOIU(HIMPOBaHKS TPHOOCONPSDKEHHI Ha OCHOBE KOMIUICKCHBIX BEILIECTBEHHO-TIONIEBBIX BO3IICHCTBHIA.
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THE EXPERIMENTAL RESEARCH OF GUNCRETE COLUMNS FOR A REPEATED
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There considered the results of the experimental research of models of guncrete columns that
have been longitudinally shocked. The tests have been performed on a drop hammer plant. There have
been considered the cases when the column have been loaded by a doubly or triply repeated impact. The
results are represented in a_form of accelerograms, spectra of the power of oscillations.
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B ocHOBy celicMu4eckoro pacuera KOJOHH Kapkaca Ha JEHCTBHE BEPTHKAJIbHBIX Harpy30K MOTYT
OBITH TOJIO’KEHBI PE3yJIbTAaThl MCCIIEAOBAHUM, TOJydYeHHBIE HAa MojessiX. Hrke NpHBENEHBI HKCIIEPUMEH-
TaJIbHBIE WCCIIEOBAaHMS Mojeseil TpyOOOeTOHHBIX KOJIOHH Ha MPOJOJIBHBIN yaap. PaccMoTpensl cirydaw,
KOTZIa Ha KOJIOHHY ITOCJIE/IOBATEIBHO ACHCTBYET OJMH, JIBa M TPU MPOJOIBHBIX yIapoB. DKCIIEPUMEHTHI Ha
JIeWCTBHE MOBTOPHBIX YAAPHBIX HArPY30K MPOBEICHBI Ha KOIPOBOH ycTaHOBKe. KoJOHHA M3roTOBIICHA M3
TpyOB! BHemHMA quamerpoM 102 MM u TommuHON cTeHKH 3 MM BbIcOTOH 100 cM, 3almoTHEHHOW OETOHOM
Mapku B 25. Jlns nmpoBeneHrsT UCTIBITAHMI Ha ynap KOJOHHA yCTAHABIMBANIACH BEPTHUKAIBHO HA CTAJIBHOMN
mwratdopme. Macca magaromero rpysa B skcnepumente 480 kr, BeicoTa najgeHus 210 cM. Yaap mo KoJoHHe
MIPOBOJNIICS. OANHAKOBBIM I'PY30M C OZHOW M TOM K€ BBICOTHI ITaJCHUSI.

Pemcmaunﬂ JAMHAMUYCCKUX IMapaMETPOB BLIMNOJIHAIACH U3MEPUTCIIbHBIMU 6J'IOK8.MI/I CO BCTPOCHHBIMU
nbe3okepamuueckuMu natunkamu yckopenust ADXL — 202AQC1 mpoussoacra USA ¢upmer ANALOG
DIVICE, wu3sMepsromMMU yCKOpPEHHE B JBYX B3aUMHO NEPNEHAUKYJSAPHBIX IUIOCKOCTSIX. B mpuemHo-
M3MEPUTENFHOM KOMIUIEKCE, COCTOSIIEM M3 JIBYX 32-X KaHAJIbHBIX M3MEPHUTEIbHBIX OJIOKOB, OCYIIECTBIISETCS
MYJIBTHIUIEKCUPOBAaHNE U IIpe0Opa3oBaHKe CUrHana B 16-TH paspsitHbIA MapaulesibHbIA JIBOMYHBIA Koa. B
kagectBe AL (aramoro-mmgpoBoro npeodpazosarens) ucmons3yercs E 14-440 ¢ MakcUMambHON 9acTOTOH
npeoOpazoBanmsa 400 k' 1 coBmectuMmsii ¢ USB 2.0. Beibop nmuana3oHOB H3MEpeHHsI, YaCTOTHI TUCKPETH3a-
UM ¥ KOHQUTYpai BXOIOB OCYIIECTBISETCS MPOTPaMMHO. YTIpaBiieHHe paboToll KoMIiekca u 00padoTKa
9KCIIEPHMEHTAIIBHBIX PE3YJIBTATOB MPOUCXOAUT IIOCPEACTBOM IIEPCOHATBHOTO KOMIIBIOTEPA.

Ha puc.] moxa3aHpl AuarpaMMbl OTHOCHUTENBHBIX nedopmanuii Bo BpemeHd. [locie mepBoro ymapa
MIPOU30IIUIO MCKPHBIICHHE MPOJOJIEHOW OCH KOJOHHHBI (pHc.2, a). Jedopmannu mpoucXoawin B YIpyroi
cranuu paboTel. Bropoii yaap BeI3Basl O0JIblliee UCKPUBJICHUE MIPOI0JILHON OCH TI0 TpeThel dopme koseba-
Hui (puc.2, 6). Tperuii ynap npuBei K BEIXOAY U3 CTPOsI TEH30PE3UCTOPOB U ellle 00JIbIeMy HCKPHUBJICHHIO
KOJIOHHBI (puc.2, ). CXxema pacCTaHOBKH TEH30PE3UCTOPOB Ha IIOBEPXHOMTH TPYOBI MOKa3aHbl HA puUC.3.

| 3 .- F ‘ 3
2 2 2
1 '

- a) ] B)

Puc 1. Omnocumensuvie deghopmayuu:a) nepgoviii yoap,6) emopoti yoap,6) mpemuii yoap

818



Cexyus 4. TEXHOJIOT' A

Puc. 2. Mooenw kononnvt uz mpyoobemona nocie 1-eo, 2-20 u 3-20 yoapa: a) paspywienuu Kononnsl nocie nepéo2o yoapa 6)
paspyuleHuu KOIOHHbL NOCIe 8MOPO2o y0apd, 8) paspyuieHul KoJI0HHbL Rocie mpemve2o yoapa

Puc 3. Cxema paccmanosxu mensope3ucmopos

KI/IHeMaTI/I‘leCKI/Ie napaMeTpbl KOJIOHHBI IMPEACTABJICHBI aKCCJICpOrpaMMaMu, CIIEKTpaMU MOIIHOCTU
KoJieOaHuu Ha puc. 4.
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=

B)

Puc.4. Axcenepocpammer u cnekmpbi MOWHOCMU KOLEOAHUL KOJOHHbL: a — nepabwlil yoap; 6 — 6mopoti yoap, 6 — mpemuil yoap

Bepxuue auarpaMmsl Ha puc. 4 MPEACTABISIIOT COOOH OCHIIUIOTPaMMBI, TOCTPOEHHBIE 110 TTOKa3aHU-
SIM aKCeJIepOMETpa, YCTAaHOBJICHHOTO B HIDKHEH YaCTH KOJOHHBL: a — IOCJIE MIepBOro yjaapa, 0 — rmocie BTo-
poro yaapa, B — mocie TpeTbero yaapa. HipkHHe auarpamMmbl SBISIOTCS COOTBETCTBYIOLUIUMHU CIIEKTPAMU
MOIIHOCTH KOJIeOaHMH, MOy4eHHbIe ObICTphIM IpeobpasoBanneM Pypbe. Kak BUIHO U3 cpaBHEHHS CIIEK-
TPOTPaMM C KaXJ[bIM IOCIEIYIONIMM yJapoM IPOUCXOHUIO CHMIKEHHE YaCTOTHl COOCTBEHHBIX KOJIeOaHHH

KOJIOHHBI B uHTepBaine ¢ 62 I'y no 32 I'n.
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9KCNEPUMEHTANbBHbIE UCCNEQOBAHMUSA XENE3OEETOHHOW PAMbI
NPW YOAPHOM HATPYXXEHUK

A.C. Inackun
Hayunwiii pykosodumens. npogheccop, o.m.u. /I.I". Konanuya

Tomckuii apxumexmypno-cmpoumensvholil yHugepcumem, 634003, Poccus, 2. Tomck, na. Conanas, 2
E-mail: Plyaskinandrei@mail.ru

EXPERIMENTAL RESEARCHES OF REINFORCED CONCRETE FRAME OF SHOCK LOADING

A.S. Plyaskin
Scientific Supervisor: Prof., Dr. D.G. Kopanitsa

Tomsk State University or Architecture and Building, 634003, Russia, Tomsk, Solyanaya pl., 2
E-mail: Plyaskinandrei@mail.ru

The results of experimental researches of dynamic parameters of flat reinforced concrete frame.
Specified self oscillation frequency of construction with imitation of live load under shock loading. Re-
sults are presented in the form of capacity of fluctuations.

Ipobrniema OIEHKH TPOYHOCTH HKENe300€TOHHOTO Kapkaca MpH JEHCTBUM KPaTKOBPEMEHHBIX IMHAMH-
YECKUX HArpy30K SBISIETCS CIOKHOU U aKTyaJIbHOM 3aJa4eil.

PaccMoTpuM pe3ysbTaThl SKCIIEPHMEHTAIBHBIX HCCIESIOBAHMNA MOJENN Kelne300eTOHHOH NBYXIpO-
JIETHOM OIHOATAXXHOH paMbl, MOKa3aHHOM Ha puc. . Pama BeImoNHEHAa W3 KOJOHH CIUIOIIHOTO CEYEHUS
50x50mm BeIcOoTOM 700 MM 1 pureneit ceuenneM 42x100mm mnuHHOM 950 MM. IIpocTpaHCTBEHHas *KecT-
KOCTB JKeJIe300€TOHHOI pambl B IIOTIEPEYHOM HalpaBJIeHUH Obula oOecrieueHa BaHTaMHM, 3aKPETUIEHHBIMU K
cuiioBoMy T1ory. KoJIOHHBI %KECTKO 3aJieJlaHbl B METaJUIMYECKOM CTaKaHe KBaJpaTHOro MpoQuis IpHUBapeH-
HOTO K )KECTKOMY OocHOBaHMIO. COeIMHEHHE SJIEMEHTOB paMbl BBHIIIOJIHEHO CBapHBIM, ITOCPEJICTBOM 3aKiajl-
HBIX JleTaneil HaXoMsIInXCsl B KOHCOJIM KOJIOHH M ONOPHBIX YacTel puresneid. st UMUTAIMK HANIPSHKSHUH B
KOJIOHHE BO3HMKAIOIINX OT COOCTBEHHOTO BECa U IOJIE3HOI Harpy3ku OblIa BHINIOJIHEHA CHJIOBAs YCTAHOBKA,
COCTOSIIIAs U3 ABYX BEPTUKAIBHBIX LIMWIEK U MPYKUHBI C kecTKocThio 1,86 Kn/cMm. Harpyska Ha kKoi10HHY
COo3/1aBajiach CXXATOW NMPYKWHOHM, CTENEHb CXKAaTHsl KOTOpOH oOecredynBanach 3aBUHUYMBAHHUEM TaeK MeXa-
HU3Ma IT0Ka3aHHOTO Ha pHcC. 2, 4.

Puc. 1. Obwuii 6ud pamoi.

YacToTHBIE XapaKTEePUCTHKH KOHCTPYKLIMH OIPENeSUINCh MIPU MOCTEIIEHHOM YBEIMYEHHH COKaTHS
KonoHH. [Ipn 3TOM HampspkeHHe B OCHOBAHHHM KOJIOHHBI M3MeHsu1och oT 1.6 MlIla mo 5.2 Mlla. I'opuson-
TalbHOE YAapHOEe HarpyeHHe IPOBOAMIOCH IEHCTBHEM IIOPOXOBOH KOJOHKH 3apsDKEHHOH MOHTa)KHBIM
narpoHoM /1-4. Harpyska npukiiaibiBaiach Ha ypOBHE ITOJIOBUHBI BEICOTHI KOJIOHHBI.
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B)

Puc.2. Henvimanue coicamoii KOIOHNbL HA NONEPEUHYI0 YOapHYIO HAZPY3KY

Peructpanust fMHaMUYECKUX MapaMEeTPOB BBINOIHIIACE U3MEPUTEIBHBIMU OJIOKAMHU CO BCTPOCHHBI-
MHU Ibe30KepaMuueckuMu narurkamu yekopenuss ADXL- 202AQC1 npoussoncrea USA ¢pupmber ANALOG
DIVICE, wu3MmepsromiMMH YCKOPEHHME B [BYX B3aUMHO NEPHEHIUKYJSPHBIX IJIOCKOCTAX. B mpuemno-
M3MEPHUTENEHOM KOMIUIEKCE, COCTOSIIIIEM U3 IBYX 32-X KaHAJbHBIX H3MEPUTEIbHBIX OJIOKOB, OCYIIECTBIISET-
csl MyJIbTUIUIEKCHUPOBaHUE U MpeoOpa3oBaHie CUrHaia B 16-TH pa3psiHbIil NapajulelibHbIil ABOMYHBIA KO,
B kauectBe ALIII (ananoro-mudposoro npeodbpazosatess) ucronn3yercs E 14-440 ¢ makcuManpHOM yacTo-
Toii peobpazoBanus 400 kI'w 1 coBmectumslii ¢ USB 2.0. Bribop nnana3oHOB n3MepeHusi, YaCTOTHI JIUC-
KpEeTH3ally ¥ KOHQUIYpaluy BXO/OB OCYIIECTBISIETCS MPOTpaMMHO. YTIpaBlieHHe paboToi KomIniekca 1
00paboTKa IKCIICPUMEHTAIBHBIX PE3YJIBTATOB POUCXOJHUT IIOCPEICTBOM IIEPCOHATBHOTO KOMIIBIOTEPA.

Pe3ynbTaThl 9KCIEPUMEHTAIBHBIX M3MEPEHHH TPEICTAaBICHBl B BUAE aKCEIEPOrpaMM U IUarpamMmm
CHEKTPAJIbHON INIOTHOCTH MOIIHOCTH yCKOpeHHH KoiebaHuil. CrieKTpanbHasl INIOTHOCTh MOIIHOCTH YCKO-
peHuit nonyuena mytem Obictporo npeobdpazoanust Oypwe. Ha puc. 3, ¢ mokazaH criekTp MOILIHOCTH KOJie-
0aHMI KOJIOHHBI JJO MCIBITaHUS Ha yIapHYIO Harpy3ky. Yactora coOCTBEHHBIX KONEOaHUI [0 OCHOBHOMY
ToHy 219 I'1. JleficTBHe HATpYy3KH pa3pymmio OETOHHOE TeJI0 KOJOHHBI, KaK TIOKa3aHOo Ha puC. 2, 6.

[ S e ICRA ST CMANG

a) 0)

Puc.3. Cnexkmp mownocmu rxonebanuii konounst K-3
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Puc.4. Konouna K-2 nocne yoaprozo nazpysicenust

Pa3pymenne gacti cedeHUs KOJIOHHBI IPUBENIO K CHIKCHHIO YacTOTHI COOCTBEHHBIX KOJICOAHWH C
219 ' o 125 I'ry (puc. 3.6). DTO CBUAETENBCTBYET O 2-X KPATHOM CHIDKCHHHU YKECTKOCTH CEUCHHUS. Y BEIH-
YeHHE COKMMAIOIIEH CHJIBI MPUBENO K POCTY HECYIIeW CIOCOOHOCTH MOJENH KOJIOHHBI MPH MOMEPEYHOM
yaapHoM Harpyxenun. [Ipu cxumatorneit cuie pasHoi 20 kH B 6eTOHE KOJOHHBI BO3HUKIIM HAIMPSDKEHUS
8 MITa. JleiicTBue yaapHOU HAarpy3Kd OT MOPOXOBOW KOJOHKH C MAaTpoHOM JI-4 MpakTHUeCKH HE BBHI3BAJIO
paspyienus (puc. 4).

TSUABMAP - TPA®UYECKOE PACLUMPEHUE NHTEPHET-BPAY3EPA OPERA

Bunnuxoe U.B.
Hayunwiii pykosooumens.: k.¢p.-m.n. Cemernos M.E.

Tomckuil 20cy0apcmeeHHbLL APXUMEKIMYPHO-CIMPOUMENbHBLI YHUSEepCUmMen!,
634003, Poccus, 2. Tomck, na. Conanas, 2
E-mail: sme@tsuab.ru

TSUABMAP GRAPHIC MODULE (WIDGET) FOR OPERA BROWSER

Vinnikov .B.
Scientific Supervisor: Cand. Sc. Semenov M.E.

Tomsk state architecture and building university, 634003 Tomsk, Russia, Solyanaya sq., 2
E-mail: sme@tsuab.ru

Graphic module (widget) is small web programs running outside the browser. Widget TSUAB-
Map float on your desktop for quick and easy access to information about structural divisions of Tomsk
state architecture and building university. Widgets can run on all platforms supported by the Opera
browser, including Windows, Linux and Mac.

CereBble IPUIOKEHUSI O3BOJISIET PACIIMPUTH BO3MOXKHOCTH TOJIb30BATEIIs MIPH TOJTyYeHUH UHpOp-
Mauuu B cetd VHTepHer, nmpudeM 3ta uH(OpManus MOXKET HOCUTh NepCOHU(UIIMPOBAHHBIA XapakTep U
obecrieynBaTh TOHKYIO HACTPOHKY. TeXHOIOTHS cOo3MaHus BUIKETOB TOJDKHA BHECTH CYIIIECTBEHHBIE Iepe-
MeHbI B VIHTEpHET-TIPUIIOKEHUST M TTOCITYKUTh HOBBIM CIOCOOOM UIsl BeO-pa3pabOTUYMKOB JOCTaBIATH HH-
(hopmaLuio 1 yCIyr KOHEUHBIM M10JIb30BATENISIM.
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Hexoropsle rpaduueckue MOy yKe BCTPOEHBI B IOIYJISIPHBIC OIEpPallMOHHbIE CHCTEMbI (HaIpu-
Mep, Windows Vista) [1]. JocTaTouHO OJHOTO IIETYKa MBIIIA, YTOOBI BOCIIOJIE30BaThCS MHTEPECYHOIIUM
Bac cepBucoM. BukeTsl paboTaror ObicTpee yeM OOBIYHBIN BeO-Opays3ep wim Java npuiioxeHue, Ipu Hc-
MOJIF30BAaHUU MOOHMIIBHOTO YCTpoicTBa mporcxoaut 3koHoMust GPRS tpaduka.

TexHOMOTHIA CO3MaHUSA W TPOABIKCHHSA TPpaUIeCKUX MOJIYJICH CyIISCTBYST B HACTOSIIEE BpeMs
OYeHb MHOTO, MOXXHO TIPOBECTH CIIEIYIOIIYIO Kiaccupukanuio [2, 3]:

e  Moaynu paboraromue nox yrnpasinenuem Microsoft Windows (Windows API, MFC (Microsoft Foun-
dation Classes), WTL (Windows Template Library),

e  Kkpocc-uiaTGopMeHHbIE MOAYIIH, co3JaHHble Ha ocHOoBe Java (Standard Widget Toolkit, B cocrase
npoekta Eclipse, Swing — pa3pabotka Sun),

e  Kkpocc-uiaTGopMeHHbIE MOJIYIH, co3naHHble Ha ocHOBe C/C++, ¢ BO3MOXKHOCTBIO MCIIOJIb30BaHMUS
npyrux s361k0B (Tk, GTK+, Qt, FOX toolkit, wxWidgets (panee wxWindows)).

Kpome atux texHosoruit croutr ormetuth — Adobe Flash, ¢ momompro KOTOpOi MOXHO CHenaTh
OYEHb KpacHBbIE U TEXHUYECKHU CJIOKHBIE BUDKETHI. Celiuac HaOupaeT 000opoTsl KoHKypeHT Flash — TexHo-
norust Microsoft Silverlight.

B nacrosmieit pabote pazpaboran rpapudeckuii Moayis (Opera Widgets), KOTOPBI MOXXHO HCIIONb-
30BaTh Ha JI000H TutaTdopme monmepkuBaromeil BeO-Opaysep Opera, Bxmodas Windows, Linux u Mac.
Bumxer npenHasHadeH it ObICTPOrO MOJy4deHHst HH(pOpMALMK O PACHONIOKEHUH YueOHBIX KOPITYCOB, Ka-
(denp U CTPYKTYpHBIX mojpaszeieHuii TOMCKOro rocyJapcTBEHHOTO apXHUTEKTypHO-CTPOUTENILHOTO YHH-
Bepcureta (TTACY) Ge3 ucnonb3oBanust BeO-0Opaysepa [4]. PazpaboraHHblil BUIKET OCHOBAH Ha CTaHAApPT-
HBIX BeO-TexHosorusx, Bxmouas CSS, JavaScript, HTML u SVG, nporpaMmHbI# KOA MO/ COocoOeH
paboTaTh MPU OTCYTCTBUU COCAUHEHHS C CETHIO.

S3b1k pasmerku HTML no3BosisieT cTaTU4ECKHU 0JIy4aTh OJMH U TOT 7K€ KOJ U €ro COAEPKUMOE BIIO-
ciencTBUM He MeHsiercs. Mcnons3ys JavaScript Mbl IpuaeM BUDKETY MHTEPAKTUBHOCTH (TIEpEKIIOUeHne
3aKJIaJJ0K, TaliMepbl M BCIUIBIBAIOIINE OKHA), HO NP ATOM CHJIBHO OTPaHMYMBAEM €ro PaclpoCTpaHEHHE.
Jemo B TOM, YTO Ha MHOTHX XOCTHHTaX B LEJIX OE30MacHOCTH 3alpelIeHo HCIOoNb30BaTh JavaScript, mo-
ATOMY BHIKET OyaeT paboTaTh, B OCHOBHOM, Ha KaKUX-TO ONpEAETICHHBIX BeO-cTpaHuIax. Vcnonp3oBaHue
TEXHOJIOTUH KacKaTHBIX Tabmwi cTmieit CSS — npumaeT OKOHYATENbHBIA BHEIIHUH BHIA TOKYMEHTY.

TexHonorust Macirabupyemoii BeKTopHoit rpadukn SVG 1mo3BoSET UCIOIB30BATh S3bIK PA3METKH
XML n1st onucanust ABYMEPHBIX rpadueckux 00beKTOB B BEKTOPHOM (hopmare.

Ipu taxoit cxeme JavaScript, kak npaBuio, OTBEYaeT 3a (GOPMHUPOBAHHE BHEIIHEr0 BW/A BHUDKETA, a
cepBep — 3a pecypcoéMKue onepaiuu (Harpumep, o0paboTka TeKCTa, MPOBEJICHHE BBIYHUCICHUH, WK (OpMH-
poBanue JavaScript). PacripoctpaHsTbCs Takie BUIDKETHI MOTYT Be3Jie, IJie paspelieHa BcTaBka JavaScript (Ha
caiiTax, B aBTOHOMHBIX 0j10rax, hopymax).

TSUABmap v1.0 - KonuyecTBo Kopnycoe - (45)

CETCUENN (1. Consavan(1-7 kopnyc)  RESNICTTNTSM Bee kopnyca |

LEL TR CrpouTankHoi Maxannkd 1051

Kopnyc: HeTeepThl thenpa: CTpoUTENEHBIX W AOpoXHBIX MaliwH 306/4
PykoBoautens anbHUK kadespel CTROWTENBHEIX W AOPOMHEIX MALLKH
Tenedron: 111,167

Puc. 1. I'paghuueckuii unmepcpetic suoxcema TSUABMap

B kauecTBe IUIIOCOB TAKOTO MOAXO0/a OTMETUM MaKCHMAJIbHYIO THOKOCTh U MHTEPaKTUBHOCTh — MOX-
HO peann3oBaTh camble cMmednble uaed. Cpeau MHUHYCOB — TPYAOEMKOCTh pa3paboTKu, Ipu OOJBIIOH MoITy-
JSIPHOCTH BUJKETA, OCOOEHHO €ClM OH TpeOyeT MHOTO pecypcoB iisi 00pabOTKH JTaHHBIX, MOXKET CHIIBHO
BO3pacTaTh Harpy3ka Ha cepsep.
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Ipoexr «TSUABMap» npencrasisier rpaduueckuii naTepdeiic moiap3oBarens, BKIIOYAIOMINN Ia-
Hellb MEHI0, pabouyro u crarycHyto obnactu (puc. 1). [Ipunoxerne TSUABMap HanpaBieHHO Ha IIUPOKUH
KPYT T0JIb30BaTeNeii: aOUTYPHUEHTOB, CTYJICHTOB, COTPYAHUKOB, a Takxe rocreil TTACY

I'maBHOE MEHIO MpeACTaBiIAeT MONB30BATENI0 BO3MOKHOCTh BHIOOPA TOPOJCKUX PaiiOHOB, KOPITYCOB H
kadenp. Crricok «PailoH» COIEp)KUT IepedeHb paliOHOB TOPO/IA, B KOTOPBIX PAcOIOKEHBI yaeOHbIE KopITyca
yauBepcureta (1. ConsHas, ya. P. JIrokcemOypr, yii. 79 I'Bapneiickoit musmsun). Criricok «Koprrycy comep ut
CHHCOK KopirycoB By3a (ImaBHeI koprmyc, kopmyc Ne2, Ne3 u T. 11.). Crincok «Kadenpa» comepxut nepedeHn
Bcex Kadenp. IIpu BeIOOpe onpeneseHHOro paliloHa aBTOMaTHYECKH (DHIIBTPYETCs CIIHCOK KOPITyCOB, a B CJeX
32 HUM U CIIMCOK Kadeap, 4To MO3BOJISET HOJIb30BaTENI0 HAUTH HY)XKHBIH KOPIIyC [0 aJpecy WIIH JKe 31aHUE B
KOTOpOM pacriosiokeHa kadenpa. [lox maBHbIM MeHIO pacriosnaraercst kKHorka «Hacrpoiika», mpu HakaTuro Ha
KOTOPYIO TOSIBJISIETCSl JIMAJIOTOBOE OKHO, B KOTOPOM MOXKHO 3a]aTh CIIOCOO 3aUIMBKH IUIOIIAJHBIX OOBEKTOB
(rpamuenTHas nim OObIYHAS), SI3BIK MHTEp(elica (1oKa JOCTYIIEH TOJIBKO PYCCKHI S13bIK) M pa3Mep OKHa, B KO-
TOopoM Oyner otobpaxkarscst BUIDKeT (Harpumep, 240 Ha 180 nuxceneid wiy pa3BepHyTh Ha Bech 9kpaH). OTme-
THM, 4TO PH U3MEHEHUH pa3Mepa IIaBHOTO OKHA KadeCTBO OTOOpa’KeHHsI 0OBbEKTOB HE yXy/Iaercs, T. K. Bcs
rpadrdaeckas HHGOpPMAIH XpaHUTCs B BekTopHOM (popmate (SVG, Scalable Vector Graphics).

B 0CHOBHOM OKHE CXEMaTHYHO OTOOpa’kaeTcs KapTa MECTHOCTH (CIIpaBa) M OKHO HaBHTAIMH (CIICBA), B
KOTOPOM MOXHO PacCMOTPETh JENbHYI0 MH(POPMAIMIO O MECTOPACIIONIOKEHHN CTPYKTYpPHOTO TOPa3IEIICHUSL.
[Mocne BeIOOpa U3 crincka «Kopitycy 3ammcu ¢ HOMEpOM Kopityca B LIeHTpe pabodeii 00iacTu oToOpakaercsi Bbl-
OpaHHBIM KOpITyC (TIOCBEYMBAETCS IIBETOM), B CTPOKE 3arojOBKa OTOOPa)KaeTCsl KOIMYECTBO OOBEKTOB (CTPYK-
TYPHBIX MOApPA3IETICHNIT), OTHOCAIIMXCS K BEIOPAaHHOMY KOpITyCy. B HIbKHel yacTu skpaHa oToOpakaeTcs: TeMa-
THYecKasl TEKCTOBasi MH(popMarus (Homep kopiryca, tenedon, @O pykoBoauTenst IoApa3ieNeH s U T. 11.).

Jist xpaHeHust U oToOpa)keHHss HeoOXonuMoi MH(opMaLK O TOIpa3Ae’NeH!H HCIOoIb30BaHa clie-
Jytomiasi crpykrypa (Ha npumepe kadenpsi) [4]:

var TSUABMap = function(){
maps: {
Korpusl:[  ['am', Tlpuxnannas matemaruka', '407'],
['amm', Tlpuknagaas mexanuka', 223" |,
Korpusl0:[ ['ek’, 'OxonOoMuKa', '427"],
['eks', 'OxoHOMUKA cTpouTenbCTBa', '425' | §,
stt_ maps:{ Korpusl: "Vuebnsrii kopmyc NelO, yi. 79 I'Bapaeiickoit tuBu3um’,
Korpus10: "Yuebnsriii kopmyc Nel, mur. Consnas', },
str:{ name: 'PykoBoauTes,
adress: 'TlouToBsIi agpec',
tel: 'Tenedon' }
}

B kauectBe mpuMepa, npUBeIeM KOMaH/bI POPUCOBKU Tpaduueckoro o0bekTa Ha MECTHOCTH (Ha
npumepe ['maBHOTO KOpITyCa) [5]:

<path id="Korpusl" fill="#CCC" d="M47,37 63,28 69,38 74,35 72,32 113,10 121,25 83,47 81,44
75,47 103,97 109,94 108,92 146,69 155,85 117,107 116,105 110,108 115,119 110,122 116,132 109,135
104,126 100,128 75,87 73,88 68,78 70,77 47,37"/>

Ter path onpenessier popmy rpaduueckoro 00beKTa, KOTOPbIi BKIFOYAET CIEAYIONIME aTpuOyThl — UICH-
tr(ukarop oowsekra (id), uper 3anuBki (fill) u ero reomerputo (d), onpeensiemMyro y37I0BbIMA KOOPAUHATAMH (X, Y)
n uHCTpyKImsiMi (M, moveto). MacTpykiwst M (TponyvcHas) yKa3bIBaeT, YTO HCTIONB3YIOTCS aOCOIOTHBIE KOOPIH-
HaTsl (X, y). OTMeTuM, uto B atpubyTe d Mcrnonp30BaHa HesiBHO KoMaH1a lineto (nepeurnciienne nap KOOpAWHar).

Just 3arpysku Bumkera TSUABMap (pacnpoctpansercs o smienzun GNU Lesser General Public)
HEOOX0IMMO B aJIpeCHOM cTpoke BeO-Opay3epa Opera HaOpath myTh http://widgets.opera.com/widget/12141/.
B mponecce 3arpy3ku BHXKIeTa Ha KOMITBIOTEp B olepalMoHHON cucreme Windows Oyner co3iaHa mamka
C:\..\Application Data\Opera 9.5\profile\widgets, B koTopyro OymeT momerieH maker wgt, B MeHto Widget
BeO-Opayzepa Opera Oynet nodasnena komanna TSUABMap amst 3anycka BHKIeTa Ha KoMIbioTepe (puc. 2).

%JSpeed Dial - Opera
File Edit Wiew Bookmarks BUURLEES Tools  Help
Add Widgets

[ newees [
Manage \Widgets. ..
R S TsuAEmap

Puc. 2. Menio 6e6-6paysepa Opera nocie ycmanosku euodcema TSUABMap
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JlanbHeiiee pa3BuTue rpaMuecKoro MOy BUANTCS JIOTIOJTHEHHE K UCITIOIB30BAaHHBIM TEXHOJIOTH-
am (HTML, JavaScript, CSS, SVG) cepsepHoro s3bika (Hanpumep, PHP). Oto yBenmuur ruGKocTh 1 UHTE-
paKkTUBHOCTH Bukera. [loBenenne rpaduyeckoro Momyisi OyAeT MOJHOCTBIO 3aBHCETh KaK OT JeHCTBHN
TMI0JIB30BATENS, TaK W, HallpUMep, OT KOHTEHTA CTPAHHUIIBI, HA KOTOPOIl pa3MeIleH BUIKET. DT TEXHOJIOTHU
MOXXHO HCIIOJIb30BaTh, HAIIPUMEP, ISl OTOOpa)KEHHs PACIIUCaHNs KOHKPETHOW CTYICHYECKOH IPYIIIBI, 3aHs-
TOCTH M OCHAILICHHOCTH Y4eOHBIX ayIHTOPHH.

Paspaborunkamu Opera 3asBJI€HO, 4TO B Ompkaiiliee BpeMs MOSBHTCS BO3MOXHOCTH 3arpykarbh H
UCIIONB30BaTh BUIDKETHl HAa MOOWMIIBHBIX yCTpOHCTBax (COTOBBIX TenedoHax). SIBIAACH MO CyTH Kpocc-
1aT(hOPMEHHBIMH PUIOKEHUSIMH, BUIDKETHI TPEOYIOT YCTAaHOBKH Ha MOOMJIBHOM TE€pMUHANE KIHEHTa, IPH
MIOMOIIIM KOTOPOTO U 00ecrieunBaeTcsl JOCTaBka HHPOpMALMK C HEKOTOPOIO CETEBOIO pecypca Ha KOHKPET-
HBIA MOOMIIBHBIN TEJIE(OH MOJIb30BATEIIS.

Cnucok JauTepaTypsl

1. Xosapa, M. 3amumennsiid kox s Windows Vista / M. Xosapn, J. JlenOnask. [ep ¢ anrmn. — M.:
WznarensctBo «Pycckas pexakuusi»; CII16.: Iurep, 2008. — 224 c.

2. Marepuansl cBoOOmHON SHIMKIONEANH Bukumenws [DnekTpoHHBIM pecypc]. Pexwmm mocryma:
http://ru.wikipedia.org/wiki/Bumxkert, cBobomHBIi. — 3ari. ¢ 3xpaHa. Pyc. s13.

3. OTKpEITast TUTEpaTypa OH-TAH 00ydeHHs [DIeKTpOHHEIH pecypc]. Pexxum gocryma: http://www.on-
line-teaching.com, cBoGomHbIIA. — 3ari. ¢ 3kpaHa. Pyc. 3.

4, Bunnukos, U.b. Pa3zpabotka Bumxkera (rpaguyeckoro momyisi) — CnpaBOYHUK KOPIYCOB U Kadeap

TTACY [Dnekrponnsiii pecypc] / U.b. Bunnukos, M.E. CemenoB. Marepuanst VI Beepoccuiickoit
Hay4YHO-TIPAaKTHYECKOU KoH(epeHimu «TexHnonoruu Microsoft B TeOpuH U IPaKTHKE MPOrPaMMHUPO-
BaHus». — Tomck: TITY. —2009.

5. Scalable Vector Graphics (SVG) 1.1 Specification [Dnekrponusiii pecypc]. Pexxum mocryma:

http://www.w3.0rg/TR/SVG/, cBoOOaHBIN. — 3aril. ¢ 3KpaHa. AHT. 53.

NMPOrPAMMHASA CPE[IA SPFCC AJ11 ABTOMATU3ALIK
MOJENNPOBAHUA NPOLIECCOB NNACTUYECKOW AE®OPMALIUK B LK METAJJIAX

M.E. Ceménos, C.H. Konynaesa
Hayunwii pykosooumens: npogeccop, 0.¢.-m.n. C.H. Konynaesa

Tomckuii 20cy0apcmeeHHbLL APXUMEKMYPHO-CIPOUMETbHbII YHUSEPCUMEm
Poccus, 2. Tomck, na. Conanas, 2, 634003
E-mail: sme@tsuab.ru

SOFTWARE SPFCC FOR MODELLING OF PLASTIC DEFORMATION IN FCC METALS

Semenov M.E., Kolupaeva S.N.
Scientific Supervisor: Prof., Dr. Kolupaeva S.N.

Tomsk State University of Architecture and Building,
Russia, Tomsk, sq. Solyanaya 2, 634003
E-mail: sme@tsuab.ru

Onucana npoepammnas cpeoa SPFCC (Slip Plasticity of Face-Centered Cubic), npeonasnauennas
OJI5L A8MOMAMU3AYUU BLIYUCTUMETLHBIX IKCNEPUMEHIMOS, NO UCCIEO08AHUI0 NPOYECCO8 NIACIMUYECKOU Oe-
@opmayuu ¢ I'lIK mamepuanax. Paccmompena cmpyxmypa npoepammuoii cpedst u npedocmasisiemble ero
803MOAHCHOCIU. BastcHotl 0COOEHHOCbIO NPOSPAMMHOL CPeObl AGTAEMCA HAIUYUE YOOOHBIX Cpedcms Ol
pabomvl ¢ 6a3oil pe3yrbmamos KOMIbIOMEPHbIX IKCHEPUMEHMOS.

B TomckoM rocyiapCTBeHHOM apXMTEKTYPHO-CTPOUTENBHOM YHUBEPCUTETE BELyTCsl pabOThI 10 CO3IAHHIO
MaTeMaTHYeCKUX MoJieniel riactideckor nedopmarmu B I'TIK Matepranax Uit pa3TuyHBIX BHEITHUX BO3ICHCTBUN U
TIOCTPOEHHIO MPOTPaMMHON cpetbl sl MX peanmzaiw [1-3]. B uncne npexbsBisieMbx TpeOOBaHHIT OIHIM U3 OC-
HOBHBIX SIBJIIETCS  JIOCTYIIHOCTb ITIPOIPaMMHOTO  OOecriedeHust [yl ITONb30Baresst  (Harmpumep,  (H3HK-
SKCIIEPUMEHTATOP), B TOM UFICIIe HE UMEIOIIETO MPO(EeCCHOHAIBHOM MOATOTOBKH B 00J1aCT MH(POPMAIMOHHBIX TEX-
Homoruid. Co3aHHOE MPOrpaMMHOE 0OECTIEYEHHE B PAMKaX MPEeI0KEHHON MaTeMaTHIECKOH MOJIEIH TIO3BOJISIET:
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Cexyus 4. TEXHOJIOT' A

MPOBOJINTH CEPHH BBIYHUCIIUTEIBHBIX SKCIIEPUMEHTOB C BapHalyeil BHIOpaHHOTO IapaMeTpa,
BU3yaJIM3UPOBATh PE3YJIbTAThl COXPAaHEHHBIX SKCIEPHUMEHTOB W/MITH TEKYIIEro SKCIIEPUMEHTA.
YIPaBIATh HAOOPOM JAOIMYCTUMBIX 3HAYECHUI TapaMeTpOB MOJIEIIH,

MOKJIIOYATh/OTKIII0YaTh MEXaHN3MBI T€HEPALNH ¥ aHHUTWIIIIUK 1e(hDOPMALIMOHHBIX 1€(EKTOB,
ABTOMATHYECKH COXPAHATH PE3YJIbTAThl PACUETOB B 0a3e NaHHBIX.

Mo 3ambicny pa3paborurkoB nporpammiuas cpeaa SPFCC siBnsieTcs pabourM MECTOM HccieoBaTe-
1s1. OHa goiKHA o0ecTieunBaTh MOAAEPKKY IUIAHUPOBAHMS U NIPOBEJICHNS CEPUI KOMIBIOTEPHBIX SKCIEPH-
MCHTOB Ha OCHOBE MaTEMaTH4ECKOW MOJENN, OCHOBAHHOM Ha cucreMe An(GepeHINaIbHbIX YPaBHEHUIH
bamanca aedopmarmonnsix aedexror [1-4]. Cpena SPFCC co3maercs ¢ ucnonb3oBanueM Turbo Delphi
2006 for Windows.

[Mporpammuas cpena SPFCC npencrasisier coboii rpaduueckoe MHOTOOKOHHOE Win32-mpuiiosKeHue,
NpeHa3HauYeHHOe IS TUNITAHUPOBAHUS M TIPOBEICHHST MOJICIIMPOBAHMS U BU3yaIIbHOTO aHAJIM3a PE3YJIbTaToB
KOMITBIOTEPHBIX SKCIIEPUMEHTOB 110 UCCIIEJOBAaHUIO MEXaHM3MOB U ITPOLIECCOB IUIACTHYECKON Jedopmannu
B 'lIK MaTepunanax B yCIOBUSIX PA3IMYHBIX BHELUIHUX BO3JACHCTBUAX [5—6].

INpy maHMpOBaHUM KOMITBIOTEPHOTO KCIIEPUMEHTA MOJIB30BATENb MOJKET BOCIIONB30BATHCS YCTAHOBKA-
MH I10 YMOJTYaHHIO W/WIM BBIOPATH ITapaMeTpbl MaTeMaTHYECKOH MOeNH 13 0a3bl JaHHBIX MPOrPaMMHOTO KOM-
IieKca MO0 3a7aTh MX CaMOCTOATENHHO. 110 yMOMUaHHMIO BBIYMCIUTENBHBIA SKCIIEPUMEHT BBITOIHSIETCS TIPU
MPENONpEIETICHHOM Habope 3HaueHWi IapaMeTpoB M MOJIHOM HA0OpE MEXaHW3MOB, YUUTHIBAEMBIX B MOJEIH.
Ecnu nonp3oBaTens M3MEHSIET 3HAYEHUSI TAPAMETPOB MOJIEIH, ONPEEIICHHBIE 10 YMOTYAaHHIO, TO JI0 IPOBEACHHS
9KCIIEpUMEHTa (Ha ypoBHe Ipadudeckoro uHTepderica nonp30Baressl) aBTOMaTHIECKH OCYIIECTBISIETCS IPOBEP-
Ka MOIM(UIIMPOBAHHBIX (I3MEHEHHBIX) 3HAYEHUH HA UX Pa3yMHOCTh ((PU3MYECKUE OrpaHMYEHHS] MOJIEIH).

[IpoBeneHue cepur KOMITBIOTEPHBIX SKCIIEPUMEHTOB BKJIIOYAET B €05l CIECIYIOIINE TAIBI:

. BBIOOpP 0a30BOI MOJIENH TIIACTHYECKOH iehopmaru (oxHO(a3HBIN MaTepHal, rerepodasHblii MaTepuai),

. BBIOOp BHEIIHETO BO3JEHCTBHS (IIOCTOSIHHAS CKOPOCTH JedopManny, ocTosIHHAsK IPHIOKEHHOE Ha-
IpsDKEHUe, IIOCTOSIHHAS Harpy3Ka IPU PacTsDKEHUH WIIH CXKaThH),

. BEIOOp MaTepHaa/MaTepraia MaTpHUIbl (Melb, HUKEJb, ATFOMAHUI),

. BBIOOP MEXaHM3MOB T'C€HEPAINH, aHHUTHIISIIAN M PEeaKCallMoHHOW TpaHcdopmanmu nedopmannoH-

HBIX 1e()EKTOB,

. BBIOOD 3HAUEHMH MapaMeTPOB MOJIEIH,
. 3alaHKe TIapaMeTpa CepHU BBIYHUCIHUTENBHBIX 3KCIEPUMEHTOB (TeMIepaTypa, CKOpoCTh nedopMHUpo-

BaHUsl, HANIPSOHKCHUE, HAYaIbHAs IVIOTHOCTH CABUI000Pa3YIOIMX TUCIIOKAIINN),

. 3aJjaHUe HAYaJIbHOTO U KOHEYHOT'O 3HAUSHHH MapaMeTpa CEpUH U Ilara ero M3MEHEeHUsI.

Peanu3anusi nepeyrcieHHbIX AEHCTBUI M0 IUIAHMPOBAHUIO KOMITBIOTEPHOIO SKCIIEPUMEHTA OCYIIIe-
CTBJIIETCS C MCIOJB30BAHUEM JUAJIOTOBBIX OKOH. I'maBHOE okHO nosBisieTcs npu BeizoBe SPFCC u nocro-
SIHHO IIPUCYTCTBYET Ha dKkpaHe (puc. 1). OcTanbHble BBI3BIBAIOTCS C MTOMOIIBIO TIIABHOTO MEHIO WM MaHEeNn
MHCTPYMEHTOB. JI71st paboTHI C yCTaHOBKaMHU 3HAYEHUH MTapaMeTPOB HKCIIEPUMEHTOB (Ha4albHbIE MIIOTHOCTH
JIMCTIOKAMi W KOHIIEHTPAIMU TOYEYHBIX Ie()EeKTOB, TeMIIEpaTypa, NPHIOKEHHOE HANpsDKCHHE, CKOPOCTh
nedopMannu U T. 1.) IpeIHA3HAYEHO OKHO «MeHemKep BXOIHBIX MapaMeTpoBy (puc. 2), s BU3yaTH3alux
MOJTYYEHHBIX PacyeTHBIX JAHHBIX U BBITPY3KHU PE3yIbTATOB B TEKCTOBBIE (haiiibl — OKHO «I paduk/DKcmopT».

] Slip Plasticity of Face-Centered Cubic v1.0.2 (SPFCC)

Mafin  Bua Mogene Cepeuc  Crnpaska
00 '8 || dafdt = const j||'9Tep0¢aaHb|F1 j|Cu jé‘ﬁ‘ HE X @&
HederTwl R B | |0 ®| Zaronoeok | Data | Bpema | -
+- CAEMra0BpazyiolMe JMCNOKALMAK PEE Cug3_2d1 21.04.2009 0:00:03
1 BMBaKaHCHA ¥ |cute3 201 |21.04.2000 000:07
<1 MexaHaM TBHEpaUpi V| |cuze3_a01  |21.042008 | 0:00:01
O Cramaaecini ¥ [ |cuzes_aa 21.04.2008 | 0:00:15
gﬂ;ir‘:‘::;::“ :EE Cudd3_2d1 21.04.2009 00017
1 MEXAHMEME AHHHTHALMM _EE Cus93_2d1 21.04.2009 0:00:20
4. MENY3ENEHEIE aTOMEI | [l | cuges_zat 21.04.2008 | 0:00:23
+- [IMCA0KAUMOHHEIR QMNONM MEXYZENEHAM THNA V|| cu7a3_zd1 21.04.2008 0:00:24
+- AMCNOKAUMOHHEIE AMNOAK BEAKAHCHOHHOM THNS _EE Cugs3_2d1 21.04.2009 0:00:26
+- BaKaHiHKW _EE Cud3_3d1 21.04.2009 0:00:29
+ Hpusuamuecme AWCNOKALHA (ME}IQGEJ'IBHBIE I'IETJ'\H) |_ |_ cul193 3d1 21.04.2009 0:00:42
+- MpUEMaTHIECKME JUCNOKALMA (BESKAHCHOHHEIE NETIM) _FF o791 3d1 21.04.2008 0:00-41
+- [IMCNOKALMOHHEIE CTEHKM — e
YEA¥HTE THN MAaTEpHana 1

Puc. 1. I'nasnoe ouanozosoe oxno npoecpammel SPFCC
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s mpoBenenust pacyeroB B nporpamMmmHoM obecriedeHnrn SPFCC mcronb3yloTcst 1Ba OCHOBHBIX
YUCIEHHBIX METOJa — SIBHBIA MEeTOA AjamMca A MOCTPOEHUs TOYEK pa3rOHa U HedBHbIM MeTton ['wpa mis
NIPOBEJICHUSI OCHOBHBIX pacdeToB. BHYTpeHHHI miar, MeTo/ U MOpsIOK MHTErpUPOBaHUs cucteMsl nudde-
PEHIMATIBHBIX yPaBHEHUH BBIOWPAETCS aBTOMAaTHYECKH.

gﬂMEHeAmep BHOAHLIX AaHHbLIX 5[

HadanbHele yonosus |I'Iapa|'u'|Epr|| BosgedcTene | Cepin |

—HadankHble NNOTHOCTH AHCNOKaLMA: rTpefensl MHTEMPUPOEAHWA:
COpvroofpazyiolwMe JHCNoKaumMm I Tel 2|| 1,00E-010

TNeewlid npegen:

I 1]
ez entHeEle QHNONEHEIE SHCROEALUH I U|1.UUE-U1U " ;
Mpaesld Npegen: I—DS

BakaHCHOHHEIR QMOONEHEIE OMCNOKSLHH 0f1,00E-010
I I War nonez0eaTanA; I 0,01
MexyzenbHEIE NPH3MATHYECKME NETNH 0f1,00E-010 .
v OTRAHAYMTE BHYTREHHWIA War
BakaHCHOHHEIE NPUEMATMUECKHE NETM 0f1,00E-010 METOAS WAromM NoNL30EaTENA
rHauaneHEIR KOHUEHTRAUMK ToUeYHER dedekToe:— | Bpema
EWBaKaHCMK 0 j1,00E-10 BREmMA (8 NON3y4ecTH) |1,DDE-DDS
Mesys eNbHLIE ATOMEI QOE+0 |1,00E-010
BakaHouK QOE+0 |1,00E-010

¥ OTHOCMTEMEHAA TOYHOCTE

MomMouk Mo ¥MONYaAHWD | TPNMEHUTE 0k

OTHOCHMTENEHAA TOYHOCTE ANA MAOTHOCTH CABMMO00paZYHILLMY AHCAOKALHA

Puc. 2. Jluanoeosoe oxno «Menedaicep 6X00HbIX napamemposy

B xone mpoBesieHHsT KOMIIBIOTEPHBIX YKCIIEPUMEHTOB B 0a3e JaHHBIX COXPaHsETCs TMOJIHBIH Habop
3HAUYEHHMH NEepeMEHHbBIX MOJIEH (CABUTO00pa3yIoIIre TUCIOKAINY, JUCIOKAUH B IUTIONBHBIX KOHQHTYpa-
LUSIX BAKAHCMOHHOTO M MEXXY3€JIBHOT'O THIIA, IPU3MAaTHUECKHUE JNCIOKAIOHHBIE TIETJIM BaKaHCHOHHOTO U
MEXY3eJIbHOTO THIIA, MEXKY3eJIbHbIE aTOMBI, BAKAHCHU M OUBAKAaHCHH) C IIIATOM 3aJIaHHBIM II0JIb30BaTEIIeM, a
TaKXKe CTATUCTHKA TPYIOEMKOCTH BBIYUCICHHN (KOJMIECTBO OOpaIIeHUH K MpaBoil yacTu cuctemsl audde-
PCHIMANBHBIX YpaBHEHHUH, UCIIOIBb30BAHHBINA YHCIICHHBIA METOX M €ro MOPSIOK, YUCIIO LIaroB HHTETPHPO-
BaHuA U T. A.). [loyyeHHas nnpopmarysa o0 M3MEHEHHH METO/la M ero MOpAIKa TaKKe CoXpaHsercs B 0aze
JIaHHBIX, YTO MO3BOJISIET MPOBECTHU JAOTOJHUTENBHBIN aHamu3 (puc. 3).

EﬂHBMEHEHHH HMEeToAa, NOpAAKa MeEToAa M wara: Cud493_3d1 ﬂ

MeTtod, NopAgok MeToaa

MeTon, Nopagok MeToga

MTepagpma
— heTog (1-&gamc, 2-TWp) = Mopagok meToga

Puc. 3. Jluanocosoe oxkno «HMsmenenue memooa u e2o nopaoxka»

B Hacrosiiee BpeMst BeyTcsl pabOTHI 110 Pa3BUTHIO MAaTeMaTHYECKUX MOAENel MiIacTHYecKoi jie-
(hopMany ¥ pacmIMPEeHUI0 BO3MOXKHOCTeH mporpammHuoii cpensl SPFCC. B HacTosiiee BpeMs BeeTcs moJ-
KJIIOYEHHE ypaBHEHHs OajlaHCca JHCIIOKAIIMOHHBIX CTEHOK, a TAKXKe BO3MOXKHOCTH BBIOOpA PA3IMYHOM 3amu-
CH YpaBHEHHS, OTIPEACIISIONIEr0 CKOPOCTh NehOpMalnH.

Crnucok 1uTepaTypsl

1. CemenoB M.E., Konymaesa C.H., Kosanesckas T.A., Haneiiko O.11. MaTemaTiudeckoe MOIECIHUPOBA-
HHe 1ehOPMAlMOHHOTO YIPOUHEHHS W 3BOJIOLUH JeGOopMalMOHHOM AeeKTHOH cpelpl B Iucnepc-
HO-YIPOYHEHHBIX Marepuasiax // DBOJIIOLHS CTPYKTYpbl U CBOWCTBa METAIMYECKUX MaTepHasoB /
[Mox obweit penakumit A.M.ITorekaesa. — Tomck: U3n-Bo HTJI, 2007. — C. 5-41.
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2. Konynaesa C.H., Ceméno M.E. , [Tycnemesa C.J1. MaremaTuueckoe MOJAEIUPOBAHUE TEMIIEPATYP-
HOH M CKOPOCTHOH 3aBHCHMOCTH JedopmanmonHoro ynpounenus: ['TIK-meramios // ledopmanus u
paspyuenue marepuanos. — 2006. — Ne 4. — C. 40-46.

3. CeménoB M.E., KonynmaeBa C.H. MaremaTrdaeckoe u IporpaMMHOE 00ecIieueH e sl MOIIAPOBa-
HUS TIporieccoB mactudeckoit nepopmanuu B ['TIK metammax // IV MexayHapomHas KOHpEpEHIHS
CTY/ICHTOB M MOJOABIX y4€HbIX «[lepcrekTuBbl pa3BUTHs (YyHIAMEHTAIbHBIX HAYK»: COOPHUK TPY-
noB. Poccus. Tomck. 15—-18 mast 2007 r. — Tomck: U3narensctBo TOMCKOTO NOTUTEXHAYECKOTO YHU-
Bepcureta. 2007. — C. 274-276.

4, CemenoB M.E., Komynaesa C.H. [Iporpammuas moanep:kka MOJETUPOBAHAS 3aKOHOMEPHOCTEH Ij1a-
crudeckoil aepopmanuu B ['TIK marepuanax / ®@usznko-mareMaTHueckoe MOJCIHUPOBAHHE CHUCTEM:
Matepuansl V MexayHapoanoro cemunapa. Boponex 'OYBIIO «BopoHexckuii TocynapcTBeHHbIN
TeXHHUYecKuil yHuBepcuter», 2008. Y. 2. — C. 209-214.

5. CeménoB MLE., Komymaea C.H. Iporpamma mist 9BM Slip Plasticity of Face-Centered Cubic v1.0 (SPFCC):
cBugetenbetBo Ne 2005612381 Pocllatent; 3asaBa. 26.07.05; 3aper. 12.09.05.

6. CemenoB M.E., Konymaesa C.H. IIporpammusrii komuieke SPFCC aist uccnenoBanus 3aKOHOMeEp-
HOCTEH TuTacTHYecKor nedopMalui B MaTephallaX C TPaHEHECHTPHUPOBAHHOW KyOMYECKOW CTPYKTY-
poir Ne 50200800877 // KommbioTepHBle y4ueOHBIE TporpamMmbl ¥ wHHOBamuu. — 2008. — Ne 7.
http://ofap.ru/portal/innovat/n7_2008/n7_2008.html

APXUTEKTYPA NPOrPAMMHOIO KOMMNEKCA DDCS AnA UCCNEAOBAHUA
ANCNOKALMOHHOU OAUHAMUKUA KPUCTANNOMPA®UYECKOI O CKONbXXEHUA
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ARCHITECTURE OF PROGRAM COMPLEX DDCS FOR RESEARCH
DISLOCATION DYNAMICS OF CRISTALLOGRAFIC SLIP

A.E. Petelin, S.I. Samohina
Scientific adviser: professor, S.N. Kolupaeva

Tomsk State University of Architecture and Building, 634003, Russia, Tomsk, sq Solyanaya, 2
E-mail: pae@sibmail.com

Onucvigaemcsa apxumexkmypa npocpammuozo xomnaexca (IIK) Dislocation Dynamics of
Crystallographic Slip (DDCS), npeonasuauenno2o 0nisa agmomamuzayuu Uccie008anus OUCIOKAYUOHHOU
ounamuku Kpucmanioepapuueckozo ckoavicenus 6 I'LIK memannax. Paccmampusaemca nasnauenue u
ocobennocmu peanuzayuu mooyiei IIK DDCS. [Ipusoosmcs npumepvl UCHOIb3YeMblX WUAOIOHO8 Npo-
EeKMUPO8aHUs, ONUCHLIBAIOMCca Imanst oanvhetiwezo pazeumus IIK DDCS.

Beenenne

Jlis uccnenoBaHus AUCITOKAITMOHHON TMHAMUKH KpHcTautorpadudeckoro ckoibkerns (JIJJKC) B mu-
POKOM CIIEKTPE XapaKTEePUCTHK MATEPUAIOB U TapaMETPOB MPUIOKEHHOTO BO3JACHCTBHS OJHUM M3 Haubolee
MEePCIEKTUBHBIX MOXO0JIOB SIBISIETCS MaTEMAaTHYECKOE MOJIEIMPOBAHHUE C YIETOM MEXaHH3MOB U IIPOLIECCOB,
omnpenensitonmx lbyfvbre ajhvbhjdfybz snementaproro kpucramiorpagu4eckoro CKOJIbXEHHs U 30HbI CABUTA
[1]. B ocHOBe paccmarpuBaemoit maremaruueckoii Mmogenu JIJIKC, pa3sutoii B [2], IEXHUT KecTKas CHCTeMa
00bIKHOBEHHBIX auddepenupranbibix ypasHenuid (OY) [3], pemenre KOTopoil — He TpHUBHANbHAs 3aaaya.
Jnst paspernenust 91oi 3aiaum, Obu1 pazpadoran nporpammubiii komruieke (1K) Dislocation Dynamics of
Crystallographic Slip (DDCS), npeHa3HaYeHHBIH [T IPOBECHUS aBTOMATH3ALUK HCCIICIOBAHUS TUHAMUKU
Kpuctajutorpadmaeckoro ckonbxkenus B ['1IK meramiax. B raHHOM JTOKIIa/ie OMACHIBACTCS €r0 apXUTEKTYpa.
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NPOEKTUPOBAHUE NMPOrPAMMHOIO KOMMNEKCA

DddexTuBHOCTH PabOTH aBTOMATU3UPOBAHHBIX CHUCTEM 3aBHCUT OT MPABHIBHOTO U ONTHMAIBHOTO
pacrpezenerus QyHKIIMOHATBHOCTH MEXKIY BCEMH 3BEHbSIMU BBHIOPAHHON apXUTEKTYPhl U MPOrPAMMHBIMU
KOMITOHEHTaMH, €€ PEAU3YIOLIMMH, TO €CTh BBICOKOKAYECTBEHHOTO MPOSKTUPOBaHUs cucTeMbl. [Iporecc
MPOEKTUPOBaHKs MporpaMMHoro komruiekca DDCS ocHOBaH Ha MPHHIMIIAX M IIEHHOCTAX THOKO#M MeTo/0-
JIOTHHU pa3paboTku nmporpammuoro obecneuenus (I10) [4].

B cootBeTcTBHM ¢ MpUHIMTIAMU THOKOH MeTomonoruu pazpabotku 11O u Ha OCHOBe aHAJIM3a Mpe-
METHOM 00sacTH ObllIa CO3/1aHa AWarpaMMma BapuaHTOB HCITOJIb30BaHus (puc. 1).

© O MocTpoenne rpadmka ©

Do pMUPOBAHME MaTe MATUUEE KO i SJKCNOPTMPOBAHHE J8HHbIX

PaclumpeHue E,D, A CI b ©

CoTpyaHuK
’ "*-.. Wcnone3osanue cnpasku
O A;I,MHHHCTpaTop 5 I'IonhaoEaTenh o B

. TA
MogknioyeHne HOBLIX ©
MD,D,YJ'IEH
Hakonnexwne ceoicTe
ﬂpDEIB,D,EHHE BEIYUCIIATEN BHOTO

JKCNE PUMEHTA MARERARDS
p XpaHeHue pe3ynsTaTos

BbIYMCIIEHMIA

Bxop B cucTemy

Puc. 1. Jluazpamma eapuanmos ucnonvsosanus

ITo nuarpamMMe BapHaHTOB HCIIOJIB30BAHUSI CO3/1ACTCS CIIMCOK TPEOOBAHMI K CHCTEME U ONPEeTIsIeT-
€5l MHOXKECTBO BBINTOJTHAEMBIX CUCTEMON (yHKIINIA:

. pemenne xecTkon cucremsl OJ1Y,
(hopMHUpPOBaHUE MATEMATHICCKUX MOJICIICH,
9KCIOPT JaHHBIX,

rpaduyeckoe IpeCTaBIeHUE PE3yIbTaTOB BHIYNCICHNH,

XpaHEHHE pe3yJIbTaTOB BBIYMCIICHHH, 3HAYCHUI ITapaMeTpoB MaTeMaTH4eCKHX MOJEJIeH U CBOWCTB
nccieayeMbIX MaTepraioB B 6aze gaHHbIX (B]1),

pacmupenue (o Mepe Heodxogumoctn) b/,

pacmupere QyHKIIMOHATBHBIX Bo3MoxHOCcTel T1K,

HCIOJIH30BaHUE YAOOHOTO M MMOHATHOTO MOJIb30BaTeIbcKoro naTepdetica I1K,

COXpaHEHU II0JIb30BaTelIeM JIMYHBIX HACTPOeK HHTepdeiica,

UCIIOJIb30BAaHHE TAPOJIS ATl BXO/A MOJIb30BATENSI B CHCTEMY.
Br100p apxuTekTyphl 0611 000CHOBaH BO3MOXKHOCTBIO BBINIOJIHEHHS IIEPEYHCIICHHBIX BbIle (QyHKINI

[Ipy nmpoeKTUPOBaHMM TAKKE YYMTHIBAICS NPUHLMI pPa3feieHUs 3a/aud Ha TPH COCTaBIISIOILUE:
KOMITOHEHTHI JIOCTYIa K JaHHBIM, KOMIIOHEHTbI 00paboTkn mHpopManuu 1 UHTEPPECHbIE KOMIOHEHTHI
Taxoe paszesieHne yBeITUUMBAET BO3MOXHOCTH 0 IOBTOPHOMY HCIIOJIb30BaHHIO KOMIIOHEHTOB, YIPOILIAeT
JTANTbHEHIIY10 TIOAJEPXKKY U, ITPHU HE0OXOIUMOCTH, OCIIETYIONTYI0 MOTU(PHUKAIIIIO CUCTEMBI.

APXUTEKTYPA NMPOrPAMMHOIO KOMMIEKCA

Paspaborannas crpykrypa (puc. 2) [IK DDCS mnpexcraBisier coboii MononHseMyto (M3MEHsSEMYIO)
CHCTEMY AMHAMHYECKH IMOJIKIII0YaeMbIX IPOrPaMMHBIX MozyJiel. Bee Monyim noppasaenstorest Ha (GyHKIHO-
HaJIbHBIE MOJTYJIH, CHCTEMHBIE MOJLYJIN, MO/ M 1ocTyna K b/l 1 Momysn 1mop30BaTeIbcKoro nHTepdeiica.
@OyHKIMOHAIBHBIE MOAYJIH PEATHU3YIOT OT/ACNIBHBIE MOACUCTEMBI U (DYyHKIMHU, K IPUMEPY, MOACUCTEMY
pemrenus xxecTkoi cucremsl OJ1Y, moacucreMy 3KCIopTa AaHHBIX U T. . MOy M CHCTEMHBIX IAaHHBIX XPaHAT
WHQOPMAIIMOHHBIE CTPYKTYPHI, UCIIONB3yeMble IpH padoTe (MaTpHIbI, BEKTOpa, 0OpabOTIMKH OMHMOOK M
T. A.). Moxynu nonp30BaTenbckoro MHTEpdeiica odecreunBaloT HHTEPAKTUBHOE B3aMMOCHCTBHE TOJIB30Ba-
terst ¢ kommoneHTamu [1K, B wactHOCTH, ¢ B/] (DOCTYT K KOTOPO# OCcymecTBIseTcs MOy IsiMu goctyma K BJT).
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/—{ TIK DDCS
B

-
Moaym CucremMubIe
JocTvha
b MOTVIIH
x BT
e
Momymm t t
0ML30BATENECEOTO -
uHTepdeiica J D VHKITOHATHHBIE MOIYTH W

\2

Puc. 2. Cmpyxmypa IIK DDCS

Hns xpanenns nadopmarmm B [TIK DDCS ucnonb3yeTcs pensiuoHHas MOJETb MPEICTaBICHUS JaHHBIX,
B Hacrosituii MomeHT BJI TIK DDCS paboraer nox ynpasienuem CYBJ] Access. B BJ] xpansitcst pesynbra-
ThI BBIYMCIICHUH, 3HAYCHUSI [TAPAMETPOB MaTEeMaTUYECKUX MOJIENICH 1 HAKAIUIMBAIOTCS XapaKTePUCTUKH HC-
cnenyeMbix marepuanoB. Ctpykrypa B/l, cxema npezcraBieHus: pe3ysibTaTOB BBIYMCIMTEIBHBIX JKCIICPH-
MEHTOB, a TAK)Ke BO3MOXHOCTH paboTsl ¢ B/ onucans! B ctathe [5].

B apxutekrype 1K HacuuThIBaeTCs HECKOJILKO MOJYJICH MMOJIb30BATEILCKOrO HHTEpdeiica.
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Cexyus 5. IPO®ECCHOHAJIbHBIH HHOCTPAHHBIH A3bIK

TRAJECTORIES OF MOTION AND SPECTRA OF RADIATION FROM RELATIVISTIC
ELECTRONS AT AXIAL CHANNELING IN THE CRYSTALS

Alyona A. Ananjeva, Oleg.V. Bogdanov
Scientific Advisors: Yuri .L. Pivovarov, Professor,

Alexander S. Parnyugin, Associate Professor
Tomsk Polytechnic University
E-mail: ananeva_aa@mail.ru

The theory of Channeling Radiation (CR) from relativistic particles is well developed, especially
for planar channeling, see e.g. in [1-2]. Recently, planar CR spectra from moderately relativistic elec-
trons and positrons have been investigated in detail, for the case of (111) channeling in the thin Si and
LiF crystals [3—4] , by means of computer simulations using ©Mathematica 6.01. The goal of this work
is to extend these calculations for the case of axial channeling radiation.

The theory of Channeling Radiation (CR) from relativistic particles is well developed, especially for
planar channeling, see e.g. in [1-2]. Recently, planar CR spectra from moderately relativistic electrons and
positrons have been investigated in detail, for the case of (111) channeling in the thin Si and LiF crystals [3-
4], by means of computer simulations using ©Mathematica 6.01. The goal of this work is to extend these
calculations for the case of axial channeling radiation.

When the beam of charged particles passes through the single-crystal target at small angles to crystal-
lographic axis or plane, the channeling phenomenon is observed.

Doyle-Turner approximation [5] for continual potential of single axis of silicon crystal:

22 & a; —p2
Vip)=—— L exp 1
( ) dm pany bi+471202 b,-/47r2+02 1

where m — is mass of electron, d — is the distance between atoms, h — is Plank constant, ¢ — is amplitude of
thermal oscillations.

The results, which were obtained in computer code («Mathematica 6.01»), are presented at fig. 1.

]

Fig. 1. Potential energy of interaction of electron with Si crystal

The electron trajectory is defined by equations of motion:

Px_ v
a? ox @)

&* v

my 222

ot oy

Initial conditions for the differential system of the equations of motion are electron entrance point
into the crystal and velocity of electron.

Vy0 =V COSQ =vsiny cosp = cfsiny cosp;
v, 0 =V sing =vsinysing = cfsiny sing. ’

For calculations of CR spectra we used the formula [1-2]:

€)

833



Ilepcnexmuewi pazeumus hynoamenmanoHoix HaAYK

2
de :CR |E(w12 E(a)):
dQdw ;2
t)= t+ t
Here,r() Byet+r (1)
of velocity, n — unit vector .

The computer code was created (with using ©Mathematica 6.01) for calculations of trajectories and
spectra of radiation from the channeling electrons. The results of calculations are presented at fig. 2—4:

4)

i_eszr[[ ,3]] ~(or—kr) 4
i,

— radius vector, '+ ) _ periodic function defined by transverse component

0.2f
A 7 .
N = 200
=T
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= |3
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o
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Fig. 2. Trajectories of motion and spectra of radiation from electrons (500 MeV) in 10 um silicon crystal.
xo =0.04d;yy =0.04d

Coordinates of electron entrance point into the crystal:
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Fig. 3. Trajectories of motion and spectra of radiation from electrons (500 MeV) in 10 um silicon crystal.
xp =0.025d; yy = 0.025d

Coordinates of electron entrance point into the crystal:
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Fig. 4. Trajectories of motion and spectra of radiation from electrons (500 MeV) in 10 um silicon crystal.
xo9 =0.8d;yy =0.1d

Coordinates of electron entrance point into the crystal:
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Puc.5. Averaging spectra of radiation from the channeling electrons (500 MeV) in the 10 um silicon crystal.

The computer code was created (with using ©Mathematica 6.01 ) for calculations averaging spectra
of radiation from the channeling electrons. The result is presented in the figure 5. It was obtained with using
Super Computer Cluster of Tomsk polytechnic university.

Following results were obtained (with using ©Mathematica 6.01 ):

Potential energy of interaction of electrons with crystals

Trajectories of motion of relativistic electrons in the crystals

Spectra of radiation from electrons at axial channeling in the crystals

Averaging spectra of radiation from the channeling electrons

The results were obtained with using Super Computer Cluster of Tomsk polytechnic university.
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GLASSY-CRUSTAL COVERING FOR MEDICAL INSTRUMENT

Elena G. Borschyova
Scientific Advisor: Tamara A. Khabas, Professor
Alevtina N. Oleinik, Associate Professor

Tomsk Polytechnic University
e-mail: akinfa@sibmail.com

The purpose of the following researches is obtaining of samples of enamels, which based on leucite
glasses with titanium dioxide additives. Another purpose of the article is to research the mechanism of inter-
action of the system metal-enamel, which depends on a kind of the metallic basis, such as bronze, alloys of a
medical steel, the titan.

For a long time meddical instruments are indispensable means in many hospital trades. The hospital
instrument is an engineering device intended for execution of prophylactic, diagnostic, medical, exploratory
keyings and routines. The products, intended for carrying out of different operations on organs and tissues of
a human body for the purpose of mechanic effect on them are considered to be medical instruments.

The major request, presented to hospital instruments, specially at operational interference, is high quality.

Two types of glass were used in this research work. The main difference between them, that first type
of glass had just potash feldspar, when the glass number 2 had not only potash feldspar, but also sodium
feldspar.
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Table 1
The Joints inducted into a structure of low-melting glasses.
Oxide B203 BaO NazO Kzo leO
Compound entry H;BO; BaCO; Na,CO3 K,CO3 Li,CO;

All ingredients of glasses were weighed out on a high-accuracy weighting machine to within the
fourth sign, then they were blent carefully, seated in corundum crucibles and baked in the oven with sylit
calefactors at to outlet temperature 1250 °C on air. At reaching of outlet temperature crucibles were ex-
tracted from the oven and alit to cold water for pelletising of ready frit. For further job the cooled granulate
was ground in an agate mortar to a status of powder. The main crystal phase of glasses is the leucite — a de-
composition product of potassium feldspar:

K,0-AL,0;-6Si0,''"°-K,0-Al,044Si0, + 2 SiO,

Research of properties of formation samples of low-melting glasses with titanium dioxide additives
12 formation samples of a following structure (table 2) were prepared:

Table 2
The component structure of formation samples
The number of the sample Component: glass, % TiO,, %
1(7) 99,5 0,5
28) 99 1
39 98 2
4(10) 97 3
5(11) 96 4
6(12) 95 5

Samples were moulded in the form of barrels in diameter of 5,02 mm with a help of a mould formation.
Small amount of raw mixture (apprx. 0,2 g) was poured into a mould, then mixture was held down and ex-
truded on the prepared high-heat substructure. 3 formation samples of each structure were made (table 4).

After that all formation samples were exposed to furnacing in the vacuum furnace of a model of the
SAT 007/008. Furnacing arguments are resulted in table 3

Table 3
Arguments of furnacing of formation samples
Temperature at oven closing, °C 320
Heating rate, °/mines 100
Temperature of the beginning of vacuumizing, °C 500
Cooling temperature of the oven, °C 870

Formation samples on the basis of low-melting glasses with the additive of titanium dioxide

Definition of chemical dissolubility

Chemical dissolubility bears to chemical endurance of a ceramic stuff. The essence of method con-
sists in holding of formation samples in 4 % an acetic acid solution within days and an assessment of fluc-
tuation of their mass after that.
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Chemical dissolubility should not exceed 0,05 %. From outcomes of experiment it is visible, that the
yielded formation samples match to GOST P 51735-2001.

In drawing 6 the relation of chemical dissolubility to quantity of additive TiO, is displayed

Definition of a linear shrinkage at furnacing

B I
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Adhesion strength assessment in system metal-enamel

Raw stock deposition on metal was spent as follows.

Chaped to a powder status basic glass with the titanium dioxide additive in quantity from 0,5 to 5 %,
which was wetted with a small amount of water in a stamp, was put on the metal previously nonfattened by
alcohol. Thus, 12 formation samples of cover with a various contents of additive TiO2 have been received.
Further the metallic substructure with covers exposed to furnacing in the vacuum furnace of a model of the
SAT 007/008 at the temperature of 850eC.

The covers containing from 0,5 to 5 % titanium dioxide at deposition on steel substrates
For a substructure a steel surgical Dental NSA VAC was used. The steel structure is resulted in table 8.

Surface of covers osculiferous, non-uniform, with a vitreous lustre. It is possible to explain by gasifi-
cation in material while burning.

The covers containing from 0,5 to 5 % titanium dioxide at deposition on the titanium
For a substructure the titan of stamp BT-100 was used.
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bl e

Samples of 1-6-metallic colour, metal appears through, homogeneous, with a light vitreous lustre.
Formation samples 7—12 — the mat colour, masking metal.
Adhesion of covers Ne 4,7 unsatisfactory, they easily leave from a metal surface.

The covers containing from 0,5 to S5 % titanium dioxide at deposition on bronze
The Fig. 5 Covers containing from 0,5 to 5 % of titanium dioxide at deposition on bronze substrates

Conclusion

it is established, that with contents augmentation in a formation sample of the additive of titanium di-
oxide the sinkage of grain at furnacing is diminished. It speaks that titanium dioxide — high-melting
joint (Tm. — 1870 °C) and at augmentation of its contents sintering point of a glass ceramic increases.
With augmentation of a contents as a part of formation samples of additive TiO, water absorption
glassy-crystal stuffs is diminished.

Covers on the basis of glass 1 do not suit for the hospital instrument as have low chemical endurance
whereas covers on the basis of glass 2 is chemical inert (an average value of chemical dissolubility
compounds less than 0,05 % that matches to the All-Union State Standard).

Covers of researched structures suit for deposition on a surgical steel. As disadvantage it is possible
to mark, that a surface of covers osculiferous, non-uniform, that speaks heightened gas-making in a
stuff at oven furnacing, owing to effect of heats. For removal of the yielded lack it is necessary to se-
lect optimum conditions of furnacing.

Adhesion of covers of the yielded structure to a surface bronze and titanium is unsatisfactory.
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WHICH COMPOUNDS ARE CALLED SILICATES? THE STRUCTURE OF SILICATES

Valentina V. Bochkareva
Scientific Advisor: Alevtina N. Oleinik, Associate Professor

Tomsk Polytechnic University
E-mail: boch_valentina@sibmail.com

This article is about silicates. Silicates are the salts of silcic asid and are also the minerals con-
taining silicon. Silicates are formed by silicon dioxide compound and oxide of other chemical elements.
The total ammount of mineral sorts of silicates is about 800. The majority of silicates are refractory, the
chemical non-reactive minerals, insoluble in water.

Then follows a discussion on the structure of silicates. Silicates are divided into the following
subclasses, not by their chemistries, but by their structures. There are nesosilicates, sorosilicates, cyc-
losilicates, inosilicates, phyllosilicates, tectosilicates.

The final paragraph deals with using of natural silicate materials nowadays. They are used in
building trade and in industry. Silica serves as a raw material for cement industry. Furthermore, silicate
clay is the basic raw materials for brick manufacturing and tile making. Silica sand is also used for glass
and ceramics making from the earliest times.

In my opinion, this article is useful for us, interesting and very cognitive.

Silicates
A silicate is a compound containing an anion in which one or more central silicon atoms are sur-

rounded by electronegative ligands. Silicate anions, with a negative net electrical charge, must have that
charge balanced by other cations to make an electrically neutral compound.
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Silicates are the salts of silicic asid and also are the minerals containing silicon. The most abundant
elements in the Earth's crust are oxygen (46,6 %) and silicon (27,7 %). Minerals which combine these two
elements are called silicates, and combined they are the most abundant minerals on the Earth. The silicates
are the largest, the most interesting and the most complicated class of minerals by far. Approximately 30 %
of all minerals are silicates and some geologists estimate that 90 % of the Earth's crust is made up of sili-
cates. The silicates can be organized in terms of their chemical compositions and their crystal structures (in-
dicated by the existance of cleavage planes). The total ammount of mineral sorts of silicates is about 800.
The majority of silicates are refractory, the chemical non-reactive minerals, insoluble in water. The silicates
can be in hard, liquid or gaseous states. The complicated structures that these silicate tetrahedrons form are
truly amazing. They can form as single units, double units, chains, sheets, rings and framework structures.
The different ways that silicate tetrahedrons combine are what makes silicate class the largest, the most in-
teresting and the most complicated class of minerals.

Silicate rock

In geology and astronomy, the term silicate is used to denote types of rock that consist predominantly
of silicate minerals. Such rocks include a wide range of igneous, metamorphic and sedimentary types. Most
of the Earth's mantle and crust are made up of silicate rocks. The same is true of the Moon and the other
rocky planets.

On Earth, a wide variety of silicate minerals occur in an even wider range of combinations as a result
of the processes that form and re-work the crust. These processes include partial melting, crystallization,
fractionation, metamorphism, weathering and diagenesis. Living things also contribute to the silicate cycle
near the Earth's surface. A type of plankton known as diatoms construct their exoskeletons, known as tests,
from silica. The tests of dead diatoms are a major constituent of deep ocean sediment

Silicates have been observed in space, around evolved stars and planetary nebulae such as NGC
6302. They are found in both amorphous form and crystalline form, though the range of types that have been
found is far smaller than those found on Earth.

The Silicates are divided into the following subclasses, not by their chemistries, but by their structures:
Nesosilicates — simple silicates (single tetrahedrons)

Sorosilicates — paired silicates (double tetrahedrons)

Cyclosilicates — ring silicates (rings)

Inosilicates — chain silicates (single and double chains)

Phyllosilicates — sheet silicates

Tectosilicates — framework silicates

The structure of silicates

Since Si invariably occurs in tetrahedral coordination the fundamental unit of the silicate structure is
the Si-O tetrahedra. The different types of silicate structure arise from the ways in which these tetrahedra are
arranged: they may exist as seperate unlinked entitites, as linked finite arrays, as infinite 1-dimensional
chains, as infinite 2-dimensional sheets or as infinite 3-dimensional frameworks. These possibilities give rise
to the six primary structural types of silicates, each with a characteristic Si : O ratio (more strictly this should
be the ratio of tetrahedral cations to oxygen):

Nesosilicate

Nesosilicates are the simplest of the silicate minerals. These minerals are made up of isolated silica
tetrahedrons. These tetrahedrons (SiOy4) in these minerals are connected by another ion which is not silica.
They are usually compact (atomically speaking) and hard with a high specific gravity. Minerals from this
group include garnet, topaz and olivine.

Independent Si-O tetrahedra, Si: 0 =1 : 4, for example the olivine group.

ornthosilicate

Sorosilicate

Sorosilicates are minerals that are made up of isolated double silica tetrahedrons forming groups of
Si,0;. These double tetrahedra are bonded together by non-silica ions on the six available oxygen atoms.
Sorosilicates include vesuvianite and epidote.

Two linked Si-O tetrahedra sharing one oxygen, Si: 0=2:7
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sorosilicate

Cyclosilicate

Cyclosilicates are minerals that have 3, 4, 6, or 8 silica tetrahedra linked together. This arrangement
forms mineral rings of tetrahedra of Si;Oy, Si;O1,, SigO;5 or SigO,y composition. Minerals of this type com-
monly form as elongated prismatic crystals. Cyclosilicate minerals include both beryl (emerald, morganite,
aquamarine, goshenite) and tourmaline.

Closed rings of linked Si-O tetrahedra sharing two oxygens, Si: 0 =1 : 3, for example beryl.

Inosilicate

Inosilicates are chains of silica tetrahedrons. These can be either single chains (Si207) or double
chains (Si8022). Minerals of this type include spodumene & diopside (single-chains) and hornblende &
actinolite (double-chains).

Continuous chains of Si-O tetrahedra, sharing two oxygens (single chains, Si: 0 =1 : 3, for example
the pyroxene group) or alternately sharing two and three oxygens (double chains, Si: 0 =4 : 11, for example
the amphibole group).

single chain inosilicate

Phyllosilicate

Phyllosilicates occur when the silica tetrahedra join together to form flat sheets. These sheets are held
together by weak bonding between the free oxygen on the tetrahedra and so cleave easily. Phyllosilicates
include both micas (biotite & muscovite), talc, and clay minerals.

Continuous sheets of Si-O tetrahedra sharing three oxygens, Si: O =2 : 5, for example the mica group.

Tectosilicate

Tectosilicates are the most complex of the silicate minerals. In these minerals, the silica tetrahedra
share all four oxygens forming frameworks of tetrahedra. This classification includes amazonite, orthoclase,
sodalite and lapis lazuli.

Silica, or silicon dioxide, SiO2, is sometimes considered a silicate, although it is the special case with no
negative charge and no need for counter-ions. Silica is found in nature as the mineral quartz and its polymorphs.

phyflosiicate

In the vast majority of silicates, including silicate minerals, the Si atom shows tetrahedral coordina-
tion by 4 oxygens. In different minerals the tetrahedra show different degrees of polymerization: they occur
singly, joined together in pairs, in larger finite clusters including rings, in chains, double chains, sheets, and
three-dimensional frameworks.

Continuous framework of Si-O tetrahedra sharing all four oxygens, Si : O = 1 : 2, for example the
feldspar group.

Note that tectosilicates can only have additional cations if some of the silicon is replaced by a lower-
charge cation such as aluminium, to give a negative charge overall. This substitution can also take place in
other types of silicate.
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Some rare minerals have more than one type of anion coexisting in their crystal structures, or com-
plex-shaped anions that are intermediate between the simple types.
A most interesting class of silicates consists of the zeolites.

These compounds are three-dimensional silicon-oxygen networks with some of the tetravalent silicon ions
replaced by trivalent aluminum (AlI3+) ions. The negative charge that results—because each Al3+ ion has one
fewer positive charge than the Si4+ ion it replaces—is neutralized by a distribution of positive ions throughout the
network. An example of a zeolite is Na2(AI2Si3010) - 2H20. Zeolites are characterized by the presence of tun-
nels and systems of interconnected cavities in their structures. Zeolites are used as molecular sieves to remove
water and other small molecules from mixtures, and they can also be employed to separate molecules for which
the molecular masses are the same or similar but the molecular structures are different. In addition, they are used
as solid supports for highly dispersed catalysts and to promote specific size-dependent chemical reactions.

Nowadays natural silicate materials are extensively used in building trade and in industry. Silica serves as a
raw materials for cement industry. Furthermore, silicate clay is the basic raw materials for brick manufacturing
and tile making. The silica sand is also used for glass and ceramics making from the earliest times.
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New possibilities and conditions appearing presently in Russian high schools of architecture and
building call for special approach to teaching German as a foreign language. These requirements con-
cern not only purposeful regional country study knowledge but development of intercultural communica-
tion as well. A textbook ,, Deutsch fiir Architekten* has been written taking it into consideration. The ma-
Jjor cultural-specific architecturally-construction terms used in the textbook as elements of a construction
culture system of Germany promote expansion of a student’s vocabulary.

Tommicanue Poccueit bosoHcKoro corrartieH s 3HaMeHyeT HHTETPAI|iO HallleH CTPaHbl B MEKITyHAPOIHOE 00-
pasoBartenbHOe POCTpaHCcTBO. Poccuiickue CTy/IeHThI OMy4aroT BOSMOKHOCT 00y4aThCsl 38 pyOeKOM, TIPOXOIUTh TaM
TPOM3BOZICTBEHHYIO MPAKTUKY. JTO KacaeTcsl Taloke OyJIyIIMX apXWUTEKTOpPOB M HMHKEHEpOB-cTpouteneil. I epmanus
TIPEJICTABIISIET ISl HUX OCOOBIN MHTEpEC, MOCKOJIBKY TOJIB3YeTCs XOpOILeH peltyTaryeii B BOIpocax MHHOBALMI B CTPOH-
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TENBCTBE U SKOJIOTHH, B BOIPOCAX COXPAHEHUS M PEKOHCTPYKLIMY 31aHUM 1 COOPYKEHHI, B BOIPOCAX 3aCTPOHKH TEPpH-

TOpUI ¥ TPaZIOCTPOMTENBLCTBA B IIEJIOM. B HacTosiiIiee Bpemst 3HAYMTEIFHOE YHCIIO HEMEIIKHX, a TAloKe aBCTPUHCKHX U

IIBEHI[APCKIX CTPOUTENBHBIX (PHPM 1 APXUTEKTYPHBIX OFOPO MPENCTABTICHBI HA POCCHICKOM CTPOUTEIIBHOM phIHKE. Ta-

Kue (pUpMBI U OFOPO 3aFHTEPECOBAHBI B KBAMM(HITMPOBAHHBIX CIEIHATMCTaX Ha MecTaX. [103ToMy CTymeHThI pocchii-

CKHX apXUTEKTYPHO-CTPOMTEIIBHBIX BY30B, XOPOLIO BIIAJCIOIIME HEMELKIM SI3BIKOM M OOJIa[aloIIie MEKKYIIETYPHOH

KOMIICTCHIIEH, UIMEFOT 3HAYNTENBHBIE [IIAHCHI Ha TPYAOYCTPOHCTBO HA TAKHX MPEIIPUSATHSIX TI0CIIE OKOHYAHHS BY3a.
HoBble BO3MOXKHOCTH M YCIIOBHS BBIABUTAIOT COOTBETCTBEHHO M 0COObIe TPeOOBaHUS K OpraHU3aluH

3aHATHHN 10 mpeaMeTy «Hemenxwii s3pIK KaKk MHOCTPAHHBIN» B apXHTEKTypHO-CTPOUTENBHBIX By3aX. JTH

TpeOOBaHMS KacaloTCsl CPely IHPOYEro IENEHAIPaBIEHHOTO OBJIAACHHS CTPAHOBENUECKUMH 3HAHUSAMH H

pa3BUTHsI MEKKYJIBTYpHOH KommereHImu. Ha pemieHue Takux 3amad HampasieH yueOHuk «Deutsch fiir

Architekten», pa3paborannblii Ha kadenpe Hemenkoro u ¢panirysckoro s3pikoB TTACY B pamkax coBme-

CTHOTO poccuiicko-repmMaHckoro npoekra [Kusnetsowa, Loschmann 2006].

ApXHUTEKTypa paccMaTpuUBaeTcsi Kak YacTh KYJBTYPBL, @ apXUTEKTypa KaKIOH CTpaHbl, COOTBETCTBEHHO,
KaK 4acTh MHUPOBOM KyJBTYpbl. 3HaHHUS U3 OONACTH MHUPOBOW apXUTEKTYPbI, KyJa HHTCTPUPYIOTCS U 3HAHHS 00
APXHUTEKTYpEe CTPaHbl W3y4aeMOTro S3bIKA, CTYNCHTHI-APXUTEKTOPbI M CTPOUTENH IOJYYaloT M3 CIICLHaTbHBIX
NPEAMETOB. YUeOHHK e HEMELIKOIO 5I3bIKa IS CTYIEHTOB-apXUTEKTOPOB, JAXKE €CIIM OH M CIIOCOOCTBYET pac-
IIMPEHUIO HX KPyro30pa, He MOXKET, Jia M He JIOJDKEH 3aMellaTh B 3TOM IUIaHe CIIeHHAbHbIC IPEAMETHL. Y YeOHHUK
HEMEIIKOTO SI3bIKa JUISl CTYASHTOB-apXUTEKTOPOB U CTPOUTENEH, OPUEHTHPOBAHHBIM Ha Pa3BUTHE MEXKYJIBTYP-
HOM KOMIIETEHIIMH, HECET CTYEHTaM 3HaHWs O KyJbTYpe CTPOUTENLCTBA CTPaHbl H3y4aeMOT0 HMH S3bIKA.

[ToHsTHE KYIbTYpa CTPOUTENHCTBA BKIIIOYAET BO3BEACHHE 31aHUI U COOPY)KEHUH, X IKCIUTYaTalHIo,
CaHaIMIO ¥ PEKOHCTPYKIINIO, a TAKXKe IUIAHUPOBAHKUE 3aCTPOUKH TEPPUTOPUI U IPaJIOCTPOUTENBCTBO B Lie-
nom. KysbpTypa cTpouTenbcTBa Kak paclIMPEHHOE MOHSITHE KYJIbTYpPbl ONIMPAETCs HA UCTOPHUIO M TPAULIUIO
CTpaHbl (HalOHAJIBbHBIE KYJIBTYPbI) WM PErHOHa (PErHOHANBHBIE KYJIBTYPBI).

OpJiaJicHHe 3HAHUSIME O KYJIBTYpPE CTPOUTENBCTBA [ epMaHnK KaK LEOCTHOH CHCTEMBI HAMPABJICHO, Mpe-
JKJIIe BCErO, Ha BBISICHEHHE COCTABJIIOLINX e€ ameMeHToB. HeocrmopiM TOT (axT, YTo sA3bIK U KyJIbTYpa B3aUMO-
JEICTBYIOT Jpyr ¢ APYrOM W BIHSIOT APYr Ha Jpyra. SI3bIK KaK OCHOBHOE CPEACTBO KOMMYHHKALMH SIBIISICTCS
HPOIYKTOM KYJBTYPBI, YCOBEPIICHCTBYIOIMMCS THICSYEIETHAMI M IOIABEPralolIUMCs IOCTOSIHHOMY H3MEHe-
HH0. OCOOEHHOCTH KYJBTYPbI CTPOUTENILCTBA [ epMaHmy TakKe 3aKPEIUICHBI B SI3bIKE B ()OPME CIIOB M TIOHSTHIA.
OpJaJicHHE SA3BIKOBBIMH KYJIBTYPHO-CIECIM(DIYECKUME 3HAHUAMU HAYNHACTCS C JIKCEM, BBIPAKAIOLINX COOTBET-
CTBYIOLIME MOHATUS KyJIBTYPhI CTPOMTENBCTBA CTPAHBI U3y4aeMOro A3bIKa M PEAIM3YIOIMXCS Yallle BCEro Kak
Oe3skBuBasieHTHas Jekcuka [Miiller: 1981]. Haunbosnee BayKHbIMU Cpeii TAKHX JICKCEM SIBIISIFOTCS:

a)  KyJbTypHO-cren(pHiecKiue Ha3BaHUs TOPOJICKHX TocesieHri u ux 4acreii (die Landstadt, die Gartenstadt, die
Gartenvorstadt, die Trabantenstadt, die Stadthaussiedlung, die Gartenstadt, die Strallenzeile, der Stadtkern);

0) KyubTypHO-crienduueckre HazBaHus ceibckux nocenenui (das Haufendorf, das StraBendorf, das
Reihendorf);

B)  KyJbTYpHO-CIelH(HUUSCKHe HA3BAHUS KIJIBIX 3aHU, KOTOPbIE MOTYT OBITh Pa30HTHI HA TPYIIIbI 110
cnocoby Bo3Benenusi (das Blockhaus, das Massivhaus, das Fachwerkhaus), nmo ¢opme (das
Winkelhaus, das Eckhaus), mo oTHomenuto k cocencraytomiemy crpoenuto (das Einhaus, der Einhof,
das Doppelhaus/der, das Twin, das Reihenhaus, die Einliegerwohnung), crenenu rotoBHocTH (das
Fertighaus, das Rohbauhaus, das Ausbauhaus, das Selbstbauhaus)u T. 1.

B oTaenbHBIX CllydasX COOTBETCTBYIOIIME JIEKCHYECKHE SIMHHIBI HEMELKOrO S3bIKa MOTYT HMETh
pYCCKHE SKBHUBAJIEHTHI, HO Pa3IM4aThCs KOHLENTYAJILHBIM HanojJHeHHWeM. Hanpumep, HeMelKue MOHSTHS
Kleinstadt, GroBstadt, Galerie, Passage, Cottage, Entresol, Fassade, Fliigel, Trakt He noapasymeBator B 1oJi-
HOM 00BEME TO XK€ CaMoe, YTO M PYCCKUE MaJIbId TOpPO, KPYIHBIN ropoj, rajepesl, naccax, KOTTeIK, aH-
Tpecoiib, dacan, ¢uurens, TpakT [cp. Schmitt 1999:213 u aanee]. Pa3bsicHeHHI0, B 4éM 3aKITIOYAFOTCS OTIIH-
YHrs COOTBETCTBYIOIIUX TCPMHUHOB B HEMEIIKOM 1 PYCCKOM A3bIKaX, H606XOZ[I/IMO YACTATHL BHUMAaHHUE B IIPO-
Hecce NpenoAaBaHus HEMELKOTO S3bIKa Oy IyIHM apXUTEKTOPaM U CTPOUTEIISIM.

[Tox peamussMi MOHMMAKOTCS KyJIbTYpPHO-CIICLU(HUYECKHE, XapaKTepPHbIC Ui KOHKPETHOW CTpPaHBI
9NIEMEHTBI €€ KYJIbTYpbI U ObITa, BCE TO, YTO 3aKPEILICHO B OJHOM KYJIBType U OTCYTCTBYeT B apyroii [Koller
2001: 60, 232 u manee]. K kyIbTypHO-CIIEITUPHISCKUAM PEATTUAM B 00JIaCTH apXUTEKTYPHI OTHOCSTCS:

1) Ha3BaHUS M3BECTHBIX 3/IaHUI, MHTEPECHBIX C TOUKHU 3peHus ux apxutekTypsl (die Faguswerke (Alfeld
an der Leine) die Késeglocke (Worpswede, Bremen), die Glocke (Bremen), das Chile-Haus
(Hamburg), Schloss Neuschwanstein (Bayern), das Hausbaumhaus (Rostock), Sony Center (Berlin),
Langer Eugen (Bonn);

2) HA3BaHUS TMOCEJICHUNA C OCO0OW apXWTEeKTypou/ o0pasmoBbix mocencHuil (Siedlung Romerstadt
(Frankfurt/Main), GroBsiedlung Britz (Berlin), Hellerau (Dresden), Frauen-Werk-Stadt (Wien),
Zwolle (Niederlande), IBA (Internationale Baustelle, Berlin);
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3) Ha3BaHUS XKYPHAJIOB II0 APXHUTEKType W CTPOUTEIBCTBY Juisi cnenuanucros (architektur.aktuell,
Detail, Deutsches Architekturblatt, Licht und Architektur, Glas: Architektur und Technik) u mis Bcex
unrepecytomuxcsi (OBI-Magazin, PRO Fertighaus, house and more, Hausbau);

4) HA3BaHUS U3BECTHBIX CTPOUTEIBHBIX (DUPM U MPOU3BOAMTENCH KOHCTPYKIUOHHBIX U (YHKIIMOHAIb-
HBIX dneMeHToB 3maHuil (Viebrock, Libella; WeberHaus (kwmmbie 3manms); Rockwool (xpbrmm),
Internorm (oxna), Biffar (nBepu), ALU Ko6nig Stahl (MeTammaeckne KOHCTPYKITHH);

5) Ha3BaHMUS M3BECTHBIX apXUTEKTYpHBIX Oropo (Bauhaus, COOP Himmelblau, BUS Architektur);

6) Ha3BaHUsI YUPEXKICHHUH, TOJICPKMBAIOIIMX MPOLIECCHI TUIAHUPOBaHKs U cTpouTenbeTBa (Passivhausinstitut
Darmstadt, Verband der Fenster- und Fassadenhersteller Frankfurt, Institut fiir Fenstertechnik Rosenheim, das
Frauenhofer Institut fiir Bauphysik, Umweltbundesamt Berlin);

7) ucropuueckre peamu (Deutsche Gartengenossenschaft, Baugenossenschaft, Stadterneuerungs- und Eigen-
tumswohnungsgesellschaft).

BaxHeiue KyJIbTypHO-CIICHU(PHISCKHE apXUTEKTYPHO-CTPOUTEIIbHBIC TEPMUHBI HHTETPHPOBAHBI B
yueobnuke «Deutsch fiir Architekten» B peryssipHyto paboTy Hajx npodecCHOHaIbHOM JISKCHKOH (0 cHcTeM-
HOM TMOAXOA€ B OOYYCHHUHM apXUTEKTYPHO-CTPOMTENILHON TEepMHUHONIOHH, cM. HoapobHo Kuznecowa;
Loschmann 2008). Hapsiny ¢ aApyruMu apXUTEKTYPHO-CTPOUTEIHHBIMA TEPMUHAME OHH YCBAaMBAIOTCS KaK
3JIEMEHTBI CUCTEMBI KYJIBTYPbI CTPOUTENIbCTBA I epMaHuH.

Juis kyabTypHO-cneuuduyeckux peanuit B yueOHuke «Deutsch fiir Architekten» wncmonbs3yrorcs
KOMITEHCATOPHAsI TEKCTyaJIM3alusl — B 3aBUCUMOCTH OT THUIIa TEKCTa, ero (YHKIMU U ajpecara — B TaKHX
(hopmax, Kak npuioxkeHue, napadpaza, KOMMEHTapuil, CHocka. B TekcTax, rie KylnbTypHO-CrienuduIecKue
APXUTCKTYPHO-CTPOUTCIIbHBIC TCPMUHBI WJIN p€aIMU BCTPEYAIOTCA B 60J'lbIJ_IOM KOJIMYECTBE UJIU XK€ ABJIAKOT-
csl TEMOM — HUCXOJHBIM IMYHKTOM BbICKa3bIBaHUs, UCIIOJIB3YIOTCS He60ﬂbIJ_II/le TJIocCapru U TOJIKOBAaHUSA CJIOB.
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OF MECHANINAL PROPERTIES USING SCANNING NANOINDENTER
OF THE CA-P COATINGS DEPOSITED ON MEDICAL IMPLANTS BY THE HIGH FREQUENCY
MAGNETRON SPUTTERING TECHNIQUE

K. Dashkovskaia, A. Kozelskaya, E. Krasnova
Scientific Advisor: Vladimir F. Pichugin, Professor
Alexander S. Parnyugin, Associate Professor

Tomsk Polytechnic University
E-mail: dashkovskaia@sibmail.com

The paper presents the results of investigation of topography of the surface and distribution of me-
chanical properties of the thin biocompatible Ca—P coatings. Hydroxyapatite (HA) thin films were prepared
by the rf-magnetron sputtering technique. The depositions were performed from pure HA target on Si and
glassceramic substrates. The procedure of the deposition was following: working gas — Argon, power of ra-
dio-frequency generator — 290 W, frequency v = 5,28 MHz. The topography measurements and the meas-
urement of maps of surface mechanical properties at the same surface area, hardness measurements (in-
dentation and sclerometry tests) and elastic modulus measurements (using the unique spectroscopy tech-
nique) of the HA coatings were investigated by Scanning Nanoindenter «NanoScany. The thickness of the
coatings was from 0,8 to 3 um. An average surface roughness of coatings was 12—13 class.

1. Introduction

The thin-film coatings have a wide spectrum of the application in modern technologies. It is used at
the production of the medical produces, in particular, for production of implants for the traumatology and the
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orthopedy. The requirements to the quality and the physico-mechanical properties of the coatings such a
responsible produces as implants, are very high. The elaboration of the methods of forming of a thin biocoat-
ings, optimally combining bioactivity and mechanical strength, and also allowing to produce a precipitation
on a substrate in the one cycle with a big use factor of calcium-phosphates is topical problem of the medical
science of materials. To choose the methods to forming the coating and materials for production of the im-
plants, is necessary to take into account, theirs application field. The calcium-phosphates coatings are inter-
esting for reconstructive surgery. These coatings raise strength of cohesion of implant with bone tissue and
increase a capability for processing of osteoinduction and osteoconduction.

Hydroxyapatite (HA) — Cal0(PO4)6(OH)2, which is the main chemical constituent of bone, is nowa-
days considered a useful biocompatible material. Unfortunately, HA is brittle and the prepared bone im-
plants can provide poor mechanical performance. This drawback was overcome by the development of HA
coatings on metals. This takes advantage of the bioactive behavior of the HA ceramic and preserves the me-
chanical characteristics of the metallic substrate. Metallic materials like Ti, Ti-alloys, alloys based on Co,
Cr, Mo, and Ni, special stainless steels, are used as bone implants for many years and their mechanical prop-
erties are well known and understood. The experience showed that in the monolithic metallic prostheses, the
biological response, especially in long time exploitation, was not satisfactory. The growth of osteoblast cells
and their proliferation into the HA film enhanced in case of HA coated metallic implants. The release of
metallic elements from the implant slows down or is even stopped by HA coating [1].

Different methods of HA coatings deposition on metallic, including titanic implantates, are exist. At
present time, the most perspective methods of the deposition of coatings are the vacuum ion-plasma meth-
ods. It is caused, their environmental safely, high cleanest of the engineering procedures and quality of
products. Also, it is common knowledge, in ionized or excited state, the atoms and molecules interact with
each other better, doing process of deposition more effective. Magnetron sputtering is a frequently used
technique to produce structures in form of thin films with good adherence, smoothness and density.

At the disposal of the authors is installation for deposition of the coatings in plasma of the rf-
magnetron discharge and NanoScan measurement system for measurement of mechanical properties of sur-
face of thin films. So, the aim of present work is investigation of surface topography and distribution of me-
chanical properties using Scanning Nanoindenter «NanoScan» of the Ca—P coatings deposited on medical
implants by rf-magnetron sputtering technique.

2. Materials and methods

The target for sputtering was make from synthetic HA (stochiometric ratio Ca/P = 1.67) with dispersibility of
the particles till 80 nm by the following procedure: pressing of the powder at pressure 70 MPa, annealing at the tem-
perature 1100 °C for 1 h in air. An installation type 08RKNO-100T-005 with rf-magnetron source (5.28 MHz) was
used to prepare calcium-phosphate coatings [2]. The following parameters were applied in the sputtering process:
operation frequency of the rf-generator 5.28 MHz, working gas argon (0.5 Pa), incident power of the rf-generator 290
W. The topography measurements and the measurement of maps of surface mechanical properties at the same sur-
face area, hardness measurements (indentation and sclerometry tests) and elastic modulus measurements (using the
unique spectroscopy technique) of the HA coatings were investigated by Scanning Nanoindenter «NanoScany». The
main characteristic feature of NanoScan is the use of piezoresonance probe with high bending stiffness of the cantile-
ver (=5 - 104 N/m). Use of the regime of resonance oscillation permits to perform checking of contact between the
probe tip and the surface on two parameters: change of amplitude A and frequency F of the probe oscillations. This
makes it possible to discriminate correspondingly viscous and elastic components of the tip-surface interaction, and
distinguish an elastic surface and a viscous contamination layer on it, appearing inevitably in an open space, as well
as to measure mechanical properties of surfaces. High bending stiffness of the cantilever permits to go through the
viscous layer and contact the elastic surface, making an indentation [3]. For hardness measurements and elastic
modulus measurements by Scanning Nanoindenter «NanoScan» the samples must have an average surface rough-
ness 12—14 class. Therefore, the samples made from Si and glassceramic (14 class of roughness by Rz) were used as
the substrates for Ca-P deposition. The thickness of the coatings was measured by the profilometer-profilograph
«TALYSUREF 5», Taylor—Hobson and was not more 3 pm (Table I).

Table 1
The thickness of the Ca—P coatings obtained by the rf-magnetron sputtering technique
Substrate Time of the sputtering Thickness, um
Si 3h30m 0,8
Si 4h30m 1,2
Si 8h 2,6-3
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3. Topography of the surface
The Figures 1 and 2 present 3D-images of Ca—P coatings on the substrate Si and glassceramic. To-
pography of the surface of Ca—P coatings obtained by the rf-magnetron sputtering is rather smooth.

24,00 pmx24,00 um=352,09 nm
Fig. 1. 3D-image of calcium phosphate coating, rf-magnetron sputtering for 30 minutes (Ra= 0,012 um, Rz = 0,071 um)

24,00 pmx24.00 um*413,92 nm
Fig. 2. 3D-image of calcium phosphate coating, rf-magnetron sputtering for 8 hours (Ra = 0,028 um, Rz = 0,171 um)

By the way, the roughness increases with increasing the time of deposition. An average surface
roughness of coatings was 12—13 class.

4. Nanohardness

Hardness measurements were done by sclerometry tests. In the mode of scanning probe microscope
surface of the sample was studied, and the selected site with a minimum slope and roughness. Then, the
scratches were done by needle-indenter on the selected site with varying load (up 2 to 30 mN). The scratch-
ing was done by sharp edge of the indenter forward. After that, this site was scanning again. By obtained
image was determined the sizes of scratches, which allowed then receive data about nanohardness. Figure 3
shows the image of the scratches with loads 2 and 5 mN on the sample surface of the silicon (rf-magnetron
sputtering, 2 h).

10.31 pmx10.31 umx505.91 nm

Fig. 3. The scratches with load 5 mN on the sample surface of the silicon (rf-magnetron sputtering, 2 h)

Figure 4 presents a profile of these scratches. It should be noted that part of the total plastic deforma-

tion in case of sclerometry is more than in indentation tests [4]. The value of hardness is
H= wl"fﬂ"

where « is the coefficient of the form of indentor; P is the load on indentor; b is the width of residual scratch.

dX =1,69 nm; dY =-8,56 nm; a. =-0,3°

According to the paper [4], after the load removal, a depth of the scratch reduces as a result of the
elastic recovery. However, the recovery of the width of the scratch is slightly. Thus, using of the sclerometry
tests allows avoiding the mistakes caused by elastic recovery of the print after load removal that is particu-
larly important to measure the hardness in nanoscale.
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Fig. 4. Section of the scratches with loads 2 and 5 mN on the sample surface of the silicon (rf-magnetron sputtering, 2 h)

5. Elastic modulus

To determine the elasticity module by NanoScan measurement system is used analysis of the ap-
proach curves. On the approach curves is chosen a site of the elastic contact (between the probe touching the
surface and the beginning of the plastic deformation). By estimations of authors [3], elastic contact corre-
sponds with immersion of the indenter in the material only 5-15 nm. The area of contact is directly related to
a depth immersion of the indenter. Diameter of contact for «Nanoskany is estimated [3] as 70-80 nm. Depth
of immersion of indenter and size of the print of indenter limits the thickness of coating, whose properties
can be measured by this method. The diameter of the contact area should be markedly less than the thickness
of measuring film. Otherwise, the contribution of the substrate in the measured properties will exceed the
contribution coverage. Consequently, the minimum thickness of the coatings, elasticity module which can be
measured by the «Nanoskan» amounts to several hundred nanometers. In our case, the minimum thickness
of coating was 0.8 microns (substrate — silicon, rf-magnetron sputtering 3 h 30 min). Physico-mechanical
properties studied samples are presented in table 2.

Table 2
Physico-mechanical properties of calciumphosphate coatings measured by Scanning Nanoindenter
«NanoScan»
Parameters
Substrate H, GPa E, GPa Ra, um Rz, um
Si 0,5h 942 80+4 0,012 0,071
Si 2h 72 121£1 0,033 0,475
Si 3,5h 10+3 109+6 0,041 0,395
Si 4,5h 542 83£5 0,048 0,207
Si 8h 72 12749 0,028 0,171

6. Conclusion

The surface topography and physico-mechanical properties of the calcium-phosphate coatings was
investigated. Presented with the using of the ASM «NanoScan» results are consistent with data obtained
from standard Nanoindenter NHT CSM Instruments, where for HA coatings H = (9.2 = 0.5) GPa and E =
(111 £ 1) GPa. The value of nanohardness H does not differ significantly, which allows talk about the ho-
mogeneity of coating by thickness.
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Nowadays the importance of combined processes is increasing. Thus there is the necessity of its
qualitative control and stability analysis, which is impossible without mathematical simulation. The most
difficulty in research of dynamic systems, consisting of chemical reaction and mass transfer, is the high
non-linearity of differential equations. This paper offers a review of main approaches in modern steady-
state analysis of combined processes. The approaches are classified in this paper, their advantages and
disadvantages are analyzed.

During last three decades carrying out of chemical reaction combined with separation of reactive
mixture in the same apparatus is becoming more and more significant for chemical industry. Organization of
processes by this way has hydrodynamical and kinetical advantages. Besides, it is often turns out a com-
bined process to be the most simple and economically sound [1].

Combine processes can be classified by the character of mass transfer:
Reactive Distillation;
Reactive Extraction;
Reactive Desorption ;
Reactive Crystallization;
Reactive Separation;
Reactive Chromatography etc.
In addition, there could be the classification by the methods of the combination organization:
. Directly-combined processes (a special combined carrying out of chemical reaction and chemical
separation together);
. Spontaneous combined processes (when a chemical reaction or interphase transition is undesirable).

One of the important objectives of chemical industry today is ensuring of combined processes’ stabil-
ity and controllability. The main way to solve such problems is the process researching by means of dy-
namical mathematical models, being the differential equation systems.

The singularity of combined processes’ mathematical description is the presence of high-nonlinearity
in the mathematical model. The main reason of that is a nonlinearity dependence of reaction rate from tem-
perature and concentration. This high non-linearity usually complicates the solving of combined process’
dynamical research significantly. Also due to the interaction between chemical reaction and distillation, re-
active distillation can exhibit intricate nonlinear phenomena and multiplicity. Two types of multiplicities
such as input multiplicity and output multiplicity have been confirmed in reactive distillation processes [2].
Input multiplicity refers to the case when the fixed output states correspond to a multiple set of input vari-
ables. It depends on the choice of output or measured variables, and always is associated with the so-called
zero dynamics of the system, which can be observed by an unexpected inverse response of the output. On
the other hand, output multiplicity indicates the case when a fixed input state corresponds to a multiple set of
output states which possibly contain both stable and unstable states.

Thus, there is necessity to form the approaches of stability analysis making it possible to estimate
number, character and stability of steady states.

All methods of combined processes’ stability analysis can be divided into three groups:

1. Criterial methods;
. Homotopy continuation methods;
3. Wave propagation theory.

The first group of the methods is widely used. For example, focusing on a simple reaction of the form
4— B we can obtain three necessary steady state conditions by means of analytical treatment. The reactant
A has to be the light-boiling component, the difference in boiling point temperatures between the reactant A
and the product B has to be sufficiently large, and the order of the reaction has to be less, than some physical
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parameter a, that can be interpreted as a measure for the reaction mechanism. Analytical and therefore gen-
eral quantitative criteria identifying the regions of multiplicity for the model system can be presented by
Damkoeler number Da [3].

Thus, the example of steady state quantity graph formed by the intersection of mass supply line and

consumption curve is presented on Figure 1.

L

ZAF Ta

Fig. 1. Supply line gS and composition curve gc, for an zeroth-order reaction: up to two steady states are feasible

This method is very simple and demonstrable, also, it can predict both the number of steady states
and its character. But it is useful only for low-ordered simple reactions.

The second group of methods aimed at solution of the problem of input and output multiplicities by
means of a homotopy function which can provide a smooth transition between an approximation to the solu-
tion (often linear or nearly linear) and the true solution by gradually introducing the nonlinearities. In many
formulations, the homotopy function is defined as:

H(x,0)=1f (x)+(1-1)g(x) )
where f(x) is the system of equations to be solved and g(x) is a simple system of equations for which a solu-
tion is known or easily found. Here, t is a scalar homotopy parameter, which is gradually varied from 0 to 1
as the path is tracked from the staring point to a solution. Here, that range is extended to obtain all roots to
the system of equations.
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Fig. 2. Hypothetical homotopy path using complex space

Otherwise, the main advantage of this method is the full solution both from real space and from com-
plex space and the «bridge» between the solutions is called bifurcation branch (fig. 2). On the other hand,
this method is too complex and requires significant computational burden.

The third group is based on nonlinear wave propagation theory. The main idea is that the dynamic
behavior of many chemical processes is governed by the evolution of characteristic spatio-temporal patterns
also termed as nonlinear waves [4].

Today this approach is often used for equilibrium analysis or for stability analysis of chemical and
mass transfer processes separately. But good visualization, simplicity, and ability to represent different types
of disturbances (temperature, concentration etc. see fig. 3) as waves make this group of methods very prom-
ising for combined processes’ stability analysis.
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Fig. 3. Traveling concentration fronts in a nonreactive distillation column after a stepwise increase of the reflux

Thus, by the time there are different approaches to combined processes’ stability analysis, which
make possible to identify number and character of presented stable states. But due to fact that the field of
application is expanding intensively, all the methods have to be improved and developed.
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Value-at-risk (VaR) is a category of risk metrics that describe probabilistically the market risk of a trad-
ing portfolio. Value-at-risk is widely used by banks, securities firms, commodity merchants, energy merchants,
and other trading organizations. Such firms could track their portfolios' market risk by using historical volatility
as a risk metric. They might do so by calculating the historical volatility of their portfolio's market value over a
rolling 100 trading days. The problem with doing this is that it would provide a retrospective indication of risk.
The historical volatility would illustrate how risky the portfolio had been over the previous 100 days. It would
say nothing about how much market risk the portfolio was taking today.

To a risk manager, VaR is a system, not a number. The system is run periodically (usually daily) and
the published number is compared to the computed price movement in opening positions over the time hori-
zon. There is never any subsequent adjustment to the published VaR, and there is no distinction between
VaR breaks caused by input errors (including Information Technology breakdowns, fraud and rogue trad-
ing), computation errors (including failure to produce a VaR on time) and market movements.

The VaR risk measure is a popular way to aggregate risk across an institution. Individual business
units have risk measures such as duration for a fixed income portfolio or beta for an equity business. These
cannot be combined in a meaningful way. It is also difficult to aggregate results available at different times,
such as positions marked in different time zones, or a high frequency trading desk with a business holding
relatively illiquid positions. But since every business contributes to profit and loss in an additive fashion,
and many financial businesses mark-to-market daily, it is natural to define firm-wide risk using the distribu-
tion of possible losses at a fixed point in the future.
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In risk measurement, VaR is usually reported alongside other risk metrics such as standard deviation,
expected shortfall and «greeks« (partial derivatives of portfolio value with respect to market factors). VaR is
a distribution-free metric, that is it does not depend on assumptions about the probability distribution of fu-
ture gains and losses. The probability level is chosen deep enough in the left tail of the loss distribution to be
relevant for risk decisions, but not so deep as to be difficult to estimate with accuracy.

Risk measurement VaR is sometimes called parametric VaR. This usage can be confusing, however,
because it can be estimated either parametrically (for examples, variance-covariance VaR or delta-gamma
VaR) or nonparametrically (for examples, historical simulation VaR or resampled VaR). The inverse usage
makes more logical sense, because risk management VaR is fundamentally nonparametric, but it is seldom
referred to as nonparametric VaR.

Common parameters for VaR are 1 % and 5 % probabilities and one day and two week horizons, al-
though other combinations are in use.

The reason for assuming normal markets and no trading, and to restricting loss to things measured in
daily accounts, is to make the loss observable. In some extreme financial events it can be impossible to de-
termine losses, either because market prices are unavailable or because the loss-bearing institution breaks up.
Some longer-term consequences of disasters, such as lawsuits, loss of market confidence and employee mo-
rale and impairment of brand names can take a long time to play out, and may be hard to allocate among
specific prior decisions. VaR marks the boundary between normal days and extreme events. Institutions can
lose far more than the VaR amount; the only thing we can say is they won't do so very often.

The probability level is about equally often specified as one minus the probability of a VaR break, so that
the VaR in the example above would be called a one-day 95 % VaR instead of one-day 5 % VaR. This generally
does not lead to confusion because the probability of VaR breaks is almost always small, certainly less than 0,5.

Although it virtually always represents a loss, VaR is conventionally reported as a positive number. A
negative VaR would imply the portfolio has a high probability of making a profit, for example a one-day 5 % VaR
of negative $1 million implies the portfolio has a 95 % chance of making $1 million or more over the next day.

Methods of Calculating VAR

Institutional investors use VAR to evaluate portfolio risk, but in this introduction we will use it to
evaluate the risk of a single index that trades like a stock: the Nasdaq 100 Index, which trades under the
ticker QQQQ. The QQQQ is a very popular index of the largest non-financial stocks that trade on the
Nasdaq exchange.

1. Historical Method

The historical method simply re-organizes actual historical returns, putting them in order from worst
to best. It then assumes that history will repeat itself, from a risk perspective.

The QQQ started trading in Mar 1999, and if calculate each daily return, we produce a rich data set of
almost 1,400 points. Let's put them in a histogram that compares the frequency of return «buckets». For ex-
ample, at the highest point of the histogram, there were more than 250 days when the daily return was be-
tween 0 % and 1 %. At the far right, you can barely see a tiny bar at 13 %; it represents the one single day
(in Jan 2000) within a period of five-plus years when the daily return for the QQQ was a stunning 12,4 %.

Distribution of Daily Returns
NASDAQ 100 - Ticker: QQQ
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Notice the black bars that compose the «left tail» of the histogram. These are the lowest 5 % of daily
returns (since the returns are ordered from left to right, the worst are always the «left tail»). The black bars
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run from daily losses of 4 % to 8 %. Because these are the worst 5 % of all daily returns, we can say with
95% confidence that the worst daily loss will not exceed 4 %.

2. The Variance-Covariance Method

This method assumes that stock returns are normally distributed. In other words, it requires that we
estimate only two factors — an expected (or average) return and a standard deviation — which allow us to plot
a normal distribution curve. Here we plot the normal curve against the same actual return data:

Distribution of Daily Returns
NASDAQ 100 - Ticker: QQQ
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= Q00Q Actual Daily Returns
250 4

== A "Normal™ Distribution
200 <

Instead of actual
1 returns, here we
look at the
"worst" 5% (or

4 worst 1%) of the
normal curve

=~ o
g8 g

g

Frequency (out of 1,387 actual returns)

=t
9% 7% 5% 3% -1% 1% 3% 5% 7% %% 11% 13% 15%

The idea behind the variance-covariance is similar to the ideas behind the historical method — except
that we use the familiar curve instead of actual data. The advantage of the normal curve is that we automati-
cally know where the worst 5 % and 1 % lie on the curve.

The curve above is based on the actual daily standard deviation of the QQQ, which is 2,64 %. The
average daily return happened to be fairly close to zero, so we will assume an average return of zero for il-
lustrative purposes.

3. Monte Carlo Simulation

The third method involves developing a model for future stock price returns and running multiple hy-
pothetical trials through the model. A Monte Carlo simulation refers to any method that randomly generates
trials, but by itself does not tell us anything about the underlying methodology.

We ran a Monte Carlo simulation on the QQQ based on its historical trading pattern. In our simula-
tion, 100 trials were conducted. If we ran it again, we would get a different result--although it is highly likely
that the differences would be narrow. Here is the result arranged into a histogram (please note that while the
previous graphs have shown daily returns, this graph displays monthly returns):

Monte Carlo Simulation

100 Random Trials
(using historical volatility of QQQ)

20 -
w18
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§ B 4 worst 5%)
£ 24

0- .
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To summarize, we ran 100 hypothetical trials of monthly returns for the QQQ. Among them, two
outcomes were between —15 % and —20 %; and three were between —20 % and 25 %. That means the worst
five outcomes (that is, the worst 5 %) were less than —15 %. The Monte Carlo simulation therefore leads to
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the following VAR-type conclusion: with 95% confidence, we do not expect to lose more than 15 % during
any given month.

Summary

Value at Risk (VAR) calculates the maximum loss expected (or worst case scenario) on an invest-
ment, over a given time period and given a specified degree of confidence. We looked at three methods
commonly used to calculate VAR. But keep in mind that two of this methods calculated a daily VAR and
the third method calculated monthly VAR.
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The object of study is a feature of the formation of high-quality radiation with a narrow spectral
line in the KrF laser.

The work sets out the conditions of the active medium of KrF laser, allowing it to shape the ra-
diation with divergence close to the diffraction limit. Thanks to the inhomogeneities of volume level and
the presence of a high gain of an active medium, it is easy to develop enhanced spontaneous emission,
which can in part bypass the resonator to overcome the threshold of generation and thereby increase the
divergence of the output radiation.

In future we intend to use the radiation for the detection of molecules NO in the atmosphere,
through photodissociation, followed by fluorescence excited NO molecules.

A laser is a device that emits light (electromagnetic radiation) through a process called stimulated
emission. The term laser is an acronym for light amplification by stimulated emission of radiation. Laser
light is usually spatially coherent, which means that the light either is emitted in a narrow, low-divergence
beam, or can be converted into one with the help of optical components such as lenses. Typically, lasers are
thought of as emitting light with a narrow wavelength spectrum («monochromatic» light). This is not true of
all lasers, however: some emit light with a broad spectrum, while others emit light at multiple distinct wave-
lengths simultaneously. The coherence of typical laser emission is distinctive. Most other light sources emit
incoherent light, which has a phase that varies randomly with time and position.

The class of pulsed gas lasers, combined title «Excimer», emerged recently. The first publications on
this topic refer to 1970. Excimer laser is a gas laser emitting in the UV spectral region. The word «excimer»
consist of a reduction of two English words excited dimer so excimer — it is a molecule that arose when the
binding of the excited atoms (or molecules) with the atom (or molecule) in the ground state. Originally mole-
cule formed by a pair of identical atoms (eg Xe2) is called the excimer. In this pair the interaction between at-
oms in the ground state is purely repulsive, so they simply splitted. Then the scope of the term has expanded
and the excimer lasers were lasers halides of noble gases which the lower laser level can be either repulsive or
partially connected. Excimer lasers are sometimes called «exciplex» that means the excited complex.

Now excimer lasers are the most powerful sources of coherent UV radiation, this allows using it in a wide
range of applications such as microelectronics, photolithography, isotope separation, nonlinear optics, medicine, etc.

One possible way of using excimer lasers is laser lidar system. By means of these systems we can de-
termine the concentrations of various substances in the atmosphere. It’s known that using of CO, lasers can
detect vapors from explosives with concentration ppm, through the spontaneous vibrational stimulated scat-
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tering. Nevertheless, at present time are required to improve the sensitivity of this method to determine the
concentration of ppb.

From our point of view, one of the most promising ways to achieve this task is the using of KrF laser
with narrow spectral line.

The radiation generated by an excimer laser in the application of plane-parallel resonator has a divergence
of order 6 ~ 107 — 10~ rad with the diffraction © ~ 10~° rad and wide range of order 8% ~ 0,1 — 0,5 nm. These pa-
rameters of the output radiation characterized by the presence of a high-gain active medium and developing in
homogeneities in the volume discharge. In addition, due to the lower term the radiation generated by the laser has
a fairly broad spectrum.

Nowadays many papers devoted to narrowing the spectrum of generation excimer lasers in the field
to maximize the active medium 248,3 + 0,3 nm were published.

In our experiments we will use the radiation with a wavelength close to 247,5 nm. Therefore the pur-
pose of this work is to study the possibilities of formation of high-quality radiation in the KrF laser with nar-
row spectral line at the edge of the contour of amplification.

On the figurel the installation, designed for narrow-line generation presented.

2ot abs?t

Y
B
Optical diagram of experimental device:
1 — active medium; 2 — membranes; 3 — semitransparent exit mirror; 4 — prismatic telescope; 5 — diffraction grating 2400 grating
groove on mm; 6 — Al -mirror; 7,8 — quartz plate; 9 — calorimeter; 10— spectrograph; 11 — positive lens;
12 — Fabry-Perot cavity standard; 13 — camera

As an active medium discharge in a gas medium consisting of three components: F,, Kr, Ne in the ratio
1:20:700 is used with a total pressure of 3,5 atm. As a dispersion element diffraction grating 2400 bar /mm is
used, set in the first order autocollimation regime. To increase the dispersion of the resonator, resonator has a
telescope with an increase M = 10. The telescope consists of four prisms set at an angle of Brewster.

To improve the quality of a laser beam (spatial and temporal coherence) researchers use various disper-
sion resonator and unstable resonators. To improve the spatial coherence of laser radiation various methods of
creating high-quality beam are used, depending on the output aperture of the laser. For small aperture lasers to
reduce the divergence of the output radiation resonators with small Fresnel numbers are used.

Fresnel number is the geometric mean between the numbers of Fresnel zones on the second mirror in
the observation from the center of the first. Reducing of the number of Fresnel can achieve by changing
geometric dimensions of the cavity or stopping of radiation. Under this mode of selection can be achieved
divergence of output radiation close to the diffraction limit with low-level spurious noise.

Consequently, since width of the line generation is related with the divergence of laser radiation the
amount of membranes d and the distance between mirrors L must be collected so that satisfy the condition
F=d%/4\L= 1 (. — wavelength of light, F — the number of Fresnel). It is believed that the condition F = 1 pro-
vides a single generation with a minimum of divergence equal to the diffraction.

However, reducing of the aperture of active medium through the installation of membranes, leads to a
decrease in energy of output radiation. Therefore in the same active medium single-passed amplification was
realized to improve the energy of radiation.

The main results and conclusions of this work can be summarized as follows:

Theoretical and experimental studies which were conducted on an established laser system, allows
forming a radiation with the following output parameters:

1. Radiant energy — 20 mJ.
2. The spectral line generation — 247,8 nm.
3. The width of spectral lines — 2 pm.
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4.  Pulse duration — 20 ns.
5. Divergence of radiation — 0.5 mrad.
6.  Pulse repetition frequency — 20 Hz.
In future we intend to use the radiation for the detection of NO molecules in the atmosphere by
means of photo dissociation with followed by fluorescence excited molecules NO.
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THE PECULIARITIES OF TRANSLATION OF THESIS ABSTRACT KEY TERMS

Maria N. Zagainova
Scientific Advisor: Rashit Z. Zagidullin, Professor

D. Serikbaev East Kazakhstan State Technical University
E-mail: zagainova@inbox.ru

Abstracts of theses submitted in satisfaction of the requirements for the degree Kandidat or Doc-
tor of Sciences are under consideration in the article. The author has collected and analyzed about 100
abstracts of theses defended in the Republic of Kazakhstan from 1997 till 2006. Some useful tips on
translation of thesis abstract key terms from Russian into English are given in the article.

Obvexmom HayyHo2o unmepeca 8 OAHHOU CMmambve AGIAMCA AHHOMAayuu asmopegepamos Ha
COUCKaHUe YUeHOU CTheneHu KaHouoama uiu 00Kmopa Hayk. A8mopom Oviio coOpaHo u npOaHAIU3Upo-
6ano nopsioxka 100 annomayuii k aémopegepamam duccepmayuil, 3auuwerHvix 6 Pecnyonuxe Kasax-
cmar 3a nepuood ¢ 1997 no 2006 200. B cmamve datomcest npakmuyeckue cosenvl no nepesoody Kuouesbix
MepMUHO6 AHHOMAYULL C PYCCKO20 A3bIKA HA AHSTUUCKU.

Nowadays it goes without saying that constant interaction between scientists of different countries is
a necessary requirement of successful development of science itself. However, in every country the science
is developing by its particular way and its results presentation cannot be identical in different countries. In
the context of contemporary realias when the science tends to exceed the bounds of the Commonwealth of
Independent States accurate translation of scientific texts is considered rather important.

The subject of our research is peculiarities of translation of theses abstracts. According to the state
requirements any thesis submitted in satisfaction of the requirements for the degree Kandidat or Doctor of
Sciences, written in Russian and being defended in the Republic of Kazakhstan should have an abstract
translated into two languages: Kazakh and English. Thus colleagues of the author are given an opportunity
to get the idea of his/her work even if they don’t know the language of the original work.

We have collected and analyzed about 100 abstracts of theses defended in the Republic of Kazakh-
stan from 1997 till 2006. First of all we would like to notice that for this long period of time (around 10
years) both the structure of the abstract and its language have changed. Until 2000 the size of the English
version of an abstract was hardly equal to a half page but since 2005 it grows to page and a half or even two
pages. Earlier abstract was a translation of the main points of the work, today it consists of the thesis’s aim,
the object and the subject of the research, description of its topicality, and etc.

To get the high level of translation adequacy we should be careful with the synonyms of the key terms. We
begin with different variants of translation of the term «annoramus». Different authors suggest different interpreta-
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tions of the term itself but we understand it as «A minor text in English that follows any thesis and includes the main
points of that thesis». Having analyzed the practical material we identified some variants of translation the term «an-
HoTarms»: abstract (15 %), annotation (7 %), resume (15 %), summary (56 %), and synopsis (7 %). The most preva-
lent is summary. Longman Dictionary of Contemporary English (LDoCE) gives the following definition of the word:
«a short statement that gives the main information about something, without giving all the details» [1, 1663]. This
definition coincides with the key characteristics of our target term — «a brief statement of the main information» but
the dictionary doesn’t describe the field of application of the term. Taking into consideration the fact that this equiva-
lent is used very often in the works published in English-speaking countries we should accept it as adequate. Then go
abstract and resume. Looking up the definitions in LDoCE we can see the following: abstract —
«a short written statement of the most important ideas in a speech, article etc» [1, 6]. Thus this equivalent coincides
with the target one in three characteristics: firstly, it’s «written»; secondly, it’s «statement of the most important
ideas» and thirdly it has the same field of application — article. Resume — a short account of something such as an
article or speech, that gives the main points but no details [1, 1405]. And again we see a triple coincidence. We be-
lieve that the latter terms (abstract and resume) are the most appropriate equivalents to the term «anHoTarws». How-
ever, let’s consider the rest of the variants. According to LDoCE «annotation» is a derivative of the verb «annotate)
with the meaning «to add short notes to a book or piece of writing to explain parts of it» [1, 50]. It’s clear that this
variant doesn’t meet the characteristics of the target term and cannot be recommended for usage in the given context.
As for the term «synopsisy, it is also considered inappropriate as its field of application is limited by leisure activities
(books, movies, plays and etc.).

Another important term is «aucceprauus». Russian-English dictionary offers two synonyms: «disser-
tation» u «thesis» [2, 101]. In the analyzed practical material the first one prevails. But one-language dic-
tionary LDoCE offers the following definitions: dissertation — a long piece of writing about a subject, espe-
cially one that you write as part of a university degree; thesis — a long piece of writing about a particular
subject that you do as part of an advanced university degree such as an MA or a PhD. Consequently, the
term «thesis» is not just preferable but the only adequate while translating thesis abstracts.

The collocation «yuenas crenenb» is a widely spread one and all the authors are unanimous in using
«degree» as an equivalent of «crenenby, but the word «yuenas» has a lot of translation variants: academic,
scholarly, scientific and even scholar (noun as an attribute). Academic means connected with education,
especially at college or university level [1, 7]; scholarly means concerned with serious study of a particular
subject [1, 1466]; scientific — about or connected with science, or using its methods [1, 1467]. As we can see
from the quotations above the most appropriate equivalent in our context is «scholarly». However, if we turn
to the examples of foreign scientists’ theses, we discover that «degree» already means «yueHasi CTEIICHbBY»
and no adjectives are necessary for adequate translation. Moreover the whole phrase «aucceprarus Ha couc-
KaHUE YYCHOH cTeneHu JoKkTopa Grrocodckux Hayk» can be laconically translated as «a thesis submitted in
satisfaction/fulfillment of the requirements for the degree Doctor of Philosophy», at that none of the compo-
nents looses its lexical meaning.

In well-structured abstracts the authors as a rule distinguish such parts as «uenp ucciemoBanus»,
«OOBEKT M TpEeOMeT», «aKTyallbHOCTB», <«HAydHas HOBH3HA», «TEOPETHYECKas M IpaKTHYecKas
3HAYIMOCTBY, «METOJIBI UcclieoBaHmsD». Let’s consider some of them individually.

The term «3HauMMOCTBY is usually translated as importance, relevance, significance, validity or value.
Having conducted contrastive analysis of these variants’ lexical meanings we come to the conclusion that
the equivalent significance is the most suitable one as it corresponds to the target term more than the others.
In its definition («the importance of an event, action etc, especially because of the effects or influence it will
have in the future» [1, 1535]) the main stress is on the positive impact in the future. In our understanding
«3HaYMMOCTh HayyHOTo uccienoBanus» should explain what effect the work under consideration will have
on the future of a certain scientific sphere. The terms «value» and «importance», in our opinion, have too
general character and don’t express the main idea of the target term.

The similar situation we have with «akryansHocTh». We managed to reveal three variants of transla-
tion: actuality, necessity, topicality. Since actual stands for something that is real, a fact [1, 16]; and neces-
sity is something that you need to have [1, 1097], they hardly can be adequate equivalents of the considered
term. To our mind, the best variant in the context is «topicality». Think over the quotation from LDoCE: a
story, subject, problem etc that is topical is interesting because it deals with something that is important at
the present time [1, 1752]. Similarly in Russian a problem can be defined as «aktyasnbHasy, if it is interest-
ing for studying in the given time period.

Another term which we cannot avoid while translating abstracts is the term «uccnenoBanue». In Rus-
sian-English dictionary the equivalent «investigation» is the foremost, then «research» goes. [2, 156] Be-
sides we came across rarely occurred «study» in our practical material. Comparative analysis made it clear
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that the term «study» is preferable as it has the following meaning: «a piece of work that is done to find out
more about a particular subject or problem and usually includes a written report» [1, 1650], whereas «re-
search» stands for «serious study of a subject, that is intended to discover new facts or test new ideas» [1,
1397]. In the second definition a very important characteristic (a written report on the results) is omitted, but
this variant can also be used in order to prevent repetition of terms in a text. And as for the term «investiga-
tiony, it most likely concerns law-enforcement sphere. LDoCE assumes the possibility of its usage in such
collocations as «scientific problem investigation» though.

Wide usage of the term «candidate» for the degree identification is doubtful. In English-English ex-
planatory dictionary LDoCE we meet the following variants of lexical meaning of the considered word:

1) someone who is being considered for a job or is competing to be elected;
2) especially BrE someone who is taking an examination;
3) aperson, group, or idea that is suitable for something or likely to get something. [1, 214]

Thus this word is not related to scientific sphere.

It is known that in European countries as well as in the United States a three-stage system of specialists
training functions in institutes of higher education: bachelor, master, and doctor. Even though Kazakhstan
strives for European standards and is trying to adopt that three-stage system we still haven’t managed to deter-
mine epy correspondence between the degrees of the new system and the old one. The system of higher and
post-higher education that functioned in the USSR was peculiar and had analogues only in some of European
countries that is why we offer not to translate the term «xanmunar» but to transliterate it as kandidat.

Though in the article we tried to observe the main peculiarities of Translation of Thesis Abstract Key
Terms there still remain a lot of problems to be studied.
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The English speaking people make wide use of attributive groups — multi-storied structures with
complicated internal semantic relationships. The semantic ties between the members of the group are
need not to be linear that leads to the ambiguous translation of such groups into Russian. The translator
has to make a thorough examination of the context to find out what the meaning of the group is in each
particular case. The suggested method of recurrent analysis helps to explicit the meaning of attributive
groups in the coherent text.

Onno#t 13 HanboJee BaXKHBIX 3a[a4, ONPEACIIIOMINX Ka4eCTBO epeBo/ia HAyYHO-TEXHUYECKIX TeK-
CTOB JTFOOOTO YPOBHS CI0KHOCTH, SBIISIETCS 3a7a4a KOPPEKTHOTO TIepeBOIa TEPMUHOB.

B aHamMTHYECKUX SI3BIKAX, KAKMM SIBIICTCS AHIIMHACKUN SI3bIK, HAMOOJIE YaCTOTHBIME KOHCTPYKIIMSIMH BO
BCEX BHUJAX CIELHMATIbHBIX TEKCTOB OyAyT MMEHHbIe TepMHHONoriueckue ciaoBocoderanusi (MITC) — MHOrokomo-
HEHTHBIC 00Pa30BaHMsI, COCTOSIIINE U3 OMPEIEIIIEMOro CIIOBA (si/ipa) v OOJIBIIOrO YKC/IA aTPUOYTHBHBIX HJICMECHTOB B
TIPENo3UIMH K sipy. Takue KOHCTPYKIMH, 00m1a/iasi yHUBEPCATBLHOCTHIO, TO3BOJISIIOILEH MepejaBaTh OCHOBHOE CMBbI-
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CJIOBOE COJIEpKaHNE HayYHO-TEXHUYECKOTO TEKCTa M, BMECTE C TeM, JOCTHYb BBICOKOW CTEIEHH KPAaTKOCTH BhIpaxe-
HUsI, KOTOpast €]1Ba JIM BO3MO>KHA B JIPYTHX SI3bIKaX, CO3/IAI0T 3HAYMTENBHbIC TPYTHOCTH JUIs TiepeBourka [ 1, 6].

C TOUKM 3peHHsI KOMIIOHEHTHOTO COCTaBa TaKUE UMEHHBIE TPYIIITBI MOTYT COCTOSITh M3 JIBYX, TPEX, YEThI-
pex u Oornee croB, HarpuMmep: yield stress, internal stress field, high deformation defect density. Ctpykrypa MHO-
TOKOMIIOHEHTHOW UMEHHOU TPYIIIbI B QHIVIMIICKOM SI3BIKE SIBIISIETCS. PETPECCUBHOM, €€ AP0 3aHUMAET KPaiHIO
TpaBYIO TO3UIINIO, HAIIPIIMeEp, B clioBocodeTanny internal stress field, sapom seisiercst cnoso field. Cootserct-
BYIOILIAsl QHIVIMICKOM pyccKasi CTPYKTYpa sIBJSIETCSl IPOIPECCUBHOM: C SIIpOM B KpaiiHel JieBod nosuuuu. Ho
HEBEPHBIM OyJIeT YTBEp)KHaTh, YTO AHITIMICKON CTPYKType COOTBETCTBYET €€ 3€pPKAIbHOE OTPAKEHUE B BHUIC
PYCCKO# CTPYKTYpbl. DTO CIIPaBEAIMBO TOJIBKO B CIIydae, KOTJa aHITIMICKas CTPYKTypa COCTOHUT U3 CYILECTBHU-
TenbHBIX, Hampumep: dislocation density value — 3HadeHue TWIOTHOCTH JuciTOKai. OCOOYI0 CIIOKHOCTh MPU
TIEpPEBO/IE MPEJICTABISIIOT CTPYKTYPhI, BKIIIOUAIOIINE ONPECNIeHHe, CTosIIee Tiepe AByMs U OoJiee CyIecTBH-
TenbHbIMY, Hanpumep:(1) small impurity concentration, (2) high concentration regime. OGe CTpyKTYypBI B TEpMH-
Hax KJIACCOB CJIOB UMEIOT OAHO U TO ke onucanue A+NI1+N2, rne A — npunararensHoe, N1, N2 — cyiectBu-
TenbHbIe. OHAKO, CYIIECTBYIOIINE 3TUM JIBYM KOHCTPYKIMSIM CTPYKTYpPBI 3aBUCUMOCTEH Pa3JIMYHBI M UMEIOT
JIBA TIPAKTHYECKH PaBHOYACTOTHBIX SkBUBajieHTa: A N2 N1 u N2ANI [5].

Ha ypoBHe OBEpXHOCTHOH CHHTaKCHUECKOH CTPYKTYphl Takux M TC B aHTTTHIICKOM SI3BIKE HET TIOKa-
3aHHUH JUIs BEIOOpA KOHKPETHOH CTPYKTYPHI HETTOCPEICTBEHHO COCTABIISIOMNX. Pa3zpernieHrne MHOrO3HauyHO-
ctu nipu nepeBoge UTC, rue u3omopdusm cTpykryp 1160 BoOOIIE OTCYTCTBYET, JIMOO HApyILAeTCs, BO3-
MOXHO TOJIKO Ha YPOBHE CEMaHTHUIECKOrO aHAJIHN3a U OIPEAEISIETCS CBA3IMHU M OTHOLICHUSIMU MEXKY 3JIe-
MEHTaMH BHEIIHEr0 MHpa: B CEMaHTHYECKOM IPOCTPAaHCTBE «(hH3MKa TBEPAOTO Teay» BO3MOXKHBI Majas
KOHICHTpalus U BbICOKAasA KOHIICHTPpAIusA, HO HEBO3MOXKHBI MaJjiasd MIPUMECH U BBICOKHH PEXKUM.

HMmeHHbIE c1OBOCOYETAHMS KaK CI0XKHBIE SI3BIKOBBIC 3HAKH HEMOCPCACTBCHHO JaHbl U (l)yHKL[I/lOHl/I-
pytot B Tekcte. [Toaromy UTC Buma ANIN2 crnemgyer paccMaTpuBaTh B TOM OKPYKEHHH, B KOTOPOM OHHU
CYLIECTBYIOT, B CHCTEME BHELIHMX B3aWMOIEHCTBUI — TEKCTOBOM oOpa3zoBaHMH. be3 aToro, moHnmanue ta-
KHX CTPYKTYp HE MOXET OBITh ITOJIHBIM U JOCTOBEPHBIM [2-4].

Ipn obparernyn k Texkcry cMbicn Takux UTC pacriosnaercst Gnarogapst mpodeccHOHaIBHON KOMITETCHIINN
PELMIMEHTA, ACCOLMATUBHBIM CMBICIIOBBIM CBS3SIM C KOHTEKCTOM, a TAlOKe HA OCHOBE TApaJMTMaTHIECKUX CBA3CH ¢
JIPYTUMH KOHCTPYKLISIMH, TIEPEIAFOIIMMHI TOT K& CMBICIT 3KCIUIULIUTHO, B YKCIIE KOTOPBIX MOTYT OBITh PA3IMIHOTO
poma moBTops ameMeHToB TC. B 9acTHOCTH, MOTYT MOBTOPSITECS COYETAHFS TIPIUIATATENIFHOTO C OJHIM W3 CYILECT-
ButenbHbIX — ANT 11 AN2, cMbICIOBast CBSI3b MEXJIy KoTopbiMu B 001iieit crpykrype U TC vacto He 3aduKcrpoBaHa.
IToBTOpPBI TEKCTOBBIX 3JIEMEHTOB SIBILTFOTCS TIOKA3aTeNIEM TAKOTO BaYKHOTO CBOMCTBA TEKCTA KaK €TI0 CBSI3HOCT.

B o0miem ciydae cienyer pa3iuyarh CBSI3bIBAEMbIe KOMIIOHEHTBI TEKCTA M AJIEMEHTHI, PeaIu3yIOIie
3Ty cBs3b. B HambOosee mpocToM cityuae CBSI3bIBa€MbIE KOMIIOHEHTHI TEKCTa — 3TO MPEIUIOKEHUS], a CBSI3U
pean3yroTCsi ¢ IOMOIIBIO IIOBTOPOB CJIOB. COBOKYITHOCTB 3JIEMEHTOB, C TIOMOIIBIO KOTOPBIX OCYILECTBIIS-
eTcsl CBSI3b MEXIy JBYMsI M Ooyiee KOMIIOHEHTaMH TEKCTa, Oy/leM Ha3blBaTh KOHHEKTOPOM. JJIEMEHT KOH-
HEKTOpa, BXO/SIINI B OJTUH U3 CBA3BIBAEMBIX KOMIIOHEHTOB TEKCTa, Ha3bIBAETCSI KOMIIOHEHTOM KOHHEKTOpA.
KoMIioHeHThI KOHHEKTOpa MOTYT OBITH PacIpeiesIeHbI 110 ABYM U 00JIee MPEI0KEHUSIM.

Paccmorpum moBToper nekcukn MTC B TekcTe Ha mpuMepe Haubollee YHUBEPCATBHOTO MEXaHHW3Ma
BHYTPUTEKCTOBOW CBSI3UM — PEKyppeHIMH. PeKyppeHTHBIE CBSA3M OCYLIECTBIISIIOTCS C ITOMOINBIO OW- HONH-
KOMITOHEHTHOTO KOHHEKTOPA, KOMIIOHEHTHI KOTOPOT0, B CIIy4ae MOJHOM PEeKyppeHINH, MOTYT COCTOSTh W3
Pa3HBIX U OJMHAKOBBIX CJIOB MIIM BRIpayKeHHH [3].

O0603HaYNM TIPEIOKEHHS TEKCTa cMBOJIaMy P1, P2 ... , a KOHHEKTOP, CBA3BIBAIOIINI MPEIIOKEHUS
P1 u P2 —con (P1 P2); P1, P2 — aneMeHTBI KOHHEKTOPA, BXOASIINE B IPEAIOKEHNS | 1 2 COOTBETCTBEHHO.

IIpumepsl peKyppeHTHOM CBsI3U, IIE B KA4€CTBE KOMIIOHEHTOB KOHHEKTOPA BBICTYIAIOT JJIEMEHTHI
UTC, umerorcs B CIEIYIONINX TEKCTaX:

I 1. A mathematical model of defect structure formation in the sublayer beneath the alloyed surface
layer of the implanted target is proposed.
2. The main principal of the model is that the dislocations under stresses in the alloyed layer are
ejected from it and then move by inertia until they are stopped.

[MpemtoxeHus CBA3aHbL, B YaCTHOCTH, CICIYIOLIMM KOHHEKTOPOM:
conl (P1 P2): alloyed surface layer
conl (P1 P2): alloyed layer

II 1. The present work is devoted to the study of elastic field characteristics and to the identification of
the sources of these fields in the ultrafine-grained copper.
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2. The study of elastic fields in the ultrafine-grained materials is an important task because the stored
energy controls the structure instability of ultrafine-grained material especially during a tempera-
ture increase.

31ecs MOKET OBITh BBIJCIICH CIIEIYIOIINI KOHHEKTOP:
conl (P1 P2): elastic field characteristics
conl (P1 P2): elastic fields

Takxum 00pa3oM, TOBTOPHI KaK SKCIUTUIIUTHBIC BHYTPUTEKCTOBBIE CPEJICTBA CBSI3HOCTH CIIOCOOCTBYIOT
npouieccy aktyanuzanuu UTC B cTpykType HayYHO-TEXHHYECKOTO TEKCTa, BBITIONHSS POJb CEIrMEHTHBIX
[I0KAa3aTeJeN CBSI3U MEXy X KOMIIOHEHTaMH.
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Our group explores two techniques: interaction of x-ray radiation with substance (X-rays transmis-
sion) and a fluorescent X-rays analysis.

Firstly some words about the X-rays transmission method. This method is based on interaction of
substance with x-ray radiation. The sample is irradiated by an x-ray source. After passing through sample
intensity of X-rays radiation weakens. This weakening depends on sample density and its structure. Intensity
of beam passing through a sample is defined by:

I =1Toe ™,
where J, — initial intensity of radiation; x — thickness of a layer; p — substance density; p — mass deplete coefficient.

Applying of X-rays transmission method for controlling the substance with variable structure and
changeable density shows considerable promise. Generally, it is impossible to define whether beam weaken-
ing caused by change of density or by substance structure.

We have developed the method of processing a signal which makes it possible to determine contributions
of density change and concentration change to weakening the intensity. The method developed makes it possible
to define density with a error less than 0,1 %. The method can be used for substance analysis. Also the method can
be used in medicine for increasing x-ray tomography contrast. But further research is required.

Now we are developing line X-ray transmission analyzer based on our method. It can measure the
sulphur content and oil density in pipelines under a pressure in an automatic mode. The device is intended
for oil-extracting, oil transport and the oil refining enterprises. The foreign analogue is the American firm
ASOMA, model 682T-HP.

Characteristics of this device and American one are identical. Devise characteristics are given in table 1.
But some differences are available: this device simultaneously measures both the sulphur content and oil density.
The device measures simultaneously density and sulfur concentration. It is being patented now.

858



Cexyus 5. IPO®ECCHOHAJIbHBIH HHOCTPAHHBIH A3bIK

Table 1

ASOMA, Model 682-HP

Device

The sample analyzed

crude oil, asphalt, tar

crude oil

Sulphur concentration

from 0.1 to 5,0 %

from 0.1 to 5,0 %

Accuracy less 0,025 % less than 0,025 %
Speed to 100 1/min to 100 1/min
Pressure in flowing ditch to 50 atm to 50 atm
Temperature over 200 °C over 200 °C
Densimeter required unrequired

from 0 °C to 45 °C from 0 °C to 45 °C

Ambient temperature

The second device is based on X-ray fluorescent method. The substance is irradiated by an x-ray
tube. The irradiated sample becomes a source of secondary radiation. Each chemical element of a sample has
its own energy of irradiation. Intensity of secondary irradiation depends on concentration of elements in a
sample. This is the basis of X-ray fluorescent method.

The important advantage of X-ray fluorescent method is the automatic determination of element
structure substance in technical processes. For example, concentration of chlorine salts in oil can be deter-
mined. There are some problems in application. On the one hand, the working pressure which can reach 50
atm should be supported in the pipeline. On the other hand, the pipe walls can completely absorb low energy
radiation. This problem has been solved. «Know-how» is window in the measuring chamber which simulta-
neously maintain pressure to 50 atm, and do not absorb low energy characteristic x-ray radiation of such
elements as chlorine (2,6 keV), sulphur (2,3 keV) and silicon (1,7 keV). The device is intended for oil-
extracting, petrotransport and the oil refining enterprises. The device can be used in another areas. There is
no analogue to this device. Potentially, this device is the most perspective.
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While the option-based approach provides a consistent way of thinking about default probabilities
and prices of corporate bonds, it seems implausible that a single value, the value of the firm's assets, is the
sole determinant of default probabilities. We saw, in fact, that the liquidity of assets and restrictions on asset
sales were key factors as well. It is not always easy to build full structural models which include all the vari-
ables that empirically influence estimated default probabilities. The intensity models that we will turn to
later try to include more variables in the default pricing, typically (but not necessarily) at the cost of making
their influence exogenously specified. Before we enter into these models it is natural to look at some of the
dominating methods used for default probability estimation. As we will see, the most natural statistical
framework for analyzing defaults is also the natural framework for linking credit scoring with pricing. The
focus of this section is on model structure. No properties of the estimators are proved.

The basic assumption in a discriminant analysis is that we have two populations which are normally
distributed with different means. For the purpose of default modeling we think of one group as being the
firms which will survive over a relevant period of time and the other group as being those which will default.
The normal distributions then are multivariate normals and each component represents a relevant firm char-
acteristic. Hence the logic is somewhat reversed compared with a logistic regression. In a logistic regression,
we have certain firm characteristics which influence the probability of default. Given the characteristics,
nonsystematic variation determines whether the firm actually defaults or not. In a discriminant analysis, the
firms which default are given, but the firm characteristics are then a product of nonsystematic variation.

The essential feature of discriminant analysis that is relevant for our purposes is as follows. Assume
that we are given a «training sample»
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(/... xy") and (x,,....xp")

consisting of multivariate firm characteristics of N surviving firms and D defaulting firms. Hence,
x10 is a vector of firm characteristics for a firm labelled 1 within the group of nondefaulted firms. Faced
with a new observation x, our goal is to decide whether this vector of characteristics belongs to a firm which
will survive or a firm which will default. We mention here two approaches to making that decision which
lead to the same type of discriminant function. One uses a decision-theoretic approach and the other uses a
likelihood ratio test. The true population means for the two groups are denoted p0 and pl and we denote by
> the common variance/covariance matrix.

To understand the decision-theoretic approach, assume for a moment that we know the true parame-
ters and that we also know (or are willing to assign) the probability q, to the event that in the total popula-
tion, a firm belongs to group i. Furthermore, let c(0 | 1) (¢(1 | 0)) denote the cost associated with erroneously
assigning a firm to belong to the surviving (defaulting) firms when it is a defaulting (surviving) firm. If our
decision rule places a firm in group 0 when its characteristics belong to the set RO and to group 1 when its
characteristics belong to the complement R1, then we can compute the probabilities of the possible types of
classification. Suppressing the dependence on regions, Let p(i| j) denote the probability of assigning a firm to
class i when it belongs to j. Then

p(i |j) = [®;(x)dx, i=1,2 and j=1,2.
With this notation, the expected cost of misclassification is

qip(0[1)c(0]1)+qop(110)c(1]0).

It is shown in Anderson (1984) that the expected cost of misclassification is minimized if one uses a
discriminant function of the form
d(x) =Y 1 -p)-0.5(u"p')y T 1(-ph).

A second approach for classifying a new observation x is to use a maximum-likelihood approach.
Given our sample of nondefaulting firms and their characteristics and the new observation x first compute
MLEs of p°, u' and 3 under the hypothesis that the observation x is added to the sample of non-defaulting
firms, and then subsequently compute MLEs under the hypothesis that x is added to the sample of default-
ing firms. The decision with the highest likelihood wins. This also results in a linear discriminant function
of the same form as above.

The outcome of this exercise is not completely satisfactory in modern risk management in which we
want to be able to assign probabilities of default. Our basic setup allows us to say conditionally on default or
no default what the distribution ofthe firm characteristics is. But we really want to do the opposite and assign
a default probability to a given set of characteristics. This can be done using the B ayes theorem provided
that we know the full joint distribution of our firms, i.e. we know the probability of belonging to group i. As
before, let this probability be denoted gi and let Y be the indicator of default for the firm.

Now assume that we are interested in estimating a discriminant function based on a sample. We could
then follow two procedures. We could use the information on whether firms default or not conditionally on
their covariates and perform a logistic regression with a logit specification as above. This can be viewed as
working in a conditional model, taking the regressors as given. We could also view the whole problem as a
multiple discriminant problem, estimate the means of the two populations, the common covariance matrix, and
the probability of belonging to each category (which is just the frequency of default and nondefault in the sam-
ple) and then compute the discriminant function by plugging in the estimates. Efron (1975) argues that since
the latter procedure uses a full maximum likelihood as opposed to a conditional, it must be more efficient. But,
as he also notes, this is of course only a fair comparison if the true distribution of the covariates is normal, and
this is quite a stretch for many covariates that we would consider in default probability estimation. Press and
Wilson (1978) give examples of how the discriminant analysis can have problems with robustness compared
with the logistic regression when the characteristics are not normally distributed.

While the efficiency depends on model assumptions, a fundamental problem with the discriminant
analysis is that the assumption of normality seems unrealistic for many types of characteristics that we ob-
serve. Furthermore, it is hard to imagine that if we had a very large sample of firms, we would see a two-
point mixture distribution of normals. In practice, characteristics do not follow such a simple distribution.
Furthermore, we cannot reasonably make default probability estimates using the model unless we are willing
to specify an «overall» default probability rate. And, finally, the model is static and does not include the im-
portant information on how long a firm survives with a set of characteristics. All of this can be remedied
using methods of survival analysis.
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PaccmatpuBaroTcst po0JsieMbl COBEpIIEHCTBOBaHMs TPO(ECCHOHABHO- OPHEHTUPOBAHHOIO Kypca
WHOCTPAaHHOTO 5I3bIKa JUIsl aPXUTEKTOPOB M MH)KEHEPOB CTPOUTENIEH Ha OCHOBE KOMIIETEHTHOCTHOT'O HOAXO-
Ja. Yaensiercss BHUMaHUe Pa3BUTHIO OOIIMX M KOMMYHHKATHBHBIX KOMIIETEHIMH A1 93P EeKTUBHON peau-
3alK NTPOQEeCcCHOHATIBHON JiesiTeNIbHOCTH. JlaeTcsi XapakTepucTuka Kypca MHOCTPAHHOTO S3bIKa JJIS IPO-
(heccnoHANBHBIX LIENEH.

It is considered the problem of language course improvement for architects and building engineer on
the base of competence approach. It is paid attention to the development of common and communicative
competences for the realization efficiency. The article is devoted to characteristic of foreign language course
for professional object.

OpnHolt U3 33124 B yCJIOBUSIX MOJEPHM3AIUH POCCHMCKOrO 0Opa3oBaHMS SIBISIETCS €T0 MHTETpALUs B
€IMHOE eBpOIeHiCKoe 00pa3oBaTeNnbHOe MPOocTpaHCcTBO. Ilocnennee xapakTepusyercs rapMoHHu3aueil oopaso-
BaTCJIbHBIX CTaHAApPTOB, yqe6H1>1x IJIaHOB, CHeHHaﬂbHOCTeﬂ B pa3HbIX CTpaHax, pOCTOM aKa}leMl/I‘leCKOﬁ MO-
OWJIBHOCTH U COTPYIHHYECTBA MpENOAaBaTeieil U CTYJICHTOB, (JOPMHUPOBAHUEM PHIHKA 00pa30BaTEIbHBIX yC-
ayr. BaxubIM nosnoxkeHueM bosioHckoro mpouecca siBiseTcs OpueHTanus npo(ecCHOHANbHOIO 00pa30BaHuUs
Ha KOHEYHBIM pe3ynbTaT B Bujie (PMKCHPOBAHHOTO HabOpa KIIIOYEBBIX KOMIETeHIMH. Vies KoueBbIX KoMIe-
TEHLMH, BBIABUHYTasl skcnepramu CoBera EBporibl, HAXOANUT CBOE paclpOCTpaHEHHE M Pa3sBHTHE B CHCTEME
npogeccroHabHOr0 odpaszoBanusi B Poccuiickoit @eneparmu. B Konnenmu MopepHHU3aMyu poCcCHICKOTo
obpazoBanust Ha niepuox A0 2010 roga ocHOBHAA IeTb MPOQECCHOHATEHOTO 00Pa30BaHUs OIPENEIIeTC KaK
MOATOTOBKA CIIENMAJIMCTA, CBOOOIHO BIIAJCIOIIEr0 CBOEH Mpodeccuel M KIFOYEBBIMH KOMIIETCHIUSAMH, CIIO-
cobHOro K 3(pexTHBHOI padboTe MO CHENUAIFHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K ITOCTOSH-
HOMY HPO(ECCHOHATIBHOMY POCTY, COLMAIBLHON U MPO(ecCHOHANBHOH MOOWIIBHOCTH U BCTYIUICHHIO B MEX-
KyJbTYPHYIO TpodecCHOHaNIbHYI0 KoMMyHHKaIMIO[1]. Tak HOBble TpeOOBaHUSI OPHEHTUPYIOT CUCTEMY BbIC-
ero npo(h)ecCHOHAIBHOTO 00pa30BaHUA Ha MEpPeXo] OT TPAJUIMOHHOTO IMOAXO0Ja K KOMIIETEHTHOCTHOMY,
NPU3BAHHOMY YZOBJIETBOPUTD MOTPEOHOCTH COBPEMEHHOI'O OOIIECTBA 1 CAMHUX CTYJICHTOB.

[TocTaBuB 1ENbIO OMMCaTh PE3yJbTaT MOJATOTOBKH CHENUAIUCTA C BHICHIMM 00pa30BaHHUEM C IOMO-
b0 KOMIICTCHTHOCTHOI'O IIOAXO0J4, IO.T. TaTyp MMpUXOJUT K BBIBOAY O TOM, YTO «KOMIETCHTHOCTbH CIIC-
LAJIMCTa C BBICIIMM 00pa30BaHMWEM — 3TO MPOSIBICHHBIE UM Ha IPaKTHKE CTPEMJICHHE U CIIOCOOHOCTH (To-
TOBHOCTh) PEaIN30BaTh CBOI MOTEHINAI (3HAHUSL, YMEHHS, OIIBIT, TMYHOCTHBIE KauyecTBa U Jp.) JUIs yCIel-
HOH TBOpYECKOH (NPOIYKTUBHO) NEATEILHOCTH B MPO(ECCHOHAIBHON U COLMANbHON cdepe, oco3HaBas eé
COLMATIBHYIO 3HAYMMOCTD M JINYHYIO OTBETCTBEHHOCTH 33 PE3YJIBTATHI 3TOH AEATEIHLHOCTH, HEOOXOJUMOCTh
e€ TOCTOSHHOTO COBEPIICHCTBOBaHUA»[2, c. 22]. B cucteme BBICIIEro mpodeccHoHaIbHOTO 00pa30BaHUS
KOMITETEHTHOCTHBIM MOAXOJ] PeIN3yeTcsl B KOMIUICKCHOH IMOATOTOBKE OYAYIIMX apXHUTEKTOPOB K Ipodec-
CHOHAJIBHOW JIESITENbHOCTH, KOTOpast IPEIIoNaraeT OpUEHTAINI0 Ha MEXIyHapOAHbIE CTAHAAPTHI KauecTBa
MOJTOTOBKH CIELHATHUCTOB JAHHOTO TPOpHUIIS.

B cootBercTBHM ¢ KBATM(UKALIMOHHBIME TPEOOBAHUSMH K CHELUAINCTY JUISl PELICHHs 3a1a4 IIPOeKT-
HOM, OpraHU3alMOHHO-YIIPABJIEHYECKOH 1 HayYHO-UCCIIEI0BATENIBCKOM IS TEIbHOCTH apXUTEKTOP A0JDKEH:

e  OBITh CHENUAIUCTOM HIMPOKOTO NPO(dHUIIsl, OCBOMBILUM aPXUTEKTYPHYIO MPOQEccHIo Kak 0coOyo co-

[ AJIBHO-IIPOCTPAHCTBEHHYIO c(epy HAyYHOM, TEXHHMYECKOH, XyH0’KECTBEHHOW W KyJIbTYpHOH nes-

TEJIFHOCTH, OPUEHTHPOBAHHYIO Ha MPeoOpa3oBaHNe MaTepHAIbHON CPeIbl;
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®  [IpUHATH Ha cebsl, B COOTBETCTBHHU CO CTATYCOM NMPO(ECCUH aPXUTEKTOPA, POJIb BEAYIIETO CIELUalIH-
CTa BO BCEM IIpollecce 301YeCcTBa, HECTH OTBETCTBEHHOCTH Iepes o0IecTBOM 3a Oyiyluee mpodec-
CHH, TIOHMMATh BBICOKOE Ha3HAYCHUE apXUTEKTYPHOTO TBOPUYECTBA, BO3/ICHCTBYIONIETO HA JYXOBHYIO
JKM3HB ¥ 3CTETHYECKOE BOCIUTaHNE KaXKI0TO WieHa 00IIecTBa;

® B COBEPLICHCTBE BJIAJETh CBOCH CHEIMATBLHOCTHIO, HHTEIPHPYIOIIEH BECh KOMIUIEKC HEOOXOAMMBIX
ApXHUTEKTOPY T'YMaHHUTApHBIX, (QMIOCO(PCKNX, TEOPETUUECKHNX M HH)XKEHEPHO-TEXHUUYECKNX 3HAHMH,
MPOEKTHO-NPAKTHYECKUX U XYA0KECTBEHHO-KOMITO3ULIMOHHBIX YMEHUI U HAaBBIKOB, BIIaJIETh TBOpYE-
CKUM METOJIOM M apXUTEKTypPHBIM MHPOBO33PEHHEM;

° o0JsanaTh MpoecCUOHaIbHBIMU HaBbIKAMU IIPE00pa30BaHusl HAYYHO-TEXHUUECKHX U TEOPETHUECKHX
KOHLIEMIIMI B TIPOIIECCE TBOPUECKOTO MTOKCKA XYA0KECTBEHHO-KOMITO3ULIMOHHBIX PEIIeHN;

° O6J'la[laTI) AKTYaJIbHBIM TEXHUYCCKUM, XYIOKCCTBCHHBIM W HPABCTBEHHLIM CO3HAHWEM, COCAUHAIOIINM
B ceOe MPUYaCTHOCTh K KYJBTYPHBIM TPAJULUSIM C Pa3BUTON WHUIMATUBOI MOMCKA HOBBIX ()OPM BBI-
paKeHHs, OCBOMThH HABBIKM HAyYHOTO HCCIIEA0BAaHMs, CHOCOOHOCTh K 3KCIEPUMEHTAILHOMY KOHLIETITY-
AIBHOMY OIlEpeXarolleMy POSKTUPOBAHMIO, HAIIPaBJIEHHOMY Ha Iepexo]| OT 3aJa4 HaCTOSIIEro Bpe-
MEHH K MTePCIeKTUBHBIM TSHICHIMSAM H IPOTHO3UPOBAHHIO PAa3BUTHS apXUTEKTYPHI B Oyaymem [3].
N3ydeHne pocCHHCKUX M MEXIYHApOIHBIX TPEOOBaHMH K MOATOTOBKE KBATM(HUIIMPOBAHHOTO CIEIHa-

JIMCTa-apXUTEKTOPa MOKA3BIBAET, YTO €ro MpoecCHOHATBHAS KOMIETEHTHOCTD ONPENEISIETCs] HE TOJIBKO BBI-
COKHMM yPOBHEM IPO(ECCHOHANBHBIX 3HAHUH U YMEHUH, HO ¥ Pa3BUTHUEM TAKUX OOLIMX KOMIETEHIUH, KaK:
e  cnocoOHOCTB 3 (heKTHBHO PabOTATh MHAUBHIYAILHO U B KOMaH/IE;
e  yMEHHE HCIIOJIB30BaTh Pa3INYHbIE METO/BI KOMMYHHUKALMH B IPO(ECCHOHAIBHOM Cpesie ¥ colyMe (Tipe-
3EHTALMs ¥ 3all[UTa TIPOEKTOB, YUacTHE B MEXK/IYHAPOHBIX KOHKYpCax, IEPErOBOPHI C 3aKa3uUKaMH, CIIe-
[aIMCTaMU CMEXHUKAMH U MTapTHEPaMH, Bblaya ¥ IPHeM MHCTPYKIMH, HallUCaHUE OTYETOB U JIP.);
®  TBOPYECKHH INMOWCK B paMKax Hpodeccud, 0CO3HaHHUE HEOOXOAMMOCTH U CIIOCOOHOCTH CaMOCTOSI-
TEJILHOTO 00yYeHUsI B TEUEHUE B CEH JKN3HM;
e  BIIA/ICHUE WHOCTPAHHBIMH SI3BIKAMHM, JJOCTATOYHOE JUIsl OOIIEeHHs NpH paboTe B MEXIYHapOAHBIX KO-
MaHJax, paboTHI CO CIENNAIBHON IUTEpaTypoi M JOKyMEHTaIlel Ha HHOCTPAHHOM f3bIKE, TIOMCKA U
aHanmm3a nHQOpMAIH, HEOOXOIUMOH [T N3yUeHHsS 3apyOeKHOTO OTIBITA B OOJIACTH apXUTEKTYPHL
B coBpeMeHHBIX YCIOBHUSIX BBICOKHH YpPOBEHb BIIA/ICHNS] HHOCTPAHHBIMH SI3BIKAMH, 00ECIICUMBAIOIINH
BO3MOKHOCTB 3((heKTHBHOM peann3anuy MpodecCHOHAIBHON ASITEIEHOCTH Ha POCCHIHCKOM M MEXAyHapO.I-
HOM pBIHKaX TPY/a, CTAHOBUTCS OJHON M3 HanOoJee akTyalbHBIX KOMIETCHIMN apXuTeKTopa. B cBsi3u ¢ aTum
ocoboe 3HaueHUE MpUoOpeTaeT MpodieMa COBEPIICHCTBOBAHNS MHOS3BIYHON IOATOTOBKH, OCHOBHAS 33/1ada
KOTOPOIA, COTJIACHO MCCJIEA0BAHMSM ITOCIIEIHHX JIET, COCTOMT B (DOPMUPOBAHUH WHOS3BIYHON KOMMYHHKATHB-
HOM KOMIICTCHIIMH. Omnucanye CUCTEMBI KOMHeTeHHMﬂ, KOTOPLIC NOJI’)KHBI CTaTh HeOGXOZ[l/IM])lM Ppe3yIbTaTOM
TIOJTHOLIEHHOTO OBJIaJICHUSI HHOCTPAHHBIM SI3bIKOM, IPHBOJUTCS B pazpaboranHoM skcnepramu Cosera EBpo-
Bl JIOKYMEHTe 11o]] Ha3BaHneM «OO0IeeBporneiickue KOMIIETEHIIMH BIaJeHUs. HHOCTPAHHBIM S3bIKOM: M3yde-
HHe, o0y4eHue, oneHkay. CoriaacHo 3TOMy JOKYMEHTY KOMMYHHKAaTHBHAsE KOMIIETEHIIHS NIPEICTaBIsieT cO00H
MHOTOKOMIIOHEHTHOE SIBJICHHE U COJEPKHUT B ce0€ TPH aCTIEKTa: JIMHIBUCTHYECKHIH, COLMOIMHTBUCTHIECKUH 1
nparMaTHIecKuid. JJIst yCHenHoro yyacTis B KOMMYHHKATHBHOM IEATebHOCTH TpedyeTcs 001a1aTh He TOMb-
KO COOCTBEHHO SI3BIKOBBIMHM KOMIIETEHIMSIMHU, HO M PSIOM OOIIMX KOMITETEHLIMH, TAKUX KaK 3HAHHWE O MHDE,
COLIMOKYJIbTYPHBIE M MEXKKYJIbTYypPHBIC 3HAHUS, YMCHUS M HABBIKH, SK3HCTCHIMOHAIbHAS KOMIIETEHLUSI, MO-
3HABATEIbHBIE CIOCOOHOCTH. B COOTBETCTBUM C IEATENBHOCTHBIM IOAXOJOM KOMMYHHMKATHBHbBIE M OOIIME
KOMITCTEHIIMY aKTUBU3HUPYIOTCS B Pa3INYHBIX BUAAX PEUEBOMH IEATEIBHOCTH B TOM WM HHOH cepe oOmeHus.

[MpodeccronaibHO-UHOA3BIYHAS [TOATOTOBKA CTYICHTOB apXUTEKTYPHBIX CIIEIUAIbHOCTEH TPOBOIUTCS
B By3€ B paMKax 0COOOIr0 HalpaBJeHHs] B MHOSI3bIYHOM 00pa30BaHUM, TIOJYYHBILETO Ha3BaHUE «MHOCTPAHHBIN
SI3BIK I TIPO(ECCHOHATIBHBIX TIENei» W «IIpO(UIIbBHO-OPUEHTHUPOBAHHASI MTOJrOTOBKA MO0 WHOCTPAHHOMY
s36IKy». Kypc MHOCTpaHHOTO s13bIKa 1715t NPO(ECCHOHAIBHBIX LieNield OTIMYASTCs OT aKaJIeMHYEeCKOro OoJIbIen
MParMaTHYHOCTBIO U TPEJCTaBIsIeT COOOM CIIOXKHBIA IpoLecc, B KOTOPOM BCE pElIeHHs 10 TOBOAY OTOOpa
coziepKaHMs M BIOOpa METO/IOB COTIIACYIOTCSI C MPUYMHAMY M3ydeHUst ero odydarommmucs. [1o onpexnenenuio
O.I'. TlonsikoBa, MpoGIIBHO-OPHEHTUPOBAHHOE 00y4YeHNE HHOCTPAHHOMY SI3bIKYy OCHOBBIBACTCSI Ha ydeTe Io-
TpeOHOCTEH yJamxcs B U3YUYSHUH HHOCTPAHHOTO SI3BIKA, AUKTYEMBIX OCOOCHHOCTAMH OymyIneil mpodeccun
WIH Y9eOHOHU CIIIMATEHOCTH, KOTOPEIE, B CBOIO O4epelb, TPEOYIOT ero nzydenusi[4, c. 7).

Kypc nHOCTpaHHOTO 513bIKa A1 IPO(ECCHOHATBHBIX LIEIeH XapaKkTepH3yeTcs CSTyIOIMMI MOMEHTaMH:

. OH pa3pabaThIBaeTCs CIENUAIBHO Ul OOYUSHHUs CTYAEHTOB KOHKPETHOH CHELHanbHOCTH U (GOKYCH-
pyeTcss Ha OOy4YeHHH S3BIKOBBIM CpPEACTBAM M KOMMYHHMKATHBHBIM (YHKIMSM, XapaKTEPHBIM IS
KOHKpETHOMU chepbl NCTIONIb30BaHUS SI3bIKaA, CBSI3aHHOM ¢ TOW MK WHOI podeccuei;

U y4deT npogecCHOHAIbHBIX MOTPEOHOCTEH U JIMYHOCTHBIX WHTEPECOB CTYAEHTOB (MPO(eCcCHOHATBHO
3HAUYMUMBbIE TEMbl, ayTeHTHYHbIE 33/1aHHs, IPOOJIEMHBIC TEKCThI, TIOAHUMAIOIINE aKTyalbHbIE BOIIPO-

862



Cexyus 5. IPO®ECCHOHAJIbHBIH HHOCTPAHHBIH A3bIK

CBI, CBSI3aHHBIE ¢ Oyaymel npodeccHOHANBHON IeSITENbHOCTRIO) CIIOCOOCTBYET BBICOKOM MOTHBALIIH

IIPY U3YYE€HUH MHOCTPAHHOTO SI3BIKA;

. B OTJIMYKME OT aKaJEeMHYECKOro Kypca 10 MHOCTPAHHOMY SI3BIKY, HHOCTPAaHHBIN SI3BIK Ul ITpodec-

CHOHAJIbHBIX LEJICH MMEeT MEXIUCLIHUIUIMHAPHBIN XapakTep W Mpearoyaract Hapsay ¢ popMHpoBa-

HHUEM MHOS3BIYHON KOMMYHHKATHBHOW KOMIICTEHIINN Pa3BUTHE OOIINX KOMIIETEHIINH, HEOOXOIUMBIX

B cdepe npodeccHoHANBHON AedaTensHoCcTH[S, ¢. 19].

N3zyuenue curyanuu B 0061acTé 00y4eHHsI HHOCTPAHHOMY SI3bIKY CIIELHAJIbHOCTH B HAIllEW CTpaHE U
3a py0eKOM IOKa3bIBAET, YTO KPYT CHENUAIBLHOCTEH, Il KOTOPBIX pa3pabaTheIBalOTCs ydeOHbIE MaTEPUAIBI,
JIOCTaTOYHO Y30K: 3TO OM3HEC, SKOHOMUKA, FOPUCIPY/ICHIMsI, B MEHbILIEH CTEeHH MEANIMHA, HayKa U TeX-
HHUKa. Bo ®panuun pa3paboTkoil KypcoB (paHIy3CKOTro s3bIKa JJIs CIIEUAIbHBIX 1ieel 3aHuMaeTcs S13bl-
koo Llentp mpu Toproso-IIpomsimuiennoi Ilamate ITapuka, KOTOpBIA Takke OpraHU3yeT U MPOBOJIUT
KBaIM(UKAIMOHHBIE SK3aMEHBI 10 (PpaHIly3CKOMY S3BIKY JJISl BBILICYKA3aHHBIX CIICIIMAILHOCTEH, a TaKKe
TOCTHHHUYHOMY JeJIy W Typu3My, cekperapckomy nery. Kypc ¢paHmy3ckoro si3plka Uil CTYIICHTOB-
CTpOUTENEH U apXUTEKTOPOB B ITOM IEpPEYHE OTCYTCTBYET. AHAJIOIMYHas CUTyalUsl CKJIaJbIBACTCS U C
y4eOHBIMH MaTepHaIaMH 110 HEMEIIKOMY M aHTTIMHCKOMY SI3bIKaM, H3/laBaeMbIMH 32 pyOexxoM. B mocnennue
TOZIbI IPEIIPUHATA TOTBITKA BOCIOIHUTD CYIIECTBYIOIINI MPOOEN B HAIlIeH CTpaHe M, B YaCTHOCTH, B ToM-
CKOM TOCYJIapCTBEHHOM apXHTEKTYPHO-CTPOUTEIEHOM yHUBepcHuTeTe. TaM ObUIM M3AaHbl JBa yIeOHBIX MO-
co0Ms MO0 HEMEIKOMY f3bIKY, OTBEYAIOLINX COBPEMEHHBIM MOTPEOHOCTSIM CTYICHTOB-CTPOUTENCH U apXu-
TEKTOPOB B OBJIAJIEHHUH SI3BIKOM KaK CPeICTBOM KOMMYHHKAIUH B cepe npodeccnoHanbHoi qesTenbHOCTH,
9TH y4eOHbIe TTOCOOUS MOMYYIIN IPHU3HAaHKE He TONBKO B Poccuu, HO U 3a pyOexom[6-8].

OpueHTanus B IpoLecce MOArOTOBKM Y4eOHBIX MaTepUalioB Ha MEXIyHapo/Hble 00pa3oBaTelibHbIe
CTaHAapThbl, B OCHOBC KOTOPBIX JICKUT KOMITETEHTHOCTHBIN oaxod, OTBeHacT TpeGOBaHI/IﬂM BPEMCHH U 110-
3BOJIACT T'OTOBUTH BBIITYCKHHUKOB pOCCHﬁCKHX BY30B K MOJJYYCHHUIO IMOJHOI'O0 UJIX YaCTUYHOI'O 06pa303aH1/151
3a py0OekoM, HHTETrpalliio UX B TAIHEHIIIEM B MEKIyHapOIHOE NMPOpeCcCHOHATBHOE IIPOCTPAHCTBO.
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OBYYEHUE AHHOTUPOBAHMIO KAK CPEACTBY NMPO®ECCUOHANbHOW KOMMYHUKALIUK

3.B. Mepxynosa
Tomcxuti nonumexnuueckuu ynusepcumem, Poccus, 2. Tomck, np. Jlenuna, 30, 634050
E-mail: merkulovaelina@mail.ru

ABSTRACT TEACHING AS A PROFESSIONAL COMMUNICATIVE TOOL

Ellina V. Merkulova
Tomsk Polytechnic University
E-mail: merkulovaelina@mail.ru

The article develops theoretical and practical ideas of teaching students to annotate professional
(scientific) articles. It endeavors to clear up classifications of abstracts according to their main features.
Main keys for successful writing are regarded in the article. Much depends on the student’s ability to
overcome such difficulties as understanding main ideas, text markers, etc. On the basis of the above,
methods of work with the sourced materials, stages of abstract writing and the list of possible clichés are
given. In addition, criteria of abstract assessment are analyzed in the article.

In conclusion, a key to successful results is acquiring an understanding of how the process works
before one actually starts writing an abstract

I'moGanu3anys pelHKa TpyJia, TOBAPOB U YCIYyT TpeOyeT MOATrOTOBKH KOHKYPEHTOCIIOCOOHBIX Ha MH-
POBOM pBIHKE CIELHAINCTOB, oOecreueHnss THOKOCTH B IJIAHUPOBAHUM Kapbephl M BO3MOXKHOCTEH aaib-
HEHIIEero MOBBIICHUS KBATA(DUKAIIH.

Onno#t u3 1eneil 00y4eHns: HHOCTPaHHOMY S3BIKY B HESI3BIKOBOM BVY3e sBisiercss pasBuTHe y CTY-
JICHTOB HABBIKOB aHAJMTUKO-CHHTETHUYECKOH mepepaboTku MH(OpMALMK HA HHOCTPAHHOM SI3BIKE, YTO I10-
3BOJIUT B JalibHEHIIIEM YIPOCTUTh U YCKOPHUTH MPOLECC HHTErPUPOBAHUS B MEXIYHAPOHYIO MpodeccHo-
HaIIbHYIO Cpelly U oOlieHHe ¢ 3apyOeKHbIMU KoyteraMu. [lJisi yCHenHoro pa3BiTUs 3TUX HABBIKOB 00ydae-
MbI€ IOJDKHBI OBITH 3HAKOMBI CO CrIocobaMu U hopMamMu 00paObOTKH U HHPOPMAIIUK U CO3MAHHUS BTOPUIHO-
IO TEKCTa Ha OCHOBE MEpBOMCTOYHHMKA. OJHUM U3 CIIOCOOOB Pa3BUTHUSI aHATUTHKO-CHHTETUYECKON MBICIIHU-
TEIBLHOM JACATCIbHOCTH SABJIACTCSA aHHOTUPOBAHUC. KpOMe TOro, nNpu o6yqu1/H/1 AHHOTHUPOBAHUIO SA3BIK BbI-
CTyHaeT Kak CPEeJCTBO ONEPATHBHOIO M3BJIEUEHHsS HE0OXonuMoi nH(opMaly 13 nepBoucrouyHuka. Hamu-
CaHHE aHHOTAIMH CIIOCOOCTBYET COBEPIICHCTBOBAHMIO HAaBBIKOB aKaJEMHUYECKOTO YTCHHS M MHUChbMEHHOM
peuH, YTO SBJISETCS XOPOLIEeH MPEIIOCEUIKON ISl YCHENIHOTO OBJIaAEeH!sI HHOCTPAHHBIM SI3bIKOM Kak Cpell-
CTBOM KOMMYHUKAIIHH.

Crnenyer 3aMETHTh, YTO HAa HAYAIILHOM 3Tare 00y4eHHs aHHOTUPOBAHUIO TPYIAHOCTH JIJIsl 00y4aeMbIX
3aKJIFOYAeTCsl B CMyTHOM TOHMMAHUU Pa3induil MeXy aHHOTaIel U pedeparoM, B TO BpEMsl Kak CyIIEeCT-
ByeT IPHUHIHUIIKAIBHAS PA3HUIA B CIIOCO0AX M3JIOKEHUs] MaTepraia pedepupyeMoro Wil aHHOTHPYEMOro
WCTOYHHMKA. AHHOTALUS TIPEJCTABISAET COOOW MPEIENbHO CKATYIO XapaKTePUCTHKY COJEPXKAHUSI TEePBOHC-
TOYHHKA, BKIIFOUAIOIYIO MPOOJIeMbl 00BEKTa, 1Ien paboThl U €€ pe3ysbTaThbl, a TAKIKE ToJ u3IaHus (mepe-
M3/IaHusI) aHHOTHPYEMOT'0 HCTOYHHKA U CBEJICHHS O €ro aBTOpe.

B oTianune ot aHHOTalluu, BKJIIO'-IalOLIJ,eﬁ JIMib MEPECUYCHb 06cy>1<uaeme B UCXOOHOM HOOKYMCHTC
npoOiiem, cozepkanue pedepara mupe. B HeM He TOJBKO NMEPEUUCISIOTCS TPOOJIEMbI, OCBELICHHBIE B Iep-
BOHMCTOYHUKE, HO M PACKPbIBAETCS COAEPIKaHUE Kax 101 U3 HUX. Kpome Toro, npy HanucaHUy aHHOTAaLluK He
JIOIYCKAeTCsl TUTHPOBAHHUE.

CymectByeT psal Kiaccuukayii aHHOTAMK 110 Pa3IMYHBIM MPU3HAKaM: B 3aBUCHMOCTH OT Ha3Ha-
4yeHus! (OnMcaTeNbHbIe, T. €. JIAIOIINe XapaKTePHCTHKY TOKYMEHTa, HO HE JAIOIIUe ero KpUTHIECKOH OIeH-
KU, U PEKOMEH/IaTeIIbHBIC, T. €. JAIOIINE OLEHKY O MOJIb3€ UCTOYHUKA JJIsl OMPEACICHHOr0 Kpyra norpeou-
Tenel), mo o0vreMy (KpaTKue U MOAPOOHBIE) U TeMaTHKe (00mue U crieruaim3upoBanHsie). [1. c. 37-40]

[Tpu oOyveHHH aHHOTHUPOBAHHIO B HESI3BIKOBBHIX BY3ax st aHHOTHPOBaHUS OTOMPAIOTCS CTATHH
npodecCHOHANbHON HAIMPaBIEHHOCTH, MPEACTABISIONME WHTEPEC Ul ONPECICHHOrO Kpyra 4JuTaTesieH,
BCJIE/ICTBHE Y€ro 0co00e BHUMaHKE Y/IeSIeTCs] HAIIMCAHUIO TTOIPOOHBIX aHHOTAIMI Ha MaTepuall Crieluau-
3UPOBAHHOTO XapakTepa.
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Cexyus 5. IPO®ECCHOHAJIbHBIH HHOCTPAHHBIH A3bIK

[Ipy HamMCaHUU OMHUCATENBLHBIX AHHOTAIMH CIIEIHAIN3UPOBAHHOIO XapakTepa CTYAEHTHI YacTo
CTAJIKMBAIOTCS C TPYAHOCTBIO pa3zeeHust paboThl C aHHOTHPYEMBIM TEKCTOM Ha 3Tarbl. MOXXHO BBIAEINTD
CJIEIYIOIIME ATAIIbl COCTABIICHUS OIIMCATEIbHON aHHOTALIMH:

1. BbIXopaHbIC JaHHBIE: 3arJIaBHe CTAThH, aBTOP, HA3BAHUE UCTOYHUKA, rO1 (J1aTa) U3aHus;
2. OrmpeneneHue TeMBI, KOTOPOH TIOCBSIICHA CTAThS;

3.  Cxatasg XapaKTepHUCTHKA MaTepHaa,

4.  PesynbraTs (BEIBOX).

W3 ompita paboTsl Mo 00ydeHHIO aHHOTHPOBAaHUIO cTyaeHToB 4 kypca TIIY ciemyer, uto ocoGoe
BHUMaHHE CJIEIyeT YIeNSATh PA00Te CTYACHTOB C HCXOJHBIM MATEPHAIIOM.

Ilﬂﬂ YCHIEHOTO HAlMMCaHus aHHOTalun HeO6XOZ[I/lMO MMpaBUJIbHO pas3saCiiuTb aHHOTI/lpyeM]:Jﬁ HUCTOY-
HUK Ha JOTHMYCCKUEC 4YaCTU U BBIACIUTH KIIHOUYCBbLIC MBICJIHU B Ka)KHOﬁ M3 HHUX, YTO BBI3BIBACT Y o6yqaeM1)1x
orpeJieNIeHHbIe TPYJHOCTH. VX mpeo/oneHne CBS3aHO ¢ YETKUM NOHMMAHHEM CTPYKTYPBI HOCTPOEHHS TEK-
CTa, BKJIIOYAIOIIEH JiefieHne Ha a03ambl U BBIICICHHE B HUX KIIIOYEBOW MBICIH, YTO IOMOTaeT 00ydaeMbIM
JIydllle OPHEHTHPOBATHCS B TEKCTE, IOHMMATh €r0 OCHOBHOE COJIep)KaHHeE.

AG3a1] MOXET UMETh NEeAYKTUBHYIO (KIFOUEBOE CIOBO HAXOIWTCS B BEpPXHEH rpaHuile ad3ama), WH-
JYKTUBHYIO (KJIFOUEBOE CIIOBO HAXOAUTCS B HIXKHEH rpaHmile a03aia, CyMMHUPYS BBIIICHU3JI0KEHHBIC MBICIIH)
WA PaMOYHYIO(HAYMHAIOIIYIOCS 1 3aKaHIHUBAIOIYIOCS 0000IIEHIEM) CTPYKTYPY.

OpHaKo He B KaXIOM ad3aie MOXXKHO HaWTH 4eTKO COPMHUPOBAHHYIO aBTOPOM IVIABHYIO MBICIb. B
3TOM Cllyyae 00ydaeMOMY Ba)KHO IPABHJIBHO OMNPEAEINTh, K KaKOH CMBICIOBOW BEXE OTHOCSTCSI MBICIIH,
n3J0XKeHHbIe B ab3are. Takum 06pa3zom, OyeT BEICTPOCHO JIOTHYECKOE ICTICHNE TEKCTa Ha YaCTH.

YyuTeiBas BBIIICCKA3aHHOC, MOYKHO MPEAJIONKUTL CICAYIOUINE dTAllbl pa60T1>1 C AaHHOTHUPYCMbIM Ma-
TepUaIoM:

1.  Yrenue marepuasoB HCTOYHUKA C TIOCIEIYIOUIUM JISICHUEM Ha JIOTHYECKHE YacTH;

2.  TepeyHcIeHHE TEM M MOATEM TeKCTa;

3. QopMmynupoBaHue INIaBHOM WEH U BBIBOJA;

4.  HenocpeICTBEHHO HalMCAHUE aHHOTAIMU (C COOIOZICHUEM 3TAIIOB COCTABIICHUS! aHHOTALIUH).

Kpome Toro, MOKHO MPEIIOKUTh CIACAYIOUINE BH/bI 3aaHH, TPUMEHSICMbIC ISl CHATHS TPYIHO-
cTell mpu 00y4eHHH COCTABJICHHIO aHHOTALIMH: COCTABIICHHE JIOTHYECKOT0 IJIaHA TEKCTA U BBIJCICHUE KITIO-
4eBbIX ()pa3 B KaXKIOH yacTH, MoA0O0pP 3aroj0BKOB K KaX/0H YacTH, BHIHECCHUE HA T0JI1 HHUKATOPOB KITIO-
YEBOU MBICIIH.

OCO0EHHOCTHIO aHHOTALIMH SBJISIETCSI UCIIOJIb30BAHME B HEH KIIUIILE, UCTIOJIB30BAHHIO KOTOPBIX Clie-
JIyeT YAeJsITh 0co00€e BHUMaHUE, TaK KaK «KJIHMIIE — 3TO PEUEBOM CTEPEOTHII, TOTOBBI 000POT, HCHONIB3Ye-
MBIM B KQUeCTBE JIETKO BOCIPOU3BOJAMMOIO B OMNPECACIICHHBIX YCIOBUAX U KOHTCKCTAaxX CTaHdapTa. PSIZL pcue-
BBIX HO)IOGHI)IX CTCPCOTHUIIOB. .. 06nerqaeT nmponuecc KOMMYHHKallUH, S5KOHOMUT YCHUJIHUSA, MBICIUTEIIbHYIO
SHEPTUIO U BpeMs» [2. c. 18]

VYnoOHas knaccuukanys IIoCTpoeHa Ha MOHATHHHON OCHOBE. B coOTBEeTCTBHM ¢ HEW KIMILE IpyIl-
MUPYIOTCSI CIEAYIOIINM 00pa3oM:

1.  OOmas XxapaKTepUCTHKA CTAThH:

The work rests on

The paper shows

The paper draws a (realistic) picture of

The article deals with

The article under discussion is intended to describe/explain/survey

The paper treats the opinion

2.  llenu, nocraBieHHbIE aBTOPOM:

The author outlines/points out/ reviews/analyses

The author reveals the problem how

The author examines why

The author stipulates/emphasizes /calls attention to the fact that

3. OrmeHka pe3yIbTaTOB HCCICIOBAHUS:

The results obtained show

Further data cover/show/ inform

4. TlomBenmeHue UTOTOB MO paboTe:

The paper summarizes. ..

In summing up (To sum up)...

At the end of the article the author sums up...

In conclusion
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(08

Evaluating the situation the conclusion can be drawn that

Finally

The author uses various methods of analysis to draw the conclusion that

Jpyrue ximine, yrnpoljaroliie IPOLecc CO3NaHWs BTOPHYHOIO TEKCTAa Ha OCHOBE aHHOTHPYEMOTO
MarepHana;

The article deals with ...

As the title implies the article describes...

The work is divided into...parts.

The study presents a picture of

In examining the problem the author points out that

It should be mentioned that

The fact that ... is stressed.

It is spoken in detail about...

It is reported that ...

Much attention is given to...

Yro KacaeTcs KpUTESpUEB OLICHKH aHHOTAIIMH, MOYKHO BBIJCIUTH CJICIYIOIIHE aCIIeKThI:
[NonHOTA OXBaTa ColepKaHUs, BbIIEICHHE TIIABHOW NPOOIIEMBL, BBIBOJ;

CobmofieHne CTUIACTHYECKUX 0COOEHHOCTEH aHHOTALINH, YTO BKIIFOYAET B ce0s clieayloree:

. COOJII0/IEHNE eIMHCTBA TEPMUHOB U COKPAIICHUIT;

. HCIIOJIb30BaHHE OOILIEPHUHSTHIX COKpPAILCHHH;

. ynotpeOiieHne OE3IMYHBIX KOHCTPYKIHMH THIA «pacCMaTpUBAETCs..., aHAJH3UPYETCs..., CO-
oO1maercs. . .» M TaCCUBHOTO 3aJI0Ta;

. HCIOJIb30BAHNE HEKOTOPHIX 000OINAIOIIMX CJIOB U CJIOBOCOYCTAHHIA,

. 00eCTICUNBAIOIINX JIOTHYCCKUE CBS3H MEXKITy OTJICIIEHBIMU YaCTsIMH BBICKa3bIBAHUI THIIA «KaK

MOKa3aHo...», ..., OHAKO», «CIIEJOBATENIBHO. ..» U KJIHIIIE;
W3znoxenune copepkaHusi IPOYNTAHHOTO (M3JI0KEHHE OCHOBHBIX ITOJIOKEHUH OPUTMHAJA MPOCTO, SICHO,
KpaTKO — TIPHM HalMCAaHWM aHHOTALMK CIIEIyeT M30eraTh HCIOJIB30BaHUS CIOXKHBIX I'PAMMATHYECKHX
CTPYKTYp; M30€XKaHHE WCIIONb30BAaHMS IPHIIAraTeIbHbIX, HAPEUNi, BBOAHBIX CIIOB, HE BIMSIONIMX HA
COJIepIKaHME);

I'pammaTndeckast MpaBUIILHOCTD;

OpurnHaIbHOCTh W3JIOKEHHs (M30€XKaHHEe IUTHUPOBAHHS M MOBTOPEHHH INEPBOMCTOYHMKA, B TOM
qHCIIe U 3araBysl CTaThbU);

Jlexcuka, ucrnonb3yemast IIpu HaMCaHUM aHHOTALMH, B TOM YHCJIE TEPMUHOIOTHS.

AHHOTHpPOBaHUE CTaTell HAYYHOTO XapaKkTepa He TOJBKO TpeOyeT MpoQecCHOHAIBHBIX 3HAHUI, HO U

CTaHOBUTCS WX LIEHHBIM MCTOYHHMKOM. [IoMMMO 3TOroO, co3naBasi CBOM COOCTBEHHBIE BTOPHYHBIE TEKCTHI,
CTYZAGHTBI OCO3HAIOT, YTO OHM OOpPAIIAIOTCS K MCTOYHHUKY MH(OPMAIMH, KOTOPBIM IIOJIB3YIOTCSI HOCHTEIHN
SI3bIKa. DTO CIIOCOOCTBYET IMOBBIIEHNIO MOTHBAIIMH CTYJEHTOB K JAJIbHEHIIEMY CaMOCTOSITEIbHOMY COBEp-
IIEHCTBOBAHHUIO HABBIKOB BO BCEX BHIAX MHOS3BIYHOM PEUEBON AEATEIHHOCTH, a TAK)XKE POCTY MX IMpodec-
CHOHAJIbHOW KOMITIETEHIINH.

W
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ANOAKTU3ALIUA AYTEHTUYHBIX CMELUWANBHBIX TEKCTOB HA HEMELIKOM A3bIKE
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DIDACTIZATION OF SPECIAL AUTHENTIC GERMAN TEXTS FOR TRANSLATION COURSE
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In the course of training, students of Professional Communication Translation Training Division
work through a lot of professional authentic texts in German. A lecturer faces inevitably the necessity of
information editing and its preparation for lessons.

In addition to time and energies this work requires specific skills and competence in actual re-
quirements and recommendations to the problem discussed. In the article are considered certain tech-
niques and sequence on the basis of one concrete case.

I'maBHas menp Kypca MpaKTUYECKOro NepeBoja — 00ydeHUE SI3bIKY CHEHAIBHOCTH U HMCIOJIb30BaHUE
ero B npo(heCCHOHABLHOM AeSTeNpHOCTH Oy ymuX crienranicToB. OQHAM M3 MOMEHTOB TaKOH AEATEITHHOCTH
SIBTISIETCSI BHIITOJTHEHNE 3aKa3a Ha MACEMEHHBIN 1epeBo]] TekcTa. O0ydeHrne MIChbMEHHOMY TIePEBOY pa3inid-
HBIX BHJOB CIEIHANILHBIX TekcToB HaunHaeTcs Ha OIIII co BToporo cemectpa mociie npeaBapuTeIbHON pado-
THI TI0 OOOOIIEHUIO U YTITyOIEHHIO MMEIOIINXCS 3HAHUK B 00JIACTH TPAMMATHKHU U JIEKCHKH, a TaKXKe 10 J0C-
TIDKEHHIO CTYJICHTAMH TEMITa YTEHHUSI Ha HEMEIKOM S3bIKE, CON3MEPHUMOT0 CO CKOPOCTHIO YTEHHUS Ha POJTHOM
s3pike. [locnenuuit hakrop npeacrapisieT co00i OHO U3 BaXKHBIX YCJIOBHI YCIIEIIHOM pabOThI C TEKCTOM.

HOI[FOTOBKa OCHOBHBIX U OOIIOJIHUTCIBbHBIX yqe6H1)1x MaTepuaioB IJIsd 3aHATHH 1O MPpaKTU4YCCKOMY
Kypcy nepeBoia — TPYAOEMKHIM Ipolece: TeKCTHI A 00y4eHUs] UTeHUIO U IepeBOy MOJBEpraroTcs TIla-
TCJIbHOMY OT60py U CUCTEMATHU3alluH. le/I 9TOM YUYUTBIBACTCA HE TOJIBKO UX MPECAMETHOEC COACPIKAHUC, HO U
AKTYaJIbHOCTb, MH()OPMALIMOHHAs! HACHIIEHHOCTh, CTHIIMCTHYECKAs! OKPAILICHHOCTh M S3bIKOBAs CIIOKHOCTB.
Pa3pabotka 3amaHuii U ynpakHCHHH K ayTEHTHYHBIM TEXHHUYCCKUM TEKCTaM, Pa3HOTO POAa MOSCHEHUS K
HHUM, COBETHI, PEKOMEH/IAINH, ITOJICKa3KH I10 NEepeBOLy TPeOYIOT OT IperoiaBarelisi ONpeAeIEHHOTO HaBbIKa
1 COOJIOZCHNST HEKOTOPBIX MTPABHIL.

[ToHATHO, YTO HEBO3MOXKHO TPEATIOKHUTH SAUHYIO CXEMY ITUAAKTU3AINN TEKCTOB IO CIEIHaTbHOCTH.
OjHaKO MOYKHO Ha3BaTh OCHOBHBIE €€ 3Tarbl, CHOPMYITHUPOBATh HEKOTOPHIC OOIIKE TIOJIOKEHHUS U PUBJICYb
K PacCMOTPEHHIO (DaKTOPBI, HA KOTOPbIE YKa3bIBAIOT CICIYIOIINE BOIIPOCHL:

1. Kakoii ueneBoii rpymre agpecoBan oopadaTbIBaeMblil TEKCT?

2. Kaxo#i Buj Tekcra Mbl nipejyiaraem (u3 MHTepHeTa, crienuaibHOro XypHaa 1Mo CTPOUTEIbCTBY HIIH
JIPYTOT0 TIEYaTHOTO MCTOYHKKA; PEKIaMy CTPOUTEIILHBIX MaTEPHUAIOB, TEXHOJIOTHIH, 000PYA0BaHUS U
T. I.; BBIACPAKKY U3 KaTajuora, CIpaBOUYHHUKA, CJIOBApPHOM CTaThU WIN JIEKCUKOHA)?

3. Jlnsa xakoro srama oOyd4eHHMs U ¢ KaKoi LeJIbI0 MBI 3TO JejlaeM (BBOAHOE 3aHATHE, 3aKpeIUIeHHE HO-
BOT'O MaTepHaja, TPEHUPOBKa OIpeeIEHHOT0 HaBbIKa, 0000MIIaolee 3aHATHE WIIX KOHTPOJIb)?

4. T'ne u Kak OyZJeT BBIIOJIHATHCS paboTa C TEKCTOM (B ayIUTOPHH I10]] PyKOBOJCTBOM ITPENOAaBaTes,
CaMOCTOSITENIFHO JIOMa, C OOCYKIICHHEM B ayTUTOPHUH TPOJCIaHHON JoMa padoTHI, B TPyMIaX, B Ma-
pax, caMOCTOSTENBHO B ayTUTOPHH, KaK TPOEKT WIIN TIPEe3eHTAI )?

5. Kakwue 3amaum cTaBUT IperoiaBaTels mepes codoii u nepes CTyaeHTaMu?

KonkpeTHbIe maru npu ANAAKTH3aIUH ayTEHTHYHOTO CIIEIMaIbHOTO TEKCTa JJIsl CTYICHTOB 2 ceMe-
ctpa OIIII OyxyT moka3aHsl Ha HIDKecIemykomeM npumepe. Peus uaér o mpecc-penmnse Ha Temy «Poccuii-
CKO-TEpMaHCKOE COTPYIHHUYECTBO B O0JIACTH JKUIHITHO-KOMMYHAJIBHOTO XO35HICTBaY.
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B camoMm Havane HEOOXOJMMO ONPEAEINUTH LEJEBYIO TPYIITY, HAMEUaeMyro 1eJlb U 3a7a4 Y4eOHOH
pabotsl. Kak yxe yrmoMuHaiIoCh, LieJieBast TPyIIa — 3TO CTYJCHTHI 2 CEMECTpa IPaKTHYeCKOro Kypca Iepe-
BOJ1a, MPOCITYIIABIINE KypC TEOPHH IEPEBOJia U MPOILIEANINE COOTBETCTBYIONIYIO TIOATOTOBKY B 1 cemecTpe
MPAaKTHIECKOTO Kypca MepeBoia.

Lenp y4eOHOI pabOTBI — TPEHHPOBKA IMepeBoAa (PYHKIMOHAIEHO-CEMAHTHIECKOTO THIA TEKCTa
«[Ipecc-pemms/Pressemitteilung» B chepe XKKX.

[InanupyembIX 3a1ad HECKOJBKO: CHUCTEMaTh3alusi 3HaHUH 00 OCOOEHHOCTSX (YHKIMOHAIBHO-
cemaHTH4eckoro Tuma tekcra «IIpecc-penns/Pressemitteilung» B pycckoM U HEMELIKOM sI3bIKax; 0TOOP, CHC-
TemaTtu3anus TepMuHOB chepbl JKKX 1 HaX0KICHHE UX SKBHBAJICHTOB; pedIeKCHs MEPEBOIIECKON paObOThI
Kak OCHOBa (pOPMHPOBAHHMS CTPATETHUECKON KOMIIETEHTHOCTH.

3aTeM Hy)KHO pa3padoTaTh 331aHus ISl TEX CIIy4aeB, KOra TEKCT [yl IEpeBoia BbLIASTCs MperoaBare-
JieM Ha oM Oe3 IpeBapUTeNbHOM MPOpabOTKU B ayIUTOPHH, HO C MOCIEAYIOIMM OOCY)KICHUEM BapHUaHTOB
TIEpeBO/Ia B IPYIIIIE, JIMOO TEKCT MOJTHOCTHIO IIEPEBOANTCS B Ay IUTOPUH TTOJ] PYKOBOJICTBOM TIPEOIaBaTelIs.

Paccmorpum mepBeIii ciaydaii. CHavyana onuceIBaeTcs padodasi cuTyanust U GopMysIHpyeTcsl 3aKas
(TIepeBoTUMK 3HAET: HET 3aKa3za — HEeT MepeBoja). 3aKa3urK, HampuMep, MPOCUT CACNATh MOJIHBIN IepeBo
TEKCTa TMpPEecc-peNin3a MO pPe3ysIbTaTaM POCCHICKO-TepMaHCKOW KoH(pepeHmn Ha Temy «lcmonp3oBaHne
HEMENKOTO ONbITa TpH pehOPMHUPOBAHUN POCCHICKON >KUIUIIHO-KOMMYHAIBHOW cdeps» B CaHKT-
[TerepOypre ¢ HEMELKOTO SI3bIKA HA PYCCKHIA.

Janee cTyneHTaM npearatoTcsi BBOJHBIE BOIPOCHI IS MOATOTOBUTENFHON pabOTHI C TEKCTOM:

1. B Kakux KOMMYHHMKaTHBHBIX CUTYAIMsX MCHOIB3YyeTCs] (GYHKIMOHAIbHO-CEMAHTUUECKHI THIT TEKCTa

«rpecc-penu3»? Ko siBiisieTcst ero oTnpaBuTenieM U norpedourenem?

2. Kakyoo 0CHOBHYIO ()YHKIIMIO OH BBIIOJHSET?
3. Kakue crunmctrueckue 0cOOEHHOCTH IIPUCYIIH JAHHOMY THITY TEKCTa B PyCCKOM M HEMELIKOM SI3bIKaX?
4. Kaxkue npennonoxxeHus o coJep>kaHur TeKcTa Bbl Mokere cienars 1o uHdGopmanuu o HEM, colep-

JKateiics B 3akaze?

5. Kakue cl0)XHOCTH MOTYT BO3HHMKHYTh IPH IlepeBoje TeKkcTa mpecc-pennsa B chepe KKX? Kakue

BCIIOMOTATeNbHBIE cpencTBa Bam MoryT moHamoOUThCS It TiepeBoga?

Crnemyrommuii STam — IOATOTOBUTENbHAS TePMHUHONIOTHYECKas pabora. OHa BKIIFOYAET HaXOXKICHHUE B
TEKCTEe Ha3BaHUU OKYMEHTOB, YUPEXKICHHHA, OpraHU3aIlii, TEPMUHOB M CIIOBApHYIO paboTy IS ormperee-
HUS 3HaYCHUS BEIOPAHHBIX TEPMHUHOB U TIOA0Opa K HUM PyCCKHUX SKBHBAJICHTOB.

OnpenenuTs CTHINCTHIECKHE OCOOCHHOCTH, IPUCYIIHE JaHHOMY THITY TEKCTa Ha PyCCKOM S3BIKE, a
TaKK€ CpaBHUTDH, BbIABUTH WM YTOUHUTDH HeO6XOZ[I/lMl)le TEPMHUHBI TOMOXKET HapaﬂﬂeHbeIﬁ TCKCT HaA pycC-
CKOM $I3bIKE, T. €. TIPECC-PEIU3 Ha MOX0XKYI0 TeMy. [lapayuiesbHbli TEKCT MOXKET OBITh TIPEJUIOKEH Mperoia-
BaTeJIEM WJIM HAWJICH CTyICHTaMU CaMOCTOSTEIbHO B MHTepHeTe (WM Ipyrux MCTOYHMKax). Pabora ¢ ma-
paJuIeNIbHBIM TEKCTOM IPOBOJMTCS IO TOW K€ CXEMe, UYTO U ¢ HeMelUKUM TekcToM. OHa maér xopommii pe-
3yJIBTAT, TaK KaK aHAJIM3 TEKCTa M3 TOM e 00JIaCTH M TOTO K€ BHJA HA PYCCKOM SI3bIKE€ BOAMT CTYAEHTA B
TEMY | MO3BOJISIET €My ONEPUPOBATh IPHHATHIMU B JJAHHOH 00J1aCTH MOHATHAMHU. JDTO 0COOCHHO Ba)XKHO IIPH
nepeBosie TepMUHOB Tuma Wiarmebriicke, Kora, MCIIONB30BaB MPaBUIIO TIEPEBO/IA CIOKHBIX CYIICCTBUTEIb-
HBIX B HEMEIKOM SI3BIKE, CTYJICHT MOJy4YaeT PyCCKUN IKBUBAJIECHT («MOCTHK TEIIIa», TEIDIOBOW MOCTHKY),
KOTOPBIH OTIMYAETCS OT MPUHATOTO B HEMEIIKOM CIEIIHATEHOM SI3BIKE TEPMHHA («MOCTHK XOJIOaY).

[Tocne BRIMOTHEHUS 3aAaHUH U YIPAKHEHUH 3TOTO 3Tara, MPEAI0KESHHBIX PENOoAaBaTeNIeM C IeTIbI0
MaKCHMAaJIbHO OOJIErYMTh CTYJCHTY paboTy 1O MEepeBOAY TEKCTa, T. €. CHSATh BCE BO3MOXKHbBIE TPYJHOCTH
nepeBosia (JIeKCHYEeCKHe, rpaMMaTHIeCKHe, CTHIINCTUIECKHE, KYIbTypOJIOTHYECKHe, TparMaTHIecKue), CTy-
JICHT TIPUCTYTIAET K MEPEeBOJy TEKCTa B TAKOH I1OCIIEI0BATEIbHOCTH: YEPHOBOM II€PEeBOJ| TEKCTa, KOPPEKTH-
POBKa €ro B COOTBETCTBUH C HOPMaMH PYCCKOTO SI3bIKa, COIIOCTaBIICHUE TEKCTa MEPEBOia C TEKCTOM OPHIH-
Hayia (TIOJIHOTA/TOYHOCTh, MIparMaTudeckas ajgeKBaTHOCTH MepeBoa), (popMaTHpOBaHUE €ro IUIs Coadu 3a-
Ka34MKy.

Ha 3akimtounTenbHOM 3Tarne cTyJeHT JaéT pedeKCHBHYIO OLEHKY MpojenaHHoi padoTsl. OH emg pas
C CaMoro Hayaja MBICIIEHHO IPOCIIEKHBACT BCE MPOUICHHBIE 3TAllbl, aHATU3UPYET peyiaraeMblii MopsiIoK
BEITIOJTHEHVSI 32IaHUH, OCMBICTIBAECT HEOOXOIMMOCTh TE€X HIIH MHBIX yIPaKHEHHH, TaéT cede OTIET O mpe-
MPUHATHIX IIarax, 3allOMAHAEeT KPaTKo c(HOpPMYJIMPOBAHHBIE TPABHIA W COBETHI MO MEPEBOIY, YTOOBI HC-
MOJIb30BATh UX BITOCIICICTBHH.

[IpuBen€HHBIN B CTaThe MPUMEP HWILTIOCTPHUPYET OOMIMH MOAXOA K AWJAKTH3AIHWH OPUTHHAIHHOTO
TEXHUYECKOTO TEeKCTa JJIsl MICEMEHHOTO MEePEeBOAA, KOHKPETHBIE K€ BHUIBI YIPAKHEHUH, MX KOJIUYECTBO U
HAIlOJTHEHUE pa3pabaThIBAIOTCS NPENoiaBaTeieM B 3aBUCHMOCTH OT TOH JIEKCHKM M T€X IPaMMaTHYECKHX
SIBIICHU, KOTOpPbIC (PUTYPUPYIOT B JaHHOM Tekcre. COBETHI MO MEPEBOAY CIOXKHBIX SI3BIKOBBIX SIBICHHU,
OTJIEJIBHBIX MPEATIOAKEHUH U KOHCTPYKIUI, rpaMMaTHYeCKU KOMMEHTapUil ¥ BaKHAs KyJIbTypOJOoruyeckast
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nH}opManus — BcE HENMPEMEHHO YBSI3bIBACTCs ¢ 00padaThIBaeéMbIM TeKCTOM. Kak MoKa3bIBaeT OIbIT, COOIIO-
JICHUE 3TOTO IPHHIUIA ¥ BBIILIECH3JI0KEHHBIX PEKOMEHIAIMH TIOMOTaeT CTYAEHTaM ObICTPO OCBOUTH dddek-
TUBHBIE IPUEMBI pabOTHI ¢ TEKCTOM, PHOOPECTH YMEHUs U HaBBIKHM, HEOOXOIMMBIE JUIs TIepeBojia InTepa-
TYpBI CBOETO MPOMMIISI C HEMEIIKOTO S3bIKa Ha PYCCKHIA, CIIOCOOCTBYET (JOPMHUPOBAHUIO ¥ HUX Tpodeccho-
HaJIbHBIX Ka4eCTB IIEPEBOIYHKA.
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Damages and diseases of the musculoskeletal system occupy one of the first places among the reasons
of death rate, time invalidity and physical inability development, and their relative density among the general
disease steadily grows and accepts character of epidemic. In structure of the general disease among adults and
teenagers the traumatism takes a steady third place. Annually in our country 20 million traumas are registered.
According to the official statistics, the most frequent damages of the musculoskeletal system arise in traffic
accident — 46,5 %; the home and street accidents makes 21,0 %; the industrial accidents — 15,9 %.

Catastrophic loss of able-bodied citizens is accompanied by huge material inputs. Thus lethality is on
average 15,8 %. Among the present group 38-44 % are persons younger 60 years.

On the average in a year it is registered more than 900 thousand cases of fractures and dislocations.
Temporary invalidity makes about 72 million days. The similar situation is observed and in other countries.
So, in the USA it is annually registered to 250 thousand fractures of a hip, expenses for treatments of the
given pathology makes about 7 billion dollars.

Therefore the problem of bone fractures treatment is one of the most important in traumatology and
orthopedy.

All it testifies to urgent measures acceptance necessity on treatment methods perfection and trauma-
tologic patients rehabilitation.

One of such methods is application of external fixing devices (DEF) for a long bones fractures treat-
ment which history of development totals more than hundred years. These systems have allowed to solve for
the first time a complex problem of fractures treatment conditions optimisation and their consequences. The
considerable contribution to development of this method was brought by G.A.Ilizarov who improved spoke
DEF and has expanded area of their use. These systems have appeared effective even when other methods
do not allow to reach good result. Nevertheless, despite all reached successes, quantity of unsatisfactory out-
comes of treatment remains at constant high level — 5 % and more cases.

There were, that principles of the external fixing devices using, put in pawn in 60-80th years of last
century, have become outdated and reconsideration demand. The further scientific search in creation of new
approaches to long bones fractures treatment by means of DEF, based on the fundamental knowledge re-
ceived in the field of the newest biomechanics, and the doctrine of biocompatibility is necessary. Such ap-
proach will promote the maximum reduction of terms between «ideal» (theoretically possible) and «real»
(practically achievable) in the speeds of consolidation of fractures.

Besides, all over the world this problem is solved by means of the new branch of knowledge which
arised at the turn of many disciplines. This branch received the name «medical materials technology». The
medical materials technology is the science, prosecuting working out subjects, studying of properties, manu-
facture and clinical use of biomaterials for the purpose of replacement of structure and (or) functions of the
damaged tissue (organ). It is necessary to emphasize, that a priority of natives of Russia in development of
the medical and biological engineering which is a component of medical materials technology, recognised
all over the world.
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Along with fundamental problems the medical materials technology solves also the practical ques-
tions connected with development, test and introduction in clinical practice of new materials. Such approach
has appeared extremely constructive. Biocompatible materials using has allowed to lower sharply quantity of
the complications connected with negative reactions on implant. Last time researches in the field of bioac-
tive materials are actively developed. They enter interaction with a bone tissue, being integrated with it.
Thus together with the device of external fixing the uniform functional system is created: the device-
implantat-bone, allowing to translate biomechanical characteristics on qualitatively new level [1].

To develop treatment methods successfully it is necessary to know structure of a bone tissue. About 30 %
of a bone tissue volume are presented by an organic substance, 90-95 percents of which is the collagen containing
silicon; 10 % of a tissue are formed by water in the combined and free conditions. About 60 % of a bone tissue are
presented by hydroxyapatite which in biological systems in the stoichiometric condition is not found out. Biologi-
cal apatites are considered usually as lack of calcium, non-stoichiometric or carbonate and presented at the insolu-
ble crystal form (to a greater extent), and also in a kind colloidal solutions, which can be described formula Ca
(PO4)s (OH)x ([Ca; (PO,) 2]3x Ca (OH),). As predecessors hydroxyapatite in difficult sequence of transforma-
tions consider amorphous phosphates of calcium which, in turn, are formed at accumulation of ions of calcium in
intercellular bone matrix area [2]. Crystals of hydroxyapatite have mainly hexagonal form constructed of columns
Ca** and oxygen atoms belonging to phosphatic groups which form sides of the channels in parallel hexagonal
axes. In a bone tissue the average sizes of an elementary cell make nearby 20x5x1,5 nanometer. And its long axis
is focused in parallel axes collagenic fibrils, crystals are grouped in the form of rods (diameter about 50 And,
length — 2000) and incorporated to collagen by osteonectin. Such structure provide a material with high compres-
sion and tensile strength congruent durability of soft marks of steels. However, unlike last, it is much easier than a
bone, more elastic and capable to a hysteresis and regeneration in the course of growth and healing. At the same
time between synthetic and biological apatites there is a basic distinction. Theoretically synthesis of HA can pro-
ceed in a live organism on enough simple reaction which can be described as follows:

10C3HPO4 + HHQO = 4H3PO4 + Calo(PO4)5(OH)2 + (H—Z)HQO.

In real conditions this process proceeds much more difficult and not understood completely. On one of hy-
potheses it is considered, that the bone matrix mineralization occurs at the expense of initial formation amorphous
calcium phosphate connections with its subsequent crystallisation in hydroxyapatite in collagen fibres. At the
same time it has been shown, that concentration of Ca2 + and PO43 — in lacunary-tubular liquids exceeds critical
level for spontaneous sedimentation of salts of calcium. It is supposed, that in an organism there is the special sys-
tem of stabilisation warning premature crystallisation calcium phosphate in HA. Besides, it is necessary to con-
sider, that the structure and the sizes of elementary cells are directly connected with presence of impurity of vari-
ous microelement and a condition of formation of crystals which can act as catalysts and modifiers of HA.

HA is formed as a result of the process proceeding in osteocyte and osteoblas vacuoles, at participation
of phospholipases and phosphatases. In process of growth of crystals vacuoles come to extracellular area where
HA leaves them which continues to increase in sizes, on visible, at the expense of adsorption on itself calcium
phosphate from a labile layer surrounding it or it is direct from a tissue liquid [1].

The mineral component of a natural bone along with crystal and amorphous phosphates of calcium contains
also (the mass maintenance, %): 5,90 CaC0s, 0,72 MgO, 0,99 Na, 0, 0,07 K;0, 0,04 Si0,, 3,48 C0,, 0,07 F, 0,08 C1.

The natural bone includes a number of microelement, major of which are Cu, Zn, Sr, Ba, Be, Al, Mo,
Au, Mn, Fe and Si. It is considered, that deficiency or increase in the content of these elements can play a
main role in processes of updating of a crystal lattice of bone minerals and defines its spatial structure on
which in many respects strength characteristics of a bone tissue depends.

Thus, calcium phosphate minerals are in an organism not as separate phases, and as dynamical sys-
tem in which under the influence of physiological factors there is an intensive mineral exchange. The bone
tissue is not only depot, but also the buffer system supporting a constancy of concentration of ions of cal-
cium and phosphorus in blood and an organism. It high-order structure that it is necessary to consider by
working out of biomaterials [2].

According to the influence of biocompatible materials to tissues can be divided on biotolerant, bioin-
ert and bioactive.

Classification of biocompatible materials by influence on an organism tissue

The biotolerant: metal alloys, polymers;

The bioinert: materials based on alumina, chromium dioxide;

The bioactive: materials based on of calcium phosphates.

Organism tissues influence on implanted materials variously. In this connection such materials can be
divided on biodegraded, bioresistive and bioresorb.

Classification of biocompatible materials by influence of tissues of an organism on a material

870



Cexyus 5. IPO®ECCHOHAJIbHBIH HHOCTPAHHBIH A3bIK

The biodegraded: metal alloys, polymers;

The bioresistive: materials on a basis hydroxyapatite;
bioresorb: the materials containing tribasic calcium phosphate, phosphate and silicophosphate glasses.

Biodegeneration assumes gradual degradation of structure and properties of a material, its processing
(dissolution) under the influence of environment of an organism. Bioresistion is the property of a material
characterising its chemical and structural stability to tissues influence and the environment of an organism.
Bioresorbtion is typical for materials based on calcium — or phosphoprous-containing materials which, de-
grading, are a source of components for formation of phosphates of calcium in an organism.

The greatest bioresistion possesses hydroxyapatite as its solubility is smallest in neutral or alkalescent
solutions. Nevertheless on the average each 7 years the bone tissue is completely updated thanks to existence
in a balance organism between soluble and insoluble phosphates [3].

There are various types of materials:

e  polymer is a material convenient: easy, technological, flexible, elastic, and even from the chemical point of view
it is a little similar to tissues of a living organism (chemical bonds in polymers and fibers). For replacement of
living tissues polyethylene, polypropylene, silicone, teflon, dacron (polymer), polymethylmethacrylate, polyure-
thane and some kinds of pitches are used. The main disadvantage of this group of materials is the degradation of
polymeric molecules. It inevitably begins after a time even if the conditions are favourable. The internal envi-
ronment of an organism is rather aggressive: polymer is attacked by the phagocytes and enzymes which oxidize
or hydrolyze it. Also free radicals: peroxides, lipides, lipoproteins, etc. As a result mechanical durability of an ar-
tificial limb gradually decreases, and implant demands replacement. Moreover, when the degradation process
occurs, monomers are rifted from a long chain and dissolved in blood, a lymph and other liquids of a human
body. Theoretically they can cause poisoning;

e  metal artificial limbs are simple in manufacturing, are very strong and chemically inert. They are
rather cheap, therefore on them the choice more often falls. The main disadvantage of metals — they
are subjected corrosion because of which mechanical durability and an organism decreases poison the
ions which have passed in a solution of metals. Besides, all metals — good conductors of an electric-
ity, therefore contact of two different implanted metals can form in a body of the person galvanic
pair. Even the weak electric current will irritate the nervous terminations and they cause a strong
pain. It is impossible to forget that metals are more dense than bones of the person, so harder.

As a bioimplants use stainless steel: alloys of type Co-Cr-Mo (have appeared in 1936), Co-Cr-Ni (are
invented in 1952), steels of marks 302 and 304. Alloys of the titan (for example, Ti-AI-V) — they strong,
rather easy and steady against corrosion and rather perspective. Besides, the titan durability on a stretching
and compression (Young's modulus) is similar to a bone durability.

In manufacturing of artificial limbs there are subtleties too. If the fused metal is simply filling in a
matrix then the product will be of poor quality: granular, with a considerable quantity of a time. Other
method — powder metallurgy. Fine-dyspersated metal powder is filled up into the form, densely stamp and
heat up at the raised pressure to the temperature making 70-80 % from temperature of fusion of metal. At
such technology the artificial limb turns out more strongly as has a thin homogeneous microstructure, and
the main thing, in it is not present a time.

e this line of investigation has started to develop since 1960th after it was found out, that metal and
polymeric bioimplants have essential disadvantages. On modern classification the ceramics is silica
and some metal oxides (aluminium, titan, zirconium, yttrium and of some others), carbides (SiC), ni-
trides (Si3N), and also borides. Ceramics — the good alternative for biomaterials: it strong, resist cor-
rosion, does not react with organism substances [5];

Now the ideal material for replacement of the damaged bones has not been developed yet. Therefore
the given area of a science and technology continues to develop in search of new decisions.
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The purpose of this article is to discuss how the analysis of communicative activities identified in a profes-
sional field can benefit language teaching and how this information can be used in an ESP class. The authors start
with an overview of the advantages of practicing communicative activities in language classrooms, following with
a brief discussion of five criteria of effective communicative tasks suggested in previous research. Next, the au-
thors provide a list of professional communicative activities identified by the respondents and focus their discus-
sion on one of them — an interview — in more detail. The authors examine this communicative task in terms of the
underlying competences and suggest ways how they can be addressed in a language classroom. In conclusion, the
authors comment on the issue of feedback and correction during communicative activities.

The use of communicative activities for language acquisition has been widely researched and acknowledged
in language pedagogy. The two major contributions of communicative tasks to language learning, as pointed out by
Thornbury, are: (1) allowing learners to acquire skills to be able to use a language in real-life situations, and (2) help-
ing learners automize their declarative language knowledge [1]. In terms of the first benefit, relevant communicative
tasks can create meaningful contexts for developing and enhancing language skills, because language learners usually
come to realize that these are the tasks they might be engaged in outside the language classroom [2]. At the same
time, while completing communicative activities, language learners have a chance to practice a variety of structures
used to realize different language functions (e.g., request, self-introduction, disagreement, etc.). These routines help
the learners depend less on their declarative knowledge (i.e., the knowledge of language rules and their application)
and perform more automated processes that result in fluent (i.e., real-time) communication.

Previous studies on communicative language teaching have identified a list of criteria that have to be
met in order to develop an effective communicative task. Some of these criteria include: (1) productivity —
the need to produce language at different levels: from substituting a single word within a structure to con-
structing longer stretches of discourse; (2) purposefulness — ensuring that a task has a clear outcome that
language learners need to achieve, as well as the relevance to learners’ needs; (3) interactivity — presenting a
context for interaction in which learners are required to consider the audience for their message; (4) chal-
lenge — designing an activity of a certain level of sophistication which would stretch learners’ ability to use
the language and force them to rely on the available communicative resources to achieve the goal; and (5)
authenticity — a possibility for real-world application of learned content and acquired skills [1].

In order to develop valid pedagogical tasks to use in an English for Specific Purposes (ESP) course that would
meet the criteria stated above, we conducted the needs analysis to determine those real-world communicative tasks that
seemed to be particularly relevant for future thermal engineers. Thus, a number of students enrolled in the course as well
as several content area teachers were consulted. A list of suggested tasks included: interviews, presentations, conference
talks, brief reports, project descriptions, group discussions, arguments and debates, and defense talks. Because the vari-
ety of potential contexts to employ in each of these tasks makes it impossible to cover all of them in a classroom, we
further analyzed these tasks in terms of different competences — abilities to perform certain language functions — that can
be identified across different contexts and then targeted during language instruction in a classroom. For the purposes of
this article, we will discuss one of the most frequently mentioned tasks — an interview — in more detail.

An interview is a two-way interactional activity in which the information exchange goes both ways — from
an interviewer to an interviewee and back. One of the specific features of an interview task is that it is very versa-
tile — it can be carried out in a variety of contexts (e.g., in person, on the phone), with a different number of par-
ticipants (two and more), and with various purposes (e.g., to get a job/ knowledge/ advice). In addition, this task
(or some of its elements) can be easily incorporated in a lesson, regardless of the content being taught. Based on
our analysis, the following most prominent competences exhibited in an interview task were pointed out:

An ability to...

request general/ specific information

answer a question

ask for reformulation/ restatement/ repetition of a question
reformulate/ restate/ repeat a question
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request additional information/ details

introduce oneself and ask for other-identification

be able to avoid a direct response

follow the norms of politeness and culturally embedded rules of social behavior

distinguish between formal and informal registers

form a statement/ a question in accordance with grammatical/ syntactic rules of a language.

Once we have identified the competences, the next step would be to consider how this information can be
applied in an ESP course. One of the ways to teach this information in a classroom, of course, can be compiling a
list of relevant phrases that language learners can routinely use in different contexts, regardless of pragmatic and
sociolinguistic demands of a task. This is the simplest, but probably, not very effective approach to language in-
struction. An alternative approach that we would like to present here includes two phases: (1) raising students’
awareness of the underlying competences necessary for a successful completion of a task, and (2) creating con-
texts in which learners can practice these competences under semi-controlled and free production conditions.

The interactional approach to second language acquisition views «noticing» as one of the most essential
components for language learning. Schmidt’s noticing hypothesis states that in order to automize their language pro-
duction learners need to notice the mismatch between what they can do in a language and what they need to do, as
well as to become aware of specific linguistic forms available in the input [3, 4]. Thus, during this first, «awareness-
raising» stage, it is important to let students determine the constituent parts of an interview and point out the language
skills they need to develop/ practice in order to carry out the task. For this purpose, conducting a step-by-step analysis
of a recorded interview can be useful. During this analysis the students listen to the interview and fill out a worksheet
with probing questions about the components of an interview and how they are realized by the participants, including
verbal and non-verbal realization. Some sample questions to include into the worksheet might include:

How does the interviewer start his/her initial turn? Briefly describe the first actions and provide lan-
guage structures used.

Did the interviewer/ interviewee introduce themselves? What phrase(s) did they use?

In your opinion, how formal was the language used by the interviewer/ interviewee?

Once the competences have been noticed and discussed with the students, they can be engaged in productive
activities, both semi-controlled and free production. While semi-controlled productive activities are characterized by
the inclusion of detailed description of major steps (e.g., first ask about ..., then inform your partner about ...), out-
comes (e.g., your purpose is to find out whether you and your partner ...) and specific linguistic units to use during
the task (e.g., make sure to use the following phrases...), free production activities are more open-ended and do not
require following specific steps of a tightly controlled scenario. Different groups of language learners might have
their preferences for either carrying out semi-controlled or free production activities, depending on their level of lan-
guage proficiency, the teaching context, and specific goals set for a given activity.

One final issue we would like to discuss in this article has to do with provision of feedback during
communicative activities. Since the main purpose of a communicative activity is to deliver the message (con-
tent) that is comprehensible, it might not necessarily be grammatical. Thus, an important issue to consider
while carrying out communicative activities with students is when and how much feedback to provide. On the
one hand, some attention to language form is necessary to prevent fossilization, which is a wide-spread phe-
nomenon, especially in a foreign language context. On the other hand, error correction should not intervene
with learners’ performance, because this might inhibit fluency and minimize learners’ autonomous language
use. Thus, it is a common practice in communicative language teaching to intervene and offer correction when
the learner’s message is unintelligible and teacher’s intervention becomes necessary to prevent the breakdown
in communication. Otherwise, it is suggested to postpone the feedback until the end of an activity and keep a
record of students’ errors to later discuss them either individually or as a group.
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The focus of the article is directed to the analysis of developing reading skills in the ESP context.
It puts a stress on developing communicative reading skills which are the most important in gaining new
subject knowledge and building an integrated professional competence of a specialist.

B pamxax xomnemenmHocmHuo20 no0xo0a 8 usyyeHul paziutHblx OUCYUNIUH — 20e UHOCMPAH-
HbLU SI3bIK He A6NIAeMCs UCKIOYEHUeM — OPUEHMUP 00yYeHUs @ Gblcuiell WKOJe HA COBPEMEHHOM dmane
HAnpaenen Ha peuienue 8 Nepeyio ouepeds mex 3a0ad, KOmopwvle C8A3aHbl C POPMUPOBAHUEM BAICHBIX
JUYHOCMHBIX KAYeCms 8bINyCKHUKOS.

Coger EBpoITBI BBIIEISET ITH 0a30BBIX KOMITCTSHITHI, HEOOXOIMMBIX CETOTHS JIFOOBIM CITeHaINCTaM, Ha-
YUHAOIINM TPYIOBYIO Kapbepy: COLMATIbHbIE U TTOMUTHIECKIE KOMIIETEHIINH, CBS3aHHBIE CO CIIOCOOHOCTBIO OpaTh
Ha ce0s OTBETCTBEHHOCTh; KOMIICTEHIIMH, KACAIOLIIECS )KH3HH B IONUKYJIBTYPHOM OOILECTBE; KOMIIETEHIIMH, OTIpe-
JIETISTFOIIIE BNAJCHNE YCTHBIM M IIMCbMEHHBIM OOIIEHHEM; KOMIIETCHIINH, CBSI3aHHbIE C BO3HUKHOBEHHEM OOIIECTBA
MH(pOPMALIMH; KOMIIETEHIINH, PEAT3YIOLINE CIIOCOOHOCTD U JKEJIaHHE YUYUTBCS BCIO U3Hb. COOTBETCTBEHHO, CO-
JieprkaHue 00yUCHHs MHOCTPAHHOMY SI3bIKY B BY3€ TaKXKE MOUMHEHO ¥ OPUCHTUPOBAHO HA PEIICHUE 3THX 3a/1a4, a
caM l/IHOCTpaHH]:Jﬁ A3BIK BBICTYIIACT HE TOJIbKO KaK CPEACTBO KOMMYHHMKAIIMM, HO U KaK MTHCTPYMCHT, C ITIOMOILbIO
KOTOPOTO TIPHOOPETAIOTCS, YIITyOJISIOTCS, PACIIMPSIIOTCS 3HAHUS B ONPEIETICHHONW IPEIMETHOH 00nacTy, coBep-
IICHCTBYETCS MpodeccHoHaNbHasi KoMmneTeHyst. OHaKo, JUIst TOro 4ToObl HHOCTPAHHBIH SI3BIK MOT CTaTh 3(hdeK-
THBHBIM CpEJICTBOM KOMMYHHKAIIMH, 00y4aroIrecs IOJDKHBI BIAJETh JOCTATOYHBIMHM HABbIKAMH M YMEHHSIMH B
PA3IIYHBIX BUIAX PEYEBOM ACATEBHOCTH: YTEHHE, ITMCbMO, TOBOPEHHE, ayIMPOBAHHE.

B npouecce 00yueHnss HHOCTPaHHOMY S3BIKY IpoOiieMa (POPMUPOBAHHS PEUEBHIX HABBIKOB M YMEHUH
Ha pa3InYHBIX 3Talax 3aHMMAaeT LEHTpalbHOe MecTo. UYTO KacaeTcs BYy30BCKOTO 3Tama, TO 3IECh CIEeIyeT
BBIJEIIUTh OCOOYIO POJIb TAKOTO BH/IAa PEUEBON AEATEIHLHOCTH KaK YTEHUE BBUIY TOTO, YTO HA JJAHHOM JTaIe
paboTa ¢ TEKCTOM MHPUOOPETAET KadeCTBEHHO HOBOE coaepkaHue. VIMEHHO Ha 3TOM 3Tare MPOUCXOIMT
OCO3HaHHBIH MEPEX0]] OT U3YUCHUSI HHOCTPAHHOTO A3bIKA K €r0 MPAKTUYECKOMY MPUMEHEHHUIO, B YACTHOCTH,
YTEHHIO B MIPO(ECCUOHATIBHBIX LIEIISX.

YreHue OTHOCHUTCS K PCUCTITUBHOMY BUIY pequoﬁ JACATCIIbHOCTH U HAllpaBJICHO Ha BOCHPUATUC U
NOHMUMaHKe MH(POPMAIK IHCHbMEHHOTO TEKCTa. B €ro OCHOBE JIEXKHT CIIOKHBIA MEXaHH3M COOTHECEHUS
CJIOB C ITOHATHSAMH, YCTAaHOBJICHHE CBSI3€H MEXIY TOHATUSIMU U PACKPBITHE COJEPIKaHMs PedeBoro cooore-
HUS ¥ 3aMblcia aBTopa. [ToMuMo 3TOTO, B Ipouecce YTeHUs IIPOUCXOAUT OCMBICIICHHE U OLleHKa MH(pOpMa-
LUH, coAepXkallencs B TEKCTE. XapaKTEpPHON 4epTOM COBPEMEHHBIX HCCIIEIOBAHUI UTEHUS SIBISETCS TOT
(hakT, 9TO OHO paccMaTPUBAETCSA C TOUKU 3PEHUS MpOLEcca B3aMMOAEHCTBUS TEKCTa U YUTATeNs, T. €. OIO-
CPEOBaHHOE OOIIEHUE YUTATEIISI C ABTOPOM.

Kak B 3apyOekHOH, Tak U B OTCUECTBEHHONW METOANKE CYIIECTBYIOT Pa3IM4HbIE MOJXOIbI K KJIACCH-
(bUKanuKM BUIOB YTEHUS B 3aBUCUMOCTH OT TOTO, YTO TOJIOKEHO B OCHOBY: IICHXOJIOTHYECKAsl CTOPOHA, Iie-
Jaroruyeckue WM Merogudyeckue Gpakropsl. Tak, HarpuMep, MEeTo4YecKast KiiacCu(pUKaIUs JeaeT akIeHT
Ha LIEJIEBYI0 YCTAaHOBKY W YCJIOBHS, ONpEAENIONINe Y4eOHO-peYeBy0 esITenbHOCTh. COOTBETCTBEHHO, €€
OCHOBY COCTaBJISIFOT y4eOHOE YTEHHE 1 KOMMYHUKATUBHOE YTECHHE.

Cﬂe;[yeT OTMETUTDb, YTO Pa3BUTUEC yMeHl/Iﬁ KOMMYHUKATHUBHOI'O YTCHUA — OJJHA U3 OCHOBHBIX HGHEﬁ
00y4eHUs] HHOCTPaHHOMY SI3bIKY, OPUEHTUPOBAHHBIX HAa €r0 IPAaKTHYECKOE UCIIOJIb30BaHMe. J[aHHBIH BHUI
YTEHHS M0Jpa3yMeBaeT TaKOH MM0IX0/1 K MUCEMEHHOMY TEKCTY, IIPHU KOTOPOM YHTAIOIINH SICHO TpEeCTaBIIs-
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eT cebe pe3ynbTaT NPeICTOSIIEH AesSTeIbHOCTH. Takoe YTeHHEe XapaKTeprU3yeTcsl aBTOMaTH3HPOBAHHOCTHIO
TEXHUKH YTEHHS W BBHICOKMM YPOBHEM DPa3BUTHS PELENTHBHBIX JICKCHKO-TPAMMATHYECKUX HaBBIKOB, YTO
obecrieunBaeT HaIlpaBIEHHOCTh BHUMAaHHS Ha COJEPXKAaHUE YMTAEMOro, TMOKOCTh KOMOMHUPOBAHUS TIpHe-
MOB, aJICKBaTHBIX KOHKPETHOM 3anade uteHns (reading strategies) [1:91-99].

Uro kacaercsi KlacCU(HUKAUA BUAOB KOMMYHHKATHBHOTO YTEHHS, TO B €€ OCHOBE 3aJIOXKEHBI KOH-
KpeTHass KOMMYHHKaTHBHAS 33/1a4a M yCTAaHOBKA Ha CTETEHb MOJHOTHI M TOYHOCTH HM3BICUCHUS MH(pOpMa-
111, 00yCIIaBIMBAIOLINX XapakTep Ipolecca yTeHus. [laHHas kiaccuUKanys OTpaXkaeT Te€ BUABI YTCHUS,
KOTOPBIMH HOJIB3YIOTCS B PeajbHOM AEHCTBUTENBHOCTH VIS MONTy4YeHUS MHPOPMALMK: YTEHHE ¢ BEIOOPOY-
HBIM U3BJICYEHHEM MH(OpMANNH, YTCHUE C TIOHUMAHUEM OCHOBHOTO COAEPXKAHUS, M YTCHHUE C ITOJIHBIM IIO-
HUMaHHUEM TEKCTa (TMOMCKOBOE, MPOCMOTPOBOE M O3HAKOMHUTEIbHOE M3yuaroliee uTenue [4:25]; scanning,
skimming,reading for detailed comprehension [6:54]).

HeobxoaumbiM ycioBueM 3G (GeKTHBHON OpraHU3alyH OO0y4eHHs NAHHOMY BHUJLy YTCHUS SIBISIETCS
JIOCTaTOYHBIH ypOBEHb BIIAJEHUs MHOCTPAHHBIM SI3BIKOM, cooTBeTcTByIomuii B1-B2 O6meeBponerickoit
IIKaje W BbllIe. J[jis acriekTa «4TeHne» 3TH YPOBHH MOAPa3yMeBaIOT IIOHUMaHNE TEKCTOB, IIOCTPOCHHBIX Ha
YaCTOTHOM SI3bIKOBOM MaTepHale IMOBCEAHEBHOTO M NMPO(ECCHOHATIBHOIO OOMICHHS, a TAKXKEe MOHMMaHHE
cTaTel 1 COOOLIEHNH IO COBPEMEHHOM MPOoOIeMaTHKE, aBTOPHI KOTOPBIX 3aHUMAIOT 0COOYIO MO3HILIUIO HITH
BBICKa3BIBAIOT 0COOYIO TOUKY 3peHwst [5:231].

B mpornecce 06y4eHHs HHOCTPaHHOMY SI3bIKY B HESI3bIKOBOM By3€ J@HHBIN BHJ YTCHUS MOTYy4YWJI Ha-
3BaHHE MH(OPMATHBHOE YTEHHE, A IIeJIeBasi YCTAaHOBKA U YCIOBHSA, ONPEAEIAIoNe y4eOHO-peUeByIo aes-
TEJIbHOCTh OYAyIIUX CHELUATNCTOB, ONPEACIIN PAJ CIeHU()UIECKIX MPU3HAKOB, KOTOPbIE IPUCYIIH MPO-
(heccHOHAILHO — OPHUEHTUPOBAHHOMY YTEHUIO. DTO — MOAYUHEHHOCTh MPOGECCHOHAIBHOMN AESTEIbHOCTH,
3aBUCHMOCTh OT IPO(ECCHOHAIBHOIO Te3aypyca YUTAIOIIEro; BhINOJHEHHE QYHKIHH podheccHoHaBHOTO
BepOaIbHOrO0 MUCHMEHHOTO OOIICHHUS; HAICJICHHOCTh Ha MOJy4YeHHE MPO(ECCHOHATBLHO 3HAYMMOUW HHGOP-
Malyy 1 IpeoiaraéMoe UCII0JIb30BaHNe OTy4YeHHONW HH(OPMALIHH.

3nech oOmIeHe-1MaIor MEXTy TEKCTOM M YHTaTelIeM NpodecCHOHANIN3NPYETCsl, CTAHOBUTCS JTHaJIO-
TOM CHEUUaIHCTOB U3 TOW Wi MHOM cdepbl 3HaHU. UnTarenb, HHTEPIPETUPYSI TEKCT, KOMMEHTHPYET U
OLIEHMBAET €r0 B COOTBETCTBHH CO CBOMMHM IPO()ECCHOHAIBHBIMH aCCOLMANNSIMM, COTJIAIIAsACH WIN HE CO-
TJIAIIAsICh C W3JI0KEHHBIM B HEM XOJIOM MBICIIEH, TIOTIOIHACT CBOM 3HAHUS, NPHUOOIIAETCS K JOCTI)KEHHSM B
MHTEpECyeMOoil eMy 00JacTH M MOXKET TIOPOKIaTh CBOM TEKCT. B COOTBETCTBHMM € 3THM TOJIOKCHHUEM BbIJIE-
JSIIOTCS TPH OCHOBHBIX ITOJIBU/IA MH(OPMATHBHOTO YTEHHUS: OLIEHOYHO — HH(POPMATHBHOE, IPHCBANBAOLIE —
nHpopmaTuBHOE U co3aatoiie — uHpopmatuBHoe [3].

O1eHOYHO — MH(POPMATHBHOE YTEHHE HANPABJICHO Ha Pa3JIMueHNE 3HAYCHUI M CMBICIIA TEKCTa U CO-
MOCTABJICHUE MX C MMEIOIIMMCS 3HAHUEM IPEJMETHOTO COAEP)KaHWsI JaHHOTO BOIPOCA C LENbI0 OLEHKH
TMOJIHOTBI, HOBU3HbI, OPUTUHAJIbBHOCTHU, BAX)KHOCTH, ITOJIE3HOCTU I/IH(l)OpMaIJ,l/Il/I, couepmameﬁca B HHOA3BIYHOM
TEKCTE€ W BO3MOXKHOCTH €€ HCIIOJIb30BaHUsS B yueOHOH, HayYHOH WM TPYIOBOH NpOQeCcCHOHAIBHOU Ies-
TEJIFHOCTH JIJISL PELICHHS IOCTaBICHHOM 3a1a4H.

[NpucBaunBarome — nHGOPMATHBHOE YTEHHE COMPOBOXKAAETCS OCYILIECTBICHUEM 3aIMCEH Pa3IndHOro po-
J1a, B KOTOPBIX OTPaXkaeTcsi HEM3MEHHOE COZICpKaHKe TEeKCTa (Ero MHBApHaHT): (PMKCHPOBAHWE TTOHSTHH, CYXKe-
HHI TEKCTa, HeOOXOUMBIX JUTS PeIIeHHs] KOMMYHHKaTHBHO-TI03HABATEIFHON 3a/1a4uX B ()OpME KIIIOUEBBIX CIIOB,
TeMa-peMaTHYECKUX CIUHCTB KaK HH()OPMAILIIOHHBIX €IMHHLI, CXeMBI H T.II. HeMaJloBaXXHBIM SBIISIETCS U TO, YTO
3aIMCH TI03BOJIAIOT MPOCTIEANTH X0/ YMO3AKITIOUCHUH 00yJaroIerocs: B MPOILIECCE MPHHSITHS CMBICIIOBOTO pellle-
HHS1, KOTOPOE T10 TICHXOJIOTHIECKUM MEXaHH3MaM IPECTABIISIET €70 NHTEIIEKTYaIbHOE PEILCHHE.

Co3zpnaromie — HHGOPMATUBHOE YTEHHUE MPeIIoiaraeT, Kak IpaBuiio, BTOPHYHOE YTEHHE EPBOMCTOY-
HHUKa U CBOMX 3aIicell ¢ 11e1bt0 (POPMUPOBAHUS U (POPMYJIMPOBAHUS CBOMX MBICIEH (B YCTHOW MJIM NHCh-
MeHHOH (hopMe) 10 MOBOAY M3JI0KEHHOH aBTopoM MH(opManuy. JJaHHbIH BU YTEHHS [IPEACTaBIsET COO0M
YTEHUE-UAJIOT C aBTOPOM U IOJATOTABJIMBACT YUTATENA K MOCICIYIOIEMy oOMeHy uH(pOpMAaIMeld B ero
HIPOAYKTUBHOM AesTenbHOCTH [2: 132].

Bnosne oueBuHO, 4TO 3¢ PeKTUBHOCTS NHYOPMATHBHOTO YTEHHS M, COOTBETCTBEHHO, PE3YJIbTATUBHOCTh
OIIOCPEZ0BAHHOTO MPO(ECCHOHATHLHOIO JIAJIOra MEK/y TEKCTOM M YHTaTeNleM, U MEX/y YiTaTe]eM H aBTOPOM
3aBHCAT OT C(HOPMHUPOBAHHOCTH CIICHU(PUUECKIX MHTEPAKTHBHBIX YMEHHH KOMIUIEKCHOTO WHOSI3BIYHOIO IIPO-
(heccnoHaIbHO-OPHEHTHPOBAHHOTO YTeHNs. B cBs3n ¢ ueM mporiecc 00y4yeHnst THYOPMATHBHOMY YTEHHIO B TEX-
HIYECKOM BY3€ JOIDKEH OBITH HampaBiieH Ha (GOpMUpPOBaHKE Y OYAyIINX HEKEHEPOB YMEHHH, CIIOCOOCTBYIOIINX
OLICHMBAHHUIO MpodeccHOHaNbHON WH(GOPMAIMY, YMEHHIA, CIIOCOOCTBYIOLIMX MPHCBOCHHIO H3BICKAEMOH WH-
dopmaryy; yMEHHH, CHOCOOCTBYIOIIMX CO3AAHHMIO HOBOTO MPoxyKTa. OIHUM M3 YCIOBHIl YCIIEITHOCTH TaKOTO
y4eOHOTo Mpolecca MOTYT CIYXKHTh I'PaMOTHO OTOOpPAaHHBIN ayTEeHTUYHBIA MaTepual MpoeCCUOHAILHON Ha-
NPaBJIEHHOCTH M CO3/IaHHBIE HA €ro OCHOBE y4eOHbIe MaTepHalibl, a TakKe pa3paboTaHHbIE ayTEHTUYHBIE 3a/1a-
HUS1 — 33]JaHHs1 PEaIbHO CBS3aHHbIE C MPO(ECCHOHAIBLHON WM HAYYHOU JIeSTENIbHOCTBIO.
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B xauectBe mprMepa 3aaHus, CIOCOOCTBYIOLIEr0 KOMIUIEKCHOMY (DOPMHPOBAHHIO BBIIIE MEPEUHUCIICH-
HBIX YMEHHH, PaCCMOTPUM TOATOTOBKY pedepara 1o teme. CTy/IeHTaM B paMKax IPOXOXKICHUS OIpeieNIeHHOM
Npo(heCCHOHANILHON TEMATHKH TpeJyIaraeTcst BEIOpaTh 0ojee y3Kyl0 TeMy B COOTBETCTBUHM JIMOO ¢ MX Hpodec-
CHOHAJIbHBIM, JTHOO y4eOHBIM HHTEPECOM: HalpHMeEp, CBA3aHHBIM C MOJITOTOBKOH KypCOBOH, JUILIOMA, POSKT-
HOH paboThI, TabopaTopHOH PaboTHl W T.I. YUHTHIBAas YCIOBHSA Y4eOHOM CHTyalllH, yCTaHABIMBAETCS OOBEM
pedepara, koTopsiii MoxkeT He TpeBbimath 1600-2000 croBoynoTpediennit. s Harmmcanus pedepara cTyaeH-
TaM HeoOXOAMMO OTOOpaTh MUHMMYM TPH PA3IMYHBIX 10 JKaHPY ayTEHTHYHBIX MCTOYHMKA Ha MHOCTPAHHOM
A3BIKE: CTaThbU B HAYYHBIX M TEXHUYECKUX JKypHasaX, OpOIIIOPBI, JOKJIA/IbL, CIPABOYHBIE MaTepUalIbl Pa3HOO0-
Pa3HOTO XapakTepa, y4eOHHKY, y4eOHbIe OCOOUS, IPOrpaMMBbl, COOPHHKH 3a1a4 1 yIPaKHEHNH, JOKyMEHTAL
(oTHOCSILAsACS K 00JIACTH TEXHMYECKOTO WIIM IPOMBIIUIEHHOTO MPHUMEHEHHs1), KOHTPAKThI, TOPrOBbIE KaTaJoTH,
pEKIIaMHbIe MaTepuaibl, CIIPABOYHUKH U JIp. Marepuaibl MOI'yT ObITh KaK Ne4aTHbIE, TaK ¥ HHTEPHET ITyOJIiKa-
. O0BEM OJTHOTO OTOOPAHHOTO UCTOYHHKA He JOJDKEH ObITh MeHee 1000 croBoymoTpeOieHuit.

Ha nepBoM 3Tarne BBINMOJIHEHHS JaHHOTO 33aaHus 00y4aronuMcsi HeOOXOAUMO NPUMEHHUTh CTPATETHH
OLIEHMBaHMA, T. €. B IpOLECcCe IOMCKAa COIOCTAaBHTH CMBICIOBOE COJEp)KaHHE OTOMPAaEMBIX TEKCTOB C
MMEIOIMMCS 3HAHUEM MPEAMETHOTO COACPIKAHUS BOIPOCA, OLCHUTH BaXKHOCTb, ITOJIC3HOCTh, HOBU3HY WH-
(dopmanuy, comepikaleiicss B HHOSI3BIYHOM TEKCTE, M BO3MOXKHOCTH HCIIOJIB30BAaHUS €€ B CBOCH pabore B
COOTBETCTBUH C IIOCTABJICHHOH 3a1a4eil.

Ha BTOpOM 5Tare npoucxoquT NPHCBOSHUE HH(OPMALMY OpUTHHAIa B TOM BHIE, B KOTOPOM MOJAeT
€e aBTOp. DTO MOXKET CONPOBOXKAATHCS COCTaBICHUEM 3allCel pa3HOro poja, B KOTOPBIX OTPAaXaeTcs He-
U3MEHHOE COZIep)KaHHe TeKCTa, MO0 BEIIEIeHHEM NMPO(ECcCHOHANIPHO — 3HAYUMOM HH(OpPMauy B caMoOM
TEKCTE C LEJIbI0 e€ NabHEHILEero UCTIOIb30BaHMSI.

Tperuii aTan HEMOCPEICTBEHHO CBsI3aH C CO3/IaHUEM HOBOTO COOCTBEHHOT'O JIOTHYECKH CBSI3aHHOTO ITPO-
JIYKTa, TJIe Ha TIEpBOE MECTO BBICTYIIAET HEOOXOAMMOCTh (POPMUPOBAHHMS 1 (POPMYJIPOBAHHUS CBOMX MBICIIEH 110
TIOBO/ly M3JIOKCHHOW aBTOpamMu MH(popMauuy. JIaHHBIN 3Tal MOATOTaBIMBACT YNTATEINS] K B3aUMOJCHCTBHIO C
JIPYTUMH Y9aCTHHUKaM{ NPO(QECCHOHATIBHOTO OOIIEHHMS, TaK KaK MOXKET 3aBEPIIHUTHCS HE TOJIBKO MPEJICTaBIICHHU-
€M CBOETO IPOAYyKTa B BUIE pedepara, HO M €r0 YCTHBIM NPEJICTABIICHIEM T1epe/] ITUPOKOH ayIUTOPHEH.

Takum 00pa3oM, WHPOPMATHBHOE YTEHHE, C OJHON CTOPOHBI, CIIOCOOCTBYET COBEPIICHCTBOBAHUIO
KOMMYHHUKaTUBHOW KOMIIETEHIMH, a C APYrOd — IT03BOJISIET yIOBJICTBOPHUTH NPOQeccHoHaIbHble HHPOpMa-
THBHBIE OTPEOHOCTH CIICLUAIMCTOB, IPEIOCTABIISIA MM BO3MOXKHOCTh B OYAyLIeM CaMOCTOSTENIBHO HOOBI-
BaTh 3HAHUA C IIOMOLIBIO MHOCTPAHHOTO SA3BIKA, TEM CAMBIM CIOCOOCTBYS ()OPMHPOBAHHIO WHTETPAILHOH
podeCcCHOHANBHO-IMYHOCTHOW KOMIETEeHTHOCTH: learning to be — yuuthes ObiTh; learning to know —
YUUTBhCS 3HATh; learning to do -yunThest nenath; learning to live together — yunTbest sxuth BMecte [7].

Eepﬂ BO BHMMAaHUEC BBIHICTICPCUNCIICHHBIC O6CTOHTeﬂbCTBa, BpAa JIK BO3MOXKHO IEPCOUCHUTH POJIb
c(hOpPMHUPOBAHHBIX YMEHUH MHOOPMATHBHOTO YTEHHS B MPO(PECCHOHANBHON NEATCILHOCTH HHXECHEPa, KO-
TOPBIM B y4eOHOM MpOLIECCE IOJDKHO OBITh OTBEJCHO 0CO00E MECTO.
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CONTENT OF FOREIGN LANGUAGE TEACHING OF MASTERS AT TECHNICAL UNIVERSITIES

Tatyana A. Rachimova
Tomsk State University of Architecture and Building
E-mail — tat-rachimova@yandex.ru

Content of Masters’ training depends on the speciality they are taught at technical universities.
Foreign languages are connected with the special subjects indirectly. The communicative competence is
formed considerably during the process of studying the foreign languages.

Proceeding from the aims of Masters’ training at the technical universities as well as the re-
quirements for acquiring the communicative competence it is possible to select the language teaching
content components.

MHOroypoBHEBOE COAEPIKAHHUE BBICIIETO MPO(ECCHOHAIBHOTO 00pa30BaHMs BBEIIEHO U allpoOHpOBa-
HO B TEYEHHME HECKOJIbKHX JIET B Pa3JIMYHBIX By3ax cTpaHbl. Pa3paboTaHbl M yTBEpKIEHBI CTAaHIAPTHI CO-
JepKaHus U TpeOOBaHMUS K YPOBHIO IIOJTOTOBKM MarucTpoB Ul OOJBLIMHCTBA CHEeLHanbHOCTeH. 3yueHue
CTaHAAPTOB ITO3BOJISIET YTBEPKAATh, UTO Y3KOCHENHAIbHAs IIOATOTOBKA HE MpPEAIoaraeT npeaMeTHOH mo-
JOEPKKH (OPMHUPOBAHMS M COBEPLICHCTBOBAHUS KOMMYHUKATHBHOW M COLMAIBHOM KOMIIETEHTHOCTEHL.
Brionne ompasnan Habop mpeularaeMbIX JUCHHIUIMH, HalleJIeHHbIH Ha (opMHpOBaHHE BBICOKOTO YpPOBHS
npo(eCCHOHANBHEIX KOMIIETEHIMI OyIyIero crenuanricra. Bompoc NpeeMCTBEHHOCTH TI'yMaHHTapHOU
MOJITOTOBKH MPEAINOIaraeTcs BUANMO PEIIaTh 33 CUET YacOB By30BCKOTO KOMIIOHEHTA H MO BBIOOPY CTY/ICH-
ta. TakuM 00pa3oM, TEXHHYECKHM By3aM IIPEIOCTaBIeHa BO3MOKHOCTh OIPEICIHTh CTCIICHb HEOOXOIUMO-
CTH TOTO WJIM MHOT'O TYMaHUTApHOTO MPEAMETa Ha YPOBHE MaruCTEPCKOMN MOJITOTOBKH.

V3yyeHne NoBCEAHEBHOM MPAKTUKH NPENOAaBaHUsI HHOCTPAHHBIX SI3BIKOB B HES3BIKOBBIX By3aX IOKa3bl-
BaeT, 4yTo (HOPMUPOBAHME YMEHHI M HABBIKOB MPO(ECCHOHAIBLHOTO OOIICHUS POUCXOIUT, B OCHOBHOM, B OIIO-
cpemoBaHHOM Bupe. Oco0oe BHMMaHHE TIPH 3TOM yICISIeTCS UTEHHIO W TIEPeBOAY NPOQeCCHOHAIBHO-
OPHEHTHPOBAHHBIX TEKCTOB, & 3HAKOMCTBO C KYJBTYPOH CTpaH M3y4aeMOro S3bIKa, CYILECTBYIOIMMH MEXKYIIb-
TYPHBIMH Pa3JIMYHsIMH, CO3IAIOMIMMHI TPYIHOCTH B MEXKKYIIBTYPHONH KOMMYHHUKALIN YXOIAT HA BTOPOH ILIaH.

HexoTopble aBTOpbI OTHOCAT K CyOBEKTUBHBIM ITPUYMHAM TPYIHOCTEH HECOOTBETCTBHE MEHTAIUTETA
POCCHICKHX CTYIAEHTOB U IpEoAaBaTesieii HEKOTOPBIM MPUHIMIIAM y4YeTa M KOHTPOJIS, CAMOKOHTPOJIS IIpe-
M10/IaBaTELCKOI N 00pa30BaTeIbHOMN JIESITENEHOCTH.

[To MHEHHIO COBPEMEHHBIX ITE€IaroroB BBICHICH IIKOJBL, IS YCIICITHOTO BHEAPEHUS IPUHLIHUIIOB bo-
JIOHCKOM KOHBEHIIMU B POCCHICKOE 00pa3oBaHUE U COBEPIICHCTBOBAHUS SI3bIKOBOM MOJATOTOBKH CTYJCHTOB
1 acTIMPaHTOB HEOOXOAUMO:

®  YYHTHIBaTh OECCIOPHBIE JOCTHXKEHHSI POCCUICKOI cHCTeMBbl 00pa30BaHusl, MPOJAYMaHHO COYETas JIH-

HEWHOCTh U MOJLYJIBHOCTb, ()YHIaMEHTAJIbHOCTh W IIParMaTUIHOCTb;

e  He PacCUMTHIBATh B OJMKailne NecATWIETHS Ha INepeMeleHHe LEHTPa TSHKECTH H3y4YeHHs HHO-

CTPAHHOTO SI3bIKA B IIKOJIy C pacdeTOM Ha BHICBOOOXKIEHHE COOTBETCTBYIOIIEro 00beMa YacoB BY3€;

e  paccMaTpuBaTh HEOOXOOMMOCTH Pa3BHTHS OOIIEH A3BIKOBOW KyJNBTYpBI CTYAEHTOB M IPENOJaBaHUE

POIHOTO 53bIKA KaK BaYKHOE YCIIOBHE YCIEUIHOM OATOTOBKM B MHOCTPAHHOM SI3BIKE;

YUYHUTBIBaTh, YTO COBEPLICHCTBOBAHHUE S3BIKOBON MOJTOTOBKH CTYJECHTOB HEBO3MOXKHO 0€3 IOBBILIE-
HUS KBaM(HUKaUK NperoaaBareneil cnenkadenp B 00J1acTH akTHBHOTO BIIAJICHNSI HHOCTPAHHBIM SI3BIKOM,
TeM caMbIM, O00ecIleunBas UX MPHUBIICUCHUE K 00pa30BaTeNbHON AEATENBHOCTH IO muciuiuinae «IIpodec-
CHOHAJIbHBI MHOCTPAHHBIH S3bIK», K yYacTHIO B yUeOHBIX HayYHBIX KOH(EpEeHUUsX, PHEMe BCTYIHTEIb-
HBIX 9K3aMEHOB B aCHHUPAHTYPY U KaHAUIATCKUX HK3aMEHOB.

[Mocnennee yTBepXIeHHE SBISETCS MOATBEPXKICHHEM HEOOXOAMMOCTH TPOAOIDKEHHUS H3Y4YEHHS
MHOCTPAHHOTO $I3bIKa B PaMKaX MaruCTEPCKOI MOArOTOBKH. MIMEHHO B mepHoA y3KocCIelnaabHoU mpodec-
CHOHAJILHOM NOATOTOBKHU CTYJEHTHI CIIOCOOHBI OIIEHUTH M OTIPEEITUTH MECTO M POJIb HHOCTPAHHOTO SI3bIKA B
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nx Oynymeit npodeccnoHaAIEHON AesTeNbHOCTH. B naHHO# cuTyaruy BO3HUKAeT npsimasi 3aBUCUMOCTb Me-
KLy OCO3HaHHEM CTYJEHTOM CBOEr0 MECTa Ha PBIHKE TPYyJa M YPOBHEM MOTHBALMH, IOHUMAaHHEM HEOOXO-
JMMOCTH U3y4YEeHHUS TOTO WM MHOTO IIPEAMETa, B TOM YHCIIE U 0COOEHHO HHOCTPAHHOTO S3bIKA.

W3yueHne MHOCTPAHHOTO SI3bIKA JOJDKHO OBITh HENPEPHIBHBIM M 00S3aTENIFHO IIEJICHAPABICHHBIM.
Ha navansHOM »Tame N3YyYCHUEC MHOCTPAHHOI'O A3bIKa IJI1 MHOTUX CTYJCHTOB HE UMECT OHpeﬂeﬂeHHOﬁ ne-
mu. B 3TOT mepmon CTyAEHTHI JIMIIL OTAAJICHHO, B OOIIMX YepTax IMpPEACTaBIsAIOT cebe cBoe mpodeccno-
HallbHOE OyJIylllee M HE MOTYT OIPEJEIUTh CTEIIeHb HE00X0AMMOCTH, MMOTPEOHOCTH MHOSI3BIYHON TIOATOTOB-
Kd. B 3THX ycnoBHAX co3/laHKe BHICOKOTO YPOBHSI MOTHBAIIMN O4Y€Hb CIIOKHO.

[Npeanaraempliit MUHACTEPCTBOM 00pa30BaHMsI CTaHAAPT MarkCTEPCKON MOATOTOBKU HE NpE/iofiaraet mpo-
JIOJDKCHISI M3YYEHHS] TYMaHHTApHBIX MIPEAMETOB, B TOM YHCIIE HEMELKOTO si3bIka. Ha ceromusmamii 1eHp orpene-
JIEHO U JIOBOJILHO TTOJIPOOHO PACIIMCAaHO TOJIBKO COZAEPIKaHUE CIIEMaIbHOM MOAroToBKH. CoiepsKaHne TOrOTOBKA
CIIeIMAINCTa TPAIUIIMOHHO BKITFOYACT TaK K€ OOMIEKYJIBTYPHBIA M OOMIETPO(ECCHOHABHBIN OJIOKH, KOTOpBIS
MIPAKTUYECKH TTOJHOCTHIO PEan3yoTCsl Ha ypoBHe OakasiaBprara. Takum o0pa3oMm, MpOAOIDKEHHEe pean3aliy Co-
JIepKaHMs OOIIEKYIIBTYPHOTO U 00IIepo(ecCHOHATEHOTO OIOKOB Ha YPOBHE MATFICTEPCKON TIOITOTOBKU TpedyeT
TIIATEILHOrO 000CHOBaHKS ¥ 0TOOpa. Heo0X0qMMoCTh POJOIDKEHUs M3YUeHHs] MHOCTPAHHOTO sI3bIKa HAMHU yKe
00ocHOBaHa BhIIe. OTOOp comepKaHMs 3aBHCHT OT YCIIOBHI Pea3aIiiy, Lesieii IIOAroTOBKH U JIp.

INoaroroska maructpoB B TTACY B 007aCTH MHOCTPAHHBIX SI3HIKOB MMEET LIEIBI0 (DOPMHUPOBAHUE FapMO-
HWYHOW JIMYHOCTH ¥ TIOBBIIIEHNE BO3MOYKHOCTEH CamMOpeaTn3aliy Ha phIHKE Tpyaa. CI0XHEe BBISIBUTH YCIIOBHS
pean3aluy TakoM MporpaMMBl, TaK KaK CYIIIECTBYET JBa ITyTH BHEAPEHHS HHOCTPAHHOIO SI3bIKA B IPOrpaMMy MO~
TOTOBKH MAarviCTpOB: 3a CYET YacOB By30BCKOI'O KOMITOHEHTA M 33 CUET 4acoB I10 BBIOOPY cTyaeHTa. COMHHUTEINBHO,
910 Bce 340 9acoB BY30BCKOTO KOMIIOHEHTa OYIyT OTIAaHbI HAa M3yYEHHE MHOCTPAHHOTO SI3bIKa, TI03TOMY, IIPEXKIE
BCEro, HeOOXOAMMO ONPEJIEUTh JJOCTATOYHOE KOJIMYECTBO YacoB JUIsl JOCTIDKEHHS 11T MaruCTepCKOM OrOTOB-
KU TI0 JAaHHOMY IIpeZMETY. J{/Is1 ”HTEHCHBHOI MOITOTOBKH 10 HHOCTPAHHOMY SI3bIKY YYEHBIE X METOAUCTBI CUNTA-
10T HEOOXOIMMBIM MOTPY>KEHHE B Cpely M3y4aeMOoro sI3bIKa ¢ MaKCUMaIbHO BO3MOYKHOH TIEPHOAMYHOCTBIO 3aHS-
THII. YPOBEHb MarucTparypbl He TpeOyeT MHTEHCHBHOCTH, CKOpee HAaIPOTUB, UMEET LENBIO MOAepKaHue U CO-
BEPIICHCTBOBAaHHE YPOBHSI BIIaJICHUsI THOCTPAHHBIM SI36IKOM B chepe npodeccroHanbHOI AesitensHocTH. s pea-
JIM3ALMH TAaHHOH LEJTH B&KHO COOIFOCTH IIEPHOANYHOCT 3aHATUH M PACTIPEICIICHHE HArPY3KU € YUETOM CaMOCTOsI-
TEJIHON paboThI CTYJEHTOB 10 npeamery. OCHOBaHMEM UL TTOAOOHOTO 3AKITIOYEHHSI MOXKET TIOCIY’KHTH OIBIT
npenofasateneil. Vicxons u3 3TOro MpeAronoknM, YTO Kypc MHOCTPAHHOTO sI3blka Ha ypOBHE MArucTpaTyphbl Co-
craBisieT 136 JacoB, UToO COOTBETCTBYET 68 yacaM B Tof 1 34 yacaM B cemecTp. Takast NEpUOANYHOCTb ay AUTOPHBIX
3aHSATHI OCTATOYHA JUIS COBEPLICHCTBOBAHMS YMEHUI 1 HABBIKOB B C(hepe MHOA3BIMHON KOMMYHHKAIMH C OCHOB-
HBIM BHUMaHHEM YTEHHIO U IICbMY. Torra B kadecTBe (JakTopoB 0TOOpa COAEpKaHNsI MOKHO OITPEJIEITUTh:

®  HHTErpalMIO COAEPKAHUS MIPEAMETOB CIIEIUAIBLHOTO 0JIOKAa M MHOCTPAHHOTO A3bIKA;
e  HaJIWYMe BAPHATHBHOI'O KOMIIOHEHTA COJEPIKaHUsI OOYUCHHUS 110 MIPEIMETY;
e 0coboe BHIMaHHE CaMOCTOSATENIFHON paboTe CTYICHTOB.

OOyueHrne HEMENKOMY S3bIKY pacCMaTpHBaeTCs B JAHHOW IpOrpaMMe Kak OpraHM4Has COCTaBIISIIO-
masi HOATOTOBKM MarkcTpa M0 COOTBETCTBYIOIIEH CIEIMAbHOCTH, a TaK K€ KaK COCTaBHAsl 4acTb BY30B-
CKOM TporpaMMbl T'yMaHHUTApHU3aLMH BBICIIETO0 00pa3oBaHMs. BaxkHO, 4TO OBl YU4eOHBIN MaTepHal, HCIOJb-
3yeMbIi Ha 3aHATHUAX 110 HHOCTPAHHOMY S3bIKY COOTBETCTBOBAJ MO CBOEMY COJEpPXKAHHUIO U (opMe H3ydae-
MBIM B paMKax CIHELUHaJbHBIX MPEIMETOB M TaKUM 0Opa3oM IMOJAEP’KUBAJ KauecTBO 0Opa3oBaHUSI COBpe-
MEHHOH nH(popManuel u3 3apyOeHBIX NCTOYHUKOB, CIIOCOOCTBOBAJ (POPMHUPOBAHUIO KITFOYEBBIX KOMITE-
TEHTHOCTEH CIIEIMAINCTa, HE OTBJIEKas U He Meperpyskas CTyIeHTa.

BapraTuBHOCTB, B JaHHOM KOHTEKCTE, 03HaYaeT BO3MOXKHOCTh M TIOTPEOHOCTH B OOHOBICHNH y4eO-
HOTO MaTepuaina, Tak yacto. Kak sToro TpeOyeT pa3BuTHE HayKH M Mpou3BoacTBa. Kpome Toro, Bapuarus-
HOCTbH TTOJIPa3yMEBaeT BO3MOXKHOCTh WHAMBHIYJIBHOTO MOAOOpa ydyeOHOrO MaTepHuaia B 3aBUCHMOCTH OT
LEJIEBBIX YCTAaHOBOK, CIIOCOOHOCTEW W MHTEPECOB CTy/AeHTa. TakuMm 00pa3oM, OJHOW M3 BaKHEHIIHNX Xapak-
TEPUCTUK y4eOHOTO MaTepmiia, B paMKax JaHHOH MPOrpaMMBbl, MBI CUNTAE€M aKTyaJlbHOCTh, YTO, OJHAKO, HE
WCKIIIOYaeT BO3MOXKHOCTb HCIOJIb30BaHUs TEKCTOB (DyHIaMEHTAIbHON TEMAaTHKH, XOTS OCHOBHAs Harpys3ka
10 M3YYEHUIO 00menTpodecCHOHATBHBIX TEM JIOKUTCS Ha OakaraBpHar.

Ocoboe 3HAaYCHHE B JAHHOW CUTyallMH MPHOOPETAIOT YMEHHUS M HABBIKU CAMOCTOSTEIBHON pabOThI
cryzaeHTa. [Ipn HE3HAYUTENIFHOM KOJIMYECTBE YAaCOB ayINTOPHBIX 3aHATHHA W MPHOPUTETE YTEHUS U MHChMa
(opMUpOBaHUE M COBEPIICHCTBOBAHHE HABBIKOB U YMEHHH CaMOCTOSITEILHON PabOTHI SBISIOTCS OCHOBHBI-
MH (OCHOBOTIOJNATAIOIIUMI) I 3PPEKTHBHON pabOTHl W JAOCTIKEHHS JOCTATOYHOTO YPOBHS YCBOCHHSI.
Kome Toro, camoctositenbHasi paboTa CTylIEHTOB C TEKCTaMH Pa3IMuYHON NPO(EeCCHOHAIBLHON TeMaTUKU
o0ecrieunBaroT pa3BUTHE OJHON M3 OCHOBHBIX KOMIIETEHTHOCTEH MarucTpa.

Ha srane maructepckoii moaroropku 00y4eHne HHOCTPAHHOMY SI3BIKY CBOJAUTCS K (DOPMHUPOBAHUIO
COBEpIIEHCTBOBAHUIO WHOS3BIYHOM KOMMYHHKAalWU B CHELUaIbHOW HpodeccrnoHansHO# cdepe. [puopn-
TETHBIMHU JJIs1 TIPOrPaMMBbl NOJTOTOBKH MaruCTPOB CTPOMUTENBHBIX M apXUTEKTYpPHBIX CHELHAIbHOCTEH 10
WHOCTPaHHOMY SI3BIKY SIBJSIIOTCSL OOyYeHHE YTEHHIO M TIIEPEeBOJy HAyYHO-IOMYJSIPHBIX W Hay4dHO-
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TEXHUYECKUX TEKCTOB B PAMKax CHELMANM3aLUU CTyJeHTa. [IpeeMCTBEHHOCTh B U3yUEHHHM MHOCTPAHHBIX
A3BIKOB ¢ 0aKaJaBpUaTOM CTPOUTCS 10 IPHHIHUILY OT OOLIEro K YaCTHOMY, TaK KaK B COJEPKaHHU 00yUYeHHs
MHOCTPaHHOMY SI3bIKY Ha | M 2 KypcaxX JOMHHHUPYIOT OOIIEKYIbTYPHBIH U 001IenpodeccHoHaIbHbIN OJI0KH,
YTO COOTBETCTBYET CTaHAApTaM W IpOrpaMMaM BBICHIErO NMpodecCHOHATbHOrO 00pa3zoBaHus. OCHOBHBIE
crenuaibHbIe IPEeIMEThl HAUMHAIOT U3Yy4aThes ¢ 3 Kypca.

®OPMUPOBAHUE I'IPOQ?ECCI/IOHAJ'IbHO-OPVIEHTVIPOBAHHOVI MHOA3bIYHON
KOMMYHUKATUBHOW KOMMNETEHUWX CTYAEHTA TEXHAYECKOIO BY3A

JL.B. Pemesosa, U.B. Cnecapenko
Hayunwiii pykosooumens. ooyenm, k.n.n. U.B. Cnecapenko

Tomckuii nonumexnuydeckuil ynusepcumem, Poccus, 2. Tomck, np. Ycosa 4a, 634050
E-mail: milcome2004@yahoo.com

FORMING FOREIGN LANGUAGE COMPETENCE IN THE SPHERE OF PROFESSIONAL
COMMUNICATION FOR TECHNICAL UNIVERSITY STUDENTS

Lyudmila V. Remezova, IngaV. Slesarenko
Scientific advisor: Inga V. Slesarenko, Associate Professor
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Article «Forming Foreign Language Competence in the Sphere of Professional Communication
for Technical University Studentsy deals with question of language education for technical students.
Namely the issue of developing foreign language competence in the sphere of professional communica-
tion is under consideration. Authors suggest project method’ tasks for its development within unique
educational initiative «Language Immersion School for Elite Technical Studentsy.

CoBpeMeHHBIH 3Tall Pa3BUTHS TEXHUIECKOTO By3a XapaKTePH3YeTCs PEIIeHNEM TI00abHBIX 3219 —
BXOXJICHUEM B MHPOBOE 00pa30BaTEIbHOE MPOCTPAHCTBO, MEPEX0JI0M K HOBOI 00pa3oBaTEIbHOMN Mapajur-
Me, 9TO TpeOyeT MOBHIIIEHISI KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHUKOB Ha PBIHKE TPY/Ia.

K npodeccroHabHOMY MOPTPETY CHEIHAINCTA B 00JaCTH HAYKH, TEXHUKH ¥ TEXHOJIOTUI — BBITYCKHUKY
TEXHHIECKOTO BYy3a NOOABISIOTCS HOBBIE XapaKTEPUCTHKH M KOMITETCHIIUH, B TOM YHCIIE — CIIOCOOHOCTH K Opra-
HU3anuu BSaHMOZleﬂCTBMﬂ B HayHHOﬁ )44 HpOHSBOﬂCTBeHHOﬁ CpCIC Ha YPOBHE MCKIYHAPOIHBIX KOHTAKTOB.

[IpodeccrnonanbHO OPHUEHTUPOBAHHBIE 3HAHHUS OJHOTO M HECKOIBKHX WHOCTPAHHBIX SI3BIKOB, OB-
JIaJICHUEe KOTOPBIMHU TPOUCXOAUT B Tpoiiecce GpopMuUpoBaHus MPodhecCHOHATLHO-OPHEHTHPOBAHHOW WHO-
SI3BIYHON KOMMYHHUKATHBHON KOMIIETEHINH, CTAHOBSTCS, TAKIM 00pa3oM, HEOThEMIIEMOH dacThio Tpodec-
CHOHAJIBHOM MOJTOTOBKU CTYACHTOB — OYYIIIMX BBITYCKHUKOB TEXHUYECKOTO BY3a.

BcecToponHee pa3BuTHE TMYHOCTH CHEIHAIHACTa — OyIymero MHKeHepa, paciiupeHue CIeKTpa Boc-
TpeOOBAaHHBIX OOIIECTBOM M 3KOHOMHKON KOMIETEHIIHI B €ro Mpo)eCCHOHAIBHOM IOPTPETEe BO3MOXKHO
TOIIBKO TIPY COOJIOCHUN CIICAYIOMNX NPHUHIMIIOB OPTaHU3aIiH MPO(ecCHOHAIBHOW U SI3BIKOBOM ITOATO-
TOBKHU B TEXHUYECKOM YHHUBEPCHUTETE:

®  CIHAHUSA TYMaHUTAPHOTO M TEXHHYCCKOTO 3HAHWS B LENAX OOCCICUCHHS] TAPMOHUYHOTO PAa3BHTHUS

JIMYHOCTH CIICHHAUCTA MTOCPEICTBOM BHEAPEHHUS WHTETPUPOBAHHBIX MPOTpaMM OOYHYEHUs, pa3ind-

HOTO poaa (opM MEPOIPUSATHH, TIPOBOJUMEIX B pe(h)epEHTHOHN CHCTEMe MHOCTPAHHOTO SI3BIKA;

e (GopMUpPOBaHMS U PAa3BUTHSI JIUYHOCTH CTYACHTA KaK HE3aBHCHMOI'O MBICIUTENSI, MEHEIDKepa coOCT-

BEHHOT'O TIporiecca 00y4eHus, CIOCOOHOTO K TBOPUECKOW ACATEIEHOCTH 1 MHHOBAIHSIM (1).

Taxk, ogHOM WX BaKHEHIINX 3a7ad S3IKOBOM MOATOTOBKH B TEXHHYECKOM BY3€ CTAaHOBHTCS (HOPMH-
poBaHHe MPO(HeCCHOHATFHO-OPHUEHTHPOBAHHOW HHOS3BIYHOW KOMMYHHUKATHBHOW KOMIICTCHIIMY CTYACHTOB.

B paMkax peanmzaniy yKa3aHHOTO BBIIIE TIOIXO0/A K S3BIKOBOMY 00Pa30BAHHIO B TEXHIYECKOM BY3€ aBTOp-
CKHMM KOJUTICKTHBOM WHCTUTYTa MEXKIyHAPOIHOrO 00pa30BaHMUSI U S3BIKOBOM KOMMYHHKAIIMHA B TCUCHUC YETHIPEX
JIeT 10 HACTOsiIIee BpeMsl TIpU OTAeNe uTHoro odpasoBanust TITY peanmsyercs 00pa3oBaTesbHbIN MPOEKT IS
CTYJICHTOB CHCTEMBI TUTHOTO TEXHITIECKOTO 00pa3oBaHus — [LIKOIBI SI36IKOBOTO U MONMKYIETYPHOTO TIOTPY KSHIISL.

Cpemu tieneit Llkon cnemyrorme: crioco0CTBOBaTh C(hOPMHUPOBAHHIO S3BIKOBOH cpe/ibl TOMCKOro ToJnTeX-
HIYECKOTO YHHBEpCUTETa; c(hOPMHPOBATh HAYaIbHBIC HABBIKK Pa0OTHI B KOMaHJE, 0OCCIcUrBasl KOJUICKTHBHOEC
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B3aMMOJICHCTBHE CPEACTBAMU MHOCTPAHHOT'O S13bIKA; O3HAKOMHTB CTYJICHTOB C OCHOBAaMH MEXXKYJIBTYPHOH KOMMY-
HHKAIMH B JIEJI0BOH chepe OOILEeHNMS; aKTUBU3UPOBATh YMEHHsI YCTHOM 1 IMChbMEHHON KOMMYHHUKaIuu (2, 3).

HecomHeHHO, MHOCTpaHHBIN A3BIK KaK CPEJICTBO, a HE 1IEJb JESTEIbHOCTH, MPOpEeCCHOHATBHON HIIH
aKaJIEMUYECKOM, MPE/IIoIaraeT CrenuduIecKyto OpraHu3aluio nporecca 00yueHusI.

Takas opranu3zaius npoiecca 00y4eHUs] HHOCTPAHHOMY SI3bIKY 00S3aTENbHO IpeyCMaTpuBaeT BbI-
MOJHEHHE aHAIMTHYCCKUX 3a/IaHHH, TOUCK aJrOpUTMA PEUICHHs NPOOJIEMHBIX 3a/1au, COBEPIICHCTBOBAHUE
CHOCOOHOCTH OBICTPO MPUHUMATh NPABHIbHBIC, OPUTUHAJIBHBIC PEILICHNUSI.

B pamkax JaHHO¥ CTaThbU MPHUBEACM MPUMEp 3aJaHHs MPOEKTHOH paboThI Ui CTYJCHTOB TEXHUYE-
CKUX CIIeIMAIBHOCTEH. 3afaHue MperycMaTpuBaIo pa3pabOTKy M NpEICTaBICHHE WHHOBAIMOHHOTO IIPO-
ITyKTa W/WITHA H300peTaTeIhCKOTO PEIIeHHUs.

OpnHo¥i U3 1esnell MpUMeHEHNs! TPOSKTHOM METO/IMKH SIBISIETCSI MHTETpalyst IpodecCHOHaIBHBIX 3HAHUM,
KOMIICHCATOPHBIX YMEHHUI (TAKUX KAaK YMEHUSI OPHEHTHPOBATHCS B MOTOKE MH(OPMALIUH, PAHKHUPOBATH IMOITY-
YEeHHYI0 MH(OPMAIMIO, UCKAaTh HEJOCTAIOIIME AJIEMEHTHI 33/1aud, PEACTABISATh U OTCTAUBaTh TOYKY 3PEHUS,
MIPUBOJUTD apTYMEHTHI «32» H «IIPOTHBY»), OOMMX MPO(eCCHOHATBHBIX YMEHHUI paOOTHl B KOMaHIE, TaiiM Me-
HE/DKMEHTA, a TAK)Ke SI3BIKOBBIX M PEUEBBIX YMEHHM, OTBEUAIOLINX 32 JIEKCHYECKOE HAITOJHEHHE BBICKa3bIBaHUI,
BiajicHue (hopMyliaMH BEKIMBOCTH, COOJIFOJICHHE 3THKETa aHTIIMUCKOTO 53bIKa, — KOTOPBIE B IIEJIOM KOTOpbIE U
(hopMHpPYIOT PO ECCHOHATIBHO-OPUEHTUPOBAHHYIO HHOSI3bIYHYI0 KOMMYHHKATUBHYIO KOMIIETEHIIHIO.

B x071e BBIMOIHEHHS MPOEKTa 00YYAIONINECS yIaTcss pab0TaTh CAMOCTOSATEIBHO, IPUOOPETAIOT OMBIT
MMO3HABATEIBHON U y4eOHOH nestenbHocTH. KpoMme Toro, oOydaromiuecs caMu ONpeessiioT W/ Wik Beipada-
THIBAIOT CBOM CIIOCOO pelIeHUs MOCTaBICHHON 3aauu.

B cooTBeTCTBIM € CYIIECTBYIOIIEH THIIONOTHEH IPOeKTOB, npemioxenHon E.C. [lomar (4), paccMaTprBaeMbIii
MPOEKT MOXKHO OIPEJIENHTh KaK UCCIIE0BATEILCKHIT MEXKIIPEIMETHBIN, TaK KaK OH HaIpaBlIeH Ha MHTET PaL{IO 3HAHWH
13 00JIaCTH €CTECTBEHHBIX HAyK ((PM3MKH, XUMHH, MATEMATHKH U T.]I.), @ TAK)KE YMEHHI 1 HABBIKOB HHOSI3bIMHOTO 00-
1meHnst. CTy/IeHTBI BBIIOJHSIOT UCCIEI0BAHNE YCIIOBHI IPOOJIEMHOM CHTYAIH C LENBI0 Pa3padOTKN MHHOBAIIIOHHO-
TO MPOJYKTA ¥ MPUHSTHS HanboJee YQPEeKTUBHOTO MHKEHEPHOTO I H300PETaTeNIbCKOTO PELICHHSL.

[To xapakTepy KOOpJMHAIMK CO CTOPOHBI IIPETIOIAaBaTelIsl U MPOJODKUTEIIEHOCTH MTPOEKT OMpeielis-
€TCsl KaK KPaTKOCPOYHBIA C OTKPBITOH KOOpAWHALIUEH, TOCKOJIBKY BPEMsI MOJTOTOBKU TPOEKTa COCTABIISET
10 gacos, a nmpenoaaBaTenb KOOPAUHUPYET BHIIIOJHEHHE MPOEKTA, OPraHu3ys! AEATEIBHOCTh OTAEIBHBIX €ro
YYaCTHUKOB Ha Pa3IMYHBIX ATanax paboTsl.

B ocHOBe mpoekTa NeXHUT peast3alys MPUHINIIOB aKTUBU3AIMY [T03HABATENBEHOM NEsITENIbHOCTH, pas-
BUTHSI KPUTHUECKOTO MblnuieHns. O0y4yaemble ydarcs CaMOCTOSITENIbHO KOHCTPYHUpPOBATh CBOM 3HAHHUS, CBO-
00/HO OpHEHTHPOBAThCsl B MH(POPMAILIMOHHOM INpocTpaHcTBe. [loaroToBKa MpoekTa, MpeACTaBICHuEe U JIHc-
KyCCHsl BEAyTCSl HA MHOCTPAHHOM SI3bIKE, YTO CO3[aeT €CTECTBEHHYIO CHUTYAIlHMIO MHOS3BIYHOTO OOIICHHS B
paMKax 1mpodecCHOHaIFHO-OPHEHTUPOBAHHOM TEMAaTHKH.

Ciemyer OTMETHTh, 4TO JOMOJHUTEIBHBIMI TPEOOBAHUSIMH K BBHITIONHEHHIO TIPOEKTA BBICTYIMAIOT: HC-
TIOJIb30BAaHNE ONPEIETIEHHOTO JIGKCHYECKOTro MarepHaia IpoecCHOHABHON W/ Hay4YHO-TIONYJISIPHON Te-
MAaTHKH, aKTHBHOE y4acTHE BCEX WICHOB KOMaHIbl B 00CYXKICHUH TPOOIEMbI U BBICTYILICHUU-IIPE3CHTALHH,
OrpaHHYEHUE BO BPEMEHM BBINIOJHEHUS 3aaHMs, 4TO JelaeT padoTy IO BBHINOJHEHUIO MpOeKTa emle Ooiee
LIEJICHAPABICHHON U HACBIILICHHOM.

WnocTpaHHbIii (B JaHHOM Cilydae aHTJIMHCKHIA) SI3bIK BBICTYIIAET KaK CPEICTBO PEIeHHs] HeIMHIBUCTHYE-
CKUX 3a7a4 B MPOEKTHOH, KOMAaHJHOH paboTe, KaK CPeICTBO MOBCETHEBHOTO 00meHNs B pamkax [IIko:x, crocod-
CTBYeT NPO(eCcCHOHATIEHOMY CaMOOIPE/IENICHHIO CTYICHTOB, BHITIOJIHSAET HE TOJIBKO MH(GOPMAaTHBHYIO (DYHKIIHIO,
HO (hopMHpYeT KPyTo30p, B TOM HYHCIIE [0 TEMAaTHKe Oymymieit mpodeccun cTyneHToB. [Ipenmaraemeie B paMKax
[Ixon 3amaHusl MO3BOJIIFOT CTYJICHTAM DPEaln30BBIBATH CBOM IMOTEHLMAI KAK HAYMHAIOIIMX HCCIEeOBaTeNeH,
WHXEHEPOB, 0CO3HATh ce0s1 KaK Oy yIEro CrenHaliucTa, TOTOBOTO U CTPEMSILIETOCs: K HHHOBAIIUSIM.
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PEAT TYPE CONTENT

Ksenia V. Scuratova
Scientific Advisor: Stanislav G. Maslov, Associate Professor

Tomsk Polytechnic University
E-mail: scromnitza@sibmail.com

Peat is the unique raw material, which was created by our nature. I

is an organic rock, which is formed as a result of helad plants decomposition at high moisture with-
out oxygen. Peat is an accumulation of partially decayed vegetation matter. Peat forms in wetlands or peat
lands, variously called bogs, moors, muskegs, mires, and peat swamp forests. By volume there are about 4
trillion mi of peat in the world covering a total of around 2 % of global land mass (about 3 million kml),
containing about 8 billion terajoules of energy.

Peat deposits are found in many places around the world, notably in Russia, Belarus, Ukraine, Ire-
land, Finland, Estonia, Scotland, Poland, northern Germany, the Netherlands, Scandinavia, New Zealand
and in North America, principally in Canada, Michigan, Minnesota, the Florida Everglades, and California's
Sacramento-San Joaquin River Delta.

The amount of peat is smaller in the southern hemisphere, as there is less land, but peat can be found
in New Zealand, Kerguelen, Southern Patagonia/Tierra del Fuego and the Falkland Islands

Approximately 60 % of the world's wetlands are peat. About 7 % of total peat lands have been exploited
for agriculture and forestry. Under proper conditions, peat will turn into lignite coal over geologic periods of
time anaerobic conditions. It is composed mainly of marshland vegetation: trees, grasses, fungi, as well as other
types of organic remains, such as insects, and animal corpses. Under certain conditions, the decomposition of
the latter (in the absence of oxygen) is inhibited, and archaeologists often take advantage of this.

Peat layer growth and the degree of decomposition (or humification) depends principally on its com-
position and on the degree of water logging. Peat formed in very wet conditions accumulates considerably
faster, and is less decomposed, than that in drier places. This allows climatologists to use peat as an indicator
of climatic change. The composition of peat can also be used to reconstruct ancient ecologies by examining
the types and quantities of its organic constituents.

Under the right conditions, peat is the earliest stage in the formation of coal. Most modern peat bogs
formed in high latitudes after the retreat of the glaciers at the end of the last ice age some 9,000 years ago.
They usually grow slowly, at the rate of about a millimeter per year.

With right output and usage it can be useful for mane spheres of human vital activity.

Russia is the most prolific world zone of the peat deposits, 40% world peat deposits are situated
there. Western Siberian plain is a huge peat reservoir with a square of nearly 30 million hectares. The peat
reserves of the Tomsk area may have various types of use:

1. Natural energy carrier
Agriculture (natural fertilizer)
Cosmetology
Medicine
Textile industry (textile)
Absorbing material
Water filters
Whisky producing
The peat reserves of the Tomsk area may supply the peat output for different purposes in different
necessary quantities. But the investigation of peat reserves of the Tomsk area is not quite well, only 74 peat
deposits have been studied in detail. That is why it is necessary to carry out other investigations.

Peat consists of organic and mineral compounds, water. At natural circumstances peat usually con-
sists of 85-95 % water, but when it is dry — about 50 % mineral compounds. Organic peat content contains 5
elements, namely Carbon, Sulfur, Oxygen, Nitrogen, and Hydrogen.

C+H+S+N+0=100%
Organic peat mass is conditionally divided into these groups:

1. substances, which are obtained using solvents (waxes, paraffins and resins). This group is called
bitumens.

i A
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2.  substances, which are obtained using water and dissolve in water after hydrolysis with mineral acids

(cellulose, lactose, pectin substances)

3. humic substances, which are obtained using alkali solution
4.  unhydrolyzable substances (lignin)

Quantitative ratio of these groups depends on botanic structure of peat and decomposition degree.

Bitumen is a mixture of organic liquids that are highly viscous, black, sticky, entirely soluble in car-
bon disulfide, and composed primarily of highly condensed polycyclic aromatic hydrocarbons. Most bitu-
mens contain sulfur and several heavy metals such as nickel, vanadium, lead, chromium, mercury and also
arsenic, selenium, and other toxic elements. Bitumens can provide good preservation of plants and animal
fossils. Bitumen is primarily used for paving roads. Its other uses are for bituminous waterproofing products,
including the use of bitumen in the production of roofing felt and for sealing flat roofs.

Humic acid is one of the major components of humic substances which are dark brown and major constituents
of soil organic matter humus that contributes to soil chemical and physical quality and are also precursors of some fossil
fuels. They can also be found in peat, coal, many upland streams, dystrophic lakes and ocean water.

Humic substances make up a large portion of the dark matter in humus and consist of heterogeneous
mixtures of small-size molecules which arise from the biological transformation of dead cells and mutually
associate in a supramolecular structure, that can be separated in their small molecular components by chemi-
cal fractionation. Humic molecules are held together in supramolecular conformations by weak hydrophobic
bonds at neutral and alkaline pH and also by Hydrogen-bonds at low pH.

Since the end of the 18th century, humic substances have been designated as humic acid, fulvic acid
or humin. These fractions are defined strictly on their solubility in either acid or alkali, describing the mate-
rials by operation only, thus imparting little chemical information about the extracted materials. The term
‘humic substances’ is used in a generic sense to distinguish the naturally occurring material from the chemi-
cal extractions named humic acid and fulvic acid, which are defined «operationally» by their solubility in
alkali or acid solutions. It is important to note, however, that no sharp divisions exist between humic acids,
fulvic acids and humans

They are all part of an extremely heterogeneous supramolecular system and the differences between
the subdivisions are due to variations in acidity, degree of hydrophobicity (content of aromatic and long-
chain alkyl molecules) and entropy-driven self-associations of molecules.

When humic substances are characterized for their molecular structure, a chromatographic and/or
chemical separation of their large number of different bioorganic molecules is required.

Recent studies using pyrolysis-FIMS and -GC/MS, multidimensional NMR and synchrotron-based
spectroscopy have shown that humic substances possess both aromatic and aliphatic characteristics. The
dominant functional groups which contribute to surface charge and reactivity of humic substances are phe-
nolic and carboxylic groups.

Humic substances may chelate multivalent cations such as Mg®*, Ca®", and Fe’". By chelating the
ions, they increase the availability of these cations to organisms, including plants.

Lignin or lignen is a complex chemical compound most commonly derived from wood, and an inte-
gral part of the secondary cell walls of plants and some algae The term was introduced in 1819 by de Can-
dolle and is derived from the Latin word lignum, meaning wood. It is one of the most abundant organic
polymers on Earth, exceeded only by cellulose, employing 30 % of non-fossil organic carbon and constitut-
ing from a quarter to a third of the dry mass of wood. As a biopolymer, lignin is unusual because of its het-
erogeneity and lack of a defined primary structure. Its most commonly noted function is the support through
strengthening of wood (xylem cells) in trees.

Mineral peat content is organic substances complexes .

For chemical estimation it is necessary to occur the peat type content analysis. For the investigation
the peat standards of the Tomsk area (peat deposit of Semiozer’e) were taken and investigated using the
method of the group peat composition determination.

In the developmental peat parts the ash level and the humidity were defined according to GOST
11305-83 and GOST 11306-83. The peat type content was defined according to the method of Instorff.

Firstly, the developmental peat part is taken nearly 14-20g , the equilibrium humidity is 12-17%. Be-
fore the experimental part the peat is grinded and disseminated in a bolter 0.25mm. According to this
method in series we obtain bitumens (using solvents), easily hydrolyzable & water soluble substances ( heat-
ing with hydrochloric acid), humic substances ( heating with alkali solution) and cellulose (using 80% sul-
phuric acid). After cellulose obtaining the residuum is reputed peat lignin.

The results of the experimental part are shown in the table.
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Obicct Bitumens, Easily Hydrolysable Humic Substances, | Lignin, | Cellulose, nglr:g;en Error,
) % & Water Soluble Substances, % % % % l; y ? %
0
1 6,2 43,4 29,8 10,3 9,5 99,2 0,8
2 10,2 30,1 39 14,1 7,0 9,5 0,4

As a result it was determined, that the separate components output of group composition are typical
for the European territory of Russia. The developmental peat can be used for bitumens production. Because
of the law yield of humic substances it is not profitable to produce humic acids.

Cnucox JuTepaTypbl
1. Lihtvan LI. Physical properties of the peat. — Minsk : Science, 1985. — 240 p
2. Lasarev A.V. Peat technology producig subsoil:— M. Subsoil:, 1974. — 320 p

RESEARCH OF THE CAVITY MAGNETRON WITH LIQUID PHASE

Julia S. Talaeva
Scientific Advisor Roman S. Tretyakov, Assistant Lecturer
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Tomsk Polytechnic University
E-mail: pingvin_@sibmail.com

My scientific work is called «Research of the cavity magnetron with liquid phase».

The purposes of my work are:

research of constructive features of magnetron;

calculation of magnetron magnetic fields;

analysis of volt-ampere characteristics of magnetron discharge;
research of optical plasma characteristics.

The methods which we use are:
e  research of magnetic field by ELCUT 5.4;
e  research of optical plasma characteristics by means of spectrometer S150;

General aspects

Principle of action and working parameters of MSS

MSS belongs to systems of diode type sputtering, in which sputtering of material is realized by means
of bombardment of the target surface by ions of working gas, formed in gas of abnormal glow discharge.
High speed of dispersion, characteristic for these systems, is reached by increase of ionic current density by
means of plasma localization in sputtered target surface with the help of powerful transverse magnetic field.

weater

Fig. 1. Construction of magnetron diode: 1 is target; 2 is crucible; 3 is ceramic gasket, 4 is central magnet lead; 5 is
frame of magnetron, 6 are constant magnets
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The device main elements are cathode-target, anode and the magnetic system. Magnetic lines of force
lock between poles of magnetic system. The target surface located between places of entrance and exit of
magnetic lines of force, sputtered intensively and has view of closed track, its geometry is defined by form
of poles of magnetic system. Applying constant voltage between a target and anode creates a dissimilar elec-
tric field and raises the abnormal glow discharge.

Presence of the closed magnetic field at a sprayed surface of a target allows localizing plasma directly
at the target.

Sputtering from liquid phase
The scheme of realization of the method of dispersion from a liquid phase is presented in fig. 2.

Fig. 2. The scheme of the device for sputtering from a liquid phase: lis crucible; 2 is melted target; 3 is anode;
4 is screen; 5 is magnetic system, 6 is padding holder

A small gap (2.5mm) interfering heat removal from crucible in the course of sputtering of the target (2)
there is between flat crucible (1), made of refractory material, and water cooled magnetic system (5) to realize
this process. Working volume pump out to ~3-10-6 millimeter of a mercury column, then fill with argon, be-
tween crucible and the anode put voltage. Gradually increasing current density by targets to such value at
which intensive melting of material begins. At certain current density the intensive evaporation of a material
from melt begins, and at achievement of high elasticity of steams of a sputtered material self-sputtering process
begins. Thus it is possible to stop argon filling that essentially reduces film pollution by residual gases. Besides
high efficiency of using energy the system allows to reach high speeds of film deposition, and the tendency to
fractionating is expressed much more poorly, than at the thermal evaporation.

Abnormal glow discharge

Conditions of the abnormal glow discharge actively are used in ionic-plasma sputtering at creation of
atomic stream. Under the influence of enough strong external electron fields, there is a breakdown of an in-
terelectrode interval. There is an intensive luminescence with the characteristic optical structure consisting
of alternating dark and shone zones.

The space between cathode and anode areas is filled with the similar glowing cloud — positive col-
umn plasma of the glow discharge, which is a conductor and source of charged particles.

Actuality

Magnetrons with liquid phase possess very high efficiency, but are difficult for making. Moreover,
they are studied badly and also it as an obstacle for their practical use.

Despite everything, one of prospective methods of thin film deposition is magnetron sputtering from
liquid phase. It allows joining advantages of two main methods of deposition: thermal sputtering and magne-
tron deposition.

Expected results

We should develop optimal structure of magnetron sputtering system with liquid phase to receive ma-
terial coating.
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HIGHER HYDROCARBONS C9-C14 DEHYDROGENATION PROCESS MODELLING
ON SURFACE OF PLATINUM ACCELERATORS

Evgenia V. Frantsina, Julia I. Afanasjeva, Julia A. Maksimova
Scientific Advisor: Emilia D. Ivanchina, Professor;
Yana V. Gorskikh, Senior Lecturer

Tomsk Polytechnic University
E-mail: evf86@sibmail.com

Higher hydrocarbons Cy-C,4 dehydrogenation process mathematical modelling represents the chain of
stages, which involve detailed thermodynamic analysis of processes, establishment of reactionary mechanism,
its formalization, choice of platinum accelerator deactivation pattern, composition of transformation scheme
and kinetic model which are based on formalized mechanism of reactions, development of reactor model.

Nowadays quantum-chemistry and molecular-dynamics approaches are generally used in numeral electron and
atomic structure modeling of complicated objects. These methods permit to calculate different molecular properties of
chemical systems such as energy, nuclear magnetic resonance, spectral, thermochemical and others characteristics [1].

On the base of off-the-shelf conceptions of dehydrogenation mechanism [2] and quantum-chemistry calcu-
lations thermodynamic probability of chemical reactions in higher hydrocarbon C,-C,4 dehydrogenation process
was evaluated and formalized transformation scheme was posed. Reactions thermodynamic characteristics appre-
ciation and formalized scheme of dehydrogenation process development were based on Gaussian program pack-
age use. It contains the PM3 procedure of NDDO (Neglect of Diatomic Differential Overlap) method. This ap-
proach is based on electron molecular structure calculation with taking into account the valence electrons interac-
tion only. The condition of other electrons in atom is taken into empirical characteristics in the implicit state. The
neglect of biatomic differential covering of the atomic orbits is used in NDDO method. Therefore these ap-
proaches are better to use for comparative analysis of any compound properties [3].

Table
Middle values of thermodynamic characteristics of reactions in dehydrogenation process
(under 753 K, P=0,20 MP)
Peakiust AG;, xJx/MoI1b AH,, xJx/mMoI1b AS, xJx/(moib-K)
1. n-Paraffin & Olefin-1+H2 -33,52 49,89 0,11
2. n-Paraffin & Olefin -2(n)+H2 -55,92 33,04 0,12
3. iso-Paraffin — iso-Olefin +H2 —66,72 24,50 0,12
4. Olefin-1 © Diene (cumulat.)+H2 —4,4339 78,5413 0,11
5. Olefin-2(n) 2 Diene (cumulat.)+H2 18,366 97,044 0,11
6. Olefin-1 & Diene (conjug.)+H2 ~53,07 29,59 0,11
7. Olefin-2(n) “ Diene (conjug.)+H2 —54,84 32,49 0,12
8. Olefin-1 & Diene (isolat.)+*H2 32,87 49,92 0,11
9. Olefin-2(n) = Diene (isolat.)+H2 -33,27 49,89 0,11
10. iso-Paraffin 2 iso-Diene +H2 -53,49 33,38 0,12
11. Paraffin & iso-Paraffin 17,48 2,51 -0,02
12. Olefin ¥ iso-Olefin 12,15 0,94 -0,02
13. n-Paraffin < Cyclo+H2 49,79 -33,12 0,02
14. Olefin & Cyclo ~56,866 35,666 20,09
15. iso-Paraffin — Cyclo +H2 —62,06 37,15 0,03
16. Olefin — Cyclo —66,784 —33,441 —2,06
17. Cyclo — Aromatic+3H2 —318,70 —25,52 0,34
18. Aromatic ™ cracking products —496,244 —425,147 0,54
19. n-Paraffin — cracking products —123,35 84,03 1,03
20. Olefin — cracking products —123,34 84,05 0,12
21. Diene — cracking products —-122,80 83,26 0,15
22. iso-Paraffin — cracking products —124,32 84,39 0,14
23. iso-Olefin — cracking products —125,61 81,69 0,14
24. iso-Diene > cracking products -133,33 98,31 0,14

885



Ilepcnexmuewi pazeumus hynoamenmanoHoix HaAYK

Thus, the results of calculation show that aromatization reaction appears to be the most thermodynami-
cally probable (AGOr=-300 kilojoule/mole). Paraffins and olefines isomerization reactions do not proceed in
the present process. The reactions of dienes formation with cumulative double bonds are thermodynamically
improbable (AGOr=9 kilojoule/mol) too. The presence of isomeric paraffins in product is determined by iso-
paraffins dehydrogenation processes which are present in raw materials. All other possible reactions are ther-
modynamically probable and have approximately the same value of isobaric-isothermal potential (AGOr=—50
kilojoule/mol). In the process the dienes with conjugate and isolated double bonds are produced, whereas for-
mation of dienes with cumulative double bonds is not thermodynamically allowed under these conditions.
Cracking (AGOr=-23 kilojoule/mol) and coke formation are main by-reactions.

While formalizing the substances were combined into groups of pseudo components according to their reac-
tionary ability. This ability was evaluated according to isobaric-isothermal potential AGOr. The chosen formalization
level does not block up mathematical description and permits to take into account formation of olefins and dienes
with double bond in different positions and transformation iso-paraffins as raw components into account.

t Olefine-
2(n)

Pasaiin I[r*”{ OIeﬁn+:’liso-Dienel/

Hydrocarbon gases

Scheme. Formalized scheme of dehydrogenation process mechanism
Kinetic model was based on reduced scheme, which permits to state the value of dehydrogenation
transformation rates depending on response time, stuff composition, temperature and pressure in system:

7

Cyclo I—-I Arene I—-I Coke I

w = _kl Ccn Hy,» (n-paraffin) + kISCC,\Hm (oleﬁne—l)CHz - kz Cc,,l-lM (n-paraffin) + kl4CC“HZ,, (olerme-zm))q-lZ - kloccﬂ Hay, (n-paraffin)
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dt
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dCeyy
C,Hy, (isooleffine)
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dQWke) — k] C
dt 277G, Hy, ¢ (aren)
dc
(gase) _
dt - k]OCC,,Hz,,,Z (paraffin) +k10CC“H2" (isoparaffin) +klOCC"H2“ (oleffine-1) +klOCC"H2“ (oleffine-2(n)) +k10CC“H2" (isooleffine)
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dc,,
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Initial conditions are as follows: t=0, Ci=C0i, where i is a corresponding hydrocarbon (paraffin, ole-
fin and others).

Framed kinetic model will assume as basis of dehydrogenation process mathematical model, which
will permit to:

1. Forecast the calculations of process characteristics taking into account specific character of stuff and
technological conditions, type of accelerator and analyze the influence of installation behaviour on
process selectivity and coke accumulation;

2. Test the platinum accelerators in specific technology conditions and specified hydrocarbon mixture of
stuff and determine the optimal technological characteristics of process on working manufacture in
real time regime;

3.  Calculate the different modernization variants of the working installations to promot the effectiveness
of their work.
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COMBUSTION OF THE «ZR-ZRO2» POWDERY MIXTURES IN AIR
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This project is concerned with the research of ZrN obtaining from «Zr-ZrO2» powdery mixtures
by SHS in air. The main purpose is to present the received results. Micron-sized powders of Zr and ZrO2
with various content and air as nitrogen-containing reagent were used. Three serieses of experiments
with different period of burning were carried out. The received products were analyzed with Scanning
Electron Microscopy (SEM) and X-Ray Difraction (XRD).

Introduction

Z1N is of a great interest for modern industry due to its unique properties (high melting point, hard-
ness, thermal conductivity). Ceramics on the base of ZrN is used in many fields (Fig.1). But traditional tech-
nologies of ZrN production are very power-intensive and low-output (Fig.2) [1].

=low ductivi
—— SHS of ZrN productivity
Protective Cw:u tive in nitrogen at high -high temperature and pressure
] oatings
Coatings Jawalery industry, o) -duration of synthesis
Mecharical tocls optical articles

e -centamination of end preduct

Wear-resistant Electrotechnics by carbon or metal : )
Coatings TP v— in nitrogen ~long period of synthesis
Dersls eperated in aggrestive e
conditions

-use of nitrogen or industrial

Technology of Nitriding of nitregen-containing reagents
special refractories zirconiu
ad L -addition of reaction products
i liring
Fig.1 Application Domains of ZrN Fig.2 Known Technologies of ZrN Synthesis

This project is devoted to zirconium nitride obtaining by SHS — method from micron-sized powders
of Zr and ZrO, in air.

Description of the Experiment

The SHS-method was used to obtain ZrN.

SHS or Self-propagating High-temperature Synthesis is a technique for producing of advanced mate-
rials resulting from exothermic chain reaction. The process consists in burning of the small part of the mate-
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rial to the point that the generated heat serves as igniter of a surrounding material, which in turn, generates
heat that burns the following part of the material, and in this way generate a chain reaction that combust the
rest of material. It is possible to generate by this technique a vast range of materials with excellent properties
and high purity, for example ceramics that are corrosion—resistant at a high—temperature or super-hard me-
tallic alloys. According to these properties, the prospect for application is endless [2].

The synthesis of zirconium nitride was carried out by the combustion of powder free-poured in the
form of a cone in air. The micron-sized powders (Tab.1) of zirconium and its oxide were mixed by mechani-
cal method in different proportions (Tab. 2).

Table 1
Characteristics of Primary Reagents
Characteristics of Powder Zr 710,
Average Size of Particles 3-10 um 40-60 pm
Apparent Density Pa ~1860 kg/m3 Pa =1100 kg/m3
Table 2

Primary Mixtures

Z-100 Z-90 Z-80 Z-70 Z-60 Z-50 Z-40 Z-30 Z-20 Z-10
Zr 100 90 80 70 60 50 40 30 20 10
Zr0O, 0 10 20 30 40 50 60 70 80 90

The process of combustion was initiated by the local heating of the sample (Fig.3).

Fig.3 Combustion process

After the initiation in one point the front of combustion spread from centre to periphery and the bright
glow was observed.

Low-temperature stage was a very fast and the process traversed at the second stage (high-
temperature stage) and it practically was in the state of thermal explosion. Than afterburning and slow cool-
ing-down took place (the third stage). Hydrogen cumulated in the process of storage had the great role in
combustion. Thus the fastest stage of the combustion was the burning of hydrogen in the volume of powder,
and than the reactions with nitrogen and oxygen occurred.

Microstructure of Initial and End Substances

Particles of industrial zirconium power of PCrK-3 grade were agglomerates of three-dimensional, in-
correct form about 3-10 micrometres, but combustion materials had the structure of high-porous sponge evi-
dently formed from flux.

Fig.4 a) Photomicrography of primary sample; b) Photomicrography of combustion product
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The results of experiments
According to received X-rayograms (fig. 5) combustion products of all samples contained zirconium
nitride, zirconium, zirconium oxide in two modifications: cubic and monoclinic.

Iru

25000 . a) Z-100 25000 7 b) Z -80
20000 l | 20000 - I N
15000 15000
10000 10000
5000 5000
0 0
20 40 60 20D 80
*-ZrN * -ZrO: (0 Fig. 5 - X-rayograms of Combustion Products:
v - ZrO; (m) + - Zr a) sample Z-100; b) sample Z-80

The products of pure zirconium combustion contained large quantity of zirconium. Besides the proc-
ess was very long and took 11 minutes. So it was decided to add ZrO, and abort the combustion process af-
ter high-temperature stage (at the average in 12—15 seconds after initiation) to prevent the oxidation of prod-
ucts. Consequently the target product yield increased.

Then it was supposed that because of combustion break after high-temperature stage time on ZrN
synthesis was not enough. Though few experiments with the aborting of combustion in 1 minute and in 2
minutes after initiation were carried out. It was found that optimal time for achievement of the largest once-
through conversion of primary substances was 1 minute (60 seconds). The best result (=52% of ZrN) was
got when primary mixture consisted of 80 % of Zr and 20 % of ZrO,.

0012100 290 180 B0 60 250 740 230

L ZrO2(m) Ir
M 7r02(c) MWZrN

i Fig.6 — Comparative Phase Composition
L i of the Combustion Products

e s ="--‘~ P m a) break of process after high-temperature stage

b) break of process in 1 min after initiation

c) break of process in 2 min after initiation

Conclusion

Thus, the main purpose of the project was achieved. During the experiments it was synthesized zirco-
nium nitride by the combustion of micron-sized powders of Zr and ZrO2 in air.

To obtain maximal zirconium nitride yield primary mixture should contain 70-80 % of zirconium
and 20-30 % of zirconium oxide

To enhance desired product yield the combustion process should be stopped in 1 minute after high-
temperature stage
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UNBALANCED DUAL MAGNETRON SPUTTERING SYSTEM DESIGN AND RESEARCH

Julia S. Cheremnykh
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My scientific work is called «Unbalanced Dual Magnetron Sputtering System design and researchy.
The purpose of my work is designing and sampling optimal unbalanced dual magnetron sputtering
system construction, together with research of its working conditions.
The methods which we use are:
e  computer modeling of unbalanced dual magnetron sputtering system construction by ELCUT 5.4;
e  observational research of working conditions by means of a laboratory setup;
e  probe research of the magnetron discharge properties.

General aspects

Recent developments in the techniques used to produce surface layers of oxides and nitrides by reac-
tive sputtering are considered. These techniques have to give films which can be produced onto large-area,
low-temperature substrate materials, such as glass and polymer. It is shown that this has led to the adoption
of ion-assisted processes. The use of plasmas leaked from magnetron sputtering sources is shown to have the
ability to create the intense low-energy bombardment that has been found to be most beneficial in forming
the film structures that are required.

The use of unbalanced magnetron configurations allows high ion currents to be transported to the
substrate so that coatings of excellent quality can be deposited. However, it is still difficult to deposit uni-
form coatings onto complex components using a single magnetron source. Therefore, in order to exploit this
technology commercially, a number of multiple-magnetron systems have been introduced. If two unbalanced
magnetrons are installed opposite each other, they can be configured with opposite magnets of the same po-
larity (mirrored), or with opposite magnets of opposite polarity (closed-field). The use of the closed-field
system has led to great improvements in the structure and properties of sputtered coatings.

The ability of the electrons to escape from the magnetic trap is determined by the position of the null
point in the plasma above the target. If the null point is high above the target, there is a little chance of elec-
trons escaping and the magnetron is balanced. In this case, there is a low ion bombardment on the substrate,
assuming the substrate is positioned above the null point. If the null point is close to the target surface, the
elections can escape more easily and the magnetron is unbalanced.

Magnet system Magnet system Magnet system

I R

a) | Substrate ] B Substrate ] © | Substrate |

v

Fig. 1. Configuration of the magnetic field:

a) is unbalanced magnetron (type 1), b) is balanced magnetron, c) unbalanced magnetron (type 2)

In Figure 1 (b), type 1 is a balanced design and is characterized by the open field lines extending over
and beyond the target surface. Type 2 is an unbalanced design and is characterized by the closed field lines
that are confined above the target surface.

The unbalanced magnetron sputtering technique has now been developed to the point where it can be
routinely used to deposit high quality coatings of a very wide range of materials. Metals, alloys, ceramics,
multi-layers and functionally-graded materials can all be deposited with excellent structures and properties.

Expected results
We should design unbalanced dual magnetron sputtering system construction which can provide op-
timal working conditions in different materials coating.
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MATHEMATICAL MODEL OF LINEAR ALKYL BENZENES MANUFACTURING
PROCESS DEVELOPMENT

Irena O. Shnidorova, Veronica A. Fetisova
Scientific Advisor: Emilia D. Ivanchina, Professor
Anna A. Syskina, Senior Lecturer

Tomsk Polytechnic University
E-mail: Shnidorova@sibmail.com

On the base of quantum-chemistry calculations thermodynamic probability of chemical reactions
in the process of liquid phase benzene alkylation with higher olefins was evaluated and formalized reac-
tion network was posed. This scheme of hydrocarbons transformation was used while creating the kinetic
model. Hydrodynamic reactor mode determination allowed creating mathematical model of the process.

Synthetic detergents manufacturing process is one of the most important in petrochemical industry.

The complex of linear alkyl benzenes (LAB) and linear alkyl benzene sulphonates (LAS) manufac-
turing includes a number of technological blocks:

1) Plant of n-paraffins separation by adsorption on zeolites;

2) Plant of n-monoolefines obtaining by means of n-paraffins dehydrogenation on Pt-catalyst;
3) Block of benzene alkylation with obtained monoolefins with the use of HF-catalyst;

4) Plant of LAB sulphidation and neutralization.

Such complex allows receiving about 180 tons of LAB with high ability to biological decomposition per day.

Alkylation of benzene with higher olefines (C;o — C,4) is one of the last stages of this technology [1, 2].
Presently about 74 % of LAS producing plants use traditional HF catalyst [3].

One of the easiest and economically profitable ways of such plants productivity enhancing is use of
mathematical modeling methods and based on them technological modeling systems (TMS). Thus, creation
of alkylation reactor mathematical model was the main purpose of this work.

Firstly industrial process kinetic model as a TMS background is worth developing. For this reason re-
action substances thermodynamic characteristics and reactions occurrence probability were evaluated with
use of quantum-chemistry calculations.

After thermodynamic data analysis the formalized reaction network (fig. 1) and then kinetic model of
the process were built.

DAB

k
k ” ! k»
- A YR N Olefins-2 =* Olefins int e —— Lk, DAB-n

— k-3"k3 \0‘ kl

DPA kiz LAB-n ]l(( | Diolefins
1

k-g | k- ke
Isoolefins 7/‘ /k6 /
/Y

K4 ks k—4 ‘k4 k-7/ /ks kw7 kg
ﬂr//Fh )
NAB LAB-2 LAB int

Fig. 1. Formalized reaction network
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dCyepina
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% = k3 Colcfm-l B k—3 Cisoolcﬁn - kS Cb Cisoolct‘m + k—s CNAB
dC\,p
7 = k4Cb Coleﬁn-l - k—4CLAB—2 + k6CbC01eﬁn-2 — k—GCLAB-Z
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dc
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dc
p-LAB
Ca K5 CoranCouotetin + ks Coan = K10CoranCotoetin + K-10Cpan
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% = _klocp-LABCdioleﬁn + k—lOCDAB—n - klleCdioleﬁn - k—lchAB-n
dC )
LAB-
Tn = _k‘) C'LAB-n Cp-oleﬁn + k—‘) CvDAB-n + kllcb Cdiolefm - k—IICLAB-n -
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dChp.
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dCppy
— = kpCCpp, —k 1, Crpy

In the given model following designations are accepted:

olefins-1 — olefines C10-C14 with linear structure and double bound after the first atom of carbon;
olefins-2 — olefines C10-C14 with linear structure and double bound after the second atom of carbon;
isoolefins — branched olefines C10-C14 (irrespective of double bound position);

NAB (nonlinear alkyl benzene) — LAB with branched olefin chain irrespective of benzene ring posi-
tion;

LAB-n—LAB with branched or linear diolefin chain irrespective of benzene ring position;

LAB-2 — LAB with carbon chain, connected with benzene with first atom of carbon;

DAB —dialcyl benzenes with two branched or linear olefin chains irrespective of benzene ring posi-
tion;

DAB-n-— dialcyl benzenes with two branched or linear diolefin chains irrespective of benzene ring po-
sition;

diolefins — branched and linear diolefins;

DPA — diphenilalcanes;

p-LAB — LAB with branched or linear olefin chain irrespective of benzene ring position;

p-olefins — branched or linear olefins irrespective of double bound position;

olefins int — integral olefins group, containing all linear olefins except olefins-1 and olefins-2;

LAB int —integral LAB group with olefins int chain.

This kinetic model is formalized and quasi-homogeneous, constants k;—k4 and k.| — k_i4 are effective

as they represent a combination of all intermediate stages constants.

The next stage in process mathematical model development is hydrodynamic reactor mode identifica-

tion. Plug-flow reactor model was proposed for hydrodynamic regime description in alkylation reactor, this
assumption was confirmed by Péclet number calculation (Ped=404 — 577>200, Peh=605>1).
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Then in a stationary mode the mathematical description of benzene alkylation process is represented
by system of the differential equations of material and thermal balances:

dC,
t— W .
“w,.; (2)
N
YL v ®
dr j=1

Here Ci — is the i-th component concentration, Wx.p.i — is the i-th component reaction rate, AHj — is
the j-th reaction heat effect, Wj— is the j-th reaction rate.

For development of alkylation reactor thermal balance values of reactions thermal effects and thermal
capacities of substances are needed. They can be calculated on the base of following equations:

AQ, =—AH, , 4)
where AHr — chemical reaction enthalpy change;
AH, = ;wp - ZI:AH , (5)
where AHp — a sum of reaction products enthalpies, AHre — a sum of reagents enthalpies;
C,=A+BT+CT* +DT°, (6)

where Cp — heat capacity of the substance; 4, B, C, D — coefficients; T — temperature of the process [4].

So, for example, the thermal effect of 2-phenildodezen formation in a liquid phase is equal to 65
kJ/mole, and coefficients A, B, C, D in its heat capacity equation are 9.96, 64.20-1072,-20-10*,2.45-10°°

Elaborated mathematical model verification showed good agreement of experimental and calculated
values of the main process parameters. The model allows to calculate the dynamics of main qualitative and
quantative product characteristics under change of raw materials composition or operating conditions, and
also to select optimal operating conditions for the specified raw materials composition.

Creation of integrated TMS of LAB manufacturing process on the basis of the developed paraffins de-
hydrogenation and benzene alkylation stages models will allow to predict the plant work, to define optimum
conditions of the processes carrying out and, thus, to use an available source of raw materials more effectively.
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In present work the particularities of the silicate-phosphate system have been studied in depend-
ence with composition of reaction mixture, nature of acid catalyst and Ag salt addition. It has been
showed that co-polycondensation between silicate and phosphate tetrahedrons has been performed only
in system without nitrogen acid catalyst. Net of gel for others systems was silicate structure with immobi-
lized phosphoric acid molecules. Atypical behavior of velocity for the systems investigated vs. time may
be explained by conformational changes of structural units (nuclear) in sol system.

BaxHbIM TOCTOMHCTBOM 30JIb-T€JIb METOJIA SIBJISIETCS BO3MOKHOCTH TMOJIYYCHHA MaTeprajioB C 3aJaH-
HBIMH CBOMCTBaMH TIIpU U3MCHCHHNHN PsAda MapaMeTpOB Ha PA3IMYHBIX 3Tanax TEXHOJOIMYECKOI'o IIpoIrecca.
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B cBs13u ¢ 3TMM, 3051B-T€NH MIPOLIECC UCTIONB3YETCS BO MHOTHX OTPACiSX MPOMBIIUIEHHOCTH, 3TO IPUBOAUT K
HEOOXOJMMOCTH IIMPOKOTO UCCIECAOBAHMS TEXHOIOTHUYECKUX U (DyHIaMEHTAJIBHBIX aCIIEKTOB 3TOTO HpOIiecca,
0e3 KOTOpOro HEBO3MOXKEH KOHTPOJIMPYEMBIN U BOCIPOU3BOAMMBIN CUHTE3 MAaTEPHAIIOB, HAIPUMED, BBICOKO-
5 (EeKTUBHBIX KaTAIUTHIECKUX CHCTEM, aJICOPOEHTOB, KepaMUKH U 1p. [loyydeHne CHHTETHYECKUX MPOIyK-
TOB 30JIb-T€JIb METOIOM OCHOBAHO Ha CBOMCTBE AIKOKCHIOB KPEMHHUS IOABEPTaThCsl YaCTUIHOMY HIIH TIOJHO-
MY THAPOJIM3Y C TOCJEAyIoel MOJMKOHCH Calell 1 00pa30BaHUEeM IIPOCTPAHCTBEHHBIX CTPYKTYp B BHUJE
reneil. [1ockoIbKy 307b-Te€Nb MPOLECC HE SBIAETCS TEPMOJMHAMUYECKH PABHOBECHBIM, TO JUIS IOJYYEHUS
MaTepHaoB ¢ TpeOyeMbIMU CBOMCTBaMH HEOOXOAMM KOHTPOJIb YCJIOBHH MPOTEKaHMs Ipoliecca U TOYHOE CO-
OnrosieHNe MapaMeTpoB, KaK UCXOJHBIX, TAaK M BCEX TEKYIIUX Ha KaXJI0M 3Tane cuHTe3a. CBoiicTBa MaTepua-
JIOB OIIPEAEIISIIOTCS COCTAaBOM M METOJIOM MOJyUYEHHS Tellsl, a TAKXKe CIIOCOOOM ero JajbHeiIeil TepMoodpa-
60TKH. 30J1b-T€JIb METO NTO3BOJISIET MOIY4aTh IPOCTPAHCTBEHHO OPraHU30BaHHBIE HA MOJICKYJISIPHOM M HaHO-
YPOBHE CTPYKTYpBI ITyTeM IPOBEICHHS NapalIeIbHO-IIPOTEKAIOMNX PEAKIMi THIPOIN3a U OJUKOHICH AN
IIPY BapbUPOBAHUH COCTaBa CUCTEMBL. B pe3ynbpTare peakiuy THIPOIN3a aTKOKCHCHIAHOB MPOUCXOIUT 3aMe-
Ha aJIKOKCHIHOM IPYIIIBI Ha THIPOKCHIIBbHYIO. Peakiys MojaukoHAeHCANH, TPOTEKAIOIas apaJuIeIbHO TH/I-
poJiu3y, MPUBOAUT K OOpPA30BAHHIO CHJIOKCAHOBBIX OJMIOMEPOB, B COCTABE KOTOPBIX, MOMHMO =Si—O-Si=
TPYIII COJIEPIKUTCS] HEKOTOPOE KOJIMYECTBO Hernapoian3oBaHHbIX Si—OR rpymm, a taxke Si—-OH rpynmsr.

B ocHoBe 3ak0oHOMepHOCTEH Mepexosa 30i1eil B TelIM MPU pPa3HBIX YCIOBHUAX 3aMETHOE MECTO 3aHM-
MaloT peoJiorHyeckue siBieHus. ['eneoOpazoBaHue sBISIETCS OAHOW W3 BaXKHBIX CTa/IWI MPH MOJTyYSHUH Ma-
TEPUAIIOB 30J1b-TeIb METONOM. 1Ipu M3yuyeHun CBONCTB BBICYLIEHHBIX KCEPOTEIEil IOKa3aHO, YTO 3aKOHO-
MEpHOCTH (POPMUPOBAHUS UX ITOPUCTON CTPYKTYPbI HAXOJIUTCSI B HEMOCPEACTBEHHON 3aBHCUMOCTH OT arpe-
TaTUBHOM yCTOWYHMBOCTH MCXOIHBIX 30J1€1 M KHHETHKHU KOAryJISIMOHHBIX IIPOLIECCOB TP Tesie00pa30BaHUU.
Bpewmst resreoOpa3oBaHmst OTHOCHTCSI K KHHETHUECKOM XapakTepucTHKe nporiecca [1]. B kpemHesousix B xone
peaKknuy THIPOIUTUYECKON IOJMKOHACHCAIUH (DOPMHUPYIOTCS 3apOABIIIM HOBOW (ha3pl (MHKpOTENEBbIC
CTPYKTYPBI), COIEpIKaIIe ONUTOMEPHI C Pa3IMYHON MOIEKYJSPHOH Maccoil u KoH(popmarmeir. CKOpOCTh
MPOTEKaHMs TAKOH peakiny, BpeMs reaeoOpa3oBaHus U MIPUPOAa 00pa3yoMMXCs YaCTHL] 3aBUCUT OT MOJIb-
HOT'O COOTHOIICHUSI UCXOJHOTO aJIKOKCHAA KPEeMHHUS (HallpuMep, TETPadTOKCUCUIIAHA), pPAaCTBOPHUTENS (ITH-
JIOBOTO CIIMPTA), BOJBI, KaTaln3aTopa (HapuMep, a30THOH KUCIIOTH), hocdaT-HOHOB B CUCTEME, a TAKKE OT
BenmuuHb! pH cpenbl U TemnepaTypbl IpoTeKkaHus mponecca. [lomuMepunsamms obpa3oBaBILeiics B pe3yiib-
TaT€ TUuApoJmr3a STUIICHIMKATa erMHMeBOﬁ KHUCJIOTBI MPUBOAUT K 06p8.30BaHI/IIO CCTUYATHIX KOJIJIOMIHBIX
MOJIMMEPOB, @ HE OTACIIbHBIX MAJIBIX KOJIJIOMWAHBIX YaCTHUIl, YTO XapaKTCPHO JJId erMHe?;OJ'lefl 13 NOJIMMEPU-
3yIOIIEHCS KPEMHUEBON KUCIOTHI HEOPTAaHMUECKOTO MPOMCXOKACHUSI.

Lenpto HacTosmIelH pabOTHI CTAIO ONpEAEIeHHe KMHETHYECKUX XapaKTEePUCTUK MPOIlecca U BBISICHE-
HHE XUMHYECKOT0 COCTaBa MOJYYaeMbIX CHIMKATHO-(hoCc(haTHBIX CHCTEM, 3HAHHE 3TUX I1apaMEeTPOB I03BO-
JIUT YIPaBJISATh KOHEYHON CTPYKTYpOH MaTepHasoB Ha CTAJINH CHHTE3a.

JKcnepuMeHTAIbHAS YacTh

B kadecTBe 0OBEKTOB HCCIICAOBAHUS ObLIM BHIOPAHBI 30J1b-T€JIb CUCTEMbI Ha OCHOBE OpPraHo30Jjei,
comepkamux TeTpasTokcucuian (TOOC). B ocHOBe MPHUTOTOBICHUSI 30JI€H JISKUT METOAMKA IMOCIEI0Ba-
TEJILHOT'O CMEILICHUSI PEareHTOB — 30JIb-Tellb CUHTE3 — C HCIOJIb30BAaHUEM B KadeCTBE MPEKYpPCOPOB TETpa-
stokcucuinana, H;PO,, C,HsOH (B xauectBe pactBoputens) 1 HNOj; (B kauecTBe karanuzatopa) [2]. B ka-
YeCTBE JIOMUPYIOLIEro COSJANHEHU (JI0NaHTa) UCIIOJIb30BAIM cepedpo, KOTOPOEe BBOJMIM B CHCTEMY B BHJIE
HUTpara cepedpa. [loaydeHue 305151 TPOBOJIMIIH ITyTEM CMEIIEHHSI PEareHTOB B COOTBETCTBYIOIEM IOPSIIIKE.
Jlanee npouecc reneoOpa3oBaHHs B IOJYYEHHBIX OPTraHO30JSIX MPOBOIMIM 0 HACTYIUICHUS CHHEpe3uca
npu remmeparype 50 °C, 3aTeM OpoCyINBAIU IPH 3TOM JKE TEMIIEPAType 10 YIaJCHUS PACTBOPHTEIS.

HccnenoBanne npoBOIMIIOCH TIPH BapbUPOBAHUM MPUPOJIBI U KOJIMYECTBA JOOABIIEMOro Karain3a-
TOpa T'MAPOJIN3a U J0NaHTa B PEaKIMOHHYIO cMeCh. [3y4eHbI 3 OCHOBHBIE CHCTEMBI:

1) cucrema, conepxamas cmecb HNO; u H3POy,,

2) cucteMa, B KOTOPOIl B KauecTBe KaTalln3aTopa UCIOIb30BaHa OpToQochopHas KHCIOTa,

3) cucrema, cogepsxkamiast cmecb HNO; u H;PO, 1 nommpyroree coequHeHe — HUTpAT cepedpa.

XapakTeprucTHKH Tporiecca (BsiskocTs i pH) m3mepsutu mpu 50 °C. BenmuuHy kMHEMaTHYECKON BS3-
KOCTH OIPEJIEIISUIN P MOMOIIN CTEKISIHHOTO BUCKO3uMeTpa Mapku BITXK-2 ¢ oiHOBpeMEHHBIM KOHTPOJIEM
pH cmecu (pH-metp pH-150MA, crexnsianbiii snekrpog DCK-10601/4). Xumudeckuii coctaB 00pa3iioB
uccnenosan merogom MK — cnekrpockornuu Ha UK cnexkrpomerpe ¢ dypbe mpeodpaszoBanuem Thermo
NIKOLET 5700.

Pe3ynbTaThl U 00cyxKIEHHE
Ipu uccnenoBanuu mpouecca HOPMUPOBAHUSI CHCTEMBbI OBUIO MOKAa3aHO, YTO AJIsl IEPBOro oOpasua
KPUBBIE M3MCHEHHMS BA3KOCTH HOCST CJIOKHBIH HEMOHOTOHHBIII XapakTep: HaOI0aeTCs BO3pacTaHue U na-
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Cexyus 5. IPO®ECCHOHAJIbHBIH HHOCTPAHHBIH A3bIK

nenne Bsa3koctd (puc. 1). [logoOHOE MOBeACHUE TaK)Ke 00HAPYKEHO JJI BTOPOTO M TPETHEro 00pasloB, HO
B ropa3Ji0 MEHbLIEH CTENEHHU.
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01 CURUKAMHO-hochamublx 06pazyos 071 CUNUKAMHO-hochamubix 0bpasyos

Jliist mepBoro o6pasna OCHOBHBIM KaTaJI3aTOpoM Tuaponusa B cucteme Boictynaer HNO;, monasisis
ruaponu3 H;PO,. [To nanaeiM MK-cniekrpockomnuu (puc. 3) nonmukonaencanust Si(OH), B aToMm ciydae npo-
Tekaer 6e3 yuactust H;PO4. Bo BTopom o6pasue H;PO4 BoicTynaer B kauecTBE OCHOBHOTO KaTajlM3aTopa,
JIICCOLIMHUPYET C OTLICTUIEHHEM NTPOTOHOB, a TAKXKE BCTYIAET BO B3aUMO/IEHCTBUE C TETPA3TOKCHCUIIAHOM.

MO>XHO TIPEATNOI0KNUTh, YTO aHOMAJIBLHOE MOBEACHHE CHCTEM CBS3aHO C MPOLIECCaMH 3apOAbIIIEe00-
pasoBanus. Ha nepBoM ydacTKe KMHETHYECKHH KPUBOM POCT BA3KOCTH MOXKET OBITh CBSI3aH C NIPOTEKAHHEM
npolecca NOJIMKOHICHCAMH B 00beMe pacTBOpa ¢ 00pa3oBaHUEM OJIMTOMEPOB Pa3IM4YHON JUTMHBEL. OO0be-
JMHEHHE OJIMIOMEPOB, NMPHUBOAAIIEE K (POPMUPOBAHUIO 3apPOIBIINIEBOI CTPYKTYpBI, COIPOBOKAAETCS U3ME-
HEHHEM KOH(OpMalMU TOJIMMEPHOH LenH ¢ 00pa30BaHUEM «KIyOKa». DTOT IIPOLECC SIBISETCS TEPMOIMHA-
MHYECKH BBITOJJHBIM, MOCKOJIbKY CHMXKAETCS BEIMYMHA MEX(a3HOW MMOBEPXHOCTH MEXIY 3apOJbIILIEBOM
CTPYKTYpO# ¥ pacTBopoM. [loATBep)KICHUEM NaHHOTO MPEANOI0KEHHS SBISIETCSI PE3KO€ YMEHbILEHUE BSI3-
KOCTH M3Y4aeMOil CHCTEMBI Ha BTOPOM ydYacTKe KMHETHUYEeCKOi KpuBOH. Jlajgee mponucxoqut oObeanHEHUE
3apOJIBIIEBBIX CTPYKTYP B IEPBUUHYIO CTPYKTYPY T'€lIsl ¥ BA3KOCTb PE3KO BO3pacTaer.

Crnenyer OTMETHTB, YTO NOAOOHBIE SIBJIICHHST OOHAPY KEHBI JJIsl BTOPOTO U TpeThero oopasuos. OxHa-
KO, BeCh Iporecc (OPMUPOBAHMS TS AL ATUX CHCTEM IIPOTEKaeT ropasfo OwicTpee. [yt BTopoii cucre-
MBI, KaK IIOKa3aHo HIxe Ha puc.3 mo naHaeM MIK-criekTpockonny xapakTepHo (popMHpOBaHNE CHIMKATHO-
docdatHBIX cTpyKTYp mpu coBMecTHOH monmukonaercarmu Si(OH), u H3PO,. T. e. obmee xommgecTBo pe-
AKIIMOHHOCIIOCOOHBIX MOJIEKYJ] MOHOMEPOB Ul 3TOH CHCTEMBI IOpa3Zio BBINIE MO CPABHEHMIO C IEPBBIM
obpasiom. beictpoe hopmupoBaHue ressi B IPUCYTCTBUH JONAaHTa (TpeThil oOpaselr) MOXKeT ObITh CBS3aHO C
KITIOYEBOH POJIBIO KATHOHOB Ag+.

Ha puc. 2 npuBeneHsl KMHETHUECKHE KpHUBble n3MeHeHus: pH aist u3yueHHbIX cucteM. B mpoiecce
dbopmupoBanus Tens 3HaueHue pH B cucteme ans Bcex obpasuoB < 1,8 ex. pH, 4To ToBOpUT O TOM, YTO
Tporece MpOTeKaeT B CHIBHO KHCIOi 00IaCTH, I/ie 10 JINTePaTypHBIM JaHHBIM [ ], CKOPOCTH MONMKOH/ICH-
caruu Si(OH), munumaneHa. [Ipu pH < 1,8 ckopocTh MONMKOHICHCAIUH KPEMHUEBOM KUCIIOTHI TIOYTH JIU-
HEITHO 3aBUCUT OT KHUCJIOTHOCTH M NPONOpLMOHAIbHA KOHLEHTpauuu karanusaropa— [H+]1,2. B nHacTos-
mei pabore namenenue pH Bo BpemeHu (puc. 2), aHAJIOTHYHO M3MEHEHUIO BS3KOCTH, ITPOMCXOIUT HEMOHO-
TOHHO, ¥ Ha KPHMBBIX MOXXHO BBIJICNIUTH HECKOJIBKO ydacTKoB. OJHaKo M3MeHeHHe 3HaueHus pH cucremsl
OTCTAeT BO BPEMEHHM I10 CPABHEHMIO C KMHETHKOW N3MEHEHHS BSI3KOCTH. MOXKHO MPETNOI0KHTh, YTO TaKOE
3anas3AblBaHuE CBSI3aHO C METOAUKON n3Mepenus pH.

JIyist BBIICHEHHSI XMMHUYECKOTO COCTaBa MOJIy4YeHHbIX 00pa3noB Obln nposenensl MK criekrpockonu-
YeCKHe HCCIIEN0BAaHMS CHIMKAaTHO-(pochaTHbIX 00pas3uoB. [lomydyeHHble pe3yiabTaThl NPEACTABIEHHI HA
puc. 3. B UK cnekTpax mepBoro u TpeTbero oopasios, mpocymmeHHsX mpu 50 oC, IpUCYTCTBYIOT HOJIOCHI
nornomeHus (. m.) mpu 650 — 670, 790, 950, 1060 em’! ¢ mwiedom 1190 cm-1, 1260, 1300, 1647 cm™.
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Iepcnexmuewi pazeumus pynoamenmanbHoix HaAyK

I1. 1. 790, 950, 1060 em” ¢ wiedom 1190 em™' otHOCSTCS K MOJIMKPEMHUEBOH KucioTe: m.1. 790 em! — Ba-
JIEHTHBIM CUMMETPHUHBIM Konebarusm Si-O, 1.1 950 cM™ npunamiexut konebanusam Si-OH, m.m. 1060 cm™
' ¢ meuom 1190 cvm™' — BanenTrbIM KoneGanuam Si-O, a m.r. 1647 cm™' — nedopMaLOHHEIM KoJeGaHUAM
Si-OH, cornacro [Omméka! 3akianka He onpeneena.]. ILi. npu 637 cM™' Moxer GbITh CBA3aHA C KOJE-
o6anusmu P-O=P, cornacho [4].

Cyns o nutepaTypHbIM JaHHEIM [OQmuoka! 3akiiaaka He onpeaesaeHa.] st oOpasnos 2 u 3 B He-
GOJIBIINX KOJTMYECTBAX 0OPA3YIOTCS MONMITOKCHCHIIAHBI, O 4eM roBopst L. 980 cv™' 1 1350-1450 cm™.

Bo BTOpoM o0pasue, rie KaTaau3aTopoM THIpoiu3a Obita oprodocdopHas Kuciora, oOpasoBaHue
TOJTH3TOKCHCHIAHOB He HaGmomnaercs. ILm. npu 1000 u 1130 cm™' BeTpeuaroTes B MTeparype IpH OIuca-
HHUH CTPYKTYpHI pocaTHO-CUITMKATHBIX CUCTEM [5, 6] W OTHOCSITCS aCCUMETPUYHBIM KosieOaHusiM rpymm P-
O-Si. Takum 00pa3oM, MOSIBJICHUE ITUX MOJIOC TOBOPUT O BCTpauBaHUM (OCGhAaTHBIX TPYMI B CHIMKATHYIO
crpykrypy. Takoke B K criektpe BTOporo o6pasia mpucyTcTBYIOT ILIL 620, 795, 835 cM™'. Dty coBoKyI-
HOCTB TI0JIOC MTOTJIOIIEHUS MOJKHO OTHECTH K CHMMETPHYHBIM Konebanmsm Si-O-Si [7].

Nel

102
Ne2

98 o3

94
90
86

OTtpaskenue

82
78

74
70

1500 1000 500
BosHoBoe unci10 (CM'I)

Puc. 3. UK cnexmpwi cunuxamuo-gpocpamuvix oopasyos

Takum 00pa3oM, MOXKHO CZeNIaTh BBIBOJ O KOHEYHOH CTPYKTYype CHIMKATHO-(pochaTHBIX 00pas3LoB.
B nepBoM u TpeTbeM ciydae, Korja KaTalu3aTopoM T'HAPOHN3a ABiseTcs cuinbHas kuciaora HNOs, npaktu-
YeCKH HEe MPOUCXOAUT BCTPOHKH (ocdaTa B CHIMKATHYIO CTPYKTYpY, OpTodochopHast KMCIOTa OCTAaeTCs B
cBoOOHOM BHle. Bo BTOpoM cilydae, KOoraa KaTajau3aTopoM BhICTyHaeT ciabas opTopocopHas KHCIOTa,
npoucxomur obpazoBanue csizeil Si-O-P, 1. e. H;PO, B3aumopeiicTByeT ¢ MOJMKPEMHUEBOH Ha CTaJuM
CHHTE3a.

PaGora BemonHena npu noxnepkke dexepanbHol 1eneBoi mporpammbl «HayuHble W HaydHO-
Hefaroruyeckie Kaapbl HTHHOBaMOHHON Poccum».
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